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SPECIAL NOTE REGARDING FORWARD-LOOKING STATEMENTS
This Quarterly Report on Form 10-Q (Quarterly Report) contains forward-looking statements that involve substantial risks and uncertainties. All statements other than statements of historical facts contained in this Quarterly Report could be deemed forward-looking statements, including those statements highlighted below. In some cases, you can identify these statements by forward-looking words such as “aim,” “anticipate,” “believe,” “continue,” “could,” “estimate,” “expect,” “intend,” “may,” “might,” “plan,” “potential,” “predict,” “should,” “would,” or “will,” the negative of these terms, and other comparable terminology. These forward-looking statements, which are subject to risks, include, but are not limited to, statements about:
•
our expectations regarding the potential market size and size of the potential patient populations for our product candidates and any future product candidates, if approved for commercial use; 
•
our clinical and regulatory development plans; 
•
our expectations with regard to our preclinical studies, clinical trials, and research and development programs, including the timing and availability of data from such studies and trials; 
•
the timing of commencement of future preclinical studies, clinical trials, and research and development programs; 
•
our ability to acquire, discover, and develop product candidates and timely advance them into and through clinical data readouts and successful completion of clinical trials; 
•
our expectations regarding the potential safety, efficacy, or clinical utility of our product candidates;
•
our intentions with respect to and our ability to establish collaborations or partnerships; 
•
the timing or likelihood of regulatory filings and approvals for our product candidates; 
•
our commercialization, marketing, and manufacturing expectations, including with respect to the buildout of our manufacturing facility and capabilities and the timing thereof; 
•
impact of future regulatory, judicial, and legislative changes or developments in the United States and foreign countries; 
•
our intentions with respect to the commercialization of our product candidates; 
•
the pricing and reimbursement of our product candidates, if approved; 
•
the potential effects of public health crises on our preclinical and clinical programs and business; 
•
our expectations regarding the impact of global events and macroeconomic conditions on our business; 
•
the implementation of our business model and strategic plans for our business and product candidates, including additional indications that we may pursue; 
•
our ability to effectively manage our growth, including our ability to retain and recruit personnel, and maintain our culture; 
•
the scope of protection we are able to establish and maintain for intellectual property rights covering our product candidates, including the projected terms of patent protection; 
•
estimates of our expenses, future revenue, capital requirements, needs for additional financing, and ability to obtain additional capital; 
•
our expected use of proceeds from our initial public offering and our existing cash, cash equivalents, and marketable securities; 
•
the performance of our third-party suppliers and manufacturers; 
•
our future financial performance; 
•
our expectations regarding the duration for which we will be an emerging growth company under the Jumpstart Our Business Startups Act of 2012 (JOBS Act); and 
•
developments and projections relating to our competitors and our industry, including competing products. 
 

 
We have based these forward-looking statements largely on our current expectations, estimates, forecasts, and projections about future events and financial trends that we believe may affect our financial condition, results of operations, business strategy, and financial needs. In light of the significant uncertainties in these forward-looking statements, you should not rely upon forward-looking statements as predictions of future events. Although we believe that we have a reasonable basis for each forward-looking statement contained in this Quarterly Report, we cannot guarantee that the future results, levels of activity, performance, or events and circumstances reflected in the forward-looking statements will be achieved or occur in a timely manner or at all. You should refer to the sections titled “Risk Factors” and “Management’s Discussion and Analysis of Financial Condition and Results of Operations” for a discussion of important factors that may cause our actual results to differ materially from those expressed or implied by our forward-looking statements. Other sections of this Quarterly Report may include additional factors that could harm our business and financial performance. New risk factors emerge from time to time, and it is not possible for our management to predict all risk factors, nor can we assess the impact of all factors on our business or the extent to which any factor, or combination of factors, may cause actual results to differ materially from those contained in, or implied by, any forward-looking statements. Except as required by law, we undertake no obligation to publicly update any forward-looking statements, whether as a result of new information, future events, or otherwise. 
 

 
[bookmark: part_i_financial_information]PART I. FINANCIAL INFORMATION
[bookmark: item_1_financial_statements]Item 1. Financial Statements
Sana Biotechnology, Inc.
[bookmark: condensed_consolidated_balance_sheets]Condensed Consolidated Balance Sheets
(in thousands, except per share amounts)
 
	
	
	
	
	
	
	
	
	

	 
	 
	September 30, 2023
	 
	 
	December 31, 2022
	 

	 
	 
	(unaudited)
	 
	 
	 
	 

	ASSETS
	 
	 
	 
	 
	 
	 

	Current assets:
	 
	 
	 
	 
	 
	 

	Cash and cash equivalents
	 
	$
	168,448
	 
	 
	$
	176,765
	 

	Marketable securities
	 
	 
	100,122
	 
	 
	 
	247,198
	 

	Restricted cash
	 
	 
	3,832
	 
	 
	 
	6,100
	 

	Prepaid expenses and other current assets
	 
	 
	7,120
	 
	 
	 
	14,374
	 

	Total current assets
	 
	 
	279,522
	 
	 
	 
	444,437
	 

	Long-term marketable securities
	 
	 
	-
	 
	 
	 
	10,051
	 

	Property and equipment, net
	 
	 
	68,369
	 
	 
	 
	66,917
	 

	Operating lease right-of-use assets
	 
	 
	77,235
	 
	 
	 
	92,486
	 

	Long-term restricted cash
	 
	 
	-
	 
	 
	 
	4,408
	 

	Intangible asset
	 
	 
	59,195
	 
	 
	 
	59,195
	 

	Goodwill
	 
	 
	140,627
	 
	 
	 
	140,627
	 

	Other non-current assets
	 
	 
	6,492
	 
	 
	 
	4,599
	 

	TOTAL ASSETS
	 
	$
	631,440
	 
	 
	$
	822,720
	 

	LIABILITIES AND STOCKHOLDERS' EQUITY
	 
	 
	 
	 
	 
	 

	Current liabilities:
	 
	 
	 
	 
	 
	 

	Accounts payable
	 
	$
	9,928
	 
	 
	$
	2,857
	 

	Accrued compensation
	 
	 
	24,286
	 
	 
	 
	26,362
	 

	Accrued expenses and other current liabilities
	 
	 
	18,940
	 
	 
	 
	14,547
	 

	Operating lease liabilities
	 
	 
	13,490
	 
	 
	 
	12,393
	 

	Contingent consideration
	 
	 
	-
	 
	 
	 
	55,345
	 

	Total current liabilities
	 
	 
	66,644
	 
	 
	 
	111,504
	 

	Operating lease liabilities, net of current portion
	 
	 
	83,374
	 
	 
	 
	95,860
	 

	Contingent consideration, net of current portion
	 
	 
	103,156
	 
	 
	 
	95,034
	 

	Success payment liabilities
	 
	 
	12,414
	 
	 
	 
	21,007
	 

	Total liabilities
	 
	 
	265,588
	 
	 
	 
	323,405
	 

	Commitments and contingencies (Note 9)
	 
	 
	 
	 
	 
	 

	Stockholders' equity:
	 
	 
	 
	 
	 
	 

	Preferred stock, $0.0001 par value; 50,000 shares authorized; zero shares issued and outstanding as of September 30, 2023 and December 31, 2022
	 
	 
	-
	 
	 
	 
	-
	 

	Common stock, $0.0001 par value; 750,000 shares authorized; 197,064 and 191,022 shares issued and outstanding as of September 30, 2023 and December 31, 2022, respectively
	 
	 
	20
	 
	 
	 
	19
	 

	Additional paid-in capital
	 
	 
	1,616,008
	 
	 
	 
	1,558,459
	 

	Accumulated other comprehensive loss
	 
	 
	(202
	)
	 
	 
	(4,327
	)

	Accumulated deficit
	 
	 
	(1,249,974
	)
	 
	 
	(1,054,836
	)

	Total stockholders' equity
	 
	 
	365,852
	 
	 
	 
	499,315
	 

	TOTAL LIABILITIES AND STOCKHOLDERS' EQUITY
	 
	$
	631,440
	 
	 
	$
	822,720
	 


 
See accompanying notes.
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Sana Biotechnology, Inc.
[bookmark: condensed_consolidated_statements_operat]Condensed Consolidated Statements of Operations
(unaudited)
(in thousands, except per share amounts)
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	2023
	 
	 
	2022
	 

	Operating expenses:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Research and development
	 
	$
	65,613
	 
	 
	$
	76,735
	 
	 
	$
	205,823
	 
	 
	$
	221,964
	 

	Research and development related success payments and contingent consideration
	 
	 
	(82,615
	)
	 
	 
	(6,062
	)
	 
	 
	(55,816
	)
	 
	 
	(79,428
	)

	General and administrative
	 
	 
	19,183
	 
	 
	 
	15,514
	 
	 
	 
	52,515
	 
	 
	 
	48,240
	 

	Total operating expenses
	 
	 
	2,181
	 
	 
	 
	86,187
	 
	 
	 
	202,522
	 
	 
	 
	190,776
	 

	Loss from operations
	 
	 
	(2,181
	)
	 
	 
	(86,187
	)
	 
	 
	(202,522
	)
	 
	 
	(190,776
	)

	Interest income, net
	 
	 
	2,862
	 
	 
	 
	1,173
	 
	 
	 
	7,212
	 
	 
	 
	2,149
	 

	Other income (expense), net
	 
	 
	303
	 
	 
	 
	(106
	)
	 
	 
	172
	 
	 
	 
	(406
	)

	Net income (loss)
	 
	$
	984
	 
	 
	$
	(85,120
	)
	 
	$
	(195,138
	)
	 
	$
	(189,033
	)

	Net income (loss) per common share – basic
	 
	$
	0.00
	 
	 
	$
	(0.45
	)
	 
	$
	(1.01
	)
	 
	$
	(1.01
	)

	Weighted-average number of common shares – basic
	 
	 
	196,978
	 
	 
	 
	189,303
	 
	 
	 
	193,605
	 
	 
	 
	187,645
	 

	Net income (loss) per common share – diluted
	 
	$
	0.00
	 
	 
	$
	(0.45
	)
	 
	$
	(1.01
	)
	 
	$
	(1.01
	)

	Weighted-average number of common shares – diluted
	 
	 
	200,473
	 
	 
	 
	189,303
	 
	 
	 
	193,605
	 
	 
	 
	187,645
	 


 
See accompanying notes. 
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Sana Biotechnology, Inc.
[bookmark: condensed_consolidated_statements_compre]Condensed Consolidated Statements of Comprehensive Income (Loss)
(unaudited)
(in thousands)
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	2023
	 
	 
	2022
	 

	Net income (loss)
	 
	$
	984
	 
	 
	$
	(85,120
	)
	 
	$
	(195,138
	)
	 
	$
	(189,033
	)

	Other comprehensive income (loss), net of tax:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Unrealized gain (loss) on marketable securities, net
	 
	 
	663
	 
	 
	 
	(67
	)
	 
	 
	4,125
	 
	 
	 
	(5,048
	)

	Total comprehensive income (loss)
	 
	$
	1,647
	 
	 
	$
	(85,187
	)
	 
	$
	(191,013
	)
	 
	$
	(194,081
	)


 
See accompanying notes.
7

 
Sana Biotechnology, Inc.
 
[bookmark: condensed_consolidated_statement_stockho]Condensed Consolidated Statements of Stockholders’ Equity
(unaudited)
(in thousands)
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Common Stock
	 
	 
	Additional
Paid-In
	 
	 
	Accumulated
Other
Comprehensive
	 
	 
	Accumulated
	 
	 
	Total
Stockholders'
	 

	 
	 
	Shares
	 
	 
	Amount
	 
	 
	Capital
	 
	 
	Loss
	 
	 
	Deficit
	 
	 
	Equity
	 

	Balance as of December 31, 2022
	 
	 
	191,022
	 
	 
	$
	19
	 
	 
	$
	1,558,459
	 
	 
	$
	(4,327
	)
	 
	$
	(1,054,836
	)
	 
	$
	499,315
	 

	Fees incurred related to issuance of common stock from at the market offering
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(200
	)
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(200
	)

	Vesting of restricted stock
	 
	 
	154
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Exercise of stock options
	 
	 
	233
	 
	 
	 
	-
	 
	 
	 
	331
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	331
	 

	Stock-based compensation expense
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	8,751
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	8,751
	 

	Unrealized gain on marketable 
securities, net
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	2,188
	 
	 
	 
	-
	 
	 
	 
	2,188
	 

	Net loss
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(82,123
	)
	 
	 
	(82,123
	)

	Balance as of March 31, 2023
	 
	 
	191,409
	 
	 
	$
	19
	 
	 
	$
	1,567,341
	 
	 
	$
	(2,139
	)
	 
	$
	(1,136,959
	)
	 
	$
	428,262
	 

	Issuance of common stock from at the market offering, net of issuance costs of $985
	 
	 
	4,586
	 
	 
	 
	1
	 
	 
	 
	27,247
	 
	 
	 
	 
	 
	 
	 
	 
	 
	27,248
	 

	Vesting of restricted stock
	 
	 
	119
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Exercise of stock options
	 
	 
	357
	 
	 
	 
	-
	 
	 
	 
	691
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	691
	 

	Issuance of common stock related to employee stock purchase plan
	 
	 
	409
	 
	 
	 
	-
	 
	 
	 
	1,705
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	1,705
	 

	Stock-based compensation expense
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	9,848
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	9,848
	 

	Unrealized gain on marketable 
securities, net
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	1,274
	 
	 
	 
	-
	 
	 
	 
	1,274
	 

	Net loss
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(113,999
	)
	 
	 
	(113,999
	)

	Balance as of June 30, 2023
	 
	 
	196,880
	 
	 
	$
	20
	 
	 
	$
	1,606,832
	 
	 
	$
	(865
	)
	 
	$
	(1,250,958
	)
	 
	$
	355,029
	 

	Fees incurred related to issuance of common stock from at the market offering
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(19
	)
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(19
	)

	Vesting of restricted stock
	 
	 
	81
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Exercise of stock options
	 
	 
	103
	 
	 
	 
	-
	 
	 
	 
	192
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	192
	 

	Stock-based compensation expense
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	9,003
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	9,003
	 

	Unrealized gain on marketable 
securities, net
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	663
	 
	 
	 
	-
	 
	 
	 
	663
	 

	Net income
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	984
	 
	 
	 
	984
	 

	Balance as of September 30, 2023
	 
	 
	197,064
	 
	 
	$
	20
	 
	 
	$
	1,616,008
	 
	 
	$
	(202
	)
	 
	$
	(1,249,974
	)
	 
	$
	365,852
	 


 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Common Stock
	 
	 
	Additional
Paid-In
	 
	 
	Accumulated
Other
Comprehensive
	 
	 
	Accumulated
	 
	 
	Total Stockholders'
	 

	 
	 
	Shares
	 
	 
	Amount
	 
	 
	Capital
	 
	 
	Loss
	 
	 
	Deficit
	 
	 
	Equity
	 

	Balance as of December 31, 2021
	 
	 
	184,929
	 
	 
	$
	18
	 
	 
	$
	1,515,210
	 
	 
	$
	(1,366
	)
	 
	$
	(785,360
	)
	 
	$
	728,502
	 

	Vesting of restricted stock
	 
	 
	1,419
	 
	 
	 
	1
	 
	 
	 
	(1
	)
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Exercise of stock options
	 
	 
	284
	 
	 
	 
	-
	 
	 
	 
	652
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	652
	 

	Stock-based compensation expense
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	7,755
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	7,755
	 

	Unrealized loss on marketable 
securities, net
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(3,806
	)
	 
	 
	-
	 
	 
	 
	(3,806
	)

	Net loss
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(31,448
	)
	 
	 
	(31,448
	)

	Balance as of March 31, 2022
	 
	 
	186,632
	 
	 
	$
	19
	 
	 
	$
	1,523,616
	 
	 
	$
	(5,172
	)
	 
	$
	(816,808
	)
	 
	$
	701,655
	 

	Vesting of restricted stock
	 
	 
	1,243
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Exercise of stock options
	 
	 
	320
	 
	 
	 
	-
	 
	 
	 
	571
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	571
	 

	Issuance of common stock related to employee stock purchase plan
	 
	 
	235
	 
	 
	 
	-
	 
	 
	 
	1,008
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	1,008
	 

	Stock-based compensation expense
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	9,911
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	9,911
	 

	Unrealized loss on marketable 
securities, net
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(1,175
	)
	 
	 
	-
	 
	 
	 
	(1,175
	)

	Net loss
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(72,465
	)
	 
	 
	(72,465
	)

	Balance as of June 30, 2022
	 
	 
	188,430
	 
	 
	$
	19
	 
	 
	$
	1,535,106
	 
	 
	$
	(6,347
	)
	 
	$
	(889,273
	)
	 
	$
	639,505
	 

	Issuance of common stock from at the market offering, net of issuance costs of $540
	 
	 
	149
	 
	 
	 
	-
	 
	 
	 
	724
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	724
	 

	Vesting of restricted stock
	 
	 
	927
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Exercise of stock options
	 
	 
	379
	 
	 
	 
	-
	 
	 
	 
	897
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	897
	 

	Stock-based compensation expense
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	10,080
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	10,080
	 

	Unrealized loss on marketable 
securities, net
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(67
	)
	 
	 
	-
	 
	 
	 
	(67
	)

	Net loss
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	(85,120
	)
	 
	 
	(85,120
	)

	Balance as of September 30, 2022
	 
	 
	189,885
	 
	 
	$
	19
	 
	 
	$
	1,546,807
	 
	 
	$
	(6,414
	)
	 
	$
	(974,393
	)
	 
	$
	566,019
	 


 
 
See accompanying notes.
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Sana Biotechnology, Inc.
[bookmark: condensed_consolidated_statements_cash_f]Condensed Consolidated Statements of Cash Flows
(unaudited)
(in thousands)
 
	
	
	
	
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 

	OPERATING ACTIVITIES:
	 
	 
	 
	 
	 
	 

	Net loss
	 
	$
	(195,138
	)
	 
	$
	(189,033
	)

	Adjustments to reconcile net loss to net cash used in operating activities:
	 
	 
	 
	 
	 
	 

	Depreciation
	 
	 
	13,293
	 
	 
	 
	11,430
	 

	Stock-based compensation expense
	 
	 
	27,602
	 
	 
	 
	27,746
	 

	Change in the estimated fair value of contingent consideration
	 
	 
	(47,223
	)
	 
	 
	(12,613
	)

	Change in the estimated fair value of success payment liabilities
	 
	 
	(8,593
	)
	 
	 
	(66,815
	)

	Non-cash expense for operating lease right-of-use assets
	 
	 
	10,031
	 
	 
	 
	8,859
	 

	Other non-cash items, net
	 
	 
	(9,962
	)
	 
	 
	(6,687
	)

	Changes in operating assets and liabilities:
	 
	 
	 
	 
	 
	 

	Prepaid expenses and other assets
	 
	 
	5,560
	 
	 
	 
	569
	 

	Operating lease right-of-use assets and liabilities
	 
	 
	2,129
	 
	 
	 
	1,584
	 

	Accounts payable
	 
	 
	2,363
	 
	 
	 
	2,144
	 

	Accrued expenses and other liabilities
	 
	 
	(1,685
	)
	 
	 
	8,833
	 

	Net cash used in operating activities
	 
	 
	(201,623
	)
	 
	 
	(213,983
	)

	INVESTING ACTIVITIES:
	 
	 
	 
	 
	 
	 

	Purchases of marketable securities
	 
	 
	(131,617
	)
	 
	 
	(63,583
	)

	Proceeds from maturities of marketable securities
	 
	 
	294,305
	 
	 
	 
	201,991
	 

	Purchases of property and equipment
	 
	 
	(5,986
	)
	 
	 
	(16,274
	)

	Net cash provided by investing activities
	 
	 
	156,702
	 
	 
	 
	122,134
	 

	FINANCING ACTIVITIES:
	 
	 
	 
	 
	 
	 

	Proceeds from issuance of common stock, net
	 
	 
	2,919
	 
	 
	 
	3,128
	 

	Proceeds from issuance of common stock under at the market offering
	 
	 
	27,009
	 
	 
	 
	724
	 

	Net cash provided by financing activities
	 
	 
	29,928
	 
	 
	 
	3,852
	 

	Net decrease in cash, cash equivalents, and restricted cash
	 
	 
	(14,993
	)
	 
	 
	(87,997
	)

	Cash, cash equivalents, and restricted cash at beginning of period
	 
	 
	187,273
	 
	 
	 
	261,848
	 

	Cash, cash equivalents, and restricted cash at end of period
	 
	$
	172,280
	 
	 
	$
	173,851
	 

	SUPPLEMENTAL CASH FLOW INFORMATION:
	 
	 
	 
	 
	 
	 

	Operating lease right-of-use assets obtained in exchange for lease obligations
	 
	$
	8,984
	 
	 
	$
	21,073
	 

	Purchases of property and equipment included in accounts payable and accrued liabilities
	 
	$
	9,933
	 
	 
	$
	2,409
	 

	Cash received for amounts related to tenant improvement allowances
	 
	$
	2,298
	 
	 
	$
	2,014
	 

	Derecognition of operating lease right-of-use asset for lease termination
	 
	$
	(14,204
	)
	 
	$
	(12,801
	)


 
 
See accompanying notes.
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Sana Biotechnology, Inc.
[bookmark: notes_to_condensed_consolidated_financia]Notes to Condensed Consolidated Financial Statements
(unaudited)
1. Organization 
Sana Biotechnology, Inc. (the Company or Sana) is a biotechnology company focusing on utilizing engineered cells as medicines. The Company’s operations to date have included identifying and developing potential product candidates, executing preclinical studies, establishing manufacturing capabilities, preparing for and executing clinical trials of our product candidates and supporting clinical trials of product candidates developed using our technologies, acquiring technology, organizing and staffing the Company, business planning, establishing and maintaining the Company’s intellectual property portfolio, raising capital, and providing general and administrative support for these operations. 
Liquidity and capital resources
The Company is subject to a number of risks and uncertainties similar to other biotechnology companies in the development stage, including, but not limited to, those related to the need to obtain adequate additional funding, possible failure of preclinical testing or clinical trials, the need to obtain marketing approval for its product candidates, building out internal and external manufacturing capabilities, competitors developing new technological innovations, the need to successfully commercialize and gain market acceptance of the Company’s products, the need to protect the Company’s intellectual property and proprietary technologies, and the need to attract and retain key scientific and management personnel. If the Company does not successfully commercialize or partner any of its product candidates, it will be unable to generate product revenue or achieve profitability. Until such time as the Company can generate significant revenue from product sales, if ever, it expects to finance its operations with the proceeds from additional equity or debt financings or capital obtained in connection with strategic collaborations or licensing or other arrangements. In the event that additional financing is required, the Company may not be able to raise it on terms acceptable to it or at all.
In August 2022, the Company entered into a sales agreement with Cowen and Company, LLC (Cowen), acting as sales agent, pursuant to which it may offer and sell through Cowen up to $150.0 million in shares of the Company’s common stock from time to time in a series of one or more at the market equity offerings (collectively, the ATM facility). As of September 30, 2023, the Company sold an aggregate of 4.7 million shares of the Company's common stock, resulting in gross proceeds of $29.5 million under the ATM facility. After deducting commissions and expenses, the Company raised $27.6 million in net proceeds under the ATM facility as of September 30, 2023. 
The Company has incurred operating losses each year since inception and expects such losses to continue for the foreseeable future. As of September 30, 2023, the Company had cash, cash equivalents, and marketable securities of $268.6 million, and an accumulated deficit of $1.2 billion, which includes cumulative non-cash charges related to the revaluation of the success payment liabilities and contingent consideration of $10.0 million and $51.9 million, respectively.
2. Summary of significant accounting policies
Basis of presentation 
The accompanying condensed consolidated financial statements include the accounts of the Company and its wholly-owned subsidiaries, and have been prepared in accordance with generally accepted accounting principles in the United States (GAAP). Certain prior period amounts have been reclassified to conform to current period presentation.
The condensed consolidated financial statements should be read in conjunction with the audited consolidated financial statements and notes included in the Company’s Annual Report on Form 10-K for the year ended December 31, 2022 filed with the Securities and Exchange Commission (SEC) on March 16, 2023 (2022 Annual Report). 
Significant accounting policies
The significant accounting policies used in the preparation of these condensed consolidated financial statements as of September 30, 2023 and for the three and nine months ended September 30, 2023 and 2022 are consistent with those discussed in Note 2 in the 2022 Annual Report. 
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Use of estimates 
The preparation of the financial statements in conformity with GAAP requires management to make estimates and assumptions that affect the amounts reported in the financial statements and accompanying notes. The Company evaluates its estimates and assumptions on an ongoing basis using historical experience and other factors and adjusts those estimates and assumptions when facts and circumstances dictate. Actual results could materially differ from those estimates. The most significant estimates in the Company’s condensed consolidated financial statements relate to success payment liabilities, contingent consideration, business combinations, accrued expenses, and operating lease right-of-use assets and liabilities. 
Recent accounting pronouncements 
From time to time, new accounting pronouncements are issued by the Financial Accounting Standards Board (FASB) or other standard-setting bodies that the Company adopts as of the specified effective date. Unless otherwise discussed, the Company does not believe that the adoption of recently issued standards has had or may have a material impact on its condensed consolidated financial statements or disclosures.
3. Acquisitions 
Cobalt Biomedicine, Inc. 
In February 2019, the Company acquired 100% of the outstanding equity of Cobalt Biomedicine, Inc. (Cobalt), a privately held early-stage biotechnology company developing a platform technology using its fusogen technology to specifically and consistently deliver various biological payloads to cells (the Cobalt acquisition). 
As part of the Cobalt acquisition, the Company recorded an intangible asset of $59.2 million, which consists of in-process research and development that is classified as indefinite-lived until the successful completion of the associated research and development technology, at which point it becomes a finite-lived asset and will be amortized over its estimated useful life. If the research and development technology is abandoned, an impairment charge will be recorded. The Company is actively developing the fusogen technology and, accordingly, the intangible asset is not complete. Amortization will begin when regulatory approval of a product candidate developed using the fusogen technology is obtained in a major market, typically either the United States or the European Union.
The Company recognized $140.6 million of goodwill as a result of the Cobalt acquisition, which is primarily attributable to the value the acquisition provides the Company by complementing the Company’s ex vivo portfolio with in vivo fusogen cell engineering technology and furthering the Company’s research in using engineered cells as medicines. The goodwill is not deductible for income tax purposes. There were no impairments of the intangible asset or goodwill since the acquisition. 
Pursuant to the terms and conditions in the Cobalt acquisition agreement, the Company has an obligation to pay to certain former Cobalt stockholders contingent consideration (Cobalt Contingent Consideration) of up to an aggregate of $500.0 million upon the achievement of certain specified development milestones and a success payment (Cobalt Success Payment) of up to $500.0 million, each of which is payable in cash or stock. The Cobalt Success Payment is payable if, at pre-determined valuation measurement dates, the Company’s market capitalization equals or exceeds $8.1 billion, and the Company is advancing a program based on the fusogen technology in a clinical trial pursuant to an investigational new drug (IND) application, or has filed, or received approval for, a biologics license application or new drug application for a product developed using the fusogen technology. The Cobalt Success Payment can be achieved over a maximum of 20 years from the date of the acquisition, but this period could be shorter upon the occurrence of certain events. A valuation measurement date would also be triggered upon a change of control of the Company if at least one of the Company’s programs based on the fusogen technology is an active research program at the time of such change of control. If the Company’s market capitalization is below $8.1 billion as of the date of a change of control, the amount of the potential Cobalt Success Payment will decrease, and the amount of potential Cobalt Contingent Consideration will increase. As of September 30, 2023, a Cobalt Success Payment had not been triggered.
The following table sets forth various thresholds for the Company’s market capitalizations as of the date of a change of control and the resulting potential Cobalt Success Payment and additional potential Cobalt Contingent Consideration:
 
	
	
	
	
	
	
	
	
	

	Sana market capitalization upon a change of control and resulting impact to Cobalt Success
Payment and additional potential Cobalt Contingent Consideration
	 
	Cobalt Success
Payment
	 
	 
	Additional
potential Cobalt
Contingent
Consideration
	 

	 
	 
	(in millions)
	 

	Equal to or exceeds $8.1 billion
	 
	$
	500
	 
	 
	$
	-
	 

	Equal to or exceeds $7.4 billion, but less than $8.1 billion
	 
	 
	150
	 
	 
	 
	350
	 

	Equal to or exceeds $6.8 billion, but less than $7.4 billion
	 
	 
	100
	 
	 
	 
	400
	 

	Less than $6.8 billion
	 
	 
	-
	 
	 
	 
	500
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The Cobalt Success Payment and Cobalt Contingent Consideration liabilities are carried at fair value, with changes in fair value recognized in research and development related success payments and contingent consideration. As of September 30, 2023 and December 31, 2022, the estimated fair value of the Cobalt Success Payment liability was $10.7 million and $19.0 million, respectively, and was recorded in long-term liabilities. In connection with the change in the estimated fair value of the Cobalt Success Payment, the Company recognized a gain of $22.0 million and an expense of $2.4 million for the three months ended September 30, 2023 and 2022, respectively, and gains of $8.3 million and $56.5 million for the nine months ended September 30, 2023 and 2022, respectively. 
As of September 30, 2023, the estimated fair value of the Cobalt Contingent Consideration was $103.2 million and was recorded in long-term liabilities. As of December 31, 2022, the estimated fair value of the Cobalt Contingent Consideration was $150.4 million, of which $55.4 million was recorded in short-term liabilities and $95.0 million was recorded in long-term liabilities. In connection with the change in the estimated fair value of the Cobalt Contingent Consideration, the Company recognized gains of $58.6 million and $8.3 million for the three months ended September 30, 2023 and 2022, respectively, and gains of $47.2 million and $12.6 million for the nine months ended September 30, 2023 and 2022, respectively. 
4. License and collaboration agreements 
Beam Therapeutics Inc.
In October 2021, the Company entered into an option and license agreement with Beam Therapeutics Inc. (Beam), pursuant to which the Company was granted a non-exclusive license to use Beam’s proprietary CRISPR Cas12b nuclease editing technology to research, develop, and commercialize engineered cell therapy products that (i) are directed to certain antigen targets, with respect to the Company’s allogeneic T cell programs, or (ii) comprise certain human cell types, with respect to the Company’s stem cell-derived programs. The Company made an upfront payment of $50.0 million to Beam, which was recorded in research and development expense for the year ended December 31, 2021. Additionally, under the terms of the agreement, the Company may be obligated to pay up to $65.0 million for each licensed product in specified developmental and commercial milestone payments and royalties on licensed products. At the time of the entry into the option and license agreement, a member of the Company’s board of directors was a beneficial owner of greater than 10% of the outstanding shares of Beam. This director is also affiliated with a member of the board of directors of Beam.
President and Fellows of Harvard College 
In March 2019, the Company entered into an exclusive license agreement with the President and Fellows of Harvard College (Harvard) to access certain intellectual property for the development of hypoimmune-modified cells. 
The Company has paid to Harvard aggregate consideration of $12.0 million, comprising $9.0 million in common stock and $3.0 million in cash. Under the terms of the agreement, the Company may be required to pay to Harvard up to an aggregate of $175.0 million in success payments, payable in cash, based on increases in the fair value of the Company’s common stock (Harvard Success Payments). The potential Harvard Success Payments are based on multiples of increased value ranging from 5x to 40x, based on a comparison of the fair market value of the Company’s common stock relative to the original issuance price of $4.00 per share at ongoing pre-determined valuation measurement dates. The Harvard Success Payments can be achieved over a maximum of 12 years from the effective date of the agreement. If a higher success payment tier is first met at the same time a lower tier is first met, both tiers will be owed. Any previous success payments made to Harvard would be credited against the success payment owed as of any valuation measurement date so that Harvard does not receive multiple success payments in connection with the same threshold. As of September 30, 2023, a Harvard Success Payment had not been triggered. 
The following table summarizes the potential success payments and common stock price required for payment:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Multiple of Equity Value at Issuance
	 
	5x
	 
	 
	10x
	 
	 
	20x
	 
	 
	30x
	 
	 
	40x
	 

	Per share common stock price required for payment
	 
	$
	20.00
	 
	 
	$
	40.00
	 
	 
	$
	80.00
	 
	 
	$
	120.00
	 
	 
	$
	160.00
	 

	Success payment(s) (in millions)
	 
	$
	5.0
	 
	 
	$
	15.0
	 
	 
	$
	30.0
	 
	 
	$
	50.0
	 
	 
	$
	75.0
	 


The Harvard Success Payment liabilities are carried at fair value, with the initial value and changes in fair value recognized in research and development related success payments and contingent consideration. As of September 30, 2023 and December 31, 2022, the estimated fair value of the Harvard Success Payment liability was $1.7 million and $2.0 million, respectively, and was recorded in long-term liabilities. In connection with the change in the estimated fair value of the Harvard Success Payment liability, the Company recognized gains of $2.0 million and $0.2 million for the three months ended September 30, 2023 and 2022, respectively, and gains of $0.3 million and $10.3 million for the nine months ended September 30, 2023 and 2022, respectively. 
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5. Restricted cash 
The Company maintains standby letters of credit of $3.8 million and $10.5 million, in the aggregate, as of September 30, 2023 and December 31, 2022, respectively, which are collateralized with a bank account at a financial institution in accordance with certain lease agreements. In the third quarter of 2023, the Company entered into a lease termination agreement for the early termination of its lease for industrial space located in Fremont, California (Fremont facility). The Company’s letter of credit related to its lease of the Fremont facility (Fremont lease) was returned to the Company during the three months ended September 30, 2023, and as such, $6.7 million in restricted cash as of June 30, 2023 was reclassified to cash and cash equivalents as of September 30, 2023.
 
6. Fair value measurements 
The following tables summarize the Company’s financial assets and liabilities measured at fair value on a recurring basis based on the three-tier fair value hierarchy:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	September 30, 2023
	 

	 
	 
	Valuation
Hierarchy
	 
	Amortized Cost
	 
	 
	Gross
Unrealized
Holding Gains
	 
	 
	Gross
Unrealized
Holding Losses
	 
	 
	Estimated
Fair Value
	 

	 
	 
	 
	 
	(in thousands)
	 

	Financial assets:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cash equivalents:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Money market funds
	 
	Level 1
	 
	$
	61,002
	 
	 
	$
	-
	 
	 
	$
	-
	 
	 
	$
	61,002
	 

	U.S. government and agency securities
	 
	Level 2
	 
	 
	77,384
	 
	 
	 
	11
	 
	 
	 
	-
	 
	 
	 
	77,395
	 

	Corporate debt securities
	 
	Level 2
	 
	 
	4,336
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	4,336
	 

	Total cash equivalents
	 
	 
	 
	 
	142,722
	 
	 
	 
	11
	 
	 
	 
	-
	 
	 
	 
	142,733
	 

	Short-term marketable securities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	U.S. government and agency securities
	 
	Level 2
	 
	 
	82,808
	 
	 
	 
	10
	 
	 
	 
	(218
	)
	 
	 
	82,600
	 

	Corporate debt securities
	 
	Level 2
	 
	 
	17,527
	 
	 
	 
	2
	 
	 
	 
	(7
	)
	 
	 
	17,522
	 

	Total short-term marketable securities
	 
	 
	 
	 
	100,335
	 
	 
	 
	12
	 
	 
	 
	(225
	)
	 
	 
	100,122
	 

	Other assets
	 
	Level 3
	 
	 
	388
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	388
	 

	Total financial assets
	 
	 
	 
	$
	243,445
	 
	 
	$
	23
	 
	 
	$
	(225
	)
	 
	$
	243,243
	 

	Financial liabilities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Long-term financial liabilities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Contingent consideration
	 
	Level 3
	 
	 
	103,156
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	103,156
	 

	Success payment liabilities
	 
	Level 3
	 
	 
	12,414
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	12,414
	 

	Total long-term financial liabilities
	 
	 
	 
	 
	115,570
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	115,570
	 

	Total financial liabilities
	 
	 
	 
	$
	115,570
	 
	 
	$
	-
	 
	 
	$
	-
	 
	 
	$
	115,570
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	December 31, 2022
	 

	 
	 
	Valuation
Hierarchy
	 
	Amortized Cost
	 
	 
	Gross
Unrealized
Holding Gains
	 
	 
	Gross
Unrealized
Holding Losses
	 
	 
	Estimated
Fair Value
	 

	 
	 
	 
	 
	(in thousands)
	 

	Financial assets:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cash equivalents:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Money market funds
	 
	Level 1
	 
	$
	114,363
	 
	 
	$
	-
	 
	 
	$
	-
	 
	 
	$
	114,363
	 

	U.S. government and agency securities
	 
	Level 2
	 
	 
	40,532
	 
	 
	 
	10
	 
	 
	 
	-
	 
	 
	 
	40,542
	 

	Corporate debt securities
	 
	Level 2
	 
	 
	9,796
	 
	 
	 
	1
	 
	 
	 
	(2
	)
	 
	 
	9,795
	 

	Total cash equivalents
	 
	 
	 
	 
	164,691
	 
	 
	 
	11
	 
	 
	 
	(2
	)
	 
	 
	164,700
	 

	Short-term marketable securities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	U.S. government and agency securities
	 
	Level 2
	 
	 
	222,435
	 
	 
	 
	2
	 
	 
	 
	(3,711
	)
	 
	 
	218,726
	 

	Corporate debt securities
	 
	Level 2
	 
	 
	28,836
	 
	 
	 
	-
	 
	 
	 
	(364
	)
	 
	 
	28,472
	 

	Total short-term marketable securities
	 
	 
	 
	 
	251,271
	 
	 
	 
	2
	 
	 
	 
	(4,075
	)
	 
	 
	247,198
	 

	Long-term marketable securities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	U.S. government and agency securities
	 
	Level 2
	 
	 
	10,314
	 
	 
	 
	-
	 
	 
	 
	(263
	)
	 
	 
	10,051
	 

	Total long-term marketable securities
	 
	 
	 
	 
	10,314
	 
	 
	 
	-
	 
	 
	 
	(263
	)
	 
	 
	10,051
	 

	Other assets
	 
	Level 3
	 
	 
	369
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	369
	 

	Total financial assets
	 
	 
	 
	$
	426,645
	 
	 
	$
	13
	 
	 
	$
	(4,340
	)
	 
	$
	422,318
	 

	Financial liabilities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Short-term financial liabilities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Contingent consideration
	 
	Level 3
	 
	$
	55,345
	 
	 
	$
	-
	 
	 
	$
	-
	 
	 
	$
	55,345
	 

	Total short-term financial liabilities
	 
	 
	 
	 
	55,345
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	55,345
	 

	Long-term financial liabilities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Contingent consideration
	 
	Level 3
	 
	 
	95,034
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	95,034
	 

	Success payment liabilities
	 
	Level 3
	 
	 
	21,007
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	21,007
	 

	Total long-term financial liabilities
	 
	 
	 
	 
	116,041
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	116,041
	 

	Total financial liabilities
	 
	 
	 
	$
	171,386
	 
	 
	$
	-
	 
	 
	$
	-
	 
	 
	$
	171,386
	 


The Company measures the fair value of money market funds based on quoted prices in active markets for identical assets or liabilities. The Level 2 marketable securities include U.S. government and agency securities and corporate debt securities and are valued based on either recent trades of securities in inactive markets or quoted market prices of similar instruments and other significant inputs derived from or corroborated by observable market data.
The following table summarizes available-for-sale debt securities in a continuous unrealized loss position for less than and greater than twelve months for the periods presented:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Less than 12 months
	 
	 
	12 months or greater
	 
	 
	Total
	 

	 
	 
	Fair value
	 
	 
	Unrealized losses
	 
	 
	Fair value
	 
	 
	Unrealized losses
	 
	 
	Fair value
	 
	 
	Unrealized losses
	 

	 
	 
	(in thousands)
	 

	September 30, 2023
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	U.S. government and agency securities
	 
	$
	8,304
	 
	 
	$
	(4
	)
	 
	$
	26,710
	 
	 
	$
	(214
	)
	 
	$
	35,014
	 
	 
	$
	(218
	)

	Corporate debt securities
	 
	 
	13,512
	 
	 
	 
	(7
	)
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	13,512
	 
	 
	 
	(7
	)

	Total
	 
	$
	21,816
	 
	 
	$
	(11
	)
	 
	$
	26,710
	 
	 
	$
	(214
	)
	 
	$
	48,526
	 
	 
	$
	(225
	)

	December 31, 2022
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	U.S. government and agency securities
	 
	$
	49,253
	 
	 
	$
	(673
	)
	 
	$
	172,845
	 
	 
	$
	(3,301
	)
	 
	$
	222,098
	 
	 
	$
	(3,974
	)

	Corporate debt securities
	 
	 
	13,333
	 
	 
	 
	(16
	)
	 
	 
	19,664
	 
	 
	 
	(350
	)
	 
	 
	32,997
	 
	 
	 
	(366
	)

	Total
	 
	$
	62,586
	 
	 
	$
	(689
	)
	 
	$
	192,509
	 
	 
	$
	(3,651
	)
	 
	$
	255,095
	 
	 
	$
	(4,340
	)


The Company determined that there was no material change in the credit risk of the above investments during the three and nine months ended September 30, 2023. As such, an allowance for credit losses has not been recognized. As of September 30, 2023, the Company does not intend to sell such securities, and it is not more-likely-than-not that the Company will be required to sell the securities prior to the recovery of the amortized cost basis. 
As of September 30, 2023, all marketable securities had an effective maturity date of two years or less. Investments in securities with maturities of less than one year, or those for which management intends to use to fund current operations, are included in current assets and classified as available-for-sale. As of September 30, 2023, the balance in accumulated other comprehensive loss included net unrealized gains (losses) related to the Company’s available-for-sale debt securities. 
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The following table sets forth a summary of the changes in the fair value of the Company’s Level 3 financial liabilities:
 
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Contingent
Consideration
	 
	 
	Cobalt 
Success Payment
Liability
	 
	 
	Harvard 
Success Payment
Liability
	 

	 
	 
	(in thousands)
	 

	Balance as of December 31, 2022
	 
	$
	150,379
	 
	 
	$
	19,016
	 
	 
	$
	1,991
	 

	Changes in fair value – expense (gain)
	 
	 
	5,460
	 
	 
	 
	(4,760
	)
	 
	 
	(580
	)

	Balance as of March 31, 2023
	 
	 
	155,839
	 
	 
	 
	14,256
	 
	 
	 
	1,411
	 

	Changes in fair value – expense
	 
	 
	5,895
	 
	 
	 
	18,505
	 
	 
	 
	2,279
	 

	Balance as of June 30, 2023
	 
	 
	161,734
	 
	 
	 
	32,761
	 
	 
	 
	3,690
	 

	Changes in fair value – gain
	 
	 
	(58,578
	)
	 
	 
	(21,998
	)
	 
	 
	(2,039
	)

	Balance as of September 30, 2023
	 
	$
	103,156
	 
	 
	$
	10,763
	 
	 
	$
	1,651
	 


Contingent consideration 
The Company utilizes significant estimates and assumptions it believes would be made by a market participant in determining the estimated fair value of the Cobalt Contingent Consideration at each balance sheet date. The fair value of the Cobalt Contingent Consideration was determined by calculating the probability-weighted estimated value of the pre-specified development milestone payments based on the assessment of the likelihood and estimated timing that the milestones would be achieved and the applicable discount rates. The discount rate captures the credit risk associated with the payment of the contingent consideration when earned and due. The Company assesses these estimates on an ongoing basis as additional data impacting the assumptions are obtained. 
The fair value of the Cobalt Contingent Consideration was calculated using the following unobservable inputs:
 
	
	
	
	
	
	
	
	
	

	 
	 
	September 30, 2023
	 
	December 31, 2022

	Unobservable Input
	 
	Range
	 
	Weighted-Average
	 
	Range
	 
	Weighted-Average

	Discount rates
	 
	12.7% - 13.3%
	 
	13.0%
	 
	13.4% – 15.1%
	 
	14.6%

	Probability of milestone achievement
	 
	5.0% - 55.0%
	 
	25.7%
	 
	5.0% – 85.0%
	 
	36.0%


The weighted-average unobservable inputs were calculated based on the relative value of the pre-specified development milestones. The estimated fair value of the Cobalt Contingent Consideration may change significantly as development progresses and additional data are obtained, impacting the assumptions regarding probabilities of successful achievement of the milestones used to estimate the fair value of the liability and the timing in which they are expected to be achieved. In evaluating the fair value assumptions, judgment is required to interpret the market data used to develop the estimates. The estimates of fair value may not be indicative of the amounts that could be realized in a current market exchange. Accordingly, the use of different market assumptions, inputs and/or different valuation techniques could result in materially different fair value estimates. 
Success payments 
The Company utilizes significant estimates and assumptions in determining the estimated fair value of the success payment liabilities and the associated expense or gain at each balance sheet date. The estimated fair value of the Cobalt Success Payment and Harvard Success Payment liabilities was determined using a Monte Carlo simulation methodology, which models the estimated fair value of the liability based on several key assumptions, including the expected volatility, remaining term, risk-free interest rate, estimated number and timing of valuation measurement dates on the basis of which payment may be triggered, and, for the Cobalt Success Payment, the Company’s market capitalization, and, for the Harvard Success Payments, the per share fair value of the Company’s common stock. 
The fair values of the Cobalt Success Payments and Harvard Success Payments were calculated using the following unobservable inputs:
 
	
	
	
	
	
	
	
	
	

	 
	 
	September 30, 2023
	 
	December 31, 2022

	Unobservable Input
	 
	Cobalt
	 
	Harvard
	 
	Cobalt
	 
	Harvard

	Expected stock price volatility
	 
	72.5%
	 
	72.5%
	 
	70.0%
	 
	70.0%

	Expected term (years)
	 
	15.4
	 
	7.5
	 
	16.1
	 
	8.2
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7. Property and equipment, net 
Property and equipment, net consists of the following:
 
	
	
	
	
	
	
	
	
	

	 
	 
	September 30, 2023
	 
	 
	December 31, 2022
	 

	 
	 
	(in thousands)
	 

	Laboratory equipment
	 
	$
	64,103
	 
	 
	$
	61,842
	 

	Leasehold improvements
	 
	 
	34,427
	 
	 
	 
	34,427
	 

	Construction in progress
	 
	 
	14,123
	 
	 
	 
	1,711
	 

	Computer equipment, software, and other
	 
	 
	2,982
	 
	 
	 
	2,914
	 

	Total property and equipment, at cost
	 
	 
	115,635
	 
	 
	 
	100,894
	 

	Less: Accumulated depreciation
	 
	 
	(47,266
	)
	 
	 
	(33,977
	)

	Property and equipment, net
	 
	$
	68,369
	 
	 
	$
	66,917
	 


 
Depreciation expense was $4.5 million and $4.0 million for the three months ended September 30, 2023 and 2022, respectively, and $13.3 million and $11.4 million for the nine months ended September 30, 2023 and 2022, respectively. 
8. Accrued liabilities 
Accrued compensation and accrued expenses and other current liabilities consist of the following:
 
	
	
	
	
	
	
	
	
	

	 
	 
	September 30, 2023
	 
	 
	December 31, 2022
	 

	 
	 
	(in thousands)
	 

	Accrued compensation:
	 
	 
	 
	 
	 
	 

	Accrued bonuses
	 
	$
	12,901
	 
	 
	$
	16,455
	 

	Accrued paid time off
	 
	 
	5,594
	 
	 
	 
	4,794
	 

	Accrued payroll
	 
	 
	5,102
	 
	 
	 
	5,113
	 

	Other accrued compensation
	 
	 
	689
	 
	 
	 
	-
	 

	Total accrued compensation
	 
	$
	24,286
	 
	 
	$
	26,362
	 

	Accrued expenses and other current liabilities:
	 
	 
	 
	 
	 
	 

	Accrued research and development services
	 
	$
	9,264
	 
	 
	$
	8,733
	 

	Accrued professional fees
	 
	 
	2,426
	 
	 
	 
	1,158
	 

	Accrued property and equipment
	 
	 
	5,179
	 
	 
	 
	1,790
	 

	Other accrued current liabilities
	 
	 
	2,071
	 
	 
	 
	2,866
	 

	Total accrued expenses and other current liabilities
	 
	$
	18,940
	 
	 
	$
	14,547
	 


 
9. Commitments and contingencies 
Lease commitments 
The Company’s lease portfolio primarily comprises operating leases for office, laboratory, non-good manufacturing practices pilot plant manufacturing, and industrial space. These leases contain various rent abatement periods, after which they require monthly lease payments that may be subject to annual increases throughout the lease term. Certain leases include options to extend the term. The renewal option is considered in the remaining lease term for the lease only when the Company is reasonably certain it will renew the lease. Certain leases provide the Company with the right to make tenant improvements, including the addition of laboratory space or build-out of manufacturing capabilities, and include a lease incentive allowance.
In June 2022, the Company entered into a lease agreement for 79,565 square feet of office, laboratory, and industrial space located in Bothell, Washington (the Bothell facility). The initial term of the lease expires in February 2039, with the option to extend the lease for up to three additional five-year terms. The lease agreement also provides for up to $19.9 million for reimbursement of tenant improvements, as well as an additional $8.0 million for tenant improvements, available at the Company’s election, which the Company would be obligated to repay to the landlord monthly over the initial term of the lease with interest at a rate of 6.5% per year. The Company is obligated to pay base rent of approximately $68.8 million over the initial term of the lease. In accordance with the lease agreement, the Company has obtained a letter of credit in the amount of $1.6 million. The Company recognized the right-of-use asset and lease liability in the three months ended March 31, 2023, when the lease commenced. 
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In July 2021, the Company entered into a lease for industrial space located in Fremont, California with the intent to establish and develop its manufacturing operations at the Fremont facility. The Company determined in June 2022 to establish and develop its manufacturing operations at the Bothell facility rather than the Fremont facility. In August 2023, the Company entered into a lease termination agreement for the early termination of the Fremont lease. On the lease termination date, the Company derecognized the remaining balances related to the right-of-use asset and lease liability of $14.2 million and $15.9 million, respectively, and incurred fees of $4.4 million, resulting in a loss on lease termination of $2.7 million, which is included in general and administrative expense. 
The following table contains additional information related to the Company’s operating leases:
 
	
	
	
	
	
	
	
	
	

	Location
	 
	Use
	 
	Approximate 
Square Footage
	 
	Commencement Dates
	 
	Expiration Dates

	Seattle, WA
	 
	Office/Laboratory
	 
	48,000
	 
	March 2019 to September 2020
	 
	December 2026 to April 2028

	Cambridge, MA
	 
	Office/Laboratory
	 
	60,000
	 
	March 2019 to January 2022
	 
	November 2025 to February 2028

	South San Francisco, CA
	 
	Office/Laboratory
	 
	100,000
	 
	December 2019 to April 2022
	 
	April 2024 to April 2030

	Rochester, NY
	 
	Office/Laboratory
	 
	3,000
	 
	January 2022
	 
	January 2025

	Bothell, WA
	 
	Office/Laboratory/Industrial
	 
	80,000
	 
	January 2023
	 
	January 2039


 
Throughout the term of the lease agreements, the Company is responsible for paying, in addition to base rent, certain operating costs, such as common area maintenance, taxes, utilities, and insurance. These additional charges are considered variable lease costs and are recognized in the period in which the costs are incurred. 
The following table summarizes the Company’s lease costs:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	2023
	 
	 
	2022
	 

	 
	 
	(in thousands)
	 

	Operating lease cost
	 
	$
	6,764
	 
	 
	$
	6,146
	 
	 
	$
	20,806
	 
	 
	$
	17,692
	 

	Variable lease cost
	 
	 
	1,890
	 
	 
	 
	1,831
	 
	 
	 
	5,801
	 
	 
	 
	5,223
	 

	Total lease cost
	 
	$
	8,654
	 
	 
	$
	7,977
	 
	 
	$
	26,607
	 
	 
	$
	22,915
	 


 
 
As of September 30, 2023, the weighted-average remaining lease term was 7.4 years, and the weighted-average incremental borrowing rate was 11.05%.
The following table reconciles the Company’s undiscounted operating lease cash flows by fiscal year to the present value of the operating lease liabilities as of September 30, 2023 (in thousands):
 
	
	
	
	
	

	2023 (remaining 3 months)
	 
	$
	5,682
	 

	2024
	 
	 
	25,385
	 

	2025
	 
	 
	25,394
	 

	2026
	 
	 
	22,472
	 

	2027
	 
	 
	19,899
	 

	2028 and thereafter
	 
	 
	108,721
	 

	Total undiscounted lease payments
	 
	 
	207,553
	 

	Less: imputed interest
	 
	 
	(91,779
	)

	Less: tenant improvement allowances
	 
	 
	(18,910
	)

	Present value of operating lease liabilities
	 
	 
	96,864
	 

	Less: current portion of operating lease liabilities
	 
	$
	(13,490
	)

	Operating lease liabilities, net of current portion
	 
	$
	83,374
	 


 
10. Stockholders’ equity 
In August 2022, the Company entered into a sales agreement with Cowen and Company, LLC (Cowen), acting as sales agent, pursuant to which it may offer and sell through Cowen up to $150.0 million in shares of the Company’s common stock from time to time in a series of one or more at the market equity offerings. As of September 30, 2023, the Company sold an aggregate of 4.7 million shares of the Company's common stock, resulting in gross proceeds of $29.5 million, under the ATM facility. After deducting commissions and expenses, the Company raised $27.6 million in net proceeds under the ATM facility as of September 30, 2023.
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11. Stock-based compensation 
Equity incentive plans
In February 2021, the Company adopted the 2021 Incentive Award Plan (2021 Plan) and the 2021 Employee Stock Purchase Plan (2021 ESPP), both of which became effective on the completion of the Company’s initial public offering. The 2021 Plan provides for a variety of stock-based compensation awards, including stock options, restricted stock awards (RSAs), and restricted stock units (RSUs). The 2021 ESPP allows eligible employees to purchase shares of the Company’s common stock at a discount through payroll deductions of up to 15% of their earnings, subject to plan limitations. Unless otherwise determined by the Company’s board of directors, employees may purchase shares at 85% of the lower of the fair market value of the Company’s common stock on the first date of an offering period or on the purchase date. As of September 30, 2023, 16.5 million shares and 4.8 million shares were available for future issuance under the 2021 Plan and the 2021 ESPP, respectively.
Stock-based compensation expense 
Stock-based compensation expense is recognized in the condensed consolidated statements of operations as follows:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	2023
	 
	 
	2022
	 

	 
	 
	(in thousands)
	 

	Research and development
	 
	$
	5,722
	 
	 
	$
	7,437
	 
	 
	$
	18,387
	 
	 
	$
	20,557
	 

	General and administrative
	 
	 
	3,281
	 
	 
	 
	2,643
	 
	 
	 
	9,215
	 
	 
	 
	7,189
	 

	Total stock-based compensation expense
	 
	$
	9,003
	 
	 
	$
	10,080
	 
	 
	$
	27,602
	 
	 
	$
	27,746
	 


 
Unrecognized stock-based compensation costs related to unvested awards and the weighted-average period over which the costs are expected to be recognized as of September 30, 2023 are as follows: 
 
	
	
	
	
	
	
	
	
	
	

	 
	 
	Stock Options
	 
	 
	RSUs
	 
	 

	Unrecognized stock-based compensation expense (in thousands)
	 
	$
	62,145
	 
	 
	$
	5,851
	 
	 

	Weighted-average period costs expected to be recognized (in years)
	 
	 
	2.3
	 
	 
	 
	2.7
	 
	 


 
Stock options 
A summary of the Company’s stock option activity is as follows: 
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Stock Options 
(in thousands)
	 
	 
	Weighted-Average
Exercise Price per
Share
	 
	 
	Weighted-Average
Remaining
Contractual Life 
(in years)
	 
	 
	Aggregate Intrinsic
Value
(in thousands)
	 

	Outstanding as of December 31, 2022
	 
	 
	23,686
	 
	 
	$
	7.79
	 
	 
	 
	8.3
	 
	 
	$
	10,628
	 

	Granted
	 
	 
	8,161
	 
	 
	 
	3.96
	 
	 
	 
	 
	 
	 
	 

	Exercised
	 
	 
	(693
	)
	 
	 
	1.78
	 
	 
	 
	 
	 
	 
	 

	Forfeited/Cancelled
	 
	 
	(1,769
	)
	 
	 
	8.98
	 
	 
	 
	 
	 
	 
	 

	Outstanding as of September 30, 2023
	 
	 
	29,385
	 
	 
	$
	6.79
	 
	 
	 
	8.0
	 
	 
	$
	10,236
	 

	Exercisable as of September 30, 2023
	 
	 
	12,722
	 
	 
	$
	7.52
	 
	 
	 
	6.9
	 
	 
	$
	7,795
	 


 
The fair value of stock options granted to employees, directors, and consultants was estimated on the date of grant using the Black-Scholes option pricing model using the following assumptions:
 
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,

	Assumptions
	 
	2023
	 
	2022

	Risk free interest rate
	 
	3.36% – 4.63%
	 
	1.56% – 3.94%

	Expected volatility
	 
	70.0% – 72.5%
	 
	70.0%

	Expected term (years)
	 
	5.50 – 6.50
	 
	5.50 – 6.25

	Expected dividend
	 
	0%
	 
	0%
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The following table summarizes additional information related to stock option activity:
 
	
	
	
	
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 

	Weighted average grant date fair value per share for options granted
	 
	$
	2.62
	 
	 
	$
	3.96
	 

	Aggregate intrinsic value of stock options exercised (in thousands)
	 
	$
	2,426
	 
	 
	$
	5,854
	 


 
 
Restricted stock
A summary of the Company’s RSU activity is as follows:
 
	
	
	
	
	
	
	
	
	
	

	 
	 
	RSUs 
(in thousands)
	 
	 
	RSUs
Weighted-Average
Grant Date Fair
Value per Share
	 
	 

	Unvested shares as of December 31, 2022
	 
	 
	885
	 
	 
	$
	6.66
	 
	 

	Granted
	 
	 
	1,364
	 
	 
	 
	3.83
	 
	 

	Vested
	 
	 
	(342
	)
	 
	 
	7.28
	 
	 

	Forfeited
	 
	 
	(229
	)
	 
	 
	4.99
	 
	 

	Unvested shares as of September 30, 2023
	 
	 
	1,678
	 
	 
	$
	4.44
	 
	 


 
The fair value of RSUs that vested during the nine months ended September 30, 2023 and 2022 was $1.6 million and $0.4 million, respectively. 
12. Income taxes 
The Company’s income tax provision for interim periods is determined using an estimate of the Company’s annual effective tax rate, adjusted for discrete items arising in the quarter. The Company’s effective tax rate differs from the U.S. statutory tax rate primarily due to a valuation allowance on the deferred tax assets. Deferred tax assets and deferred tax liabilities are recognized based on temporary differences between the financial reporting and tax basis of assets and liabilities using statutory rates. A valuation allowance is recorded against deferred tax assets if it is more likely than not that some or all of the deferred tax assets will not be realized. Due to the uncertainty surrounding the realization of the favorable tax attributes in future tax returns, the Company has recorded a full valuation allowance against the Company’s otherwise recognizable net deferred tax assets. 
The Company applies judgment in its determination of the financial statement recognition and measurement of tax positions taken or expected to be taken in a tax return. As of September 30, 2023 and December 31, 2022, the Company’s uncertain tax positions were immaterial.
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13. Net income (loss) per share 
Basic net loss per common share is calculated by dividing net loss by the weighted-average number of common shares outstanding during the relevant period, without consideration for common stock equivalents. Diluted earnings per share is calculated by dividing net income attributable to common stockholders by the weighted-average number of shares of common stock outstanding during the period, increased to include the number of shares of common stock that would have been outstanding had potential dilutive shares of common stock been issued. The dilutive effect of restricted stock units and stock options are reflected in diluted earnings per share by applying the treasury stock method.
The following table summarizes the calculation of basic and diluted net income (loss) per share of common stock:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	2023
	 
	 
	2022
	 

	 
	 
	(in thousands, except per share amounts)
	 

	Basic earnings per common share:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Net income (loss) attributable to common stockholders
	 
	$
	984
	 
	 
	$
	(85,120
	)
	 
	$
	(195,138
	)
	 
	$
	(189,033
	)

	Weighted-average number of common shares – basic
	 
	 
	196,978
	 
	 
	 
	189,303
	 
	 
	 
	193,605
	 
	 
	 
	187,645
	 

	Basic earnings (loss) per common share
	 
	$
	0.00
	 
	 
	$
	(0.45
	)
	 
	$
	(1.01
	)
	 
	$
	(1.01
	)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Diluted earnings per common share:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Net income (loss) attributable to common stockholders
	 
	$
	984
	 
	 
	$
	(85,120
	)
	 
	$
	(195,138
	)
	 
	$
	(189,033
	)

	Weighted-average number of common shares – basic
	 
	 
	196,978
	 
	 
	 
	189,303
	 
	 
	 
	193,605
	 
	 
	 
	187,645
	 

	Effect of dilutive securities:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Stock options and restricted stock units
	 
	 
	3,495
	 
	 
	 
	-
	 
	 
	 
	-
	 
	 
	 
	-
	 

	Weighted-average number of common shares – diluted
	 
	 
	200,473
	 
	 
	 
	189,303
	 
	 
	 
	193,605
	 
	 
	 
	187,645
	 

	Diluted earnings (loss) per common share
	 
	$
	0.00
	 
	 
	$
	(0.45
	)
	 
	$
	(1.01
	)
	 
	$
	(1.01
	)


 
The following securities were excluded from the computation of net income (loss) per diluted share of common stock for periods presented as their effect would have been anti-dilutive:
 
	
	
	
	
	
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,
	 
	 

	 
	 
	2023
	 
	 
	2022
	 
	 

	 
	 
	(in thousands)
	 
	 

	Options to purchase common stock
	 
	 
	23,302
	 
	 
	 
	25,542
	 
	 

	Unvested restricted common stock
	 
	 
	-
	 
	 
	 
	806
	 
	 

	Unvested RSUs
	 
	 
	142
	 
	 
	 
	977
	 
	 

	Total
	 
	 
	23,444
	 
	 
	 
	27,325
	 
	 


 
14. Employee benefit plan 
In January 2019, the Company adopted a 401(k) retirement and savings plan (the 401(k) Plan) covering all employees. The 401(k) Plan allows employees to make pre- and post-tax contributions up to the maximum allowable amount set by the IRS. The Company matches each participant’s 401(k) contributions, up to $4,000 per year per participant.
 
15. Subsequent event 
In October 2023, the Company announced a portfolio update to increase its focus on its ex vivo cell therapy product candidates. In addition to an increased focus on its ex vivo programs, the Company announced reduced near-term investment in its fusogen platform for in vivo gene delivery, including the delay of the investigational new drug application submission for its SG299 program. The strategic repositioning resulted in a workforce reduction of approximately 29%. The Company expects to incur approximately $6.8 million of cash-based expenses related to employee severance, benefits, and related costs. The Company anticipates that the portfolio update and associated workforce reduction will be substantially complete by the first quarter of 2024. 
20

 
[bookmark: item_2_managements_discussion_analysis_f]Item 2. Management’s Discussion and Analysis of Financial Condition and Results of Operations
You should read the following discussion and analysis of our financial condition and results of operations together with our unaudited condensed consolidated financial statements and the related notes included elsewhere in this Quarterly Report and our audited consolidated financial statements and notes thereto and the related Management’s Discussion and Analysis of Financial Condition and Results of Operations included as part of our Annual Report on Form 10-K for the year ended December 31, 2022, as filed with the SEC on March 16, 2023 (2022 Annual Report). This discussion and analysis and other parts of this Quarterly Report contain forward-looking statements that are based upon current beliefs, plans, and expectations related to future events and our future financial performance that involve risks, uncertainties, and assumptions, such as statements regarding our intentions, plans, objectives, and expectations for our business. Our actual results and the timing of selected events could differ materially from those described in or implied by these forward-looking statements as a result of numerous factors, including those set forth in the section of this Quarterly Report titled “Risk Factors.” See also the section of this Quarterly Report titled “Special Note Regarding Forward-Looking Statements.” 
Overview
We were founded on the belief that engineered cells will be one of the most important transformations in medicine over the next several decades. The burden of diseases that can be addressed at their root cause through engineered cells is significant. We view engineered cells as having the potential to be as therapeutically disruptive as biologics to clinical practice. Our long-term aspirations are to be able to control or modify any gene in the body, to replace any cell that is damaged or missing, and to markedly improve access to cellular and gene-based medicines. We have brought together an experienced group of scientists, engineers, and company builders and combined them with the necessary technologies to move this vision forward. We are developing ex vivo and in vivo cell engineered cell therapies to revolutionize treatment across a broad array of therapeutic areas with unmet treatment needs, including oncology, diabetes, central nervous system disorders, and autoimmune diseases, among others. Our platform progress, broad capabilities, and strong balance sheet enable us to execute on a broad vision. 
Frequently in disease, cells are damaged or missing entirely, and an effective therapy needs to replace the entire cell, an approach referred to as cell therapy or ex vivo cell engineering. A successful therapeutic requires an ability to manufacture cells at scale that engraft, function, and have the necessary persistence in the body. Of these requirements, long-term persistence related to overcoming immunologic rejection of another person’s cells has been the most challenging, which has led many to focus on autologous, or a patient’s own, cells as the therapeutic source. However, autologous therapies require a complex process of harvesting cells from the patients, manipulating them outside the body, and returning them to the patient. Products using this approach have had to manage significant challenges such as scalability, product variability, product quality, cost, patient accessibility, and limits on number of cell types that are amenable to this approach. Given these limitations, rather than using autologous cells to overcome immune rejection, we have invested in creating hypoimmune-modified cells that can “hide” from the patient’s immune system. We are striving to make therapies that use pluripotent stem cells with our hypoimmune genetic modifications as the starting material, which we then differentiate into a specific cell type, such as a pancreatic islet cell, before treating the patient. Additionally, there are cell types for which effective differentiation protocols from a stem cell have not yet been developed, such as T cells. For these cell types, instead of starting from a pluripotent stem cell, we can use allogeneic, fully-differentiated cells sourced from a donor as the starting material to which we then apply our hypoimmune genetic modifications. 
The process of repairing and controlling genes in the body, referred to as gene therapy or in vivo cell engineering, requires in vivo delivery of a therapeutic payload and modification of the genome. There are multiple methods available to modify the genome, but limited ability to deliver therapeutic payloads in vivo. Thus, delivery of a therapeutic payload is at the core of our strategic focus for our in vivo gene therapy program, with our ultimate goal being the delivery of any payload to any cell in a specific and repeatable way. Our initial effort is on cell-specific delivery and increasing the diversity and size of payloads. Using our fusogen technology, we have shown in preclinical studies that we can specifically target numerous cell surface receptors that, when combined with delivery vehicles to form fusosomes, allow cell-specific delivery across multiple different cell types.
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We believe the time is right to develop engineered cell therapies across a broad range of therapeutic areas. Substantial progress in the understanding of genetics, gene editing, protein engineering, stem cell biology, immunology, process analytics, and computational biology have converged to create an opportunity to markedly increase the breadth and depth of the potential impact of cellular medicines. We are focused on creating transformative engineered cell therapies across a range of therapeutic areas. We are developing a broad pipeline of product candidates, which are summarized below: 
[image: ] 
We continue to make progress developing our cell engineering platforms – our hypoimmune allogeneic CAR T cell platform, our stem-cell derived platform that also leverages our hypoimmune technology, and our in vivo fusogen platform. In early 2023, the FDA cleared our first investigational new drug application (IND) submission for our SC291 product candidate for the treatment of B-cell malignancies, and we continue advancing our other product candidates through preclinical development toward multiple potential IND submissions in 2023 and beyond. 
We are enrolling and have commenced dosing patients in our Phase 1 clinical trial evaluating SC291 in B-cell malignancies, which we refer to as the ARDENT trial. We expect to present initial clinical data for this program in 2023 and more robust clinical data from multiple patients in 2024. In addition, SC291 was granted Fast Track Designation by the FDA for the treatment of relapsed/refractory (r/r) large B-cell lymphoma and r/r chronic lymphocytic leukemia. We also expect initial clinical data in 2023 from an Investigator Sponsored Trial (IST) leveraging our hypoimmune technology. The IST aims to treat patients with type 1 diabetes using hypoimmune-modified primary pancreatic islet cells. The clinical data from SC291 and the primary islet cell IST each offer the potential of human proof of concept for our hypoimmune platform and may unlock learnings for our allogeneic CAR T and stem cell derived programs that we intend to move into clinical development later in 2023 and beyond. 
22

 
We continue to advance our hypoimmune allogeneic CAR T platform. In the fourth quarter of 2023, we submitted an IND for SC291 for the treatment of certain B-cell-mediated autoimmune disorders and we remain on track to submit an IND in 2023 for our hypoimmune-modified CD22-targeted allogeneic CAR T cell therapy (SC262), which we intend to initially develop to treat blood cancer patients that previously failed CD19-directed therapy. The CD22 CAR construct in SC262 is clinically validated in the autologous setting, and we expect clinical data from SC262 in 2024.
We continue to develop our stem-cell derived pancreatic islet cell program (SC451) with the potential to treat type 1 diabetes. The SC451 program leverages our hypoimmune platform. The goal of SC451 is to transplant, without immunosuppression, hypoimmune-modified pancreatic islet cells into patients with type 1 diabetes, that produce insulin in a physiologic manner in response to glucose. 
We continue to make progress on developing our cell engineering platforms and advancing our product candidates through preclinical development and toward potential IND submissions in 2023 and beyond. Based on our current timelines for our lead programs, we believe our cash runway will enable multiple data readouts across our programs. Given the depth and breadth of our portfolio, we expect to assess and prioritize our programs on an ongoing basis based on various factors, including internal and external opportunities and constraints, which may result in our decision to advance certain programs ahead or instead of others. As certain of our product candidates advance toward potential IND submissions, we are conducting good laboratory practices toxicity studies and establishing necessary scale-up for our manufacturing processes. For details regarding our product candidates, see the section titled “Business— Overview” in Part I, Item 1 included in the 2022 Annual Report. 
Our ex vivo and in vivo technologies represent an aggregation of years of innovation and technology from multiple academic institutions and companies, including hypoimmune technology licensed from the President and Fellows of Harvard College (Harvard) and The Regents of the University of California, our ex vivo cell engineering program focused on certain brain disorders acquired from Oscine Corp., fusogen technology acquired from Cobalt Biomedicines Inc. (Cobalt), and gene editing technology licensed from Beam Therapeutics Inc. (Beam), among others. For details regarding these acquisitions and license and collaboration agreements, see Note 3, Acquisitions and Note 4, License and collaboration agreements to our consolidated financial statements included in our 2022 Annual Report, as well as the section titled “Business— Key Intellectual Property Agreements” in Part I, Item 1 included in our 2022 Annual Report. 
Our operations to date have included developing our ex vivo and in vivo cell engineering platforms, identifying and developing potential product candidates, executing preclinical studies, establishing manufacturing capabilities, conducting clinical trials of our product candidates, supporting clinical trials of product candidates developed using our technologies, acquiring technology, organizing and staffing the company, business planning, establishing and maintaining our intellectual property portfolio, raising capital, and providing general and administrative support for these operations. All of our programs are currently in the development stage, and we do not have any products approved for sale. Since our inception, we have incurred net losses each year. Our net losses for the nine months ended September 30, 2023 and 2022 were $195.1 million and $189.0 million, respectively. As of September 30, 2023, we had an accumulated deficit of $1.2 billion, which includes cumulative non-cash charges of $10.0 million and $51.9 million related to the revaluation of the success payment liabilities and contingent consideration, respectively. Our net losses resulted primarily from our research and development programs, and, to a lesser extent, general and administrative costs associated with our operations. As of September 30, 2023, we had cash, cash equivalents, and marketable securities of $268.6 million. Based on our current operating plan, we believe that our existing cash, cash equivalents, and marketable securities will be sufficient to meet our working capital and capital expenditure needs for at least the next 12 months from the filing of these financial statements. 
We expect our operating losses and expenses will decline in 2024, excluding one-time items, as a result of our strategic repositioning in October 2023, and likely increase over the longer term from the 2024 level if our clinical trials are successful, and if we expand our research and development efforts. Cost increases would be driven in large part by advancing our current and future product candidates through clinical trials; identifying additional product candidates; establishing our manufacturing capabilities, including through third-party contract development and manufacturing organizations and building our internal manufacturing capabilities; advancing preclinical development of our current and future product candidates; advancing and expanding the capabilities of our ex vivo and in vivo cell engineering platforms; acquiring and licensing technologies aligned with our ambition of translating engineered cells to medicines; seeking regulatory approval of our current and future product candidates; increasing our workforce to support our research, clinical and preclinical development, manufacturing, and commercialization efforts; expanding our operational, financial, and management systems; continuing to develop, prosecute, and defend our intellectual property portfolio; and continuing to incur legal, accounting, or other expenses to operate our business, including the costs associated with being a public company.
We continue to invest in building world class capabilities in key areas of manufacturing sciences and operations, including development of our cell engineering platforms, product characterization, and process analytics. Our investments also include scaled research solutions, scaled infrastructure, and novel technologies to improve efficiency, characterization, and scalability of manufacturing, including establishing our internal manufacturing capabilities. 
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In October 2023, we announced a portfolio update to increase our focus on our ex vivo cell therapy product candidates. As part of the portfolio update, we have reduced our near-term investment in our fusogen platform for in vivo gene delivery, including by delaying the IND submission for our SG299 program. The strategic repositioning resulted in a workforce reduction of approximately 29%. We expect to incur approximately $6.8 million of cash-based expenses related to employee severance, benefits, and related costs. We anticipate that the portfolio update and associated workforce reduction will be substantially complete by the first quarter of 2024, which is expected to result in 2024 operating cash burn of less than $200.0 million.
We anticipate that we will need to raise additional financing in the future to fund our operations, including the commercialization of any approved product candidates. Until such time, if ever, as we can generate substantial product revenue, we expect to finance our operations with our existing cash, cash equivalents, and marketable securities, proceeds from any future equity or debt financings, and upfront, milestone, and royalty payments received under any future licenses, collaborations, or other arrangements. Additional capital may not be available on terms that are reasonable or acceptable to us, if at all. If we are unable to raise capital when needed or on attractive terms, our business, results of operations, and financial condition would be adversely affected. 
Macroeconomic Considerations
Our business and operations may be negatively affected by worldwide economic conditions, which may continue to be impacted by global macroeconomic challenges such as rising inflation, rising interest rates, declines in consumer confidence, declines in economic growth, uncertainty in the markets, geo-political and economic stability resulting from the ongoing Russia-Ukraine war, the war between Israel and Hamas, tensions in U.S.-China relations, and the aftermath of the COVID-19 pandemic. The severity and duration of the impact of these events and conditions on our business cannot be predicted and may not be fully reflected in our results of operations until future periods. If economic uncertainty continues or increases, or if the global economy worsens, our business, financial condition, and results of operations may be harmed. For further discussion of the potential impacts of macroeconomic events and conditions on our business, financial condition, and operating results, see the section titled “Risk Factors” included in this Quarterly Report.
Acquisitions
We have completed various acquisitions since inception. For details regarding our acquisitions, see the section titled “Business—Key Intellectual Property Agreements” and Note 3, Acquisitions, to our consolidated financial statements included in our 2022 Annual Report. 
License and collaboration agreements 
We have entered into license and collaboration agreements with various third parties. For details regarding these agreements, see the section titled “Business— Key Intellectual Property Agreements” and Note 4, License and collaboration agreements, to our consolidated financial statements included in our 2022 Annual Report. 
Success payments and contingent consideration
Cobalt success payment and contingent consideration
Pursuant to the terms and conditions of the Cobalt acquisition agreement, we are obligated to pay to certain former Cobalt stockholders contingent consideration (Cobalt Contingent Consideration) of up to an aggregate of $500.0 million upon our achievement of certain specified development milestones and a success payment (Cobalt Success Payment) of up to $500.0 million, each of which is payable in cash or stock. The Cobalt Success Payment is payable if, at pre-determined valuation measurement dates, our market capitalization equals or exceeds $8.1 billion, and we are advancing a program based on the fusogen technology in a clinical trial pursuant to an IND, or have filed for, or received approval for, a biologics license application or new drug application for a product based on the fusogen technology. The Cobalt Success Payment can be achieved over a maximum of 20 years from the date of the acquisition, but this period could be shorter upon the occurrence of certain events. A valuation measurement date would also be triggered upon a change of control if at least one of our programs based on the fusogen technology is the subject of an active research program at the time of such change of control. If there is a change of control and our market capitalization is below $8.1 billion as of the date of such change of control, the amount of the potential Cobalt Success Payment will decrease, and the amount of potential Cobalt Contingent Consideration will increase. As of September 30, 2023, a Cobalt Success Payment had not been triggered.
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See Note 3, Acquisitions to our condensed consolidated financial statements included elsewhere in this Quarterly Report for details on the amount of the potential Cobalt Success Payment and potential Cobalt Contingent Consideration if there is a change of control based on various thresholds for our market capitalization on such change of control date. See Part II, Item 7. Management’s Discussion and Analysis of Financial Condition and Results of Operations “—Critical accounting policies and significant judgments and estimates—Success payments” and “—Critical accounting policies and significant judgments and estimates—Contingent consideration” in our 2022 Annual Report for more information on the accounting treatment of the Cobalt Success Payment and Cobalt Contingent Consideration.
Harvard success payments
Pursuant to the terms of the Harvard agreement, we may be required to make up to an aggregate of $175.0 million in success payments to Harvard (Harvard Success Payments), payable in cash, based on increases in the per share fair market value of our common stock. The potential Harvard Success Payments are based on multiples of increasing value ranging from 5x to 40x based on a comparison of the per share fair market value of our common stock relative to the original issuance price of $4.00 per share at ongoing pre-determined valuation measurement dates. The Harvard Success Payments can be achieved over a maximum of 12 years from the effective date of the agreement. If a higher success payment tier is met at the same time a lower tier is met, both tiers will be owed. Any previous Harvard Success Payments made are credited against the Harvard Success Payment owed as of any valuation measurement date so that Harvard does not receive multiple success payments in connection with the same threshold. As of September 30, 2023, a Harvard Success Payment had not been triggered.
See Note 4, License and collaboration agreements to our condensed consolidated financial statements included elsewhere in this Quarterly Report for details on the various per share common stock values that trigger a Harvard Success Payment. See Part II, Item 7. Management’s Discussion and Analysis of Financial Condition and Results of Operations “—Critical accounting policies and significant judgments and estimates—Success payments” in our 2022 Annual Report for more information on the accounting treatment of the Harvard Success Payments.
Components of operating results 
Operating expenses 
Research and development 
To date, research and development expenses have related primarily to discovery and development of our platform technologies and product candidates. Research and development expenses are recognized as incurred, and payments made prior to the receipt of goods or services to be used in research and development are recorded as prepaid expenses, until the goods or services are received. 
Research and development expenses consist of personnel-related costs, including salaries, benefits, and non-cash stock-based compensation, external research and development expenses incurred under arrangements with third parties, including contract development and manufacturing organization (CDMO) manufacturing costs (including pass-through costs) and clinical trial costs, costs for laboratory supplies, costs to acquire and license technologies aligned with our goal of translating engineered cells to medicines, and facility expenses, including rent, depreciation, and allocated overhead costs. The timing and amount of costs to acquire and license technologies in the future cannot be reliably estimated and may fluctuate from quarter to quarter and year to year. 
We deploy our employee and infrastructure resources across multiple research and development programs for developing our ex vivo and in vivo cell engineering platforms, identifying and developing product candidates, and establishing manufacturing capabilities. Due to our early stage of development, the number of ongoing projects, and our ability to use resources across several projects, most of our research and development costs are not recorded on a program-specific basis. These include costs for personnel, laboratory, and other indirect facility and operating costs. 
Research and development activities account for a significant portion of our operating expenses. As a result of our strategic repositioning in October 2023, we anticipate that our research and development expenses will decline in 2024, excluding one-time items, and likely increase over the longer term from the 2024 level if our clinical trials are successful and if we expand our research and development efforts. Cost increases would be driven in large part by advancing our current and future product candidates through clinical trials; identifying additional product candidates; establishing internal and external manufacturing capabilities; advancing preclinical development of our current and future product candidates; advancing and expanding the capabilities of our ex vivo and in vivo cell engineering platforms; acquiring and licensing technologies aligned with our ambition of translating engineered cells to medicines; seeking regulatory approval of our current and future product candidates; and increasing our workforce to support our expanded research and development operations. A change in the outcome of any of these factors could result in a significant change in the costs and timing associated with the development of our product candidates.
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Research and development related success payments and contingent consideration 
Research and development related success payments and contingent consideration include the change in the estimated fair value of our Cobalt Success Payment, Harvard Success Payment liabilities, and Cobalt Contingent Consideration liability. The expense or gain associated with our research and development related success payments and contingent consideration is unpredictable, in part, because our success payments are impacted by changes in our common stock price and market capitalization at the end of each reporting period, and may continue to vary significantly from quarter to quarter and year to year due to changes in the assumptions used in the calculations. 
General and administrative 
General and administrative expenses consist of personnel-related costs, including salaries, benefits, and non-cash stock-based compensation for our employees in finance, legal, executive, human resources, and information technology functions, legal and consulting fees, insurance fees, and facility costs not otherwise included in research and development expenses. Legal fees include those related to corporate and patent matters. Included in general and administrative expenses for the three and nine months ended September 30, 2023 were costs incurred for the early termination of our lease in Fremont, California (Fremont lease). Included in general and administrative expenses for the nine months ended September 30, 2022 was the write-off of construction in progress costs incurred in connection with our previously planned manufacturing facility in Fremont, California (Fremont facility), which will be replaced by our facility in Bothell, Washington (Bothell facility).
As a result of our strategic repositioning in October 2023, we anticipate that our general and administrative expenses will decline in 2024, excluding one-time items, and likely increase over the longer term from the 2024 level to support potential expanded research and development activities.
Results of operations 
Comparison of the three and nine months ended September 30, 2023 and 2022 
The following table summarizes our results of operations for the periods presented:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	 
	 
	 
	Nine Months Ended September 30,
	 
	 
	 
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	Change
	 
	 
	2023
	 
	 
	2022
	 
	 
	Change
	 

	 
	 
	(in thousands)
	 

	Operating expenses:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Research and development
	 
	$
	65,613
	 
	 
	$
	76,735
	 
	 
	$
	(11,122
	)
	 
	$
	205,823
	 
	 
	$
	221,964
	 
	 
	$
	(16,141
	)

	Research and development related success payments and contingent consideration
	 
	 
	(82,615
	)
	 
	 
	(6,062
	)
	 
	 
	(76,553
	)
	 
	 
	(55,816
	)
	 
	 
	(79,428
	)
	 
	 
	23,612
	 

	General and administrative
	 
	 
	19,183
	 
	 
	 
	15,514
	 
	 
	 
	3,669
	 
	 
	 
	52,515
	 
	 
	 
	48,240
	 
	 
	 
	4,275
	 

	Total operating expenses
	 
	 
	2,181
	 
	 
	 
	86,187
	 
	 
	 
	(84,006
	)
	 
	 
	202,522
	 
	 
	 
	190,776
	 
	 
	 
	11,746
	 

	Loss from operations
	 
	 
	(2,181
	)
	 
	 
	(86,187
	)
	 
	 
	84,006
	 
	 
	 
	(202,522
	)
	 
	 
	(190,776
	)
	 
	 
	(11,746
	)

	Interest income, net
	 
	 
	2,862
	 
	 
	 
	1,173
	 
	 
	 
	1,689
	 
	 
	 
	7,212
	 
	 
	 
	2,149
	 
	 
	 
	5,063
	 

	Other income (expense), net
	 
	 
	303
	 
	 
	 
	(106
	)
	 
	 
	409
	 
	 
	 
	172
	 
	 
	 
	(406
	)
	 
	 
	578
	 

	Net income (loss)
	 
	$
	984
	 
	 
	$
	(85,120
	)
	 
	$
	86,104
	 
	 
	$
	(195,138
	)
	 
	$
	(189,033
	)
	 
	$
	(6,105
	)


 
Research and development expenses 
The following table summarizes the components of our research and development expenses for the periods presented:
 
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	 
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	Change
	 

	 
	 
	(in thousands)
	 

	Research, development, and laboratory
	 
	$
	14,924
	 
	 
	$
	20,080
	 
	 
	$
	(5,156
	)

	Personnel
	 
	 
	27,083
	 
	 
	 
	30,950
	 
	 
	 
	(3,867
	)

	Third-party manufacturing
	 
	 
	5,374
	 
	 
	 
	7,845
	 
	 
	 
	(2,471
	)

	Facility and other allocated expenses
	 
	 
	16,529
	 
	 
	 
	16,286
	 
	 
	 
	243
	 

	Other
	 
	 
	1,703
	 
	 
	 
	1,574
	 
	 
	 
	129
	 

	Total research and development expense
	 
	$
	65,613
	 
	 
	$
	76,735
	 
	 
	$
	(11,122
	)
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Research and development expense was $65.6 million and $76.7 million for the three months ended September 30, 2023 and 2022, respectively. The decrease of $11.1 million was primarily due to:
•
a net decrease of $5.2 million in research, development, and laboratory costs due to a decline in laboratory and other research costs associated with lower research and development headcount, partially offset by an increase in clinical development costs;
•
a decrease of $3.9 million in personnel-related expenses; and
•
a decrease of $2.5 million in third-party manufacturing costs for CDMOs.
The following table summarizes the components of our research and development expenses for the periods presented:
 
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,
	 
	 
	 
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	Change
	 

	 
	 
	(in thousands)
	 

	Research, development, and laboratory
	 
	$
	47,423
	 
	 
	$
	54,314
	 
	 
	$
	(6,891
	)

	Third-party manufacturing
	 
	 
	15,234
	 
	 
	 
	20,941
	 
	 
	 
	(5,707
	)

	Acquisition and licensing of technology
	 
	 
	806
	 
	 
	 
	6,406
	 
	 
	 
	(5,600
	)

	Personnel
	 
	 
	87,133
	 
	 
	 
	89,077
	 
	 
	 
	(1,944
	)

	Facility and other allocated expenses
	 
	 
	50,469
	 
	 
	 
	47,441
	 
	 
	 
	3,028
	 

	Other
	 
	 
	4,758
	 
	 
	 
	3,785
	 
	 
	 
	973
	 

	Total research and development expense
	 
	$
	205,823
	 
	 
	$
	221,964
	 
	 
	$
	(16,141
	)


Research and development expense was $205.8 million and $222.0 million for the nine months ended September 30, 2023 and 2022, respectively. The decrease of $16.2 million was primarily due to:
•
a net decrease of $6.9 million in research, development, and laboratory costs due to a decline in laboratory and other research costs associated with lower research and development headcount, partially offset by an increase in clinical development costs;
•
a decrease of $5.7 million in third-party manufacturing costs for CDMOs;
•
a decrease of $5.6 million primarily related to costs incurred for licensing technology for our CD22 and BCMA programs in the first quarter of 2022; and
•
a decrease of $1.9 million in personnel-related expenses.
 
These decreases were partially offset by an increase of $3.0 million in facility costs due to non-cash lease costs for the Bothell facility and depreciation, partially offset by the reclassification of costs for the Fremont facility to general and administrative expense.
Research and development related success payments and contingent consideration 
The following table summarizes the expenses (gains) associated with research and development related success payments and contingent consideration for the periods presented:
 
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Three Months Ended September 30,
	 
	 
	 
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	Change
	 

	 
	 
	(in thousands)
	 

	Cobalt success payment
	 
	$
	(21,998
	)
	 
	$
	2,439
	 
	 
	$
	(24,437
	)

	Harvard success payments
	 
	 
	(2,039
	)
	 
	 
	(246
	)
	 
	 
	(1,793
	)

	Contingent consideration
	 
	 
	(58,578
	)
	 
	 
	(8,255
	)
	 
	 
	(50,323
	)

	Total research and development related success payments and contingent consideration
	 
	$
	(82,615
	)
	 
	$
	(6,062
	)
	 
	$
	(76,553
	)
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The gain related to the change in the estimated fair value of our Cobalt Success Payment was $22.0 million for the three months ended September 30, 2023, compared to an expense of $2.4 million for the same period in 2022. The changes in value were due to changes in our market capitalization and the reduction of our near-term investment in our fusogen programs. The gains related to the change in the estimated fair value of our Harvard Success Payments were $2.0 million for the three months ended September 30, 2023, compared to $0.2 million for the same period in 2022. The changes in value were primarily due to changes in our common stock price during the relevant periods. The gains related to the change in the estimated fair value of our Cobalt Contingent Consideration were $58.6 million for the three months ended September 30, 2023, compared to $8.3 million for the same period in 2022. The changes in value were due to the reduction of our near-term investment in our fusogen programs, including delaying the IND for SG299, which impacted the timing and probability of the achievement of milestones.
The following table summarizes the gains associated with research and development related success payments and contingent consideration for the periods presented:
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,
	 
	 
	 
	 

	 
	 
	2023
	 
	 
	2022
	 
	 
	Change
	 

	 
	 
	(in thousands)
	 

	Cobalt success payment
	 
	$
	(8,253
	)
	 
	$
	(56,457
	)
	 
	$
	48,204
	 

	Harvard success payments
	 
	 
	(340
	)
	 
	 
	(10,358
	)
	 
	 
	10,018
	 

	Contingent consideration
	 
	 
	(47,223
	)
	 
	 
	(12,613
	)
	 
	 
	(34,610
	)

	Total research and development related success payments and contingent consideration
	 
	$
	(55,816
	)
	 
	$
	(79,428
	)
	 
	$
	23,612
	 


The gains related to the change in the estimated fair value of our Cobalt Success Payment were $8.3 million for the nine months ended September 30, 2023, compared to $56.5 million for the same period in 2022. The changes in value were primarily due to changes in our market capitalization during the relevant periods and the reduction of our near-term investment in our fusogen programs. The gains related to the change in the estimated fair value of our Harvard Success Payments were $0.3 million for the nine months ended September 30, 2023, compared to $10.4 million for the same period in 2022. The changes in value were primarily due to changes in our common stock price during the relevant periods. The gains related to the change in the estimated fair value of our Cobalt Contingent Consideration were $47.2 million for the nine months ended September 30, 2023, compared to $12.6 million for the same period in 2022. The changes in value were due to the reduction of our near-term investment in our fusogen programs, including delaying the IND for SG299 which impacted the timing and probability of the achievement of milestones.
General and administrative expenses 
General and administrative expenses were $19.2 million and $52.5 million for the three and nine months ended September 30, 2023, respectively, compared to $15.5 million and $48.2 million for the same periods in 2022.
The increase of $3.7 million for the three months ended September 30, 2023 was primarily due to a loss on termination of lease of $2.7 million associated with the Fremont facility and an increase of $1.8 million in patent and other legal fees. These increases were partially offset by a decrease of $0.6 million in insurance costs. 
The increase of $4.3 million for the nine months ended September 30, 2023 was primarily due to an increase of $3.4 million in patent and other legal fees, a loss on termination of lease of $2.7 million associated with the Fremont facility, an increase in non-cash stock-based compensation of $2.0 million, increased operating costs of $1.3 million incurred in connection with the Fremont facility, which were formerly in research and development expense, and an increase in consulting fees of $0.7 million. These increases were partially offset by the write-off of $4.5 million of construction in progress costs in 2022 for the Fremont facility and a decrease of $1.5 million in insurance costs. 
Interest income, net 
Interest income, net, was $2.9 million and $7.2 million for the three and nine months ended September 30, 2023, respectively, compared to $1.2 million and $2.1 million for the same periods in 2022, respectively, and consisted primarily of interest earned on our cash and marketable securities balances. 
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Liquidity, capital resources, and capital requirements 
Sources of liquidity 
As of September 30, 2023, we had $268.6 million in cash, cash equivalents, and marketable securities. To date we have raised an aggregate of approximately $1.4 billion in net proceeds from sales of common stock and private placements of our convertible preferred stock. 
In August 2022, we entered into a sales agreement with Cowen and Company, LLC (Cowen), acting as sales agent, pursuant to which we may offer and sell through Cowen up to $150.0 million in shares of our common stock from time to time in a series of one or more at-the-market equity offerings (collectively, the ATM facility). As of September 30, 2023, we have sold an aggregate of 4.7 million shares of our common stock, resulting in gross proceeds of $29.5 million under the ATM facility. After deducting commissions and expenses, we have raised $27.6 million in net proceeds under the ATM facility as of September 30, 2023.
Since our inception, we have not generated any revenue from product sales or any other sources, and we have incurred significant operating losses. We have not yet commercialized any products, and we do not expect to generate revenue from sales of any product candidates for a number of years, if ever. 
Future funding requirements 
We expect to incur additional losses for the foreseeable future as we conduct and expand our research and development efforts, including conducting preclinical studies and clinical trials, developing new product candidates, establishing internal and external manufacturing capabilities, and funding our operations generally. 
Based on our current operating plan, we believe that our existing cash, cash equivalents, and marketable securities will be sufficient to meet our working capital and capital expenditure needs for at least the next 12 months. However, we anticipate that we will need to raise additional financing in the future to fund our operations, including the commercialization of any approved product candidates. We are subject to the risks typically related to the development of new products, and we may encounter unforeseen expenses, difficulties, complications, delays, and other unknown factors that may adversely affect our business. 
Our future capital requirements will depend on many factors, including: 
•
the scope, timing, progress, costs, and results of discovery, preclinical development, and clinical trials for our current or future product candidates;
•
the number and scope of clinical trials required for regulatory approval of our current or future product candidates;
•
the costs, timing, and outcome of regulatory review of our current or future product candidates; 
•
the cost, timing, and scope of building our manufacturing capabilities, as well as costs associated with the manufacturing of clinical and commercial supplies of our current and future product candidates; 
•
the costs and timing of future commercialization activities, including manufacturing, marketing, sales, and distribution, for any of our product candidates for which we receive marketing approval; 
•
the costs and timing of preparing, filing, and prosecuting patent applications, maintaining and enforcing our intellectual property rights, and defending any intellectual property-related claims, including any claims by third parties that we are infringing upon their intellectual property rights; 
•
our ability to maintain existing, and establish new, strategic collaborations, licensing, or other arrangements, and the financial terms of any such agreements, including the timing and amount of any future milestone, royalty, or other payments due under any such agreement; 
•
the revenue, if any, received from commercial sales of our product candidates for which we receive marketing approval;
•
the expenses required to attract, hire, and retain skilled personnel; 
•
the impact of global supply chain issues and rising rates of inflation on the costs of laboratory consumables, supplies, and equipment required for our ongoing operations;
•
the costs of operating as a public company; 
•
our ability to establish a commercially viable pricing structure and obtain approval for coverage and adequate reimbursement from third-party, including government, payors; 
•
potential interruptions or delays resulting from global geo-political, economic, and other factors beyond our control;
•
the effect of competing technological and market developments; and 
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•
the extent to which we acquire or invest in businesses, products, and technologies. 
Until such time, if ever, as we can generate significant revenue from product sales, we expect to finance our operations with our existing cash, cash equivalents, and marketable securities, proceeds from any future equity or debt financings, and upfront, milestone, and royalty payments received under any future licenses, collaborations, or other arrangements. In the event that additional financing is required, we may not be able to raise it on terms that are acceptable to us or at all. If we raise additional funds through the issuance of equity or convertible debt securities, existing stockholders’ ownership interests will be diluted, and the terms of these securities may include liquidation or other preferences that adversely affect the rights of our stockholders. Debt financing, if available, may result in increased fixed payment obligations, and the existence of securities with rights that may be senior to those of our common stock, and involve agreements that include covenants limiting or restricting our ability to take specific actions, such as incurring additional debt, making capital expenditures, declaring dividends, or acquiring, selling, or licensing intellectual property rights or assets, which could adversely impact our ability to conduct our business. If we raise funds through strategic collaborations or licensing or other arrangements, we may have to relinquish significant rights or grant licenses on terms that are not favorable to us. Our ability to raise additional funds may be adversely impacted by potential worsening global economic conditions and the recent disruptions to, and volatility in, the credit and financial markets in the United States and worldwide resulting from various factors beyond our control. If we are unable to raise additional capital when desired, our business, results of operations, and financial condition would be adversely affected. 
Cash flows 
The following table summarizes our cash flows for the periods indicated:
 
	
	
	
	
	
	
	
	
	

	 
	 
	Nine Months Ended September 30,
	 

	 
	 
	2023
	 
	 
	2022
	 

	 
	 
	(in thousands)
	 

	Net cash provided by (used in):
	 
	 
	 
	 
	 
	 

	Operating activities
	 
	$
	(201,623
	)
	 
	$
	(213,983
	)

	Investing activities
	 
	 
	156,702
	 
	 
	 
	122,134
	 

	Financing activities
	 
	 
	29,928
	 
	 
	 
	3,852
	 

	Net decrease in cash, cash equivalents, and restricted cash
	 
	$
	(14,993
	)
	 
	$
	(87,997
	)


 
Operating activities 
During the nine months ended September 30, 2023, net cash used in operating activities was $201.6 million, consisting primarily of net loss of $195.1 million and non-cash adjustments of $14.9 million, offset by the change in net operating assets and liabilities of $8.4 million. The non-cash adjustments of $14.9 million consisted of $27.6 million of non-cash stock-based compensation, gains of $8.6 million and $47.2 million for revaluation of our success payment liabilities and contingent consideration, respectively, and depreciation expense of $13.3 million. 
During the nine months ended September 30, 2022, net cash used in operating activities was $214.0 million, consisting primarily of net loss of $189.0 million, the change in net operating assets and liabilities of $13.1 million, and non-cash adjustments of $38.1 million. The non-cash adjustments of $38.1 million consisted of gains of $66.8 million and $12.6 million for revaluation of our success payment liabilities and contingent consideration, respectively, non-cash stock-based compensation expense of $27.7 million, depreciation expense of $11.4 million, and other non-cash adjustments of $2.2 million.
Investing activities 
During the nine months ended September 30, 2023 and 2022, cash provided by investing activities was $156.7 million and $122.1 million, respectively. For the nine months ended September 30, 2023 and 2022, this consisted of net purchases and maturities of marketable securities of $162.7 million and $138.4 million, respectively, partially offset by purchases of property and equipment of $6.0 million and $16.3 million, respectively. 
Financing activities 
During the nine months ended September 30, 2023, cash provided by financing activities was $29.9 million, consisting primarily of net proceeds from issuance of common stock. During the nine months ended September 30, 2022, cash provided by financing activities was $3.9 million, consisting primarily of net proceeds from issuance of common stock. 
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Contractual obligations and commitments 
The following table summarizes our significant contractual obligations and commitments as of September 30, 2023:
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Payments Due by Period
	 

	 
	 
	Less than 1 Year
	 
	 
	1 to 3 Years
	 
	 
	3 to 5 Years
	 
	 
	More than 5 Years
	 
	 
	Total
	 

	 
	 
	(in thousands)
	 

	Operating lease obligations
	 
	$
	24,808
	 
	 
	$
	48,444
	 
	 
	$
	37,236
	 
	 
	$
	97,065
	 
	 
	$
	207,553
	 


 
Other than as disclosed in the table above, the payment obligations under our license, collaboration, and acquisition agreements as of September 30, 2023 are contingent upon future events such as our achievement of specified development, regulatory, and commercial milestones or royalties on net product sales. See the section titled “Business—Key Intellectual Property Agreements” in Part I, Item 1 of our 2022 Annual Report for more information about these payment obligations. 
We are also obligated to make a success payment to Cobalt of up to $500.0 million, payable in cash or stock, pursuant to the terms and conditions in the Cobalt acquisition agreement, and up to an aggregate of $175.0 million in success payments to Harvard, payable in cash. See Part II, Item 7. Management’s Discussion and Analysis of Financial Condition and Results of Operations “—Critical accounting policies and significant judgments and estimates—Success payments” in our 2022 Annual Report and Note 4, License and collaboration agreements, to our condensed consolidated financial statements located elsewhere in this Quarterly Report for more information on the success payments. As of September 30, 2023, the timing and likelihood of achieving the milestones and success payments and generating future product sales are uncertain, and therefore any related payments are not included in the table above.
We also enter into agreements in the normal course of business for sponsored research, preclinical studies, contract manufacturing, and other services and products for operating purposes, which are generally cancelable upon written notice. These obligations and commitments are not included in the table above. 
Off-balance sheet arrangements 
Since our inception, we have not engaged in any off-balance sheet arrangements as defined under the rules and regulations of the SEC. 
JOBS Act accounting election 
We are an “emerging growth company,” as defined in the Jumpstart Our Business Startups Act of 2012 (the JOBS Act). We will remain an emerging growth company until the earliest to occur of (1) December 31, 2026, (2) the last day of the fiscal year in which we have total annual gross revenue of at least $1.235 billion, (3) the last day of the fiscal year in which we are deemed to be a “large accelerated filer” as defined in Rule 12b-2 under the Exchange Act, which would occur if the fair market value of our common stock held by non-affiliates exceeded $700.0 million as of the last business day of the second fiscal quarter of such year, or (4) the date on which we have issued more than $1.0 billion in non-convertible debt securities during the prior three-year period. 
For so long as we remain an emerging growth company, we are permitted and intend to rely on certain exemptions from various public company reporting requirements, including not being required to have our independent registered public accounting firm provide an attestation report on our internal control over financial reporting pursuant to Section 404 of the Sarbanes-Oxley Act, reduced disclosure obligations regarding executive compensation in our periodic reports and proxy statements, and exemptions from the requirements of holding a nonbinding advisory vote on executive compensation and any golden parachute payments not previously approved. 
In addition, under the JOBS Act, emerging growth companies can delay adopting new or revised accounting standards issued after the enactment of the JOBS Act until such time as those standards apply to private companies. We have elected to use the extended transition period for any new or revised accounting standards during the period in which we remain an emerging growth company; however, we may adopt certain new or revised accounting standards early if the standard allows early adoption. 
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Critical accounting policies and significant judgments and estimates
Our condensed consolidated financial statements are prepared in accordance with generally accepted accounting principles in the United States. The preparation of these financial statements requires us to make estimates and assumptions that affect the amounts reported in the condensed consolidated financial statements and accompanying notes. Our estimates are based on our historical experience and on various other factors that we believe are reasonable under the circumstances, the results of which form the basis for making judgments about the carrying value of assets and liabilities that are not readily apparent from other sources. Actual results may differ from these estimates under different assumptions or conditions. The critical accounting policies used in preparation of these condensed consolidated financial statements as of September 30, 2023 and for the three and nine months ended September 30, 2023 and 2022, are consistent with those discussed in Part II, Item 7. Management’s Discussion and Analysis of Financial Condition and Results of Operations “—Critical accounting policies and significant judgments and estimates” in our 2022 Annual Report. 
[bookmark: item_3_quantitative_qualitative_disclosu]Item 3. Quantitative and Qualitative Disclosures About Market Risk
We are exposed to market risks in the ordinary course of our business, primarily related to interest rate sensitivities and the volatility of our common stock price.
Interest rate risk
As of September 30, 2023, we had cash, cash equivalents, and restricted cash of $172.3 million, which consisted of bank deposits and money market funds, and also had marketable securities of $100.1 million. The primary objective of our investment activities is to preserve capital to fund our operations while earning a low-risk return. Because our marketable securities are primarily short-term in duration, we believe that our exposure to interest rate risk is not significant, and a hypothetical 10% change in market interest rates during any of the periods presented would not have had a significant impact on the total value of our portfolio. We had no debt outstanding as of September 30, 2023.
Market capitalization and common stock price sensitivity
We agreed to make a success payment to Cobalt based on our market capitalization payable in cash or stock, and success payments to Harvard based on increases in the per share fair market value of our common stock, payable in cash. 
As of September 30, 2023, the estimated aggregate fair value of the success payment liabilities was $12.4 million. For the three and nine months ended September 30, 2023, we recorded gains of $24.0 million and $8.6 million, respectively, related to the aggregate change in the estimated fair value of our success payment liabilities.
Changes in our market capitalization and the fair value of our common stock as of each balance sheet date may result in a relatively large change in the estimated valuation of the success payment liabilities and resulting expense or gain. For example, for the Cobalt Success Payment, keeping all other variables constant, a hypothetical 20% increase in our market capitalization as of September 30, 2023 from $0.8 billion to $0.9 billion would have decreased the gain recorded in the three months ended September 30, 2023 by $2.6 million to $19.4 million. A hypothetical 20% decrease in our market capitalization from $0.8 billion to $0.6 billion would have increased the gain recorded in the three months ended September 30, 2023 by $2.6 million to $24.6 million. For the Harvard Success Payments, keeping all other variables constant, a hypothetical 20% increase in our common stock price as of September 30, 2023 from $3.87 per share to $4.64 per share would have decreased the gain recorded in the three months ended September 30, 2023 by $0.6 million to $1.5 million. A hypothetical 20% decrease in the common stock price from $3.87 per share to $3.10 per share would have increased the gain recorded in three months ended September 30, 2023 by $0.5 million to $2.5 million. 
Foreign currency sensitivity
We are not currently exposed to significant market risk related to changes in foreign currency exchange rates; however, we do contract with vendors that are located outside of the United States and may be subject to fluctuations in foreign currency rates. We may enter into additional contracts with vendors located outside of the United States in the future, which may increase our foreign currency exchange risk.
Effects of Inflation
Inflation generally affects us by increasing our cost of labor and laboratory consumables. We believe that inflation has not had a material effect on our financial statements.
32

 
[bookmark: item_4_controls_procedures]Item 4. Controls and Procedures
Evaluation of Disclosure Controls and Procedures
As of September 30, 2023, management, including our Chief Executive Officer and Chief Financial Officer, have evaluated our disclosure controls and procedures as defined in Rules 13a-15(e) and 15d-15(e) of the Exchange Act. Our disclosure controls and procedures are designed to ensure that information required to be disclosed in the reports we file or submit under the Exchange Act is recorded, processed, summarized, and reported within the time periods specified in the SEC’s rules and forms, and that such information is accumulated and communicated to our management, including our Chief Executive Officer and Chief Financial Officer, to allow timely decisions regarding required disclosures.
Any controls and procedures, no matter how well designed and operated, can provide only reasonable assurance of achieving the desired control objective and management necessarily applies its judgment in evaluating the cost-benefit relationship of possible controls and procedures. Based on this evaluation, our Chief Executive Officer and Chief Financial Officer concluded that, as of September 30, 2023, the design and operation of our disclosure controls and procedures were effective at a reasonable assurance level.
Changes in Internal Control over Financial Reporting
There has been no change in our internal control over financial reporting during the quarter ended September 30, 2023 that has materially affected, or is reasonably likely to materially affect, our internal control over financial reporting.
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[bookmark: part_ii_or_information]PART II. OTHER INFORMATION
[bookmark: item_1_legal_proceedings]Item 1. Legal Proceedings
We are not currently a party to any material legal proceedings. From time to time, we may in the ordinary course of business face various claims brought by third parties, and we may make claims or take legal action to assert our rights, including intellectual property rights as well as claims relating to employment matters and the safety or efficacy of our products. Any of these claims could subject us to costly litigation, and, while we generally believe that we have adequate insurance to cover multiple types of liabilities, our insurance carriers may deny coverage, may be inadequately capitalized to pay on valid claims, or our policy limits may be inadequate to fully satisfy any damage awards or settlements. If this were to happen, the payment of any such awards could have a material adverse effect on our operations, cash flows, or financial position. Additionally, any such claims, whether successful or not, could damage our reputation and business.
[bookmark: item_1a_risk_factors]Item 1A. Risk Factors
[bookmark: toc124805_2]Investing in shares of our common stock involves a high degree of risk. You should carefully consider the following risks and uncertainties, together with all of the other information contained in this Quarterly Report, including our financial statements and related notes included elsewhere in this Quarterly Report, before making an investment decision. The risks described below are not the only ones we face. Moreover, we may have already experienced the circumstances described in one or more of the risk factors described below. Many of the following risks and uncertainties are, and will continue to be, exacerbated by any worsening of the global geo-political, business, and economic environment. The occurrence of any of the following risks, or of additional risks and uncertainties not presently known to us or that we currently believe to be immaterial, could materially and adversely affect our business, financial condition, reputation, or results of operations. In such a case, the trading price of shares of our common stock could decline, and you may lose all or part of your investment. 
Summary Risk Factors
The summary risk factors set forth below are the principal risks that we believe are material to our investors and a reader should carefully consider them. The following is a summary of the principal risks and uncertainties; however, there are additional risks and uncertainties described in this “Risk Factors” section. This summary does not address every aspect of our risk factors, all of the risks that we face, or other factors not presently known to us or that we currently believe are immaterial.
The following is a summary of the principal risks and uncertainties described in more detail in this Quarterly Report: 
•
Our ex vivo and in vivo cell engineering platforms are based on novel technologies that are unproven and may not result in approvable or marketable products. This uncertainty exposes us to unforeseen risks, makes it difficult for us to predict the time that will be required for the development and potential regulatory approval of our product candidates, and increases the risk that we may ultimately not be successful in our efforts to use and expand our technology platforms to build a pipeline of product candidates.
•
If we are unable to successfully identify, develop, and commercialize any product candidates, or experience significant delays in doing so, our business, financial condition, and results of operations will be materially adversely affected.
•
We may not realize the benefits of technologies that we have acquired or in-licensed, or will acquire or in-license in the future. We may also fail to enter into new strategic relationships or may not realize the benefits of any strategic relationships that we have entered into. The occurrence of any of the foregoing could materially affect our business, financial condition, commercialization prospects, and results of operations.
•
Our ability to develop our cell engineering platforms and product candidates and our future growth depend on retaining our key personnel and recruiting additional qualified personnel.
•
We may encounter difficulties in managing our growth if and as we expand our development and regulatory capabilities, which could disrupt our operations.
•
The use of human stem cells exposes us to a number of risks in the development of our human stem cell-derived products, including inability to obtain suitable donor material from eligible and qualified human donors, restrictions on the use of human stem cells, as well as ethical, legal, and social implications of research on the use of stem cells, any of which could prevent us from completing the development of or commercializing and gaining acceptance for our products derived from human stem cells.
•
Preclinical and clinical drug development is a lengthy and expensive process with uncertain timelines and uncertain outcomes. If preclinical studies or clinical trials of any of our product candidates are prolonged or delayed, we may be unable to obtain required regulatory approvals and commercialize such product candidates on a timely basis or at all.
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•
Clinical trials may fail to demonstrate that our product candidates, including any future product candidates, or technologies used in or used to develop such product candidates, have acceptable safety and efficacy profiles, which would prevent, delay, or limit the scope of regulatory approval and commercialization of such product candidates.
•
Our product candidates may cause serious adverse, undesirable, or unacceptable side effects or have other properties that may delay or prevent marketing approval. If a product candidate receives regulatory approval, and such side effects are identified following such approval, the commercial profile of any approved label may be limited, or we may be subject to other significant negative consequences following such approval.
•
The manufacture of our product candidates is complex. We or our contract development and manufacturing organizations (CDMOs) may encounter difficulties in production, which could delay or entirely halt our or their ability to supply our product candidates for clinical trials or, if approved, for commercial sale.
•
We are exposed to a number of risks related to the supply chain for the materials required to manufacture our product candidates.
•
We rely on, and expect to continue to rely on, third parties to perform certain activities, including research and preclinical studies, manufacture of our product candidates and materials used in the manufacturing of our product candidates, and the conduct of various aspects of our clinical trials. Any failure of such third parties to perform their obligations to us, including in accordance with our timelines or applicable regulatory requirements, could materially harm our business.
•
Our success depends on our ability to protect our intellectual property rights and proprietary technologies.
•
We depend on intellectual property licensed from third parties. If we breach our obligations under these agreements or if any of these agreements is terminated, we may be required to pay damages, lose our rights to such intellectual property and technology, or both, which would harm our business.
•
Our internal computer systems, or those used by third parties involved in our operations, such as research institution collaborators, clinical research organizations (CROs), CDMOs, and other service providers, contractors, or consultants, may fail or suffer security breaches.
•
The development and commercialization of biopharmaceutical products is subject to extensive regulation, and the regulatory approval processes of the United States Food and Drug Administration (FDA) and comparable foreign regulatory authorities are lengthy, time-consuming, and inherently unpredictable. If we are unable to obtain regulatory approval for our product candidates on a timely basis, or at all, our business will be substantially harmed.
•
We have incurred significant losses since our inception, and we expect to incur losses for the foreseeable future. We have no products approved for commercial sale and may never achieve or maintain profitability.
•
We will require additional funding to finance our operations. If we are unable to raise capital when needed, or on acceptable terms, we could be forced to delay, reduce, or eliminate our product development programs or commercialization efforts.
•
Our success payment and contingent consideration obligations in our license and acquisition agreements may result in dilution to our stockholders, drain our cash resources, or require us to incur debt to satisfy the payment obligations.
•
Our limited operating history may make it difficult to evaluate our prospects and likelihood of success.
•
We or the third parties upon whom we depend may be adversely affected by natural disasters, public health epidemics, such as the COVID-19 pandemic, telecommunications or electrical failures, geo-political actions, including war and terrorism, political and economic instability, and other events beyond our control, and our business continuity and disaster recovery plans may not adequately protect us from a serious disaster.
•
Market and economic conditions may negatively impact our business, financial condition, and share price.
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Risks Related to Our Business and Industry
Our ex vivo and in vivo cell engineering platforms are based on novel technologies that are unproven and may not result in approvable or marketable products. This uncertainty exposes us to unforeseen risks, makes it difficult for us to predict the time and cost that will be required for the development and potential regulatory approval of our product candidates, and increases the risk that we may ultimately not be successful in our efforts to use and expand our technology platforms to build a pipeline of product candidates. 
A key element of our strategy is to identify and develop a broad pipeline of product candidates using our ex vivo and in vivo cell engineering platforms and advance those product candidates through clinical development for the treatment of various different diseases. The scientific research that forms the basis of our efforts to develop product candidates with our platforms is still ongoing. We are not aware of any FDA-approved therapeutics that are cell products derived from pluripotent stem cells (PSCs) or that utilize our fusogen technology. Further, the scientific evidence that supports the feasibility of developing therapeutic treatments based on our platforms is both preliminary and limited. As a result, we are exposed to a number of unforeseen risks, and it is difficult to predict the types of challenges and risks that we may encounter during development of our product candidates. 
Preclinical and clinical testing of product candidates is inherently unpredictable and may lead to unexpected results, in particular when such product candidates are based on novel technologies. For example, we have not tested our cell engineering platforms on all pluripotent and differentiated cell types or in all microenvironments, and results from one cell type or microenvironment may not translate into other cell types or microenvironments. In addition, our current gene editing approaches rely on novel gene editing reagents that may have unanticipated or undesirable effects or prove to be less effective than we expect. Also, we are in the early stages of testing product candidates developed using our cell engineering platforms in humans, and most of our current data are limited to animal models and preclinical cell lines and assays, which may not accurately predict the safety and efficacy of our product candidates in humans. We may encounter significant challenges creating appropriate models and assays for evaluating the safety and purity of our product candidates and may not be able to provide sufficient data or other evidence, to the satisfaction of regulatory authorities, that certain unexpected results observed in preclinical and clinical testing of our product candidates are not indicative of the potential safety issues of such product candidates. In addition, we may use manufacturing reagents and materials across various programs and initiatives. Certain reagents and materials may be novel and have unknown or unanticipated effects, including with respect to a product candidate’s safety, efficacy, or manufacturability. Any unanticipated or adverse effects related or attributed to such reagents or materials could affect all the programs and initiatives in which they are used, and result in delays and harm our ability to timely and successfully progress our product candidates through preclinical and clinical development. 
We may develop program plans and timelines for certain product candidates based on our experience with such product candidates in different indications or with other product candidates that incorporate or were developed with the same technologies based on our expectation that such product candidates will perform and act similarly. However, our product candidates may reveal unexpected, important differences, including with respect to safety or otherwise, when developed in different indications or as compared to such other product candidates, including differences that may require changes to the manufacturing process or clinical development plan that require additional time and resources beyond what we initially anticipated. Any such occurrence could require us to adjust or alter our development plans, which could delay, harm, or prevent our ability to develop and commercialize such product candidates.
In addition, product candidates developed with our hypoimmune and fusogen technologies have potential safety risks, including those related to genotoxicity associated with the delivery of genome-modifying payloads. For example, DNA sequences that randomly integrate into a cell’s DNA may increase the risk for or cause certain cancers. Additionally, gene editing approaches may edit the genome at sites other than the intended DNA target or cause DNA rearrangements, each of which may have oncogenic or other adverse effects. PSC-derived cell products may have potential safety risks related to genomic and epigenomic variations that have occurred or may occur during the manufacturing process. We cannot always predict the types and potential impact of these genomic changes, including whether certain changes are or may eventually be harmful. Accordingly, it may be difficult for us to conduct the level of testing and assay development necessary to ensure that our PSC-derived cell product candidates have an acceptable safety profile when used in humans. These risks related to genetic variation are also relevant to our product candidates created from donor-derived cells. Additionally, our stem cell-based product candidates have potential safety risks that may result from cells that are undifferentiated or have not been completely differentiated to the desired phenotype and lead to oncogenic transformations or other adverse effects. As a result, it is possible that safety events or concerns could negatively affect the development of our product candidates, as described elsewhere in these Risk Factors. 
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Given the novelty of our technologies, we intend to work closely with the FDA and comparable foreign regulatory authorities to perform the requisite scientific analyses and evaluation of our methods to obtain regulatory approval for our product candidates. However, due to a lack of experience with similar therapeutics or delivery methods, the regulatory pathway with the FDA and comparable foreign regulatory authorities may be more complex, time-consuming, and unpredictable relative to more well-known therapeutics. For example, even if we obtain human data to support continued evaluation and approval of our product candidates, the FDA or comparable foreign regulatory authorities may lack experience in evaluating the safety and efficacy of therapeutics similar to our product candidates or may scrutinize such data more closely than data generated from more established types of biological products. In addition, given that there are no approved PSC- or donor-derived cell therapy products on the market, the FDA and comparable foreign regulatory authorities have not established consistent standards by which to evaluate the safety of such products, and any such standards that they do establish may subsequently change. Moreover, the FDA remains focused on potential safety issues associated with gene and cell therapy products, and as the number of new gene and cell therapy product candidates submitted for FDA review has increased in recent years, the number of clinical holds imposed by the FDA has also increased. For example, the FDA has placed clinical holds on certain product candidates pending further evaluation of genomic abnormalities detected in as few as a single patient following administration of such product candidates. We cannot be certain that the FDA or comparable foreign regulatory authorities will determine that the potential safety risks associated with our product candidates outweigh the potential therapeutic benefits, and that they will allow us to commence clinical trials of such product candidates in a timely manner, or at all, or to continue such clinical trials once they have commenced. If we become subject to a clinical hold with respect to any of our product candidates due to a potential safety issue, we cannot guarantee that we will be able to provide the applicable regulatory authority with sufficient data or other evidence regarding the safety profile of such product candidate such that we will be able to commence or resume clinical development of such product candidates in a timely manner or at all. Any such event could delay clinical development of such product candidate, including in other indications, or our other product candidates, increase our expected development costs, increase the length of the regulatory review process, and delay or prevent commercialization of our product candidates. In addition, the evaluation process for our product candidates will take time and resources and may require independent third-party analyses, and our product candidates may ultimately not be accepted or approved by the FDA or comparable foreign regulatory authorities. As such, even if we are successful in building our pipeline of product candidates from our ex vivo and in vivo cell engineering platforms, we cannot be certain that such efforts will lead to the development of approvable or marketable products, either alone or in combination with other therapies. 
If we are unable to successfully identify, develop, and commercialize any product candidates, or experience significant delays in doing so, our business, financial condition, and results of operations will be materially adversely affected. 
Our ability to generate revenue from sales of any of our product candidates, which we do not expect to occur for at least the next several years, if ever, will depend heavily on the timely and successful identification, development, regulatory approval, and eventual commercialization of any such product candidates, which may never occur. To date, we have not generated revenue from sales of any products, and we may never be able to develop, obtain regulatory approval for, or commercialize a marketable product. Before we generate any revenue from product sales of any of our current or potential future product candidates, we will need to manage preclinical, clinical, and manufacturing activities, including undertaking significant clinical development, obtain regulatory approval in multiple jurisdictions, establish manufacturing supply, including commercial manufacturing supply, and build a commercial organization, which will require substantial investment and significant marketing efforts. We may never receive regulatory approval for any of our product candidates, which would prevent us from marketing, promoting, or selling any of our product candidates and generating revenue. 
The successful development of our product candidates will depend on or be affected by numerous factors, including the following: 
•
our successful and timely completion of preclinical studies and clinical trials for which the FDA and any comparable foreign regulatory authorities agree with the design, endpoints, and implementation; 
•
the sufficiency of our financial and other resources to complete the necessary preclinical studies and clinical trials; 
•
the timely receipt of regulatory approvals or authorizations to conduct clinical trials; 
•
our ability to timely and successfully initiate, enroll patients in, and complete clinical trials; 
•
our ability to demonstrate to the satisfaction of the FDA or any comparable foreign regulatory authority that the applicable product candidate meets the FDA’s or such comparable foreign regulatory authority’s legal standards with respect to safety, purity, and potency, or efficacy, which may include, among other things, demonstrating that the benefits of the product candidate outweigh its known risks for the intended patient population, and that such product candidate can be manufactured in accordance with applicable legal requirements; 
•
the timely receipt of marketing approvals for our product candidates from applicable regulatory authorities, including the impact of any changes to the FDA’s Accelerated Approval Program; 
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•
our ability to address any potential interruptions or delays resulting from external factors, including those related to the current global geo-political, business, and economic environment, including due to the effects of the COVID-19 pandemic; 
•
the extent of any clinical or regulatory setbacks experienced by other companies developing similar products or within adjacent fields, including allogeneic cell-based therapies and the fields of gene editing and gene therapy, which could negatively impact the perceptions of the value and risk of our product candidates and technologies; 
•
the extent of any post-marketing approval commitments we may be required to make to applicable regulatory authorities, including the conduct of any post-marketing approval clinical studies, and our ability to comply with any such commitments; and 
•
our ability to establish, scale up, and scale out, either alone or with CDMOs, manufacturing capabilities for clinical supply of our product candidates for our clinical trials and, if any of our product candidates are approved, commercial supply (including licensure) of such product candidates. 
If we experience issues or delays with respect to any one or more of these factors, we could experience significant delays or be unable to successfully develop and commercialize our product candidates, which would materially adversely affect our business, financial condition, and results of operations. 
We may not realize the benefits of technologies that we have acquired or in-licensed, or will acquire or in-license in the future. 
A key component of our strategy is to acquire and in-license technologies to support our mission of using engineered cells as medicines. Our ex vivo and in vivo cell engineering technologies represent an aggregation of years of innovation and technology from multiple academic institutions and companies, including hypoimmune technology that we licensed from the President and Fellows of Harvard College (Harvard) and The Regents of the University of California (UCSF), our ex vivo cell engineering program focused on certain brain disorders that we acquired from Oscine Corp., our fusogen technology that we acquired from Cobalt Biomedicine, Inc. (Cobalt), and gene editing technology that we licensed from Beam Therapeutics Inc., among others. We continue to actively evaluate various acquisition and licensing opportunities on an ongoing basis. 
The level of success of these acquisition and in-licensing arrangements, including any that we may enter into in the future, will depend on the risks and uncertainties involved, including: 
•
unanticipated liabilities related to acquired companies; 
•
difficulty integrating acquired personnel, technologies, and operations into our existing business; 
•
difficulty retaining key employees, including of any acquired businesses; 
•
diversion of management time and focus from operating our business to management of acquisition and integration efforts; 
•
increases in our expenses and reductions in our cash available for operations and other uses; 
•
higher than expected acquisition or integration costs;
•
disruption in our relationships with collaborators, key suppliers, manufacturers, or customers as a result of an acquisition; 
•
incurrence of substantial debt or dilutive issuances of equity securities to pay transaction consideration or costs;
•
possible write-offs of assets, goodwill or impairment charges, or increased amortization expenses relating to acquired businesses; 
•
difficulty in and cost of combining the operations and personnel of any acquired business with our own; and 
•
challenges integrating acquired businesses into our business, including our existing operations and culture. 
For example, in November 2022, we underwent a portfolio prioritization and corporate restructuring designed to optimize development of our programs at or nearing clinical development, to continue investments in our core research platforms and innovation, and to maintain a strong balance sheet. As part of this restructuring, we halted further investment in our ex vivo cell engineering program focused on replacing damaged heart cells (the Cardiac Program), which we had been developing since we acquired Cytocardia, Inc., a privately held early-stage biotechnology company, in November 2019. As a result, we will not realize the full extent of the benefits from this program that we anticipated at the time of the acquisition.
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Additionally, in October 2023, we underwent a strategic repositioning pursuant to which we updated our portfolio to increase our focus on our ex vivo cell therapy product candidates and reduce our near-term investment in our fusogen platform. As part of this reduction, we shifted our focus on fusogen to research activities. We expect to encounter increased costs and difficulties if and when we expand preclinical development and initiate clinical development for product candidates derived from our fusogen platform, including those related to scaling up and driving forward clinical development and manufacturing activities. As a result, there is increased risk that the benefits we expected from the fusogen platform at the time of the Cobalt acquisition may be more expensive and difficult to obtain or may not occur at all.
In addition, foreign acquisitions are subject to additional risks, including those related to integration of operations across different cultures and languages, currency risks, potentially adverse tax consequences of overseas operations, and the particular economic, political, and regulatory risks associated with specific countries. The occurrence of any of these risks or uncertainties may preclude us from realizing the anticipated benefit of any acquisition, and our financial condition may be harmed.
Additionally, we may not be successful in our efforts to acquire or obtain rights to certain technologies or products that are necessary for the success of our product candidates or technologies on acceptable terms or at all, including because we may be unable to successfully or timely negotiate the terms of an agreement with the third-party owner of such technology or products or because such third party may have determined to deprioritize such technology or products. If we are not able to acquire or obtain rights to certain technologies or products on which certain of our product candidates or technologies may depend, it may be necessary for us to delay, reduce, or curtail the development of such product candidates or technologies, or incur additional costs in order to continue development without such rights.
We may fail to enter into new strategic relationships or may not realize the benefits of any strategic relationships that we have entered into, either of which could materially adversely affect our business, financial condition, commercialization prospects, and results of operations. 
Our product development programs and the potential commercialization of our product candidates will require substantial additional cash to fund expenses. In addition, our ex vivo and in vivo cell engineering platforms are attractive technologies for potential collaborations due to their breadth of application. Therefore, for certain of our product candidates, including product candidates that we may develop in the future, we may decide to form or seek strategic alliances, collaborations, or similar arrangements with pharmaceutical or biotechnology companies that we believe will complement or augment our development and potential commercialization efforts with respect to such product candidates, including in territories outside the United States or for certain indications. We may also pursue joint ventures or investments in complementary businesses that align with our strategy. To the extent we enter into strategic relationships involving companies located outside the United States, we are subject to similar risks to those described elsewhere in these Risk Factors with respect to foreign acquisitions.
We face significant competition in seeking appropriate collaborators. Collaborations are complex and time-consuming to negotiate and document. We may not be successful in our efforts to establish a collaboration or other alternative arrangements for our product candidates on acceptable terms or at all, including because our product candidates may be deemed to be at too early of a stage of development for collaborative effort or third parties may not view our product candidates as having the requisite potential to demonstrate success in clinical trials and ultimately obtain regulatory approval. Additionally, there have been a significant number of recent business combinations among large pharmaceutical companies that have reduced the number of potential future collaborators and changed the strategies of the resulting combined companies. In addition, under the terms of certain license agreements applicable to our product candidates, we may be restricted from entering into collaboration or similar agreements relating to those product candidates on certain terms or at all. If and when we collaborate with a third party for development and commercialization of a product candidate, we expect that we may have to relinquish some or all of the control over the future success of that product candidate to the third party. Our ability to reach a definitive agreement for a collaboration will depend, among other things, upon our assessment of the collaborator’s resources and expertise, the terms and conditions of the proposed collaboration, and the proposed collaborator’s evaluation of our technologies, product candidates, and market opportunities. The collaborator may also consider alternative product candidates or technologies for similar indications that may be available for collaboration and could determine that such other collaboration is more attractive than a collaboration with us for our product candidate. Similar risks exist with respect to any joint ventures we may pursue, as well as risks and uncertainties related to the costs, time, and other resources required to manage and gain the benefit of any such joint venture, and any potential liabilities we may incur in connection with a joint venture.
In instances where we enter into collaborations, we could be subject to the following risks, each of which may materially harm our business, commercialization prospects, and financial condition: 
•
collaborators may have significant discretion in determining the efforts and resources that they will apply to a collaboration and may not commit sufficient efforts, funding, and other resources to the development or marketing programs for collaboration product candidates or may misapply those efforts, funding, or resources; 
•
collaborators may experience financial difficulties, including those that could negatively impact their ability to perform their obligations pursuant to the collaboration agreement, such as funding and development obligations; 
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•
collaborators may not pursue development and commercialization of collaboration product candidates or may elect not to continue or renew development or commercialization programs based on clinical trial results or changes in their strategic focus; 
•
collaborators may decide or may be required by regulatory authorities to delay clinical trials, stop a clinical trial or abandon a product candidate, repeat or conduct new clinical trials, or require a new formulation of a product candidate for clinical testing; 
•
we may be required to relinquish important rights to our product candidates, such as marketing, distribution, and intellectual property rights; 
•
we may be required to agree to exclusivity, non-competition, or other terms that restrict our ability to research, develop, or commercialize certain existing or potential future product candidates, including our ability to develop our product candidates in certain indications or geographic regions or combine our product candidates with certain third-party products; 
•
collaborators may not properly maintain or defend our intellectual property rights or may use our proprietary information in a way that gives rise to actual or threatened litigation that could jeopardize or invalidate our intellectual property rights or proprietary information or expose us to potential liability; 
•
collaborators may infringe the intellectual property rights of third parties, which may expose us to litigation and potential liability; 
•
collaborators may acquire outside of the collaboration or develop, independently or in collaboration with third parties, including our competitors, products that compete directly or indirectly with our product candidates and may decide to advance such product candidates instead of ours; 
•
collaborators may own or co-own intellectual property rights covering the product candidates that result from our collaboration, and in such cases, we may not have the exclusive right to commercialize such product candidates; 
•
we and our collaborators may disagree regarding the development plan for a collaboration product candidate, including, for example, with respect to target indications, inclusion or exclusion criteria for a clinical trial, or the decision to seek approval as front-line therapy versus second-, third-, or fourth-line therapy; 
•
disputes may arise with our collaborators that could result in the delay or termination of the research, development, or commercialization of the applicable product candidates or costly litigation or arbitration that diverts management attention and resources; 
•
business combinations or significant changes in a collaborator’s business strategy may adversely affect our or the collaborator’s willingness to complete our or such collaborator’s obligations under the collaboration; 
•
collaborations may be terminated, which may require us to obtain additional capital to pursue further development or commercialization of the applicable product candidates; or
•
we may not achieve the revenue, specific net income, or other anticipated benefits that justify our having entered into, or otherwise led us to enter into, the collaboration. 
If our strategic collaborations do not result in the successful development and commercialization of product candidates, or if one of our collaborators terminates its agreement with us, we may not receive any future research funding or milestone or royalty payments under the collaboration. Moreover, our initial estimates of the potential revenue we are eligible to receive under our strategic collaborations may include potential payments related to therapeutic programs for which our collaborators may discontinue development. If we are unable to enter into strategic collaborations, or if any of the other events described in this Risk Factor occur after we enter into a collaboration, we may have to curtail the development of a particular product candidate, reduce or delay the development program for such product candidate or one or more of our other product candidates, delay its potential commercialization or reduce the scope of our sales or marketing activities, or increase our expenditures and undertake development or commercialization activities at our own expense. If we elect to increase our expenditures to fund development or commercialization activities on our own, we may need to obtain additional capital, which may not be available to us on acceptable terms or at all. If we do not have sufficient funds, we will not be able to bring our product candidates to market and generate product revenue. 
40

 
Our ability to develop our cell engineering platforms and product candidates and our future growth depend on retaining our key personnel and recruiting additional qualified personnel. 
Our success depends upon the continued contributions of our key management, scientific, and technical personnel, many of whom have been instrumental for us and have substantial experience with our cell engineering platforms and their underlying technologies and related product candidates. Given the specialized nature of our ex vivo and in vivo cell engineering technologies and the fact that we are operating in novel and emerging fields, there is an inherent scarcity of personnel with the requisite experience to fill the roles across our organization. As we continue developing our product candidates and building our pipeline, we will require personnel with medical, scientific, or technical qualifications and expertise specific to each program. The loss of key management and senior scientists or other personnel could delay our research and development activities. In addition, the loss of key executives could disrupt our operations and our ability to conduct our business. Despite our efforts to retain valuable employees, all of our employees are at-will employees, and members of our management, scientific, and development teams may terminate their employment with us at any time, with or without notice. Moreover, regulations or legislation impacting our workforce, such as the proposed rule published by the Federal Trade Commission (FTC) that would, if issued, generally prohibit employers from imposing non-compete obligations on their employees and require employers to rescind existing non-compete obligations, may lead to increased uncertainty in hiring and competition for talent, and harm our ability to protect our company, including our intellectual property, after termination of employment. If our retention efforts are unsuccessful now or in the future, it may be difficult for us to implement our business strategy, which could have a material adverse effect on our business.
Further, certain of our key employees, including Drs. Terry Fry and Steve Goldman, retain partial employment at academic institutions. We may in the future have other employees that have similar employment arrangements. These arrangements expose us to the risk that these individuals may return to their academic positions full time, devote less of their attention to us than is optimal, or potentially expose us to claims of intellectual property ownership or co-ownership by their respective academic institutions.
The competition for qualified personnel in the biotechnology and pharmaceutical industries is intense, and our future success depends upon our ability to attract, retain, and motivate highly skilled employees, including executives, scientists, engineers, clinical operations and manufacturing personnel, and sales professionals. We expect that we may continue to face competition for personnel from other companies, universities, public and private research institutions, and other organizations. We have from time to time experienced, and we expect to continue to experience, difficulty in hiring and retaining qualified employees on acceptable terms, or at all. Many of the companies with which we compete for experienced personnel may have greater resources than we do and may be able to provide prospective job candidates or our existing employees with more attractive roles, salaries, or benefits than we can provide. If we hire employees from competitors or other companies, their former employers may attempt to assert that these employees or we have breached legal obligations, including non-solicitation or non-compete obligations, which may result in a diversion of our time and resources and, potentially, damages. In addition, job candidates and existing employees often consider the value of the stock awards they receive in connection with their employment. If the perceived benefits of our stock awards decline or are otherwise viewed unfavorably compared to those of companies with which we compete for talent, or if we or our prospects are otherwise viewed unfavorably, this could negatively impact our ability to recruit, motivate, and retain highly skilled employees.
As part of our November 2022 and October 2023 restructurings, we reduced our then-current headcount by approximately 15% and 29%, respectively. Reductions in our workforce may result in reduced employee morale and negative publicity, which may damage our reputation and make it more difficult for us to retain and motivate our current personnel as well as attract new personnel. These workforce reductions have also caused us to lose institutional knowledge, capabilities, and subject matter expertise and could negatively affect our efforts to obtain and maintain our intellectual property rights in the event we are unable to identify inventions made or identify or recreate the necessary scientific records or data. Any of the foregoing could significantly harm our business and future growth prospects. 
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Though many of our personnel have significant experience with respect to manufacturing biopharmaceutical products, we, as a company, do not have experience in developing or maintaining a manufacturing facility. We cannot guarantee that we will be able to maintain a compliant facility and manufacture our product candidates as intended, given the complexity of manufacturing novel therapeutics. If we fail to successfully operate our facility and manufacture a sufficient and compliant supply of our product candidates, our clinical trials and the commercial viability of our product candidates could be adversely affected. 
The manufacture of biopharmaceutical products is complex and requires significant expertise, including the development of advanced manufacturing techniques and process controls. Manufacturers of gene and cell therapy products often encounter difficulties in production, particularly in scaling up, scaling out, validating initial production, ensuring the absence of contamination, and ensuring process robustness after initial production. These include difficulties with production costs and yields, quality control, including stability of the product, quality assurance testing, operator error, and shortages of qualified personnel, as well as compliance with strictly enforced federal, state, and foreign regulations. As a result of the complexities involved in biopharmaceutical manufacturing, the cost to manufacture biologics is generally higher than traditional small molecule chemical compounds and the manufacturing process is less reliable and more difficult to reproduce, and this is particularly true with respect to our product candidates. The application of new regulatory guidelines or parameters, such as those related to control strategy testing, may also adversely affect our ability to manufacture our product candidates in a compliant and cost-effective manner or at all. 
We continue to invest in building world class capabilities in key areas of manufacturing sciences and operations, including development of our cell engineering platforms, product characterization, and process analytics. Our investments also include scaled research solutions, scaled infrastructure, and novel technologies to improve efficiency, characterization, and scalability of manufacturing, including establishing our internal manufacturing capabilities. However, we have limited experience in managing the manufacturing processes necessary for making cell and gene therapies. We cannot be sure that the manufacturing processes that we use, or the technologies that we incorporate into these processes, will result in viable or scalable yields of ex vivo and in vivo cell engineering product candidates that will have acceptable safety, purity, and potency, or efficacy, profiles and meet market demand. 
A key part of our strategy is operating our own manufacturing capabilities, including our own manufacturing facilities. In July 2021, we entered into a long-term lease to establish and operate our own current good manufacturing practices (cGMP) manufacturing facility in Fremont, California (the Fremont facility). In June 2022, we decided to move the site of our planned manufacturing facility from Fremont, California. Accordingly, we entered into a long-term lease to establish and develop our cGMP manufacturing facility in Bothell, Washington (the Bothell facility) and terminated the lease for the Fremont facility in August 2023. We expect that it will take at least several years before we are able to begin manufacturing our product candidates at the Bothell facility, if we are able to do so at all. In addition, in January 2022, we entered into an agreement with the University of Rochester, pursuant to which we have obtained access to manufacturing capabilities within University of Rochester Medical Center’s (URMC) cell-based manufacturing facility (the URMC site) to support manufacturing of product candidates across our portfolio for early-stage clinical trials. 
Designing and building out the Bothell facility and the URMC site are time-consuming and require significant resources, including a reallocation of certain of our existing financial, human, and other resources, including the time and attention of our senior management. In addition, given the volatility in the costs of building materials, as well as the impact of rising rates of inflation, building out our manufacturing capabilities may be more expensive than we expect. We do not have experience as a company in developing internal manufacturing capabilities, and we may experience unexpected costs or delays or be unsuccessful in developing our internal manufacturing capabilities in time to support registration-enabling clinical trials of our product candidates or at all. In order to build out the Bothell facility and the URMC site, we will need to continue to engage third-party service providers and obtain equipment and third-party technology necessary to manufacture our product candidates. However, we may not be able to negotiate agreements with third parties or access necessary technologies on commercially reasonable terms or at all. Moreover, there is no guarantee that the industrial space that we are leasing to develop the Bothell facility will not change ownership over the term of the lease or be subject to additional zoning or other restrictions, and that, in such an event, we will be able to continue to build or operate the facility without restriction or further delay or cost. 
In addition, operating the Bothell facility and the URMC site will require us to continue to hire and retain experienced scientific, quality control, quality assurance, and manufacturing personnel. As described elsewhere in these Risk Factors, this may be difficult given the intense competition for qualified personnel in the biotechnology and pharmaceutical industries. In addition, though we plan to design and build out our manufacturing capacities at the URMC site, we do not control URMC’s cell-based manufacturing facility, nor do we have control over how URMC manages and operates this facility. If URMC does not maintain its cell-based manufacturing facility in accordance with our requirements, we may not be able to manufacture our product candidates in a timely manner or at all, which may delay our ability to commence clinical trials for, obtain regulatory approval for, and commercialize our product candidates. 
42

 
We currently rely, and expect we will continue to rely, on CDMOs to manufacture our product candidates for preclinical studies and clinical trials. Moreover, given our decision to move the site of our planned manufacturing facility from the Fremont facility to the Bothell facility, it may take us longer to establish and operationalize our Bothell facility than we originally anticipated, which may delay our ability to begin manufacturing certain of our product candidates internally and extend the period of time during which we must solely rely on CDMOs for the manufacture of such product candidates. For example, we may rely on our CDMOs for the potential registration and commercial launch of our first product candidate under our current clinical development timelines, and if there are any delays in our ability to establish and operationalize the Bothell facility, we may be required to rely more heavily on our CDMOs for the potential registrations and commercial launches of additional product candidates as well. 
Once we have completed the build-out of the Bothell facility and the URMC site, we may be required to transition manufacturing processes and know-how for certain of our product candidates from our CDMOs to the Bothell facility and the URMC site. To date, we and our CDMOs have limited experience in the technology transfer of manufacturing processes. Transferring manufacturing processes and know-how is complex and involves review and incorporation of both documented and undocumented processes that may have evolved over time. In addition, transferring production to the Bothell facility and the URMC site may require utilization of new or different processes to meet our facility requirements. Additional studies may also need to be conducted to support the transfer of certain manufacturing processes and process improvements. We will not know with certainty whether all relevant know-how and data have been adequately incorporated into the manufacturing process being conducted at our facilities until the completion of studies and evaluations intended to demonstrate the comparability of material previously produced by our CDMOs with that generated by our facilities. Similar risks and considerations apply to the initial technology transfer from us to our CDMOs for manufacturing of pre-clinical and clinical supply, as well as between CDMOs in the event we are required to switch to a new CDMO. 
Operating the Bothell facility and the URMC site will require us to comply with complex regulations. Moreover, the Bothell facility, and any future commercial manufacturing facilities we may operate, will require FDA or comparable foreign regulatory authority approval, which we may not obtain in time to support registration-enabling clinical trials for our product candidates, if at all. Even if approved, we would be subject to ongoing periodic unannounced inspections by the FDA, the Drug Enforcement Administration, corresponding state agencies, and comparable foreign regulatory authorities to ensure strict compliance with cGMP, current good tissue practices (cGTPs), and other government regulations. We may be unable to manufacture our product candidates if we fail to meet regulatory requirements and may be unable to scale up or scale out our manufacturing to meet market demand. Any failure or delay in the development of our manufacturing capabilities, including at the Bothell facility and the URMC site, could adversely impact the development and potential commercialization of our product candidates.
We may encounter difficulties in managing our growth if and as we expand our development and regulatory capabilities, which could disrupt our operations. 
We experienced rapid growth following our inception in July 2018. However, as described elsewhere in these Risk Factors, we undertook workforce reductions as part of our November 2022 and October 2023 restructurings. These workforce reductions may yield unintended consequences and costs, including difficulty retaining and motivating remaining employees, difficulty attracting and hiring qualified employees, and increased reliance on third parties if needed to support our internal capabilities.
Despite our workforce reductions, if we have success in our initial clinical trials, we expect continued growth in the scope of our operations, particularly if and as we advance our product candidates into and through IND-enabling studies and clinical trials and continue to establish and develop our regulatory, quality, and clinical operations and supply chain logistics and manufacturing. To manage our growth, we have implemented and improved, and plan to continue to implement and improve, our managerial, operational, and financial systems, and continue to recruit and train additional qualified personnel. However, due to our limited financial resources and the complexity of managing a company with such growth, we may not be able to effectively manage the expansion of our operations or recruit and train sufficient additional qualified personnel to achieve our business objectives within our desired timelines. The continued expansion of our operations will be costly and may divert our management and business development resources. For example, members of management will have significant added responsibilities in connection with effecting and managing our growth, including identifying, recruiting, integrating, maintaining, and motivating current and future employees, effectively managing our internal development efforts, including the clinical and regulatory (e.g., FDA) review process, while complying with our contractual obligations to third parties, and maintaining and improving our operational, financial, and management controls, reporting systems, and procedures. In addition, as we grow, we may be required to rely more heavily on third-party service providers, which exposes us to risks to which we would not be subject if we performed all work internally, as described elsewhere in these Risk Factors. Our inability to successfully manage our growth could delay the execution of our business plans or disrupt our operations. 
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We may expend our limited resources to pursue a particular product candidate or indication and fail to capitalize on product candidates or indications that may be more profitable or for which there is a greater likelihood of success. 
Because we have limited financial and managerial resources, we focus on research programs, therapeutic platforms, and product candidates that we identify for specific indications. Additionally, we have contractual commitments under certain of our agreements to use commercially reasonable efforts to develop certain programs and, thus, do not have unilateral discretion to vary from such efforts. In addition, we have contractual commitments to conduct certain development plans, and thus may not have discretion to modify such development plans, including clinical trial designs, without agreement from our partners. As a result, we may forego or delay pursuit of opportunities with other therapeutic platforms or product candidates or for other indications that later prove to have greater commercial potential. Our resource allocation decisions may cause us to fail to capitalize on viable commercial products or profitable market opportunities. Additionally, we may be required to invest our resources in a limited number of more advanced programs with higher probabilities of success in the shorter term and, consequently, to reduce our investment in promising earlier stage programs. Such decisions would require us to reduce the breadth and diversity of our product portfolio, which could potentially limit the long-term growth of our pipeline and subject us to greater risk that the failure of any such programs would harm our prospects. Our spending on current and future research and development programs, therapeutic platforms, and product candidates for specific indications may not yield any commercially viable products. For example, as described elsewhere in these Risk Factors, our prior investments in the Cardiac Program may not result in any commercial products or future sales revenue. If we do not accurately evaluate the commercial potential or target market for a particular product candidate, we may relinquish valuable rights to that product candidate through collaboration, licensing, or other royalty arrangements in cases in which it would have been more advantageous for us to retain sole development and commercialization rights. 
The use of human stem cells exposes us to a number of risks in the development of our human stem cell-derived products, including inability to obtain suitable donor material from eligible and qualified human donors, restrictions on the use of human stem cells, as well as the ethical, legal, and social implications of research on the use of stem cells, any of which could prevent us from completing the development of or commercializing and gaining acceptance for our products derived from human stem cells. 
We use human stem cells in our research and development, including induced PSCs (iPSCs) and embryonic stem cells (ESCs), and one or more of our ex vivo cell engineering product candidates may be derived from human stem cells. The use of such cells in our research, or as starting cell lines in the manufacture of one or more of our product candidates, exposes us to numerous risks. These risks include difficulties in securing viable, appropriate, and sufficient stem cells as starting material, recruiting patients for our clinical trials, as well as managing a multitude of global legal and regulatory restrictions on the sourcing and use of these cells. For example, to the extent regulatory requirements differ across jurisdictions, we may face increased difficulty finding cells that meet all applicable jurisdictional requirements, or may be required to develop our product candidates using multiple different types of cells, which could increase the complexity and cost of development. In addition, certain cells may be subject to restrictions regarding the patient populations in which the resulting products can be used, which could limit the applicability and value of our product candidates. Further, in some states, use of embryonic tissue as a source of stem cells is prohibited and many research institutions have adopted policies regarding the ethical use of human embryonic tissue. If these regulations, policies, or restrictions have the effect of limiting the scope of research or other activities we can conduct using stem cells, our ability to develop our ex vivo cell engineering product candidates may be significantly impaired, which could have a material adverse effect on our business. 
Additionally, the use of stem cells generally, and ESCs, in particular, has social, legal, and ethical implications. Certain political and religious groups continue to voice opposition to the use of human stem cells in drug research, development, and manufacturing. Adverse publicity due to ethical and social controversies surrounding the use of stem cells could lead to negative public opinion, difficulties enrolling patients in our clinical trials, increased regulation, and stricter policies regarding the use of such cells, which could harm our business and may limit market acceptance of any of our product candidates that may receive regulatory approval. In addition, clinical experience with stem cells, including iPSCs and ESCs, is limited. We are not aware of any products utilizing iPSCs or ESCs as a starting material that have received marketing approval from the FDA or a comparable foreign regulatory authority. Therefore, patients in our clinical trials may experience unexpected side effects, and we may experience unexpected regulatory delays prior to or, if approval were to be granted, after regulatory approval. 
Furthermore, manufacturing and development of our ex vivo stem cell-derived and allogeneic T cell-derived product candidates will require that we obtain suitable donor material from eligible and qualified human donors. If we are unable to obtain sufficient quantities of suitable donor material, or if we are unable to obtain such material in a timely manner, we may experience delays in manufacturing our ex vivo product candidates, which would harm our ability to conduct clinical trials for or to commercialize these product candidates. Moreover, if the consent, authorization, or process for the donation and use of those materials is not obtained or conducted in accordance with applicable legal, ethical, and regulatory requirements, we could face delays in the clinical testing and approval of these product candidates, or, potentially, we could face claims by such human donors or regulatory authorities, which could expose us to damages and reputational harm. 
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Negative public opinion and increased regulatory scrutiny of research and therapies involving gene editing or other ex vivo or in vivo cell engineering technologies may damage public perception of our product candidates or adversely affect our ability to conduct our business or obtain regulatory approvals for our product candidates.
Certain aspects of our cell engineering platforms rely on the ability to modify the genome, including by editing genes. Public perception may be influenced by claims that genome modification is unsafe, and products using or incorporating genome modification may not gain the acceptance of the public or the medical community. Negative perceptions of genome modification, including gene editing, may result in fewer physicians being willing to enroll patients into clinical trials of our product candidates or prescribing our treatments, or may reduce the willingness of patients to participate in clinical trials of our product candidates or use our treatments. In addition, given the novel nature of ex vivo and in vivo cell engineering technologies, governments may impose import, export, or other restrictions in order to retain control or limit the use of such technologies. Further, in order to further understand the risks of novel genome modification technologies, regulatory authorities may require us to provide additional data prior to allowing clinical testing or commercialization of product candidates that use such technologies, which may cause us to incur additional costs and delay our development plans for certain of our product candidates. Increased scrutiny, negative public opinion, more restrictive government regulations, or enhanced governmental requirements, either in the United States or internationally, would have a negative effect on our business or financial condition and may delay or impair the development and commercialization of our product candidates or demand for such product candidates.
A pandemic, epidemic, or infectious disease outbreak in the United States or worldwide, such as the COVID-19 pandemic, could materially and adversely affect our preclinical studies and development, our manufacturing capabilities, any clinical trials we may commence, and our business, financial condition, and results of operations. 
As a result of the COVID-19 pandemic and related “shelter in place” orders and other public health guidance measures, we have experienced and may in the future experience disruptions that could materially and adversely impact our preclinical and clinical studies and development and our business, financial condition, and results of operations. We may experience similar or other disruptions if another pandemic, epidemic, or infectious disease outbreak in the United States or worldwide occurs. In response to the spread of COVID-19, beginning in early 2020, we limited operations in our executive offices, with our administrative employees primarily working outside of our offices, and took other precautionary measures, including the periodic testing of our on-site employees and limiting employee travel. Following the initial onset of the COVID-19 pandemic, consistent with the lifting of certain government orders and guidance, our staff began working in the offices more frequently, but many of our administrative employees continue to work outside of our offices on at least a part-time basis. We continue to monitor the effects of COVID-19 variants and subvariants, along with other infectious disease outbreaks, to assess the safety considerations associated with our employees working onsite and engaging in work-related travel. 
With the return of employees to our offices and work-related travel, we face an increased productivity risk arising from the potential that they will be exposed to COVID-19 or other infectious diseases while onsite or traveling and will need to take time away from work to recover from any resulting illness. 
Potential disruptions to our preclinical development efforts resulting from the COVID-19 pandemic or another pandemic, epidemic, or infectious disease outbreak may include the following: 
•
delays or disruptions in preclinical experiments and Investigational New Drug application (IND)-enabling studies, including due to unforeseen circumstances at our CROs and vendors; 
•
limitations on employee or other resources that would otherwise be focused on the conduct of our preclinical activities, including because of illness of employees or their families; and 
•
delays in necessary interactions with regulatory authorities, ethics committees, and other important agencies and contractors, including due to limitations in employee resources.
In addition, we have experienced, and we and our service providers or vendors may continue to experience, delays in the procurement of, or an inability to procure, certain laboratory supplies required for the conduct of our research and preclinical activities, such as cell culture plasticware and single use containers, as a result of factors related to the COVID-19 pandemic. The impact of the COVID-19 pandemic may also adversely affect our manufacturing capabilities. For example, we may experience delays or otherwise experience difficulties in building out and operationalizing the Bothell facility or the URMC site and obtaining key materials, consumables, and equipment necessary to manufacture our product candidates.
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In addition, we may experience delays or disruptions of clinical trial-related activities as a result of the COVID-19 pandemic or another pandemic, epidemic, or infectious disease outbreak, including as a result of the following: 
•
interruption of key clinical trial activities, such as clinical trial site data monitoring, efficacy, safety, and translational data collection, processing, and analyses, and clinical trial subject visits, due to limitations on travel imposed or recommended by federal, state, or local governments, employers, and others, which may impact the collection and integrity of the resulting clinical trial data and study endpoints; 
•
delays or difficulties in initiating or expanding clinical trials, including delays or difficulties in clinical site initiation and recruiting clinical site investigators and staff, and enrolling and retaining patients in our clinical trials; 
•
increased rates of patient withdrawal from our clinical trials following enrollment as a result of contracting COVID-19 or another disease, developing other health conditions, or being forced to quarantine; 
•
interruption of, or delays in receiving, supplies of our product candidates from our CDMOs or other necessary clinical trial materials from other third parties due to staffing shortages, production slowdowns, or stoppages and disruptions in delivery systems with respect to materials and reagents; 
•
diversion of healthcare resources away from the conduct of our clinical trials toward efforts to support any pandemic, epidemic, or infectious disease response, such as the COVID-19 pandemic, including the diversion of resources, including staff, at hospitals serving as our clinical trial sites and supporting our clinical trials; 
•
interruption or delays in the operations of the FDA and comparable foreign regulatory authorities, including delays in receiving approval to initiate our planned clinical trials; 
•
changes in regulations implemented in response to any pandemic, epidemic, or other outbreak that may require us to change the ways in which our clinical trials are conducted, which may result in unexpected costs, or to discontinue the clinical trials altogether; 
•
limitations on employee resources that would otherwise be focused on the conduct of our clinical trial-related activities, including because of illness of employees or their families or the desire of employees to avoid contact with large groups of people; and
•
additional delays, difficulties, or interruptions as a result of current or future shutdowns or other restrictions imposed in countries where we or our service providers operate. 
The impact of the COVID-19 pandemic continues to evolve, and the extent to which it and any other pandemic, epidemic, or other outbreak may affect our preclinical studies, clinical trials, business, financial condition, and results of operations will depend on future developments, which continue to be highly uncertain and unpredictable and present material uncertainty and risk to our business.
Risks Related to the Development and Clinical Testing of Our Product Candidates 
We must successfully progress our product candidates through extensive preclinical studies and clinical trials in order to obtain regulatory approval to market and sell such product candidates. Even if we obtain positive results in preclinical studies of a product candidate, these results may not be predictive of the results of future preclinical studies or clinical trials. 
Before an IND or comparable foreign submission can be submitted to the FDA or comparable foreign regulatory authority and be cleared or otherwise become effective, which is a prerequisite for conducting clinical trials on human subjects, a product candidate must successfully progress through extensive preclinical studies, which include preclinical laboratory testing, animal studies, and formulation studies conducted in accordance with good laboratory practices. In addition, to obtain the requisite regulatory approvals to ultimately market and sell any of our product candidates, we or any future collaborator for such product candidate must satisfy the FDA’s or a comparable foreign regulatory authority’s legal standards with respect to safety, purity, and potency, or efficacy, which may include, among other things, demonstrating through adequate and well-controlled clinical trials that the benefits of the product candidate outweigh its known risks for the intended patient population.
Preclinical and clinical testing is inherently unpredictable. We may obtain positive data from early research involving our product candidates but subsequently encounter unexpected or unexplained results in preclinical or clinical studies that may cause such product candidates to be unsuitable for further development. We may also need to perform additional research and preclinical or clinical studies for various reasons, including to determine the cause of any unexpected results, including whether such results were caused by our product candidates or other factors, which could delay our development timelines or prevent us from continuing further development at all.
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Even if we obtain positive results from preclinical or clinical studies of our product candidates, success in preclinical or clinical studies does not ensure that later preclinical studies or clinical trials will be successful. A number of biotechnology and pharmaceutical companies have suffered significant setbacks in clinical trials, even after positive results in earlier preclinical or clinical studies, such as adverse findings observed while clinical trials were underway or safety or efficacy observations during clinical trials, including previously unreported adverse events, and we cannot be certain that we will not face similar setbacks. The design of a clinical trial can determine whether its results have the potential to support approval of a product, and flaws in a clinical trial’s design may not become apparent until the clinical trial is well advanced. In addition, the results of our preclinical animal studies, including our non-human primate (NHP) studies, may not be predictive of the results of subsequent clinical trials involving human subjects. Product candidates may fail to show the desired pharmacological properties or safety and efficacy traits in clinical trials despite having successfully progressed through preclinical studies or earlier clinical trials. 
If we fail to obtain positive results in preclinical studies or clinical trials of any product candidate, the development timeline and regulatory approval and commercialization prospects for that product candidate, and, correspondingly, our business and financial prospects, would be negatively impacted. 
Preclinical and clinical drug development is a lengthy and expensive process with uncertain timelines and uncertain outcomes. If preclinical studies or clinical trials of any of our product candidates are prolonged or delayed, we may be unable to obtain required regulatory approvals and commercialize such product candidates on a timely basis or at all. 
Preclinical studies and clinical trials are expensive, complex, can take many years to complete, and their outcomes are inherently uncertain and their data subject to varying interpretations and analyses. Failure can occur at any time during preclinical or clinical development. Product candidates in later-stage clinical trials may fail to produce the same results as observed in earlier trials or fail to show the desired safety and efficacy characteristics despite having progressed through preclinical studies and earlier clinical trials. Our future clinical trials may not be successful. 
Applicable laws and regulations require us to test our product candidates in animals before initiating clinical trials involving humans. We may experience delays in or difficulty completing studies of our product candidates in animals for various reasons. For example, due to global supply chain issues caused by global geo-political, economic, and other factors beyond our control, as described elsewhere in these Risk Factors, we have experienced and may continue to experience difficulty and increased costs in accessing animal models, specifically certain NHP models, which could delay completion of our preclinical studies involving such models or harm our ability to conduct or complete such studies at all, and could limit the potential patient population for our product candidates. 
In addition, animal testing has been the subject of controversy and adverse publicity. Animal rights groups and others have attempted to stop animal testing by pressing for legislation and regulation and by disrupting such testing through protests and other means. To the extent these attempts are successful, our research and development activities may be interrupted or delayed, become more expensive, or both. 
We are required to submit an IND or comparable foreign submission to the FDA or comparable foreign regulatory authorities with respect to each product candidate prior to commencing a clinical trial for such product candidate in the applicable jurisdiction. Although we expect our pipeline to yield additional INDs and plan to submit INDs for each of our product candidates, we may not be able to submit future INDs in accordance with our expected timelines for various reasons, including due to:
•
manufacturing challenges or delays, including due to challenges associated with scaling up our manufacturing processes and developing and validating assays or otherwise meeting applicable regulatory requirements;
•
delays in our IND-enabling preclinical studies; or 
•
feedback from the FDA that requires us to conduct additional testing or change the design of a planned clinical trial prior to submitting such IND. 
Moreover, we cannot guarantee that submission of an IND or comparable foreign submission for a product candidate will result in the FDA or comparable foreign regulatory authorities allowing clinical trials of that product candidate to commence in accordance with our timelines or expectations or at all, or that, once begun, issues will not arise that require suspension or termination of such clinical trials. For example, the FDA or a comparable foreign regulatory authority may accept an IND or comparable foreign submission for a product candidate but place clinical trials of such product candidate on hold pending the results of additional testing or the development of additional assays, or may otherwise refuse or terminate the applicable submission. Further, because legal and regulatory requirements for conducting clinical trials vary across jurisdictions, our receipt of authorization to conduct clinical trials in one jurisdiction does not guarantee such authorization will be granted in other jurisdictions. 
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In addition, such legal and regulatory requirements may change over time, including in a manner that could cause us to incur delays or additional expense in order to comply. For example, the regulatory landscape related to clinical trials in the European Union (EU) recently changed and continues to evolve. The EU Clinical Trials Regulation (CTR), which was adopted in April 2014 and repealed the EU Clinical Trials Directive, became applicable on January 31, 2022. Unlike the EU Clinical Trials Directive, which required a separate clinical trial application (CTA) to be submitted to both the competent national health authority and an independent ethics committee in each EU member state in which the clinical trial will be conducted, the CTR provides for a centralized process. The CTR allows sponsors for multi-center trials to make a single submission to both the competent authority and an ethics committee in each member state, leading to a single decision per member state. The CTA assessment procedure has been harmonized as well, including a joint assessment by all member states concerned, and a separate assessment by each member state with respect to specific requirements related to its own territory, including ethics rules. The decision of each EU member state is communicated to the sponsor via the centralized EU portal. Once the CTA is approved, clinical studies may proceed. The CTR foresees a three-year transition period. Compliance with the CTR requirements by us and our service providers, such as CROs, may impact our development plans. For example, because the CTR requires coordination of application review and processing across multiple member states, our ability to commence clinical trials in accordance with our timelines could be delayed. Further, as discussed elsewhere in these Risk Factors, the United Kingdom (UK) recently withdrew from the EU, and it is currently unclear to what extent the UK government will seek to align its laws and regulations with those of the EU, including the CTR, which does not apply in the UK. Local requirements in the UK and the EU may diverge in the future, which could impact any UK clinical and development activities we may conduct. In addition, clinical trial submissions in the UK must be separate from those submitted to EU member states, adding further complexity, cost, and potential risk to any clinical and development activity in the UK. Significant political and economic uncertainty remains about how much the relationship between the UK and EU will differ as a result of the UK’s withdrawal from the EU.
If we are unable to satisfy applicable legal or regulatory requirements for an IND or comparable foreign submission, or experience delays in doing so, clinical development of our product candidates may be delayed or we may be unable to execute clinical trials of the applicable product candidate in the relevant jurisdiction. For example, we may decide not to submit an IND or comparable foreign submission in certain jurisdictions due to applicable legal or regulatory requirements in such jurisdiction, including based on future changes to such requirements. Additionally, even if regulatory authorities agree with the design and implementation of the clinical trials set forth in an IND or a comparable foreign submission, we cannot guarantee that such regulatory authorities will not change their requirements in the future, which could require us to make costly changes to and delay the conduct of our clinical trials or require suspension or termination of such trials entirely. In addition, because the manufacturing of our product candidates, including our ex vivo CAR T cell product candidates, is in its early stages and continues to evolve, we expect that manufacturing-related matters such as chemistry, manufacturing, and controls, including product specifications, will be a focus of regulatory review of our INDs or comparable foreign submissions, which may delay our ability to proceed with the relevant clinical trials. These considerations also apply to new clinical trials we may submit as amendments to existing INDs or comparable foreign submissions. 
We do not know whether our current or future clinical trials will begin on time, need to be redesigned, enroll patients on time, or be completed on schedule, if at all. Clinical trials may be delayed, suspended, or terminated, or may not be able to be conducted at all, for a variety of reasons, including the following: 
•
delays in or failure to obtain regulatory authorization to commence a trial; 
•
delays in or failure to obtain institutional review board (IRB) or ethics committee (EC) approval for each clinical trial site; 
•
delays in or failure to reach agreement with prospective CROs and clinical trial sites on acceptable terms, or at all, which agreements can be subject to extensive negotiation and may vary significantly among different CROs and trial sites; 
•
difficulty in recruiting clinical trial investigators or clinical trial sites of appropriate competencies and experience or in recruiting such investigators or sites due to pre-existing commitments and resource allocation to other clinical trials, including those of our competitors; 
•
lack of sufficient availability of suitable donor material from eligible and qualified donors for the manufacture of product candidates from our ex vivo cell engineering platform; 
•
delays in establishing the appropriate dosage levels in clinical trials; 
•
delays in or inability to recruit and enroll suitable patients to participate in a trial, including as a result of study inclusion and exclusion criteria, patients’ prior lines of therapy and treatment, competition with other sponsors’ clinical trials, and the availability of other approved therapies; 
•
difficulty in certain countries in identifying the sub-populations that are the target group for a particular trial, which may delay enrollment and reduce the power of a clinical trial to detect statistically significant results; 
•
lower than anticipated retention rates of patients in clinical trials; 
•
failure of patients to complete a trial or return for post-treatment follow-up; 
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•
clinical sites deviating from trial protocol or dropping out of a trial; 
•
delays caused by the addition of new investigators or clinical trial sites or replacement of existing investigators or sites; 
•
safety, efficacy, or other concerns arising out of investigator-sponsored clinical trials (ISTs) involving our product candidates or technologies;
•
safety or tolerability concerns relating to the product candidate being tested that could cause us or governmental authorities, as applicable, to suspend or terminate a clinical trial or program or impose a clinical hold, including if participants are being exposed to unacceptable health or safety risks or experiencing undesirable side effects or there are other unfavorable characteristics of the product candidate, or if there is evidence that our or third-party product candidates, or third-party products, are associated with undesirable side effects or risks and regulators deem our product candidate to have the potential for comparable side effects or risks due to compositional, biologic, mechanistic, sourcing, or other similarities; 
•
the failure of third-party contractors to comply with regulatory requirements or meet their contractual obligations in a timely manner or at all; 
•
changes in regulatory requirements, policies, and guidelines; 
•
delays in or inability to manufacture sufficient quantities of a product candidate for use in clinical trials; 
•
the quality or stability of a product candidate falling below acceptable standards, or failure to manufacture product candidates in accordance with cGMP and other applicable laws, regulations, and guidelines; 
•
changes in the treatment landscape for our target indications that may make it more difficult to initiate or recruit patients for our clinical trials in certain jurisdictions or may make our product candidates no longer relevant; 
•
claims that the product candidate being tested infringes third-party intellectual property rights, including any resulting injunctions that may prevent further use of such product candidates and interfere with the progress of the trial; and 
•
business interruptions resulting from geo-political actions, including war and terrorism, natural disasters including earthquakes, typhoons, floods, and fires, or disease, including the COVID-19 pandemic. 
Clinical trials must be conducted in accordance with the FDA’s and comparable foreign regulatory authorities’ legal requirements, regulations, and guidelines and are subject to oversight by these governmental authorities and IRBs or ECs of the medical institutions where the clinical trials are conducted. We could encounter delays if a clinical trial is suspended or terminated by us, by the IRBs or ECs of the institutions at which such trial is being conducted, by the Data Review Committee or Data Safety Monitoring Board for such trial, or by the FDA or comparable foreign regulatory authorities. Such authorities may impose such a suspension or termination, including following an inspection of clinical trial operations or a clinical trial site, for various reasons, including failure to conduct the clinical trial in accordance with regulatory requirements or our clinical protocols, unforeseen safety issues or adverse side effects, failure to demonstrate a benefit from use of the product candidate being tested, or changes in governmental regulations or administrative actions. 
In addition, the complexity of certain product candidates, the clinical trial design, and the indications for which such product candidates are being developed could negatively affect our ability to successfully execute and complete clinical trials of such product candidates in accordance with our timelines. For example, clinical trials involving certain indications, such as autoimmune diseases, may require the involvement and alignment of medical professionals across various specialties. Additionally, we may evaluate certain of our product candidates in multiple indications, including in oncology and B-cell-mediated autoimmune diseases, and across a broad range of diseases in a single clinical trial. Because these diseases can vary significantly, doing so may introduce additional complexities and challenges with executing our clinical trials, any of which could increase the time and expense required to commence and complete the applicable trial. Further, to the extent we develop our product candidates for multiple indications, the occurrence of any potential safety issues or significant side effects with respect to a particular indication or study could negatively affect the development of such product candidate in all indications. We and third parties involved in our clinical trials may not have sufficient resources to adequately address such complexities in accordance with our timelines or at all. If we experience delays in completing, or are required to terminate, any clinical trial of our product candidates, the commercial prospects of the relevant product candidates will be harmed, and our ability to generate product revenues from these product candidates will be delayed. In addition, any delays in completing our clinical trials will increase our costs, delay our ability to obtain regulatory approval for the relevant product candidate, and jeopardize our ability to commence product sales and generate revenues. Significant clinical trial delays could also allow our competitors to bring products to market before we do or shorten any periods during which we have the exclusive right to commercialize our product candidates, which may impair our ability to commercialize our product candidates and harm our business and results of operations. 
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Furthermore, as described elsewhere in these Risk Factors, we rely and will continue to rely on third parties that are responsible for executing or supporting our clinical trials, such as CROs and clinical trial sites, including principal investigators, and to the extent they fail to timely and properly perform their obligations, we may experience program delays, incur additional costs, or both, which may harm our business. In addition, we may experience delays and incur additional costs with respect to clinical trials that we conduct in countries outside the United States, including as a result of increased shipment and distribution costs, compliance with additional regulatory requirements, and the engagement of non-United States-based CROs, and may also be exposed to risks associated with clinical investigators who are unknown to the FDA, and different standards of diagnosis, screening, and medical care.
We will depend on timely and successful enrollment and retention of patients in our clinical trials for our product candidates. If we experience delays or difficulties enrolling or retaining patients in our clinical trials, our research and development efforts and business, financial condition, and results of operations could be materially adversely affected. 
Successful and timely initiation and completion of clinical trials will require that we timely enroll and retain a sufficient number of patients. Any clinical trials we conduct may be subject to delays for a variety of reasons, including as a result of patient enrollment taking longer than anticipated, patient withdrawal, or the occurrence of adverse events. These types of developments could cause us to delay the trial or halt further development of the relevant product candidate. 
Our clinical trials will compete with other clinical trials that are in the same therapeutic areas as our product candidates. In addition, because the number of qualified clinical investigators and clinical trial sites is limited, we expect to conduct at least some of our clinical trials at the same sites as those used by our competitors. Competition with our competitors’ clinical trials may reduce the number and types of patients available to participate in our trials, as some patients who might have opted to enroll in our trials may instead opt to enroll in a trial being conducted by one of our competitors. Moreover, enrolling patients in clinical trials for diseases for which there is an approved standard of care is challenging, as patients will first receive the applicable standard of care, and many patients who respond positively to the standard of care do not enroll in clinical trials. As a result, the number of eligible patients who have the potential to benefit from our product candidates could be limited, which could extend development timelines or increase costs for our programs. In addition, although patients who fail to respond positively to the standard of care treatment may be eligible for clinical trials of our product candidates, treatment with prior regimens may render our product candidates less effective in clinical trials. 
Patient enrollment in clinical trials depends on many factors, including: 
•
the size and nature of the patient population; 
•
the severity of the disease under investigation; 
•
eligibility and exclusion criteria for the trial; 
•
the number and location of clinical trial sites;
•
the proximity of patients to clinical sites; 
•
the design of the clinical protocol; 
•
the ability to obtain and maintain patient consents; 
•
competition with other sponsors or clinical trials for clinical trial sites or patients;
•
the perceived risks and benefits of the product candidate under evaluation; 
•
the ability to recruit and availability of clinical trial investigators and sites with the appropriate competencies and experience; 
•
the risk that enrolled patients will drop out of the trial before administration of the product candidate or trial completion; 
•
the availability of competing clinical trials; 
•
the availability of patients resulting from the impact of the COVID-19 pandemic or any other pandemic, epidemic, or disease outbreak; 
•
the availability of, and clinicians’ and patients’ satisfaction with, existing and new drugs approved for the indication the clinical trial is investigating; and 
•
clinicians’ and patients’ perceptions as to the potential advantages of the product candidate being studied in relation to other available therapies, including any new therapies that may be approved for the indications the clinical trial is investigating or the approved label expansion of an existing therapy into the indication the clinical trial is investigating. 
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These factors may make it difficult for us to enroll enough patients to complete our clinical trials in a timely and cost-effective manner. If we are unable to timely recruit and enroll patients for our clinical trials, enroll a sufficient number of patients to complete our clinical trials as planned, or retain patients in our clinical trials, we may be required to change our trial design, recruit and enroll a different population of patients than we anticipated, or recruit and enroll patients in geographies that are more challenging. We may not be fully prepared to address such challenges, and even if we are able to address such challenges, the results of our clinical trials may be negatively impacted. Delays in the completion of any clinical trial we may conduct will increase our costs, slow down the development and approval process, and delay or potentially jeopardize our ability to commence product sales and generate revenue for the relevant product candidate. In addition, some of the factors that may cause, or lead to, a delay in the commencement or completion of clinical trials may also ultimately lead to the denial of regulatory approval of our product candidates.
Clinical trials may fail to demonstrate that our product candidates, including any future product candidates, or technologies used in or used to develop such product candidates, meet the FDA’s or a comparable foreign regulatory authority’s requirements with respect to safety, purity, and potency, or efficacy, which would prevent, delay, or limit the scope of regulatory approval and commercialization of such product candidates.
To obtain the requisite regulatory approvals to market and sell any of our product candidates and any other future product candidates, we or our potential future collaborators must demonstrate with substantial evidence from adequate and well-controlled clinical trials of the product candidate, and to the satisfaction of the FDA or comparable foreign regulatory authorities, that such product candidate meets the FDA’s or such comparable foreign regulatory authorities’ legal standards with respect to safety, purity, and potency, or efficacy, which may include, among other things, demonstrating through adequate and well-controlled clinical trials that the benefits of the product candidate outweigh its known risks for the intended patient population. Clinical testing is expensive and can take many years to complete, and its outcome is inherently uncertain. Failure can occur at any time during the clinical development process. Most product candidates that begin clinical trials are never approved by regulatory authorities for commercialization. We may be unable to establish clinical endpoints that applicable regulatory authorities would consider clinically meaningful. 
Clinical trials of our product candidates or product candidates developed using our technologies (including those conducted by third parties, such as in the case of ISTs) may not demonstrate that such product candidates or technologies have efficacy and safety profiles necessary to support regulatory approval. Safety or efficacy results for a particular clinical trial, or between different clinical trials of the same product candidate, can vary significantly due to numerous factors, including differences in the size and type of the patient populations, variety of patients and disease types within a trial, changes in and adherence to the clinical trial protocols and trial procedures, and the rate of dropout among clinical trial participants. If the results of clinical trials are inconclusive with respect to the efficacy of our product candidates or those developed using our technologies, if we do not meet the clinical endpoints with statistical and clinically meaningful significance, or if there are safety concerns associated with our product candidates or technologies, we may experience delays in obtaining marketing approval, or we may not obtain approval at all. Additionally, any safety concerns observed in any clinical trial of one of our product candidates, or those developed using our technologies, in our targeted indications could limit the prospects for regulatory approval of such product candidate in those and other indications or the prospects of other product candidates we may develop that are perceived to have the potential for similar safety concerns. 
Additionally, some of our trials may be open-label trials in which the patient and/or investigator know whether the patient is receiving the investigational product candidate. Data generated from open-label clinical trials may exaggerate any therapeutic effect, as patients and/or investigators are aware when a patient has received the experimental treatment, which may cause investigators to interpret the information of the treated group more favorably. Therefore, positive results observed in open-label trials may not be replicated in later controlled trials. 
Even if we or our collaborators (or other third parties, in the case of ISTs) successfully complete any future clinical trials, clinical data are often susceptible to varying interpretations and analyses. We cannot guarantee that the FDA or comparable foreign regulatory authorities will interpret the results as we do, and more trials could be required before we submit our product candidates for approval. Even if positive results are observed in clinical trials, we cannot guarantee that the FDA or comparable foreign regulatory authorities will view our product candidates as having efficacy. Further, the FDA or comparable foreign regulatory authorities may not agree with our manufacturing strategy or may not find comparability between our clinical trial product candidates and proposed commercial product candidates, which may result in regulatory delays or a need to perform additional clinical studies. Moreover, clinical trial results that may be acceptable to support approval of a certain scope in one jurisdiction may be deemed inadequate to support regulatory approval, or may only be deemed sufficient to support a narrower scope of approval, in other jurisdictions. If the FDA or comparable foreign regulatory authorities determine that the results of clinical trials of our product candidates are not adequate to support approval of a marketing application, we may experience delays in obtaining, or fail to obtain, approval of our product candidates, or we may be required to expend significant additional resources, which may not be available to us, to conduct additional trials in support of potential approval of our product candidates. Even if regulatory approval is obtained for a product candidate, the terms of such approval may limit the scope and use of the specific product candidate, which may also limit its commercial potential.
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Our product candidates may cause serious adverse, undesirable, or unacceptable side effects or have other properties that may delay or prevent marketing approval. If a product candidate receives regulatory approval, and such side effects are identified following such approval, the commercial profile of any approved label may be limited, or we may be subject to other significant negative consequences following such approval. 
Our product candidates may cause serious adverse, undesirable, or unacceptable side effects, which could cause us or regulatory authorities to interrupt, delay, or halt our future clinical trials and could result in a more restrictive label or the delay or denial of regulatory approval by the FDA or comparable foreign authorities. We do not currently, and in the future may not, have sufficient clinical data or other information to enable us to fully anticipate the side effects of our product candidates. Accordingly, we may observe unexpected side effects or higher levels of expected side effects in clinical trials of our product candidates, including adverse events known to occur in the same classes of therapeutics, such as infusion reaction, cytokine release syndrome, graft-versus-host disease, neurotoxicities, and certain cancers. 
Results of our clinical trials could reveal a high and unacceptable severity and prevalence of these or other side effects associated with our product candidates. In such an event, clinical trials of such product candidates could be suspended or terminated, and the FDA or comparable foreign regulatory authorities could order us to cease further development of or deny approval of such product candidates for any or all targeted indications. In addition, the FDA or comparable foreign regulatory authorities may more closely scrutinize any side effects or safety concerns associated with our product candidates in the context of the potential benefits observed in diseases that are not immediately life-threatening, such as certain autoimmune diseases, which could harm our ability to develop or obtain regulatory approval for applicable product candidate in such diseases. Moreover, the occurrence of such side effects could negatively affect our ability to recruit and enroll patients in our clinical trials or the ability of enrolled patients to complete the clinical trials, or result in product liability claims. For example, patients with diseases that are not immediately life-threatening, including certain autoimmune diseases, and their physicians may be less likely to enroll or recommend enrollment in clinical trials of our product candidates if there is a risk of certain side effects or safety concerns and may be more likely to cease their participation in such clinical trials if they experience certain side effects. Any of these occurrences could significantly harm our business, financial condition, and prospects. 
Further, clinical trials by their nature involve only a sample of the potential patient population. Because our clinical trials will involve only a limited number of patients and limited duration of exposure to our product candidates, rare and severe side effects of our product candidates may not be apparent during early clinical trials and may only be uncovered once a significantly larger number of patients have been exposed to the product candidate, including during later-stage clinical trials or following commercialization, or when longer-term data is available. As such, even if applicable regulatory authorities initially determine that our product candidates have an acceptable safety profile for their intended use in humans, they may later prove to cause serious side effects in patients that we were unable to observe or predict during their clinical development. 
In the event that any of our product candidates receives regulatory approval and we or others later determine that such product causes undesirable or unacceptable side effects, a number of potentially significant negative consequences could result, including: 
•
regulatory authorities may withdraw or limit approvals of such product and require us to take such product off the market; 
•
regulatory authorities may require the addition of labeling statements, specific warnings, or a contraindication or field alerts to physicians and pharmacies, or issue other communications containing warnings or other safety information about the product; 
•
regulatory authorities may require a medication guide outlining the risks of such side effects for distribution to patients or that we implement a risk evaluation and mitigation strategy (REMS) plan to ensure that the benefits of the product outweigh its risks; 
•
we may be required to change the therapeutic dose or the way the product is administered, conduct additional clinical trials, or change the labeling of the product; 
•
we may be subject to limitations on how we may promote or manufacture the product; 
•
sales of the product may decrease significantly; 
•
we may be subject to litigation or product liability claims; and 
•
our reputation may suffer. 
Any of these events could prevent us or our potential future partners from achieving or maintaining market acceptance of the affected product or could substantially increase commercialization costs and expenses, which in turn could delay or prevent us from generating significant revenue from the sale of any products. 
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Interim, topline, or preliminary data from our preclinical studies or clinical trials that we may announce or publish from time to time may change as more data become available or as we make changes to our manufacturing processes. These data are subject to audit and verification procedures that could result in material changes in the final data. 
From time to time, we may publicly disclose interim, topline, or preliminary data from our preclinical studies or clinical trials, which are based on a preliminary analysis of then-available data, and the final results and related findings and conclusions are subject to change following a more comprehensive review of the study or trial data. We also make assumptions, estimations, calculations, and conclusions as part of our analyses of data, and we may not have received or had the opportunity to fully and carefully evaluate all data at the time of our initial disclosure of data. Further, modifications or improvements to our manufacturing processes for a product candidate may result in changes to its characteristics or behavior that could cause the product candidate to perform differently and affect the results of our preclinical studies or planned or ongoing clinical trials of such product candidate, and potentially require us to conduct additional preclinical studies or clinical trials. As a result, the topline results that we report may differ from future results of the same studies, or different conclusions or considerations may qualify such results once additional data have been received and fully evaluated. Topline data also remain subject to audit and verification procedures that may result in the final data being materially different from the preliminary data we previously disclosed. As a result, topline data should be viewed with caution until the final data are available. Similarly, preliminary or interim data from clinical trials are subject to the risk that one or more of the clinical outcomes may materially change as patient enrollment continues and more patient data become available. Adverse differences between preliminary or interim data and final data could significantly harm our business prospects. Additionally, disclosure of preliminary or interim data by us or our competitors, with respect to clinical trials of their product candidates, could result in volatility in the price of our common stock. 
Further, others, including regulatory authorities, investors, or analysts, may not accept or agree with our assumptions, estimates, calculations, conclusions, or analyses, or may interpret or weigh the importance of data, including any decisions we may make based on that data, particularly limited or preliminary data, differently than we do, which could impact the value of the particular program, the approvability or commercialization of the particular product candidate, and our company in general. If the interim, topline, or preliminary data that we report differ from actual results, or if others, including regulatory authorities, investors, or analysts, disagree with the conclusions reached, our ability to obtain approval for and commercialize our product candidates, as well as our business, operating results, prospects, and financial condition, could be harmed. 
Our product candidates or technologies may be involved in investigator-sponsored clinical trials, and we will have limited or no control over the conduct of such trials.
ISTs involving our product candidates or technologies pose or are subject to similar risks to those set forth elsewhere in these Risk Factors relating to clinical trials that we conduct ourselves. Although ISTs may provide us with clinical data that can inform the development strategy for our product candidates, we will be unable to control the design and administration of such ISTs or the submission, clearance or approval, or maintenance of any IND or comparable foreign submission required to conduct such ISTs. In addition, we would not control the timing of data collection and reporting with respect to any such ISTs, and may not control the manufacturing of the product candidate or technology to be tested in any such ISTs. A delay in the timely completion of or reporting of data from any potential IST, including as a result of manufacturing complications or delays, which could occur for various reasons such as the need to obtain additional licenses, difficulty recruiting, enrolling, or retaining patients, or other potential issues that are described in these Risk Factors, could have a material adverse effect on our ability to further develop our product candidates or to advance our product candidates through subsequent clinical trials. Negative results from an IST could have a material adverse effect on our business and prospects and the perception of our product candidates and technologies. Additionally, there is a possibility that ISTs may be conducted under less rigorous clinical standards than those used in company-sponsored clinical trials. Accordingly, the FDA and comparable foreign regulatory authorities may more closely scrutinize the resulting data and may not view these data as providing adequate support for future clinical trials, whether sponsored by us or third parties. In addition, any potential IST could demonstrate marginal efficacy or reveal clinically relevant safety concerns that could delay the further clinical development or regulatory approval of our product candidates. Further, data from a potential IST may fail to demonstrate efficacy for various reasons, including those unrelated to our product candidates or technologies, which may negatively impact the perception of such product candidates and technologies, despite their potential for future success. To the extent that the results of any ISTs raise safety or other concerns regarding our product candidates or technologies, regulatory authorities may question the results of such ISTs or other clinical trials involving the relevant product candidate or technology. Safety concerns arising from any potential ISTs may cause the FDA or comparable foreign regulatory authorities to impose partial or full clinical holds on our product candidates, including product candidates that were developed using the same technology or manufactured using the same reagents and materials as those product candidates that are the subject of such ISTs, which could delay or prevent us from advancing our product candidates into further clinical development and require us to discontinue our development of such product candidates. The occurrence of any of the foregoing would severely harm our business and prospects. 
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The manufacture of our product candidates is complex. We or our CDMOs may encounter difficulties in production, which could delay or entirely halt our or their ability to supply our product candidates for clinical trials or, if approved, for commercial sale. 
Our product candidates are considered to be biologics, and the process of manufacturing biologics is complex and requires significant expertise and capital investment, including with respect to the development of advanced manufacturing techniques and process controls. As described elsewhere in these Risk Factors, we have entered a long-term lease to establish a manufacturing facility in Bothell, Washington and have entered into an agreement with URMC pursuant to which we have obtained access to manufacturing capabilities within URMC’s cell-based manufacturing facility. We expect that it will take at least several years before we are able to begin manufacturing our product candidates at the Bothell facility, if at all. We currently rely, and expect to continue to rely, on CDMOs for the manufacture of certain of our product candidates for preclinical and clinical studies. We also anticipate that we will continue to rely on CDMOs for at least some portions of our supply chain following commercialization of any product candidates for which we may receive regulatory approval. Moreover, as described elsewhere in these Risk Factors, given our decision to move our planned manufacturing from the Fremont facility to the Bothell facility, it may take us longer to establish and operationalize our internal manufacturing facility than we originally anticipated. As described elsewhere in these Risk Factors, we expect that we will also be required to transition certain manufacturing processes and know-how, including to our CDMOs and to the Bothell facility and the URMC site, over time, which is a complex process with which we have limited experience. If we experience any delays or issues with the foregoing, our ability to begin manufacturing certain of our product candidates internally could be delayed, and we may need to rely to a greater extent on CDMOs for the manufacture of such product candidates for longer than we currently anticipate. 
To date, we and our CDMOs have limited experience in manufacturing of cGMP batches of our product candidates. Our CDMOs and, once we begin to operate the Bothell facility and the URMC site, we, must comply with cGMPs and other complex regulations and guidelines applicable to the manufacturing of biologics for use in clinical trials and, if approved, commercial sale, and any inability or failure to comply with such regulations and guidelines could delay our clinical trials or prevent us from being able to commence clinical testing at all. To date, we have not scaled the manufacturing processes with respect to our product candidates for later-stage clinical trials and commercialization and we and our CDMOs may not have sufficient capacity, resources, or capabilities to scale such manufacturing processes in accordance with our desired timelines or at all. Further, certain of our product candidates may have characteristics that present increased manufacturing complexity and necessitate longer manufacturing timelines. If we are unable to successfully scale the manufacturing process for these product candidates, including in compliance with cGMP quality requirements, or adapt such manufacturing process to meet late-stage development or commercial quality requirements, we may not be able to manufacture sufficient quantities of compliant product candidates, or manufacture them in a timely manner, which would harm our ability to clinically develop and commercialize such product candidates. In addition, the manufacturing of our product candidates, including large-scale manufacturing, may require the development of novel processes for upstream and downstream activities, including analytical technologies, which could cause delays in the scaling of manufacturing, as well as greater costs that could negatively impact the financial viability of our product candidates. We cannot be sure that the manufacturing processes employed by our CDMOs or the technologies that our CDMOs incorporate into our manufacturing processes will result in viable or scalable yields of ex vivo and in vivo cell engineering product candidates that will have acceptable safety, purity, potency, or efficacy profiles and, if approved, meet market demand. 
Our biologic product candidates are susceptible to product loss or reduced manufacturing success rates at various points during the manufacturing process, including due to contamination, equipment damage or failure, including during shipment or storage, failure of equipment to operate as expected, improper installation or operation of equipment, vendor or operator error, damage to, variability of, or improper use of raw materials or consumables necessary for the manufacturing process, inconsistency in yields, variability in product characteristics, and difficulties in scaling the production process. Any of these issues, and even minor deviations from normal manufacturing processes, could result in reduced production yields, product defects, and other supply disruptions and delays. If microbial, viral, or other contaminations are discovered in our product candidates or in the facilities in which our product candidates are manufactured, including the Bothell facility, the URMC site, or any future manufacturing facilities, or those of our CDMOs, such supply may have to be discarded, our products may be withdrawn from clinical trials and, if approved, the market, and such facilities may need to be closed for an extended period of time to investigate and remedy the contamination. Moreover, if the FDA or comparable foreign regulatory authorities determine that we or our CDMOs, or our or our CDMOs’ facilities, are not in compliance with applicable laws and regulations, including cGMPs, the FDA or comparable foreign regulatory authority may not approve a biologics license application (BLA) or comparable foreign marketing authorization until the deficiencies are corrected or we replace the manufacturer in our applications with a compliant manufacturer, and we may ultimately be unable to manufacture our product candidates. The occurrence of any of these issues could delay our ability to commence or timely complete clinical development, obtain regulatory approval of, and commercialize our product candidates.
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We also may make changes to our manufacturing processes at various points during development, and even after commercialization, for various reasons, such as to control costs, achieve scale, decrease processing time, or increase manufacturing success rate. Such changes carry the risk that they will not achieve their intended objectives, and any of these changes could result in changes to a product candidate’s characteristics or behavior or cause our product candidates to perform differently and affect the results of any of our then-ongoing or future preclinical studies or clinical trials, or the performance of the product, once commercialized. In certain circumstances, if we make changes to our manufacturing process for a product candidate, regulatory authorities may require us to perform comparability studies and collect additional preclinical or clinical data prior to undertaking additional clinical trials or obtaining marketing approval for or commercializing the product candidate produced with such modified process. For instance, if we make changes to our manufacturing process for a product candidate during the course of preclinical or clinical development, regulatory authorities may require us to demonstrate the comparability of the product used in preclinical studies, earlier clinical phases, or earlier portions of a trial to the product used in later clinical trials or clinical phases or later portions of a trial, as applicable. If at any point we switch to a different CDMO or supplier of reagents or materials used in the manufacturing process for a product candidate, including, for example, in order to ensure sufficient supply for later-stage clinical trials and potential commercialization, we may also be required to perform comparability studies in order to demonstrate comparability of the applicable product candidate, reagent, or material from the prior CDMO or supplier to that from the new CDMO or supplier, and otherwise demonstrate that the relevant product candidate, reagents, or materials meet the applicable specifications. We may be unable to successfully generate comparability data, and even if we are able to generate and provide such data, regulatory authorities may disagree with the design of our comparability studies or otherwise determine that the data are insufficient to support a determination of comparability. Similarly, we may be unable to demonstrate that the relevant materials meet the applicable specifications. In such an event, we may be required to make further changes to our process or undertake additional preclinical or clinical testing, which could result in manufacturing delays and affect our ability to timely dose patients in our clinical trials, which could delay further development or commercialization of such product candidate, or we may be unable to continue development of the applicable product candidate at all. 
Any adverse developments affecting manufacturing operations for any of our product candidates, including those for which we may obtain regulatory approval, may result in shipment delays, inventory shortages, lot failures, product withdrawals or recalls, or other supply interruptions that could negatively impact the conduct of our clinical trials or our ability to successfully commercialize any product candidates for which we may obtain regulatory approval. We may also have to take inventory write-offs and incur other charges and expenses for products that fail to meet specifications as a result of defects or storage over an extended period of time, undertake costly remediation efforts, or seek more costly manufacturing alternatives. Any such issues would harm our ability to timely and successfully complete clinical trials and obtain regulatory approval of our product candidates, which could have a significant negative impact on our business, operations, and prospects. 
We are exposed to a number of risks related to the supply chain for the materials required to manufacture our product candidates. 
The manufacturing of our product candidates is highly complex and requires sourcing of specialty materials. Many of the risks associated with the complex manufacturing of our final product candidates are applicable to the manufacture and supply of the raw materials required to make such product candidates. In particular, these raw materials are subject to inconsistency in yields, variability in characteristics, contamination, difficulties in scaling the production process, and defects. Similar minor deviations in the manufacturing process for these raw materials could result in supply disruption and reduced production yields for our final product candidates. In addition, we rely on third parties for the supply of these materials, which exposes us to risks associated with dependence on third parties, as described elsewhere in these Risk Factors. Further, we use certain reagents and materials across various programs and initiatives, and any difficulties we experience with such reagents or materials, including with respect to sourcing, quality, or other factors, could have a more significant impact on our portfolio and business than if we used different reagents and materials for each of our programs and initiatives.
We must obtain suitable donor material from eligible and qualified donors for the manufacture of product candidates from our ex vivo cell engineering platform. We may not be able to obtain sufficient quantities of suitable donor material in a timely manner or at all, including if we are unable to find donors who meet the eligibility criteria or as a result of geo-political, economic, and other factors beyond our control that may prevent individuals from donating blood. If we are unable to obtain sufficient quantities of suitable donor material, or if we are unable to obtain such material in a timely manner, we may experience delays in manufacturing our ex vivo product candidates, which would harm our ability to conduct clinical trials of or to commercialize these product candidates.
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In addition, we require many reagents, which are drug substance intermediates used in our manufacturing processes to bring about chemical or biological reactions, and other specialty raw and intermediate materials, consumables, and equipment, for our manufacturing processes and for quality control testing of our product candidates, some of which are manufactured or supplied by small companies with limited resources and experience with respect to supporting clinical or commercial biologics production. We and our CDMOs currently depend on a limited number of vendors for certain reagents, materials, consumables, and equipment used in the manufacture of our product candidates. Some of these suppliers may not have the capacity or resources to support manufacturing of products under cGMP on our timelines or at all, or may otherwise be ill-equipped to support our needs, including if and as we expand our manufacturing activities to support later-stage clinical trials and, for any product candidates that may receive regulatory approval, commercialization. Reagents and other key materials from these suppliers may have inconsistent attributes and introduce variability into our manufactured product candidates, which may contribute to variable patient outcomes and possible adverse events. We also do not have supply contracts with many of these suppliers and may not be able to enter into supply contracts with them on acceptable terms or at all. Accordingly, we may experience delays in receiving key reagents, materials, consumables, and equipment to support clinical or commercial manufacturing, which could delay development and commercialization of our product candidates. 
For some of these reagents, materials, consumables, and equipment, we and our CDMOs currently rely and may in the future rely on sole source vendors or a limited number of vendors. We may be unable to continue to source reagents, materials, consumables, or equipment from any of these vendors for various reasons, including due to regulatory actions or requirements affecting a vendor, adverse financial or other strategic developments experienced by a supplier, labor disputes or shortages, unexpected demand from other customers and supply limitations, or quality issues. Additionally, due to global geo-political, economic, and other factors beyond our control, there has been, and there may continue to be, a shortage of key materials, consumables, and equipment that are necessary to manufacture our product candidates, including certain consumables such as bags, flasks, and pipette tips, which could affect our or our CDMOs’ ability to obtain the materials, consumables, and equipment necessary to manufacture our product candidates. If any of the foregoing events were to occur, we may experience delays in manufacturing our product candidates, which would harm our ability to conduct future clinical trials and, if approved, commercialize our products and generate product revenues in a timely manner or at all.
Additionally, as described elsewhere in these Risk Factors, rising rates of inflation have resulted in substantial increases in the costs associated with manufacturing our product candidates, including the costs of materials, consumables, and equipment, that we are unable to offset. Given the unpredictable nature of the current economic climate, including future rates of inflation, it may be increasingly difficult for us to predict and control our future expenses, which may harm our ability to conduct our business. 
As we continue to develop and scale our manufacturing processes, we expect that we will need to obtain rights to and supplies of certain materials and equipment to be used as part of those processes. We may not be able to obtain rights to or sufficient quantities of such materials or equipment on commercially reasonable terms, or at all, and our inability to alter our processes in a commercially viable manner to avoid the use of such materials or equipment or find suitable substitutes would have a material adverse effect on our business. Even if we are able to alter our processes so as to use other materials or equipment, such a change may delay our clinical development or commercialization plans. As described elsewhere in these Risk Factors, if such a change occurs for product candidate that is already being tested in clinical trials, the change may require us to perform comparability studies, demonstrate that the new materials or equipment meet applicable specifications, and collect additional data from patients prior to undertaking more advanced clinical trials. 
We may become exposed to costly and damaging liability claims, either when testing our product candidates in clinical trials or at the commercial stage, and our product liability insurance may not cover all damages arising from such claims. 
We are exposed to potential product liability and professional indemnity risks that are inherent in the research, development, manufacturing, marketing, and use of pharmaceutical products. The use of our product candidates in clinical trials, and the sale of any products for which we may obtain approval in the future, may expose us to liability claims. These claims might be made by patients that use the product, healthcare providers, pharmaceutical companies, or others selling such products. Any claims against us, regardless of their merit, could be difficult and costly to defend and could materially adversely affect the market for our product candidates or any prospects for commercialization of our product candidates. 
Although the clinical trial process is designed to identify and assess potential side effects, it is always possible that a drug, even after regulatory approval, may exhibit unforeseen side effects. Physicians and patients may not comply with any warnings that identify known potential adverse effects or patients who should not use our product candidates. If any of our product candidates were to cause adverse side effects during clinical trials or after approval, we may be exposed to substantial liabilities.
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We would require significant financial and management resources to defend against any product liability claims, even if we are successful in such defense. Regardless of the merits or eventual outcome, liability claims may result in decreased demand for our product candidates, negative publicity and injury to our reputation, withdrawal of clinical trial participants, initiation of investigations by regulatory authorities, costs to defend the related litigation, diversion of management’s time and our resources, substantial monetary awards to clinical trial participants or patients, product recalls, withdrawals, or labeling, marketing, or promotional restrictions, loss of revenue, exhaustion of any available insurance and our capital resources, inability to commercialize our product candidates, and a decline in our share price. 
Although we maintain product liability insurance for our product candidates, it is possible that our liabilities could exceed our insurance coverage. We intend to expand our insurance coverage to include the sale of commercial products if we obtain marketing approval for any of our product candidates. However, we may be unable to maintain insurance coverage at a reasonable cost or obtain insurance coverage that will be adequate to satisfy any liability that may arise. If a successful product liability claim or series of claims is brought against us for uninsured liabilities or in excess of insured liabilities, our assets may not be sufficient to cover such claims, and our business operations could be impaired. 
Risks Related to Our Dependence on Third Parties 
We rely on, and expect to continue to expect to rely on, CDMOs, including third-party testing laboratories, to manufacture our product candidates, as well as materials used in the manufacturing of our product candidates, including testing of such product candidates and materials. Any failure by a CDMO to properly produce acceptable materials or product candidates for us or any failure by us or such CDMO to obtain authorization from the FDA or comparable foreign regulatory authorities or otherwise satisfy regulatory requirements with respect to such manufacturing of our product candidates may delay or impair our ability to initiate or complete our clinical trials, obtain regulatory approvals, or commercialize approved products. 
We do not currently own or operate any cGMP manufacturing facilities, nor do we have any in-house cGMP manufacturing capabilities. Until we are able to begin manufacturing our product candidates at our Bothell facility, which may occur later than we originally anticipated as a result of our decision to move our planned manufacturing facility from the Fremont facility to the Bothell facility, we will rely in part on CDMOs, including third-party testing laboratories, to manufacture our product candidates for use in preclinical and clinical testing and expect to continue to rely on such CDMOs to manufacture certain of our product candidates thereafter as part of our manufacturing strategy. 
A limited number of CDMOs specialize in or have the expertise required to manufacture our product candidates or materials used in their manufacture. Moreover, our CDMOs have limited capacity at their facilities and require commitments to secure availability well in advance of manufacturing any products or other materials. Additionally, we face competition from other biopharmaceutical companies to secure manufacturing availability at these facilities. If the CDMOs on which we rely to manufacture our product candidates and other materials do not have sufficient availability at their facilities to do so in accordance with our timelines or are not otherwise able to meet our expected deadlines, we will experience delays in manufacturing our product candidates or other materials necessary for their manufacture. For example, because we rely on, and may continue to rely on, single CDMOs for certain manufacturing activities across multiple programs, any issues we may experience with such a CDMO, including inability to secure manufacturing capacity as and when needed, could result in manufacturing delays across all such programs and harm our ability to timely and successfully complete clinical trials and commercialization of our product candidates. In addition, as described elsewhere in these Risk Factors, we assess and prioritize our programs on an ongoing basis based on various factors. We may not be able to secure manufacturing capacity for certain programs as and when needed and may be required to prioritize manufacturing activities for certain programs over others, which could lead to manufacturing delays and harm our ability to further develop the relevant product candidates. We may also experience similar capacity constraints and manufacturing delays in the future with respect to any products we may manufacture at the Bothell facility. Further, for each new program or CDMO we engage, or in the case of certain changes to the manufacturing process for a product candidate, the relevant manufacturing process and related know-how must be transferred to the CDMO. This technology transfer is time-consuming and complex. If we are required to switch from an existing CDMO to a new CDMO, including to meet cGMP quality requirements or support process lock or larger-scale manufacturing for later-stage clinical trials or potential commercialization, we will need to conduct additional technology transfer activities, which could result in delays in further development of the applicable product candidate.
Our CDMOs also face intense competition to attract and retain qualified personnel. If our CDMOs are unable to attract, retain, and motivate qualified personnel, they may be unable to perform their obligations in a timely manner, or their performance may be substandard or may not meet our quality requirements, which could cause us to experience delays in manufacturing our product candidates. Further, as described elsewhere in these Risk Factors, there are few alternatives for the CDMOs that we currently engage, and even if one of our CDMOs fails to perform according to our expectations and we decide to switch to an alternative CDMO, there is no guarantee that such alternative CDMO will be able to perform its obligations in a timely manner or that its performance will meet our expectations or quality requirements. Any delays in manufacturing our product candidates could materially harm our ability to conduct our clinical trials or commercialize our product candidates in a timely manner or at all and could harm our business. 
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In addition, we rely on multiple CDMOs to produce sufficient quantities of materials required for the manufacture of our product candidates for preclinical testing and clinical trials, and intend to continue to rely on such CDMOs for the commercial manufacture of certain of our products, if approved. Global supply chain shortages and rising rates of inflation have resulted in substantial increases in the costs of materials, including raw materials, reagents, consumables, and equipment that are required to make or used in the manufacture of our product candidates. If we are unable to obtain such items from third-party sources, or fail to do so on commercially reasonable terms, we may not be able to produce sufficient supply of product candidate or we may be delayed in doing so. Such inability or failure, or any substantial delay in obtaining such items, could materially harm our business. 
We rely on third parties to produce certain reagents and biological materials that are used in our discovery and development programs. These materials can be difficult to produce and occasionally have variability from our product specifications. If these materials do not comply with our product specifications, or in the event of any other disruption in the supply of these materials, our business could be materially adversely affected. Although we have control processes and screening procedures, biological materials are susceptible to damage and contamination and may contain active pathogens. Our suppliers may also have low yield from manufacturing batches of these materials, which could increase our costs and slow our development timelines. Improper storage of these materials, by us or any third-party suppliers, may require us to destroy some of these materials or product candidates generated using such materials. 
Reliance on CDMOs entails additional risks to which we would not be subject if we manufactured product candidates ourselves, including those applicable to other third-party service providers, as described elsewhere in these Risk Factors. In particular, such risks include reliance on the CDMO for regulatory compliance and quality control and assurance, including compliance with cGMP requirements and comparable standards relating to methods, facilities, and controls used in the manufacturing, processing, testing, and packing of product candidates, which are intended to ensure that biological products have acceptable safety profiles and that they consistently meet applicable requirements and specifications, and our CDMOs may be unable to satisfy applicable compliance and quality requirements in accordance with our timelines or at all. Additional risks include reliance on the CDMO for volume production, the possibility of breach of or inability to perform its obligations under the manufacturing agreement by the CDMO (including a failure to synthesize and manufacture our product candidates in accordance with our product specifications, failure to properly scale-up manufacturing processes, or failure to deliver sufficient quantities of product candidates in a timely manner), and the possibility of termination or nonrenewal of the agreement by the CDMO at a time that is costly or damaging to us. For example, certain of our CDMOs may be unable to manufacture sufficient supply of our product candidates or materials used in their manufacture, in particular, if and as we implement commercial cGMP practices or scale up manufacturing for later-stage clinical trials and potential commercialization. If we experience any issues with respect to the risks described above, we may be required to seek a replacement CDMO, which could require significant internal resources, delay our ongoing manufacturing activities, and ultimately be unsuccessful. If we were unable to timely find an adequate replacement for our CDMOs or another acceptable solution when needed, our clinical trials could be delayed, or our commercial activities could be harmed. In addition, because we depend on our CDMOs, our suppliers, and other third parties for the manufacture, filling, storage, and distribution of our product candidates, we may be unable to prevent or control manufacturing defects in our products, the use or sale of which could seriously harm our business, financial condition, and results of operations. Issues involving any of the foregoing risks could increase our costs, delay our development timelines, and ultimately lead to a delay in, or failure to obtain, regulatory approval of our product candidates.
Pharmaceutical manufacturers are required to register their facilities and products manufactured at the time of submission of the marketing application and then annually thereafter with the FDA and certain state and foreign agencies. If the FDA or a comparable foreign regulatory authority does not approve our CDMO’s facilities for the manufacture of our product candidates or if it withdraws any such approval in the future, we may need to find alternative manufacturing facilities, which would significantly impact our ability to develop, obtain regulatory approval for, or market our product candidates, if approved, on a timely basis or at all. Any discovery of problems with a product, or a manufacturing or laboratory facility used by us or our strategic partners in connection with manufacturing of that product, may result in restrictions on the product or on the relevant facility, including marketed product recall, suspension of manufacturing, product seizure, or a voluntary withdrawal of the drug from the market. We may have little to no control regarding the occurrence of any such incidents at our CDMOs. 
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Pharmaceutical manufacturers are also subject to extensive post-marketing oversight by the FDA and comparable regulatory authorities in the jurisdictions where a product is marketed, including periodic unannounced and announced inspections by the FDA to assess compliance with cGMP requirements. Any failure by one of our CDMOs to comply with cGMP or to provide adequate and timely corrective actions in response to deficiencies identified in a regulatory inspection could result in further enforcement action that could lead to a shortage of products and harm our business, including withdrawal of approvals previously granted, seizure, injunction, or other civil or criminal penalties. The failure of a CDMO to address any concerns raised by the FDA or comparable foreign regulatory authorities could also lead to plant shutdown or the delay or withholding of product approval by the FDA in additional indications or by comparable foreign regulatory authorities in any indication. In addition, because our CDMOs also provide manufacturing services to other companies, including our competitors, there is a risk that our CDMOs may experience the issues described in this Risk Factor with respect to such third parties and their product candidates as well. The occurrence of any such issues could restrict, partially or completely, or otherwise negatively impact such CDMO’s ability to timely and successfully perform its obligations for us with respect to our own product candidates, which would harm our ability to continue manufacturing and commercialize such product candidates. Certain countries may impose additional requirements on the manufacturing of drug products or drug substances, and on manufacturers, as part of the regulatory approval process for products in such countries. The failure by our CDMOs to satisfy such requirements could impact our ability to obtain or maintain approval of our products in such countries.
If we are unable to obtain sufficient raw and intermediate materials on a timely basis or if we experience other manufacturing or supply interruptions or difficulties, we may be unable to resume supply of such materials or other manufacturing activities within a reasonable time frame and at an acceptable cost or at all, which could materially adversely affect our business. 
The manufacture of our product candidates requires the timely delivery of sufficient amounts of raw and intermediate materials. We purchase, and rely on our CDMOs to purchase, certain of these materials from third-party suppliers in order to produce our product candidates for our preclinical studies. There are a limited number of suppliers of these materials, and we may need to assess alternate suppliers to prevent possible disruption of manufacturing of our product candidates for our preclinical studies, our future clinical trials, and if ultimately approved, commercial sale. We intend to continue to rely on our CDMOs to purchase materials in order to produce product candidates for any clinical trials that we undertake; however, we do not have any control over the process or timing of the acquisition of these materials by our CDMOs or the costs of such materials. We work closely with our CDMOs and suppliers, as applicable, to ensure the continuity of supply, but we cannot ensure that these efforts will always be successful. Further, although we strive to diversify our sources of raw and intermediate materials, in certain instances we acquire raw and intermediate materials from a sole supplier. We cannot be sure that these suppliers will remain in business, or that they will not be purchased by one of our competitors or another company that is not interested in continuing to supply these materials for our intended purpose. Alternative sources of supply may exist when we rely on sole supplier relationships, but we cannot ensure that, if needed, we would be able to quickly establish additional or replacement sources for some materials. The lead time needed to establish a relationship with a new supplier can be lengthy, and we may experience delays in the event a new supplier must be used. In addition, the time and effort to qualify a new supplier could result in additional costs, diversion of resources, or reduced manufacturing yields, any of which would negatively impact our operating results. Although we generally would not begin a clinical trial unless we believe we have a sufficient supply of a product candidate to complete the clinical trial, any significant delay in the supply of a product candidate, or the raw or intermediate material components thereof, for an ongoing clinical trial due to the need to replace a supplier could considerably delay completion of our clinical trials, product testing, and potential regulatory approval of our product candidates. Moreover, we currently do not have any agreements for the commercial supply of these raw or intermediate materials. A reduction or interruption in supply of raw or intermediate materials combined with an inability of us or our CDMOs to timely establish alternative sources for such supply could adversely affect our ability to manufacture our product candidates or approved products in a timely or cost-effective manner, result in a shortage of product supply, delay the development and any commercial launch of our product candidates, and ultimately impair our ability to generate revenues from sales of any approved products. 
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We rely, and expect to continue to rely, on third parties, including service providers such as CROs, clinical trial sites, including principal investigators, and independent clinical investigators, to conduct or support our preclinical studies and clinical trials. If these third parties do not successfully carry out their contractual duties, comply with applicable regulatory requirements, or meet expected deadlines, we may not be able to obtain regulatory approval for or commercialize our product candidates and our business could be substantially harmed. 
We have relied upon and plan to continue to rely upon third parties, including service providers such as CROs, independent clinical investigators, and clinical trial sites, to properly and timely execute or support our preclinical studies and clinical trials and related activities, and to monitor and manage data for our ongoing preclinical and clinical programs and we may rely to a greater extent on such outsourced activities following our October 2023 workforce reduction. However, we are only able to control certain aspects of the activities of these third parties to the extent set forth under our contracts with these third parties, and we have limited influence over their actual performance. Nevertheless, we are responsible for ensuring that each of our preclinical studies and clinical trials is conducted in accordance with the applicable protocol and legal, regulatory, and scientific standards and rules, and our reliance on these third parties does not relieve us of these obligations. With respect to any of our product candidates that may enter clinical development, we and our CROs and other service providers, as well as our clinical trial sites, including principal investigators, are required, and we rely on them, to comply with good clinical practices (GCP) requirements, which are regulations and guidelines enforced by the FDA and comparable foreign regulatory authorities. Regulatory authorities enforce GCPs through periodic inspections of clinical trial sponsors and clinical trial sites, including principal investigators. If we or any of our CROs or other service providers, or any clinical trial sites or principal investigators involved in our trials, fail to comply with applicable GCPs, the clinical data generated from these clinical trials may be deemed unreliable and the FDA or comparable foreign regulatory authorities may require us to perform additional clinical trials before approving our marketing applications. We cannot be certain that upon inspection by a given regulatory authority, such regulatory authority will determine that any of our clinical trials comply with GCP. In addition, to the extent third parties executing or otherwise supporting our clinical trials, including CROs and clinical trial sites, including principal investigators, fail to conduct such clinical trials in accordance with GCP, fail to timely and successfully enroll patients in our clinical trials, or experience significant delays in the execution of our trials, including delays in achieving full enrollment or clinical trial data collection and analysis, we may experience program delays, incur additional costs, or both, which may harm our business. Our clinical trials must also be conducted using product produced in compliance with cGMP regulations, and our failure to do so may require us to repeat clinical trials, which would delay the regulatory approval process for the relevant product candidate. 
Further, third parties that support our preclinical and clinical programs, such as service providers, including CROs, independent clinical investigators, and clinical trial sites, including principal investigators, are not our employees, and we are unable to control, other than by contract, the amount of resources, including time, that they devote to our product candidates, preclinical studies, and clinical trials. If such third parties, including our CROs or other service providers, are unable to attract, retain, and motivate qualified personnel, they may be unable to perform their obligations in a timely manner, or their performance may be substandard. If such third parties fail to devote sufficient resources to the development of our product candidates, or if their performance is substandard or does not meet our quality requirements, it may delay or compromise the prospects for approval and commercialization of any such product candidates. In addition, in order for these third parties to perform under their contracts with us, we regularly disclose or plan to disclose to these third parties confidential or proprietary information, which increases the risk that this information will be misappropriated. Additionally, disruptions caused by global geo-political, economic, and other factors beyond our control may increase the likelihood that these third parties encounter difficulties or delays in performing their obligations to us, including with respect to initiating, enrolling, conducting, or completing our planned clinical trials. 
There is a limited number of third parties, including service providers such as CROs and clinical trial sites, that specialize in or have the expertise required to achieve our business objectives. These third parties generally have the right to terminate their agreements with us in the event of our uncured material breach, and may have the right to terminate under other circumstances, including if it can be reasonably demonstrated that the safety of the subjects participating in our clinical trials warrants such termination. If any of our relationships with these third parties terminate, we may not be able to enter into arrangements with alternative third parties or do so in a timely manner or on commercially reasonable terms. If these third parties do not successfully carry out their contractual duties or obligations or meet expected deadlines, if they need to be replaced, or if the quality or accuracy of the data they obtain is compromised due to the failure to adhere to our preclinical or clinical protocols, regulatory requirements, or for other reasons, our preclinical studies or clinical trials may be extended, delayed, or terminated, the results thereof could be negatively impacted, and we may not be able to obtain regulatory approval for or successfully commercialize our product candidates. As a result, our results of operations and the commercial prospects for our product candidates would be harmed, our costs could increase, and our ability to generate revenues could be delayed. Switching from existing to alternative service providers or clinical trial sites, or adding new service providers or clinical trial sites, may involve significant cost and requires management time and focus. In addition, there is a natural transition period when a new service provider commences work, which could lead to delays and materially impact our ability to meet our desired development, including clinical development, timelines. Additionally, even if our service providers perform as required, they may lack the capacity to absorb higher workloads or take on additional capacity to support our needs. Though we carefully manage our relationships with these service providers, including our contracted laboratories and CROs, there can be no assurance that we will not encounter these types of challenges or delays in the future or that these delays or challenges will not have a material adverse impact on our business, financial condition, and prospects. 
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Risks Related to Intellectual Property and Information Technology 
We may not be able to protect our intellectual property rights throughout the world. 
Patent rights are national or regional rights. The filing, prosecution, maintenance, and defense of patent rights on our platform technologies and product candidates worldwide would be prohibitively expensive, and our intellectual property rights in some countries outside the United States may have a different scope and strength than do those in the United States. In addition, the laws of some foreign countries, particularly certain developing countries, do not protect intellectual property rights to the same extent as federal and state laws in the United States. Consequently, we may not be able to prevent third parties from practicing our intellectual property rights in all countries outside the United States or from making, using, selling, or importing products made using our intellectual property rights in and into the United States or other jurisdictions. Competitors may use our technologies in jurisdictions where we have not obtained intellectual property rights, including patent protection, to develop their own products and may also export otherwise infringing products to territories where we have intellectual property rights, including patent protection, but enforcement rights are not as strong as those in the United States. These products may compete with our products and our patent or other intellectual property rights may not be effective or adequate to prevent them from competing. 
Many companies have encountered significant problems in protecting and defending intellectual property rights in foreign jurisdictions. The legal systems of certain countries, particularly certain developing countries, do not favor the enforcement of patents, trade secrets, and other intellectual property, particularly those relating to biopharmaceutical products, which could make it difficult in those jurisdictions for us to stop the infringement or misappropriation of our patents or other intellectual property rights, or the marketing of competing products in violation of our proprietary rights. Proceedings to enforce our patent and other intellectual property rights in foreign jurisdictions are expensive, especially in jurisdictions where we have no local presence, and could result in substantial costs and divert our efforts and attention from other aspects of our business. Furthermore, such proceedings could put our patents at risk of being invalidated, held unenforceable, or interpreted narrowly, could put our patent applications at risk of not issuing, and could provoke third parties to assert claims of infringement or misappropriation against us. We may not prevail in any lawsuits that we initiate, and the damages or other remedies awarded, if any, may not be commercially meaningful. Similarly, if our trade secrets are disclosed in a foreign jurisdiction, competitors worldwide could have access to our proprietary information, and we may be without satisfactory recourse. Such disclosure could have a material adverse effect on our business. Moreover, our ability to protect and enforce our intellectual property rights may be adversely affected by unforeseen changes in foreign intellectual property laws. In addition, certain developing countries, including China and India, have compulsory licensing laws under which a patent owner may be compelled to grant licenses to third parties. In those countries, we and our licensors may have limited remedies if patents are infringed or if we or our licensors are compelled to grant a license to a third-party, which could materially diminish the value of those patents. In addition, many countries limit the enforceability of patents against government agencies or government contractors. This could limit our potential revenue opportunities. Accordingly, our efforts to enforce our intellectual property rights around the world may be inadequate to obtain a significant commercial advantage from the intellectual property that we develop or license. 
Because of the expense and uncertainty of litigation, we may conclude that, even if a third party is infringing our issued patents, or any patents that may be issued as a result of our pending or future patent applications, or other intellectual property rights, the risk-adjusted cost of bringing and enforcing such a claim or action, which typically lasts for years before it is concluded, may be too high or not in the best interest of our company or our stockholders, or it may be otherwise impractical or undesirable to enforce our intellectual property against some third parties. Our competitors or other third parties may be able to sustain the costs of complex patent litigation or proceedings more effectively than we can because of their greater financial resources and/or more mature and developed intellectual property portfolios. In such cases, we may decide that the monetary cost of such litigation and the diversion of the attention of our management and scientific personnel could outweigh any benefit we may receive as a result of the proceedings and that the more prudent course of action is to simply monitor the situation or initiate or seek some other non-litigious action or solution. In addition, the uncertainties associated with litigation could compromise our ability to raise the funds necessary to initiate or continue our future clinical trials, continue our internal research programs, in-license needed technology or other product candidates, or enter into development partnerships that would help us bring our product candidates to market.
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We depend on intellectual property licensed from third parties, and our rights to develop and commercialize our product candidates are subject to, in part, the terms and conditions of the applicable license agreements. If we breach our obligations under these agreements or if any of these agreements is terminated, we may be required to pay damages, lose our rights to such intellectual property and technology, or both, which would harm our business. 
We depend on patents, know-how, and proprietary technology, both that we own and that we license from others, to research, develop, and commercialize our product candidates. We are a party to a number of intellectual property license agreements and acquisition agreements pursuant to which we have acquired certain of our core intellectual property rights. Moreover, we rely upon licenses to certain intellectual property rights and proprietary technology from third parties that are important or necessary for the development of our technologies and products, including technology related to our manufacturing processes and our product candidates. These licenses may not provide exclusive rights to use such intellectual property and technology in all relevant fields of use or in all territories in which we may wish to develop or commercialize our technology and products in the future. As a result, we may not be able to prevent competitors from developing and commercializing competitive products in such fields of use or territories. These licenses may also require us to grant back certain intellectual property rights to our licensors and to pay certain amounts relating to sublicensing patent and other rights.
We have entered into, and we expect to enter into in the future, license agreements and other agreements pursuant to which we may obtain access to or acquire intellectual property rights and technologies. These license and acquisition agreements impose, and we expect that future license and acquisition agreements will impose, various diligence, milestone and royalty payment, and other obligations on us. If we fail to comply with our obligations under these agreements, we may be required to pay damages, and the licensor may have the right to terminate the agreement. Any termination of these licenses could result in the loss of significant rights and could harm our ability to develop or advance one of our cell engineering platforms, or develop, manufacture, or commercialize one of our product candidates. See the subsection titled “Business— Key Intellectual Property Agreements” in Part I, Item 1 of the 2022 Annual Report for additional information regarding these key agreements. 
Licensing of intellectual property is of critical importance to our business, involves complex legal, business, and scientific issues and is complicated by the rapid pace of scientific discovery in our industry. Disputes may arise between us and our licensors regarding intellectual property subject to a license agreement, including those relating to: 
•
the scope of rights granted under the license agreement and other issues related to interpretation of the agreement, certain provisions of which may be susceptible to multiple interpretations; 
•
whether and the extent to which our technology and processes infringe on intellectual property of the licensor that is not subject to the license agreement; 
•
our right to sublicense the patent and other rights granted to us under the license agreement to third parties as part of collaborative development relationships; 
•
whether we are complying with our diligence obligations with respect to the use of the licensed intellectual property rights in relation to our development and commercialization of our product candidates, and what activities satisfy those diligence obligations; 
•
the priority of invention of patented technology; 
•
the amount and timing of payments owed under license agreements; and 
•
the allocation of ownership of inventions and know-how resulting from the joint creation or use of intellectual property by our licensors and by us and our partners. 
The resolution of any contract interpretation disagreement that may arise could change what we believe to be the scope of our rights to the relevant intellectual property or technology or increase what we believe to be our financial or other obligations under the relevant agreement, either of which could have a material adverse effect on our business, financial condition, results of operations, and prospects. Our business may also suffer if any current or future licensors fail to abide by the terms of the applicable agreement, if such licensors fail to enforce licensed patents against infringing third parties, if the licensed patents or other rights are found to be unpatentable, invalid, or unenforceable, or if we are unable to enter into or maintain necessary license agreements on acceptable terms or at all. If disputes over intellectual property that we have licensed prevent or impair our ability to maintain our current or future licensing arrangements on acceptable terms, we may be unable to successfully develop and commercialize the affected product candidates. We are generally also subject to all of the same risks with respect to protection of intellectual property that we license as we are for intellectual property that we own, which are described below. 
In addition, although we cannot currently determine the amount of the royalty obligations we would be required to pay on sales of future products, if any, the amounts may be significant. The amount of our future royalty obligations will depend on the technology and intellectual property we use in product candidates that we successfully develop and commercialize, if any. Therefore, even if we successfully develop and commercialize any product candidates, we may be unable to achieve or sustain profitability. 
62

 
If we are unable to successfully maintain the intellectual property rights we currently have pursuant to agreements with third parties, or those we may in-license or acquire in the future, we may have to abandon development of the relevant research programs or product candidates, which could harm our ability to commercialize our products, and our business, financial condition, results of operations, and prospects could be materially adversely affected. 
We depend, in part, on our licensors to file, prosecute, maintain, defend, and enforce certain patents and patent applications that are material to our business. 
Certain patents relating to our product candidates are owned or controlled by certain of our licensors. Each of our licensors generally has rights to file, prosecute, maintain, and defend the patents we have licensed from such licensor in their name, generally with our right to comment on such filing, prosecution, maintenance, and defense, with some obligation for the licensor to consider or incorporate our comments, for our exclusively licensed patents. We generally have the first right to enforce our exclusively licensed patent rights against third parties, although our ability to settle such claims often requires the consent of the licensor. If our licensors, third parties from whom they license or have obtained the relevant patents, or any future licensees having rights to file, prosecute, maintain, and defend our patent rights fail, or have in the past failed, to properly and timely conduct these activities for patents or patent applications covering any of our product candidates, our ability to develop and commercialize those product candidates may be adversely affected and we may not be able to prevent competitors from making, using, or selling competing products. We cannot be certain that such activities have been or will be conducted in compliance with applicable laws and regulations or will result in valid and enforceable patents or other intellectual property rights. Pursuant to the terms of the license agreements with some of our licensors, these licensors may have the right to control enforcement of our licensed patents or defense of any claims asserting the invalidity of these patents and, even if we are permitted to pursue such enforcement or defense, we cannot ensure the cooperation of our licensors. We cannot be certain that our licensors will allocate sufficient resources or prioritize their or our enforcement of such patents or defense of such claims to protect our interests in the licensed patents. Even if we are not a party to these legal actions, an adverse outcome could harm our business because it could cause us to lose rights to intellectual property that we may need to operate our business or could cause us to lose the ability to exclude our competitors from using the intellectual property rights. In addition, even when we have the right to control patent prosecution of licensed patents and patent applications, enforcement of licensed patents, or defense of claims asserting the invalidity of those patents, we may still be adversely affected or prejudiced by actions or inactions of our licensors and their counsel that took place prior to or after our assuming control. In the event we breach any of our contractual obligations to our licensors related to such prosecution, we may incur significant liability to our licensors. 
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We may not be successful in obtaining or maintaining necessary rights to product candidates, product candidate components, or processes for our product development pipeline, which may require us to operate our business in a more costly or otherwise adverse manner than we anticipated. We may not be successful in obtaining or maintaining exclusive rights to owned and in-licensed patents or patent applications or future patents to the extent they are co-owned by us and third parties. 
We own or license from third parties certain intellectual property rights necessary to develop our product candidates. The growth of our business will likely depend in part on our ability to acquire or in-license additional proprietary rights, including to advance our research or allow commercialization of our product candidates. If we are unable to successfully obtain rights to required third-party intellectual property or to maintain the existing intellectual property rights we have, we may have to abandon development or delay commercialization of one or more product candidates and our business and financial condition could suffer.
If we are unable to obtain or maintain necessary third-party intellectual property rights, we may be required to expend considerable time and resources to develop or license replacement technology. For example, our programs may rely upon technologies or product candidates that require the use of additional proprietary rights held by third parties. Furthermore, other pharmaceutical companies and academic institutions may have filed or may plan to file patent applications potentially relevant to our business. In order to work effectively and efficiently, or for other reasons, our product candidates may also require specific formulations, reagents, materials, components, or other technology, which may be covered by intellectual property rights held by others. In order to avoid infringing third-party patents, we may be required to license technology from these third parties to further develop or commercialize our product candidates. We may be unable to acquire or in-license third-party intellectual property rights that we identify as necessary or important to our business operations, including composition, method of use, method of making, or other intellectual property rights required to make, use, or sell our product candidates. Such licenses or other rights may not be available at a reasonable cost or on reasonable terms, or at all, and, as a result, we may be unable to develop or commercialize the affected product candidates, which would harm our business. We may need to cease use of the compositions or methods covered by such third-party intellectual property rights. In addition, we may need to seek to develop alternative approaches that do not infringe on such intellectual property rights, which, if we were successful in developing such alternatives, may entail additional costs and lead to delays in development. In certain cases, it may not be feasible for us to develop such alternatives, which would harm out ability to continue development of the affected product candidates. Even if we are able to obtain a license to such intellectual property rights, any such license may be non-exclusive, which may allow our competitors to access to the same technologies licensed to us. 
Additionally, we sometimes collaborate with academic institutions to accelerate our preclinical research or development under written agreements with these institutions. Typically, these institutions provide us with an option to negotiate a license to any of the institution’s rights in technology resulting from the collaboration. However, we may be unable to negotiate a license within the specified timeframe or under terms that are acceptable to us. If we are unable to do so, the institution may license the intellectual property rights to other parties, potentially blocking our ability to pursue any of our programs to which such rights relate. 
The licensing and acquisition of third-party intellectual property rights is competitive, and companies that may be more established, or have greater resources than we do, may also be pursuing strategies to license or acquire third-party intellectual property rights that we may consider necessary or attractive in order to commercialize our product candidates. More established companies may have a competitive advantage over us due to their larger size and cash resources or greater clinical development and commercialization capabilities. There can be no assurance that we will be able to successfully complete negotiations and ultimately license or acquire the intellectual property rights necessary or useful for the development of our product candidates. Any delays in entering into, or inability to enter into, license or other agreements pursuant to which we obtain rights related to our product candidates could delay or halt the development and commercialization of our product candidates in certain geographies, which could harm our business prospects, financial condition, and results of operations.
Moreover, some of our owned and in-licensed patents or patent applications or future patents are or may be co-owned with third parties. If we are unable to obtain an exclusive license to any such third-party co-owner’s interest in such patents or patent applications, such co-owner may be able to license their rights to other third parties, including our competitors, and our competitors could market competing products and technologies. In addition, such co-owner may not provide the cooperation necessary to enforce such patents against third parties. Furthermore, our owned and in-licensed patents may be subject to a reservation of rights by one or more third parties. Any of the foregoing could have a material adverse effect on our competitive position, business, financial conditions, results of operations, and prospects. 
64

 
We may depend on intellectual property licensed or sublicensed to us from, or for which development was funded or otherwise assisted by, government agencies, such as the National Institutes of Health, for development of our technology and product candidates. 
Government agencies have provided, and may in the future provide, funding, facilities, personnel, or other assistance in connection with the development of the intellectual property rights owned by or licensed to us. Such government agencies may have retained rights in such intellectual property, including the right to grant or require us to grant mandatory licenses or sublicenses to such intellectual property to third parties under specified circumstances, including if it is necessary to meet health and safety needs that we are not reasonably satisfying or if it is necessary to meet requirements for public use specified by federal regulations, or to manufacture products in the United States. Any exercise of such rights, including with respect to any such required sublicense, could result in the loss of significant rights and could harm our ability to commercialize or continue commercializing products that are subject to government rights. For example, at least one of our in-licensed patent cases related to each of our ex vivo and in vivo cell engineering platforms has been funded at least in part by the United States government. As a result, these patent cases are subject to certain federal regulations pursuant to the Bayh-Dole Act of 1980 (Bayh-Dole Act). In particular, the federal government retains a “nonexclusive, nontransferable, irrevocable, paid-up license” for its own benefit to inventions produced with its financial assistance. The Bayh-Dole Act also provides federal agencies with “march-in rights,” which allow the government, in specified circumstances, to require the contractors or successors in title to the patent to grant a “nonexclusive, partially exclusive, or exclusive license” to a “responsible applicant or applicants.” If the patent owner refuses to do so, the government may grant the license itself. Intellectual property rights discovered under government-funded programs are also subject to certain reporting requirements, compliance with which may require us or our licensors to expend substantial resources and failure to comply may lead to loss of rights. Such intellectual property is also subject to a preference for United States industry, which may limit our ability to contract with foreign product manufacturers for products covered by such intellectual property rights. Moreover, we cannot be sure that any intellectual property we may co-develop with academic institutions in connection with preclinical research or development activities will be free from government rights pursuant to the Bayh-Dole Act. If, in the future, we co-own or in-license technology that is critical to our business and is developed in whole or in part with federal funds subject to the Bayh-Dole Act, our ability to enforce or otherwise exploit patents covering such technology may be adversely affected. 
If we are unable to obtain and maintain sufficient intellectual property protection for our platform technologies and product candidates, or if the scope of the intellectual property protection is not sufficiently broad, our competitors could develop and commercialize products similar or identical to ours, and our ability to successfully commercialize our products may be adversely affected. 
Our success depends in large part on our ability to obtain and maintain patent protection in the United States and other countries with respect to our platform technologies and product candidates. We seek to protect our proprietary position by filing patent applications in the United States and abroad related to our novel discoveries and technologies that are important to our business. We have filed numerous patent applications and anticipate that we will file additional patent applications both in the United States and in other countries, as appropriate. However, we cannot predict: 
•
if and when any patents will issue from our owned and in-licensed patent applications, and whether the claims of any such issued patent will cover our product candidates and platforms or uses thereof in the United States or in other foreign countries; 
•
the degree and range of protection any issued patents will afford us against competitors, including whether third parties will find ways to invalidate or otherwise circumvent our patents; 
•
whether others will apply for or obtain patents claiming inventions similar to those covered by our patents and patent applications; or
•
whether we will need to initiate litigation or administrative proceedings to defend our patent rights, which may be costly whether we win or lose. 
Obtaining and enforcing patents is expensive and time-consuming, and we may not be able to file, and we and our licensors may not be able to prosecute, all necessary or desirable patent applications or maintain, defend, or enforce patents that may issue based on our patent applications at a reasonable cost or in a timely manner. It is also possible that we will fail to identify patentable aspects of our research and development results before it is too late to obtain patent protection or before another party files a patent application covering the relevant inventions. Although we enter into confidentiality agreements with parties that have access to patentable aspects of our research and development output, such as our employees, corporate collaborators, outside scientific collaborators, contract research organizations, contract manufacturers, consultants, advisors, and other third parties, any of these parties may breach these agreements and disclose such results before a patent application is filed, thereby jeopardizing our ability to seek patent protection. 
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Composition of matter patents for biological products such as ex vivo and in vivo cell engineering product candidates often provide a strong form of intellectual property protection for those types of products, as such patents provide protection without regard to any method of use. We cannot be certain, however, that the claims in our pending patent applications covering the composition of matter of our product candidates will be considered patentable by the United States Patent and Trademark Office (USPTO) or by patent agencies in foreign countries, or that the claims in any of our issued patents will be considered valid and enforceable by courts in the United States or foreign countries. Method of use patents protect the use of a product for the specified method. This type of patent does not prevent a competitor from making and marketing a product that is identical to our product for an indication that is outside the scope of the patented method. Moreover, even if competitors do not actively promote their products for our targeted indications, physicians may prescribe these products “off-label” for those uses that are covered by our method of use patents. Although off-label prescriptions may infringe or contribute to the infringement of method of use patents, the practice is common and such infringement may be difficult to prevent or prosecute. 
One aspect of the determination of patentability of inventions depends on the scope and content of the “prior art,” which is information that was or is deemed available to a person of skill in the relevant art prior to the priority date of the claimed invention. There may be prior art of which we are not aware that may affect the patentability of our inventions or, if issued, affect the validity or enforceability of a patent claim. Further, we may not be aware of all third-party intellectual property rights potentially relating to our product candidates or their intended uses, and as a result, the impact of such third-party intellectual property rights on the patentability of our own patents and patent applications, as well as upon our freedom to operate, is highly uncertain. Because patent applications in the United States and most other countries are typically confidential for a period of 18 months after filing, or may not be published at all, we cannot be certain that we were or will be the first to file any patent application related to our product candidates. As a result, the issuance, scope, validity, enforceability, and commercial value of our patent rights are highly uncertain. Furthermore, for United States patent applications in which all claims are entitled to a priority date before March 16, 2013, an interference proceeding can be instituted by a third party or the USPTO to determine who was the first to invent any of the subject matter covered by the relevant patent claims. For United States patent applications containing a claim not entitled to priority before March 16, 2013, there is a greater level of uncertainty in the patent law in view of the passage of the Leahy-Smith America Invents Act (the Leahy-Smith Act), which introduced significant changes to the United States patent laws, including new procedures for challenging pending patent applications and issued patents. 
The strength of patents in the biotechnology and pharmaceutical fields can be uncertain and evaluating the scope and validity of such patents involves complex legal, factual, and scientific analyses, which may vary based on the jurisdiction in which the analyses are performed. Patents have in recent years been the subject of much litigation in the United States and worldwide, resulting in court decisions, including United States Supreme Court decisions, that have increased uncertainties as to the patentability of certain inventions as well as the enforceability of patent rights in the future. The patent applications that we own or in-license may fail to result in issued patents with claims that cover our platform technologies or our product candidates or uses thereof in the United States or in other foreign countries. Even if patents do successfully issue, third parties may challenge the patentability, validity, enforceability, or scope thereof, which may result in such patents being narrowed, invalidated, revoked, or held unenforceable. In the event of litigation or administrative proceedings involving our issued patents, we cannot be certain that the claims of any such patent will be considered patentable by administrative bodies or valid by courts in either the United States or foreign countries. Furthermore, even if they are unchallenged, our patents and patent applications may not adequately cover our platform technologies or product candidates or prevent others from designing their products to avoid being covered by our patent claims. If the breadth or strength of protection provided by our patent filings is threatened, companies may be dissuaded from collaborating with us to develop, and could threaten our ability to successfully commercialize, our product candidates. In addition, the laws of foreign countries may not protect our rights to the same extent as the laws of the United States, or vice versa. Further, as patent rights are time limited, if we encounter delays in our clinical trials, the period of time during which we could market our product candidates under patent protection would be reduced. 
We may not identify relevant third-party patents or may incorrectly interpret the relevance, scope, or expiration of a third-party patent, which might adversely affect our ability to develop and market our products. 
We cannot guarantee that any of our patent searches or analyses, including the identification of relevant patents, the scope or validity of patent claims, or the expiration of relevant patents, are complete or thorough, nor can we be certain that we have identified each and every third-party patent and pending application worldwide, including in the United States, that is relevant to or necessary for the commercialization of our product candidates in any jurisdiction. The scope of a patent’s claims is determined by an interpretation of the laws of the country in which the patent has been granted, the written disclosure in the patent, and the patent’s prosecution history. Our interpretation of the relevance or the scope of a patent or a pending application may be incorrect, which may negatively impact our ability to market our products. We may incorrectly determine that our products are not covered by a third-party patent or may incorrectly predict whether a third party’s pending application will issue with claims of relevant scope. Our determination of the expiration date of any patent worldwide, including in the United States, that we consider relevant may be incorrect, which may negatively impact our ability to develop and market our product candidates. Our failure to identify and correctly interpret relevant patents may negatively impact our ability to develop and market our products. 
66

 
Intellectual property rights do not necessarily protect us from all potential threats to our competitive advantage. 
The degree of future protection afforded by our intellectual property rights is uncertain because intellectual property rights have limitations and may not adequately protect our business or permit us to maintain our competitive advantage. For example: 
•
we may not develop proprietary technologies that are patentable; 
•
we may choose not to file a patent in order to maintain certain rights as trade secrets or know-how, and a third party may subsequently file a patent covering such intellectual property; 
•
our pending patent applications may not lead to issued patents for various reasons; 
•
we or our licensors or future collaborators might not have been the first to make the inventions covered by, or the first to file, certain issued patents or pending patent applications that we own or have exclusively licensed, which may jeopardize our or our licensors’ or future collaborators’ ability to obtain an issued patent or the validity of any issued patents; 
•
the scope of protection of any patent that may issue from our own or our in-licensed patent applications is unpredictable and may not cover our product candidates or uses thereof in the United States or in other foreign countries; 
•
the claims of any patent that may issue based on our patent applications may not provide protection against competitors or any competitive advantages, or may be challenged by third parties; 
•
others may develop product candidates or technologies that are similar to ours but that are not covered by the claims of the patents that we own or have exclusively licensed; 
•
others may independently develop similar or alternative technologies or duplicate our technologies without infringing our intellectual property rights; 
•
our competitors may conduct research and development activities in countries where we do not have patent rights and then use the information learned from such activities to develop competitive products for sale in our major commercial markets; 
•
we may need to initiate litigation or administrative proceedings to enforce or defend our patent rights, which will be costly regardless of outcome; 
•
issued patents that we own or have exclusively licensed may be revoked or may be held invalid, unpatentable, unenforceable, or not infringed, including as a result of efforts to enforce our patents and legal challenges; 
•
we may fail to adequately protect and police our trade secrets and trademarks; and 
•
third-party patent rights may have an adverse effect on our business, including if these rights claim subject matter similar to or improving that covered by our patents and patent applications. 
Should any of these events occur, they could significantly harm our business, results of operations, and prospects. 
Confidentiality agreements with employees and third parties may not prevent disclosure of trade secrets and other proprietary information. 
In addition to the protection afforded by patents, we rely on trade secret protection and confidentiality agreements to protect proprietary know-how that is not patentable or that we elect not to patent, subject matter for which patents are difficult to enforce, and other elements of our product candidates, technology, and product discovery and development processes that involve proprietary know-how, information, or technology that we do not cover through patent protection. Any disclosure, either intentional or unintentional, by our current or former employees, contractors, collaborators, or those of third parties, including those with whom we share our facilities and consultants and vendors that we engage to perform research, clinical trials, or manufacturing activities, or misappropriation by third parties (such as through a cybersecurity breach) of our trade secrets or proprietary or confidential information could enable competitors to duplicate or surpass our technological achievements, thus eroding our competitive position in our market. Because we rely and expect to continue to rely on third parties in the development and manufacture of our product candidates, we must, at times, share trade secrets with them, which increases the possibility that a competitor will discover them or that our trade secrets will be misappropriated or disclosed. 
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Trade secrets and confidential information, however, can be difficult to protect. We seek to protect our trade secrets, know-how, and confidential information, including our proprietary processes, in part, by entering into confidentiality agreements with our employees, consultants, outside scientific advisors, contractors, collaborators, and other third parties. We require our employees to enter into written employment agreements containing provisions of confidentiality and obligations to assign to us any inventions generated in the course of their employment. In addition, we enter into agreements with our consultants, contractors, service providers, and outside scientific collaborators that typically include invention assignment obligations. We cannot guarantee that we have entered into such agreements with each party that may have or has had access to our trade secrets or proprietary or confidential information, including our technology and processes. Although we use reasonable efforts to protect our trade secrets and confidential information, our employees, consultants, outside scientific advisors, contractors, collaborators, and other third parties might intentionally or inadvertently disclose such information to competitors or other third parties, including, as to consultants and advisors, to their primary employers, in breach of our agreements with such parties, and adequate remedies for such breaches may be unavailable. In addition, competitors may otherwise gain access to our trade secrets or independently develop substantially equivalent information and techniques. Further, we may be required to disclose trade secrets and other confidential information to governmental authorities, including in connection with regulatory filings related to our product candidates, and such authorities may make certain documentation or information contained therein available to the public. If we are unable to or otherwise fail to take advantage of any opportunity to protect such trade secrets or other confidential information, our competitors could use such information to compete with us, which would significantly harm our business.
Enforcing a claim that a party illegally disclosed or misappropriated a trade secret is difficult, expensive, and time-consuming, and the outcome is unpredictable. If any of our trade secrets were to be lawfully obtained or independently developed by a competitor or other third party, we would have no right to prevent them from using that technology or information to compete with us. Furthermore, the laws of some foreign countries do not protect proprietary rights to the same extent or in the same manner as the laws of the United States. As a result, we may encounter significant problems in protecting and defending our intellectual property both in the United States and abroad. If we are unable to prevent unauthorized material disclosure of our intellectual property to third parties or misappropriation of our intellectual property by third parties, we will not be able to establish or maintain a competitive advantage in our market, which could materially adversely affect our business, operating results, and financial condition. 
Third-party claims of intellectual property infringement against us or our collaborators may prevent or delay our product discovery, development, or commercialization efforts. 
Our commercial success depends in part on our avoiding infringement of the patents and proprietary rights of third parties. We cannot be certain that our platform technologies, product candidates, and other proprietary technologies we may develop will not infringe existing or future patents owned by third parties. The legal and administrative landscape related to infringement of the patents and proprietary rights of third parties is fluid as there is a substantial amount of litigation involving patents and other intellectual property rights in the biotechnology and pharmaceutical industries, as well as administrative proceedings for challenging patents. These include interference, derivation, inter partes review, post-grant review, and reexamination proceedings before the USPTO or oppositions and other comparable proceedings in foreign jurisdictions. Litigation and other legal proceedings relating to intellectual property claims, with or without merit, are unpredictable and generally expensive and time-consuming and, even if resolved in our favor, are likely to divert significant resources from our core business and distract our technical and management personnel from their normal responsibilities. Such litigation or proceedings could substantially increase our operating losses and reduce the resources available for development activities or any future sales, marketing, or distribution activities. We may not have sufficient financial or other resources to adequately conduct such litigation or proceedings. Some of our competitors may be able to sustain the costs of such litigation or proceedings more effectively than we can because of their greater financial resources and more mature and developed intellectual property portfolios. Uncertainties resulting from the initiation and continuation of patent litigation or other proceedings could have a material adverse effect on our ability to enter into or compete in the marketplace. Furthermore, patent reform and changes to patent laws add uncertainty to the possibility of challenge to our patents in the future.
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Numerous issued patents and pending patent applications owned by third parties may exist worldwide in the fields in which we are developing our platform technologies and product candidates. We cannot provide any assurances that third-party patent filings that might be enforced against the making, use, or sale of our current product candidates or future products do not exist, which, if they did exist, would result in either an injunction prohibiting our sales, or an obligation to pay royalties on product sales or other forms of compensation to third parties. As the biotechnology and pharmaceutical industries expand and more patents are issued, the risk increases that our product candidates will be subject to claims of infringement of the patent rights of others. Third parties may assert that we infringe their patents or other intellectual property, or that we are otherwise employing their proprietary technology without authorization, and may sue us. There may be third-party patent filings of which we are currently unaware with claims, including claims to compositions, formulations, methods of manufacture, or methods of use or treatment, that cover our product candidates. It is also possible that patent filings owned by third parties of which we are aware, but which we do not believe are relevant to our platform technologies, product candidates, or other proprietary technologies we may develop, could be found to be infringed by our product candidates. Because patent applications can take many years to issue, there may be pending patent applications, including those of which we are unaware, that may later result in issued patents that our product candidates may infringe. In addition, third parties, including our competitors in both the United States and abroad, many of which have substantially greater resources and have made substantial investments in patent portfolios and competing technologies, may obtain patents in the future that may prevent, limit, or otherwise interfere with our ability to make, use, and sell our product candidates, and may claim that use of our technologies or the manufacture, use, or sale of our product candidates infringes upon these patents. If any such third-party patents were held by a court of competent jurisdiction to cover our technologies or product candidates, or if we are found to otherwise infringe a third party’s intellectual property rights, the holders of any such patents may be able to block, including by court order, our ability to develop, manufacture, use, sell, or commercialize the applicable product candidate unless we obtain a license under the applicable patents or other intellectual property, or until such patents expire or are finally determined to be held unpatentable, invalid, or unenforceable. Such a license may not be available on commercially reasonable terms or may not be available at all. Even if we were able to obtain a license, it could be non-exclusive, thereby giving our competitors access to the same technologies licensed to us. If we are unable to obtain a necessary license to a third-party patent on commercially reasonable terms, our ability to commercialize our product candidates may be impaired or delayed, which could significantly harm our business. 
The pharmaceutical and biotechnology industries have produced a considerable number of patents, and it may not always be clear to industry participants, including us, which patents cover the making, use, or sale of various types of products or methods of use. The scope of patent coverage is subject to interpretation by both administrative bodies and the courts, and the interpretation is not always predictable or uniform. If we were sued for patent infringement, we would need to demonstrate that the making, use, or sale of our product candidates, products, or methods either do not infringe the patent claims of the relevant patent or that the patent claims are invalid or unenforceable, which we may not be able to do. Proving invalidity may be difficult. For example, in the United States, proving invalidity in court requires a showing of clear and convincing evidence to overcome the presumption of validity enjoyed by issued patents, and there is no assurance that a court would invalidate the claims of any such patent. Third parties asserting their patent or other intellectual property rights, such as confidential information or trade secrets, against us may also seek and obtain injunctive or other equitable relief, which could effectively block our ability to further develop and commercialize our product candidates or force us to cease some of our business operations. We may not have sufficient resources to bring any these actions to a successful conclusion. Defense against any of these claims, regardless of their merit and whether we are successful or not, would require us to incur substantial costs and could divert management and other employee resources from our business, cause development delays, and impact our reputation, which could have a material adverse effect on our business and operations. In the event of a successful claim of infringement against us, we may have to pay substantial damages, including treble damages and attorneys’ fees for willful infringement, obtain one or more licenses from third parties, pay royalties, or redesign our infringing products, which may be impossible to do on a cost-effective basis or require substantial time and monetary expenditure. In that event, we would be unable to further develop and commercialize our product candidates, which could harm our business significantly. 
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Our issued patents and patent applications could be found unpatentable, invalid, or unenforceable if challenged in courts or before an administrative body, and we may be involved in lawsuits to protect or enforce our patents or other intellectual property or the intellectual property of our licensors. Our participation in any such action could be expensive, time-consuming, and unsuccessful. 
Our issued patents or pending patent applications may be challenged in the courts or patent offices in the United States and abroad. For example, our patent applications may be subject to a third-party pre-issuance submission of prior art to the USPTO, or we may become involved in post-grant review proceedings, opposition or derivation proceedings, reexaminations, or inter partes review proceedings, in the United States or elsewhere, challenging our patent rights or the patent rights of others. In addition, interference or derivation proceedings provoked by third parties or brought by the USPTO may be necessary to determine the priority of inventions or the correct inventorship of the inventions claimed in our patents or patent applications or those of our licensors. An unfavorable outcome could result in a loss of our current patent rights and could require us to cease using the related technology or to attempt to license rights from the prevailing party. Our business could be harmed if the prevailing party does not offer us a license on commercially reasonable terms. An adverse determination in any such proceeding may result in loss of exclusivity or in our patent claims being narrowed, invalidated, held unpatentable, or held unenforceable, in whole or in part, which could limit our ability to exclude others from using or commercializing similar or identical technology and products, or limit the duration of the patent protection of our technology and products, and otherwise no longer protect our product candidates. 
In addition, competitors may infringe our issued patents or other intellectual property or the intellectual property of our licensors. To cease such infringement or unauthorized use, we may be required to file patent infringement claims, which can be expensive and time-consuming and could divert the time and attention of our management and personnel. If we or one of our licensors initiates legal proceedings against a third party to enforce a patent covering one of our platform technologies or product candidates, the defendant could counterclaim that we infringe their patents or that the patent covering our product candidate is invalid or unenforceable, or both. In patent litigation in the United States or abroad, defendant counterclaims alleging invalidity or unenforceability are commonplace, and there are numerous grounds upon which a third party can assert invalidity or unenforceability of a patent, including lack of novelty, obviousness, non-enablement, or insufficient written description, or that someone connected with prosecution of the patent withheld relevant information from the USPTO or made a misleading statement during prosecution. Third parties may also raise similar claims before administrative bodies in the United States or abroad, even outside the context of litigation, using post-grant proceedings such as re-examination, inter partes review, post-grant review, opposition, or derivation proceedings. 
The outcome following legal assertions of unpatentability, invalidity, or unenforceability is unpredictable. In a proceeding before an administrative body, there is a risk that the body will decide that a patent is unpatentable or will be revoked, in whole or in part. In any patent infringement proceeding or declaratory judgment action, there is a risk that a court will decide that a patent of ours or our licensors is invalid or unenforceable, in whole or in part. In the event of either decision, we would no longer have the right to stop another party from using the invention covered by the relevant patent. There is also a risk that, even if the validity of such a patent is upheld, the court or administrative body will construe the patent’s claims narrowly or decide that we do not have the right to stop the other party from using the invention at issue on the grounds that our patent claims do not cover the invention. The court could also decide that the other party’s use of our patented technology falls under the safe harbor to patent infringement under 35 U.S.C. §271(e)(1). With respect to the validity and patentability of our patents, for example, we cannot be certain that there is no invalidating prior art of which we, our patent counsel, and the patent offices were unaware during prosecution. If a defendant were to prevail on a legal assertion of invalidity or unenforceability, we would lose at least part, and perhaps all, of the patent protection for the relevant product candidate, which could limit our ability to assert our patents against those parties or other competitors and prevent us from excluding third parties from making, using, or selling similar or competitive products. 
Even if we establish infringement of our or our licensors’ intellectual property, the remedies may be insufficient. For example, the court may decide not to grant an injunction against further infringing activity and instead award only monetary damages, which may or may not be an adequate remedy. Furthermore, because of the substantial amount of discovery required in connection with intellectual property litigation, there is a risk that some of our confidential information could be compromised by disclosure in the course of litigation. In addition, there could be public announcements of the results of hearings, motions, or other interim proceedings or developments. If securities analysts or investors perceive these results to be negative, the price of our common stock could be substantially adversely affected. Litigation, interference, derivation, or other proceedings involving our or our licensors’ patents may result in a decision adverse to our interests and, even if we are successful, may result in substantial costs and distract our management and other employees. Any failure to obtain or maintain patent protection with respect to our product candidates and other technologies, including as a result of such proceedings, could have a material adverse effect on our business, financial condition, results of operations, and prospects. 
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The terms of our patents may not be sufficient to effectively protect our products and business. 
Patents have limited terms, and in many jurisdictions worldwide, including the United States, if all maintenance fees are timely paid, the natural expiration of a patent’s term is generally 20 years after its first effective non-provisional filing date. Although various extensions may be available, the term of a patent, and the protection it affords, is limited. Given the significant amount of time required for the development, testing, and regulatory review of new product candidates, patents protecting such product candidates might expire before or shortly after such product candidates are commercialized. Further, if we encounter delays in our clinical trials, the period of time during which we could market our product candidates under patent protection would be reduced. Even if patents covering our product candidates are obtained, once the patent life has expired for a product, we may be open to competition from biosimilar or generic therapies. As a result, our patent portfolio may not provide us with sufficient rights to exclude others from commercializing product candidates similar or identical to ours. Our patents issued as of October 2023 have terms expected to expire on dates ranging from 2028 to 2042, subject to any patent term extensions that may be available. If patents are issued on our patent applications pending as of October 2023, the resulting patents are projected to expire on dates ranging from 2033 to 2044. In addition, although upon issuance in the United States a patent’s term can be increased based on certain delays caused by the USPTO, this increase can be reduced or eliminated based on certain delays caused by the patent applicant during patent prosecution. A patent term extension based on regulatory delay may also be available in the United States and in certain other foreign jurisdictions. However, in the United States, only a single patent can be extended for each marketing approval, and any patent can be extended only once, for a single product. Moreover, the scope of protection during the period of the patent term extension in the United States does not extend to the full scope of the patent’s claims, but instead only as to the scope of the product as approved. The laws governing analogous patent term extensions in foreign jurisdictions vary widely and many differ from the process in the United States. Additionally, we may not receive a patent term extension if we fail to exercise due diligence during the testing phase or regulatory review process, fail to apply within applicable deadlines, fail to apply prior to expiration of relevant patents, or otherwise fail to satisfy applicable requirements. If we are unable to obtain a patent term extension for any particular patent, or the term of any such extension is less than we request, the period during which we will have the right to exclude others from using the patent rights will be shortened. Our competitors may be able to obtain approval of competing products following our patent expiration and take advantage of our investment in development and clinical trials by referencing our clinical and preclinical data to launch a biosimilar product earlier than might otherwise be the case, which could reduce our revenue, possibly materially. In general, if we do not have sufficient patent term to protect our platform technologies and product candidates, our business and results of operations will be adversely affected. 
Third parties may challenge the inventorship or ownership of or otherwise assert rights in our patent and other intellectual property rights. 
We may be subject to claims that former employees, collaborators, or other third parties have an ownership interest in our patents or other intellectual property, including as a result of being an inventor or co-inventor. In the United States, the failure to name the proper inventors on a granted patent can result in the patent being unenforceable. Inventorship disputes may arise from conflicting views regarding the contributions made to an invention by the individuals named as inventors, the effects of foreign laws where foreign nationals are involved in the development of the subject matter of the patent, conflicting obligations of third parties involved in developing our product candidates, or as a result of questions regarding co-ownership of potential joint inventions. For example, inventorship disputes may arise from conflicting obligations of consultants or others who are involved in developing our platform technologies or product candidates or related intellectual property. Alternatively, or additionally, we may enter into agreements to clarify the scope of our rights in such intellectual property. Litigation may be necessary to defend against claims challenging or relating to inventorship and ownership of intellectual property rights. If we fail in defending any such claims, in addition to paying monetary damages, we may lose valuable intellectual property rights, such as exclusive ownership of, or the right to use, valuable intellectual property. Such an outcome could have a material adverse effect on our business. Even if we are successful in defending against such claims, litigation could result in substantial costs and distract management and other employees. 
We or our licensors may have relied on third-party consultants or collaborators or on funds from third parties, such as the United States government, such that we or our licensors are not the sole and exclusive owners of the patents that we own or that we have in-licensed. If third parties have ownership rights or other rights to our patents, including in-licensed patents, they may be able to license such patents to our competitors, and our competitors could make, use, or sell competing products and technology. This could have a material adverse effect on our competitive position, business, financial conditions, results of operations, and prospects. 
In addition, although it is our policy to require our employees, contractors and other third parties who may be involved in the conception or development of intellectual property to execute agreements assigning such intellectual property to us, we may be unsuccessful in executing such an agreement with each party who, in fact, conceives or develops intellectual property that we regard as our own. The assignment of intellectual property rights may not be self-executing, or the assignment agreements may be breached, and we may be forced to bring claims against third parties, or defend claims that they may bring against us, to determine the ownership of what we regard as our intellectual property. As described elsewhere in these Risk Factors, such claims could be expensive and time-consuming to litigate or defend and could divert the time and attention of our management and other personnel, which could have a material adverse effect on our business, financial condition, results of operations, and prospects. 
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We may be subject to claims that our employees, consultants, or independent contractors have wrongfully used or disclosed confidential information of third parties. 
We have received confidential and proprietary information from third parties. In addition, we employ and engage individuals who were previously employed by or have otherwise provided services for other organizations, including at other biotechnology or pharmaceutical companies or at academic institutions. We may be subject to claims that we or our employees, consultants, or independent contractors have inadvertently or otherwise improperly used or disclosed confidential information of these third parties or organizations. Litigation may be necessary to defend against these claims. Even if we are successful in defending against these claims, litigation could cause us to incur substantial costs and distract our management and employees. If our defenses to these claims fail, in addition to requiring us to pay monetary damages, a court could prohibit us from using technologies or features that are essential to our product candidates, if such technologies or features are found to incorporate or be derived from the trade secrets or other proprietary information of these third parties or organizations. Moreover, any such litigation or the threat thereof may adversely affect our reputation and our ability to form strategic alliances or sublicense our rights to collaborators, engage with scientific advisors, or hire employees or consultants, each of which would have an adverse effect on our business, results of operations, and financial condition. 
Our internal computer systems, or those used by third parties involved in our operations, such as research institution collaborators, CROs, CDMOs, and other service providers, contractors, or consultants, may fail or suffer security breaches. 
We and third parties involved in our operations are increasingly dependent upon information technology systems, infrastructure, and data to operate our business. In the ordinary course of business, we currently and will continue to collect, store, and transmit confidential information (including trade secrets or other intellectual property, proprietary business information, including data from our research, preclinical studies, and clinical trials, and personal information). It is critical that we and these third parties do so in a secure manner to maintain the confidentiality, integrity, and availability of such information. For example, we have outsourced elements of our operations to third parties, and as a result we manage a number of third-party vendors that have access to our confidential information, including those that provide information technology and data security systems and services. Although we generally have agreements requiring such vendors to use industry standard practices for data security, we have no operational control over them. In addition, we currently and may in the future share or exchange confidential information with other third parties, such as collaborators, licensors, or strategic partners, none of which we have control over and all of which are subject to similar security risks as we are. As such, we are subject to risks not only from security incidents involving our own systems and networks, but also those of third parties with whom we work. 
Despite the implementation of security measures (including edge technology designed to identify and protect our network from infiltration by third-party systems), our internal computer systems and those of any third parties involved in our operations, including our third-party research institution collaborators, CROs, CDMOs, and other service providers, contractors, and consultants, including vendors of information technology and data security systems and services, are vulnerable to damage and interruptions from cyberattacks, security breaches, computer viruses, ransomware, fraud, and similar incidents involving the loss of or unauthorized access to confidential information. These may involve acts by current or former employees, service providers (including providers of information technology-specific services), nation states (including groups associated with or supported by foreign intelligence agencies), organized crime organizations, “hacktivists,” or others. For example, SolarWinds Corporation (SolarWinds), a provider of information technology monitoring and management products and services that we used, experienced a cyberattack in 2020 that was likely the result of a supply chain attack by an outside nation state. We took steps to mitigate the vulnerabilities identified within these products and, following our investigations, concluded that our confidential information was not materially accessed, lost, or stolen as a result of this cyberattack. However, there may be unknown effects from this or other cyberattacks that have occurred or may occur in the future, any of which could have a material negative impact on our business. 
In addition, the current geo-political climate and tensions between the United States and certain countries, including Russia and China, may increase our vulnerability to such cybersecurity attacks. For example, following Russia’s invasion of Ukraine in late February 2022, there is an increased risk that Russia’s cyber activities, including in particular, ransomware attacks, will expand and affect organizations worldwide, with a particularly heightened threat for certain industries, including healthcare and pharmaceuticals. We continue to monitor and take steps to mitigate this risk, including following guidance of the Cybersecurity & Infrastructure Security Agency (CISA) and the Federal Bureau of Investigation (FBI) and exchanging information with third party organizations and attending briefings to learn more about actual and potential cyber threats, but we cannot ensure that such efforts will be sufficient to protect us from any such cyberattacks or other incidents. In addition, in July 2022, the heads of the FBI and MI5 issued joint warnings regarding the threat posed by China to national security in the United States, United Kingdom (UK), and allies in Europe and globally due to the Chinese government’s increasing use of cyber espionage to steal technology from Western corporations and disrupt Western business. Moreover, the biotechnology industry is one of the top industries that China has targeted for domestic growth and development, and it therefore may be a primary target for such cyber espionage efforts. We continue to monitor our systems and upgrade our security capabilities in order to mitigate risk. However, any access to or loss or theft of our confidential information in connection with a future cyberattack could have a material adverse effect on our business.
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Threats involving the misuse of access to our network, systems, and information by our current or former employees or third parties involved in our operations, including service providers, contractors, vendors, or partners, whether intentional or unintentional, also pose a risk to the security of our network, systems, and information, including data. For example, we are subject to the risk that employees may inadvertently share confidential information with unintended third parties, or that departing employees may take, or create their own information based on, our confidential information upon leaving the company. In addition, any such insiders may be the victims of social engineering attacks that enable unauthorized third parties to access our network, systems, and information using an authorized person’s credentials. We and our network, systems, and information are also vulnerable to malicious acts by insiders, including leaking, modifying, or deleting confidential information, or performing other acts that could materially interfere with our operations and business. Although we provide regular training to our employees regarding cybersecurity threats and best practices, we cannot ensure that such training or other efforts will prevent unauthorized access to or sabotage of our network, systems, and information. 
Although we have not, to our knowledge, experienced any material system failure, accident, or security breach to date, because techniques used to obtain unauthorized access to or to sabotage systems are constantly evolving and generally are not recognized until they are launched against a target, we cannot be sure that our continued security and data protection efforts and investment in information technology will prevent future significant breakdowns, data leakages, breaches in our systems or the systems of third parties involved in our operations, such as service providers, contractors, and collaborators, or other cyber incidents that could have a material adverse effect upon our reputation, business, operations, or financial condition. If such an event were to occur, it could materially disrupt our operations and programs, and the development of our product candidates could be delayed or otherwise negatively impacted. Any such event that leads to unauthorized access, use, or disclosure of personal information, including personal information regarding our clinical trial subjects or employees, could delay further development and commercialization of our product candidates, harm our reputation directly, require us to comply with federal or state breach notification laws and foreign law equivalents, subject us to mandatory corrective action, and otherwise subject us to liability under laws and regulations that protect the privacy and security of personal information. As a result, we could incur significant legal and financial exposure and reputational harm that could have a material adverse effect on our business. In any case, if we experience a cyberattack or other security incident, we could incur significant costs to remedy the resulting damage, including costs to deploy additional personnel and security and protection technologies, train employees, and engage third-party experts and consultants. Although we maintain cyber liability insurance, we cannot be certain that our coverage will be adequate for liabilities actually incurred or that insurance will continue to be available to us on commercially reasonable terms or at all.
Further, our personnel, and those of any third parties involved in our operations, including vendors, service providers, collaborators, contractors, and consultants, may develop and use artificial intelligence technologies in the course of performing work for us, including generative artificial intelligence technologies (GenAI) that have the ability to output new content and information based on user inputs. GenAI has the potential to benefit our business and operations, possibly significantly, including by potentially creating efficiencies and enabling powerful research and development that may otherwise not be possible, and we may be at a competitive disadvantage if we do not or are unable to use GenAI, or only use it for limited purposes. However, use of GenAI in connection with our confidential, proprietary, or otherwise sensitive information, including personal data, may result in leaks, disclosure, or otherwise unauthorized or unintended access to or use of such information, including incorporation of such information into the applicable GenAI system or use of such information to further refine and train the GenAI models. Any such access or use, or any improper or inappropriate use, of GenAI could, for example, reveal trade secrets or other confidential information that may enable third parties to replicate or improve upon our technologies and programs, advance their technologies or programs more rapidly than we do, or otherwise negatively impact the value of, or our ability to obtain or maintain, intellectual property rights. Access to personal data may subject us to risks and potential liability and obligations under applicable data privacy laws, as described elsewhere in these Risk Factors. Further, we may use the output of GenAI in our technologies, programs, and other aspects of our business, and such output could incorporate third party intellectual property, or we may otherwise be unable to own, protect, further develop, or ultimately use such output, which could significantly harm our business to the extent such technologies, programs, or other aspects of our business rely upon such output. Such output may also be false, non-sensical, biased, or otherwise harmful to our operations and business if incorporated therein. Further, our ability to use GenAI or further develop or use its output may depend on access to specific third-party software and infrastructure, such as processing hardware or third-party artificial intelligence models, and we cannot control the availability or pricing of such software and infrastructure, especially in a highly competitive environment. We may also face novel and urgent cybersecurity risks and emerging ethical risks relating to the use of GenAI, which could adversely affect our operations, assets, including intellectual property and data, and reputation, as well as those of any third parties involved in our operations. Use of artificial intelligence technologies in general, and GenAI in particular, in our business could subject us to additional costs and expenses, litigation, regulatory actions and investigations, and other negative consequences. There is significant uncertainty with respect to the nature of the laws and regulations that have been and may in the future be adopted, including how such laws and regulations will be interpreted and applied, both within and outside of the U.S., with respect to the use of artificial intelligence technologies in general, and GenAI in particular, including the ownership of or right to use the output of GenAI. We may need to expend significant resources to modify and maintain our business practices to comply with such laws and regulations and to otherwise ensure appropriate and lawful use of artificial intelligence technologies, including GenAI and its output, in our technologies, programs, and other aspects of our business.
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In addition, we have entered into and expect to continue to enter into collaboration, license, contract research, and manufacturing relationships with organizations that operate in certain countries that are at heightened risk of technology, data, and intellectual property theft through direct intrusion by private parties or foreign actors, including those affiliated with or controlled by state actors. If any theft or intrusion affects our technology, data, or intellectual property, the value of such technology, data, or intellectual property to our company may be diminished and our competitive position could be harmed. In such a case, our efforts to protect and enforce our intellectual property rights around the world may be inadequate to obtain a significant commercial advantage from such intellectual property, and we may be at heightened risk of losing our proprietary intellectual property rights around the world, including outside of such countries, to the extent such theft or intrusion destroys the proprietary nature of our intellectual property. 
If our trademarks and trade names are not adequately protected, then we may not be able to build name recognition in our markets of interest and our business may be adversely affected. 
We currently and in the future will need to maintain and protect our trademarks and trade names to ensure, among other things, name recognition by potential partners and, if our products receive regulatory approval, customers in our markets of interest. We may not be able to protect our rights in our current or future trademarks and trade names or may be forced to stop using these trademarks or trade names, including as a result of such trademarks and trade names being challenged, infringed, circumvented, or declared generic or descriptive, or being determined to infringe on other marks. In any such case, we may no longer be able to enforce or use our rights in these trademarks and trade names. During trademark registration proceedings, our applications may be rejected by the USPTO or comparable foreign agencies. Although we would be given an opportunity to respond to those rejections, we may be unable to overcome such rejections. In addition, in the USPTO and in many comparable foreign agencies, third parties are given an opportunity to oppose pending trademark applications and to seek to cancel registered trademarks. Opposition or cancellation proceedings may be filed against our trademarks, and our trademarks may not survive such proceedings. If we are unable to establish name recognition based on our trademarks and trade names, we may not be able to compete effectively, and our business may be adversely affected. We may license our trademarks and trade names to collaborators or to third parties, such as distributors. Though these license agreements may provide guidelines for how our trademarks and trade names may be used, a breach of these guidelines or misuse of our trademarks and tradenames by our licensees may jeopardize our rights in or diminish the goodwill associated with our trademarks and trade names. 
Moreover, any name we may propose to use as a trade name for any of our product candidates in the United States must be approved by the FDA, regardless of whether we have applied to register it as a trademark. Similar requirements exist in Europe. The FDA typically conducts a review of proposed product names, including an evaluation of potential for confusion with other product names. If the FDA or a comparable foreign regulatory authority objects to any of our proposed proprietary product names, we may be required to expend significant additional resources in an effort to identify a suitable substitute name that would be registerable under applicable trademark laws, not infringe the existing rights of third parties, and be acceptable to the FDA or comparable foreign regulatory authority. Furthermore, in many countries, owning and maintaining a trademark registration may not provide an adequate defense against a subsequent infringement claim asserted by the owner of a senior trademark. At times, competitors or other third parties may adopt trademarks or trade names similar to ours, thereby impeding our ability to build brand identity and possibly leading to market confusion. In addition, there could be potential trademark or trade name infringement claims brought against us by owners of other registered trademarks or trademarks that incorporate variations of our registered or unregistered trademarks or trade names. If we assert trademark infringement claims against third parties, a court may determine that the marks we have asserted are invalid or unenforceable, or that the party against whom we have asserted trademark infringement has superior rights to the marks in question. In this case, we could ultimately be forced to cease use of such trademarks. 
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Changes in United States and foreign patent law could diminish the value of patents in general, thereby impairing our ability to protect our products. 
As is the case with other biopharmaceutical companies, our success is heavily dependent on intellectual property, and patent rights in particular. Obtaining and enforcing patents in the biopharmaceutical industry involves both technological and legal complexity and is therefore costly, time-consuming, and inherently uncertain. Changes in either the patent laws or interpretation of the patent laws in the United States could increase the uncertainties and costs associated with protection of, and may diminish our ability to protect, our inventions and our ability to obtain, maintain, and enforce our intellectual property rights and, more generally, could adversely affect the value of our intellectual property or narrow the scope of our owned and licensed patents. Recent patent reform legislation in the United States and other countries, including the Leahy-Smith Act signed into law on September 16, 2011, could increase uncertainties and costs surrounding the prosecution of our patent applications and the enforcement or defense of our issued patents. The Leahy-Smith Act introduced a number of significant changes to United States patent law. These include provisions that affect the way patent applications are prosecuted, redefine prior art, and provide more efficient and cost-effective avenues for competitors to challenge patents. These include allowing third-party submission of prior art to the USPTO during patent prosecution and additional procedures to attack patents by USPTO-administered post-grant proceedings, including post-grant review, inter partes review, and derivation proceedings. In addition, under the Leahy-Smith Act, the United States transitioned to a first inventor to file system for filings made after March 2013, under which, assuming that the other statutory requirements are met, the first inventor to file a patent application will be entitled to the patent on an invention regardless of whether a third party was the first to invent the claimed invention. A third party that files a patent application in the USPTO after March 2013, but before we file an application covering the same invention, could therefore be awarded a patent covering an invention of ours even if we had made the invention before it was made by such third party. As a result, we must be cognizant of the time from invention to filing of a patent application. Since patent applications in the United States and most other countries are confidential for a period of time after filing or until issuance, we cannot be certain that we or our licensors were the first to either (i) file any patent application related to our platform technologies, product candidates, and other proprietary technologies we may develop or (ii) invent any of the inventions claimed in our or our licensors’ patents or patent applications. Even where we have a valid and enforceable patent, we may not be able to exclude others from practicing the claimed invention if the other party can show that they used the invention in commerce before our filing date or the other party benefits from a compulsory license. The Leahy-Smith Act and its implementation could increase the uncertainties and costs surrounding the prosecution of our patent applications and the enforcement or defense of our issued patents, all of which could have a material adverse effect on our business, financial condition, results of operations, and prospects. 
In addition, in 2012, the EU Patent Package regulations were passed with the goal of providing a single pan-European Unitary Patent and a new European Unified Patent Court (UPC) for litigation involving European patents. The EU Patent Package was implemented on June 1, 2023. As a result, all European patents, including those issued prior to ratification of the European Patent Package, now by default automatically fall under the jurisdiction of the UPC. The UPC provides third parties, including our competitors, with a new forum to seek to centrally revoke our European patents and to seek to obtain pan-European injunctions. It will be several years before we will understand the scope of patent rights that will be recognized and the strength of patent remedies that will be provided by the UPC. Under the current EU Patent Package, we have the right to opt our patents out of the UPC for the first seven years of the UPC’s existence, but doing so may preclude us from realizing the benefits of this new unified court.
Furthermore, the patent position of companies in the biopharmaceutical industry is particularly uncertain. Various courts, including the United States Supreme Court, have rendered decisions that could negatively affect the actual or perceived value of patents, such as recent federal district and appellate court rulings that have narrowed the scope of patent protection available in certain circumstances, weakened the rights of patent owners in certain situations, and in certain cases invalidated patents entirely. In addition to increasing uncertainty with regard to our ability to obtain patents in the future, this combination of events has created uncertainty with respect to the value of patents once obtained. Depending on decisions by Congress, the federal courts, the USPTO, and the relevant law-making bodies in other countries, the laws and regulations governing patents could change in unpredictable ways that would weaken our ability to obtain new patents or to enforce our existing patents and patents that we might obtain in the future. For example, in the 2013 case Assoc. for Molecular Pathology v. Myriad Genetics, Inc., the United States Supreme Court held that certain claims to naturally occurring substances are not patentable. Although we do not believe that any of the patents owned or licensed by us will be found invalid based on this decision, we cannot predict how future decisions by Congress, the federal courts, the USPTO, or the relevant law-making bodies in other countries may impact the value of our patents. Accordingly, evolving laws in the United States and other countries may adversely affect our and our licensors’ ability to obtain new patents or to enforce existing patents and may facilitate third-party challenges to any of our owned or licensed patents.
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Obtaining and maintaining our patent protection depends on compliance with various procedural, document submission, fee payment, and other requirements imposed by governmental patent agencies, and our patent protection could be reduced or eliminated for noncompliance with these requirements. 
The USPTO and foreign governmental patent agencies require compliance with a number of procedural, documentary, fee payment, and other similar requirements during the patent application process. Additionally, periodic maintenance fees on any issued patent must be paid to the USPTO and foreign patent agencies in several stages over the lifetime of the patent. Although an inadvertent lapse can in many cases be cured by payment of a late fee or by other means in accordance with the applicable rules, there are situations in which noncompliance can result in abandonment or lapse of the patent or patent application, resulting in partial or complete loss of patent rights in the relevant jurisdiction. Noncompliance events that could result in a failure to perfect a priority claim, abandonment, or lapse of a patent or patent application include failure to respond to official actions within prescribed time limits, failure to pay fees, and failure to properly legalize and submit formal documents. In any such event, our competitors might be able to enter the market, which would have a material adverse effect on our business. 
Risks Related to Our Regulatory Environment 
The development and commercialization of biopharmaceutical products is subject to extensive regulation, and the regulatory approval processes of the FDA and comparable foreign regulatory authorities are lengthy, time-consuming, and inherently unpredictable. If we are unable to obtain regulatory approval for our product candidates on a timely basis, or at all, our business will be substantially harmed. 
The clinical development, manufacturing, labeling, packaging, storage, recordkeeping, advertising, promotion, export, import, marketing, distribution, adverse event reporting, including the submission of safety and other post-marketing information and reports, and other activities we may engage in relating to our product candidates are subject to extensive regulation. In the United States, marketing approval of biologics requires the submission of a BLA to, and approval of such BLA by, the FDA, before a party can market any product candidate in the United States. A BLA must be supported by extensive clinical and preclinical data, as well as extensive information regarding pharmacology, chemistry, manufacturing, and controls. Outside the United States, many comparable foreign regulatory authorities employ similar approval processes. Any issues encountered by such regulatory authorities, including as a result of any prolonged government shutdown, could delay or otherwise negatively impact the development and commercialization of our product candidates. For example, closures of government agencies or staffing shortages or furloughs could increase the time required for interactions with regulatory authorities, including with respect to the review, acceptance, or approval of regulatory applications or other correspondence or submissions related to our product candidates, as well as our patent or other intellectual property applications, and could also result in delays in the interpretation and implementation of important laws and regulations relevant to our business. 
To date, we have not submitted a BLA to the FDA or similar applications to comparable foreign regulatory authorities for any product candidate, and we cannot be certain that any of our product candidates will receive regulatory approval once a BLA or similar application has been submitted. The process of obtaining regulatory approval is expensive, uncertain, often takes many years following the commencement of clinical trials, and can vary substantially based upon the type, complexity, and novelty of the product candidates involved, as well as the target indications, patient population, and regulatory authority involved. As a company, we have no experience with the preparation and submission of a BLA or any other application for marketing approval. Further, the FDA has not yet granted approval for a therapeutic derived from stem cells, which we believe may increase the complexity, uncertainty, and length of the regulatory approval process for certain of our product candidates developed using our ex vivo cell engineering platform. In addition, the FDA has the authority to require a REMS plan as part of a BLA approval or after BLA approval, which may impose further requirements or restrictions on the distribution or use of an approved biologic, such as limiting prescribing to certain physicians or medical centers that have undergone specialized training, limiting treatment to patients who meet certain safe-use criteria, and requiring treated patients to enroll in a registry.
Our product candidates could fail to receive regulatory approval for many reasons, including the following: 
•
the FDA or comparable foreign regulatory authorities may disagree with the design or implementation of our clinical trials; 
•
we may be unable to demonstrate to the satisfaction of the FDA or comparable foreign regulatory authorities that a product candidate satisfies the FDA’s or such comparable foreign regulatory authorities’ legal standards with respect to safety, purity, and potency, or efficacy, for its intended patient population; 
•
the results of clinical trials may not meet the level of statistical significance required by the FDA or comparable foreign regulatory authorities for approval; 
•
we may be unable to demonstrate that a product candidate’s clinical and other benefits outweigh its safety risks; 
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•
the FDA or comparable foreign regulatory authorities may disagree with our interpretation of data from preclinical studies or clinical trials; 
•
the data collected from clinical trials may not be sufficient to support the submission of a BLA or other comparable foreign submission or to obtain regulatory approval in the United States or elsewhere, or regulatory authorities may not accept a submission due to, among other reasons, the content or formatting of the submission; 
•
the FDA or comparable foreign regulatory authorities may fail to approve our manufacturing processes or facilities or those of CDMOs with which we contract for clinical and commercial product supply; and 
•
the approval policies or regulations of the FDA or comparable foreign regulatory authorities may change in a manner that renders our clinical data insufficient for approval, including, for example, as a result of positive or negative data from third parties regarding other products or product candidates. 
The lengthy approval process, as well as the unpredictability of clinical trial results, may prevent us from obtaining regulatory approval to market any of our product candidates, which would significantly harm our business, results of operations, and prospects. The FDA and comparable foreign regulatory authorities have substantial discretion in the approval process and in determining whether and when regulatory approval will be granted for any product candidates, including those that we may submit for approval in the future. For example, regulatory authorities in various jurisdictions have in the past had, and may in the future have, differing requirements for, interpretations of, and opinions on preclinical and clinical data. As a result, we may be required to conduct additional preclinical studies, alter our proposed clinical trial designs, or conduct additional clinical trials to satisfy the regulatory authorities in each of the jurisdictions in which we hope to conduct clinical trials and develop and, if approved, market our products. In addition, from time to time, the FDA and comparable foreign regulatory authorities may adopt guidance in areas applicable to various aspects of our research and development programs, compliance with which could increase the time and expense required, or make it more difficult, to complete development activities and ultimately obtain regulatory approval for our product candidates. Further, even if we believe the data collected from clinical trials of our product candidates are promising, such data may not be sufficient to support approval by the FDA or any comparable foreign regulatory authority for various reasons, including those discussed elsewhere in these Risk Factors. 
In addition, even if we obtain approval for any of our product candidates, regulatory authorities may grant such approval for fewer or more limited indications than we request, may not approve the price we intend to charge for such product, may grant approval contingent on the performance of costly post-marketing clinical trials, or may approve such product with a label that does not include the labeling claims necessary or desirable for the successful commercialization of that product. Notably, to date, the FDA has required that any patient receiving a gene therapy be followed for 15 years post-treatment. This post-treatment follow-up increases the cost and complexity of developing and ultimately commercializing gene therapy products. Any of the foregoing scenarios could materially harm the commercial prospects for our product candidates. 
We may attempt to secure approval from the FDA or comparable foreign regulatory authorities through accelerated approval pathways. If we are unable to obtain such approval, we may be required to conduct additional preclinical or clinical studies, or additional data analysis from prior studies, beyond those that we contemplate, which could increase the expense of obtaining, and delay the receipt of, necessary marketing approvals. Even if we receive approval through the FDA’s accelerated approval pathway, if our confirmatory trials or additional analysis do not verify clinical benefit, or if we do not comply with rigorous post-marketing requirements, the FDA may seek to withdraw any accelerated approval we have obtained. 
 
We may in the future seek accelerated approval for our one or more of our product candidates. Under the FDA’s Accelerated Approval Program, the FDA may grant accelerated approval to a product candidate designed to treat a serious or life-threatening condition that is reasonably likely to provide a meaningful therapeutic benefit over available therapies upon a determination that the product candidate has an effect on a surrogate endpoint or intermediate clinical endpoint that is reasonably likely to predict clinical benefit. The FDA considers a clinical benefit to be a positive therapeutic effect that is clinically meaningful in the context of a given disease, such as irreversible morbidity or mortality. For the purposes of accelerated approval, a surrogate endpoint is a marker, such as a laboratory measurement, radiographic image, physical sign, or other measure that is thought to predict clinical benefit, but is not itself a measure of clinical benefit. An intermediate clinical endpoint is a clinical endpoint that can be measured earlier than an effect on irreversible morbidity or mortality that is reasonably likely to predict an effect on irreversible morbidity or mortality or other clinical benefit. 
The accelerated approval pathway may be used in cases in which the advantage of a new drug over available therapy may not be a direct therapeutic advantage, but is a clinically important improvement from a patient and public health perspective. If granted, accelerated approval is typically contingent on the sponsor’s agreement to conduct, in a diligent manner, additional confirmatory studies or additional data analysis from prior studies to verify and describe the drug’s clinical benefit. If such post-approval confirmatory studies or additional analyses fail to confirm the drug’s clinical benefit or are not completed in a timely manner or at all, the FDA may withdraw its approval of the drug on an expedited basis. 
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In response to certain concerns regarding the current accelerated approval pathway, Congress has considered and may in the future consider legislation that could change aspects of the accelerated approval pathway, including in ways that may have uncertain outcomes. For example, in December 2022, President Biden signed an omnibus appropriations bill to fund the United States government through fiscal year 2023, included in which is the Food and Drug Omnibus Reform Act of 2022, which, among other things, introduced reforms intended to expand the FDA’s ability to regulate products receiving accelerated approval, including by increasing the FDA’s oversight over the conduct of confirmatory studies. However, the ultimate impact of these reforms remains unclear. In addition, there is uncertainty regarding the extent to which reimbursement will be available for products that receive approval through this pathway. As a result, even if we obtain approval for a product candidate through this pathway, we may not receive reimbursement at the levels we expect, which could harm our ability to generate revenue and achieve or sustain profitability. The future of the Accelerated Approval Program is uncertain, and we cannot predict which, if any, additional changes Congress, the FDA, or other governmental authorities will make, when such changes will be adopted, or how existing or future changes will affect our business. These changes may alter the accelerated approval requirements in ways that make it more difficult or otherwise negatively impact our ability to obtain accelerated approval for our product candidates, and could increase the burden of compliance with post-marketing requirements, each of which could increase our costs and harm our ability to commercialize our products and achieve and sustain profitability. 
Prior to seeking accelerated approval for any of our product candidates, we intend to seek feedback from the FDA and will otherwise evaluate our ability to seek and receive accelerated approval. There can be no assurance that, after our evaluation of the feedback and other factors, we will decide to pursue or submit a BLA for accelerated approval or any other form of expedited development, review, or approval, or that, if we decide to pursue any such pathway, our applications will be granted on a timely basis or at all. The FDA or other comparable foreign regulatory authorities could also require us to conduct further studies prior to considering our application or granting approval of any type. In addition, even if we are able to obtain accelerated approval or any other form of expedited approval for any of our product candidates, we may not obtain such approval in a timely manner or otherwise in accordance with our timelines, and the costs of obtaining such approval and performing any additional studies or analysis may be higher than we currently anticipate. Further, if the results of any such additional studies or analysis do not ultimately support full regulatory approval of the applicable product, it may be withdrawn from the market, which could harm our ability to generate revenue and otherwise negatively impact our business and financial prospects. A failure to obtain, or delay in obtaining, accelerated approval or any other form of expedited development, review, or approval for any of our product candidates would extend the period of time until commercialization, if any, of such product candidate, could increase the cost of development of such product candidate beyond what we anticipate, and could harm our competitive position in the marketplace. 
Even if our product candidates receive regulatory approval, we and such products will be subject to ongoing obligations and continued regulatory review, which may require us to incur significant additional expense. Additionally, our product candidates, if approved, could be subject to labeling and other restrictions and market withdrawal, and we may be subject to penalties if we fail to comply with regulatory requirements or experience unanticipated problems with our products. 
If the FDA or a comparable foreign regulatory authority approves any of our product candidates, the manufacturing processes, testing, labeling, packaging, distribution, import, export, adverse event reporting, storage, advertising, promotion, and recordkeeping for the product will be subject to extensive and ongoing legal and regulatory requirements. These requirements include submission of safety and other post-marketing information and reports, registration, as well as continued compliance with cGMP and GCP regulations for any clinical trials that we may conduct post-approval. Any regulatory approvals that we receive for our product candidates may also be subject to limitations on the approved indicated uses for which the product may be marketed or to the conditions of approval, or contain requirements for potentially costly post-marketing testing, including Phase 4 clinical trials, and surveillance to monitor the safety and efficacy of the approved product. Compliance with the requirements and limitations described in this paragraph, or any issues that arise in connection with such compliance, may require us to incur significant expense and limit our ability to timely and successfully commercialize our products. 
Manufacturers and their facilities are required to comply with extensive FDA and comparable foreign regulatory authority requirements, including ensuring that quality control and manufacturing procedures conform to cGMP regulations, as well as, for the manufacture of certain of our product candidates, the FDA’s cGTP regulations for the use of human cellular and tissue products to prevent the introduction, transmission, or spread of communicable diseases. As such, we and our CDMOs will be subject to continual review and inspections to assess compliance with cGMP and cGTP regulations and adherence to commitments made in any approved marketing application. Accordingly, we and third parties that we engage or with which we conduct business must continue to expend time, money, and effort in all areas of regulatory compliance, including manufacturing, quality control, and distribution. 
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In addition, if we obtain approval for any of our product candidates, our product labeling, advertising, and promotion will be subject to stringent legal and regulatory requirements and continuing regulatory review. In the United States, the FDA and the FTC strictly regulate the promotional claims that may be made about pharmaceutical products to ensure that any claims about such products are consistent with regulatory approvals, not misleading or false in any particular way, and adequately substantiated by clinical data. The promotion of a drug product in a manner that is false, misleading, unsubstantiated, or for unapproved (or off-label) uses may result in enforcement letters, inquiries and investigations, and civil and criminal sanctions by the FDA or the FTC. In particular, a product may not be promoted for uses that are not approved by the FDA, as reflected in the product’s approved labeling. If we receive marketing approval for a product candidate, physicians may nevertheless prescribe it to their patients in a manner that is inconsistent with the approved label. If we are found to have promoted such off-label uses, we may be subject to significant liability. The FDA and other agencies actively enforce the laws and regulations prohibiting the promotion of off-label uses, and a company that is found to have improperly promoted off-label uses may be subject to significant sanctions and false claims litigation under federal and state statutes, which can lead to consent decrees, civil monetary penalties, restitution, criminal fines and imprisonment, and exclusion from participation in Medicare, Medicaid, and other federal and state healthcare programs. The federal government has levied large civil and criminal fines against companies for alleged improper promotion and has enjoined several companies from engaging in off-label promotion. The FDA has also requested that companies enter into consent decrees or permanent injunctions under which specified promotional conduct is changed or curtailed. 
If there are changes in the application of legislation or regulatory policies, or a regulatory authority subsequently discovers problems with a product, such as adverse events of unanticipated severity or frequency, or problems with the manufacturing of such product, including the facility where it is manufactured, or disagrees with the promotion, marketing, or labeling of a product, such regulatory authority may impose restrictions on that product or us, including requiring withdrawal of the product from the market. If we or one of our distributors, licensees, or co-marketers fail to comply with applicable legal or regulatory requirements, a regulatory authority may, among other things: 
•
issue warning or untitled letters; 
•
issue, or require us to issue, safety-related communications, such as safety alerts, field alerts, “Dear Doctor” letters to healthcare professionals, or import alerts; 
•
impose civil or criminal fines or penalties; 
•
suspend, limit, or withdraw regulatory approval, which could require us to conduct additional clinical trials, change our product labeling, or submit additional applications for regulatory approval; 
•
suspend any of our preclinical studies and clinical trials; 
•
refuse to approve our pending applications or supplements to approved applications ; 
•
conduct inquiries investigations, which could require us to expend significant time and resources in response and generate negative publicity; 
•
impose restrictions on our operations, the product, or its manufacture, including requiring us to close our and our CDMOs’ facilities; or 
•
impose regulatory sanctions, seize or detain products, refuse to permit the import or export of products, or require us to conduct a product recall or remove the product from the market. 
If any of these events were to occur or if we otherwise fail to comply with ongoing legal and regulatory requirements, our ability to commercialize and generate revenue from our product candidates could be significantly impaired and we may incur substantial additional expense, which could materially adversely affect our business, financial condition, results of operations, and the overall value of our company. Moreover, the policies of the FDA and of comparable foreign regulatory authorities may change and additional government regulations may be enacted that could prevent, limit, or delay regulatory approval of our product candidates. We cannot predict the likelihood, nature, or extent of government regulation that may arise from future legislation or administrative or executive action, either in the United States or abroad. If we are slow or unable to adapt to changes in existing requirements or the adoption of new requirements or policies, or if we are not able to maintain regulatory compliance, we may be subject to enforcement action and we may not achieve or sustain profitability.
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Disruptions at the FDA and other government agencies caused by funding shortages or global health concerns could hinder their ability to hire, retain, or deploy key leadership and other personnel, or otherwise prevent new or modified products from being developed, approved, or commercialized in a timely manner or at all, which could negatively impact our business. 
The ability of the FDA to review and approve new products may be affected by a variety of factors, including government budget and funding levels, statutory, regulatory, and policy changes, the FDA’s ability to hire and retain key personnel, including personnel with the expertise necessary to evaluate product candidates such as ours, and accept the payment of user fees, and other events that may otherwise affect the FDA’s ability to perform routine functions. Average review times at the FDA have fluctuated in recent years. Moreover, these and other factors have increased the uncertainties associated with interpreting the FDA’s guidance and predicting its areas of focus and responses to various issues. In addition, government funding of other government agencies that fund research and development activities is subject to the political process, which is inherently fluid and unpredictable. Disruptions at the FDA and other agencies may also extend the time necessary for new biologics or modifications to licensed biologics to be reviewed or approved by necessary government agencies, which would adversely affect our business. For example, over the last several years, the United States government has shut down several times and certain regulatory agencies, such as the FDA, have had to furlough critical FDA employees and stop critical activities. 
Separately, in response to the COVID-19 pandemic, the FDA postponed most inspections of domestic and foreign manufacturing facilities at various points. Even though the FDA has since resumed standard inspection operations of domestic facilities where feasible, the FDA has continued to monitor and implement changes to its inspectional activities to ensure the safety of its employees and those of the firms it regulates as it has adapted to the evolving pandemic, and any resurgence of the virus or emergence of new variants may lead to further inspectional delays. Regulatory authorities outside the United States have adopted similar restrictions or other policy measures. If a prolonged government shutdown occurs, or if global health concerns continue to prevent the FDA or comparable foreign regulatory authorities from conducting their regular inspections, reviews, or other regulatory activities, it could significantly impact the ability of the FDA or comparable foreign regulatory authorities to timely review and process our regulatory submissions, which could have a material adverse effect on our business. 
Our business operations and current and future relationships with healthcare professionals, healthcare facilities and institutions, clinical investigators, consultants, vendors, customers, and third-party payors in the United States and elsewhere are subject to applicable anti-kickback, fraud and abuse, false claims, physician payment transparency, and other healthcare laws and regulations, which could expose us to substantial penalties, contractual damages, reputational harm, administrative burdens, and diminished profits. 
Healthcare providers, healthcare facilities and institutions, physicians, and third-party payors in the United States and elsewhere will play a primary role in the recommendation and prescription of any product candidates for which we may obtain marketing approval. Our current and future arrangements with healthcare professionals, healthcare facilities and institutions, clinical investigators, consultants, customers, and third-party payors may expose us to broadly applicable fraud and abuse and other healthcare laws, including the federal Anti-Kickback Statute and the federal False Claims Act, that may constrain the business or financial arrangements and relationships through which we research, sell, market, and distribute any product candidates for which we obtain marketing approval. In addition, we may be subject to physician payment transparency laws and regulation by the federal and state governments and by foreign jurisdictions in which we conduct our business. The applicable federal, state, and foreign healthcare laws that affect our ability to operate include, but are not limited to, the following: 
•
the federal Anti-Kickback Statute, which prohibits, among other things, persons or entities from knowingly and willfully soliciting, offering, receiving, or providing any remuneration (including any kickback, bribe, or certain rebate), directly or indirectly, overtly or covertly, in cash or in kind, to induce or reward, or in return for, either the referral of an individual for, or the purchase, lease, order, or recommendation of, any good, facility, item, or service, for which payment may be made, in whole or in part, under any United States federal healthcare program, such as Medicare and Medicaid. The term “remuneration” has been broadly interpreted to include anything of value, including stock options. The federal Anti-Kickback Statute has also been interpreted to apply to arrangements between pharmaceutical manufacturers on the one hand and prescribers, purchasers, and formulary managers on the other hand. There are a number of statutory exceptions and regulatory safe harbors protecting some common activities from prosecution, but the exceptions and safe harbors are drawn narrowly and require strict compliance in order to offer protection. Any arrangements with prescribers must be for bona fide services and compensated at fair market value. A person or entity does not need to have actual knowledge of the statute or specific intent to violate it in order to have committed a violation; 
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•
the United States federal civil and criminal false claims laws, including the civil False Claims Act, which can be enforced by private citizens on behalf of the United States federal government through civil whistleblower or qui tam actions, and the federal civil monetary penalties law which prohibit, among other things, individuals or entities from knowingly presenting, or causing to be presented, to the United States federal government, claims for payment or approval that are false or fraudulent, knowingly making, using, or causing to be made or used, a false record or statement material to a false or fraudulent claim, or from knowingly making a false statement to avoid, decrease, or conceal an obligation to pay money to the United States federal government. Pharmaceutical manufacturers can cause false claims to be presented to the United States federal government by, among other things, engaging in impermissible marketing practices, such as the off-label promotion of a product for an indication for which it has not received FDA approval. Further, pharmaceutical manufacturers can be held liable under the civil False Claims Act even when they do not submit claims directly to government payors if they are deemed to “cause” the submission of false or fraudulent claims. In addition, the government may assert that a claim including items and services resulting from a violation of the federal Anti-Kickback Statute constitutes a false or fraudulent claim for purposes of the civil False Claims Act; 
•
the federal Health Insurance Portability and Accountability Act of 1996 (HIPAA), which imposes criminal and civil liability for, among other things, knowingly and willfully executing, or attempting to execute, a scheme to defraud any healthcare benefit program, or knowingly and willfully falsifying, concealing, or covering up a material fact or making any materially false statement, in connection with the delivery of, or payment for, healthcare benefits, items, or services. Similar to the federal Anti-Kickback Statute, a person or entity does not need to have actual knowledge of the healthcare fraud statute implemented under HIPAA or specific intent to violate it in order to have committed a violation; 
•
the Federal Food, Drug, and Cosmetic Act, which prohibits, among other things, the adulteration or misbranding of drugs, biologics, and medical devices; 
•
the United States Public Health Service Act, which prohibits, among other things, the introduction into interstate commerce of a biological product unless a biologics license is in effect for that product; 
•
the United States Physician Payments Sunshine Act and its implementing regulations, which require, among other things, certain manufacturers of drugs, devices, biologics, and medical supplies that are reimbursable under Medicare, Medicaid, or the Children’s Health Insurance Program, with specific exceptions, to report annually to the Centers for Medicare and Medicaid Services (CMS) information related to certain payments and other transfers of value to physicians, as defined by statute, certain non-physician practitioners (including physician assistants, nurse practitioners, clinical nurse specialists, certified nurse anesthetists, anesthesiologist assistants, and certified nurse-midwives), and teaching hospitals, as well as ownership and investment interests held by such physicians and their immediate family members; 
•
analogous United States state laws and regulations, including: state anti-kickback and false claims laws, which may apply to our business practices, including research, distribution, sales and marketing arrangements, and claims involving healthcare items or services reimbursed by any third-party payor, including private insurers; state laws that require pharmaceutical companies to comply with the pharmaceutical industry’s voluntary compliance guidelines and the relevant compliance guidance promulgated by the United States federal government, or otherwise restrict payments that may be made to healthcare providers and other potential referral sources; state laws and regulations that require drug manufacturers to file reports relating to pricing and marketing information, which requires tracking gifts and other remuneration and items of value provided to healthcare professionals and entities; and state and local laws requiring the registration of pharmaceutical sales representatives; and 
•
similar healthcare laws and regulations in foreign jurisdictions, including reporting requirements detailing interactions with and payments to healthcare providers. 
Ensuring that our internal operations and future business arrangements with third parties comply with applicable healthcare laws and regulations will involve substantial costs. We have entered into, and expect to enter into in the future, consulting and scientific and clinical advisory board arrangements with physicians and other healthcare providers, including some who could influence the use of our product candidates, if approved. Compensation under some of these arrangements may include the provision of stock or stock options in addition to or in lieu of cash consideration. Because of the complex and far-reaching nature of these laws, it is possible that governmental authorities could conclude that our payments to physicians may not be fair market value for bona fide services or that our business practices do not comply with current or future statutes, regulations, agency guidance, or case law involving applicable fraud and abuse or other healthcare laws and regulations. For example, these relationships and any related compensation could result in perceived or actual conflicts of interest, or the FDA’s determination that the financial relationship affected the conduct or interpretation of one of our preclinical studies or clinical trials. In such a case, the integrity of the data generated from such preclinical study or clinical trial may be questioned and the utility of the preclinical study or clinical trial itself may be jeopardized, which could result in the delay or rejection by the FDA of any regulatory submissions related to our product candidates. Any such delay or rejection could prevent us from commercializing our product candidates.
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If our operations are found to be in violation of any of the laws described above or any other governmental laws and regulations that may apply to us, we may be subject to significant penalties, including civil, criminal, and administrative penalties, damages, fines, exclusion from government-funded healthcare programs, such as Medicare and Medicaid, or similar programs in other countries or jurisdictions, integrity oversight and reporting obligations to resolve allegations of noncompliance, disgorgement, imprisonment, contractual damages, reputational harm, diminished profits, and the curtailment or restructuring of our operations. Further, defending against any governmental actions can be costly and time-consuming and may require significant personnel resources. Therefore, even if we are successful in defending against any such actions, our business may be impaired. In addition, if any of the physicians or other providers or entities with whom we expect to do business are found to violate applicable laws or regulations, they may be subject to criminal, civil, or administrative sanctions, including exclusions from government funded healthcare programs and imprisonment, which could affect our ability to operate our business. 
Our employees, independent contractors, principal investigators, consultants, vendors, commercial partners, and other third parties that we engage or with which we collaborate may engage in misconduct or other improper activities, including noncompliance with regulatory standards and requirements. 
We are exposed to the risk of fraud and other misconduct committed by our personnel and third parties that we engage or with which we collaborate in the course of our operations, including our employees, independent contractors, principal investigators, consultants, vendors, and commercial partners. It is not always possible to identify and deter misconduct or business noncompliance by such parties. We cannot ensure that precautions we take to detect and prevent inappropriate conduct, including our compliance controls, policies, and procedures, will in every instance protect us or be effective in controlling unknown or unmanaged risks or losses or in protecting us from governmental investigations or other actions or lawsuits stemming from unlawful acts committed by such parties in the jurisdictions in which we operate, including trade restrictions and sanctions and employment, foreign corrupt practices, environmental, competition, and patient privacy and other data privacy and protection laws and regulations. Misconduct by any such third parties could include failures to comply with FDA regulations, provide accurate information to the FDA, comply with manufacturing standards we may establish, report financial information or data accurately, comply with federal and state healthcare fraud and abuse laws and regulations, including prohibitions on pricing, discounting, labeling, marketing and promotion, sales commission, customer incentive programs, and other business arrangements, or disclose unauthorized activities to us. Such misconduct could also involve the improper use of information obtained in the course of clinical trials, which could result in regulatory sanctions and serious harm to our reputation. 
If any actions are instituted against us as a result of such misconduct or noncompliance, and we are not successful in defending ourselves or asserting our rights, those actions could have a material adverse effect on our business, financial condition, results of operations, and prospects. For example, we may be subject to or experience significant civil, criminal, and administrative penalties, damages, monetary fines, individual imprisonment, disgorgement of profits, possible exclusion from participation in Medicare, Medicaid, and other federal healthcare programs, contractual damages, reputational harm, diminished profits and future earnings, additional reporting or oversight obligations if we become subject to a corporate integrity agreement or other agreement to resolve allegations of noncompliance with the law, and curtailment or restructuring of our operations, any of which could adversely affect our ability to operate our business and pursue our strategy. 
Current and future legislation may increase the difficulty and cost for us and any future collaborators to obtain marketing approval of and commercialize our product candidates and affect the prices we, or they, may charge for such product candidates. 
In the United States and other jurisdictions, there have been, and we expect there will continue to be, a number of legislative and regulatory changes and proposed changes to the healthcare system that could affect our future results of operations. In particular, there have been and continue to be a number of initiatives at the United States federal and state levels that seek to reduce healthcare costs and improve the quality of healthcare. For example, the Patient Protection and Affordable Care Act (the ACA) was enacted in 2010, which substantially changed the way healthcare is financed by both governmental and private payors. Among the provisions of the ACA of importance to the pharmaceutical and biotechnology industries, which includes biologics, are the following: 
•
an increase in the minimum level of Medicaid rebates payable by manufacturers of brand name drugs from 15.1% to 23.1% of the average manufacturer price;
•
expansion of the manufacturer Medicaid rebate obligation to drugs paid by Medicaid managed care organizations;
•
a requirement for manufacturers to participate in a coverage gap discount program, under which they must agree to offer 70% point-of-sale discounts off negotiated prices of applicable brand drugs to eligible beneficiaries during their coverage gap period, as a condition for the manufacturer’s outpatient drugs to be covered under Medicare Part D;
•
a non-deductible annual fee on pharmaceutical manufacturers or importers who sell “branded prescription drugs” to specified federal government programs;
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•
a new Patient-Centered Outcomes Research Institute to oversee, identify priorities in, and conduct comparative clinical effectiveness research, along with funding for such research; 
•
establishment of a Center for Medicare and Medicaid Innovation at CMS to test innovative payment and service delivery models to lower Medicare and Medicaid spending, potentially including prescription drug spending; and 
•
a licensure framework for follow-on biologic products. 
Since its enactment, there have been judicial, executive, and Congressional challenges to certain aspects of the ACA. On June 17, 2021, the United States Supreme Court dismissed the most recent judicial challenge to the ACA without specifically ruling on the constitutionality of the ACA. Thus, the ACA will remain in force in its current form. 
Other legislative changes have been proposed and adopted in the United Stated since the ACA was enacted, including aggregate reductions of Medicare payments to providers through 2032. In addition, on March 11, 2021, the American Rescue Plan Act of 2021 was signed into law, which eliminates the statutory Medicaid drug rebate cap, currently set at 100% of a drug’s average manufacturer price, beginning January 1, 2024. 
Most significantly, on August 16, 2022, President Biden signed the Inflation Reduction Act of 2022 (IRA) into law. This statute marks the most significant action by Congress with respect to the pharmaceutical industry since adoption of the ACA in 2010. Among other things, the IRA requires, beginning in 2026, manufacturers of certain drugs to engage in price negotiations with Medicare, with prices that can be negotiated subject to a cap; imposes rebates, first due in 2023, under Medicare Part B and Medicare Part D to penalize price increases that outpace inflation; and, beginning in 2025, replaces the Part D coverage gap discount program with a new discounting program. The IRA permits the Secretary of the Department of Health and Human Services (HHS) to implement many of these provisions through guidance, as opposed to regulation, for the initial years. HHS has issued and will continue to issue and update guidance as these programs are implemented. On August 29, 2023, HHS announced the list of the first ten drugs that will be subject to price negotiations, although the Medicare drug price negotiation program is currently subject to legal challenges. Tthe impact of the IRA on the pharmaceutical industry and our business cannot yet be fully determined, but it is likely to be significant. If we obtain regulatory approval for any of our product candidates, the IRA could substantially and negatively impact the prices we may charge for such products, which could harm our ability to generate revenue and achieve and sustain profitability. In addition, in response to the Biden administration’s October 2022 executive order, on February 14, 2023, HHS released a report outlining three new models for testing by the Center for Medicare and Medicaid Innovation, which will be evaluated on their ability to lower the cost of drugs, promote accessibility, and improve quality of care. It is unclear whether the models will be utilized in any health reform measures in the future.
Additionally, individual states in the United States have passed legislation and implemented regulations designed to control pharmaceutical and biological product pricing and costs. Similar developments have occurred outside of the United States, including in the EU where healthcare budgetary constraints have resulted in restrictions on the pricing and reimbursement of medicines by relevant health service providers. To obtain reimbursement or pricing approval in some EU member states, we may be required to conduct studies that compare the cost-effectiveness of our product candidates to other therapies that are considered the local standard of care. 
Further, there have been a number of, and there may in the future be, other policy, legislative, and regulatory proposals aimed at changing the pharmaceutical industry. The United States government, state legislatures, and foreign governmental entities have shown significant interest in implementing cost containment programs to limit the growth of government-paid healthcare costs, including price controls, restrictions on reimbursement and coverage, and requirements for substitution of generic products for branded prescription drugs. Adoption of government controls and measures, and tightening of restrictive policies in jurisdictions with existing controls and measures, could exclude or limit our product candidates from coverage and limit payments for pharmaceuticals. 
In addition, the policies of the FDA and of comparable foreign regulatory authorities may change and additional laws, regulations and government actions may be enacted that could prevent, limit, or delay regulatory approval of our product candidates. We cannot predict the likelihood, nature, or extent of government regulation that may arise from future legislation or administrative or executive action, either in the United States or abroad. Moreover, currently enacted legislation may not be renewed once it expires, which may make it more difficult for us to obtain regulatory approval for and commercialize our product candidates. For example, the Prescription Drug User Fee Act (PDUFA) was enacted by Congress in 1992 to allow the FDA to collect fees from parties that produce certain human drug and biological products. Among other things, the fees collected under PDUFA provide for the timely review of regulatory submissions, such as BLAs. PDUFA has been renewed multiple times since its enactment, including at the end of September 2022, which will allow the FDA to continue collecting prescription drug user fees in future fiscal quarters. However, there is no guarantee that future renewals will occur in a timely manner, if at all. In addition, there may be amendments to PDUFA that could significantly affect how regulatory submissions are reviewed, and we cannot predict the extent of such amendments and how they will affect our business. If PDUFA is not renewed or its renewal is delayed, or if PDUFA is amended in certain ways, the FDA’s ability to review any regulatory submissions and related correspondence for our product candidates may be materially adversely impacted, which could negatively impact our development timelines and ability to obtain regulatory approval of our product candidates. 
83

 
In the EU, similar developments may affect our ability to profitably commercialize our product candidates, if approved. In addition to continuing pressure on prices and cost containment measures, legislative developments at the EU or member state level may result in significant additional requirements or obstacles that may increase our operating costs. The delivery of healthcare in the EU, including the establishment and operation of health services and the pricing and reimbursement of medicines, is almost exclusively a matter for national, rather than EU, law and policy. National governments and health service providers have different priorities and approaches to the delivery of health care and the pricing and reimbursement of products in that context. In general, however, the healthcare budgetary constraints in most EU member states have resulted in restrictions on the pricing and reimbursement of medicines by relevant health service providers. Coupled with ever-increasing EU and national regulatory burdens on those wishing to develop and market products, this could prevent or delay marketing approval of our product candidates, restrict or regulate post-approval activities and affect our ability to commercialize our product candidates, if approved. In markets outside of the United States and EU, reimbursement and healthcare payment systems vary significantly by country, and many countries have instituted price ceilings on specific products and therapies. 
On December 13, 2021, Regulation 2021/2282 on Health Technology Assessment (HTA) amending Directive 2011/24/EU (the Regulation), was adopted in the EU. While the Regulation entered into force in January 2022, it will only begin to apply from January 2025 onwards, with preparatory and implementation-related steps to take place in the interim. Once the Regulation becomes applicable, it will have a phased implementation depending on the concerned products. The Regulation intends to boost cooperation among EU member states in assessing health technologies, including new medicinal products, and providing the basis for cooperation at the EU level for joint clinical assessments in these areas. The Regulation will permit EU member states to use common HTA tools, methodologies, and procedures across the EU, working together in four main areas, including joint clinical assessment of the innovative health technologies with the most potential impact for patients, joint scientific consultations whereby developers can seek advice from HTA authorities, identification of emerging health technologies to identify promising technologies early, and continuing voluntary cooperation in other areas. Individual EU member states will continue to be responsible for assessing non-clinical (e.g., economic, social, and ethical) aspects of health technology, and making decisions on pricing and reimbursement.
In the UK, the Voluntary Scheme for Branded Medicines Pricing and Access (VPAS) currently returns a portion of funds to the National Health Service (NHS) based on the sales of branded prescription medicines (innovative brands, branded generics, and biosimilars) when a maximum sales growth rate is exceeded. The 2019 VPAS caps the growth of NHS branded medicine spending at a nominal rate of 2% per year, with the industry returning any spending beyond the cap. However, the 2019 VPAS is due to come to an end in December 2023. It is possible that a future VPAS will include higher payback rates which could have a negative impact on our future potential NHS-based revenues.
We cannot predict the likelihood, nature, or extent of government regulation that may arise from future legislation or administrative or executive action in the United States or any other jurisdiction. If we or any third parties we may engage or with which we collaborate are slow or unable to adapt to changes in existing requirements or the adoption of new requirements or policies, or if we or such third parties are not able to maintain regulatory compliance, our product candidates may be unable to obtain regulatory approval or lose any regulatory approval that may have been obtained, and we may not achieve or sustain profitability. 
Even if we are able to commercialize any product candidate, coverage and adequate reimbursement may not be available or such product candidate may become subject to unfavorable pricing regulations or third-party coverage and reimbursement policies, which would harm our business. 
The regulations that govern regulatory approvals, pricing, and reimbursement for drug products vary widely from country to country. Some countries require approval of the sale price of a drug product before it can be marketed. In many countries, the pricing review period begins after marketing approval is granted. In some foreign markets, prescription drug product pricing remains subject to continuing governmental control even after initial approval is granted. As a result, we might obtain regulatory approval for a product in a particular country, but then be subject to price regulations that delay our commercial launch of the product, possibly for lengthy time periods, and negatively impact the revenues we are able to generate from the sale of the product in that country. Adverse pricing limitations may hinder our ability to recoup our investment in one or more product candidates, even if our product candidates obtain regulatory approval. 
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Our ability to commercialize any products successfully also will depend in part on the extent to which coverage and adequate reimbursement for these products and related treatments will be available from third-party payors, such as government authorities, private health insurers, and other organizations, which consider various factors in determining the level of coverage and reimbursement, including the nature of the disease to be treated, the availability and cost of other therapies for the same disease, and the size of the patient population that could benefit from such treatment. Even if we succeed in bringing one or more products to the market, these products may not be considered cost-effective, and the amount reimbursed for any products may be insufficient to allow us to sell our products on a competitive basis. For example, the cost of treatment with our product candidates may be expensive or more costly than other available treatment options, in particular, because such product candidates may require only a single or minimal number of administrations. Even if treatment costs are partially offset by coverage from third-party payors, required co-payments or deductibles may cause treatment with such product candidates to be too expensive for certain patients. Because our product candidates are in the early stages of development, we are currently unable to determine their cost effectiveness or the likely level or method of coverage and reimbursement. Increasingly, the third-party payors that reimburse patients or healthcare providers are requiring that drug companies provide these payors with predetermined discounts from list prices and are seeking to reduce the prices charged or the amounts reimbursed for drug products. If the price we are able to charge for any products we develop, or the coverage and reimbursement provided for such products, is inadequate in light of our development and other costs, our return on investment could be adversely affected. 
There may be significant delays in obtaining reimbursement for newly-approved drug products, and coverage may be more limited than the purposes for which the drug product is approved by the FDA or comparable foreign regulatory authorities. Moreover, eligibility for reimbursement does not imply that any product for which we receive regulatory approval will be reimbursed in all cases or at a rate that covers our costs, including for research, development, manufacture, sale, and distribution. 
Interim reimbursement levels for new drug products, if applicable, may also be insufficient to cover our costs and may not be made permanent. Reimbursement rates may be based on payments allowed for lower cost drug products that are already reimbursed, may be incorporated into existing payments for other services, and may reflect budgetary constraints or imperfections in Medicare data. Net prices for drug products may be reduced by mandatory discounts or rebates required by third-party payors and by any future relaxation of laws that presently restrict imports of drug products from countries where they may be sold at lower prices than in the United States. Obtaining coverage and adequate reimbursement for our product candidates may be particularly difficult because of the higher prices often associated with drugs administered under the supervision of a physician. Similarly, because our product candidates are physician-administered injectables, separate reimbursement for the product itself may or may not be available. Instead, the administering physician may or may not be reimbursed for providing the treatment or procedure in which our product is used. 
Further, no uniform policy for coverage and reimbursement exists in the United States, and coverage and reimbursement can differ significantly from payor to payor. Third-party payors often follow Medicare coverage policy and payment limitations in setting their own reimbursement rates, but also have their own methods and approval process apart from Medicare determinations. As a result, the coverage determination process is often time-consuming and costly and will likely require us to provide scientific and clinical support for the use of our product candidates to each payor separately, with no assurance that coverage and adequate reimbursement will be applied consistently or obtained in the first instance. Decisions regarding the extent of coverage and amount of reimbursement to be provided for any product candidates that we develop will be made on a payor-by-payor basis. One payor’s determination to provide coverage for a drug does not assure that other payors will also provide coverage and adequate reimbursement for the drug. Additionally, a third-party payor’s decision to provide coverage for a therapy does not imply that an adequate reimbursement rate will be approved. 
As discussed elsewhere in these Risk Factors, there have been, and likely will continue to be, legislative and regulatory proposals at the foreign, federal, and state levels directed at broadening the availability of healthcare and containing or lowering the cost of healthcare. We cannot predict what initiatives may be adopted in the future. The continuing efforts of the government, insurance companies, managed care organizations, and other payors of healthcare services to contain or reduce costs of healthcare or impose price controls may adversely affect: 
•
the demand for any of our product candidates that may receive regulatory approval; 
•
our ability to set a price that we believe is fair for our approved products; 
•
our ability to obtain coverage and reimbursement approval for an approved product; 
•
our ability to generate revenue and achieve or maintain profitability; 
•
the level of taxes that we are required to pay; and 
•
the availability of capital. 
Our inability to promptly obtain coverage and adequate reimbursement from third-party payors for the product candidates that we may develop and for which we obtain regulatory approval could have a material and adverse effect on our business, financial condition, results of operations, and prospects. 
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We face potential liability related to the privacy of personal information, including health information we utilize in the development of products developed from our ex vivo cell engineering platform, as well as information we may obtain from research institutions participating in our clinical trials and directly from individuals. 
We and our partners and vendors are subject to various federal, state, and foreign data protection and privacy laws and regulations. If we fail to comply with these laws and regulations, we may be subject to litigation, regulatory investigations, enforcement notices, enforcement actions, fines, and criminal or civil penalties, as well as negative publicity, reputational harm, and potential loss of business. 
In the United States, our and our partners’ and vendors’ operations are subject to numerous federal and state laws and regulations, including state data breach notification laws and federal and state data privacy laws and regulations that govern the collection, use, disclosure, and protection of health information and other personal information. For example, most healthcare providers, including research institutions from which we obtain patient health information, are subject to data privacy and security regulations promulgated under HIPAA, as amended by the Health Information Technology for Economic and Clinical Health Act of 2009 (HITECH). Depending on the facts and circumstances, we could be subject to significant penalties if we violate HIPAA. For example, under HIPAA, we could potentially face substantial criminal or civil penalties if we knowingly receive protected health information from a HIPAA-covered healthcare provider or research institution that has not satisfied HIPAA’s requirements for disclosure of such health information, or otherwise violate applicable HIPAA requirements related to the protection of such information. Even when HIPAA does not apply, failure to take appropriate steps to keep consumers’ personal information secure may constitute a violation of the Federal Trade Commission Act. 
Certain of the research materials we use in our therapeutic research and development efforts, as well as stem cell lines used as starting material in our ex vivo cell engineering product candidates, are derived from human sources, which may contain sensitive identifiable personal information regarding the donor. In addition, we or our partners or vendors may maintain or otherwise have access to sensitive identifiable personal information, including health information, that we receive throughout the clinical trial process, in the course of our research collaborations, and directly from individuals (or their healthcare providers) who may enroll in our patient assistance programs, if any. We may become subject to further obligations under HIPAA as a result of our access to such information. 
In addition, our collection of personal information generally, including information of our employees, human donors, or patients, may subject us to state data privacy laws governing the processing of personal information and requiring notification to affected individuals and state regulators in the event of a data breach involving such personal information. For example, we may be subject to state laws such as the California Consumer Privacy Act (CCPA) and its related regulations, and the California Privacy Rights Act (CPRA) amending the CCPA, which establish data privacy rights for residents of the State of California, with corresponding obligations on businesses related to transparency, deletion, and opt-out of the selling of personal information, and grant a private right of action for individuals in the event of certain security breaches that has increased the likelihood of, and risks associated with, data breach litigation. The CPRA, which became effective on January 1, 2023, significantly modifies the CCPA, including by expanding consumers’ rights with respect to certain sensitive personal information and imposing new audit requirements for higher risk data. The CPRA also creates a new state agency that is vested with authority to implement and enforce the CCPA and the CPRA, which could result in increased privacy and information security enforcement. Additional compliance investment and potential business process changes may also be required. Similar laws have passed in other states, and continue to be proposed at the state and federal level, reflecting a trend toward more stringent privacy legislation in the United States. Certain state laws may be more stringent or broader in scope, or offer greater individual rights, with respect to confidential, sensitive, and personal information than federal, international, or other state laws, and such laws may differ from each other and have potentially conflicting requirements that would make compliance challenging, require us to expend significant resources achieve compliance, and restrict our ability to process certain personal information.
Any clinical trial programs, including related regulatory filings, and research collaborations that we engage in outside the United States may implicate international laws and regulations concerning data protection and privacy, including those governing various aspects of clinical research and, in the EU, the General Data Protection Regulation (GDPR). The GDPR imposes obligations in relation to the collection, use, sharing, disclosure, transfer, and other processing of data relating to an identifiable living individual within the European Economic Area (EEA), or “personal data,” including a principle of accountability and the obligation to demonstrate compliance through policies, procedures, training, and audit. The GDPR imposes stringent operational requirements for data controllers and data processors of personal data. Among other things, the GDPR requires that detailed notices be provided to clinical trial subjects and investigators, as well as maintenance of certain security levels for personal data and notification of data breaches or security incidents to appropriate data protection authorities or data subjects. Further, as a result of the UK’s withdrawal from the EU effective as of December 31, 2020, we are required to comply with both the GDPR and the GDPR as incorporated into UK national law (UK GDPR) with respect to any clinical trial data generated from the EU and the UK, respectively, which may have differing requirements. We may be subject to diverging requirements under EU member state laws and UK law, such as whether consent can be used as the legal basis for processing of clinical trial data and the roles, responsibilities, and liabilities and respective data protection obligations as between CROs, clinical trial sites, and sponsors. As these laws develop and the rules diverge, we may need to make operational changes to adapt, which could increase our costs and adversely affect our business.
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The GDPR and UK GDPR regulate cross-border transfers of personal data out of the EEA and the United Kingdom, respectively. Recent legal developments in Europe have created complexity and uncertainty regarding the legality of and requirements with respect to transfers of personal data from the EEA and United Kingdom to the United States and other countries in which we or our partners or service providers may operate. Case law from the Court of Justice of the European Union (CJEU) states that reliance on the standard contractual clauses, which are a standard form of contract approved by the European Commission as an adequate personal data transfer mechanism, alone may not necessarily be sufficient in all circumstances and that transfers must be assessed on a case-by-case basis. We currently rely and expect to rely in the future on the EU standard contractual clauses, the UK Addendum to the EU standard contractual clauses, and the UK International Data Transfer Agreement, as applicable, to transfer personal data outside of the EEA and the UK, including to the United States. Following a period of legal complexity and uncertainty regarding international personal data transfers, particularly to the United States, we expect that the regulatory guidance and enforcement landscape will continue to develop in relation to transfers to the United States and elsewhere. As a result, we may have to make certain operational changes and we will have to implement revised standard contractual clauses and other relevant documentation for existing data transfers within required time frames. If we are unable to transfer personal data between and among countries and regions in which we or our partners or vendors operate, it could adversely affect the manner in which we operate our business, affect the geographical location or segregation of our relevant systems and operations, and adversely affect our financial results. 
These laws and regulations may also apply to service providers and vendors that store or otherwise process personal data on our behalf, such as CROs and other service providers that may support the conduct of our clinical trials and information technology or other vendors. If our data privacy or security measures fail to comply with applicable data privacy laws, or if a service provider or vendor misuses data we have provided to it or fails to safeguard such data, or otherwise fails to comply with such laws, we may be subject to litigation, regulatory investigations, enforcement notices, or enforcement actions imposing fines or requiring us to change the way we use personal data, as well as negative publicity, reputational harm, and potential loss of business. Failure to comply with the GDPR could result in penalties. Since we may be subject to the supervision of relevant data protection authorities under both the GDPR and the UK GDPR, we could be fined under each of those regimes independently in respect of the same breach. Penalties for certain breaches are up to the greater of €20 million (£17.5 million) or 4% of our global annual turnover. In addition to fines, GDPR noncompliance may result in regulatory investigations, reputational damage, orders to cease or change our data processing activities, enforcement notices, assessment notices for a compulsory audit, or civil claims, including class actions. As we continue to expand certain of our operations into other foreign countries and jurisdictions, we may be subject to additional laws and regulations that may affect how we conduct business.
We expect that we will need to expend significant capital and other resources to ensure ongoing compliance with applicable data privacy and security laws. Claims that we have violated individuals’ privacy rights or breached our contractual obligations related to data privacy and security, even if we are not found liable, could be expensive and time-consuming to defend and could result in negative publicity that could harm our business. Moreover, even if we take all necessary action to comply with legal and regulatory requirements, we could be subject to a data breach or other unauthorized access of personal information, which could subject us to fines and penalties, as well as litigation and reputational damage. 
If we fail to keep apprised of and comply with applicable international, federal, state, or local regulatory requirements and changes thereto, we could be subject to a range of regulatory actions that could affect our or any collaborators’ ability to seek to commercialize our product candidates. Any threatened or actual government enforcement action, or litigation when private rights of action are available, could also generate negative publicity, damage our reputation, result in liabilities, fines, and loss of business, and require that we devote substantial resources that could otherwise be used in support of other aspects of our business.
Risks Related to Our Limited Operating History, Financial Condition, and Need for Additional Capital 
We have incurred significant losses since our inception, and we expect to incur losses for the foreseeable future. We have no products approved for commercial sale and may never achieve or maintain profitability. 
We have a limited operating history. Biotechnology product development is a highly speculative undertaking and involves a substantial degree of risk. We have incurred significant losses since inception, have not generated any revenue from product sales, and have financed our operations historically through private placements of our convertible preferred stock and, more recently, through our initial public offering (IPO). We expect that it will be several years, if ever, before we have a commercialized product and generate revenue from product sales. We had net losses of $195.1 million and $189.0 million for the nine months ended September 30, 2023 and 2022, respectively. As of September 30, 2023, we had an accumulated deficit of $1.2 billion, which includes cumulative non-cash charges related to the revaluation of our success payment liabilities and contingent consideration of $10.0 million and $51.9 million, respectively. Our losses have resulted principally from expenses incurred for the research and development of our ex vivo and in vivo cell engineering platforms, management and administrative costs, and other expenses incurred while building our business infrastructure. 
87

 
We expect our operating losses and expenses will decline in 2024, excluding one-time items, as a result of our strategic repositioning in October 2023, and likely increase over the longer term from the 2024 level if our clinical trials are successful, and if we expand our research and development efforts. Our operating losses and expenses are, and will in the future likely be, driven by our ongoing operations and our potential future expanded operations, including if and as we: 
•
expand our research and development efforts;
•
advance and expand the capabilities of our ex vivo and in vivo cell engineering platforms; 
•
identify additional product candidates;
•
advance preclinical development of our current product candidates and initiate additional preclinical studies, including with respect to future product candidates; 
•
commence and advance through clinical studies of our current and future product candidates; 
•
establish our manufacturing capabilities, including through CDMOs and building our internal manufacturing facilities; 
•
acquire and license technologies aligned with our ex vivo and in vivo cell engineering platforms; 
•
seek regulatory approval of our current and future product candidates; 
•
engage in commercialization activities, including product manufacturing, marketing, sales, and distribution for any of our product candidates for which we obtain marketing approval; 
•
expand our operational, financial, and management systems and increase personnel, including those required to support our preclinical and clinical development, manufacturing, and potential future commercialization efforts; 
•
continue to develop, prosecute, and defend our intellectual property portfolio; and 
•
continue to incur legal, accounting, and other expenses necessary to operate our business, including the costs associated with operating as a public company. 
We have devoted a significant portion of our financial resources and efforts to building our organization, developing our ex vivo and in vivo cell engineering platforms, identifying and developing potential product candidates, executing preclinical studies, establishing manufacturing capabilities, preparing for and commencing clinical trials of our product candidates, acquiring technology, organizing and staffing the company, business planning, establishing and maintaining our intellectual property portfolio, raising capital, and providing general and administrative support for these operations. We are in the early stages of development of our product candidates and have not completed development or commercialization of any product candidate.
To become and remain profitable, we must succeed in identifying, developing, obtaining regulatory approval for, and eventually commercializing products that generate significant revenue. This will require us to be successful in a range of challenging activities, including completing preclinical studies and clinical trials of our product candidates, continuing to discover and develop additional product candidates, obtaining regulatory approval for any product candidates that successfully complete clinical trials, accessing manufacturing capacity, establishing marketing capabilities, and commercializing and ultimately selling any products for which we may obtain regulatory approval. We may never succeed in any or all of these activities and, even if we do, we may never generate revenue that is sufficient to achieve profitability. Even if we do achieve profitability, we may not be able to sustain profitability or meet outside expectations for our profitability. If any of the foregoing events were to occur, the value of our shares of common stock could be materially adversely affected. 
Because of the numerous risks and uncertainties associated with biopharmaceutical product development, we are unable to accurately predict the timing or increases in the amount of expenses we will incur or when, or if, we will be able to achieve profitability. If we are required by the FDA or comparable foreign regulatory authorities to perform studies in addition to those we currently anticipate, or if there are any delays in commencing or completing our clinical trials or the development of any of our product candidates, our expenses could increase and our ability to obtain commercial revenue could be further delayed and become more uncertain, which will have a material adverse impact on our business. 
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We will require additional funding to finance our operations. If we are unable to raise capital when needed, or on acceptable terms, we could be forced to delay, reduce, or eliminate our product development programs or commercialization efforts. 
Developing biopharmaceutical products, including conducting preclinical studies and clinical trials, is a very time-consuming, expensive, and uncertain process that takes years to complete. As described above, our operations have consumed substantial amounts of cash since inception, and we expect our expenses to increase if and as our ongoing activities grow in scope and breadth. Accordingly, we will need to obtain substantial additional funding in connection with our continuing operations. If we are unable to raise capital when needed or on attractive terms, we could be forced to delay, reduce, or eliminate our research and development programs or any future commercialization efforts, and our business, results of operations, and financial condition would be adversely affected. 
As of September 30, 2023, we had $268.6 million in cash, cash equivalents, and marketable securities. Based on our current business plans, we believe that our existing cash, cash equivalents, and marketable securities as of September 30, 2023 will be sufficient to fund our operating expenses and capital expenditure requirements for at least the next 12 months. We have based this estimate on assumptions that may prove to be wrong, and we could use our capital resources more quickly than we currently expect, which could require us to seek additional funds sooner than planned, including through public or private equity or debt financings or other sources, such as strategic collaborations. Furthermore, we hold significant balances of cash and cash equivalents, including as necessary to conduct our day-to-day operations, some of which are held in deposit accounts at commercial banks in excess of the government-provided deposit insurance. In addition, we may seek additional capital due to favorable market conditions or strategic considerations even if we believe we have sufficient funds for our current or future operating plans. For example, in August 2022, we entered into a sales agreement with Cowen and Company, LLC (Cowen), acting as sales agent, pursuant to which we may offer and sell through Cowen shares of our common stock having an aggregate offering price of up to $150.0 million from time to time in a series of one or more at the market equity offerings (collectively, the ATM facility). As of September 30, 2023, we had raised $27.6 million in net proceeds under the ATM facility. Attempting to secure additional financing may divert our management from our day-to-day activities, which may adversely affect our ability to develop our product candidates. 
Our future capital requirements will depend on many factors, including: 
•
the scope, timing, progress, costs, and results of discovery, preclinical development, and clinical trials for our current or future product candidates; 
•
the number and scope of clinical trials required for regulatory approval of our current or future product candidates; 
•
the costs, timing, and outcome of regulatory review of our current or future product candidates; 
•
the cost associated with building our manufacturing capabilities, as well as costs associated with the manufacturing of clinical and commercial supplies of our current or future product candidates; 
•
the costs and timing of future commercialization activities, including manufacturing, marketing, sales, and distribution, for any of our product candidates for which we receive marketing approval; 
•
the costs and timing of preparing, filing, and prosecuting patent applications, maintaining and enforcing our intellectual property rights, and defending any intellectual property-related claims, including any claims by third parties that we are infringing upon their intellectual property rights; 
•
our ability to maintain existing, and establish new, strategic collaborations, licensing, or other arrangements and the financial terms of any such agreements, including the timing and amount of any future milestone, royalty, or other payments due under any such agreement; 
•
the revenue, if any, received from commercial sales of our product candidates for which we receive marketing approval; 
•
the expenses required to attract, hire, and retain skilled personnel; 
•
the costs of operating as a public company; 
•
our ability to establish a commercially viable pricing structure and obtain approval for coverage and adequate reimbursement from third-party, including government, payors; 
•
potential interruptions or delays resulting from global geo-political, economic, and other factors beyond our control; 
•
the effect of competing technological and market developments; and 
•
the extent to which we acquire or invest in businesses, products, and technologies. 
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Our ability to raise additional funds will depend on financial, economic, geo-political, and market conditions and other factors over which we may have no or limited control. Market volatility, including as a result of recent bank failures, including Silicon Valley Bank (SVB) and Signature Bank (Signature), and measures taken in response thereto, and the resulting impact on the broader banking sector, geo-political and economic instability resulting from the recent escalation in conflict between Russia and Ukraine, the war between Israel and Hamas, tensions in US-China relations, and the aftermath of the COVID-19 pandemic, or other factors, could also adversely impact our ability to access capital as and when needed. Additional funds may not be available when we need them, on terms and at a cost that are acceptable to us, or at all. If adequate funds are not available to us on a timely basis, or on terms and at a cost that are acceptable to us, we could be required to: 
•
delay, limit, reduce, or terminate preclinical studies, clinical trials, or other research and development activities, or eliminate one or more of our development programs altogether, or otherwise restructure our operations or reduce our workforce; or 
•
delay, limit, reduce, or terminate our efforts to access manufacturing capacity or establish and operationalize our manufacturing facility, establish sales and marketing capabilities, or other activities that may be necessary to commercialize any product candidates for which we obtain regulatory approval, or reduce our flexibility in developing or maintaining our sales and marketing strategy with respect to any product candidates for which we obtain regulatory approval. 
For example, as described elsewhere in these Risk Factors, we implemented the October 2023 strategic repositioning and associated workforce reduction in order to focus our resources on our ex vivo cell therapy product candidates, and correspondingly, reduce our near-term investment in our fusogen platform, which involves shifting our focus on fusogen to research activities. We will require additional funding and other resources in order to expand preclinical development and initiate clinical development for product candidates derived from our fusogen platform.
Raising additional capital may cause dilution to our stockholders, restrict our operations, or require us to relinquish rights to our technologies or product candidates. 
Until such time, if ever, as we can generate substantial product revenue, we expect to finance our operations with our existing cash, cash equivalents, and marketable securities, proceeds from any future equity or debt financings, and upfront, milestone, and royalty payments received under any future licenses, collaborations, or other arrangements. Additional capital may not be available on terms that are reasonable or acceptable to us, if at all. If we raise additional capital through the sale of equity or debt securities, existing stockholders’ ownership interests will be diluted, and the terms of these securities may include liquidation or other preferences that adversely affect the rights of our stockholders. In addition, any such issuance, or the possibility of such issuance, may cause the market price of our common stock to decline. Debt financing, if available, may result in increased fixed payment obligations and the existence of securities with rights that may be senior to those of our common stock, and involve agreements that include covenants limiting or restricting our ability to take specific actions, such as incurring additional debt, making capital expenditures, declaring dividends, or acquiring, selling, or licensing intellectual property rights or assets, which could adversely impact our ability to conduct our business. 
If we raise additional funds through collaborations, strategic alliances, or marketing, distribution, or licensing arrangements with third parties, we may have to relinquish valuable rights to our intellectual property, technologies, future revenue streams, or product candidates or grant licenses on terms that may not be favorable to us. We could also be required to seek funds through arrangements with collaborators or others at an earlier stage than otherwise would be desirable. Any of these occurrences may have a material adverse effect on our business, operating results, and prospects. 
Our success payment and contingent consideration obligations in our license and acquisition agreements may result in dilution to our stockholders, drain our cash resources, or require us to incur debt to satisfy the payment obligations. 
We agreed to make success payments, payable in cash, pursuant to our license agreement with Harvard and contingent consideration and success payments, payable in cash or stock, pursuant to our acquisition agreement with Cobalt. Pursuant to the terms of our license agreement with Harvard, we may be required to make up to an aggregate of $175.0 million in success payments to Harvard (Harvard Success Payments), payable in cash, based on increases in the per share fair market value of our common stock. The potential Harvard Success Payments are based on multiples of increasing value ranging from 5x to 40x based on a comparison of the per share fair market value of our common stock relative to the original issuance price of $4.00 per share at ongoing pre-determined valuation measurement dates. The Harvard Success Payments can be achieved over a maximum of 12 years from the effective date of the agreement. If a higher success payment tier is met at the same time a lower tier is met, both tiers will be owed. Any previous Harvard Success Payments made are credited against the Harvard Success Payment owed as of any valuation measurement date so that Harvard does not receive multiple success payments in connection with the same threshold. As of September 30, 2023, a Harvard Success Payment had not been triggered. See Note 4, License and collaboration agreements to our consolidated financial statements included elsewhere in this Quarterly Report for more details on the various per share common stock values that trigger a Harvard Success Payment.
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In connection with the Cobalt acquisition, we are obligated to pay to certain former Cobalt stockholders contingent consideration (Cobalt Contingent Consideration) of up to an aggregate of $500.0 million upon our achievement of certain pre-defined development milestones and a success payment (Cobalt Success Payment) of $500.0 million, each of which is payable in cash or stock. The Cobalt Success Payment is payable if, at pre-determined valuation measurement dates, our market capitalization equals or exceeds $8.1 billion, and we are advancing a program based on the fusogen technology in a clinical trial pursuant to an IND, or have filed for, or received approval for, a BLA or new drug application for a product based on the fusogen technology. The Cobalt Success Payment can be achieved over a maximum of 20 years from the date of the acquisition, but this period could be shorter upon the occurrence of certain events. A valuation measurement date would be triggered upon a change of control if at least one of our programs based on the fusogen technology is the subject of an active research program at the time of such change of control. If there is a change of control and our market capitalization is below $8.1 billion as of the date of the change of control, the amount of the potential Cobalt Success Payment will decrease, and the amount of potential Cobalt Contingent Consideration will increase. As of September 30, 2023, a Cobalt Success Payment had not been triggered. See Note 3, Acquisitions, to our consolidated financial statements included elsewhere in this Quarterly Report for details on the amount of the potential Cobalt Success Payment and potential Cobalt Contingent Consideration if there is a change of control based on various thresholds for our market capitalization on such change of control date. 
In order to satisfy our obligations to make these success payments, if and when they are triggered, we may issue equity or convertible debt securities that may cause dilution to our stockholders, or we may use our existing cash or incur debt to satisfy the success payment obligations in cash, which may adversely affect our financial position. In addition, these success payments may impede our ability to raise money in future public offerings of debt or equity securities or to obtain a third-party line of credit. 
The contingent consideration and success payment obligations in our license and acquisition agreements may cause our operating results, net losses, and financial condition as reported by United States generally accepted accounting principles to fluctuate significantly from quarter to quarter and year to year, which may reduce the usefulness of our financial statements. 
Our success payment and contingent consideration obligations under our license and acquisition agreements are recorded as liabilities on our balance sheets. Under United States generally accepted accounting principles (GAAP), we are required to estimate the fair value of these liabilities as of each quarter end, with changes in the estimated fair value recorded in research and development-related success payments and contingent consideration. Factors that may lead to increases or decreases in the estimated fair value of the success payment liabilities include, among others, changes in the value of our common stock and market capitalization, changes in volatility, the estimated number and timing of valuation measurement dates, the term of the success payments, and changes in the risk-free interest rate. Factors that may lead to increases or decreases in the estimated fair value of our contingent consideration obligations include, among others, the estimated likelihood and timing within which milestones may be achieved and the estimated discount rates. A small change in the inputs and related assumptions with respect to our success payment and contingent consideration liabilities may result in a relatively large change in the estimated valuation and associated liabilities and resulting expense or gain. As a result, our operating results, net losses, and financial condition as reported by GAAP may fluctuate significantly from quarter to quarter and year to year for reasons unrelated to our operations, which may reduce the usefulness of our GAAP financial statements. For example, as of September 30, 2023 and December 31, 2022, the estimated aggregate fair value of the Cobalt Success Payment and Harvard Success Payment liabilities was $12.4 million and $21.0 million, respectively, and the estimated fair value of the Cobalt Contingent Consideration was $103.2 million and $150.4 million, respectively.
For the three months ended September 30, 2023, we recorded gains of $22.0 million and $2.0 million, respectively, related to the aggregate change in the estimated fair value of the Cobalt Success Payment and Harvard Success Payment liabilities. For the three months ended September 30, 2023, we recorded a gain of $58.6 million related to the change in the estimated fair value of the Cobalt Contingent Consideration. We have incurred net losses since our inception and expect to continue to incur net losses for the foreseeable future. It is possible that future fluctuations in the price of our common stock and market capitalization and the resulting change in the estimated fair value of our success payment liabilities could lead us to record net income in a future period despite us incurring operating losses and negative cash flows during such period. Alternatively, significant stock appreciation during a future period could lead to a significant increase in our recorded GAAP net loss. 
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Our limited operating history may make it difficult to evaluate our prospects and likelihood of success. 
We have a limited operating history upon which to evaluate our business and prospects. Since our inception in July 2018, we have devoted substantially all of our resources and efforts to building our organization, developing our ex vivo and in vivo cell engineering platforms, identifying and developing potential product candidates, executing preclinical studies, establishing manufacturing capabilities, preparing for and commencing clinical trials of our product candidates, acquiring technology, organizing and staffing the company, business planning, establishing and maintaining our intellectual property portfolio, raising capital, and providing general and administrative support for these operations. We have not yet demonstrated our ability to successfully complete any clinical trials, including Phase 3 or other pivotal clinical trials, obtain regulatory approvals, manufacture a commercial-scale product or arrange for a third party to do so on our behalf, or conduct sales and marketing activities necessary for successful product commercialization. Additionally, we expect our financial condition and operating results to continue to fluctuate significantly from period to period due to a variety of factors, many of which are beyond our control. Consequently, predictions about our future success or viability are difficult to make and may not be as accurate as they could be if we had a longer operating history. 
Risks Related to Commercialization of Our Product Candidates 
We operate in highly competitive and rapidly changing industries, which may result in others discovering, developing, or commercializing competing products before or more successfully than we do. 
The biotechnology and pharmaceutical industries are highly competitive and subject to significant and rapid technological change. Our success is highly dependent on our ability to discover, develop, and obtain marketing approval for new and innovative products on a cost-effective basis and to market them successfully. In doing so, we face and will continue to face intense competition from a variety of businesses, including large pharmaceutical companies, biotechnology companies, academic institutions, government agencies, and other public and private research organizations. These organizations may have significantly greater resources than we do and conduct similar research, seek patent protection, and establish collaborative arrangements for research, development, manufacturing, and marketing of products that compete with our product candidates. Mergers and acquisitions in the pharmaceutical and biotechnology industries may result in even more resources, including intellectual property that may be necessary or useful for the development and commercialization of our product candidates, being concentrated in our competitors and becoming unavailable to us on commercially reasonable terms or at all. Competition may increase further as a result of advances in the commercial applicability of technologies and greater availability of capital for investment in these industries. 
With the proliferation of new drugs and therapies for our target indications, and as new technologies become available, we expect to face increasingly intense competition. If we fail to stay at the forefront of technological change, we may be unable to compete effectively. Any product candidates that we successfully develop and are able to commercialize, including those for the treatment of various cancers, B-cell-mediated autoimmune diseases, and type 1 diabetes, will compete with existing therapies and new therapies that may become available in the future. The highly competitive nature of and rapid technological changes in the biotechnology and pharmaceutical industries could render our product candidates or our technologies obsolete, less competitive, or uneconomical. Our competitors may, among other things: 
•
have significantly greater financial, manufacturing, marketing, drug development, technical, and human resources than we have; 
•
develop and commercialize products that are safer, more effective, less expensive, more convenient, or easier to administer, or have fewer or less severe side effects than any products for which we may obtain regulatory approval; 
•
obtain quicker regulatory approval; 
•
establish proprietary positions covering our products and technologies; 
•
implement more effective approaches to sales and marketing; or 
•
form more advantageous strategic alliances. 
Our business, financial condition, and results of operations could be materially adversely affected by any of the foregoing events. 
In addition, our potential future collaborators may decide to market and sell products that compete with the product candidates that we have agreed to license to them, which could have a material adverse effect on our future business, financial condition, and results of operations. Smaller and other early-stage companies may also prove to be significant competitors, particularly through collaborative arrangements with large and established companies. As described elsewhere in these Risk Factors and in the subsection titled “Business—Competition” in the 2022 Annual Report, we currently and in the future will compete with third parties in recruiting and retaining qualified scientific and management personnel, establishing clinical trial sites, and recruiting patients for clinical trials, as well as in acquiring technologies complementary to, or necessary for, our programs. 
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Market opportunity and market growth for our product candidates may prove to be smaller than we initially estimated, and even if the markets in which we compete achieve the forecasted growth, our business may not grow at similar rates, or at all. 
We intend to initially focus our product candidate development on treatments for various diseases caused by missing or damaged cells. Our projections of addressable patient populations within any particular disease state that may benefit from treatment with our product candidates are based on our estimates. Market opportunity estimates and growth forecasts are subject to significant uncertainty and are based on assumptions and estimates. These estimates, which have been derived from a variety of sources, including scientific literature, surveys of clinics, patient foundations, and market research, may prove to be incorrect. Further, new studies may change the estimated incidence or prevalence of these diseases. Additionally, the potentially addressable patient population for our product candidates may not ultimately be amenable to treatment with our product candidates, including if the cost of treatment with our product candidates, including any required co-payments, is expensive or higher than other available therapies. Our market opportunity may also be limited by future competitor therapies that enter the market. If any of our estimates proves to be inaccurate, the market opportunity for any product candidate that we or our strategic partners develop could be significantly diminished, which would have an adverse material impact on our business. 
In particular, certain of our product candidates are intended to treat cancer, and, in particular, B cell malignancies. Cancer therapies are sometimes characterized as first-line, second-line, or third-line and beyond, and the FDA often approves new therapies initially only for a particular line of use. When cancer is detected early enough, first-line therapy is sometimes adequate to cure the cancer or prolong life without a cure. Whenever first-line therapy, which usually consists of chemotherapy, antibody drugs, tumor-targeted small molecules, hormone therapy, radiation therapy, surgery, or a combination of these, proves unsuccessful, second-line therapy may be administered. Second-line therapies often consist of more chemotherapy, antibody drugs, tumor-targeted small molecules, radiation therapy, or a combination of these. Third-line therapies can include chemotherapy, antibody drugs, and small molecule tumor-targeted therapies, more invasive forms of surgery, and new technologies. The use of certain classes of therapies, including CAR T therapies, has been limited to a subset of patients with relapsed or refractory disease. Our projections of both the number of people who have the cancers we are targeting, as well as the subset of people with these cancers who are in a position to receive a particular line of therapy and who have the potential to benefit from treatment with our product candidates, are based on our beliefs and estimates. Consequently, even if our product candidates are approved for a later line of therapy, the number of patients that may be eligible for treatment with our product candidates may turn out to be much lower than expected. 
In addition, even if the market opportunity for our product candidates achieves or exceeds the level and growth we anticipate, we may be unable to grow our business at the rate or in the manner necessary to successfully capitalize on this opportunity, including due to limited financial, personnel, and other resources. 
We currently have no marketing, sales, or distribution infrastructure and we intend to either establish a sales and marketing infrastructure or outsource this function to a third party. Each of these commercialization strategies carries substantial risks to us. 
We currently have no marketing, sales, or distribution capabilities because all of our product candidates are in the early stages of development. If one or more of our product candidates complete clinical development and receive regulatory approval, we intend to either establish a sales and marketing organization with technical expertise and supporting distribution capabilities to commercialize our product candidates in a legally compliant manner, or to outsource this function to a third party, both of which involve significant risks. 
If we elect to establish our own sales and marketing capabilities, we will incur significant additional costs, including to hire and retain qualified personnel to build out the organization, and we may be unable to build out this organization in a way that will enable us to successfully market our products and generate revenues. If we elect to enter into arrangements with third parties to perform sales and marketing with respect to our product candidates, we may be unable to identify suitable partners, and even if we do identify such partners, we may be unable to negotiate the terms of such arrangement in a timely manner or at all, which could delay our marketing efforts and our ability to generate revenues. To the extent that we are able to enter into collaboration agreements with respect to marketing, sales, or distribution, our product revenue may be lower than if we directly marketed or sold any approved products. Such collaborative arrangements with partners may place the commercialization of our products outside of our control and would subject us to a number of risks, including that we may not be able to control the amount or timing of resources that our collaborative partner devotes to our products or that our collaborator’s willingness or ability to complete its obligations, and our ability to complete our obligations under these arrangements, may be adversely affected by business combinations or significant changes in our collaborator’s business strategy. If we are unable to enter into these arrangements on acceptable terms, or at all, we may not be able to successfully commercialize any products for which we receive regulatory approval. 
If we are not successful in commercializing any approved products, either on our own or through collaborations with one or more third parties, our ability to generate product revenue will suffer and we may incur significant additional losses, which would have a material adverse effect on our business, financial condition, and results of operations. 
93

 
Our product candidates for which we intend to seek approval as biologic products may face competition sooner than anticipated. 
The ACA includes a subtitle called the Biologics Price Competition and Innovation Act of 2009 (BPCIA), which created an abbreviated approval pathway for biological products that are biosimilar to or interchangeable with an FDA-licensed reference biological product. Under the BPCIA, an application for a highly similar or “biosimilar” product may not be submitted to the FDA until four years following the date that the reference product was first approved by the FDA. In addition, the approval of a biosimilar product may not be made effective by the FDA until 12 years from the date on which the reference product was first approved. During this 12-year period of exclusivity, another company may still market a competing version of the reference product if the FDA approves a full BLA for the competing product containing the applicant’s own preclinical data and data from adequate and well-controlled clinical trials to demonstrate substantial evidence that such product provides benefits that outweigh its known and potential risks for the intended patient population, as well as data that demonstrate that such product can be manufactured to a pre-defined standard. 
We believe that any of our product candidates that may be approved as a biological product under a BLA should qualify for the 12-year period of exclusivity. However, there is a risk that this exclusivity could be shortened due to congressional action or otherwise, or that the FDA will not consider our product candidates to be reference products for competing products, potentially creating the opportunity for competition sooner than anticipated. Other aspects of the BPCIA, some of which may impact the BPCIA exclusivity provisions, have also been the subject of litigation. Moreover, the extent to which a biosimilar, once approved, will be substituted for any one of our reference products in a way that is similar to traditional generic substitution for non-biological products is not yet clear, and will depend on a number of marketplace and regulatory factors that are still developing. 
Jurisdictions outside the United States have also established abbreviated pathways for regulatory approval of biological products that are biosimilar to earlier approved reference products. For example, the EU has had an established regulatory pathway for biosimilars since 2004. However, biosimilars can only be authorized once the period of data exclusivity on the reference biological medicine has expired. 
The increased likelihood of biosimilar competition has increased the risk of loss of innovators’ market exclusivity. As a result of this and uncertainties regarding patent protection, we are not currently able to predict with certainty the length of market exclusivity for any particular product candidate that may receive marketing approval based solely on the expiration of the relevant patent(s) or the current forms of regulatory exclusivity. There may also be future changes in United States regulatory law that might reduce biological product regulatory exclusivity. The loss of market exclusivity for any product for which we receive regulatory approval could materially and negatively affect or prevent our ability to generate revenues, which could prevent us from achieving or sustaining profitability. 
Risks Related to Ownership of Our Common Stock 
Our principal stockholders and management own a significant percentage of our stock and will be able to exert significant control over matters subject to stockholder approval. 
As of September 30, 2023, our executive officers, directors, holders of 5% or more of our capital stock, and their respective affiliates, beneficially owned, in the aggregate, approximately 62% of our common stock. Therefore, these stockholders have the ability to influence us through this ownership position. These stockholders may be able to determine all matters requiring stockholder approval. For example, these stockholders may be able to control elections of directors, amendments to our organizational documents, or approval of any merger, sale of assets, or other major corporate transaction. This may prevent or discourage unsolicited acquisition proposals or offers for our common stock that other stockholders may feel are in their best interests. 
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Future sales of our common stock in the public market could cause our common stock price to fall. 
Our common stock price could decline as a result of sales or distributions of a large number of shares of common stock or the perception that these sales or distributions could occur. These transactions involving a large number of shares of our common stock, or the possibility that these transactions may occur, might also make it more difficult for us to sell equity securities in the future at a time and price that we deem appropriate. As of September 30, 2023, 197.1 million shares of our common stock were outstanding. Substantially all shares of common stock sold in our IPO (excluding any shares sold to our directors or officers in the directed share program) are freely tradable without restriction or further registration under the Securities Act of 1933, as amended (Securities Act), unless held by our “affiliates” as defined in Rule 144 under the Securities Act. In addition, all shares of common stock sold in the ATM facility are freely tradable without restriction or further registration under the Securities Act, unless held by our “affiliates” as defined in Rule 144 under the Securities Act. Shares issued upon the exercise of stock options outstanding under our equity incentive plans or pursuant to future awards granted under those plans will become available for sale in the public market to the extent permitted by the provisions of applicable vesting schedules, as well as Rules 144 and 701 under the Securities Act. We also register the offer and sale of all shares of common stock that we may issue under our equity compensation plans. Accordingly, these shares may be sold in the public market upon issuance. In addition, in the future, we may issue additional shares of common stock, or other equity or debt securities convertible into common stock, in connection with a financing, acquisition, employee arrangement, or otherwise. Any such issuance could result in substantial dilution to our existing stockholders and could cause the price of our common stock to decline. 
We do not currently intend to pay dividends on our common stock and, consequently, our stockholders’ ability to achieve a return on their investment will depend on appreciation of the value of our common stock. 
We have never declared or paid cash dividends on our common stock. We currently intend to retain all available funds and any future earnings to support operations and to finance the growth and development of our business. We do not intend to declare or pay any cash dividends on our capital stock in the foreseeable future. As a result, any investment return on our common stock will depend upon increases in the value of our common stock, which is not certain. 
Provisions in our amended and restated certificate of incorporation and our amended and restated bylaws and Delaware law might discourage, delay, or prevent a change in control of our company or changes in our management and, therefore, depress the market price of our common stock. 
Our amended and restated certificate of incorporation and amended and restated bylaws contain provisions that could depress the market price of our common stock by acting to discourage, delay, or prevent a change in control of our company or changes in our management that the stockholders of our company may deem advantageous. These provisions, among other things: 
•
establish a staggered Board divided into three classes serving staggered three-year terms, such that not all members of the Board are elected at one time; 
•
authorize our Board to issue new series of preferred stock without stockholder approval and create, subject to applicable law, a series of preferred stock with preferential rights to dividends or our assets upon liquidation, or with superior voting rights to our existing common stock; 
•
eliminate the ability of our stockholders to call special meetings of stockholders; 
•
eliminate the ability of our stockholders to fill vacancies on our Board; 
•
establish advance notice requirements for nominations for election to our Board or for proposing matters that can be acted upon by stockholders at our annual stockholder meetings; 
•
permit our Board to establish the number of directors; 
•
provide that our Board is expressly authorized to make, alter, or repeal our bylaws; 
•
provide that stockholders can remove directors only for cause and only upon the approval of not less than 66 2/3% of all outstanding shares of our voting stock; 
•
require the approval of not less than 66 2/3% of all outstanding shares of our voting stock to amend our bylaws and specific provisions of our certificate of incorporation; and 
•
limit the jurisdictions in which certain stockholder litigation may be brought. 
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As a Delaware corporation, we are subject to the anti-takeover provisions of Section 203 of the Delaware General Corporation Law, which prohibits a Delaware corporation from engaging in a business combination specified in the statute with an interested stockholder (as defined in the statute) for a period of three years after the date of the transaction in which the person first becomes an interested stockholder, unless the business combination is approved in advance by a majority of the independent directors or by the holders of at least two-thirds of the outstanding disinterested shares. The application of Section 203 of the Delaware General Corporation Law could also have the effect of delaying or preventing a change of control of our company. 
Our certificate of incorporation provides that the Court of Chancery of the State of Delaware will be the exclusive forum for substantially all disputes between us and our stockholders, which could limit our stockholders’ ability to obtain a favorable judicial forum for disputes with us or our directors, officers, or employees. 
Our amended and restated certificate of incorporation provides that, unless we consent in writing to the selection of an alternative forum, the sole and exclusive forum, to the fullest extent permitted by law, for (i) any derivative action or proceeding brought on our behalf, (ii) any action asserting a breach of a fiduciary duty owed by any director, officer, or other employee to us or our stockholders, (iii) any action asserting a claim against us or any director, officer, or other employee arising pursuant to the Delaware General Corporation Law, (iv) any action to interpret, apply, enforce, or determine the validity of our second amended and restated certificate of incorporation or amended and restated bylaws, or (v) any other action asserting a claim that is governed by the internal affairs doctrine, shall be the Court of Chancery of the State of Delaware (or another state court or the federal court located within the State of Delaware if the Court of Chancery does not have or declines to accept jurisdiction), in all cases subject to the court’s having jurisdiction over indispensable parties named as defendants. In addition, our amended and restated certificate of incorporation provides that the federal district courts of the United States will be the exclusive forum for resolving any complaint asserting a cause of action arising under the Securities Act, but that the forum selection provision will not apply to claims brought to enforce a duty or liability created by the Securities Exchange Act of 1934, as amended (Exchange Act). 
Although we believe these provisions benefit us by providing increased consistency in the application of Delaware law for the specified types of actions and proceedings, the provisions may have the effect of discouraging lawsuits against us or our directors and officers. Alternatively, if a court were to find the choice of forum provision contained in our amended and restated certificate of incorporation to be inapplicable or unenforceable in an action, we may incur additional costs associated with resolving such action in other jurisdictions, which could harm our business, financial condition, and operating results. For example, under the Securities Act, federal courts have concurrent jurisdiction over all suits brought to enforce any duty or liability created by the Securities Act, and investors cannot waive compliance with the federal securities laws and the rules and regulations thereunder. Any person or entity purchasing or otherwise acquiring any interest in our shares of capital stock will be deemed to have notice of and consented to this exclusive forum provision, but will not be deemed to have waived our compliance with the federal securities laws and the rules and regulations thereunder. 
Our ability to use our net operating loss carryforwards and certain other tax attributes may be limited. 
Under the Tax Cuts and Jobs Act of 2017 (Tax Act), our federal net operating losses (NOLs) generated in tax years beginning after December 31, 2017, may be carried forward indefinitely, but the deductibility of such federal NOLs is limited to 80% of taxable income. In addition, under Sections 382 and 383 of the Internal Revenue Code of 1986, as amended, if a corporation undergoes an “ownership change,” generally defined as a greater than 50 percentage point change (by value) in its equity ownership by certain stockholders over a three-year period, the corporation’s ability to use its pre-change NOL and other pre-change tax attributes, such as research and development tax credits, to offset its post-change income or taxes may be limited. We may have experienced ownership changes in the past and may experience ownership changes as a result of subsequent shifts in our stock ownership, some of which are outside our control. As a result, our ability to use our pre-change NOLs and tax credits to offset post-change taxable income, if any, could be subject to limitations. Similar provisions of state tax law may also apply. In addition, at the state level, there may be periods during which the use of NOLs is suspended or otherwise limited, which could accelerate or permanently increase state taxes owed. As a result, even if we attain profitability, we may be unable to use and gain the benefit of a material portion of our NOLs and tax credits. 
General Risk Factors 
Our quarterly operating results may fluctuate significantly or may fall below the expectations of investors or securities analysts, each of which may cause our stock price to fluctuate or decline. 
We expect our operating results to be subject to quarterly fluctuations. Our net loss and other operating results will be affected by numerous factors, including: 
•
timing and variations in the level of expense related to the current or future development of our programs; 
•
timing and status of enrollment for our clinical trials; 
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•
changes or fluctuations in our stock price and market capitalization, which could impact the value of our contingent obligations and cause fluctuations in our operating expenses as a result of these non-cash adjustments;
•
impact of geo-political, economic, and other factors beyond our control, including the impact of COVID-19, on us or third parties with which we collaborate or that we engage; 
•
results of clinical trials, or the addition or termination of such clinical trials or funding support by us or potential future partners or other third parties; 
•
our execution of any collaboration, licensing, or similar arrangements, and the timing of payments we may make or receive under such arrangements or the termination or modification of any such arrangements; 
•
any intellectual property infringement, misappropriation, or violation lawsuit or opposition, interference, post-grant proceeding, or cancellation proceeding in which we may become involved; 
•
additions and departures of key personnel; 
•
strategic decisions by us or our competitors, such as acquisitions, divestitures, spin-offs, joint ventures, strategic investments, or changes in business strategy; 
•
the impact of global supply chain issues and rising rates of inflation on the costs of laboratory consumables, supplies, and equipment required for our ongoing operations; 
•
if any product candidate we may develop receives regulatory approval, the timing and terms of such approval and market acceptance and demand for such product candidate; 
•
the timing and cost of establishing a sales, marketing, and distribution infrastructure to commercialize any products for which we may obtain marketing approval and intend to commercialize on our own or jointly with current or future collaborators; 
•
regulatory developments affecting current or future product candidates or those of our competitors; 
•
the amount of expense or gain associated with the change in value of the success payments and contingent consideration; and 
•
changes in general market and economic conditions. 
If our quarterly operating results fall below the expectations of investors or securities analysts, the price of our common stock could decline substantially. Furthermore, any quarterly fluctuations in our operating results may, in turn, cause the price of our stock to fluctuate substantially. We believe that quarterly comparisons of our financial results are not necessarily meaningful and should not be relied upon as an indication of our future performance. 
Our stock price may be volatile or may decline regardless of our operating performance, which may result in substantial losses for investors and may potentially subject us to securities class action litigation, which is expensive and could divert management’s attention. 
The market price of our common stock, as well as investor perceptions of our business and its value, may be highly volatile and may fluctuate substantially as a result of a variety of factors, some of which are related in complex ways, and many of which are beyond our control, including the factors listed below and other factors describe in these Risk Factors: 
•
the commencement of, enrollment in, or results of current and future preclinical studies and clinical trials we may conduct, or changes in the development status of our product candidates; 
•
any delay in regulatory filings for our product candidates and any adverse development or perceived adverse development with respect to the applicable regulatory authority’s review of such filings, including the issuance by the FDA of a “refusal to file” letter or a request for additional information; 
•
adverse results or delays in clinical trials; 
•
perceptions regarding the significance of data from our clinical trials, particularly preliminary data;
•
our decision to initiate a preclinical study or clinical trial, not to initiate a preclinical study or clinical trial, or to terminate an existing preclinical study or clinical trial; 
•
adverse actions taken by regulatory agencies with respect to our preclinical studies or clinical trials, manufacturing supply chain, or sales and marketing activities, including failure to receive regulatory approval of our product candidates; 
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•
changes in laws or regulations, including preclinical study or clinical trial requirements for regulatory approvals worldwide; 
•
adverse changes to our relationship with manufacturers or suppliers; 
•
manufacturing, supply, or distribution shortages; 
•
our failure to successfully commercialize our product candidates; 
•
changes in the structure of healthcare payment systems; 
•
additions or departures of key scientific or management personnel; 
•
unanticipated serious safety concerns related to the use of our product candidates; 
•
disputes or other developments relating to proprietary rights, including patent rights, trade secrets, litigation matters, and our ability to obtain patent protection for our technologies or product candidates; 
•
variations in our results of operations; 
•
our cash position; 
•
our failure to meet the estimates and projections of the investment community or that we may otherwise provide to the public; 
•
publication of research reports about us or our industry, or ex vivo and in vivo cell engineering products in particular, or positive or negative recommendations or withdrawal of research coverage by securities analysts; 
•
announcements made by us or our competitors about new product candidates and programs, success, setbacks, or other updates related to product candidates and programs that exist or are under development, strategic transactions and relationships, such as acquisitions collaborations, and joint ventures, or capital commitments; 
•
our inability to establish or successfully maintain any collaborations or other strategic relationships, if needed; 
•
our ability to effectively manage our growth; 
•
the size and growth of our initial target markets; 
•
changes in the market valuations of similar companies; 
•
press reports, whether or not true, about our business; 
•
sales or perceived potential sales of our common stock by us or our stockholders; 
•
overall fluctuations in the equity markets; 
•
ineffectiveness of our internal controls; 
•
changes in accounting practices or principles; 
•
changes or developments in the global legal and regulatory environment, including any new laws or regulations, or amendments to existing laws or regulations, that may impact the commercial environment for our product candidates; 
•
litigation involving us, our industry, or both, or investigations by regulators into our operations or those of our competitors; 
•
general political and economic conditions both within and outside the United States, including changes in interest rates, rising inflation, geo-political and economic instability resulting from the recent escalation in conflict between Russia and Ukraine, the war between Israel and Hamas, tensions in US-China relations, and economic and tax policies announced by foreign countries; and 
•
other events or factors, many of which are beyond our control. 
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The stock market in general, and biopharmaceutical companies in particular, have experienced extreme price and volume fluctuations that have often been unrelated or disproportionate to the operating performance of these companies. Broad market and industry factors may negatively affect the market price of our common stock, regardless of our actual operating performance. If the market price of our common stock does not exceed your purchase price, you may not realize any return on, and may lose some or all of, your investment. In addition, because the biotechnology industry is complex and subject to heightened risks as compared to many other industries, investors may be reluctant to place value in and invest in our company and choose instead to prioritize investment in other companies and industries, including those that may be perceived as more stable or that prioritize initiatives that may not be relevant to our industry or practical for us to prioritize at this stage in our development. 
In the past, securities class action litigation has often been instituted against companies following periods of volatility in the market price of a company’s securities. The market price of our common stock has fluctuated since our IPO and may continue in the future to be volatile. This type of litigation, if instituted, could result in substantial costs and a diversion of management’s attention and resources, which would harm our business, operating results, or financial condition.
Market and economic conditions may negatively impact our business, financial condition, and share price.
Concerns about inflation, interest rates, energy costs, geo-political issues, the United States mortgage market and a declining real estate market, unstable global credit markets and financial conditions, and volatile oil prices have led to periods of significant economic instability, diminished liquidity and credit availability, declines in investment in industries perceived as complex or higher risk, such as biotechnology, declines in consumer confidence and discretionary spending, diminished expectations for the global economy and expectations of slower global economic growth going forward, increased unemployment rates, and increased credit defaults in recent years. Our general business strategy may be adversely affected by any such economic downturns, volatile business environments, and continued unstable or unpredictable economic and market conditions, including as a result of a prolonged government shutdown, or the perception or possibility that such a shutdown may occur. Recently, the closures of SVB and Signature and their placement into receivership with the Federal Deposit Insurance Corporation created bank-specific and broader financial institution liquidity risk and concerns. Although government intervention ultimately provided depositors at SVB and Signature with access to their funds, adverse developments with respect to specific financial institutions or the broader financial services industry that have occurred or may occur in the future may lead to market-wide liquidity shortages, impair the ability of companies to access near-term working capital needs, and create additional market and economic uncertainty. There can be no assurance that future credit and financial market instability and a deterioration in confidence in economic conditions will not occur, and we cannot predict the impact or follow-on effects of these insolvencies more broadly or on our business in particular. Further, there is no guarantee that the government will intervene to provide depositors with access to funds if similar events occur in the future. If other banks and financial institutions with which we have commercial relationships enter receivership or become insolvent in the future, our ability to access our existing cash, cash equivalents, and investments may be threatened, which could adversely affect our business and financial condition.
Given the depth and breadth of our portfolio, we assess and prioritize our programs on an ongoing basis based on various factors, including internal and external opportunities and constraints, which may result in our decision to advance certain programs ahead or instead of others. Given the volatility in our stock price and the increased difficulty in accessing global credit markets and raising capital due to the market and economic conditions described above, we have adjusted our pipeline prioritization strategy and resource allocation in order to enable the success of our most advanced product candidates. In particular, we have gated investment in our programs, with future investment dependent on our achievement of certain milestones. Even if our programs achieve the required milestones, development and potential commercialization of our product candidates may be delayed, which could harm our competitive position. In order to manage resource constraints, we may be required to make decisions regarding how to prioritize our programs based on limited data. As a result, we may be required to delay or halt the development of potentially promising earlier stage programs to focus our resources on a limited number of more advanced programs with higher probabilities of success in the shorter term. Such decisions would reduce the breadth and diversity of our portfolio and investments therein, potentially limit the long-term growth of our pipeline, and increase the risk and extent of the negative impact on our business if such programs are not successful.
In addition, if any of the events described occur, or if the market and economic conditions described above continue to deteriorate or do not improve, it may make any necessary debt or equity financing more difficult to complete, more costly, and more dilutive. Failure to secure any necessary financing in a timely manner and on favorable terms could have a material adverse effect on our growth strategy, financial performance, and stock price. As a result, we may be required to further adjust our pipeline prioritization strategy and resource allocation in order to extend our cash runway and enable the success of certain of our product candidates, which may require that we make adjustments based on limited information and slow or stop the development of certain product candidates. Additionally, rising rates of inflation have increased the costs associated with conducting our business, including by causing substantial increases in the costs of materials, including raw materials and consumables, equipment, services, and labor. Given that we do not currently generate revenue from sales of any of our product candidates, we do not have an ability to offset these increases in our costs. Moreover, given the unpredictable nature of the current economic climate, including future changes in rates of inflation, it may be increasingly difficult for us to predict and control our future expenses, which may harm our ability to conduct our business. 
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We or the third parties upon whom we depend may be adversely affected by natural disasters, including earthquakes, fires, typhoons, and floods, public health epidemics, such as the COVID-19 pandemic, telecommunications or electrical failures, geo-political actions, including war and terrorism, political and economic instability, and other events beyond our control, and our business continuity and disaster recovery plans may not adequately protect us from a serious disaster. 
We or our partners, CROs, CDMOs, or other service providers, may experience interruptions to our operations, including the conduct of our research and development programs, clinical trials, and manufacturing operations, due to natural disasters, including earthquakes, fires, typhoons, and floods, public health epidemics, such as the COVID-19 pandemic, hardware, software, telecommunication or electrical failures, geo-political actions, including war and terrorism, or political and economic instability, which could significantly disrupt or harm our business. 
Our corporate headquarters and other facilities, including the site of our planned manufacturing facility, are located in areas that have experienced significant natural disasters, including the San Francisco Bay Area and Seattle, Washington, each of which have experienced severe effects from wildfires and, in the case of the San Francisco Bay Area, severe earthquakes. We do not carry earthquake insurance. Earthquakes, wildfires, or other natural disasters could severely disrupt our operations, and could materially and adversely affect our business, financial condition, results of operations, and prospects. If a natural disaster, electrical failure, or other event occurs that prevents us from using all or a significant portion of our headquarters, damages critical infrastructure, or otherwise disrupts operations, it may be difficult or, in certain cases, impossible, for us to continue our business for a substantial period of time. For example, a prolonged electrical failure could result in damage to or destruction of materials that are critical for our research and manufacturing operations, including our master cell banks, which would delay the advancement of our programs and materially harm our business, operating results, prospects, or financial condition. In addition, a failure of our computing systems could result in the loss of research or preclinical data important to our research or development programs, interrupt the conduct of ongoing research, or otherwise impair our ability to operate, which could delay the advancement of our programs or cause us to incur costs to recover or reproduce lost data. In addition, if in the future a natural disaster, power outage, or other event occurred that prevented us from using all or a significant portion of our manufacturing capabilities, we may not be able to manufacture sufficient supply of our product candidates required to conduct our clinical trials or commercialize our products in accordance with our timelines or at all. The disaster recovery and business continuity plans we currently have in place are limited and are unlikely to prove adequate in the event of a serious disaster or similar event. We may incur substantial expenses as a result of the limited nature of our disaster recovery and business continuity plans, which, together with our lack of earthquake insurance in particular, could have a material adverse effect on our business. 
Integral parties in our supply chain are similarly vulnerable to natural disasters or other sudden, unforeseen, and severe adverse events. In addition, our supply chain is vulnerable to changes in the geo-political and economic climate, including changes in relationships between the United States and countries from which we may need to source materials and other resources necessary for the preclinical evaluation of our product candidates, including animal models, and specifically non-human primate models, or to manufacture our product candidates, including raw and intermediate materials and consumables. If any such event or change were to affect our supply chain, it could have a material adverse effect on our business. 
Furthermore, geo-political actions, and the resulting political and economic instability, could negatively impact our operations. For example, in response to Russia’s military actions against Ukraine, the United States and certain other countries have imposed significant sanctions and trade actions against Russia and could impose further sanctions, trade restrictions, and other retaliatory actions if the conflict continues or worsens. It is not possible to predict the broader consequences of the conflict between Russia and Ukraine, including related geo-political tensions, and the measures and retaliatory actions that will be taken by the United States and other countries in respect thereof, as well as any countermeasures or retaliatory actions Russia may take in response, are likely to cause regional instability and geo-political shifts and could materially adversely affect global trade, currency exchange rates, regional economies, and the global economy. Although it is difficult to anticipate the impact of any of the foregoing on our company in particular, the conflict and actions taken in response to the conflict could increase our costs, disrupt our supply chain, impair our ability to raise or access additional capital when needed on acceptable terms, if at all, or otherwise adversely affect our business, financial condition, and results of operations.
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We are subject to United States and certain foreign laws and regulations relating to export and import controls, sanctions, embargoes, anti-corruption, and anti-money laundering. Compliance with these legal standards could impair our ability to compete in domestic and international markets. We could face criminal liability and other serious consequences for violations, which would harm our business. 
We are subject to export control and import laws and regulations, including the United States Export Administration Regulations, United States Customs regulations, various economic and trade sanctions regulations administered by the United States Treasury Department’s Office of Foreign Assets Controls, the United States Foreign Corrupt Practices Act of 1977, as amended (FCPA), the United States domestic bribery statute contained in 18 U.S.C. § 201, the United States Travel Act, the USA PATRIOT Act, and other state and national anti-bribery and anti-money laundering laws in the countries in which we conduct activities. International trade, tariff, and import/export laws and regulations may require us to obtain licenses or permits in order to complete certain activities necessary for the research, manufacture, and development of our product candidates. Moreover, we expect such laws and regulations, along with associated guidance and interpretations, to evolve over time in ways that may impact various aspects of our business. The process for obtaining any necessary licenses or permits may be lengthy and time-consuming, and if we are not able to obtain any such licenses or permits in a timely manner, we may experience delays in our ability to manufacture, develop, and commercialize our product candidates. Anti-corruption laws are interpreted broadly and prohibit companies and their employees, agents, contractors, collaborators, and other third parties from authorizing, promising, offering, or providing, directly or indirectly, improper payments or anything else of value to recipients in the public or private sector. We may engage third parties to sell products, if any, for which we receive regulatory approval outside the United States, to conduct clinical trials, or to obtain necessary permits, licenses, patent registrations, and other regulatory approvals. In the ordinary course of our business, we may have direct or indirect interactions with officials and employees of government agencies or government-affiliated hospitals, universities, and other organizations. We may be held liable for the corrupt or other illegal activities of our employees, agents, contractors, collaborators, and other third parties, even if we do not explicitly authorize or have actual knowledge of such activities. Any violations of the laws and regulations described above may result in substantial civil and criminal fines and penalties, imprisonment, the loss of export or import privileges, debarment, tax reassessments, breach of contract and fraud litigation, reputational harm, and other consequences. 
The withdrawal of the United Kingdom from the European Union, commonly referred to as “Brexit,” may adversely impact our ability to obtain regulatory approvals of our product candidates in the United Kingdom or European Union, result in restrictions or imposition of taxes and duties for importing our product candidates into the United Kingdom or European Union, and may require us to incur additional expenses in order to develop, manufacture, and commercialize our product candidates in the United Kingdom or European Union. 
The UK left the EU on January 31, 2020, commonly referred to as “Brexit.” Pursuant to the formal withdrawal arrangements agreed between the UK and the EU, the UK was subject to a transition period until December 31, 2020 (the Transition Period). The Transition Period provided time for the UK and EU to negotiate a framework for partnership for the future, which was ultimately crystallized in the Trade and Cooperation Agreement (TCA), which became effective on January 1, 2021. The TCA includes specific provisions concerning pharmaceuticals, including the mutual recognition of GMP inspections of manufacturing facilities for medicinal products and GMP documents issued, but does not foresee wholesale mutual recognition of UK and EU pharmaceutical regulations.
Because a significant proportion of the regulatory framework in the UK applicable to our business and our product candidates is derived from EU directives and regulations, Brexit could materially impact the regulatory regime with respect to the development, manufacture, importation, approval, and commercialization of our product candidates in the UK. In general, the EU laws that have been transposed into UK law through secondary legislation remain applicable in Great Britain. However, these rules may diverge from the EU rules over time.
As of January 1, 2021, the Medicines and Healthcare Products Regulatory Agency (MHRA) is the UK’s standalone medicines and medical devices regulator. As a result of the Northern Ireland protocol, different rules apply in Northern Ireland than in Great Britain; broadly, Northern Ireland continues to follow the EU regulatory regime, but its national competent authority remains the MHRA. However, on February 27, 2023, the UK Government and the European Commission reached political consensus on the “Windsor Framework,” which will revise the Northern Ireland protocol in order to address some of the perceived shortcomings. Under the proposed changes, Northern Ireland would be reintegrated under the regulatory authority of the MHRA with respect to medicinal products. The implementation of the Windsor Framework will occur in various stages, with new arrangements relating to the supply of medicines into Northern Ireland due to take effect in 2025. There could be additional uncertainty and risk around what these changes will mean for any of our business operations in the UK.
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Following the Transition Period, the UK is no longer covered by the centralized procedures for obtaining EU-wide marketing authorization from the EMA and companies established in the UK must follow one of the UK national authorization procedures or one of the remaining post-Brexit international cooperation procedures to obtain marketing authorization to commercialize a product in the UK. The MHRA may rely on a decision taken by the European Commission with respect to the approval of a new (centralized procedure) marketing authorization when making a determination with respect to an application for a Great Britain marketing authorization, or use the MHRA’s decentralized or mutual recognition procedures, which enable marketing authorizations approved in EU member states (or Iceland, Liechtenstein, or Norway) to be granted in Great Britain. Any delay in obtaining, or an inability to obtain, any marketing approvals in the UK or EU, as a result of Brexit or otherwise, could prevent us from commercializing our product candidates in the UK or EU and restrict our ability to generate revenue and achieve and sustain profitability. In addition, we may be required to pay taxes or duties or be subjected to other requirements, some of which could be significant, in connection with the importation of our product candidates into the UK or EU, or we may incur expenses in establishing a manufacturing facility in the UK or EU in order to circumvent such requirements. If any of these outcomes occur, we may be forced to restrict or delay efforts to seek regulatory approval for our product candidates in the UK or EU or incur significant additional expenses to operate our business, which could significantly and materially harm or delay our ability to generate revenues or achieve profitability. Any further changes in international trade, tariff, and import/export regulations, as a result of Brexit or otherwise, may impose unexpected duty costs or other non-tariff barriers on us. These developments, or the perception that any of them could occur, may significantly reduce global trade and, in particular, trade between the impacted nations and the UK. 
If securities or industry analysts either do not publish research about us or publish inaccurate or unfavorable research about us, our business, our market, or our competitors, or if they adversely change their recommendations regarding our common stock, the trading price or trading volume of our common stock could decline. 
The trading market for our common stock is influenced in part by the research and reports that securities or industry analysts may publish about us, our business, our market, or our competitors. We do not have any control over the analysts or the content and opinions included in their research and reports. If one or more of these analysts issue an unfavorable rating or downgrade our common stock, provide a more favorable recommendation about our competitors, or publish inaccurate or unfavorable research about our business, our common stock price would likely decline. If any analyst who may cover us were to cease such coverage or fail to regularly publish reports on us, we could lose visibility in the financial markets and demand for our common stock could decrease, which could cause the trading price or trading volume of our common stock to decline. 
We are an emerging growth company, and any decision on our part to comply only with certain reduced reporting and disclosure requirements applicable to emerging growth companies could make our common stock less attractive to investors. 
We are an “emerging growth company” as defined in the JOBS Act, and, for as long as we continue to be an emerging growth company, we may choose to take advantage of exemptions from various reporting requirements applicable to other public companies but not to emerging growth companies, including: 
•
not being required to have our independent registered public accounting firm audit our internal control over financial reporting under Section 404 of the Sarbanes-Oxley Act of 2002 (the Sarbanes-Oxley Act); 
•
reduced disclosure obligations regarding executive compensation in our periodic reports and annual reports on Form 10-K; and 
•
exemptions from the requirements of holding non-binding advisory votes on executive compensation and stockholder approval of any golden parachute payments not previously approved. 
Our status as an emerging growth company will end as soon as any of the following takes place: 
•
the last day of the fiscal year in which we have more than $1.235 billion in annual revenue; 
•
the date we qualify as a “large accelerated filer,” with at least $700 million of equity securities held by non-affiliates; 
•
the date on which we have issued, in any three-year period, more than $1.0 billion in non-convertible debt securities; or 
•
the last day of the fiscal year ending after the fifth anniversary of the completion of our IPO, which is December 31, 2026. 
We cannot predict if investors will find our common stock less attractive as a result of our decision to rely on any of the exemptions afforded to emerging growth companies. If some investors find our common stock less attractive because we rely on any of these exemptions, there may be a less active trading market for our common stock and the market price of our common stock may be more volatile. 
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Under the JOBS Act, emerging growth companies can also delay adopting new or revised accounting standards until such time as those standards apply to private companies. We have elected to use this extended transition period for any new or revised accounting standards during the period in which we remain an emerging growth company (or we affirmatively and irrevocably opted out of the extended transition period); however, we may adopt certain new or revised accounting standards early. As a result, these financial statements may not be comparable to companies that comply with the new or revised accounting pronouncements as of public company effective dates. 
The requirements of being a public company may strain our resources, result in an increased risk of litigation, and divert management’s attention. 
As a public company, we are subject to the reporting requirements of the Exchange Act, the Sarbanes-Oxley Act, the Dodd-Frank Wall Street Reform and Consumer Protection Act, the listing requirements of Nasdaq, and other applicable securities rules and regulations. Complying with these rules and regulations has increased and will increase our legal and financial compliance costs, make some activities more difficult, time-consuming, or costly, and increase demand on our systems and resources. The Exchange Act requires, among other things, that we file annual, quarterly, and current reports with respect to our business and operating results. The Sarbanes-Oxley Act requires, among other things, that we maintain effective disclosure controls and procedures and internal control over financial reporting. We are required to disclose changes made in our internal control and procedures on a quarterly basis. In order to maintain and, if required, improve our disclosure controls and procedures and internal control over financial reporting to meet the requirements of the Sarbanes-Oxley Act, significant resources and management oversight may be required. As a result, management’s attention may be diverted from other business concerns, which could adversely affect our business and operating results. We may also need to hire additional employees or engage outside consultants to comply with these requirements, which will increase our costs and expenses. 
In addition, changing laws, regulations, and standards relating to corporate governance and public disclosure create uncertainty for public companies, increase legal and financial compliance costs, and make some activities more time-consuming. These laws, regulations, and standards are subject to varying interpretations, in many cases due to their lack of specificity and, as a result, their application in practice may evolve over time as new guidance is provided by regulatory and governing bodies. This could result in continuing uncertainty regarding compliance matters and higher costs necessitated by ongoing revisions to disclosure and governance practices. We intend to continue to invest resources to comply with evolving laws, regulations, and standards, and this investment may result in increased general and administrative expenses and a diversion of management’s time and attention from potential revenue-generating activities to compliance activities. If our efforts to comply with new laws, regulations, and standards fail to meet the requirements of the applicable regulatory or governing bodies, including due to ambiguities related to their application in practice, regulatory authorities may initiate legal proceedings against us, and our business may be adversely affected. 
New laws, rules, and standards and our efforts necessary to comply may make it more expensive for us to obtain director and officer liability insurance and, in the future, we may be required to accept reduced coverage or incur substantially higher costs to obtain coverage. These factors could also make it more difficult for us to attract and retain qualified members of our board of directors, particularly to serve on our audit committee and compensation and talent committee, and qualified executive officers. Additionally, the dramatic increase in the cost of such insurance may cause us to opt for lower overall policy limits or to forgo insurance that we may otherwise rely on to cover defense costs, settlements, and damages awarded to plaintiffs in connection with any securities litigation.
By disclosing information in the periodic filings required of a public company, our business and financial condition are more visible, which we believe may result in threatened or actual litigation, including by competitors and other third parties. If those claims are successful, our business could be seriously harmed. Even if the claims do not result in litigation or are resolved in our favor, the time and resources needed to resolve them could divert our management’s resources and seriously harm our business. 
If we fail to maintain proper and effective internal controls over financial reporting, our ability to produce accurate and timely financial statements could be impaired. 
Pursuant to Section 404 of the Sarbanes-Oxley Act, our management is required to report upon the effectiveness of our internal control over financial reporting. When we lose our status as an “emerging growth company” and become an “accelerated filer” or a “large accelerated filer,” our independent registered public accounting firm will be required to attest to the effectiveness of our internal control over financial reporting. The rules governing the standards that must be met for management to assess our internal control over financial reporting are complex and require significant documentation, testing, and possible remediation. To comply with the requirements of being a reporting company under the Exchange Act, we have implemented and may need to continue to implement additional financial and management controls, reporting systems, and procedures, and may need to hire additional accounting and finance staff. 
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We cannot guarantee that there will not be material weaknesses or significant deficiencies in our internal control over financial reporting in the future. Any failure to maintain internal control over financial reporting could severely inhibit our ability to accurately report our financial condition, results of operations, or cash flows. If we are unable to conclude that our internal control over financial reporting is effective, or if our independent registered public accounting firm determines we have a material weakness or significant deficiency in our internal control over financial reporting, investors may lose confidence in the accuracy and completeness of our financial reports, the market price of our common stock could decline, and we could be subject to sanctions or investigations by Nasdaq, the SEC, or other regulatory authorities. Failure to remedy any material weakness in our internal control over financial reporting, or to implement or maintain other effective control systems required of public companies, could also restrict our future access to the capital markets. 
Our disclosure controls and procedures may not prevent or detect all errors or acts of fraud. 
We are subject to the periodic reporting requirements of the Exchange Act. We must design our disclosure controls and procedures to reasonably assure that information we must disclose in reports we file or submit under the Exchange Act is accumulated and communicated to management, and recorded, processed, summarized, and reported within the time periods specified in the rules and forms of the SEC. We believe that any disclosure controls and procedures or internal controls and procedures, no matter how well-conceived and operated, can provide only reasonable, not absolute, assurance that the objectives of the control system are met. These inherent limitations include the realities that judgments in decision-making can be faulty, and that breakdowns can occur because of simple error or mistake. For example, our directors or executive officers could inadvertently fail to disclose a new relationship or arrangement with a related party, which could cause us to fail to make a required related party transaction disclosure. Additionally, controls can, depending on the circumstances, be circumvented by the acts of a single individual, by collusion of two or more people, or by an unauthorized override of the controls. Accordingly, because of the inherent limitations in our control system, misstatements due to error or fraud may occur and not be detected.
[bookmark: item_2_unregistered_sales_equity_securit]Item 2. Unregistered Sales of Equity Securities and Use of Proceeds
Recent Sales of Unregistered Securities
We did not sell any unregistered securities in the three months ended September 30, 2023.
Use of Proceeds from our Initial Public Offering of Common Stock
On February 3, 2021, our Registration Statement on Form S-1 (File No. 333-252061) relating to our IPO was declared effective. On February 8, 2021, we closed our IPO and issued 27.0 million shares of common stock, including 3.5 million shares of common stock sold pursuant to the underwriters’ full exercise of their option to purchase additional shares, at a public offering price of $25.00 per share, for aggregate net proceeds of $626.4 million. Morgan Stanley & Co. LLC, Goldman Sachs & Co. LLS, J.P. Morgan Securities LLC, and BofA Securities, Inc. acted as joint bookrunning managers of the IPO and as representatives of the underwriters. No offering expenses were paid directly or indirectly to any of our directors or officers (or their associates) or persons owning 10.0% or more of any class of our equity securities or to any other affiliates. We hold a significant portion of the balance of the net proceeds from the offering in money market funds and short-term investments in accordance with our investment policy. There has been no material change in the planned use of proceeds from the IPO from that described in the prospectus filed with the SEC pursuant to Rule 424(b)(4) under the Securities Act on February 3, 2021.
[bookmark: item_3_defaults_upon_senior_securities]Item 3. Defaults Upon Senior Securities
Not applicable.
[bookmark: item_4_mine_safety_disclosures]Item 4. Mine Safety Disclosures
Not applicable.
[bookmark: item_5_or_information]Item 5. Other Information
(a)
Not applicable.
(b)
Not applicable.
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[bookmark: item_6_exhibits]Item 6. Exhibits
 
	
	
	

	Exhibit
Number
	
	Description

	
	
	

	  3.1
	
	Amended and Restated Certificate of Incorporation (incorporated herein by reference to Exhibit 3.1 to the Company’s Current Report on Form 8-K (File No. 001-39941), filed with the SEC on February 8, 2021).

	 
	 
	 

	  3.2
	
	Amended and Restated Bylaws (incorporated herein by reference to Exhibit 3.2 to the Company’s Current Report on Form 8-K (File No. 001-39941), filed with the SEC on February 8, 2021).

	 
	 
	 

	  4.1
	
	Reference is made to Exhibits 3.1 through 3.2.

	 
	 
	 

	  4.2
	
	Form of Common Stock Certificate (incorporated herein by reference to Exhibit 4.2 to the Company’s Registration Statement on Form S-1 (File No. 333-252061), filed with the SEC on January 28, 2021).

	 
	 
	 

	  10.1
	 
	Amendment No. 3 to Patents Sub-License Agreement by and between the Company and La Societe Pulsalys, dated as of July 31, 2023.

	 
	 
	 

	  31.1*+
	
	Certification of Principal Executive Officer Pursuant to Rules 13a-14(a) and 15d-14(a) under the Securities Exchange Act of 1934, as Adopted Pursuant to Section 302 of the Sarbanes-Oxley Act of 2002.

	 
	 
	 

	  31.2*+
	
	Certification of Principal Financial Officer Pursuant to Rules 13a-14(a) and 15d-14(a) under the Securities Exchange Act of 1934, as Adopted Pursuant to Section 302 of the Sarbanes-Oxley Act of 2002.

	 
	 
	 

	  32.1*+
	
	Certification of Principal Executive Officer Pursuant to 18 U.S.C. Section 1350, as Adopted Pursuant to Section 906 of the Sarbanes-Oxley Act of 2002.

	 
	 
	 

	  32.2*+
	
	Certification of Principal Financial Officer Pursuant to 18 U.S.C. Section 1350, as Adopted Pursuant to Section 906 of the Sarbanes-Oxley Act of 2002.

	 
	 
	 

	101.INS
	
	Inline XBRL Instance Document – the instance document does not appear in the Interactive Data File because XBRL tags are embedded within the Inline XBRL document.

	 
	 
	 

	101.SCH
	 
	Inline XBRL Taxonomy Extension Schema Document

	 
	 
	 

	101.CAL
	 
	Inline XBRL Taxonomy Extension Calculation Linkbase Document

	 
	 
	 

	101.DEF
	 
	Inline XBRL Taxonomy Extension Definition Linkbase Document

	 
	 
	 

	101.LAB
	 
	Inline XBRL Taxonomy Extension Label Linkbase Document

	 
	 
	 

	101.PRE
	 
	Inline XBRL Taxonomy Extension Presentation Linkbase Document

	 
	 
	 

	104
	 
	Cover Page Interactive Data File (embedded within the Inline XBRL document)


 
* Filed herewith.
# Indicates management contract or compensatory plan.
+ These certifications are not deemed filed with the Securities and Exchange Commission and are not to be incorporated by reference into any filing of the Company under the Securities Act of 1933, as amended, or the Securities Exchange Act of 1934, as amended, whether made before or after the date of this Quarterly Report, irrespective of any general incorporation language contained in such filing.
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[bookmark: signatures]SIGNATURES
Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the undersigned thereunto duly authorized.
 
	
	
	
	

	
	
	SANA BIOTECHNOLOGY, INC.
 

	
	
	
	

	Date: November 8, 2023
	
	By:
	/s/ Steven D. Harr, M.D.

	
	
	
	Steven D. Harr, M.D.

	
	
	
	President and Chief Executive Officer
(Principal Executive Officer)

	 
	
	
	

	Date: November 8, 2023
	
	By:
	/s/ Nathan Hardy

	
	
	
	Nathan Hardy

	
	
	
	Executive Vice President and Chief Financial Officer
(Principal Financial and Accounting Officer)
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[bookmark: sana-ex10_1.htm][bookmark: kssanaex10_1]Exhibit 10.1

 
CERTAIN CONFIDENTIAL INFORMATION IN THIS DOCUMENT, MARKED BY [***], HAS BEEN OMITTED BECAUSE IT IS BOTH (I) NOT MATERIAL AND (II) WOULD BE COMPETITIVELY HARMFUL IF PUBLICLY DISCLOSED
 
AMENDMENT NO. 3 TO PATENTS SUB-LICENSE AGREEMENT
This Amendment No. 3 to Patents Sub-License Agreement (“Amendment No. 3”), effective as of 31 July 2023 (“Amendment No. 3 Effective Date”), is entered into by and between LA SOCIETE PULSALYS, a company organized under French Law, having its registered office at [***] (French company registration number) [***], Code [***] (French principal activity code) [***] (“Pulsalys”) and Sana Biotechnology, Inc. a Delaware corporation having offices at 188 East Blaine St., Seattle WA, 98102 (“Sana”).
 
WHEREAS, Pulsalys and Cobalt Biomedicine, Inc. a Delaware corporation having offices at 188 East Blaine St., Seattle WA, 98102 (“Cobalt”), an Affiliate of Sana and predecessor in interest to Sana, entered into that certain Patents Sub-License Agreement dated August 16, 2018 (the “Original Agreement”);
 
WHEREAS, Pulsalys and Cobalt had previously entered into that certain Materials Transfer Agreement dated as of 13 July 2018 (the “MTA”) pursuant to which Pulsalys transferred to Cobalt certain biological or chemical materials as set forth in the MTA for use in an Evaluation (as defined in the MTA) by Cobalt;
 
WHEREAS, Sana acquired Cobalt effective as of February 14, 2019 pursuant to that certain Agreement and Plan of Merger by and between, inter alia, the Sana and Cobalt dated December 20, 2018, as amended, and Cobalt is a wholly-owned subsidiary of Sana;
 
WHEREAS, Cobalt assigned the Agreement, and all rights, obligations, and interest therein, to Sana, Pulsalys consented to such assignment, and Pulsalys and Sana amended the Agreement, pursuant to that certain Amendment No. 1 to Patents Sub-License Agreement dated as of 26 May 2020 (“Amendment No. 1”);
 
WHEREAS, Pulsalys and Sana further amended the Agreement, pursuant to that certain Amendment No. 2 to Patents Sub-License Agreement, nunc pro tunc, dated as of 16 August 2018 to set forth and clarify Cobalt’s and Sana’s rights to continue to use the materials originally transferred by Pulsalys to Cobalt under the MTA (“Amendment No. 2”).
WHEREAS, Pulsalys and Sana now wish to further amend the Agreement, effective as of the Amendment No. 3 Effective Date, to set forth and amend Cobalt’s and Sana’s Diligence Milestones.
 
WHEREAS, the parties wish to otherwise amend the Agreement as set forth herein.
 
In consideration of the covenants and conditions contained herein, the parties hereby agree to the following:
 
1.
The term “Agreement” as used in this Amendment No. 3 and in the Original Agreement shall mean the Original Agreement as amended by Amendment No. 1, Amendment No. 2 and Amendment No.3. Except as otherwise set forth herein, capitalized terms used herein shall have the meaning set forth in the Original Agreement.
 
 
2.
Appendix 1 is hereby deleted in its entirety and hereby replaced with the following new Appendix 1:
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Appendix 1
Diligence Milestones
 
[***]
 
3.
Miscellaneous
Except as expressly set forth herein, the terms and conditions of the Original Agreement shall remain in full force and effect. In the event of any conflict between the terms and conditions of this Amendment No. 3 and the Original Agreement, the terms and conditions set forth in this Amendment No. 3 shall control with respect to the subject matter hereof.
No provision of this Amendment No. 3 may be amended or otherwise modified except by a writing signed by the parties to this Amendment No. 3. The parties may execute this Amendment No. 3 by electronic signature in counterparts, each of which will be deemed an original, but all of which together constitute one and the same agreement. This Amendment No. 3 may be delivered by facsimile transmission or electronic mail, and such copies of executed signature pages will be binding as originals.
 
 
 
 
IN WITNESS WHEREOF, the parties by their duly authorized representatives have executed this Amendment No. 3 as of the Amendment No. 3 Effective Date.
 
SANA BIOTECHNOLOGY, INC. LA SOCIETE PULSALYS
 
By: /s/ Jagesh Shah By: /s/ Sophie Jullian 
Name: Jagesh Shah Name: Sophie Jullian 
Title: VP, Gene Therapy Technologies Title: Présidente 
Date: September 13, 2023 Date: 06-oct.-23 
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Exhibit 31.1
CERTIFICATION PURSUANT TO
RULES 13a-14(a) AND 15d-14(a) UNDER THE SECURITIES EXCHANGE ACT OF 1934,
AS ADOPTED PURSUANT TO SECTION 302 OF THE SARBANES-OXLEY ACT OF 2002
I, Steven D. Harr, M.D., certify that:
1.
I have reviewed this quarterly report on Form 10-Q of Sana Biotechnology, Inc.;
2.
Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this report;
3.
Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;
4.
The registrant's other certifying officer(s) and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f)) for the registrant and have:
(a)
Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those entities, particularly during the period in which this report is being prepared;
(b)
Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes in accordance with generally accepted accounting principles;
(c)
Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions about the effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and
(d)
Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the registrant's most recent fiscal quarter (the registrant's fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely to materially affect, the registrant's internal control over financial reporting; and
5.
The registrant's other certifying officer(s) and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent functions):
(a)
All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably likely to adversely affect the registrant's ability to record, process, summarize and report financial information; and
(b)
Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's internal control over financial reporting.
 
	
	
	
	

	Date: November 8, 2023
	
	By:
	/s/ Steven D. Harr, M.D.

	
	
	
	Steven D. Harr, M.D.
President and Chief Executive Officer 
(Principal Executive Officer)
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Exhibit 31.2
CERTIFICATION PURSUANT TO
RULES 13a-14(a) AND 15d-14(a) UNDER THE SECURITIES EXCHANGE ACT OF 1934,
AS ADOPTED PURSUANT TO SECTION 302 OF THE SARBANES-OXLEY ACT OF 2002
I, Nathan Hardy, certify that:
1.
I have reviewed this quarterly report on Form 10-Q of Sana Biotechnology, Inc.;
2.
Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this report;
3.
Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;
4.
The registrant's other certifying officer(s) and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f)) for the registrant and have:
(a)
Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those entities, particularly during the period in which this report is being prepared;
(b)
Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes in accordance with generally accepted accounting principles;
(c)
Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions about the effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and
(d)
Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the registrant's most recent fiscal quarter (the registrant's fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely to materially affect, the registrant's internal control over financial reporting; and
5.
The registrant's other certifying officer(s) and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent functions):
(a)
All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably likely to adversely affect the registrant's ability to record, process, summarize and report financial information; and
(b)
Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's internal control over financial reporting.
 
	
	
	
	

	Date: November 8, 2023
	
	By:
	/s/ Nathan Hardy

	
	
	
	Nathan Hardy
Executive Vice President and Chief Financial Officer 
(Principal Financial and Accounting Officer)
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CERTIFICATION PURSUANT TO
18 U.S.C. SECTION 1350, AS ADOPTED PURSUANT TO
SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002
In connection with the Quarterly Report of Sana Biotechnology, Inc. (the “Company”) on Form 10-Q for the period ending September 30, 2023 as filed with the Securities and Exchange Commission on the date hereof (the “Report”), I certify, pursuant to 18 U.S.C. § 1350, as adopted pursuant to § 906 of the Sarbanes-Oxley Act of 2002, that:
(1)
The Report fully complies with the requirements of section 13(a) or 15(d) of the Securities Exchange Act of 1934; and
(2)
The information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the Company.
 
	
	
	
	

	Date: November 8, 2023
	
	By:
	/s/ Steven D. Harr, M.D.

	
	
	
	Steven D. Harr, M.D.
President and Chief Executive Officer 
(Principal Executive Officer)
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CERTIFICATION PURSUANT TO
18 U.S.C. SECTION 1350, AS ADOPTED PURSUANT TO
SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002
In connection with the Quarterly Report of Sana Biotechnology, Inc. (the “Company”) on Form 10-Q for the period ending September 30, 2023 as filed with the Securities and Exchange Commission on the date hereof (the “Report”), I certify, pursuant to 18 U.S.C. § 1350, as adopted pursuant to § 906 of the Sarbanes-Oxley Act of 2002, that:
(1)
The Report fully complies with the requirements of section 13(a) or 15(d) of the Securities Exchange Act of 1934; and
(2)
The information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the Company.
 
	
	
	
	

	Date: November 8, 2023
	
	By:
	/s/ Nathan Hardy

	
	
	
	Nathan Hardy

	
	
	
	Executive Vice President and Chief Financial Officer
(Principal Financial and Accounting Officer)
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Abbreviations: AD, autoimmune disease; ALL, acute lymphoblastic leukemia; CLL, chronic lymphocytic leukemia;
CTA, clinical trial application; HD, Huntington’s disease; IND, investigational new drug; MM, multiple myeloma;
NHL, non-Hodgkin’s lymphoma; PMD, Pelizaeus-Merzbacher Disease; SCD, sickle cell disease;

SPMS, secondary progressive multiple sclerosis; T1D, type 1 diabetes; WW, worldwide.




