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An investment in shares of our common stock involves a high degree of risk. You should carefully consider the following
information about these risks, together with the other information appearing elsewhere in this Annual Report on Form 10- K,
including our financial statements and related notes hereto, before deciding to invest in our common stock. The occurrence of
any of the following risks could have a material adverse effect on our business, financial condition, results of operations and
future growth prospects. In these circumstances, the market price of our common stock could decline, and you may lose all or
part of your investment. We have incurred significant losses since our inception and anticipate that we will continue to incur
significant losses for the foreseeable future. We have incurred net losses in each year since our inception in 1992, including net
losses from continuing operations of $ 62-266 . 6 million for the year ended December 31, 2024-2022 . As of December 31,
2024-2022 , we had an accumulated deficit of § 3. 72-99 billion. The amount of our future net losses will depend, in part, on the
rate of our future expenditures and our ability to generate revenues. We have devoted significant financial resources to research
and development, including our clinical and preclinical development activities, which we expect to eentinae-for-directionally
decrease as we focus on bringing our therapies to patients in the foreseeable—futare-commercial setting . To date, we have
financed our operations primarily through the sale of equity securities and priority review vouchers, and, to a lesser extent,
through collaboration agreements and grants from governmental agencies and charitable foundations. We hawe-did not
geﬁef&ted- generate materral revenues from the sale of ZYNTEGLO betr-—eel—rn the European Union —and only recently we

future revenues erl depend upon the size of any markets in which our petent—ra-l—productq
and product candidates have received approval, and our ability to achieve sufficient market acceptance, reimbursement from
third- party payers and adequate market share for our potential products in those markets. We expect to continue to incur
significant expenses and operating losses for the foreseeable future. We anticipate that our expenses will increase substantially if
and as we: ® contrnue ourresearch-and-elinieal-development-to invest in lovo- cel in anticipation of the submission of our

BLA and subsequent FDA review ; - establish-grow our capabilities to support our commercialization
efforts for ZYNTEGLO and SKYSONA | 1nclud1ng contlnulng to estabhshmg———— estabhsh a sales marketmg and
distribution infrastructure in the United States ;and W v ; PPTo
obtain, build and expand manufacturing capacity, including capacrty at third- party manufactur ers; * attract and retaln skllled
personnel; ¢ initiate additional research, preclinical, clinical or other programs as we seek to identify and validate additional
product candidates; ¢ acquire or in- license other product candidates and technologies; * maintain, protect and expand our
intellectual property portfolio; «-attraet-and-retainrskited-persennel-and * experience any delays or encounter issues with any of
the above. The net losses we incur may fluctuate significantly from quarter to quarter and year to year, such that a period- to-
period comparison of our results of operations may not be a good indication of our future performance. In any particular quarter
or quarters, our operating results could be below the expectations of securities analysts or investors, which could cause our stock
price to decline. There is substantial doubt regarding our ability to continue as a going concern. We will need to raise additional
funding, which may not be available on acceptable terms, or at all. Failure to obtain this necessary capital when needed may
force us to delay, limit or terminate our commerc1al programs, product development effort% or other operations —We-ate
v : : : v d g ; v . Developing and

commercmhzrng gene therapy products is expenqrve and we do not expect to generate meanmgful product revenues in the
fore%eeable future 4 we-ob :

. Based on our current business plan as of the date of our consolldated ﬁnanclal statements appearing elsewhere in this
Annual Report on Form 10- K, there is substantial doubt regarding our ability to continue as a going concern for-a-pertod-.
See Part II, Item 7. ¢ Management’ s Discussion and Analysis of ene-year-after-the-date-that-ourfinanetal-Financial
statements-Condition and Results of Operations — Liquidity and Capital Resources ” of this Annual Report on Form 10-
K for a discussion of our expected cash runway both including our restricted cash of $ 45. 4 million and excluding this
restricted cash. Our restricted cash is currently unavailable for use, and there is no assurance as to when for— or the-year
ended-Deeember31-if our restricted cash will become available for use. Furthermore , 2621+-are-issuwed-pursuant to the
terms of certain agreements we have in place, we could be required to further increase our restricted cash due, in part, to
recent concerns related to the stability of the banking sector, which would consequently reduce the amount of cash
available to fund our operations. Accordingly, we will need to raise additional funding in order to execute on our current
business plans and strategy, including prior to becoming profitable . Our fundraising efforts to raise additional funding may
drvert our management from therr day to- day actrvme% whrch may adversely affect our ability to develop and commercialize

ur petential-products foHewineg : v . In addition, we cannot guarantee that financing will
be available in sufficient amounts or on terms acceptable to us, if at all. Moreover, the terms of any financing may adversely
affect the holdings or the rights of our stockholders and the issuance of additional securities, whether equity or debt, by us, or
the possibility of such issuance, may cause the market price of our shares to decline. The sale of additional equity or convertible
securities would dilute all of our stockholders. The incurrence of indebtedness would result in increased fixed payment




obligations and we may be required to agree to certain restrictive covenants, such as limitations on our ability to incur additional
debt, limitations on our ability to acquire, sell or license intellectual property rights and other operating restrictions that could
adversely impact our ability to conduct our business. We could also be required to seek funds through arrangements with
collaborative partners or otherwise at an earlier stage than otherwise would be desirable and we may be required to relinquish
rights to some of our technologies or product candidates or otherwise agree to terms unfavorable to us, any of which may have a
material adverse effect on our business, operating results and prospects. Moreover, as a result of recent volatile market
conditions, the cost and availability of capital has been and may continue to be adversely affected. Concern about the
stability of the banking sector has generally led many lenders and institutional investors to reduce, and in some cases,
cease to provide credit to businesses and consumers. Continued turbulence in the U. S. market and economy may
adversely affect our liquidity and financial condition, including our ability to access the capital markets to meet liquidity
needs. In addition, we maintain the majority of our cash and cash equivalents in accounts with major financial
institutions, and our deposits at these institutions exceed insured limits. Market conditions can impact the viability of
these institutions. In the event of failure of any of the financial institutions where we maintain our cash and cash
equivalents, there can be no assurance that we would be able to access uninsured funds in a timely manner or at all. Any
inability to access or delay in accessing these funds could adversely affect our business and financial position. If we are
unable to obtain funding on a timely basis, or if revenues from collaboration arrangements or product sales are less than we have
projected, we may be required to further revise our business plan and strategy, which may result in us significantly curtailing,
delaying or discontinuing one or more of our research or development programs or the commercialization of any product
candidates or may result in our being unable to expand our operations or otherwise capitalize on our business opportunities. As a

result, our business, financial condition and results of operations could be materially affected. Gu-r—fufu-fe—stleeess—éepeﬂds—eﬂ—eﬂf

v atrd talization-objeetives: lnsemonal oncogenesls is a s1gn1ficant 11sk of gene therapies
usmé viral v egton that can mteudte mto the genome —aﬂd-sevef&kpaﬁeﬂfs—Wt&rGArbB—&eafedﬂ#r&reh—eeH&eﬂﬁehmea%

d aveb AL v y b f f torr-. These-Any such adverse cvents may
require us to halt or delay furthel clinical dev elopment of our product mndlddtes sstehas-el—eel-or to suspend or cease
commercialization following marketing approval, and the commercial potential of our products and product candidates may be
materially and negatively impacted . Adverse events or other undesirable side effects caused by our product or product
candidates could cause us or regulatory authorities to interrupt, delay or halt clinical trials and could result in a more
restrictive label or the delay, denial or withdrawal of regulatory approval by the FDA or other comparable foreign
regulatory authorities . A potentially significant risk in any gene therapy product using viral vectors that can integrate into the
genome is that the vector will insert in or near cancer- causing genes, leading to the proliferation of certain cellular clones that
ean-could cause cancer in the patient, known as insertional oncogenesis. Several-For instance, three patients with CALD
tleated w 1th eli- cel (now SKYSONA) in our clinical studies have been dmgnosed w 1th myelodysplastlc syndrome (“MDS ”)

SKYSONAel-t-—eel— ZYNTEGLO bet—t-—eel—m 10\0 Cel in the clinical or Lommelual setting er-l—ne{—exknbﬁ—e}eﬂa-}

will not be diagnosed with MDS, leukemia or lymphoma. Moreover, in
December 2021, the FDA placed the lovo- cel clinical development program under a partial clinical hold for patients
under the age of 18. There—- The is-hold related to a case persistent anemia in an adolescent patient with two a- globin
gene deletions (— 03. 7/ — a3. 7), also known as alpha- thalassemia trait, who was treated with lovo- cel. In December
2022, the potential-risk- FDA lifted its partial clinical hold for patients under the age of delayed-18 in studies evaluating
lovo- cel for SCD. Notwithstanding the lifting of this partial clinical hold, additional adverse events or new data or
analyses regarding previously reported events may indicate significant safety issues, and the FDA could potentially
impose or reimpose a clinical hold in the future on studies evaluating lovo- cel. Moreover, laboratory results following
expesture-te-gene therapy produets-due-can be difficult to persistent-biologieal-aetivity-of the-genetie-matertal-interpret
resulting in different or changing diagnoses by treating physicians. er-For instance, on January 31, 2023, we received a
physician diagnosis of MDS in a patient treated with lovo- cel, in response to lab results obtained through routine
monitoring of ether--- the eomponents-ofproduets-used-same adolescent patient with te-two earry-a- globin gene deletions
subject to the genetie-materiat-partial clinical hold noted above . The-Consistent with established safety protocols, the
information was reviewed by an independent Data Monitoring Committee which concluded that available evidence did
not support a diagnosis of MDS and additional data would be needed to confirm such diagnosis, and that lovo- cel
clinical studies should continue. Test results received since the investigator' s initial report (including integration site



analysis) demonstrated no evidence of insertional oncogenesis and the patient continues to be clinically stable and is not
undergoing treatment for an MDS diagnosis. Study mvestlgators and the FDA have been mformed and we will continue
to monitor additional analyses has- as stated v 6 y 9 ayed-further test
results are received. We maintain dialogue w1th the F DA and, from time to tlme, as requlred or requested by the FDA,
update the FDA on additional adverse ev ents —l-f—&ﬂ-y—stteh—adva%e-or new data or analyses regardmg previously reported
h d-or-our products and

product candidates —&ﬂd-we—ma-y—be-tmab-le—te-eefﬂ-fﬁefeﬁie-aﬂy

treatments w lllLll can cause side el[uls or adverse events that may impact the perception of the polumal bene its of our
petential-products and product candidates . For instance, MDS leading to acute myeloid leukemia is a known risk of certain
myeloablative regimens. Additionatty-Accordingly , beti-it is possible that the events of MDS and acute myeloid leukemia
previously reported in our HGB - €e1-206 clinical study were caused by underlying SCD . transplant procedure eli—eetl-,
ot-and stress on the bone marrow following drug product infusion in connection with the lovo- cel treatment.
Additionally , the procedures associated with their—- the administration ;-or swith-the-collection of patientscells for
ZYNTEGLO, SKYSONA, or lovo- cel , could potentially cause other adverse events that have not yet been predicted. The
inclusion of patients with significant underlying medical problems in our clinical studies may result in deaths, or other adverse
medical events, due to other therapies or medications that such patients may be using, or the progression of their disease. Fer
Moreover, patients treated with our therapies, including lovo- cel, have exhibited persistent oligoclonality, which we
define as two consecutive instanee-instances of (i) any LVYV insertion site observed at > = 10 % relative frequency , or (ii)
two or more insertion sites observed at > = to S % relative frequency, as measured by integration site analysis. Based on
our clinical protocols, we increase monitoring of patients who exhibit persistent oligoclonality. It is not clear at this time
whether persistent oligoclonality represents an increased risk of developing MDS, leukemia, or lymphoma in the future,
but it is a criterion used by the FDA to evaluate the safety of gene therapies over time. Additionally, there is the potential
risk of other delayed adverse events following exposure to gene therapy products due to persistent biological activity of
the genetic material or other components of products used to carry the genetic material. The FDA has stated that LVVs
possess characteristics that may pose high risks of delayed adverse events. If any such adverse events occur, including
insertional oncogenesis, further advancement of our clinical studies could be halted or delayed, we may not receive
marketing approval for our product candidates, and we may be unable to commercialize our approved products in the
manner we expect or at all. It is )O\SlblL tlmt upon occurrence or recurrence of any of the-these cvents , the FDA may
place one of v et Or I—I-GB-%%—el-m—xea-l—study—more of our programs
on hold, impose requlrements that result in delays for regulatory approval for one or more of our programs, require risk
evaluation or mitigation strategies as a condition for regulatory approval, or may cause us to cease commercialization of

our approved products. If any of these were to occur eaused-bytovo—eel, ireombination-with-tnderlying-SCDtransplant

procedure;-and-stress-on-the befwfﬂaffew—felleﬂﬂﬂg—dmgﬁfeeluet—mfuﬁeﬂ—commerclal potential of our programs may be
materially and negatively impacted . Even if a product candidate such as lovo- cel ;eli—eelerbeti—eelis ultimately approved

and , sueh-although ZYNTEGLO and SKYSONA have been approved by the FDA, serious safcety events may result in the
product being removed from the market or its market opportunity being significantly reduced. For instance, it is possible that
as we commercialize our products or test our product candidates in larger, longer and more extensive clinical trials, or
as use of these products and product candidates (if approved) becomes more widespread, illnesses, injuries, discomforts
and other adverse events that were observed in previous trials, as well as conditions that did not occur or went
undetected in previous trials, will be reported by patients. Many times, side effects (that may or may not be related to
our products or product candidates) are only detectable after investigational products are tested in large- scale clinical
trials or, in some cases, after they are made available to patients on a commercial scale following approval. Other patients
receiving our products and product candidates may develop cancers, including leukemia, lymphoma, or MDS in the future,
which may negatively impact the commercial prospects of our products and product candidates . We or others may later
identify undesirable side effects or adverse events caused by such products, and a number of potentially significant
negative consequences could result, including but not limited to: * regulatory authorities may suspend, limit or withdraw
approvals of such product, or seek an injunction against its manufacture or distribution; * regulatory authorities may
require additional warnings on the label, including “ boxed ” warnings, or issue safety alerts," Dear Healthcare
Provider" or" Dear Doctor" letters, press releases or other communications containing warnings or other safety
information about the product; * we may be required to change the way the product is administered or conduct
additional clinical trials or post- marketing studies; * we may be required to create a risk evaluation and mitigation
strategy, or REMS which could include elements to assure safe use, or a medication guide outlining the risks of such side
effects for distribution to patients; * we may be subject to fines, injunctions or the imposition of criminal penalties; * we
could be sued and held liable for harm caused to patients; and ¢ our reputation may suffer . Any of these events could
impair our ability to develop or commercialize our products and product candidates, and their commercial potential may be
materially and negatively impacted. Rtsks—rel-ated—te—eemmerenalﬁaﬁeﬁ—w e rely on ha-ve—l-tmrted—expeﬁertee—as—d complex
supply chain for SKYSONA eel-, ZYNTEGLO eli—eetl-, and lovo-
cel following marketing approval, if and when......- cel, and lovo- cel . The nmnuldelule , testing and delivery of LVV and drug




products present significant challenges for us, and we may not be able to produce our vector and drug products at the quality,

quantltles -}ee&t-teﬁs—or tlmm,g_ needed to support our clinical proomms and commelcmllzqtlon -fe-l-}ewmg—mafkeﬁﬂg—appfeva-l—rf

mdnufdcture the LVV and the drug produd f01 ﬁﬂy—ZYNTEGLO and SKYSONA our two commercial products, and for
our clinical trials that-we-eenduet-, including the ongoing phase 3 clinical study evaluating the efficacy and we-intend-torely
eﬁ—t-hrfd-safety of lovo- cel in the treatment of paﬁ-tes—~ patlents w1th SCD for-the-supply-of bV V-and-drag produetfor

v y W atned-. We-Although we continue to advance plans to
make addltlonal 1nvestment in manufacturmg to expand capacity, we, to date, have not secured all of the commercial- scale
manufacturing capacity that we dntlclpate requlrum for the commelcmllzqtlon of our therapies to meet our forecasts beyond the
first year of anticipated sales pe ; : val-. If we fail to secure adequate
capacity to manufacture our drug produuts or LVV used in the mdnul‘dctule of our drug products in accordance with our
forecasts beyond-the-potentiaHauneh-ofour-theraptes-, we may be unable to execute on our develepment-and-commercialization
plans on the timing that we expect, or at all. The manufacture of LVV and drug products is complex and requires significant
expertise. Even with the relevant experience and expertise, manufacturers of cell therapy products often encounter difficulties in
production, particularly in scaling out and validating initial production, managing the transition from clinical manufacturing to
manufacturing in the commercial setting, and ensuring that the product meets required specifications. These problems include
difficulties with production costs and yields, quality control, including stability of the product, quality assurance testing, operator
error, shertages-scarcity of qualified personnel, shortages of any production raw materials as well as compliance with strictly
enforced federal, state and foreign regulations. We cannot make any assurances that these problems will not occur in the future,
or that we will be able to resolve or address in a timely manner or with available funds problems that occur. Because of this
complexity, transitioning production of either LVV or drug products to backup or second source manufacturing jetrte-tnternat
mantfaeturing-eapaeityrequires a lengthy technology transfer process and regulatory review and approval, which often
takes significant time and may require additional significant financial expenditures. Furthermore, our cost of goods
development is at an early stage. The actual cost to manufacture our LVV and drug products could be greater than we expect
and could materially and adversely affect the commercial viability of SKYSONA beti—eel-, ZYNTEGLO eli—eel-, or lovo- cel.
If we or such third- party manufacturers are unable to produce the necessary quantities of LVV and our drug products, or in
compliance with GMP or other pertinent regulatory requirements, and within our planned time frame and cost parameters, the
development and commercialization of our petential-products and product candidates may be materially harmed, result in
delays in our plans or increased capital expenditures. In addition , we currently have only one drug product supplier for
ZYNTEGLO and SKYSONA and one drug product supplier anticipated for commercial distribution for lovo- cel and,
accordingly , any significant disruption in our supplier relationships could harm our business. We source key materials from
third parties, either directly through agreements with suppliers or indirectly through our manufacturers who have agreements
with suppliers. There are a small number of suppliers for certain key materials that are used to manufacture SKYSONA beti—eet
, ZYNTEGLO eli—eel-, and lovo- cel. Such suppliers may not sell these key materials to us or to our manufacturers at the times
we need them or on commercially reasonable terms. We do not have any control over the process or timing of the acquisition of
these key materials by our manufacturers, and we currently do not have agreements for the commercial supply for all of these
key materials. Additionally, since the HSCs used as starting material for drug products have a limited window of stability
following procurement from a patient, we sust-have initially establish-established transduction facilities in the-areas which
we believe can adequately service patients from regions where we are wish-te-eommeretatize-commercializing SKYSONA
beti—eel, ZYNTEGLO eti—eetl-, and where we anticipate commercializing lovo- cel follewing-marketing-approval-, if and
when obtained-approved . Establishmentof However, we cannot ensure that such facilities will enable us to produce and
deliver drug product in a timely manner; any issues with production and delivery of drug product could have a material
adverse effect on our successful commercialization of our product and product candidates. Moreover, establishing
additional facilities in appropriate regions may be financially impractical or impeded by technical, quality, or regulatory
issues related to these new sites and we may also run into technical or scientific issues related to transfer of our transduction
process or other developmental issues that we may be unable to resolve in a timely manner or with available funds. Changes in
our manufacturing processes may cause delays in our clinical development and commercialization plans. The
manufacturing processes for our LVV and our drug products are complex. Ve explore improvements to our
manufacturing processes on a continual basis, as we evaluate clinical and manufacturing data and based on discussions
with regulatory authorities. In some circumstances, changes in the manufacturing process may require us to perform
additional comparability studies, collect additional data from patients, submit additional regulatory filings, or comply
with additional requirements, which may lead to delays in our clinical development and commercialization plans. For
instance, in our lovo- cel program, we plan to seek regulatory approval for drug product utilizing LVV manufactured
using a scalable suspension manufacturing process using bioreactors, rather than an adherent cell tray manufacturing
process, and drug product manufactured a commercial, rather than a clinical, manufacturing facility. Such transitions
require regulatory review and approval including reaching agreement with the FDA on an acceptable comparability
data package. Based on feedback recently received from the FDA and related questions regarding the sufficiency of such
comparability data, we have no-asstranee-as-submitted a comprehensive data package to the FDA in effort to demonstrate
comparability between the to-two swhen-processes, which the FDA is reviewing prior to the submission of the BLA. The
FDA may require us to conduct additional clinical studies, collect additional data, develop additional assays, or modify
product specifications relating to such comparability analysis prior to the FDA accepting BLA for filing or potentially
approving the application which may delay or prevent our plans for commercialization. Any such requests or delays may




have a material adverse effect on our forecasted timelines for approval of lovo- cel and may require substantial
addltlonal funds. We are evaluatlng plans to trans1t10n our drug pmduct manufacturi ing ustng-eryopreserved-apheresis

sueeessfully-eommeretalize-beti—eeleli—eeland-lovo- cel foewing-marketing-, if dpplO\ al is ﬂfhe—Ufﬁted—Stafes—rf—aﬂd-wheﬁ
obtained, we-to utilize cryopreserved apheresis patient starting material in order to expand the potential reach of our
therapy and to provide manufacturing flexibility. Such changes to our drug manufacturmg process will similarly require
comparability and process validation data need-to
'lﬂ'ﬁ"'&S'tﬂ:leftlfe-IO support such transition




approval to commercialize bet—t-—eel—eh-—eel—er—lo\ o- cel, and the mdlketmg approval of our product candidates may ultlmdtely
be for more narrow indications than we expect. If love- cel eur—- or other product candidates are not approved in a timely
manner or at all for any reason, our business prospects results of opeldtlons and financial condmon would be adversely

necessarily predlctl\ e of our future clinical study results and initial or mterlm results may not continue or be conhrmed upon
completion of the study. There is-are limited data concerning long- term safety and efficacy following treatment with our
product candidates. These data, or other positive data, may not continue ox-te occur for these patients or for any future patients
in our ongoing or future clinical studies, and may not be repeated or observed in ongoing or future studies involving our product
candidates. Furthermore, our marketed products or product candidates may also fail to show the desired safety and efficacy in
later stages of clinical development despite having successfully advanced through initial clinical studies. There can be no
assurance that any of these studies will ultimately be successful or support further clinical advancement or marketing approval
of our product candidates. For instance, while patients with SCD who have been treated with lovo- cel may experience a
reduction of vaso- occlusive events following successful engraftment, there can be no assurance that they will not experience
vaso- occlusive events in the future. We have experienced unexpected results in the past, and we may experience unexpected
results in the future. Even if our product candidates demonstrate safety and efficacy in clinical studies, regulatory delays or
rejections may be encountered as a result of many factors, including changes in regulatory policy during the period of product
development. We may experience delays or rejections based upon additional government regulation from future legislation or
administrative action, changes in regulatory agency policy, or additional regulatory feedback or guidance during the period of
product development, clinical studies and the review process. The field of cell and gene therapy is evolving, and as more
products are reviewed by regulatory authorities, they may impose additional requirements that were not previously anticipated.
Regulatory agencies also may approve a treatment candidate for fewer or more limited indications than requested or may grant
approval subject to the performance of post- marketing studies. In addition, regulatory agencies may not approve the labeling
claims that are necessary or desirable for the successful commercialization of our treatment candidates. For example, the
development of our product candidates for pediatric use is an important part of our current business strategy, and if we are



unable to obtain marketing approval for the desired age ranges, such as using lovo eur-business-may-suffer—The BEA
Sﬂbﬂ‘l‘t&ﬁtﬁﬂ—fefbeﬁ* Cel for ﬂ—based-eﬂ—éa’fa—ffefﬂ-p&ﬁeﬂts—&eated-treatment ﬂew*sfudies—rﬂehdmg—t-he—ﬂrase%—HGB-—}GJ

beeﬁ—aeeepfed-fm -ﬁ-l-mg—by—chlldren under the age F—BA—wrfh—pﬂef&y—feﬂew—&ﬂd-a—P-BHFA—geﬂ—d&te—of 18 August—l—9— %922—
Heoweverritshould-be-noted-that-our business may suffer. Qur ability to obtain approval of a BLA is ultimately an FDA

review decision, which will be dependent upon the data and information submitted in the original BLA and during review, and
the data submitted may not be sufficiently robust from a safety and / or efficacy perspective, or from a manufacturing ,
comparablllty and / or quallty perspecm e, to suppom the dppIOle of the BLA. Based on ﬂ&e—aw&r}ab}e—d&ta—ffeﬁa—t-hese—ehmea-}

are seeklng beheve—t-h&t—we—may—be—ab*e—te—seeleapproval for 10\0 cel in the Umted States on the basls of clmlcal data from

Group C of our ongoing HGB- 206 clinical study ;-and supporting data from our ongoing HGB- 210 clinical study. However,
the FDA may require in-Deeember2624-we-announeed-that we conduct additional the FPDA-has-placed-our-- or ehnieat
programrlarger pivotal trials before we can obtain approval of a BLA for lovo- cel enpartiatl, if ever. Please also see risk
factor above H Changes in our manufacturmg processes may cause delays in our clinical development hold-forpatients

and commercnahzatlon plans ”. If ade-}eseeﬂt-p&&eﬁt-

product candidates are ultimately not approv ed for any reason, our business, prospects, results of operations and flnancml
condition would be adversely affected. €hanges-in-Risks related to commercialization We have limited experience as a
commercial company and the marketing and sale of ZYNTEGLO, SKYSONA and of lovo- cel following marketing
approval (if and when obtained), may be unsuccessful our—- 202+;we-announeed-that-we-are-foetsing-our— or less successful
than anticipated efforts-in-the-near—termon-the-U- S-We have limited experience as a commercial company as we have
only recently launched ZYNTEGLO and SKYSONA in the US,our first two commercial products marketmarketed in the
dow errs- Consequently,there is limited information about our
ablllty to overcome many of the rlsks dnd uncertainties encountered by companies commercializing products in the
biopharmaceutical industry in the U.S .To execute our business plan,we will need to successfully:* gain regulatory approval to
commercialize beti—eehel—eehand-lovo- cel in the United States; ebtatrrsustain adequate pricing and reimbursement for
ZYNTEGLO beti—eeheti—eel-and SKYSONA,across all U.S.payer segments,and obtain pricing and reimbursement for
lovo- cel across payers in the United-States-US,when and if approved ; establish and maintain,in the regions where we hope to
treat patients,relationships with qualified treatment centers who will be treating the patients who receive ZYNTEGLO beti—eel
, SKYSONA eli—eet-and lovo- cel ,when and if approved ;» manage our spendmg, as we -rn—t-he—eeﬁd-uet—ef—eﬂr—e-l-rn-tea-l—ma-ls—
seek marketing approvals,and engage in commercialization efforts A 8
eekeli—eehanddeve—eeland ¢ initiate,develop and maintain successful strdtegle dHldnCGS If we are not suceessful in
accomplishing these objectives,we may not be able to effectively commercialize ZYNTEGLO or SKYSONA, develop and-or
commercialize beti—eekeli—eehor-lovo- cel,raise capital,expand our business,or continue our operations.The commercial success
of ZYNTEGLO #beti—eel-, SKYSONA eli—eel-and of lovo- cel following marketing approval +-( if and when obtained ) ,will
depend upon the degree of market acceptance by physicians,patients,payers and others— other stakeholders i-the-medieat
eommunity-. The commercial success of ZYNTEGLO beti—eel, SKYSONA eli—eel-,and of lovo- cel following marketing
approval,if and when obtained,will depend in part on the medical community,patients,and third- party or governmental payers
accepting gene therapy products in general,and ZYNTEGLO beti—eet-, SKYSONA eli—eel-and lovo- cel,in particular,as
medically useful,cost- effective,and safe. ZYNTEGLO Beti—eel-, SKYSONA el—eel-and lovo- cel that-,which we may bring
to the market if approved, may not gain market acceptance by physicians,patients,payers and ethers— other stakeholders t-the
medieal-eemmunity-.If these products do not achieve an adequate level of acceptance,we may not generate significant product
revenue and may not become profitable. The degree of market acceptance of ZYNTEGLO beti—eel-, SKYSONA eli—eel-and of
lovo- cel foHewing-marketing-approvalif and when ebtained-approved ,will depend on a number of factors,including:e the
potential and perceived efficacy and potential advantages over alternative treatments;® the prevalence and severity of any side
effects,including any limitations or warnings contained in a product’ s approved labeling; for instance,the SKYSONA product




label includes a boxed warning for the risk of hematologic malignancy; ° the prevalence and severity of any side effects
resulting from the chemotherapy and myeloablative treatments associated with the procedure by which our petentiat-products
are administered ,including the possible prejudicial effects that chemotherapy can have on fertility ;- relative convenience
and ease of administration;e given the complex1ty of manulaelul ing product the pfeva-}eﬂee—&ﬂd-severrt-y—perceptlon that
issues may arise in the supply of product any
assoetated-with-the-proeedure-by-which could delay treatment et d d ORY
and-ease-ofadministration-;* the willingness of the target patient population to try new Ihemples and of physmans to prescribe
these therapies;e the strength of marketing and distribution support and timing of market introduction of competitive products;e
the pricing of our petentiad-products; publicity concerning our petertiad-products,or competing products and treatments; ane-
sufficient insurance coverage or reimbursement -Even;* the possible occurrence of adverse clinical findings or decreased
effectiveness of a product or product candidate over time identified during continued monitoring and evaluation of
patlents,and . the mix of prlvate and governmental payers coverage,partlcularly if the percentage a-potential-produet

pta FVOTa y d > patients receiving
relmbursement from state Medlcald t-he—preéuet—er—net—be—knewn—tmﬁi—a—fteﬁt—ls -}attﬂehed-eu-lkhlgh since such preeesses-—--
process can be slower to reimbursement—--- reimburse .Even if a petential-product displays a favorable efficacy and safety
profile in preehnteat-and-clinical studies,market acceptance of the product will not be known until some period after it is
launched.Our efforts to educate the medical community and payers on the benefits of our petential-products may require
significant resources and may never be successful.For instance,following marketing approval of ZYNTEGLO beti—eelin the
European Union,we did not reach agreement with payers on an acceptable price for reimbursement in our priority markets in
Europe,and we are no longer seeking to commercialize our products and product candidates in Europe for the foreseeable
future.Our efforts to educate the marketplace may require more resources than are required by the conventional technologies
marketed by our competitors. Any of these factors may-eause-betr-may cause delaysin-ZYNTEGLO, SKYSONA, ot or
lovo- cel, to be unsuccessful or less successful than anticipated. Our ability to successfully commercialize our products or
product candidates, if approved, including our ability to achieve their widespread market acceptance, is elinteat-critical
development-to the success of our business. We dedicate a substantial amount of our resources to the commercialization
of ZYNTEGLO and SKYSONA. Our ability to generate revenue in the near- term will depend almost entirely on our
ability to execute on our commercialization plans —Fhe-manufactaringproeesses-and the level of market adoption for, and
the continued use of, ZYNTEGLO and SKYSONA and, if approved, lovo- cel, by physicians, hospitals, patients, and / for
- or ourEVV-healthcare payers, including government payers, consumers, managed care organizations, and retail and
specialty pharmacies. If we are not successful in commercializing our drag-products , including achieving and maintaining
an adequate level of market adoption, our profitability and our future business prospects will be adversely impacted.
Future expansion of commercial opportunity is dependent upon lifecycle management and access to complementary
therapies. Our efforts to reduce cost of goods through efficiencies of scale or new technologies, such as improved
mobilization, may not be successful and / or we may not have access to the complementary technologies we need to
succeed, which could impact the level of future profitability. For instance, improvements in conditioning regimens
(which could increase the patient population who has access to our products), may not be successfully developed and
approved, and if they arc eemplex-, we may not have access to those improvements which, in most instances, are
technology owned by third- parties. Additionally, the future opportunity to market our therapies in geographies outside
the US through partnership or our internal efforts may not materialize. If the market opportunities for our product
candidates are smaller than we believe they are, and if we are not able to successfully identify patients and achieve
significant market share, our revenues may be adversely affected and our business may suffer . \We focus explore
improvements-to-our manufaetaring proeessesresearch and product development on a-eentintial-basis-treatments for severe
genetic diseases. Our projections of both the number of people who have these diseases , as we-evaluate-elinieal-and
mantfaeturing-data-and-well as the subset of people with these diseases who have the potential to benefit from treatment
with our product candidates, are based on disetssions-estimates. These estimates have been derived from a variety of
sources, including scientific literature, surveys of clinics, patient foundations, or market research, and may prove to be
incorrect. Further, new studies may change the estimated incidence or prevalence of these diseases. The number of
patients may turn out to be lower or more difficult to identify than expected. Additionally, the potentially addressable
patlent populatlon for our product candldates may be 11m1ted or may not be amenable to treatment w ith feg-u-}atery

received notice of safety events of acute myeloid lcukumd or nlwlmivsplasllc syndrome,and additional such ev uns may bc
reported in the future.The market opportunity for our gene therapies may be negatively impacted even if our gene therapies
ultimately receive marketing approval.Even if we obtain significant market share for a product within an approved
indication,because the potential target populations for our petenttal-products and product candidates are small,we may never
achieve profitability without obtaining murkcling approval for additional indications.Any of these factors may negatively affect
our ability to generate revenues from sales of our petentiat-preduets— product candidates and our ability to achieve and



maintain profitability and,as a consequence,our business may suffer. We rely-en-a-have limited sales and distribution
experience and limited capabilities for marketing and market access.Although we have invested and expect to continue
to invest significant financial and management resources,if we are unable to establish and maintain these commercial
capabilities and infrastructure,or to enter into agreements with third parties to market and sell our products,we may be
unable to generate sufficient revenue to sustain our business.We have limited prior sales or distribution experience and
limited capabilities for marketing and market access,and we did not generate meaningful product sales following the

eend-rt—ten&l—&pprev&l—commerclal launch of beti- cel followmg marketlng approval by—the—Eurepe&n—Gem—nﬂssten—we

d tg-onr-abih attemt e i in Europe. #a-To successfully
commerclahze ZYNTEGLO SKYSONA and lovo- cel (followmg marketlng —we—p%&n—te—seelﬁegu-}atery—appm\ al in the

develop ger ana data-that-is-aceeptab he-these -F-BA—m—capablhtles We may need

to expand our mfrastructure to further xuppml commerclal operations of suehproeess-ehange—Over-time;-we-also-intend-to
transtionthe VYV -manufactaring proeessfor-beti-eelin the United States to-the-suspensienmanufacturing proeess-, either on

our own or with others. Commercializing and-- an the-timing-autologous gene therapy is resource- intensive and has
required, and will continue to require, substantial investment in swhieh-we-commercial capabilities. We arc abte-to-make
the-transitton-competing with companies that currently have extensive and swilt-well - funded marketing and sales
operations. Without significant commercial experience as a company or the support of a third- party to perform these
functions, including marketing and sales functions, we may bec dependentupenreaching-agreement-with-unable to compete
successfully agalnst t-he—these -F-BA—more estabhshed companles Furthermore a slgmﬁcant proportlon of the patlent
populations whte y e : d d dev d

ZYNTEGLO rod

currently expect to focus our operatlons and efforts on markets in the Umted States and will need to rely heav1ly on
third parties for commercializing any products in geographles outslde of the Umted States We may enter into

collaborations with third parties to utilize ery der-their mature marketing
and distribution capabilities, but we may be unable to exp&nd—enter into agreements on favorable terms, if at all. If we do
not enter into collaboration arrangements with third parties to pursue regulatory authorization or commercialization of
our programs for markets outside of the United States, or if our future collaborative partners do not commit sufficient
resources to such efforts, we may be unable to generate sufficient revenue to sustain our business. We may encounter
challenges with engaging or coordmatlng w1th qualified treatment centers needed for the ongomg commerclahzatlon of

i Hefatdo th d op—atd etalize commerclahzatlon ofbett-—eel—el-r-—eel—&nd-
10\ 0- ul -I-f—ettﬁeempeﬁters—ebt&rn—efph&n—Our commerc1al strategy is to engage apheresis and transplant centers as
qualified treatment centers for the collection of patient hematopoietic stem cells (" HSCs") and infusion of the drug
exelastvity-forproduets— product once manufactured. To ensure that the qualified treatment centers are prepared to
collect patient HSCs and to ship them to our transduction facilities in accordance with our specifications and regulatory

requirements, we train authorities-determine-eonstitute-the-same-drug-and treat-the-same-indteattons-conduct quality
assessments of each center as eurproducteandidates;-and-part of engagement. These qualified treatment centers are they—

the obtainrmarketing-authorizationwe-first and last points on our complex supply chain to reach patients in the
commercial setting. We may not be able to engage qualified treatment centers in all of the regions in our commercial
launch strategy, or we may encounter other challenges or delays in engaging qualified treatment centers. For instance,
we have eempeting-currently signed agreements with twelve such treatment centers and our corporate strategy is to
contract with at least 40 such centers by the end of 2023. Any delay or failure to meet these goals may limit patient access
to our therapies and, accordingly, have a material adverse effect on our commercial forecasts and business.
Furthermore, we may fail to manage the logistics of collecting and shipping patient material to the manufacturing site
and shipping the drug product back to the patient. Logistical and shipment delays and problems caused by us, our third-
party vendors, and other factors not in our control, such as weather, could prevent or delay the manufacture of or
delivery of drug product to patients. If our qualified treatment centers fail to perform satisfactorily, we may suffer
reputational, operational, and business harm. Additionally, delays with infusion at the qualified treatment centers, due
to, for instance, the patient' s schedule or health condition or such center’ s capacity, could result in a patient becoming
medically ineligible for our treatment, the drug product becoming unusable and loss of medical coverage, which would
have a material adverse effect on commercial sales. We are required to maintain a complex chain of identity and chain of
custody with respect to patient material as it moves through the manufacturing process, from the qualified treatment
center to the transduction facility, and back to the patient. Failure to maintain chain of identity and chain of custody
could result in adverse patient outcomes, loss of product or regulatory action. The insurance coverage and
reimbursement status of newly- approved products in the United States is uncertain. Due to the novel nature of our
technology and the potential for our product to offer lifetime therapeutic benefit in a single administration, we face



unique and additional challenges in obtaining adequate pricing and reimbursement for our products. Failure to obtain
or maintain adequate coverage and reimbursement for any new or current product could limit our ability to market
those products and decrease our ability to generate revenue. The availability and extent of reimbursement by
governmental and private payers is essential for most patients to be able to afford healthcare, and especially expensive
medicines, such as gene therapy products. Sales of our products will depend substantially on the extent to which the costs
of our products will be paid by health maintenance, managed care, pharmacy benefit and similar healthcare
management organizations, or reimbursed by government health administration authorities, private health coverage
insurers and other payers. There is no assurance that payers will be willing to reimburse providers at the company-
established list price or reimbursement levels that payers will be willing to pay will be acceptable to us. Moreover, given
that our therapies are likely to be administered in the inpatient care setting, it will be important that our products are
reimbursed as a separate item from the underlying services incurred during the patient’ s hospitalization; however, such
“ separate reimbursement ” is not guaranteed by all payers. Accordingly, the estimation of potential revenues will be
complex and it is difficult to predict what payers will decide with respect to reimbursement for fundamentally novel
products such as ours, as there is no body of established practices and precedents for these new products. In the U. S.,
regional Medicare Administrative Contractors (“ MACs ) are responsible for making a determination with regard to
whether a new therapy meets the Centers for Medicare and Medicaid Services' ("' CMS'") standard of “ reasonable and
necessary ” such that it is covered and reimbursed by Medicare and Medicaid. Reimbursement methodologies in
Medicare and Medicaid vary based on the type of therapeutic agent and setting of care, and in Medicaid, the
reimbursement methodologies also vary by state. We anticipate that coverage determinations for our marketed
therapies and for lovo- cel, if granted FDA approval in the future, will be made by MAC. While there is uncertainty with
this process both in terms of the timing of the decision making process and the decision to cover itself, our exposure to
the Medicare program is limited given that only a small percentage of our patient population may be Medicare eligible
(i. e., a small percentage of patients may be dually eligible for Medicare and Medicaid, in which case Medicare services
as the primary payer and Medicaid as the secondary payer for any service not otherwise covered by Medicare).
Moreover, increasing efforts by governmental and third- party payers to cap or reduce healthcare costs may cause such
organizations to limit both coverage and level of reimbursement for new and, as a result, they may not
cover or provide adequate payment for ZYNTEGLO, SKYSONA, or for lovo- cel following marketing approval, if and
when obtained. We expect to experience pricing pressures in connection with the sale of our products due to greater
scrutiny on list prices and total prescription drug spending across all payer channels as well additional legislative
changes. Net prices for drugs may be reduced by mandatory discounts or rebates required by government or private
payers. As a result, increasingly high barriers are being erected to the entry of new products often in the form of limiting
the patient population for whom a new therapy is deemed “ medically necessary. ” Even if coverage is provided, the
amount payers are willing to reimburse may not be a sufficient return on our investment. Furthermore, because a
provider is responsible for costs associated not just with obtaining our medicines but also with the underlying hospital
stay in which the administration of our therapies occur, the pricing and reimbursement dynamics that impact patient
access are not entirely within our control as providers and payers negotiate separately for the cost of the associated items
and services, decisions in which we cannot and do not play a role. These services include the collection of HSCs from the
patient, followed by chemotherapy and myeloablative treatments, and inpatient hospital stay following drug product
infusion. If we are unable to obtain adequate levels of reimbursement, our ability to successfully market and sell our
products will be adversely affected. We have entered into and continue to engage with payers across all channels around
outcomes- based contracts for ZYNTEGLO. We also offer the option to pay for the therapy in installments over time. In
the event that a payer opts for the outcomes- based contract, we will need to reserve a certain portion of revenue from
each sale to account for the potential that a rebate will be owed if the patient fails to meet the pre- established outcome
metric over a one or two year evaluation period following drug product administration. These contracts also may result
in the timing of revenue recognition not corresponding to the timing of cash collection. Despite our efforts to engage with
CMS and work with experts to ensure all of our payer contracting efforts comply with relevant federal and state
regulations, including government price reporting obligations, given the complexity of the-these arrangements, we may
not be able to satisfy the compliance requirements, which may result in significant fines and liability. Collectively, these
factors could affect our ability to successfully commercialize our products and generate or recognize revenues, which
would adversely impact our business, financial condition, results of operations and prospects. Risks related to the
research and development of our product candidates Clinical drug development involves a lengthy and expensive
process, with an uncertain outcome. We may incur additional costs or experience delays in completing, or ultimately be
unable to complete, the development and commercialization of lovo- cel or other product candidates. Before obtaining
marketing approval from regulatory authorities for the commercialization of our product candidates, we must conduct
extensive clinical studies to demonstrate the safety, purity and potency, and efficacy, of the product candidates in
humans. Clinical testing is expensive, time- consuming and uncertain as to outcome. There is a high failure rate for
therapies proceeding through clinical studies. A number of companies in the pharmaceutical and biotechnology
industries have suffered significant setbacks in later stage clinical studies even after achieving promising results in
earlier stage clinical studies. We cannot guarantee that any clinical studies will be conducted as planned or completed on
schedule, if at all. A failure of one or more clinical studies can occur at any stage of testing. Events that may prevent
successful or timely completion of clinical development of lovo- cel or any other product candidate include: ¢ inability to
generate sufficient preclinical, toxicology, or other in vivo or in vitro data to support the initiation or continuation of
clinical trials;  delays or failure in obtaining regulatory authorization to commence a trial; * delays in reaching



agreement on acceptable terms with prospective contract research organizations (“ CROs ”), and clinical trial sites, the
terms of which can be subject to extensive negotiation and may vary significantly among different CROs and clinical
trial sites; ¢ delays in identifying, recruiting and training suitable clinical investigators; ¢ delays in obtaining required
IRB or ethics committee approvals at each clinical trial site;  delays in manufacturing, testing, releasing, validating or
importing / exporting sufficient stable quantities of our product candidates for use in clinical trials or the inability to do
any of the foregoing; ° insufficient or inadequate supply or quality of product candidates or other materials necessary for
use in clinical trials, or delays in sufficiently developing, characterizing or controlling a manufacturing process suitable
for clinical trials;  imposition of a clinical hold by regulatory agencies, including after review of an IND or amendment
or equivalent foreign application or amendment, as a result of a new safety finding that presents unreasonable risk to
clinical trial participants or after an inspection of our clinical study operations or study sites or due to unforeseen safety
issues; ¢ failure by our CROs, other third parties or us to adhere to clinical trial protocols or failure to perform in
accordance w1th the FDA’ s or any other regulatory authorlty’ s good cllnlcal practlce requlrements (“ GCPs ”) or

i i f it t i tve-bast ets— product candidate lh.ll are
ﬂ&efe—effeeﬁve-wewed to outwelgh 1ts potentlal beneﬁts sa-fer—m less—eost—l-y—than—any—pfodﬂets—occurrence of adverse events
in trial of the same class of agents conducted by other companies, particularly due to the fact that we are required to
follow may-develop-or-achievepatent-patients in our clinical studies for proteetion,marketing-approvalproduet
eommeretalizationand-- an marketpenetration-earlierthanus—extended period of time (up to 15 years); * changes to the
clinical trial protocols; ° clinical sites deviating from trial protocol or dropping out of a trial; * changes in the standard of
care on which a clinical development plan was based, which may require new or Additionally—- additional ;-teehnologtes
developed-by-trials; ¢ selection of clinical endpomts that requlre prolonged perlods of observation out-- or analyses of
resulting data; « the cost of clinical trials of eo d 6 drets Obs

may-netbe-sueeessfulirmarketing-our product camlldaus aga-mst—eempet-rtofs—bemg greater than we ant1c1pate, . cllnlcal

trials of our product candidates produclng negative For- or inconclusive results, which may result in our deciding, or
regulators requiring us, to conduct additional infermatienregarding-clinical trials eur—- or eempetition;-abandon
development of such product candidates; ¢ transfer of manufacturing processes to larger- scale facilities operated by a
contract manufacturing organization (“ CMO ”) and delays or failure by our CMOs or us to make any necessary
changes to such manufacturing process (please sce " Risk Factors “Jtem--—Business-— Changes tor=-in our
manufacturing processes may cause delays in our clinical development and commercialization plans' of this Annual
Report on Form 10- K for further information); or « changes in regulatory requirements and guidance that require
amending or submitting new clinical protocols. Clinical trials must be conducted in accordance with the FDA and other
applicable regulatory authorities’ legal requirements, regulations or guidelines, and are subject to oversight by these
governmental agencies and ethics committees or IRBs at the medical institutions where the clinical trials are conducted.
Further, conducting clinical trials in foreign countries, as we may do for our product candidates, presents additional
risks that may delay completion of our clinical trials. These risks include the failure of enrolled patients in foreign
countries to adhere to clinical protocol as a result of differences in healthcare services or cultural customs, managing
additional administrative burdens associated with foreign regulatory schemes, as well as political and economic risks
relevant to such foreign countries. Moreover, principal investigators for our clinical trials may serve as scientific
advisors or consultants to us from time to time and receive compensation in connection with such services. Under certain
circumstances, we may be required to report some of these relationships to the FDA or comparable foreign regulatory
authorities. The FDA or comparable foreign regulatory authority may conclude that a financial relationship between us
and a principal investigator has created a conflict of interest or otherwise affected interpretation of the study. The FDA
or comparable foreign regulatory authority may therefore question the integrity of the data generated at the applicable
clinical trial site and the utility of the clinical trial itself may be jeopardized. This could result in a delay in approval, or
rejection, of our marketing applications by the FDA or comparable foreign regulatory authority, as the case may be, and
may ultimately lead to the denial of marketing approval of one or more of our product candidates. Delays in the
completion of any clinical trial of our product candidates will increase our costs, slow down our product candidate
development and approval process and delay or potentially jeopardize our ability to commence product sales and
generate product revenue. In addition, many of the factors that 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. Any
delays to our clinical trials that occur as a result could shorten any period during which we may have the exclusive right
to commercialize our product candidates and our competitors may be able to bring products to market before we do,
and the commercial viability of our product candidates could be significantly reduced. Any of these occurrences may
harm our business, financial condition and prospects significantly. We depend on enrollment of patients in our clinical
trials for our product candidates. If we experience delays or difficulties enrolling 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 completion of clinical trials, including additional trials which the FDA may require we complete




prior to or as part of approval of our product and product candidates, will require that we enroll a sufficient number of
patient candidates. These trials and other 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 adverse events. These types of
developments could cause us to delay the trial or halt further development. Our clinical trials will compete with other
clinical trials that are in the same therapeutic areas as our product candidates, and this competition reduces the number
and types of patients available to us, 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. Because the number of qualified clinical investigators and
clinical trial sites is limited, we expect to conduct some of our clinical trials at the same clinical trial sites that some of
our competitors use, which will reduce the number of patients who are available for our clinical trials at such clinical
trial sites. In addition, there may be limited patient pools from which to draw for clinical studies. In addition to the
rarity of some diseases, the eligibility criteria of our clinical studies will further limit the pool of available study
participants as we will require that patients have specific characteristics that we can measure or to assure their disease
is either severe enough or not too advanced to include them in a study. Patient enrollment depends on many factors,
including: * the size and nature of the patient population; * the severity of the disease under investigation; ¢ eligibility
criteria for the trial; » the proximity of patients to clinical sites; * the design of the clinical protocol; * the ability to obtain
and maintain patient consents; ° the ability to recruit clinical trial investigators with the appropriate competencies and
experience; ° the risk that patients enrolled in clinical trials will drop out of the trials before the administration of our
product candidates or trial completion;  the availability of competing clinical trials; * the availability of new drugs
approved for the indication the clinical trial is investigating; and * clinicians’ and patients’ perceptions as to the potential
advantages of the drug being studied in relation to other available therapies. These factors may make it difficult for us to
enroll enough patients to complete our clinical trials in a timely and cost- effective manner. Delays in the completion of
any clinical trial of our product candidates will increase our costs, slow down our product candidate development and
approval process and delay or potentially jeopardize our ability to commence product sales and generate revenue. In
addition, some of the factors that 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. Data from our clinical trials that we
announce or publish from time to time may change as more patient data become available either through long- term
patient follow- up and / or as such data is audited and verified which could result in material changes to clinical and
safety profiles for our products. From time to time, we may disclose data from our preclinical studies and clinical trials.
Such data from clinical trials that we may complete 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 or as patients from our
clinical trials continue other treatments for their disease. In addition, the clinical trials evaluating our products and
product candidates generally require that we continue to monitor and evaluate safety and efficacy in patients over an
extended period of time following treatment, including for up to fifteen years for some studies, which may result in the
safety or efficacy profile to change over time. Changes in the efficacy and safety profile of our product or product
candidates over time could significantly harm our business prospects including resulting in volatility in the price of our
common stock. Additionally, from time to time, we may publicly disclose preliminary or top- line data from our
preclinical studies and clinical trials, which are based on a preliminary analysis of then- available data, and the results
and related findings and conclusions are subject to change following a more comprehensive review of the data related to
the particular study or trial. 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. As a result, the top-
line or preliminary 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. Top- line 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 published. As a result, top- line data should be viewed with caution until the final data
are available. Further, others, including regulatory agencies, may not accept or agree with our assumptions, estimates,
calculations, conclusions or analyses or may interpret or weigh the importance of data differently, which could impact
the value of the particular program, the approvability or commercialization of the particular product candidate or
product and our company in general. In addition, the information we choose to publicly disclose regarding a particular
study or clinical trial is based on what is typically extensive information, and you or others may not agree with what we
determine is material or otherwise appropriate information to include in our disclosure. If others, including regulatory
authorities, disagree with the conclusions reached with respect to such information and assessments, our ability to obtain
approval for, and commercialize, our product candidates may be harmed, which could harm our business, operating
results, prospects or financial condition have received or will receive accelerated approval from the FDA, if
our confirmatory trials 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. In September 2022, SKYSONA received
accelerated approval from the FDA, and we may in the future receive accelerated approval for our one or more of our
product candidates. Under the accelerated approval program, the FDA may grant accelerated approval to a product
candidate designed to treat a serious or life- threatening condition that provides 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 usually contingent on the
sponsor’ s agreement to conduct, in a diligent manner, one or more additional confirmatory studies to verify and
describe the drug’ s clinical benefit. If such post- approval studies fail to confirm the drug’ s clinical benefit or
sueeessful-not completed in achieving-a timely manner, the FDA may withdraw its approval of the drug on an expedited
basis. For example, we agreed to provide confirmatory long- term clinical data to the FDA as a condition of the
SKYSONA accelerated approval, and continued approval for the approved indication will be contingent upon
verification and description of clinical benefit in a confirmatory trial. Moreover, certain payers, including state medicaid
agencies, may scrutinize therapies that reach the market through accelerated approval, which can lead to delays in
broader access after approval and require additional company resources to address any concerns. In addition, in
December 2022, President Biden signed an omnibus appropriations bill to fund the U. S. government through fiscal year
2023. Included in the omnibus bill 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 trials; however, the ultimate impact of these
reforms remains unclear. A Regenerative Medicine Advanced Therapy designation by the FDA, even if granted for any
of our product candidates, may not lead to a faster development or regulatory review or approval process and does not

increase the likelihood that our product candidates will receive to-commeretalize-a-. We have obtained
Regenerative Medicine Advanced Therapy (“ RMAT ) designation for lovo- cel for the treatment of SCD, and we may
seek additional RMAT designations for our product candidates. A biological faster-is eligible for RMAT

designation if: (1) it meets the definition of a regenerative medicine therapy, which the FDA defines as a cell therapy,
therapeutic tissue engineering product, human cell and tissue product, or any combination product using such therapies
or products, with limited exceptions; (2) the candidate is intended to treat, modify, reverse, or cure a serious disease or
condition; and (3) preliminary clinical evidence indicates that the candidate has the potential to address unmet medical
needs for such disease or condition. RMAT designation provides potential benefits that include more frequent meetings
with FDA to discuss the development plan for the product candidate, and eligibility for rolling review o and priority
review of BLAs. Product candidates granted RMAT designation may also be eligible for accelerated approval on the
basis of a surrogate or intermediate endpoint reasonably likely to predict long- term clinical benefit, or through reliance
upon data obtained from a meaningful number of sites, including through expansion to a sufficient number of sites, as
appropriate. RMAT- designated product candidates that receive accelerated approval may, as appropriate, be able to
fulfill their post- approval requirements through the submission of clinical evidence, clinical studies, patient registries, or
other sources of real- world evidence (such as electronic health records); through the collection of larger confirmatory
data sets; or via post- approval monitoring of all patients treated with such therapy prior to approval of the therapy.
RMAT designation is within the sole discretion of the FDA. Accordingly, even if we believe one of our product
candidates meets the criteria for RMAT designation, the FDA may disagree and instead determine not to make such
designation. RMAT designation does not change the standards for product approval, and there is no assurance that such
designation or eligibility for such designation will result in expedited review or approval or that the approved indication
will not be narrower the indication covered by the RMAT designation. Additionally, RMAT designation can be
revoked if the product candidate fails to meet the qualifications as clinical data continue to emerge. We have obtained
and may seek orphan drug designation for our product candidates, but we may be unable to obtain such designation eur

or to obtain or maintain the benefits associated with orphan drug designation, including market exclusivity, which may
cause our product revenue, if any, to be reduced. We have obtained orphan drug designations for certain diseases or
conditions for beti- cel, lovo- cel and eli- cel. Under the Orphan Drug Act, the FDA may designate a biological product as
an orphan drug if it is intended to treat a rare disease or condition, defined as a patient population of fewer than 200,
000 in the United States, or a patient population greater than 200, 000 in the United States where there is no reasonable
expectation that the cost of developing the drug will be recovered from sales in the United States. Orphan drug
designation must be requested before submitting a BLA. In the United States, orphan drug designation entitles a party
to financial incentives such as opportunities for grant funding towards clinical trial costs, tax advantages, waivers from
certain pediatric clinical trial requirements, and application fee waivers. After the FDA grants orphan drug designation,
the generic identity of the therapeutic agent and its potential orphan use are disclosed publicly by the FDA. In addition,
if a product candidate receives the first FDA approval for the disease or condition for which it has orphan designation,
the product is entitled to orphan drug exclusivity, which means the FDA may not approve any other application to
market the same drug for the same disease or condition for a period of seven years, except in limited circumstances, such
as a showing of clinical superiority over the product with orphan exclusivity or where the manufacturer is unable to
assure sufficient product quantity for the orphan patient population. Exclusive marketing rights in the United States
may also be unavailable if we or our collaborators seek approval for a disease or condition broader than the orphan
designated disease or condition and may be lost if the FDA later determines that the request for designation was
materially defective. Even if we obtain orphan drug designation, we may not be the first to obtain marketing approval
for any particular orphan disease or condition due to the uncertainties associated with developing pharmaceutical
products. Further, even if we obtain orphan drug exclusivity for a product candidate, that exclusivity may not effectively
protect the product from eempetitors-competition because different drugs can be approved for the same disease



condition. Even after an orphan drug is approved , the FDA can subsequently approve the same drug for the same
condition if the FDA concludes that the later drug is clinically superior in that it is safer, more effective, or makes a
major contribution to patient care. Orphan drug designation neither shortens the development time or regulatory review
time of a drug nor gives the drug any advantage in the regulatory review or approval process. We have obtained a rare
pediatric disease designation for lovo- cel for the treatment of SCD; however, there is no guarantee that FDA approval
will result in issuance of a priority review voucher. In 2012, Congress authorized the FDA to award priority review
vouchers to sponsors of certain rare pediatric disease product applications. This program is designed to encourage
development of new drug and biological products for prevention and treatment of certain rare pediatric diseases.
Specifically, under this program, a sponsor who receives an approval for a drug or biologic for a “ rare pediatric disease
” that meets certain criteria may qualify for a voucher that can be redeemed to receive a priority review of a subsequent
marketing application for a different product. The sponsor of a rare pediatric disease drug product receiving a priority
review voucher may transfer (including by sale) the voucher to another sponsor. The voucher may be further transferred
any number of times before the voucher is used, as long as the sponsor making the transfer has not yet submitted the
application. The FDA may also revoke any priority review voucher if the rare pediatric disease drug for which the
voucher was awarded is not marketed in the U. S. within one year following the date of approval. We have obtained a
rare pediatric disease designation for lovo- cel for the treatment of SCD. However, there is no guarantee that we will be
able to obtain a priority review voucher, even if lovo- cel is approved by the FDA. For example, even though we received
priority review vouchers in connection with the approvals of SKYSONA and ZYNTEGLO, the FDA may determine that
a BLA for lovo- cel, even if ultimately approved, does not meet the eligibility criteria for a priority review voucher, such
as where the FDA limits approval, if ultimately received, to a patient population over 18 years of age. Moreover,
Congress included a sunset provision in the statute authorizing the rare pediatric disease priority review voucher
program. Under the current statutory sunset provisions, after September 30, 2024, FDA may only award a voucher for
an approved rare pediatric disease product application if the sponsor has rare pediatric disease designation for the
product candidate, and that designation was granted by September 30, 2024. After September 30, 2026, FDA may not
award any rare pediatric disease priority rev1ew Vouchers Our blologlcal products and product candidates may face
competition sooner than anticipated fremb h g 0 -I-n—the—U-ﬁ-rted—States—The
Affordable Care Act includes a subtitle called the Biologics Price C ompulllon and lnno\ ation Act of 2009 (“ BPCIA ),
which created an abbreviated dppl()\dl pathway for biological products that are éemeﬂstf&ted-te—beilﬂﬂgh-}y—s-rﬁn-}a-r—ef
biosimilar to or *~interchangeable Zwith an FDA- appreved-licensed reference biological product. Fhis-pathway-eeould-attow
eompetitors-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 datafrontbiotogiealproduets— product already-was first approved
afterby the FDA. In addition, the approval of a biosimilar product may not be made effectlve by the F DA untll 12 years

from the date on wh1ch t—uﬁe-e%&ppfeva-l—l-n—Eufepe—lhc reference

not-be-ab get-on-the ars-a he-tim pprova Durmg —T—h—ls—thls +6-12 - year pulod of exclusivity,
another company may stlll market a competlng version of the reference product if the FDA approves a full BLA for the
competing product containing the sponsor’ s own preclinical data and data from adequate and well- controlled clinical
trials to demonstrate the safety, purity and potency of their product. We believe that any of our product candidates
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
competltlon sooner than antlclpated Moreover, the extent to wh1ch a blos1m11ar, once approved W ill be substituted for

d 6 h der-obtains-at-any approval-for
one of or-our reference products ina way that is 51m11ar to tradltlonal generlc substltutlon for non- biological products is
not yet clear, and will depend on a number of marketplace and regulatory factors that are still developing. We face
intense competition and rapld technologlcal change and the possibility that our competitors may develop therapies that

are more 1 advanced safer or more effectlve fhat—than brrﬁg—ﬁgmﬁeaﬁt—ehme&Haeﬁeﬁts—eeﬂwared

which euﬁpe’éeﬁt-tal—pfed-uets—lmx adversely affe eee i
eempetrﬁve—pressure—and—eensequeﬁees—E*pﬁaﬁefrefour ﬁnanclal condltlon and our ablllty to sueeessfu-l—successfully
develop and commercialize ZYNTEGLO eha h
produets-, SKYSONA ass pe sgi -atthoughbeti—e e
cel . We are engaged in the development of gene theraples for severe genetlc dlseases, whlch isa competltlve and rapidly-
changing field. We have competitors both in been—¢ c-6 d A 6
exetastvity—trthe United States and 1nternatlonally 1nclud1ng major multlnatlonal pharmaceutlcal companles,
biotechnology companies and universities and the-other exetusivity-period-research institutions. Many of our competitors
have substantially greater financial, technical and other resources, such as larger research and development staff, more
experienced manufacturing capabilities, for-—- or erphan-dragsisseven-years-more established commercial infrastructure.
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. Our competitors may succeed in developing , white-pediatrie
acquiring or licensing on an exelusivity-exclusive addssix-monthste-basis, products that are more effective, safer, or less



costly than any existingp 0 tity-pertod i d

reeetves-the-first-that we may develop, or achleve patent protectlon, mar ketmé approval fer-the-indieation-for-whieh-it-has
sueh-designationr, the-product is-entittedte-a-period-of commercialization and market penetration earlier than us.
Additionally, technologies developed by our competitors may render our products or product candldates uneconomlcal
or obsolete, and we may not be successful in marketing our € Py W p d 0 g

m&rket—mg—&mﬂ-reaﬁeﬂ—fer—a—product candldates agalnst competltors

Busmess — Competltlon ” W Vi Ova po alp
%WW Fmdlly as a result of the eXplIdthH or suceessful challen}ce of our patent rights,
we could face more litigation with respect to the validity and / or scope of patents relating to our competitors’ products. The
availability of our competitors’ products could limit the demand, and the price we are able to charge, for any products that we
may develop and commercialize. We may not be successful in our efforts to expand applications of our platform technologies
through the discovery of additional product candidates or complementary technologies such as reduced toxicity conditioning.
The success of our business depends primarity, in part, upon our ability to identify, develop and commercialize products based
on our platform technologies ;steh-as-in-vive-produeteandidates- Our growth strategy also depends upon our ability to leverage
advancements in complementary technologies such as in reduced toxicity conditioning or in stem cell mobilization. Our research
programs may fail to identify other potential product candidates for clinical development or advance such complementary
technologies for a number of reasons. We may be unsuccessful in identifying potential product candidates or our potential
product candidates may be shown to have harmful side effects or may have other characteristics that may make the products
unmarketable or unlikely to receive marketing approval. Research programs to identify new product candidates and new
technologies require substantial technical, financial and human resources. We may focus our efforts and resources on potential
programs or product candidates that ultimately prove to be unsuccessful. If any of these events occur, we may be forced to
abandon eur-any research, development or commercialization efforts for a program or programs, which would have a material
adverse effect on our business and could potentially cause us to cease operations. Negative public opinion and increased
regulatory scrutiny of gene therapy and genetic research may damage public perception of our petentiat-products and product
candidates or adversely affect our ability to conduct our business or obtain and maintain marketing approvals for our products
and product candidates. Public perception may be influenced by claims that gene therapy, including gene editing technologies,
is unsafe or unethical, and research activities and adverse events in the field, even if not ultimately attributable to us or our
products and product candidates, could result in increased governmental regulation, unfavorable public perception, challenges
in recruiting patients to participate in our clinical studies, potential regulatory delays in the testing or approval of our petentiat
produets— product candidates , stricter labeling requirements for those product candidates that are approved, and a decrease in
demand for any such product. More restrictive government regulations or negative public opinion 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 any approved products . 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, prevent new or modified products from being developed, reviewed, approved or commercialized in a timely
manner or at all, which could negatively impact our business. The ability of the FDA and foreign regulatory authorities
to review and approve new products can be affected by a variety of factors, including government budget and funding
levels, statutory, regulatory, and policy changes, the FDA’ s or foreign regulatory authorities’ ability to hire and retain
key personnel and accept the payment of user fees, and other events that may otherwise affect the FDA’ s or foreign
regulatory authorities’ ability to perform routine functions. Average review times at the FDA and foreign regulatory
authorities have fluctuated in recent years as a result. 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 may also slow the time necessary for new drugs, medical devices and biologics or
modifications to approved drugs and biologics to be reviewed and / or approved by necessary government agencies,
which would adversely affect our business. For example, over the last several years, the U. S. 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 global 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 adapts to the
evolving COVID- 19 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 policy measures in response to
the COVID- 19 pandemic. If a prolonged government shutdown occurs, or if global health concerns continue to prevent
the FDA or other regulatory authorities from conducting their regular inspections, reviews, or other regulatory
activities, it could significantly impact the ability of the FDA or other regulatory authorities to timely review and process
our regulatory submissions, which could have a material adverse effect on our business . Risks related to our reliance on
third parties We rely on third parties to conduct some or all aspects of our LVV production, drug product manufacturing, and
testing, and these third parties may not perform satisfactorily. We do not independently conduct all aspects of our LVV
production, drug product manufacturing, and testing. We currently rely, and expect to continue to rely, on third parties with
respect to these items, including manufacturing and testing in the commercial context. Our reliance on these third parties for
manufacturing, testing, research and development activities reduce our control over these activities but will not relieve us of our



responsibility to ensure compliance with all required regulations and study protocols. For example, for products that we develop
and commercialize on our own, we will remain responsible for ensuring that each of our IND- enabling studies and clinical
studies are conducted in accordance with the study plan and protocols, and that our LVV and drug products are manufactured in
accordance with GMP as applied in the relevant jurisdictions. If these third parties do not successfully carry out their contractual
duties, meet expected deadlines, conduct our studies in accordance with regulatory requirements or our stated study plans and
protocols, or manufacture our LVV and drug products in accordance with GMP, whether due to the impacts of COVID- 19 or
otherwise, we will not be able to suppoert commercialization of SKYSONA and ZYNTEGLO and complete, or may be
delayed in completing, the preclinical and clinical studies and manufacturing process validation activities required to support

future IND and BLA submissions and-approval-ofourproduet-eandidates-, including or-for lovo- cel tosupport
eommeretalizationrofourproduets;if-approved-. Many of our agreements with these third parties contain termination provisions

that allow these third parties to terminate their relationships with us at any time. If we need to enter into alternative
arrangements, our product development and commercialization activities could be delayed. Reliance on third- party
manufacturers entails risks to which we would not be subject if we manufactured the products ourselves, including: * the
inability to negotiate manufacturing agreements with third parties under commercially reasonable terms , including the
inability to negotiate favorable terms to increase capacity to meet future forecasted demand ; * reduced control as a result
of using third- party manufacturers for all aspects of manufacturing activities; ¢ the risk that these activities are not conducted in
accordance with our study plans and protocols; ¢ termination or nonrenewal of manufacturing agreements with third parties in a
manner or at a time that is costly or damaging to us; and ¢ disruptions to the operations of our third- party manufacturers or
suppliers caused by conditions unrelated to our business or operations, including the bankruptcy of the manufacturer or supplier.
We may be forced to manufacture LVV and drug product ourselves, for which we may not have the capabilities or resources, or
enter into an agreement with a different manufacturer, which we may not be able to do on reasonable terms, if at all. In some
cases, the technical skills required to manufacture our LVV or drug product candidates may be unique or proprietary to the
original manufacturer, and we may have difficulty or there may be contractual restrictions prohibiting us from, transferring such
skills to a back- up or alternate supplier, or we may be unable to transfer such skills at all. Any of these events could lead to
clinical study delays or failure to obtain marketing approval, or impact our ability to successfully commercialize our petentiat
products or product candidates . Some of these events could be the basis for FDA action, including injunction, recall, seizure
or total or partial suspension of production. We and our contract manufacturers are subject to significant regulation with respect
to manufacturing our product candidates. The manufacturing facilities on which we rely may not continue to meet regulatory
requirements and have limited capacity. All entities involved in the preparation of therapeutics for clinical studies or commercial
sale, including our existing contract manufacturers for our product candidates, are subject to extensive regulation. Some
components of a finished therapeutic product approved for commercial sale or used in late- stage clinical studies must be
manufactured in accordance with GMP. These regulations govern manufacturing processes and procedures (including record
keeping) and the implementation and operation of quality systems to control and assure the quality of investigational products
and products approved for sale. Poor control of production processes can lead to the introduction of adventitious agents or other
contaminants, or to inadvertent changes in the properties or stability of our product candidates that may not be detectable in final
product testing. We or our contract manufacturers must supply all necessary documentation in support of a BLA on a timely
basis and where required, must adhere to the FDA” s or other regulator’ s good laboratory practices (" GLP"), and GMP
regulations enforced by the FDA or other regulator through facilities inspection programs. Some of our contract manufacturers ,
particularly those we anticipate using for production of lovo- cel (when and if approved) have not produced a
commercially- approved product and therefore have not obtained the requisite FDA or other marketing approvals to do so. Our
facilities and quality systems and the facilities and quality systems of some or all of our third- party contractors must-pass-may
be required to successfully complete a pre- approval inspection for compliance with GMPs and the-other applicable
regulations as a condition of marketing approval of our petentiat-produets— product candidates . [n addition, the regulatory
authorities may, at any time, audit or inspect a manufacturing facility involved with the preparation of our petenttal-products er
product candidates or the associated quality systems for compliance with the regulations applicable to the activities being
conducted. If these facilities do not pass-successfully complete a pre- approval plant inspection, it is possible FDA or other
marketing approval of the preduets— product wilknet-candidates may be granted-delayed or prevented . The regulatory
authorities also may, at any time following approval of a product for sale, audit the manufacturing facilities of our third- party
contractors. If any such inspection or audit identifies a failure to comply with applicable regulations or if a violation of our
product specifications or applicable regulations occurs independent of such an inspection or audit, we or the relevant regulatory
authority may require remedial measures that may be costly and / or time- consuming for us or a third- party to implement and
that may include the temporary or permanent suspension of a clinical study or commercial sales or the temporary or permanent
closure of a facility. Any such remedial measures imposed upon us or third parties with whom we contract could materially
harm our business. If we or any of our third- party manufacturers fail to maintain regulatory compliance, the FDA or other
regulators can impose regulatory sanctions including, among other things, refusal to approve a pending application for a
biologic product, or revocation of a pre- existing approval. As a result, our business, financial condition and results of operations
may be materially harmed. Additionally, if supply from one approved manufacturer is interrupted, there could be a significant
disruption in commercial supply. The number of manufacturers with the necessary manufacturing capabilities is limited. In
addition, an alternative manufacturer would need to be qualified through a BLA supplement or similar regulatory submission
which could result in further delay. The regulatory agencies may also require additional studies if a new manufacturer is relied
upon for commercial production. Switching manufacturers may involve substantial costs and is likely to result in a delay in our
desired clinical and commercial timelines. These factors could cause the delay of clinical studies, regulatory submissions,
required approvals or commercialization of our petenttal-products or product candidates , cause us to incur higher costs and



prevent us from suceessfully commercializing our petentiab-products sueeessfily-or product candidates . Furthermore, if our
suppliers fail to meet contractual requirements, and we are unable to secure one or more replacement suppliers capable of
production at a substantially equivalent cost, our clinical studies may be delayed or we could lose potential revenues. We expeet
terely on third parties to conduct, supervise and monitor our clinical studies, and if these third parties perform in an
unsatisfactory manner, it may harm our business. We expeette-rcly on contract research organizations (" CROs ") and
clinical study sites to ensure our clinical studies are conducted properly and on time. While we will have agreements governing
their activities, we will have limited influence over their actual performance. We will control only certain aspects of our CROs’
activities. Nevertheless, we will be responsible for ensuring that each of our clinical studies is conducted in accordance with the
applicable protocol and in accordance with applicable GCPs , GLPs and other lcgal, regulatory and scientific standards, and
our reliance on the CROs does not relieve us of our regulatory responsibilities. We and our CROs are required to comply with
the FDA’ s and other regulatory authorities’ GCPs for conducting, recording and reporting the results of clinical studies to
assure that the data and reported results are credible and accurate and that the rights, integrity and confidentiality of clinical
study participants are protected . Regulatory authorities enforce these GCPs through periodic inspections of trial sponsors,
principal investigators and trial sites. We cannot assure you that upon inspection by a given regulatory authority, such
regulatory authority will determine that any of our clinical trials complies with GCP regulations . [f we or our CROs fail
to comply with applicable GCPs, the clinical data generated in our future clinical studies may be deemed unreliable and the
FDA and other regulatory authorities may require us to perform additional clinical studies before approving any marketing
applications. If our CROs do not successfully carry out their contractual duties or obligations, fail to meet expected deadlines, or
if the quality or accuracy of the clinical data they obtain is compromised due to the failure to adhere to our clinical protocols or
regulatory requirements, or for any other reasons, our clinical studies may be extended, delayed or terminated, and we may not
be able to obtain marketing approval for, or successfully commercialize our product candidates. As a result, our financial results
and the commercial prospects for our product candidates would be harmed, our costs could increase, and our ability to generate
revenues could be delayed. Our reliance on third parties requires us to share our trade secrets, which increases the possibility
that a competitor will discover them or that our trade secrets will be misappropriated or disclosed. Because we rely on third
parties to manufacture our vectors and our drug products, and because we collaborate with various organizations and academic
institutions on the advancement of our gene therapy platform, we must, at times, share trade secrets with them. We seek to
protect our proprietary technology in part by entering into confidentiality agreements and, if applicable, material transfer
agreements, collaborative research agreements, consulting agreements or other similar agreements with our collaborators,
advisors, employees and consultants prior to beginning research or disclosing proprietary information. These agreements
typically limit the rights of the third parties to use or disclose our confidential information, such as trade secrets. Despite the
contractual provisions employed when working with third parties, the need to share trade secrets and other confidential
information increases the risk that such trade secrets become known by our competitors, are inadvertently incorporated into the
technology of others, or are disclosed or used in violation of these agreements. Given that our proprietary position is based, in
part, on our know- how and trade secrets, a competitor’ s discovery of our trade secrets or other unauthorized use or disclosure
would impair our competitive position and may have a material adverse effect on our business. In addition, these agreements
typically restrict the ability of our collaborators, advisors, employees and consultants to publish data potentially relating to our
trade secrets. Our academic collaborators typically have rights to publish data, provided that we are notified in advance and may
delay publication for a specified time in order to secure our intellectual property rights arising from the collaboration. In other
cases, publication rights are controlled exclusively by us, although in some cases we may share these rights with other parties.
We also conduct joint research and development programs that may require us to share trade secrets under the terms of our
research and development partnerships or similar agreements. Despite our efforts to protect our trade secrets, our competitors
may discover our trade secrets, either through breach of these agreements, independent development or publication of
information including our trade secrets in cases where we do not have proprietary or otherwise protected rights at the time of
publication. A competitor’ s discovery of our trade secrets would impair our competitive position and have an adverse impact on
our business. Risks related to our financial condition and capital requirements We have not generated material revenue from
product sales and may never be profitable. Our ability to generate revenues and achieve profitability depends on our ability,
alone or with strategic collaboration partners, to successfully commercialize ZYNTEGLO and SKYSONA and complete the
development of, and obtain the regulatory, pricing and reimbursement approvals necessary to commercialize beti—eel;-eli—eel-or
lovo- cel (if and when approved) . Our ability to generate revenues from product sales depends heavily on our success in: *
completing research and preclinical and clinical development of our product candidates; ¢ seeking and obtaining regulatory and
marketing approvals for product candidates for which we complete clinical studies; * developing a sustainable, commercial-
scale, reproducible, and transferable manufacturing process for our vectors and drug products; ¢ establishing and maintaining
supply and manufacturing relationships with third parties that can provide adequate (in amount and quality) products and
services to support clinical development for our product candidates and commercial demand for any-our approved produet
products . 1aunch1ng and commermahzlng aﬁy—our approved produetproducts settherby-eolaberating-with a sustainable
ng-a-field- based team ;-and marketing and distribution infrastructure;
obtaining sufﬁment pricing and relmbursement for any-our approved preduet-products from private and governmental payers; ®
obtaining market acceptance and adoption of any-eur approved preduet-products and gene therapy as a viable treatment option;
* addressing any competing technological and market developments; ¢ negotiating favorable terms in any collaboration,
licensing or other arrangements into which we may enter; and * maintaining, protecting and expanding our portfolio of
intellectual property rights, including patents, trade secrets and know- how. We expect to continue to incur significant
expenditures for the foreseeable future, and we expect these expenditures to increase, which costs may increase further as
competitors enter the market. Our expenses could increase beyond expectations if we are required by the FDA or other




regulatory agencies, domestic or foreign, to perform clinical and other studies in addition to those that we currently anticipate.
Even if we are able to generate material product revenues, we may not become profitable and may need to obtain additional
funding to continue operations. If the estimates we make, or the assumptions on which we rely, in preparing our consolidated
financial statements are incorrect, our actual results may vary from those reflected in our projections and accruals. Our
consolidated financial statements have been prepared in accordance with accounting principles generally accepted in the United
States of America (" GAAP"). The preparation of these consolidated financial statements requires us to make estimates and
judgments that affect the reported amounts of our assets, liabilities, revenues and expenses, and related disclosure of contingent
assets and liabilities. We base our estimates on historical experience and on various other assumptions that we believe to be
reasonable under the circumstances. We cannot assure you, however, that our estimates, or the assumptions underlying them,
will be correct. We may be incorrect in our assumptions regarding the applicability of drug pricing programs and rebates that
may be applicable to our petential-products and product candidates , which may result in our under- or over- estimating our
anticipated product revenues especially as applicable laws and regulations governing pricing evolve over time. In addition, to the
extent payment for our petentiat-products and product candidates is subject to outcomes- based arrangements over time , as it
is for ZYNTEGLO , the total payments received from product sales may vary, our cash collection of future payments and
revenue assumptions from product sales will be at risk, and the timing of revenue recognition may not correspond to the timing
of cash collection. Further, from time to time we issue financial guidance relating to our expectations for our cash, cash
equivalents, and marketable securities available for operations, which guidance is based on estimates and the judgment of
management. For instance, a portion of our financial runway guidance includes $ 45. 4 million of restricted cash which is
currently unavailable for use and there is no assurance as to when or if our restricted cash will become available.
Moreover, our future net product revenues will depend upon the size of the markets which the products have received
approval, its ability to achieve sufficient market acceptance, reimbursement from third- party payers, adequate market
share in those markets and performance of the drug product subject to outcome- based programs. If, for any reason, our
expenses differ materially from our guidance or we utilize our cash more quickly than anticipated, we may have to adjust our
publicly announced financial guidance. If we fail to meet, or if we are required to change or update any element of, our publicly
disclosed financial guidance or other expectations about our business, our stock price could decline. Our operating results may
fluctuate significantly, which makes our future operating results difficult to predict and could cause our operating results to fall
below expectations or our guidance. Our operatmg reqult% are dlfflcult to predict and will likely fluctuate from quarter to quarter
and year to year. We expect that feHew e A ained;-revenues from product sales will be
difficult to predict from period to period, glven the absence Oflll§t0r1C211 sales data for ZYNTEGLO beti—eel-, SKYSONA, eli-
eetand lovo- cel , if approved . Further, changes in our operations, such as increased development, manufacturing and clinical
trial expenses in connection with expanding our pipeline programs, or our undertaking of additional programs, or business
activities, or entry into strategic transactions, including potential future acquisitions of products, technologies or businesses may
also cause significant fluctuations in our expenses. The cumulative effects of these factors, further exacerbated by the impacts of
the ongoing COVID- 19 pandemic on healthcare systems and economic conditions, will likely result in large fluctuations and
unpredictability in our quarterly and annual operating results. As a result, comparing our operating results on a period- to- period
basis may not be meaningful. Investors should not rely on our past results as an indication of our future performance. This
variability and unpredictability could also result in our failing to meet the expectations of industry or financial analysts or
investors for any period. If our revenue or operating results fall below the expectations of analysts or investors or below any
forecasts we may provide to the market, or if the forecasts we provide to the market are below the expectations of analysts or
investors, the price of our common stock could decline substantially. Such a stock price decline could occur even when we have
met any previously publicly stated revenue or earnings guidance we may provide. Risks related to our business operations Our
future success depends on our ability to retain key employees and to attract, retain and motivate qualified personnel. We
are highly dependent on our executive team and key employees, the loss of whose services may adversely impact the
achievement of our objectives. While we have entered into employment agreements with each of our executive officers,
any of them could leave our employment at any time, as all of our employees are “ at will ” employees. Recruiting and
retaining other qualified employees, consultants and advisors for our business may-, including scientific and technical
personnel, will also be materialty-critical to our success. There is currently a shortage of skilled executives in our
industry, which is likely to continue. As a result, competition for skilled personnel is intense and advefselrj;r—a-ffeefed-by—our
turnover rate has been high. We may not be able to attract and retain personnel on acceptable terms given the engeing
€OVD-—19-pandemte-competition among numerous pharmaceutical and biotechnology companies for individuals with
similar skill sets. In addition, our financial condition has made it more challenging to recruit and retain qualified
personnel. The inability to recruit or loss of the services of any executive, key employee, consultant or advisor may
impede the progress of our research, development and commercialization objectives . The COVID- 19 pandemic has had,
and may continue to have, an impact on various aspects of our business and that of third parties on which we rely. The extent to
which the COVID- 19 pandemlc 1mpact% our business will depend in part on future developmenti which are uncertain and
unpredlctable in nature. Sireey ' : ara v as-a-pa

expeetto-may in the future experience dlsruptlons 1n our oper. 21th1’1§ and business, and those of thlrd parties upon whom we
rely. For mStance we have experlenced dlsruptlons in the conduct of our clinical trials, manufacturmg and commercialization
efforts, 4 g ; any-and the treatment of patients in the commercial context —We




-l-9-paﬂdeﬁne—has—d1s1upted the conduct of our ongoing CllnlCdl studles with the lesult of slow er patlent enrollment and treatment
as well as delays in post- treatment patient follow- up visits. These impacts have varied by clinical study, with the most

significant impacts being on our ongoing HGB- 210 study for lovo- cel. It is poss1ble tlmt these deldys may 1mpaet the timing of
our regulatory submissions. Furthermore, certam S v

fel-y—eﬁ—th]rd pdmes

ot or predict at
eommeretaluse—At-this time
tmpaets— impact that - atory

19 pandemic —Fhey-and related effects may have on our business
fﬁteraeﬁeﬂs—&ﬁd-s-ubﬂﬁsswﬂs-aﬂd- ﬁnanclal condltlon tn—t-he—futufe— results of operatlons and cash ﬂows. We expect we may
-l-ael&reseﬂ-rees—te—contmue to e

C OVID 19 pandemic on our business operations is highly uncertain and subject to change and will depend on future
developments which are difficult to predict, including the duration and any potential resurgence of the pandemic and the

MWM&UOMI or modmed gov emmentﬁeﬁeﬂs—ﬂew—rﬂ-fefmaﬁeﬁ—t-h&t—w&l-ernerge

term, among othels We do not yet know the full extent of potentlal delays or impacts on our busmess our clmlcal studies, our
research programs, our commercial —readiness-activities in the United States, healthcare systems or the global economy . For
instance, we continue to evaluate any impact of COVID- 19 on our QTC network, our supply chain, and any potential
future clinical trials . If the ultimate impact of the COVID- 19 pandemic and the resulting uncertain economic and healthcare



cnv 1r0nment is more severe than we dllthlpdted W€ may I]OI be dble to GXGCUIQ on our Clll‘lellt opemtmg }’)ldn or on OUI strategy.

-fttﬁ-her—To the extent the C OVID 19 pandemic adv elsely atfects our busmess and fmanudl results, it may also have the effect
of heightening many of the other risks described in this *“ Risk Factors ” section. Our products, whether FDA- approved or
investigational, remain subject to regulatory scrutiny. For any regulatory approvals that we have or may receive, the
manufacturing processes, labeling, packaging, distribution, adverse event reporting, storage, advertising, promotion,
import, export and recordkeeping for our products and / or product candidates will be subject to extensive and ongoing
regulatory requirements. These requirements include submissions of safety and other post- marketing information and
reports, registration, as well as ongoing compliance with cGMPs and GCPs for any clinical trials that we may conduct.
In addition, manufacturers of drug products and their facilities are subject to continual review and periodic,
unannounced inspections by the FDA and other regulatory authorities for compliance with cGMP regulations and
standards. Even #-though we reeetve-have obtained marketing approval in the U. S. for a-produet-eandidate- ZYNTEGLO
and SKYSONA and may obtain regulatory approval in the U. S. for lovo- cel , any appreved-produetregulatory approvals
we may receive will remainsubjeetrequire the submission of reports to regulatory-serutiny—Evenif-we-obtainrmarketing
approva-rajurisdiettor;regulatory authorities and surveillance to monitor the safety and efficacy of the product
candidates, and such approvals may contain sttHmpese-significant limitations related to use restrictions en-the-indieated
uses-or-for specified age groups marketing-of-any-approved-produets-, warnings, precautions or-impese-ongoing requirements
for— or potentially-eostly-contraindications, and may include burdensome post- approval study stadies;post—market
surveillanee-or patient-or-drugrestrietions-risk management requirements. . For example, the FDA typically advises that
patients treated with gene therapy undergo follow- up observations for potential adverse events for a 15- year period.
Furthermore, we have agreed to provide confirmatory long- term clinical data to the FDA as a condition of the
SKYSONA accelerated approval, and continued approval for the approved indication will be contingent upon
verification and description of clinical benefit in a confirmatory trial. If our confirmatory trials fail to adequately verify
or describe the anticipated clinical benefit of SKYSONA, or if we fail to conduct such trials in a timely manner, the FDA
could withdraw its approval for SKYSONA on an expedited basis. Additionally, the holder of an approved BLA is obligated
to monitor and report adverse events and any failure of a product to meet the specifications in the BLA. The holder of an
approved BLA must also submit new or supplemental applications and obtain FDA approval for certain changes to the approved
product, product labeling or manufacturing process. Advertising and promotional materials must comply with FDA rules and
are subject to FDA review, in addition to other potentially applicable federal and state laws. We have experienced interruptions
in clinical programs eur-marketing-ofbett—eetinEurope-due to safety concerns arising from our SKYSONA and lovo- cel
program-programs , and we can make no assurance that we will not experience interruptions in any clinical studies, marketing
or other commercialization activities in the future, whether due to safety concerns in any approved or investigational products,
or due to events arising from programs that utilize technologies similar to or related to ours. In addition, product manufacturers
and their facilities are subject to payment of user fees and continual review and periodic inspections by the FDA and other
regulatory authorities for compliance with good manufacturing practices (" GMP") and adherence to commitments made in the
BLA. If we or a regulatory agency discovers previously unknown problems with a product such as adverse events of
unanticipated severity or frequency, or problems with the facility where the product is manufactured, a regulatory agency may
impose restrictions relative to that product or the manufacturing facility, including requiring recall or withdrawal of the product
from the market or suspension of manufacturing. If we fail to comply with applicable regulatory requirements following
marketing approval for a product, a regulatory agency may: ¢ issue a warning letter asserting that we are in violation of the law;
* seek an injunction or impose civil or criminal penalties or monetary fines; * suspend or withdraw marketing approval; ¢
suspend any ongoing clinical studies; * refuse to approve a pending marketing application, such as a BLA or supplements to a
BLA submitted by us; ¢ seize product; or * refuse to allow us to enter into supply contracts, including government contracts.
Any government investigation of alleged violations of law could require us to expend significant time and resources in response
and could generate negative publicity. The occurrence of any event or penalty described above may inhibit our ability to
commercialize any approved product and generate revenues. The FDA’ s and other regulatory authorities’ policies may
change and additional government regulations may be promulgated that could prevent, limit or delay marketing
authorization of any product candidates we develop. We also cannot predict the likelihood, nature or extent of
government regulation that may arise from future legislation or administrative 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. The FDA and other regulatory agencies actively enforce the laws and regulations
prohibiting the promotion of off- label uses. The FDA strictly regulates marketing, labeling, advertising and promotion
of prescription drugs and biologics. These regulations include standards and restrictions for direct- to- consumer
advertising, industry- sponsored scientific and educational activities, promotional activities involving the internet and
off- label promotion. Any regulatory approval that the FDA grants is limited to those specific diseases and indications
for which a product is deemed to be safe, pure and potent, or effective, by the FDA. For example, the current FDA-
approved indication for ZYNTEGLO is limited to the treatment of adult and pediatric patients with p- thalassemia who
require regular red blood cell transfusions, and the FDA- approved indication for SKYSONA is limited to slow the
progression of neurologic dysfunction in boys 4- 17 years of age with early, active CALD, which is defined to include to
asymptomatic or mildly symptomatic (neurologic function score, NFS < 1) boys who have gadolinium enhancement on



brain magnetic resonance imaging and Loes scores of 0. 5- 9. While physicians in the United States may choose, and are
generally permitted, to prescribe drugs for uses that are not described in the product’ s labeling and for uses that differ
from those tested in clinical trials and approved by the regulatory authorities, our ability to manufacture and promote
any products will be narrowly limited to those indications that are specifically approved by the FDA. If we are found to
have manufactured and promoted such off- label uses, we may become subject to significant liability. The U. S. federal
government has levied large civil and criminal fines against companies for alleged improper promotion of off- label use
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 we cannot successfully manage the promotion any product candidates, if approved, we could become subject to
significant liability, which would materially adversely affect our business and financial condition. We are subject, directly
or indirectly, to federal and state healthcare fraud and abuse laws and , false claims laws-and-health-informationprivacy-and
seenrity-laws. If we are unable to comply, or have not fully complied, with such laws, we could face substantial penalties,
reputational harm, and diminished profits and future earnings. In the United States, the research, manufacturing, distribution,
sale, and promotion of drugs and biologic products are subject to regulation by various federal, state, and local authorities in
addition to FDA, including CMS, other divisions of the HHS, (e. g., the Office of Inspector General), the United States
Department of Justice offices of the United States Attorney, the Federal Trade Commission and state and local governments.
Our operations are directly, or indirectly through our prescribers, customers and purchasers, subject to various federal and state
fraud and abuse laws and regulations described in more detail under" Item 1. Business-- Government regulation" in our Annual
Report. These include the federal Anti- Kickback Statute, federal civil and criminal false claims laws and civil monetary penalty
laws (including False Claims Laws), HIPAA, transparency requirements created under the Affordable Care Act, as well as
analogous state and foreign laws. These laws apply to, among other things, our sales, marketing , patient services and
educational programs. State and federal regulatory and enforcement agencies continue actively to investigate violations of health
care laws and regulations, and the United States Congress continues to strengthen the arsenal of enforcement tools. Most
recently, the Bipartisan Budget Act of 2018 increased the criminal and civil penalties that can be imposed for violating certain
federal health care laws, including the Anti- Kickback Statute. Enforcement agencies also continue to pursue novel theories of
liability under these laws. In particular, government agencies have recently increased regulatory scrutiny and enforcement
activity with respect to programs supported or sponsored by pharmaceutical companies, including reimbursement and co- pay
support, funding of independent charitable foundations and other programs that offer benefits for patients. Several investigations
into these programs have resulted in significant civil and criminal settlements. Because of the breadth of these laws and the
narrowness of the statutory exceptions and safe harbors available, it is possible that some of our business activities could be
subject to challenge under one or more of such laws. If our operations are found to be in violation of any of the laws described
above or any other government regulations that apply to us, we may be subject to penalties, including civil and criminal
penalties, damages, fines, exclusion from participation in government health care programs, such as Medicare and Medicaid,
imprisonment and the curtailment or restructuring of our operations, any of which could adversely affect our ability to operate
our business and our results of operations. Even if we are not determined to have violated these laws, government investigations
into these issues typically require the expenditure of significant resources and generate negative publicity, which could harm our
financial condition and divert the attention of our management from operating our business. Actual or perceived failures to
comply with applicable data protection, privacy and security laws, regulations, standards and other requirements could
adversely affect our business, results of operations, and financial condition. The global data protection landscape is
rapidly evolving, and we are or may become subject to numerous state, federal and foreign laws, requirements and
regulations governing the collection, use, disclosure, retention, and security of personal information, such as information
that we may collect in connection with clinical trials. Implementation standards and enforcement practices are likely to
remain uncertain for the foreseeable future, and we cannot yet determine the impact future laws, regulations, standards,
or perception of their requirements may have on our business. This evolution may create uncertainty in our business,
affect our ability to operate in certain jurisdictions or to collect, store, transfer use and share personal information,
necessitate the acceptance of more onerous obligations in our contracts, result in liability or impose additional costs on
us. The cost of compliance with these laws, regulations and standards is high and is likely to increase in the future. Any
failure or perceived failure by us to comply with federal, state or foreign laws or regulations, our internal policies and
procedures or our contracts governing our processing of personal information could result in negative publicity,
government investigations and enforcement actions, claims by third parties and damage to our reputation, any of which
could have a material adverse effect on our busmess, results of operatlon, and ﬁnancnal condition. In aéd-r&eﬁ,—we—may—be
subjeetto-pattent-privaeylawsbyboththe U 0 v 0
S., HIPAA, as amended by the Health lnformatlon Technolo;ay f01 Economlc and (lmlcal Health Act 0of 2009 (" HITEC H")
and their respeettve-implementing regulations (collectively," HIPAA') , imposes requirements on certain covered healthcare
providers, health plans, and healthcare clearinghouses as well as their respective business associates that perform services for
them that involve the use, or disclosure of, individually identifiable health information, relating to the privacy, security and
transmission of individually identifiable health information. HITECH also created new tiers of civil monetary penalties,
amended HIPAA to make civil and criminal penalties directly applicable to business associates, and gave state attorneys general
new authority to file civil actions for damages or injunctions in federal courts to enforce the federal HIPAA laws and seek
attorneys’ fees and costs associated with pursuing federal civil actions . Certain states have also adopted comparable privacy
Iradditionto HPAAas-amended-by HHTECH-and theirrespeetive-implementing-security laws and regulations, which
govern the privacy, processing and protection of health- related and other personal information. For example, California
reeently-enacted the California Consumer Privacy Act (" CCPA") which creates new individual privacy rights for California




consumers (as defined in the law) and places increased privacy and security obligations on entities handling personal data of
consumers or households. The CCPA requires covered companies to provide certain disclosures to consumers about its data
collection, use and sharing practices, and to provide affected California residents with ways to opt- out of certain sales or
transfers of personal information. While there is currently an exception for protected health information that is subject to
HIPAA, as currently written, the CCPA may impact our business activities. The CCPA provides for civil penalties for
violations, as well as a private right of action for data breaches that has increased the likelihood of, and risks associated
with data breach litigation. Further, the California Atterney-Privacy Rights Act (“ CPRA ”) General-generally has-went
into effect on January 1, 2023, and significantly amends the CCPA. It imposes additional data protection obligations on
covered businesses, including additional consumer rights processes, limitations on data uses, new audit requirements for
higher risk data, and opt outs for certain uses of sensitive data. It also creates a new California data protection agency
authorized to issue substantive regulations and 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 Virginia, Colorado, Connecticut and Utah, and have been proposed draftregulations-in other states and at the
federal level , whichreflecting a trend toward more stringent privacy legislation in the United States. The enactment of
such laws could have potentially conflicting requirements netbeen-finalized-to-date;-that would make compliance
challenging. In m&y—furtheﬁmpaet—euﬁbusrﬂess-aefﬁfmes—rﬂtheyh the event that we arc adepted—Theuneertainty-sturrounding
subject to or affected by HIPAA th fmp-}emeﬁtaﬁeﬁ—e-ﬁ( CPA exeﬂap-l-rﬁes— the CPRAvu-l-nerabﬁ-rt-y—e-Peuﬁ orbusrness—te

and—olhu domestlc prlvacy and eeuﬂtﬂes—have—a-lse—aéepted—dald protection la\\ S, any hablhty from fallure to comply w1th
the requirements of these laws could adversely affect our financial condition. Furthermore, the Federal Trade
Commission (FTC) and many state Attorneys General continue to enforce federal and state consumer protection laws
against companies for online collection, use, dissemination and security practices that appear to be unfair or deceptive.
For example, according to the FTC, failing to take appropriate steps to keep consumers’ personal information secure
can constitute unfair acts or practices in or affecting commerce in violation of Section S (a) of the Federal Trade
Commission Act. The FTC expects a company’ s data security measures to be reasonable and appropriate in light of the
sensitivity and volume of consumer information it holds, the size and complexity of its business, and the cost of available
tools to i {improve securlty and reduce vulnerablhtles We are also or may become subject to rapldly evolvmg data

example, in Europe, the Eumpcan Umon he-e 6 datat 6 d h
pfevmeﬂs—e-ﬁthe—(mnual Data Protection Rwulallon ( . (JDPR 5 )went mto effect in May 2018 and 1mposes strict
requirements for —+h g v atHeg AteS—gov
processing efthe pusonal dala —rmpese—stﬂet—of 1nd1v1duals w1th1n the European Economlc Area (“ EEA ”). Compames
that must comply with the GDPR face increased compliance obligations and restrietions-on-risk, including more robust
regulatory enforcement of data protection requirements and potential fines for noncompliance of up to € 20 million or 4
% of the annual global revenues of the noncompliant company, whichever is greater. Among the-other requirements
, analyze-and-the GDPR regulates transfers of personal data subject to the GDPR to third countries that

have not been found to provide adequate protection to such personal data, including the United States; in July 2020, the
Court of Justice of the EU (“ CJEU ”) limited how organizations could lawfully transfer personal data from the EU / EEA
to the United States by invalidating the Privacy Shield for purposes of international transfers and imposing further
restrictions on the use of standard contractual clauses (“ SCCs ”). In March 2022 . ineluding-health-the US and EU
announced a new regulatory regime intended to replace the invalidated regulations; however, this new EU- US Data
Privacy Framework has not been implemented beyond an executive order signed by President Biden on October 7, 2022
on Enhancing Safeguards for United States Signals Intelligence Activities. European court and regulatory decisions
subsequent to the CJEU decision of July 16, 2020 have taken a restrictive approach to international data transfers from
ehmea—l—ﬁaa}s—&ﬂd-adverse—eveﬁt—repeﬁmg— As superv1sory authorltles issue further guidance on frpartiendar-these

g m-the pu\onal data fel-ates—export mechanisms ,
mcludmg c1rcumstances where the SCCs cannot informatton—p ded A o-be used
eonstdered-valid-, the-and / or start taking enforcement actlon, we could suffer addltlonal costs, complamts and / or
regulatory investigations or fines, and / or if we are otherwise unable to transfer ef-personal data eutbetween and among
countries and regions in which we operate, it could affect the manner in which we provide our services, the geographical
location or segregation of our relevant systems and operations, and could adversely affect our financial results. Since the
beginning of 2021, after the end of the transition period following the United Kingdom’ s departure from the European
Union Eeonomie-Area-, seetrity-we are also subject to the United Kingdom data protection regime, which imposes
separate but similar obligations to those under the GDPR and comparable penalties, including fines of up to £ 17. 5
million or 4 % of a noncompliant company’ s global annual revenue for the preceding financial year, whichever is
greater. As we continue to expand into other foreign countries and jurisdictions, we may be subject to additional laws
and regulations that may affect how we conduct business. If we fail to comply with reporting and payment obligations
under the Medicaid Drug Rebate Program or other governmental pricing programs, we could be subject to additional
reimbursement requirements, penalties, sanctions and fines, which could have a material adverse effect on our business,
financial condition, results of operations and growth prospects. We participate in governmental programs that impose
extensive drug price reporting and payment obligations on pharmaceutical manufacturers. Medicaid is a joint federal
and state program that is administered by the states for low income and disabled beneficiaries. Under the Medicaid
Drug Rebate Program (the “ MDRP ”), as a condition of federal funds being made available for our covered outpatient




drugs under Medicaid and certain drugs or biologicals under Medicare Part B, we pay a rebate to state Medicaid
programs for breach—-- each notifteattons-unit of our covered outpatient drugs dispensed to a Medicaid beneficiary and
paid for by the state Medicaid program. Medicaid rebates are based on pricing data that we report on a monthly and
quarterly basis to CMS , the federal agency that administers the MDRP and Medicare programs. For the MDRP, the
these use-of third—partyproeessors-data include the Average Manufacturer Price (“ AMP ”) for each drug and, in the case
of innovator products, best price. In connection with Medicare Part B the-proeessing-of the-personat-data-,
the-personal-data-a pharmaceutical manufacturer must provide CMS with average sales price (“ ASP ) information for
certain drugs or biologicals on a quarterly basis. ASP is calculated based on a statutorily defined formula , as well as
substanttal-potential-fines-regulations and interpretations of the statute by CMS. If we become aware that our MDRP
prlce reportlng submlssmn for a prlor period was lncorrect-fef— or bfeaehes—has changed asa result of recalculatlon of

eemp-}e*rt-yheﬁafeeessmg—pefseﬂa-l—dnm 'l-ﬂ-fOI’ up to t-he—three years after Eufepe&n—U-meﬁ—"Phe—GB{lR—alse—rmpeses-stﬂet—&&es
eﬂ—the—those fr&ns—feee-f—pefseﬂa-l—dala 0r1g1nally were due

: If we fall %m
éa-ta—subjee’fs—&ﬂd-eeﬁstﬁrer—asseei&&eﬂs—m pr0v1de mformatlon odge—eo pervisoryatthorttiessec
ﬂgefeus—&nd—t-ﬂﬁe-tlmely -—rﬂfeﬁme—pfeeess—fh&t—may—mefe&se-etﬂe or are found eest—e-ﬁéemg—bﬁstﬂess—eﬁeqt&fe—ﬂs-m have

knowingly submitted false information to ehange-our-businesspraetices;and-despite-those—- the efforts-government , there-is
atiskthat-we may be subject to fines-and-civil monetary penaltiecs and other sanctions , Htigatiorrincluding termination

from the MDRP , in which case payment would not be available for our covered outpatient drugs under Medicaid or, if
applicable, Medicare Part B. Federal law requires that any company that participates in the MDRP also participate in
the 340B program in order for federal funds to be available for the manufacturer’ s drugs under Medicaid and Medicare
Part B. The 340B program is administered by HRSA and imposes a statutorily defined “ ceiling price ” for
pharmaceutical products purchased by defined “ covered entities ” when administered in the outpatient setting.
bluebird' s therapies are administered in the inpatient setting exclusively and thus, we do not anticipate any 340B claims
and requires us, as a participating manufacturer, to agree to charge statutorily defined covered entities no more than the
340B “ ceiling price ” for our covered drugs used in and-- an reputationat-harm-outpatient setting. These 340B covered
entities include a variety of community health clinics and other entities that receive health services grants from the
Public Health Service, as well as hospitals that serve a disproportionate share of low income patients. A drug that is
designated for a rare disease or condition by the Secretary of Health and Human Services is not subject to the 340B
ceiling price requirement with regard to the following types of covered entities: rural referral centers, sole community
hospitals, critical access hospitals, and free standing cancer hospitals. The 340B ceiling price is calculated using a
statutory formula, which is based on the AMP and rebate amount for the covered outpatient drug as calculated under
the MDRP. In general, products subject to Medicaid price reporting and rebate liability are also subject to the 340B
ceiling price calculation and discount requirement. We must report 340B ceiling prices to HRSA on a quarterly basis,
and HRSA publishes them to 340B covered entities. HRSA has finalized regulations regarding the calculation of the
340B ceiling price and the imposition of civil monetary penalties on manufacturers that knowingly and intentionally
overcharge covered entities for 340B eligible drugs. HRSA has also finalized an administrative dispute resolution process
through which 340B covered entities may pursue claims against participating manufacturers for overcharges, and
through which manufacturers may pursue claims against 340B covered entities for engaging in eenneetiorrunlawful
diversion or duplicate discounting of 340B drugs. In addition, legislation may be introduced that, if passed, would
further expand the 340B program, such as adding further covered entities or requiring participating manufacturers to
agree to provide 340B discounted pricing on drugs used in an inpatient setting. In order to be eligible to have drug
products paid for with federal funds under Medicaid and Medicare Part B and purchased by certain federal agencies
and grantees, we must also participate in the VA / FSS pricing program. Under the VA / FSS program, we must report
the Non- FAMP for our covered drugs to the VA and charge certain federal agencies no more than the Federal Ceiling
Price, which is calculated based on Non FAMP using a statutory formula. These four agencies are the VA, the U. S.
Department of Defense, the U. S. Coast Guard, and the U. S. Public Health Service (including the Indian Health Service).
We must also pay rebates on products purchased by military personnel and dependents through the TRICARE retail
pharmacy program. If we fail to provide timely information or are found to have knowingly submitted false information,
we may be subject to civil monetary penalties. Individual states continue to consider and have enacted legislation to limit
the growth of healthcare costs, including the cost of prescription drugs and combination products. A number of states
have either implemented or are considering implementation of drug price transparency legislation that may prevent or
limit our ability to take price increases at certain rates or frequencies. Requirements under such laws include advance
notice of planned price increases, reporting price increase amounts and factors considered in taking such increases,
wholesale acquisition cost information disclosure to prescribers, purchasers, and state agencies, and new product notice
and reporting. Such legislation could limit the price or payment for certain drugs, and states may impose civil monetary
penalties or pursue other enforcement mechanisms against manufacturers who fail to comply with drug price
transparency requirements. If we are found to have violated state law requirements, we may become subject to penalties
or other enforcement mechanisms, which could have a material adverse effect on our business. Pricing and rebate
calculations vary across products and programs, are complex, and are often subject to interpretation by us,




governmental or regulatory agencies, and the courts, which can change and evolve over time. Such pricing calculations

and reporting, along with any necessary restatements and recalculations aetivities-fatling-withinthe-seope-of the-GBDPR-

Further-, Brexithas-ereated-uneertainty-could increase our costs for complying with regard-the laws and regulations
governing the MDRP and other governmental programs, and under the MDRP could result in an overage or

undercharge in Medicaid rebate liability for past quarters. Price recalculations under the MDRP also may affect the
ceiling price at which we are required to offer products under the 340B program. Civil monetary penalties can be
applied if we are found to have knowingly submitted any false prlce or product 1nformat10n to the government if we fail
to submit the required price data on a timely basis S d ar-, or if we are
found itis-unetear-how-datatransfers-to and-fromrhave charged 340B covered entltles more than the Hmted—ng&em
statutorily mandated ceiling price. CMS could also terminate our Medicaid drug rebate agreement, in which case federal
payments may not be available under Medicaid or Medicare Part B, if applicable, for our covered outpatient drugs.
Pursuant to the Inflation Reduction Act of 2022 (the “ IRA ), the AMP figures we report will also be regulated-used to
compute rebates under Medicare Part D triggered by price increases that outpace inflation. We cannot assure you that
our submissions will not be found to be incomplete or incorrect . We face potential product liability, and, if successful
claims are brought against us, we may incur substantial liability and costs. If the use of our products or product candidates
harms— harm patients, or is perceived to harm patients even when such harm is unrelated to our products or product
candidates, our marketing approvals could be revoked or otherwise negatively impacted and we could be subject to costly and
damaging product liability claims. The use of our product candidates in clinical studies and the sale of any-products for which
we have ebtain-obtained marketing approval exposes us to the risk of product liability claims. Product liability claims might be
brought against us by patients participating in clinical trials, consumers, healthcare providers, pharmaceutical companies or
others selling or otherwise coming into contact with our products and product candidates. There is a risk that our products and
product candidates may induce adverse events. If we cannot successfully defend against product liability claims, we could incur
substantial liability and costs. In addition, regardless of merit or eventual outcome, product liability claims may result in: °
impairment of our business reputation; ¢ withdrawal of clinical study participants; ¢ costs due to related litigation; ¢ distraction of
management’ s attention from our primary business; ¢ substantial monetary awards to patients or other claimants; ¢ the inability
to develop our product candidates or commercialize any approved product; and ¢ decreased demand for any approved product.
We carry product liability insurance and we believe our product liability insurance coverage is sufficient in light of our current
clinical programs and approved preduet-products ; however, we may not be able to maintain insurance coverage at
commercially reasonable cost or in sufficient amounts to protect us against losses due to liability. On occasion, large judgments
have been awarded in class action lawsuits based on drugs or medical treatments that had unanticipated adverse effects. A
successful product liability claim or series of claims brought against us could cause our stock price to decline and, if judgments
exceed our insurance coverage, could adversely affect our results of operations and business. Patients with the diseases targeted
by our products and product candidates are often already in severe and advanced stages of disease and have both known and
unknown significant pre- existing and potentially life- threatening health risks. During the course of treatment, patients may
suffer adverse events, including death, for reasons that may be related to our products and product candidates. Such events
could subject us to costly litigation, require us to pay substantial amounts of money to injured patients, delay, negatively impact
or end our opportunity to receive or maintain marketing approval for any approved product, or require us to suspend or abandon
our commercialization efforts. Even in a circumstance in which we do not believe that an adverse event is related to our
products and product candidates the investigation into the circumstance may be time- consuming or inconclusive. These
investigations may interrupt our sales efforts, delay our marketing approval process in other countries, or impact and limit the
type of marketing approval our product candidates may receive or any-our approved produet-products maintains-—- maintain .
As a result of these factors, a product liability claim, even if successfully defended, could have a material adverse effect on our
business, financial condition or results of operations. The increasing focus on environmental sustainability and social
initiatives could increase our costs, harm our reputation and adversely impact our financial results. There has been
increasing public focus by investors, patients, environmental activists, the media and governmental and
nongovernmental organizations on a variety of environmental, social and other sustainability matters. We may
experience pressure to make commitments relating to sustainability matters that affect us, including the design and
implementation of specific risk mitigation strategic initiatives relating to sustainability. If we are not effective in
addressing environmental, social and other sustainability matters affecting our business, or setting and meeting relevant
sustainability goals, our reputation and financial results may suffer. In addition, even if we are effective at addressing
such concerns, we may experience increased costs as a result of executing upon our sustainability goals that may not be
offset by any benefit to our reputation, which could have an adverse impact on our business and financial condition. In
addition, this emphasis on environmental, social and other sustainability matters has resulted and may result in the
adoption of new laws and regulations, including new reporting requirements. If we fail to comply with new laws,
regulations or reporting requirements, our reputation and business could be adversely impacted. Healthcare legislative
reform measures may have a material adverse effect on our business and results of operations. The United States has and-many
foretgnjurisdietions-have-cnacted or proposed legislative and regulatory changes affecting the healthcare system that could
prevent or delay marketing approval of our petential-produets— product candidates , restrict or regulate post- approval activities
and affect our ability to profitably sell any-preduet-products for which we have ebtain-obtained marketing approval. Changes
in regulations, statutes or the interpretation of existing regulations could impact our business in the future by requiring, for
example: (i) changes to our manufacturing arrangements; (ii) additions or modifications to product labeling; (iii) the recall or
discontinuation of our products; or (iv) additional record- keeping requirements. If any such changes were to be imposed, they
could adversely affect the operation of our business. A primary trend in the United-States;-U. S. healthcare industry and




elsewhere is cost containment. Government authorities and there-- other third party payers have attempted been-and
eontinte-to be-anumber-control costs by limiting coverage and the level of tegislative-initiativesto-eontaitrreimbursement
for particular medical products and services, implementing reductions in Medicare and other healthcare eosts-funding
and applymg new payment methodologles For c\amplc in March 2010, the PatientPreteetionrand-Affordable Care Act ;a8
A " ACA Af-ferdable—@are—&et—” ) swas passed—enacted

w hlch 3

Medlcald rebates owed by most manufacturers under the Medicaid Drug Rebate Program, introduced a new
methodology by which rebates owed by manufacturers under the Medicaid Drug Rebate Program are calculated for drugs that
are inhaled, infused, instilled, implanted or lllILClLd extended manufacturer —rﬂefeased-the—m-rn-rmum—l\/lcdlcaldfebateh
rebate owed-obligations to utilization by man sReb

pfegra-m—te—mdl\ 1dudls enrolled in MLdlLdld mdnagcd care efgamzat-teﬁs—plans, csldb 1shcd aﬁﬂua-l—fees—aﬂd-taxes—eﬁ

annual fees based on pharmaceutlcal companles share S g
effeetive-as-of 2649 point—of—sales to federal healthcare programs, 1mposed a new federal excise tax on the salc diseounts
off— of negotiated-prices-ofapplieable-certain medical devices; created a new Patient Centered Outcomes Research
Institute to oversee, identify priorities in, brand-- and conduct comparative clinical effectiveness research drugs-to-etigible
beﬂeﬁet&rtes—&urmg—thetﬁeeverage—gap-peﬂed- as—a—eeﬁd-ttreﬁ-along with fundlng or such research and established a
Center for S d-unde

innovative payment and service dellvery models to lower Medicare and Medicaid spending . Since its enactment, there
have been numereus-judicial, administrativerexecutive ;-and J:eg-rs-lart-r\ﬂ-‘:—Congressmnal chdllcnecs to certain aspects of the
Afferdab-le—G&re—Aet—ACA On June 17 . 2021 and—we—e*peet—t-here» the U W aHeng

most recent ]udlClal Atte i e diet-w
effeet-further-ehanges—- challenge to 1hc Afferdab-le—@are—:%et—wet&d—have—ACA brought by several states w1thout spec1ﬁcally
ruling on eur-business-the constitutionality of the ACA . In addition, other legislative changes have been proposed and
adopted in the United States since the ACA Afferdable-Care-Aet-was enacted. rAugust The Budget Control Act of 2011
among other things, led to reductions of Medicare payments to providers, which will remain in effect through 2031
unless additional Congressional action is taken. More recently, in March 2021, President ©bama-Biden signed into law the
Budget-Control-American Rescue Plan Act of 2644+ 2021 . which eliminates the statutory cap on the Medicaid drug rebate
, currently set at 100 % of a drug’ s AMP, beginning January 1, 2024. Most significantly, in August 2022, President
Biden signed the Inflation Reduction Act of 2022 ("' IRA") into law. This statute marks the most significant action by
Congress w1th respect to the pharmaceutlcal 1ndustry since adoption of the ACA in 2010 arneﬂg—Among olhc1 things,

fe RE 55 55 s-te-perm ; : plar pegotiate-the-priee-of certain drugs to engage
in prlce negotlatlons with Medlcare (beglnmng in 2026), with prices that can be negotlated subject to a cap; imposes
rebates under Medicare Part B -and Medicare Part D to penalize alow-some-states-to-negotiate-drugpriees— price under
Medteatd-increases that outpace inflation (first due in 2023); and replaces the Part D coverage gap discount program
with a new discounting program (beginning in 2025). The IRA permits the Secretary of the Department of Health and
Human Services (HHS) to eliminate-eostsharing-implement many of these provisions through guidance, as opposed to
regulation, for generte-drugsforlow—ineomepatients-the initial years. For that and other reasons, it is currently unclear
how the IRA will be effectuated, and while the impact of the IRA on our business and the pharmaceutical industry
cannot yet be fully determined, it is likely to be significant . At the U. S. state level, legislatures have increasingly passed
legislation and implemented regulations designed to control pharmaceutical and biological product pricing, including price or
patient reimbursement constraints, discounts, restrictions on certain product access and marketing cost disclosure and
transparency measures, and, in some cases, designed to encourage importation from other countries and bulk purchasing. We
expect that the healthcare reform measures that have been adopted and may be adopted in the future, may result in more
rigorous coverage criteria and in additional downward pressure on the price that we receive for any approved product and could
seriously harm our future revenues. Any reduction in reimbursement from Medicare or other government programs may result in



Thele have been, and hkely will continue to be, leglslatlve dnd regulatory propomls at the forelgn federal and state levels
directed at broadening the availability of healthcare and containing or lowering the cost of healthcare. The implementation of
cost containment measures or other healthcare reforms may prevent us from being able to generate revenue, attain profitability,
or commercialize our petential-products and product candidates . Such reforms could have an adverse effect on anticipated
revenue from products and product candidates that we may successfully develop and for which we may obtain marketing
approval and may affect our overall financial condition and ability to develop product candidates. Our eemputer-information
technology systems, or those of our third- party collaborators, service providers, contractors or consultants, may fail or suffer
security breaches, which could result in a material disruption of our product candidates’ development programs and activities
related to our approved products and have a material adverse effect on our reputation, business, financial condition or results
of operations. Our eemputer-information technology systems and those of our current or future third- party collaborators,
service providers, contractors and consultants may fail and are vulnerable to attack, damage and interruption from computer
viruses and malware (e. g. ransomware) , malicious code, natural disasters, terrorism, war, telecommunication and
electrical failures, hacking, cyberattacks, phishing attacks and other social engineering schemes, employee theft or
misuse, human error, fraud, denial or degradatlon of service attacks, sophlstlcated natlon- state and natlon- state-
supported actors or unauthorized access ;ha AE-6 2

S'I'Ze-&ﬂd-eeﬁ‘l'p'}e*&y-e-f—eﬂf or Tﬂfeﬂﬂaﬁeﬂ—teehﬂﬂ'}egy-use by persons 1ns1de our organlzatlons, or persons w1th access to

hequency levels of persistence, sophistication and 1ntens1ty, and they are being conducted by mCIeasmgly sophlstlcated and

organized g goups and individuals with a wide range of motives and expertlse I-ﬂ—&d-d-rt-teﬁ—te—ex&aeﬁﬂg—seﬂstﬁﬂfe—rﬂ-fefm&ﬁeﬁ;

use of mobile deVlCGS and unauthorlzed appllcatlons dlSO increases the risk of ddta secumy 1nc1dents {-f—As a result of the
COVID- 19 pandemic, and continued hybrid working environment, wc may also face increased cybersecurity risks due
to our reliance on internet technology and the number of our employees who are working remotely, which may create
additional opportunities for cybercriminals to exploit vulnerabilities. Furthermore, because the techniques used to
obtain unauthorized access to, or to sabotage, systems change frequently and often are not recognized until launched
against a target, we may be unable to anticipate these techniques or implement adequate preventative measures. We may
also experience security breaches that may remain undetected for an extended period. Even if identified, we may be
unable to adequately investigate or remediate incidents or breaches due to attackers increasingly using tools and
techniques that are designed to circumvent controls, to avoid detection, and to remove or obfuscate forensic evidence.
We and certain of our service providers are from time to time subject to cyberattacks and security incidents. While we
do not believe that we have experienced any significant system failure, accident or security breach to date, if we were to
experience a matertal-system failure, accident or security breach that causes interruptions in our operations or the operations of
third- party collaborators, service providers, contractors and consultants, it could result in significant reputational, financial,
legal, regulatory, business or operational harm. For example, the loss of clinical trial data for our product candidates could result
in delays in our marketing approval efforts and significantly increase our costs to recover or reproduce the data. To the extent
that any disruption or security breach results in a loss of or damage to our data or applications or other data or applications
relating to our technology or our products and product candidates, or inappropriate disclosure of confidential or proprietary
information, we could incur liabilities and the further development of our product candidates could be delayed. In addition, we
rely on third- party service providers for management of the manufacture and delivery of drug product to patients in the
commercial context, including for chain of identity and chain of custody. We also rely on third- party service providers for
aspects of our internal control over financial reporting and such service providers may experience a material system failure or
fail to carry out their obligations in other respects, which may impact our ability to produce accurate and timely financial
statements, thus harming our operating results, our ability to operate our business, and our investors’ view of us. In addition, our
liability insurance may not be sufficient in type or amount to cover us against claims related to material failures, security
breaches, cyberattacks and other related breaches. Any failure or perceived failure by us or any third- party collaborators,
service providers, contractors or consultants to comply with our privacy, confidentiality, data security or similar obligations to
third parties, or any data security incidents or other security breaches that result in the unauthorized access, release or transfer of
sensitive information, including personally identifiable information, may result in governmental investigations, enforcement
actions, regulatory fines, litigation or public statements against us. These events could cause third parties to lose trust in us or
could result in claims by third parties asserting that we have breached our privacy, confidentiality, data security or similar
obligations, any of which could have a material adverse effect on our reputation, business, financial condition or results of



operations —¥ tty-net d ty-bres anr-be-di o-deteet—and-an d it s
t-hem—may—l-ead—te—mereased—h&ﬂﬂ— Whlle we ha\ e 1mp1emented data security measures mtended to protect our mform"mon
technology systems and infrastructure, there can be no assurance that such measures will successfully prevent service
interruptions or data security incidents. Further, our insurance coverage may not be sufficient to cover the financial, legal,
business or reputational losses that may result from an interruption or breach of our systems. Risks related to the
separation of our oncology programs and portfolio We may incur operational difficulties or be exposed to claims and liabilities
as a result of the separation of 2seventy bio. On November 4, 2021, we distributed all of the outstanding shares of 2seventy bio,
Inc. (" 2seventy") common stock to our stockholders in connection Wlth the separation of our oncology programs and portfolio.
In connection with the distribution, we entered into a separation agreement and various other agreements (including a tax
matters agreement, an employee matters agreement, transition services agreements and an intellectual property license
agreement). These agreements govern the separation and distribution and the relationship between us and 2seventy going
forward, including with respect to potential tax- related losses associated with the separation and distribution. They also provide
for the performance of services by each company for the benefit of the other for a period of time. The separation agreement
provides for indemnification obligations designed to make 2seventy financially responsible for many liabilities that may exist
relating to its business activities, whether incurred prior to or after the distribution, including any pending or future litigation, but
we cannot guarantee that 2seventy will be able to satisfy its indemnification obligations. It is also possible that a court would
disregard the allocation agreed to between us and 2seventy and require us to assume responsibility for obligations allocated to
2seventy. Third parties could also seek to hold us responsible for any of these liabilities or obligations, and the indemnity rights
we have under the separation agreement may not be sufficient to fully cover all of these liabilities and obligations. Even if we
are successful in obtaining indemnification, we may have to bear costs temporarily. In addition, our indemnity obligations to
2seventy, including those related to assets or liabilities allocated to us, may be significant. These risks could negatively affect
our business, financial condmon or results of operdtlons T—he—sep&r&t—teﬂ—lf the dlstrlbutlon of shares of 2sever1ty eeﬁt—r-nttes—te

efz'lseveﬂtry—bie- together with certain related transactrons does not quahfy as a transaction thdt is ;Dener"llly tax- free for U. S
federal income tax purposes, we and our stockholders could be subject to significant tax liabilities. The completion of the
distribution of shares of 2seventy was conditioned upon, among other things, our receipt of a private letter ruling from the U. S.
Internal Revenue Service (the" IRS "), and an opinion from Goodwin Procter LLP, both satisfactory to our board of directors
and both continuing to be valid, together confirming that the distribution, together with certain related transactions, generally is
tax- free for U. S. federal income tax purposes under Sections 355 and 368 (a) (1) (D) of the U. S. Internal Revenue Code of
1986, as amended (the'" Code') . We have received a favorable private letter ruling from the IRS addressing one significant
issue of the qualification of the distribution under Section 355 of the Code. However, the private letter ruling does not address
the remaining issues that are relevant to determining whether the distribution, together with certain related transactions, qualifies
as a transaction that is generally tax- free for U. S. federal income tax purposes. This can include events that occur following
the distribution such as subsequent public offerings by us or 2seventy or share sales to persons that engaged in
negotiations over share purchases prior to the distribution. Subsequent tax opinions have been obtained by us and



2seventy in connection with certain post- distribution sales of 2seventy' s shares. The IRS private letter ruling and-, the
opinion of Goodwin Procter LLP and tax opinions related to certain subsequent post- distribution sales of 2seventy shares
were based, among other things, on various facts and assumptions, as well as certain representations, statements and
undertakings from us and 2seventy bie-(including those relating to the past and future conduct of us and 2seventy bie-) and were
subject to certain caveats. If any of these facts, assumptions, representations, statements or undertakings is, or becomes,
inaccurate or incomplete, or if we or 2seventy bie-breach any of our respective covenants relating to the separation, the IRS
private letter ruling and tax opinion may be invalid. Moreover, the opinion is not binding on the IRS or any courts. Accordingly,
notwithstanding receipt of the IRS private letter ruling and an opinion of Goodwin Procter LLP at the time of the distribution ,
the IRS could determine that the distribution and certain related transactions should be treated as taxable transactions for U. S.
federal income tax purposes. If the distribution, together with certain related transactions, were to fail to qualify as a transaction
that is generally tax- free under Sections 355 and 368 (a) (1) (D) of the Code, in general, for U. S. federal income tax purposes,
we would recognize taxable gain as if we have sold 2seventy bte-’ s distributed common stock in a taxable sale for its fair
market value and our stockholders who receive shares of 2seventy bie-common stock in the distribution would be subject to tax
as if they had received a taxable distribution equal to the fair market value of such shares. In connection with the distribution,
we and 2seventy bie-entered into a tax matters agreement pursuant to which each party is responsible for certain liabilities and
obligations following the distribution. In general, under the terms of the tax matters agreement, if the distribution, together with
certain related transactions, were to fail to qualify as a transaction that is generally tax- free for U. S. federal income tax
purposes under Sections 355 and 368 (a) (1) (D) of the Code, and if and to the extent that such failure results from a prohibited
change of control in us under Section 355 (e) of the Code, or an acquisition of our stock or assets or certain actions, omissions or
failures to act, by us, then we will bear any resulting taxes, interest, penalties and other costs. If and to the extent that such
failure results from a prohibited change of control in 2seventy bie-under Section 355 (e) of the Code or an acquisition of
2seventy bte-stock or assets or certain actions by 2seventy bie-, then 2seventy bie-will be obligated to indemnify us for any
resulting taxes, interest, penalties and other costs, including any reductions in our net operating loss carryforwards or other tax
assets. If such failure does not result from a prohibited change of control in us bluebird-bie-or 2seventy bie-under Section 355 (e)
of the Code and both we and 2seventy bie-are responsible for such failure, liability will be shared according to relative fault. If
neither we nor 2seventy bie-is responsible for such failure, we will bear any resulting taxes, interest, penalties and other costs.
Risks related to our intellectual property If we are unable to obtain or protect intellectual property rights related to our products
and product candidates, we may not be able to compete effectively in our markets. We rely upon a combination of patents, trade
secret protection and confidentiality agreements to protect the intellectual property related to our products and product
candidates. The strength of patents in the biotechnology and pharmaceutical field involves complex legal and scientific
questions and can be uncertain. The patent applications that we own or in- license may fail to result in issued patents with claims
that cover our product candidates in the United States or in other foreign countries. There is no assurance that all of the
potentially relevant prior art relating to our patents and patent applications has been found, which can invalidate a patent or
prevent a patent from issuing from a pending patent application. Even if patents do successfully issue and even if such patents
cover our products and product candidates, third parties may challenge their validity, enforceability or scope, which may result
in such patents being narrowed or invalidated. Furthermore, even if they are unchallenged, our patents and patent applications
may not adequately protect our intellectual property, provide exclusivity for our preducts and product candidates or prevent
others from designing around our claims. Any of these outcomes could impair our ability to prevent competition from third
parties, which may have an adverse impact on our business. If the patent applications we hold or have in- licensed with respect
to our programs or our products and product candidates fail to issue, if their breadth or strength of protection is threatened, or if
they fail to provide meaningful exclusivity for our product candidates, it could dissuade companies from collaborating with us to
develop product candidates, and threaten our ability to commercialize, our current and future products. Several patent
applications covering our products and product candidates have been filed recently. We cannot offer any assurances about
which, if any, patents will issue, the breadth of any such patent or whether any issued patents will be found invalid and
unenforceable or will be threatened by third parties. Any successful opposition to these patents or any other patents owned by or
licensed to us could deprive us of rights necessary for the successful commercialization of any product candidates that we may
develop. Further, if we encounter delays in regulatory approvals, the period of time during which we could market a product or
product candidate under patent protection could be reduced. Since patent applications in the United States and most other
countries are confidential for a period of time after filing, and some remain so until issued, we cannot be certain that we were
the first to file any patent application related to a product candidate. Furthermore, if third parties have filed such patent
applications, an interference proceeding in the United States can be initiated by a third- party to determine who was the first to
invent any of the subject matter covered by the patent claims of our applications. In addition, patents have a limited lifespan. In
the United States, the natural expiration of a patent is generally 20 years after it is filed. Various extensions may be available
however the life of a patent, and the protection it affords, is limited. 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 generic medications. 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, processes for which patents are difficult to enforce and any other
elements of our product candidate discovery and development processes that involve proprietary know- how, and information or
technology that is not covered by patents. However, trade secrets can be difficult to protect. We seek to protect our proprietary
technology and processes, in part, by entering into confidentiality agreements with our employees, consultants, scientific
advisors and contractors. We also seek to preserve the integrity and confidentiality of our data and trade secrets by maintaining
physical security of our premises and physical and electronic security of our information technology systems. While we have
confidence in these individuals, organizations and systems, agreements or security measures may be breached, and we may not



have adequate remedies for any breach. In addition, our trade secrets may otherwise become known or be independently
discovered by competitors. Although we expect all of our employees and consultants to assign their inventions to us, and all of
our employees, consultants, advisors and any third parties who have access to our proprietary know- how, information or
technology to enter into confidentiality agreements, we cannot provide any assurances that all such agreements have been duly
executed or that our trade secrets and other confidential proprietary information will not be disclosed or that competitors will not
otherwise gain access to our trade secrets or independently develop substantially equivalent information and techniques.
Misappropriation or unauthorized disclosure of our trade secrets could impair our competitive position and may have a material
adverse effect on our business. Additionally, if the steps taken to maintain our trade secrets are deemed inadequate, we may
have insufficient recourse against third parties for misappropriating the trade secret. In addition, others may independently
discover our trade secrets and proprietary information. For example, the FDA, as part of its Transparency Initiative, is currently
considering whether to make additional information publicly available on a routine basis, including information that we may
consider to be trade secrets or other proprietary information, and it is not clear at the present time how the FDA” s disclosure
policies may change in the future, if at all. Further, 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 material
disclosure of the non- patented intellectual property related to our technologies to third parties, and there is no guarantee that we
will have any such enforceable trade secret protection, we may not be able to establish or maintain a competitive advantage in
our market, which could materially adversely affect our business, results of operations and financial condition. Third- party
claims of intellectual property infringement may prevent or delay our development and commercialization efforts. Our
commercial success depends in part on our avoiding infringement of the patents and proprietary rights of third parties. There is a
substantial amount of litigation, both within and outside the United States, involving patent and other intellectual property rights
in the biotechnology and pharmaceutical industries, including patent infringement lawsuits, interferences, oppositions, ex parte
reexaminations, post- grant review, and inter partes review proceedings before the U. S. Patent and Trademark Office (" U. S.
PTO") and corresponding foreign patent offices. Numerous U. S. and foreign issued patents and pending patent applications,
which are owned by third parties, exist in the fields in which we are pursuing development candidates. As the biotechnology
and pharmaceutical industries expand and more patents are issued, the risk increases that our products and product candidates
may be subject to claims of infringement of the patent rights of third parties. Third parties have asserted and in the future may
assert that we are employing their proprietary technology without authorization . For example, as discussed in Part I, Item 3,"
Legal Proceedings', San Rocco Therapeutics, LLC, formerly known as Errant Gene Therapeutics, LLC has alleged that
our use of the BB305 lentiviral vector in connection with the beti- cel program infringes U. S. Patent Nos. 7, 541, 179 and
8, 058, 061, and seeks equitable, injunctive and monetary relief, including royalties, treble damages, attorney fees and
costs . There may be third- party patents or patent applications with claims to materials, formulations, methods of manufacture
or methods for treatment related to the use or manufacture of our product candidates. Because patent applications can take many
years to issue, there may be currently pending patent applications which may later result in issued patents that our product
candidates may infringe. In addition, third parties may obtain patents in the future and claim that use of our technologies
infringes upon these patents. If any third- party patents were held by a court of competent jurisdiction to cover the
manufacturing process of any of our preducts and product candidates, any molecules formed during the manufacturing process
or any final product itself, the holders of any such patents may be able to block our ability to commercialize such product or
product candidate unless we obtained a license under the applicable patents, or until such patents expire. Similarly, if any third-
party patents were held by a court of competent jurisdiction to cover aspects of our formulations, processes for manufacture or
methods of use, including combination therapy, the holders of any such patents may be able to block our ability to develop and
commercialize the applicable product or product candidate unless we obtained a license or until such patent expires. In either
case, such a license may not be available on commercially reasonable terms or at all. Parties making claims against us may
obtain injunctive or other equitable relief, which could effectively block our ability to further develop and commercialize one or
more of our products or product candidates. Defense of these claims, regardless of their merit, would involve substantial
litigation expense and would be a substantial diversion of employee resources from our business. In the event of a successful
claim of infringement against us, we may have to pay substantial damages, including treble damages and atterneys—- attorney >'
s fees for willful infringement, pay royalties, redesign our infringing products or obtain one or more licenses from third parties,
which may be impossible or require substantial time and monetary expenditure. We may not be successful in obtaining or
maintaining necessary rights to gene therapy product components and processes for our develepment-pipeline through
acquisitions and in- licenses. Presently we have rights to the intellectual property, through licenses from third parties and under
patents that we own, to develop our product candidates and commercialize our petenttal-products. Because our programs may
involve additional technologies produeteandidates-that may require the use of proprietary rights held by third parties, the
growth of our business will likely depend in part on our ability to acquire, in- license or use these proprietary rights. In addition,
our product candidates may require specific formulations to work effectively and efficiently and these rights may be held by
others . For instance, our growth strategy depends in part upon our ability to leverage advancements in complementary
technologies such as in reduced toxicity conditioning or in stem cell mobilization . We may be unable to acquire or in-
license any compositions, methods of use, processes or other third- party intellectual property rights from third parties that we
identify. The licensing and acquisition of third- party intellectual property rights is a competitive area, and a number of more
established companies are also pursuing strategies to license or acquire third- party intellectual property rights that we may
consider attractive. These established companies may have a competitive advantage over us due to their size, cash resources and
greater clinical development and commercialization capabilities. For example, we sometimes collaborate with U. S. and foreign
academic institutions to accelerate our preclinical research or clinical 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. Regardless of such right of first negotiation for intellectual property, we may be
unable to negotiate a license within the specified time frame or under terms that are acceptable to us. If we are unable to do so,
the institution may offer the intellectual property rights to other parties, potentially blocking our ability to pursue our program.
In addition, companies that perceive us to be a competitor may be unwilling to assign or license rights to us. We also may be
unable to license or acquire third- party intellectual property rights on terms that would allow us to make an appropriate return
on our investment. If we are unable to successfully obtain rights to required third- party intellectual property rights, our business,
financial condition and prospects for growth could suffer. If we fail to comply with our obligations in the agreements under
which we license intellectual property rights from third parties or otherwise experience disruptions to our business relationships
with our licensors, we could lose license rights that are important to our business. We are a party to a number of intellectual
property license agreements that are important to our business and expect to enter into additional license agreements in the
future. Our existing license agreements impose, and we expect that future license agreements will impose, various diligence,
milestone payment, royalty and other obligations on us. Pursuant to an intellectual property license agreement with 2seventy, we
granted sublicenses to 2seventy to certain existing license agreements. If we fail to comply with our obligations under these
agreements, we or 2seventy materially breach these agreements, or we are subject to a bankruptcy, the licensor may have the
right to terminate the license, in which event we would not be able to market products covered by the license. We may need to
obtain licenses from third parties to advance the development of our product candidates or allow commercialization of our
potential-products, and we have done so from time to time. We may fail to obtain any of these licenses at a reasonable cost or on
reasonable terms, if at all. In that event, we may be required to expend significant time and resources to develop or license
replacement technology. If we are unable to do so, we may be unable to develop or commercialize the affected products or
product candidates, which could harm our business significantly. We cannot provide any assurances that third- party patents do
not exist which might be enforced against our current product candidates, approved preduet-products , or future products,
resulting in either an injunction prohibiting our sales, or, with respect to our sales, an obligation on our part to pay royalties and /
or other forms of compensation to third parties. In many cases, patent prosecution of our licensed technology is controlled solely
by the licensor. If our licensors fail to obtain and maintain patent or other protection for the proprietary intellectual property we
license from them, we could lose our rights to the intellectual property or our exclusivity with respect to those rights, and our
competitors could market competing products using the intellectual property. In certain cases, we control the prosecution of
patents resulting from licensed technology. In the event we breach any of our obligations related to such prosecution, we may
incur significant liability to our licensing partners. Licensing of intellectual property is of critical importance to our business and
involves complex legal, business and scientific issues and is complicated by the rapid pace of scientific discovery in our
industry. Disputes may arise regarding intellectual property subject to a licensing agreement, including: * the scope of rights
granted under the license agreement and other interpretation- related issues; ¢ the extent to which our technology and processes
infringe on intellectual property of the licensor that is not subject to the licensing agreement; « the sublicensing of patent and
other rights under our collaborative development relationships; ¢ our diligence obligations under the license agreement and what
activities satisfy those diligence obligations; ¢ the ownership of inventions and know- how resulting from the joint creation or
use of intellectual property by our licensors and us and our partners; and ¢ the priority of invention of patented technology. If
disputes over intellectual property that we have licensed prevent or impair our ability to maintain our current licensing
arrangements on acceptable terms, we may be unable to successfully develop and commercialize the affected approved produet
products or product candidates. We may be involved in lawsuits to protect or enforce our patents or the patents of our licensors,
which could be expensive, time- consuming and unsuccessful. Competitors may infringe our patents or the patents of our
licensors. To counter infringement or unauthorized use, we may be required to file infringement claims, which can be expensive
and time- consuming. In addition, in an infringement proceeding, a court may decide that a patent of ours or our licensors is not
valid, is unenforceable and / or is not infringed, or may refuse to stop the other party from using the technology at issue on the
grounds that our patents do not cover the technology in question. In patent litigation in the United States, defendant
counterclaims alleging invalidity and / or unenforceability are commonplace. Grounds for a validity challenge could be an
alleged failure to meet any of several statutory requirements, including patent eligible subject matter, lack of novelty,
obviousness or non- enablement. Grounds for an unenforceability assertion could be an allegation that someone connected with
prosecution of the patent withheld relevant information from the U. S. PTO, 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. Such mechanisms include re- examination, post grant review, and equivalent proceedings in
foreign jurisdictions (e. g., opposition proceedings). Such proceedings could result in revocation or amendment to our patents in
such a way that they no longer cover our product candidates. The outcome following legal assertions of invalidity and
unenforceability is unpredictable. With respect to the validity question, for example, we cannot be certain that there is no
invalidating prior art, of which we and the patent examiner were unaware during prosecution. If a defendant were to prevail on a
legal assertion of invalidity and / or unenforceability, we would lose at least part, and perhaps all, of the patent protection on our
potential-products and product candidates . Such a loss of patent protection would have a material adverse impact on our
business. Interference proceedings provoked by third parties or brought by us may be necessary to determine the priority of
inventions with respect to our patents or patent applications or those of our licensors. An unfavorable outcome could require us
to cease using the related technology or to attempt to license rights to it from the prevailing party. Our business could be harmed
if the prevailing party does not offer us a license on commercially reasonable terms. Our defense of litigation or interference
proceedings may fail and, even if successful, may result in substantial costs and distract our management and other employees.
We may not be able to prevent, alone or with our licensors, misappropriation of our intellectual property rights, particularly in
countries where the laws may not protect those rights as fully as in the United States. 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 during this type of litigation. There could also 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, it could have a material adverse effect on the price of our common stock. We may be subject to claims
that our employees, consultants or independent contractors have wrongfully used or disclosed confidential information of third
parties or that our employees have wrongfully used or disclosed alleged trade secrets of their former employers. We employ
individuals who were previously employed at universities or other biotechnology or pharmaceutical companies, including our
competitors or potential competitors. Although we try to ensure that our employees, consultants and independent contractors do
not use the proprietary information or know- how of others in their work for us, we may be subject to claims that we or our
employees, consultants or independent contractors have inadvertently or otherwise used or disclosed intellectual property,
including trade secrets or other proprietary information, of any of our employee’ s former employer or other third parties.
Litigation may be necessary to defend against these claims. If we fail in defending any such claims, in addition to paying
monetary damages, we may lose valuable intellectual property rights or personnel, which could adversely impact our business.
Even if we are successful in defending against such claims, litigation could result in substantial costs and be a distraction to
management and other employees. We may be subject to claims challenging the inventorship or ownership of our patents and
other intellectual property. We may also be subject to claims that former employees, collaborators or other third parties have an
ownership interest in our patents or other intellectual property. We have had in the past, and we may also have in the future,
ownership disputes arising, for example, from conflicting obligations of consultants or others who are involved in developing
our products and product candidates. Litigation may be necessary to defend against these and other claims challenging
inventorship or ownership. 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 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 be a distraction to management and other employees. 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 non-
compliance with these requirements. Periodic maintenance fees, renewal fees, annuity fees and various other governmental fees
on patents and / or applications will be due to be paid to the U. S. PTO and various governmental patent agencies outside of the
United States in several stages over the lifetime of the patents and / or applications. We have systems in place to remind us to
pay these fees, and we employ an outside firm and rely on our outside counsel to pay these fees due to non- U. S. patent
agencies. The U. S. PTO and various non- U. S. governmental patent agencies require compliance with a number of procedural,
documentary, fee payment and other similar provisions during the patent application process. We employ reputable law firms
and other professionals to help us comply, and in many cases, an inadvertent lapse can be cured by payment of a late fee or by
other means in accordance with the applicable rules. However, there are situations in which non- compliance 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. In such an event, our competitors might be able to enter the market and this circumstance would have a material
adverse effect on our business. Changes in U. S. patent law could diminish the value of patents in general, thereby impairing our
ability to protect our potential products. As is the case with other biotechnology companies, our success is heavily dependent on
intellectual property, particularly patents. Obtaining and enforcing patents in the biotechnology industry involve both
technological and legal complexity, and is therefore costly, time- consuming and inherently uncertain. In addition, the United
States has recently enacted and is currently implementing wide- ranging patent reform legislation. Recent U. S. Supreme Court
rulings have narrowed the scope of patent protection available in certain circumstances and weakened the rights of patent owners
in certain situations. 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 the
U. S. Congress, the federal courts, and the U. S. PTO, 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. We may not be able to protect our intellectual property rights throughout the world. Filing, prosecuting and defending
patents on product candidates in all countries throughout the world would be prohibitively expensive, and our intellectual
property rights in some countries outside the United States can be less extensive than those in the United States. In addition, the
laws of some foreign 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 inventions in all countries outside
the United States, or from selling or importing products made using our inventions in and into the United States or other
jurisdictions. Competitors may use our technologies in jurisdictions where we have not obtained patent protection to develop
their own products and further, may export otherwise infringing products to territories where we have patent protection, but
enforcement is not as strong as that in the United States. These products may compete with our petenttatl-products and our
patents or other intellectual property rights may not be effective or sufficient 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 protection, particularly those relating to biotechnology products, which could make it difficult for us
to stop the infringement of our patents or marketing of competing products in violation of our proprietary rights generally.
Proceedings to enforce our patent rights in foreign jurisdictions could result in substantial costs and divert our efforts and
attention from other aspects of our business, could put our patents at risk of being invalidated or interpreted narrowly and our
patent applications at risk of not issuing and could provoke third parties to assert claims 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. 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. Risks related to ownership of our common stock The market
price of our common stock may be highly volatile, and you may not be able to resell your shares at or above the price at which
you purchase them. Companies trading in the stock market in general, and The Nasdaq Global Select Market 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 biotechnology and pharmaceutical industry factors , such as the recent
volatility and disruption experienced in the global economy and rising interest and inflation rates, may negatively affect
the market price of our common stock, regardless of our actual operating performance. The market price of our common stock
has been volatile in the past, and may continue to be volatile for the foreseeable future. Our stock price could be subject to wide
fluctuations in response to a variety of factors, including the following:  adverse results or delays in preclinical or clinical
studies; * reports of adverse events , either from patients participating in our clinical trials et or in connection with sales
of our commercial pfeeluet—products eandidates-or other gene therapy products yerin the market elintealstadies-ofsueh
produets; * inability to obtain additional funding; « any delay in filing andND-er-our BLA for lovo- cel aﬂy—e-f—eu%pfeéuef
eattdidates-, and any adverse development or perceived adverse development with respect to the regulatory authority' s review of
such thatiND-er-BLA; « failure to successfully manage the commercial launch of ZYNTEGLO beti—eel-eti—eel-or
SKYSONA or of lovo- cel following marketing approval 5-( if and when obtained ) , including failure to manage our supply
chain operations in the coordination and delivery of drug product to patients at qualified treatment centers; ¢ failure to obtain
sufficient pricing and relmbursement for ZYNTEGLO or SKYSONA or beti—eel-eli—eel-oer-for lovo- cel from private and
governmental payers foHe : ) fallure to obtain market acceptance and adoptlon of
ZYNTEGLO bet-t-—eel—el-t-—eel—or SKYSONA or of lovo cel ; : : : ;

; :
maintain our ex1st1ng strateglc collaborations or enter into new collaboranons « failure by us or our licensors and strategic
collaboration partners to prosecute, maintain or enforce our intellectual property rights; * changes in laws or regulations
applicable to future products; * inability to obtain adequate product supply for ZYNTEGLO beti—eel-, SKYSONA eli—eel;-or
lovo- cel, or the inability to do so at acceptable prices; * adverse regulatory decisions; ¢ announcements of clinical trial results or
progress in the development of programs by our competitors, and the introduction of new products, services or technologies by
our competitors; ¢ failure to meet or exceed financial projections we may provide to the public; ¢ failure to meet or exceed the
financial projections of the investment community; ¢ the perception of the pharmaceutical industry by the public, legislatures,
regulators and the investment community; * the-effeets-ofthe-separation-of 2seventy-btors-announcements of significant
acquisitions, strategic partnerships, joint ventures or capital commitments by us, our strategic collaboration partner or our
competitors; ¢ disputes or other developments relating to proprietary rights, including patents, litigation matters and our ability to
obtain patent protection for our technologies; ¢ additions or departures of key scientific or management personnel; * significant
lawsuits, including patent or stockholder litigation; « changes in the market valuations of similar companies; * sales of our
common stock by us or our stockholders in the future; and ¢ trading volume of our common stock. Actual or potential sales of
our common stock by our employees, including our executive officers, pursuant to pre- arranged stock trading plans could cause
our stock price to fall or prevent it from increasing for numerous reasons, and actual or potential sales by such persons could be
viewed negatively by other investors. In accordance with the guidelines specified under Rule 10b5- 1 of the Securities Exchange
Act of 1934, as amended, and our policies regarding stock transactions, a number of our employees, including executive officers
and members of our board of directors, have adopted and may continue to adopt stock trading plans pursuant to which they have
arranged to sell shares of our common stock from time to time in the future. Generally, sales under such plans by our executive
officers and directors require public filings. Actual or potential sales of our common stock by such persons could cause the price
of our common stock to fall or prevent it from increasing for numerous reasons. Future sales and issuances of our common stock
or rights to purchase common stock, including pursuant to our equity incentive plans, could result in additional dilution of the
percentage ownership of our stockholders and could cause our stock price to fall. Additional capital will be needed in the future
to continue our planned operations. To the extent we raise additional capital by issuing equity securities, including under our
Equity Distribution Agreement with Goldman Sachs & Co. LLC, our stockholders may experience substantial dilution. We
may sell common stock, convertible securities or other equity securities in one or more transactions at prices and in a manner we
determine from time to time. If we sell common stock, convertible securities or other equity securities, investors may be
materially diluted by subsequent sales. These sales may also result in material dilution to our existing stockholders, and new
investors could gain rights superior to our existing stockholders. Pursuant to our 2013 Stock Option and Incentive Plan (the"
2013 Plan") we are enrmanagement-is-authorized to grant stock options and other equity- based awards to our employees,
directors and consultants. The number of shares available for future grant under the 2013 Plan automatically increases each year
by up to 4 % of all shares of our capital stock outstanding as of December 31 of the prior calendar year, subject to the ability of
our board of directors or compensation committee to take action to reduce the size of the increase in any given year. Currently,
we plan to register the increased number of shares available for issuance under the 2013 Plan each year. #-ourboard-In
January 2023, the number of direetors-shares of common stock available o+for eﬂmpensa&eﬁ—eemmﬁfee-elee’fs—te-lssuance
under the 2013 Plan was 1ncreased by approx1mately 3. 3 million shares asa result of thls automatic mcrease prov1s1on.

v tee-{o -fa-l-l—adopt a new plan
sub]ect to shareholder approval We also make equlty grants to certain new employees joining the eempany-Company
pursuant to an inducement plan, and our compensation committee may elect to increase the number of shares available for future
grant without stockholder approval. We also have an Employee Stock Purchase Plan and any shares of common stock purchased
pursuant to that plan will also cause dilution. We are-may be subject to securities class action litigation, which may result in



substantial costs and a diversion of management' s attention and resources, which could harm our business. In the past, securities
class action litigation has often been brought against a company following a decline in the market price of its securities, and we
are-titigating-have in the past litigated class action complaints in the United States District Court for the District of
Massachusetts and for the District of Delaware, filed by purported stockholders against us and certain of our directors and
officers. We may face additional securities class action litigation in the future. This risk is especially relevant for us because
blotechnology and pharrnaceutlcal companies have experienced significant stock price volatility in recent years, and we expect
to experience continued stock price volatility. Defending against the-eurrenttitigation-and-any future litigation could result in
substantial costs and a diversion of management’ s attention and resources, which could harm our business. Our ability to use
our net operating loss carryforwards and certain other tax attributes may be limited. Under Seetion-Sections 382 and 383 of the
Internal-Revente-Code of 1986;as-amended-, if a corporation undergoes an “ ownership change, ” generally defined as a
cumulative change of greater than 50 % ehange-(by value) in its equity ownership over a three- year period, the corporation” s
ability to use its pre- change net operating loss carryforwards (" NOLs") and other pre- change tax attributes (such as research
and development tax credits) to offset its post- change income and taxes may be limited. We have completed several

ﬁnancmgs since our inception and-prier-te-ourtnitial-publie-offeringin2643-, which we believe have resulted in shifts a-ehange

in our equity ownership eontrotas-defined-byRESeetion382-. We completed a study through December 2020 confirming no
ownership changes have occurred since our initial public offering in 2013. We may have experienced ownership changes

since December 2020, and we may also experience ownership changes in the future as a result of subsequent shifts in our steele
equity ownership , some of which are outside our control . As-If finalized, Treasury Regulations currently proposed
under Section 382 of the Code may further limit our ability to utilize our pre- change NOLSs or other pre- change tax
attributes if we undergo a result-future ownership change. Accordingly , if we carn net taxable income, our ability to use our
pre- change net-eperatingtoss-earryforwards-NOLSs and other pre- change tax attributes to offset U. S. federal taxable income
may be subject to limitations, which could potentially result in increased future tax liability to us. 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. We do not intend to pay cash dividends on our common stock so any returns will be limited to the
value of our stock. We have never declared or paid any cash dividends on our common stock. We currently anticipate that we
will retain future earnings for the development, operation and expansion of our business and do not anticipate declaring or
paying any cash dividends for the foreseeable future. Any return to stockholders will therefore be limited to the appreciation of
their stock. Provisions in our amended and restated certificate of incorporation and by- laws, as well as provisions of Delaware
law, could make it more difficult for a third- party to acquire us or increase the cost of acquiring us, even if doing so would
benefit our stockholders or remove our current management. Our amended and restated certificate of incorporation, amended
and restated by- laws and Delaware law contain provisions that may have the effect of delaying or preventing a change in control
of us or changes in our management. Our amended and restated certificate of incorporation and by- laws, include provisions
that: « authorize “ blank check  preferred stock, which could be issued by our board of directors without stockholder approval
and may contain voting, liquidation, dividend and other rights superior to our common stock; ¢ create a classified board of
directors whose members serve staggered three- year terms; * specify that special meetings of our stockholders can be called
only by our board of directors, the chairperson of our board of directors, our chief executive officer or our president;  prohibit
stockholder action by written consent; ¢ establish an advance notice procedure for stockholder approvals to be brought before an
annual meeting of our stockholders, including proposed nominations of persons for election to our board of directors; * provide
that our directors may be removed only for cause; ¢ provide that vacancies on our board of directors may be filled only by a
majority of directors then in office, even though less than a quorum; ¢ specify that no stockholder is permitted to cumulate votes
at any election of directors; * expressly authorize our board of directors to modify, alter or repeal our amended and restated by-
laws; and ¢ require supermajority votes of the holders of our common stock to amend specified provisions of our amended and
restated certificate of incorporation and amended and restated by- laws. These provisions, alone or together, could delay or
prevent hostile takeovers and changes in control or changes in our management. In addition, because we are incorporated in
Delaware, we are governed by the provisions of Section 203 of the Delaware General Corporation Law, which limits the ability
of stockholders owning in excess of 15 % of our outstanding voting stock to merge or combine with us. Any provision of our
amended and restated certificate of incorporation or amended and restated by- laws or Delaware law that has the effect of
delaying or deterring a change in control could limit the opportunity for our stockholders to receive a premium for their shares
of our common stock, and could also affect the price that some investors are willing to pay for our common stock. Our amended
and restated certificate of incorporation and amended and restated by- laws designate specific courts as the exclusive forum for
certain litigation that may be initiated by our stockholders, which could limit our stockholders’ ability to obtain a favorable
judicial forum for disputes with us. Our amended and restated certificate of incorporation and amended and restated by- laws
specify that, unless we consent in writing to the selection of an alternative forum, the Court of Chancery of the State of Delaware
will be the sole and exclusive forum for most legal actions involving claims brought against us by stockholders, other than suits
brought to enforce any liability or duty created by the Securities Exchange Act of 1934, as amended (the “ Exchange Act ) or
any other claim for which the federal courts have exclusive jurisdiction and any action that the Court of Chancery of the State of
Delaware has dismissed for lack of subject matter jurisdiction, which may be brought in another state or federal court sitting in
the State of Delaware. Our amended and restated by- laws also specify that, unless we consent in writing to the selection of an
alternate forum, the United States District Court for the District of Massachusetts shall be the sole and exclusive forum for the
resolution of any complaint asserting a cause of action arising under the Securities Act of 1933, as amended (the *“ Securities Act
). Any person or entity purchasing or otherwise acquiring any interest in shares of our capital stock shall be deemed to have
notice of and to have consented to the provisions of our amended and restated certificate of incorporation and amended and
restated by- laws described above. We believe these provisions benefit us by providing increased consistency in the application



of Delaware law by chancellors particularly experienced in resolving corporate disputes or federal judges experienced in
resolving Securities Act disputes, efficient administration of cases on a more expedited schedule relative to other forums and
protection against the burdens of multi- forum litigation. However, the provision may have the effect of discouraging lawsuits
against our directors, officers, employees, and agents as it may limit any stockholder’ s ability to bring a claim in a judicial
forum that such stockholder finds favorable for disputes with us or our directors, officers, employees, or agents and result in
increased costs for stockholders to bring a claim. The enforceability of similar choice of forum provisions in other companies’
certificates of incorporation and by- laws has been challenged in legal proceedings, and it is possible that, in connection with any
applicable action brought against us, a court could find the choice of forum provisions contained in our amended and restated
certificate of incorporation and amended and restated by- laws to be inapplicable or unenforceable in such action. If a court were
to find the choice of forum provision contained in our amended and restated certificate of incorporation or amended and restated
by- laws to be inapplicable or unenforceable in an action, we may incur additional costs associated with resolving such action in
other jurisdictions, which could adversely affect our business, financial condition, or results of operations. Changes in tax law

and regulations could adversely affect our business ane-, hmncml condition —"Phe—ru{es—deal-rﬁg—wrth—U.—S.—feéefal,—sﬂtte,—and

-leea-l—results of operatlons. New income sales, use or ta

o-tax 1dWS (—, statutes, rules, regulatlons or

ordlnances could be enacted at any tlme, Wthh ehange's—may—lnwe—retfeaeﬁve—appheaﬁeﬂ)—could advefsely—aﬂect us—efhe-ldefs

the tax treatment of eureommon-stoek—Inreeent-years;many— any of : v
eontinte-to-oeetr—- our in-the-future earnings . Future-ehanges+imrFurther, ex1st1ng tax laws statutes, rules, regulatlons or

ordinances could be interpreted, changed, modified or applied adversely to us. Generally, future changes in applicable
tax laws and regulations, or their interpretation and application, potentially with retroactive effect, could have an &
matertal-adverse effect on our business, eashflews-financial eenditienr-conditions er-and results of operations . We are unable
to predict whether such changes will occur and, if so, the ultimate impact on our business . We urge investors to consult
with their legal and tax advisers regarding the implications of potential changes in tax laws on an investment in our common
stock. Unstable market and economic conditions may have serious adverse consequences on our business, financial
condition and share price. The global economy, including credit and financial markets, has recently experienced extreme
volatility and disruptions, including severely diminished liquidity and credit availability, rising interest and inflation
rates, declines in consumer confidence, declines in economic growth, increases in unemployment rates and uncertainty
about economic stability. If the equity and credit markets continue to deteriorate or the United States enters a recession,
it may make any necessary debt or equity financing more difficult to obtain in a timely manner or on favorable terms,
more costly or more dilutive. In addition, there is a risk that one or more of our CROs, suppliers or other third- party
providers may not survive an economic downturn or recession. As a result, our business, results of operations and price
of our common stock may be adversely affected.




