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SPECIAL NOTE REGARDING FORWARD-LOOKING STATEMENTS

Some statements contained in this report are “forward-looking statements” within the meaning of Section 27A of the
Securities Act of 1933, as amended, or the Securities Act, and Section 21E of the Securities Exchange Act of 1934, as amended,
or the Exchange Act. These statements relate to our future events, including our anticipated operations, research, development,
manufacturing and commercialization activities, clinical trials, operating results and financial condition. These forward-looking
statements involve known and unknown risks, uncertainties and other factors that may cause our actual results, performance or
achievements to be materially different from any future results, performances or achievements expressed or implied by the
forward-looking statements. Forward-looking statements may include, but are not limited to, statements about:

our estimates regarding the sufficiency of our cash resources and our expenses, capital requirements and need for
substantial additional financing, and our ability to obtain additional financing;

our ability to continue to operate as a going concern, including our estimate that our available cash, cash
equivalents and marketable securities as of December 31, 2023, in combination with potential future cost
reductions, will not be sufficient to fund our planned operations for one year from the issuance date of the
Consolidated Financial Statements included in Part II, Item 8, “Financial Statements and Supplementary Data” of
this Annual Report on Form 10-K.

our projected operating and financial performance;

our strategic pipeline prioritization, including plans for advancing our preclinical programs, and the expected
charges and cost savings associated with our restructurings and any future cost reduction measures;

anticipated research and development of product candidates and potential commercialization of any resulting
approved products;

the initiation, scope, rate of progress, enrollment, dosing, anticipated results and timing of our preclinical studies
and clinical trials and those of our collaborators or strategic partners;

the therapeutic and commercial potential of our product candidates, including the durability of therapeutic effects;

the therapeutic and commercial potential of technologies used by us in our product candidates, including our gene
therapy and cell therapy technologies, zinc finger, or ZF, technology platform, zinc finger nucleases, or ZFNs, and
zinc finger transcriptional regulators, or ZF-transcriptional regulators, which include zinc finger repressors, or
ZFRs, and zinc finger activators, or ZFAs;

the potential of our adeno-associated virus, or AAV, capsid delivery platform, including our ability to utilize
capsids we discover using our technology to resume programs that were previously paused pending the
identification of a suitable capsid;

our ability to establish and maintain collaborations and strategic partnerships and realize the expected benefits of
such arrangements, including our ability to find potential new collaboration partners for programs that were
previously the subject of collaboration agreements as well as for our Fabry disease gene therapy and Chimeric
Antigen Receptor, or CAR, engineered regulatory T cell, or CAR-Treg, cell therapy programs;

anticipated revenues from existing and new collaborations and the timing thereof;

our estimates regarding the impact of the macroeconomic environment on our business and operations and the
business and operations of our collaborators, including preclinical studies, clinical trials and manufacturing, and
our ability to manage such impacts;

our research and development and other expenses;

our ability to obtain adequate preclinical and clinical supplies of our product candidates from current and potential
new suppliers and manufacturers or from our own in-house manufacturing facilities;

the ability of Sangamo and our collaborators and strategic partners to obtain and maintain regulatory approvals for
product candidates and the timing and costs associated with obtaining regulatory approvals;

our ability to comply with, and the impact of, regulatory requirements, obligations and restrictions on our business
and operations;

our ability to protect our intellectual property and operate our business without infringing upon the intellectual
property rights of others, including our ability to obtain and maintain rights to the technologies required to develop
and commercialize our product candidates;

il



» competitive developments, including the impact on our competitive position of rival products and product
candidates and our ability to meet such competition;

»  our operational and legal risks; and
*  our plans, objectives, expectations and intentions and any other statements that are not historical facts.

In some cases, you can identify forward-looking statements by use of future dates or by terms such as: “anticipates,”
“believes,” “continues,” “could,” “estimates,” “expects,” “intends,” “may,” “plans,” “seeks,” “should,” “will” and similar
expressions intended to identify forward-looking statements. These statements reflect our current views with respect to future
events, are based on assumptions and are subject to risks and uncertainties. Given these risks and uncertainties, you should not
place undue reliance on these forward-looking statements. We discuss many of these risks in greater detail under the headings
“Risk Factors” and “Management’s Discussion and Analysis of Financial Condition and Results of Operations” in this Annual
Report on Form 10-K. Except as required by law, we undertake no obligation to update or revise any forward-looking
statements to reflect new information or future events or developments. Readers are cautioned not to place undue reliance on
the forward-looking statements, which speak only as of the date of this Annual Report on Form 10-K.
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SUMMARY OF RISK FACTORS

Our business involves significant risks. Below is a summary of the material risks that our business faces, which makes
an investment in our common stock speculative and risky. This summary does not address all these risks. These risks are more
fully described below under the heading “Risk Factors” in Part I, Item 1A of this Annual Report on Form 10-K. Before making
investment decisions regarding our common stock, you should carefully consider these risks. The occurrence of any of the
events or developments described below could have a material adverse effect on our business, results of operations, financial
condition and prospects. In such event, the market price of our common stock could decline, and you could lose all or part of
your investment. There are also additional risks not described below that are either not presently known to us or that we
currently deem immaterial, and these additional risks could also materially impair our business, operations or market price of
our common stock.

There is substantial doubt about our ability to continue to operate as a going concern. We need substantial
additional funding to execute our operating plan and to continue to operate as a going concern. If adequate funds
are not available to us on a timely basis, or at all, we will be required to take additional actions to address our
liquidity needs, including additional cost reduction measures such as further reducing operating expenses and
delaying, reducing the scope of, discontinuing or altering our research and development activities, which would
have a material adverse effect on our business and prospects, or we may be required to cease operations entirely,
liquidate all or a portion of our assets, and/or seek protection under the U.S. Bankruptcy Code, and you may lose
all or part of your investment. Future sales and issuances of equity securities would also result in substantial
dilution to our stockholders.

We are a biotechnology company with a reprioritized preclinical focus and no approved products or product
revenues. Our success depends substantially on results of preclinical studies and clinical trials demonstrating
safety and efficacy of our product candidates to the satisfaction of regulatory authorities. Obtaining positive
clinical trial results and regulatory approvals is expensive, lengthy, challenging and unpredictable and may never
occur for any product candidates.

We are early in our research and development efforts for our core preclinical neurology programs that are the
current focus of our business. We may encounter difficulties in advancing product candidates from research
programs to preclinical and clinical development.

Success in research and preclinical studies or early clinical trial results may not be indicative of results obtained in
later trials. Likewise, preliminary, initial or interim data from clinical trials may be materially different from final
data.

Many of our product candidates are based on novel ZF technologies that have yet to yield any approved
commercially viable therapeutic products.

We have incurred significant operating losses since inception and anticipate continued losses for the foreseeable
future. We may never become profitable.

Biotechnology and genomic medicine are highly competitive businesses. Our competitors may develop rival
technologies and products that are superior to or are commercialized more quickly than our technologies and
product candidates.

Manufacturing genomic medicines is complex, expensive, highly regulated and risky. We are currently
substantially reliant on third-party manufacturers. Manufacturing challenges may result in unexpected costs,
supply interruptions and harm and delay to our product development efforts.

Even if we obtain regulatory approvals for our product candidates, our approved products may not gain market
acceptance among physicians and patients and adequate coverage and reimbursement from third-party payors and
may not demonstrate commercial viability.

We may not be able to obtain, maintain and enforce necessary and desirable intellectual property protections for
our technologies and product candidates in all desired jurisdictions, which could adversely affect the value of our
technologies and our product development efforts and could increase the risks of costly, lengthy and distracting
litigation with unpredictable results.

Third parties, who may or may not be competitors, may allege that we are infringing, misappropriating, or
otherwise practicing in an unauthorized manner their patents or other proprietary rights. Such allegations may
result in infringement actions, other misappropriation actions or threats of such actions, all of which could
increase the risks of costly, lengthy and distracting litigation with unpredictable results.

Our recent restructurings may not result in anticipated savings or operational efficiencies, could result in total
costs and expenses that are greater than expected and could disrupt our business.

Our success depends on hiring, integrating and retaining additional highly qualified skilled employees and
retaining current key executives and employees, which may be challenging given the uncertainty regarding our
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ability to obtain sufficient additional funding and to continue to operate as a going concern as well as the
competition among numerous biopharmaceutical companies and academic institutions for individuals with these
skills.

Unfavorable global economic conditions could have a negative impact on our operations, which could materially
and adversely affect our ability to continue to operate as a going concern and otherwise have a material adverse
effect on our business, financial condition, results of operations, prospects and market price of our common stock.

We have in the past, and may in the future, be unable to comply with the listing standards of the Nasdaq Stock
Market LLC. If we fail to comply with such listing standards, our common stock may be delisted. Delisting could
adversely affect the liquidity of our common stock and the market price of our common stock could decrease, and
our ability to obtain sufficient additional capital to fund our operations and to continue to operate as a going
concern would be substantially impaired.

The market price of our common stock has been and will likely continue to be volatile, and you could lose all or
part of any investment in our common stock.

We have fully impaired our goodwill and indefinite-lived intangible assets, have recorded significant impairment
of our right-of-use and other long-lived assets, and may be required to record significant additional charges if our
long-lived assets become further impaired in the future.
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PART I
ITEM 1 — BUSINESS

OVERVIEW

We are a genomic medicine company committed to translating ground-breaking science into medicines that transform
the lives of patients and families afflicted with serious neurological diseases. We believe our zinc finger epigenetic regulators
are ideally suited to potentially address devastating neurology disorders and our capsid engineering platform has demonstrated
the ability to expand delivery beyond currently available intrathecal delivery capsids, including in the central nervous system, or
CNS, in preclinical studies.

In 2023, we announced our strategic transformation into a neurology-focused genomic medicine company developing
epigenetic regulation therapies designed to address serious neurological diseases and novel AAV capsid delivery technology.
This transformation involved the deferral of new investments in both our Fabry gene therapy and CAR-Treg cell therapy
programs unless and until we are able to successfully secure a collaboration partner or external investment in these programs. In
addition, we have undertaken restructurings of operations and workforce reductions, including the consolidation of all our U.S.
operations, including our headquarters, to our Richmond, California facility, and the planned closure of our facilities in
Brisbane, California and Valbonne, France in 2024.

Our Core Neurology Programs

Our neurology preclinical development is focused on two innovative areas aligned with our strategic transformation:
(i) development of epigenetic regulation therapies to treat serious neurological diseases and (ii) development of novel
engineered AAV capsids to deliver our therapies to the intended neurological targets. Initial indications for our preclinical
wholly-owned programs include chronic neuropathic pain, prion disease and tauopathies, with an investigational new drug
application, or IND, submission for Nav1.7 expected in the fourth quarter of 2024, a clinical trial authorization, or CTA, for
prion anticipated in the fourth quarter of 2025, and an IND submission for tau expected as early as the fourth quarter of 2025,
each subject to our ability to secure adequate funding.

Our preclinical development is focused on epigenetic regulation therapies for serious neurological diseases. Indications
for our neurology preclinical programs include chronic neuropathic pain, tauopathies, neurodegenerative diseases such as prion
disease and amyotrophic lateral sclerosis, or ALS, and Huntington’s disease, some of which we are developing with our
collaborators Alexion Pharmaceuticals, Inc., or Alexion, (formerly partnered with Pfizer Inc., or Pfizer) and Takeda
Pharmaceutical Company Limited, or Takeda. Indications for preclinical neurology programs that are currently paused pending
additional funding include neurodevelopmental disorders and neurodegenerative diseases, some of which were progressed with
our former collaborators Biogen MA, Inc. and Biogen International GmbH, which we refer to together as Biogen, and Novartis
Institutes for BioMedical Research, Inc., or Novartis.

We also continue to advance development of novel engineered AAV capsids enhanced for delivery to neurological
targets and have identified a proprietary engineered neurotropic AAV capsid variant that demonstrated an ability to cross the
blood-brain barrier, or BBB, in nonhuman primates, or NHPs, and mediated robust transduction, transgene expression, and
targeted epigenetic repression throughout the brain and spinal cord after intravenous, or IV, administration. We believe the
identification of this novel capsid has the potential to unlock multiple neurology epigenetic regulation programs that were
paused pending the identification of a suitable capsid, including programs previously in development under our former
collaboration agreements with Biogen and Novartis. Sangamo may potentially resume development of these programs
internally, subject to receipt of adequate funding, or with new potential collaborators.

Other Wholly-Owned Product Candidates

To focus resources on our preclinical neurology pipeline, we have deferred new investments in our clinical programs
comprising our Fabry gene therapy program and our TX200 CAR-Treg cell therapy program, unless and until we are able to
successfully secure a collaboration partner or external investment in these programs.

Our current clinical-stage product candidates are:

» Isaralgagene civaparvovec, also known as ST-920, our wholly-owned gene therapy product candidate for the
treatment of Fabry disease, is currently being evaluated in our Phase 1/2 STAAR clinical study; and

»  TX200, our wholly-owned CAR-Treg cell therapy product candidate for the prevention of immune-mediated
rejection in HLA-A2 mismatched kidney transplantation, is currently being evaluated in our Phase 1/2
STEADFAST clinical study.



Partnerships and Collaborations

Giroctocogene fitelparvovec, also known as SB-525, a gene therapy product candidate for the treatment of moderately
severe to severe hemophilia A, is currently being evaluated in the registrational Phase 3 AFFINE clinical trial. We are
developing giroctocogene fitelparvovec with our collaborator Pfizer. Dosing of all patients in the trial is now complete. A
pivotal readout is expected in the middle of 2024, with Pfizer anticipating submitting a Biologics License Application, or BLA,
in the U.S. and a marketing authorization application, or MAA, in Europe in early 2025, if the pivotal readout is supportive.

Our collaborations with biopharmaceutical companies bring us important financial and strategic benefits and reinforce
the potential of our research and development efforts and our ZF technology platform. They leverage our collaborators’
therapeutic and clinical expertise and commercial resources with the goal of bringing our medicines more rapidly to patients.
We believe these collaborations reflect the value of our ZF technology platform and will potentially expand the addressable
markets of our product candidates. To date, we have received approximately $817.0 million in upfront licensing fees, milestone
payments and proceeds from sale of our common stock to collaborators and have the opportunity to earn up to $1.9 billion in
potential future milestone payments from our ongoing collaborations, in addition to potential product royalties.

Our Novel Science and Technologies

We are a leader in the research and development of zinc finger proteins, or ZFPs, which are abundantly occurring
human proteins that have evolved to regulate the genome through interactions with DNA and regulatory proteins. Our strategy
is to translate our differentiated and versatile ZF technology platform to create product candidates with best- or first-in-class
clinical potential. We believe that the versatility and flexibility of our technology platforms enable us to design therapeutic
approaches to resolve the underlying genetic or cellular causes of disease, using whichever technology is best suited to deliver
that treatment. Our current area of focus is developing epigenetic regulation therapies with our ZF technology platform for
serious neurological diseases.

We are also evaluating several potential routes of administration for our neurology-targeted investigational therapies,
as delivery of genomic medicines to the CNS is a significant obstacle to developing therapies treating neurological disorders.
We have developed a proprietary AAV capsid engineering platform, Selecting In vivo For Transduction and Expression of
RNA, or SIFTER, with the aim of engineering capsids with improved CNS transduction and have presented results from
capsids for both IV and cerebrospinal fluid, or CSF, administration.

In addition to the ZF platform, we are developing integrases as a tool for targeted integration of therapeutic transgenes
into the somatic human genome. The goal of this program is to develop a platform that allows for highly efficient gene
integration without cutting the human genome or depending on any native cellular DNA repair machinery.

In the process of developing these technologies, we have additionally accrued significant scientific and development
capabilities, as well as manufacturing know-how, that are broadly applicable to the field of gene therapy, which we have used to
develop our genomic medicine product candidates.

Manufacturing

Following restructuring of our operations in 2023, we expect to be substantially reliant on external partners to
manufacture clinical supply for our neurology portfolio. We are retaining our in-house analytical and process development
capabilities.

Key Recent Business Updates

Presentation of Data on STAC-BBB Capsid

On March 13, 2024, we announced preclinical data for our proprietary AAV capsid variant, Sangamo Therapeutics
AAV Capsid-BBB, or STAC-BBB, which demonstrated an ability to cross the BBB in NHPs and mediated robust transduction,
transgene expression, and targeted, potent epigenetic repression throughout the brain and spinal cord of NHPs after IV
administration. STAC-BBB also demonstrated industry-leading brain tropism and enrichment in NHPs, resulting in 700-fold
higher transgene expression than the benchmark capsid AAV9 in the preclinical study.

The development of potentially transformative, single infusion genomic medicines for neurological diseases has been
limited by the lack of potent genome-targeting cargoes and efficient non-invasive delivery vectors that broadly distribute across
the CNS following IV administration. By pairing STAC-BBB with our proprietary ZFR and ZFA cargos, we believe we have a
genomic medicine platform for the potential treatment of a wide array of neurological diseases, including Alzheimer’s disease,
Parkinson’s disease, ALS, Huntington’s disease, and other neurodegenerative, neurodevelopmental, neuromuscular, and
neuropsychiatric diseases with a defined neurogenetic etiology. The STAC-BBB capsid could potentially unlock multiple
neurology epigenetic regulation programs that were paused pending the identification of a suitable capsid, including programs
previously in development under our former collaboration agreements with Biogen and Novartis for tauopathies,



synucleinopathies, Myotonic Dystrophy Type 1, Angelman Syndrome, and Autism Spectrum Disorders. We may resume
development of these programs internally, subject to receipt of adequate funding, or with new potential collaborators.

The discovery of the IV-administered STAC-BBB capsid complements our existing suite of intrathecally administered
capsids, including those currently the subject of a research evaluation and option agreement with Prevail Therapeutics, or
Prevail, a wholly-owned subsidiary of Eli Lilly and Company.

We leveraged our SIFTER platform to engineer the capsid variant STAC-BBB. Three rounds of in vivo library
screening were conducted in cynomolgus macaques using the SIFTER method. In the third round of screening, three macaques
were dosed intravenously with a multiplexed library of 1,260 capsids, each linked to at least four unique barcodes driven by
either a neuron-specific human synapsin 1 or ubiquitous enhancer-chicken beta-actin, or CMV, promoter. Nucleic acids were
isolated from CNS and peripheral tissues and the level of mRNA expression and DNA delivery mediated by each capsid was
assessed. STAC-BBB was identified as the highest performing capsid for CNS delivery across all performance metrics
evaluated in the study, mediating a 700-fold improvement in neuronal expression compared to benchmark capsid AAV9, and
outperforming the other known published capsids evaluated in the study as outlined in Figure 1. Moreover, enrichment in both
neuronal and ubiquitous transcript expression was consistent in all CNS tissues and across all animals in the study. CNS
delivery was exhibited in 150 brain punches collected from key brain regions, across six coronal brain slices spanning the
rostro-caudal axis, and along the entire length of the spinal column, as illustrated in Figure 2. STAC-BBB also demonstrated a
desired de-targeting of dorsal root ganglia as illustrated in Figure 3 and other peripheral tissues, a biodistribution profile that is
optimal for the treatment of neurological diseases with AAV-based treatments. We additionally analyzed capsid performance
across barcode replicates and counted the number of unique molecular identifiers linked to each barcode. All four STAC-BBB
barcode replicates performed equally well, and thousands of unique molecular identifiers were recovered from CNS tissues.

We next tested STAC-BBB in an individual capsid evaluation in cynomolgus macaques. The first study arm tested the
STAC-BBB capsid with a cassette comprised of ubiquitous chicken beta-actin, or CAG, promoter driving expression of a
nuclear localized green florescent protein, or GFP, reporter, followed by a self-cleaving 2A peptide, and a ZFR targeting the
PRNP gene. Three cynomolgus macaques were dosed intravenously at a dose of 2e13 vg/kg. Immunohistochemistry, or IHC,
staining for GFP demonstrated widespread transduction throughout the brain (Figure 4) including robust coverage of the cortex
(Figure 5) and dentate nucleus (Figure 6). The transduction pattern suggests a predominantly neuronal tropism for STAC-BBB
and single cell RNAscope analysis is ongoing to quantify cell type specific transduction. STAC-BBB mediated consistent
brain-wide transgene expression in all three animals (Figure 7). ZFR expression led to PRNP repression in all 35 brain regions
assessed by bulk punch analysis (Figure 8).

A second arm of the individual evaluation of STAC-BBB assessed target engagement using a ZFR targeting MAPT,
the gene encoding the tau protein. The ZFR was expressed from the neuron-specific human synapsin 1 promoter. STAC-BBB
was dosed intravenously at 5e12 vg/kg, 2e13 vg/kg, or lel4 vg/kg in cynomolgus macaques, with three animals assessed in
each dosing group. Dose dependent ZFR expression was observed throughout the brain in the RT-qPCR brain punch analysis.
Figure 8 shows transgene expression levels in six coronal sections spanning the rostral-caudal axis. STAC-BBB also
demonstrated dose dependent ZFP expression and neuronal MAPT repression in the lateral geniculate nucleus and thalamus
brain regions (Figure 9). Figure 10 shows a similar correlation between increased zinc finger expression and decreased tau
expression in a dose-dependent manner. Understanding the activity of the zinc finger at the single-cell level is important, so in
addition to the bulk brain tissue analyses we also utilized a multiplexed RNAscope and immunohistochemistry approach to
visualize ZFR expression and tau repression in neurons. Here we show that where the zinc finger is expressed, we see a striking
corresponding reduction of tau at the single cell level in the pons. These findings are confirmed in Figure 11, showing the
strong repression of tau mRNA levels in individual neurons where the ZFR is expressed in the motor cortex brain region.

STAC-BBB was generally well tolerated in NHPs, with no notable treatment related pathological findings in brain,
spinal cord and peripheral tissues. We believe that STAC-BBB is manufacturable at commercial scale using standard cell
culture and purification processes, is soluble using known excipients, and can be characterized using available analytics.



Figure 1: In vivo library screening in cynomolgus macaques identified STAC-BBB as the top performing capsid for BBB
crossing and neuronal transgene expression throughout the brain.
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Figure 2: STAC-BBB mediated a 700-fold improvement in neuronal expression relative to the benchmark capsid AAV9. CNS
enrichment is consistent across all three cynomolgus macaques and in six brain levels spanning the rostro-caudal axis.
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Figure 3: STAC-BBB was enriched in neuronal RNA expression in all CNS regions and demonstrated a desired de-targeting of

dorsal root ganglia (DRG).

Capsid-mediated expression of cargo in neurons

Hippocampal Deep Brain Spinal
Cortex Region Brain Cerebellum Stem Cord DRG
s o
';'"o.-o.-"'..-'°'.-'-'.0- & s gw s an Mg ..c =3 =850
£ 9 s+ gV ¢ s .. & _ ; : . . e
g oo g . EE : 5 Rk
g W . o
< o 44 > 150 brain
bt - h lyzed
= E 2 punches analyz
uo_ e ® STAC-BBB
6£ E 27 , @ -
1 g el . @ Published capsid
2 -6 rrrrrr1irrrrrrrrrrrrorrrrid rrrrrrrrrrioid LI i LI LI ® AAVY
$ 8 PR PRPAPRES LR PSP, NP2 PR GRS ST RS RS s
Bl DAL AT FE T TT L G o P PR ™ Ll P &S PO
S S S &Y SSE EXGIAS
e SN S ‘g\g, & 0;‘:" & & IS "'QD" ey *?‘1\‘- & & OV
&GS S S e e ¢ ¢ <
R ARV K A ¥ O o &
(\“e‘ S b L @ "?;_‘\)Q T <&
¥ 2 &

Neuronal RNA expression (3-week study, hSyn1)

Figure 4: STAC-BBB demonstrated widespread and robust transgene expression throughout the brain at a dose of 2e13 vg/kg.
Expression of a nuclear localized GFP is detected by immunohistochemistry in coronal brain sections. Negative control tissue
without AAV treatment shows no signal. A Nissl counterstain was applied to detect cell nuclei.
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Figure 5: STAC-BBB exhibited widespread transduction across all cortical regions. Nuclear localized GFP was detected by

immunohistochemistry in coronal brain sections. A Nissl counterstain was applied to detect cell nuclei.
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Figure 6: STAC-BBB mediated efficient transduction of neurons in the dentate nucleus. Transduced neurons exhibiting nuclear

localized GFP signal are labeled with a green arrow. Neurons that are not transduced are labeled in pi
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Figure 7: STAC-BBB mediated brain-wide expression of a ZFR targeting the PRNP gene. RT-qPCR measurements of ZFR
expression in 220 punches spanning 10 brain levels are shown for each animal. The color of each punch is proportional to the
uantity of ZFR that is expressed. Each punch is 2 mm in diameter and 4 mm thick.
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Figure 8: STAC-BBB mediated ZFR expression translated to brain-wide prion repression in all 35 brain regions analyzed

Normalized Mean
PRNP Expression

Prion expression in control animals is set to 1. STAC-BBB was dosed at 2e13 vg/kg. Each bar represents the average of three
animals. Each dot represents the average of multiple brain punches for one animal for the indicated region. Bulk analysis of
brain punches.



Figure 9: STAC-BBB mediated a clear dose response curve for expression of a ZFR targeting MAPT. Transgene expression
was observed throughout the NHP brain. The color of each punch is proportional to the quantity of ZFR that is expressed. Each

punch is 2 mm in diameter and 4 mm thick.
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Figure 10: STAC-BBB mediated potent tau repression in neurons in the lateral geniculate nucleus and thalamus brain regions.
A dose response was observed in the expression of ZFR and repression of tau mRNA. Tau expression levels are normalized to
vehicle treated animals. Immunohistochemistry images are provided as representative examples from the reporter study arm.
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Figure 11: STAC-BBB mediated bulk tau repression translates to potent single-neuron suppression in the pons, a region central
to PSP

Pons: Bulk ZFR and tau mRNA Pons: Single-cell ZFR and tau mRNA
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Left panel: Chromogenic IHC image from reporter arm. Bulk analysis of brain punches, normalized to vehicle.

Right panel: Multiplexed RNAscope ISH / IHC assay for NeuN, MAPT mRNA, and ZFR mRNA. 1e14 vg/kg dose, 28 days
post administration.

Figure 12: Single cell analysis also showed potent and selective repression of neuronal tau in the motor cortex
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France Restructuring

Consistent with our strategic transformation into a neurology-focused genomic medicine company, we have been
actively seeking additional investors in, or collaboration partners for, our CAR-Treg cell therapy programs located in Valbonne,
France since the middle of 2023. As this search has been unsuccessful in securing additional funds to sustain these programs to
date, on March 1, 2024, the Board of Directors of Sangamo approved a wind-down of Sangamo’s French operations and a
corresponding reduction in workforce, including closure of Sangamo’s cell therapy manufacturing facility and research labs in
Valbonne, France, or the France Restructuring, which is expected to commence in April 2024 and be complete no later than the
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fourth quarter of 2024. We expect the France Restructuring to result in the elimination of all roles in France (approximately 93
roles), or approximately 24% of our global workforce as of March 1, 2024. See the disclosure under Part II, Item 9B, “Other
Information” of this Annual Report on Form 10-K.

Financial Position

Based on our current operating plan, our cash, cash equivalents and marketable securities as of December 31, 2023 are
expected to allow us to meet our liquidity requirements only into the third quarter of 2024. Our ability to continue to operate as
a going concern is dependent upon our ability to raise substantial additional capital to fund our operations and support our
research and development endeavors, including to progress our preclinical and clinical programs as described in this Annual
Report on Form 10-K. We have been actively seeking, and continue to actively seek, substantial additional capital, including
through public or private equity or debt financing, royalty financing or other sources, such as strategic collaborations and other
direct investments in our programs. However, we have been unsuccessful in securing any such additional capital to date. If we
are unable to secure additional funding in the very near term, we will likely seek protection under the U.S. Bankruptcy Code.
We have explored, and continue to explore, whether filing for bankruptcy protection is in the best interest of our Company and
our stakeholders.

Product Pipeline Updates

Core Neurology Pipeline

Chronic Neuropathic Pain — Navl.7

One of the lead programs in our wholly-owned neurology pipeline is a therapy to potentially treat chronic neuropathic
pain using the Nav 1.7 pathway. The first preclinical data from this program were presented in a platform presentation at the
American Society for Cell and Gene Therapy, or ASGCT, 26™ Annual Meeting in May 2023. The preclinical data demonstrated
potent and specific repression of Nav1l.7 expression without impacting other sodium channels and that the ZFRs were well
tolerated in NHPs. We have identified the human-specific lead candidate ZFR and have found no off-target activity. IND-
enabling toxicology studies are nearing completion, and an IND submission is expected in the fourth quarter of 2024, subject to
our ability to secure additional funding.

Prion Disease

Our other lead program in our wholly-owned neurology pipeline is an epigenetic regulation therapy to potentially treat
prion disease, a fatal and incurable neurodegenerative disease caused by the misfolding of the prion protein encoded by the
gene PRNP. To address prion disease, we are developing ZFRs, which target the PRNP gene and have a repressor domain as
their functional domain. We presented preclinical data from this program at the Prion 2023 Conference in October 2023. The
preclinical data demonstrated that our ZFRs significantly reduced expression of the prion protein in the brain, extended lifespan
and limited formation of toxic prion aggregates in mice. Furthermore, this data demonstrated that a prion-targeted ZFR,
delivered via an intravenous administration of the STAC-BBB novel capsid, resulted in dose-dependent repression of prion
genes in NHPs. Overall, we believe that these preclinical data support the further development of AAV-delivered ZFRs for the
potential treatment of prion disease, including acquired, inherited and sporadic forms. We expect a CTA submission in Europe
for the prion disease program in the fourth quarter of 2025, subject to our ability to secure additional funding.

Tauopathies

Preclinical data demonstrated that the tau clinical-lead ZFR, delivered via an intravenous administration of the STAC-
BBB novel capsid, resulted in dose-dependent repression of tau genes in NHPs. Visualization of gene expression in individual
brain cells by RNAscope revealed highly potent repression of tau in neurons expressing the zinc finger cargo across multiple
brain regions. We intend to resume development of our previously paused tau program, to treat tauopathies, leveraging the
STAC-BBB capsid, subject to our ability to secure additional funding. If we are able to resume this program as planned, we
expect the IND submission for tau could occur as early as the fourth quarter of 2025.

Other Wholly-Owned Product Candidates

Isaralgagene civaparvovec — Fabry Disease

On February 5, 2024, we announced updated preliminary clinical data from our Phase 1/2 STAAR study evaluating
isaralgagene civaparvovec, or ST-920, a wholly-owned gene therapy product candidate for the treatment of Fabry disease, in
advance of a presentation at the 20 Annual WORLDSymposium on February 7, 2024. A summary of the data is below. This
announcement included data on the 24 patients treated with isaralgagene civaparvovec as of the data cutoff date of
September 19, 2023. Since the data cutoff date, an additional eight patients have been dosed in the Phase 1/2 STAAR study,
resulting in a total of 32 patients dosed, and one further patient was withdrawn from Enzyme Replacement Therapy, or ERT,
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resulting in a total of 13 patients withdrawn. Screening and enrollment are complete in the Phase 1/2 STAAR study and dosing
of the remaining enrolled patients is expected in the first half of 2024.

In February 2024, we announced alignment with the U.S. Food and Drug Administration, or FDA, on an abbreviated
pathway to potential approval for isaralgagene civaparvovec. The FDA advised that a single study with up to 25 patients, in
combination with confirmatory evidence, may be an acceptable pathway to BLA submission for isaralgagene civaparvovec,
which would significantly reduce anticipated complexity, cost and time to potential approval. In addition, the European
Medicine Agency, or EMA, granted priority medicines, or PRIME, eligibility to isaralgagene civaparvovec, which includes
enhanced regulatory support and scientific guidance. We were also granted Innovative Licensing and Access Pathway from the
U.K. Medicines and Healthcare products Regulatory Agency for isaralgagene civaparvovec, which aims to accelerate time to
market and facilitate access to medicines. We are deferring additional investments in planning for a potential registrational trial
until a collaboration partnership or financing for this program is secured.

Summary of Updated Preliminary Clinical Data from Phase 1/2 STAAR Study of Isaralgagene Civaparvovec

» The STAAR study is an ongoing Phase 1/2 multicenter, open-label, dose-ranging clinical study designed to assess the
safety and tolerability of a single infusion of isaralgagene civaparvovec in symptomatic Fabry disease patients > 18 years
of age. Patients are infused intravenously with a single dose and followed for 52 weeks. A separate long-term follow-up
study is underway to monitor the patients treated in this study for up to five years following treatment. Patients who are on
stable ERT may withdraw ERT after treatment in a controlled and monitored fashion at the discretion of the patient and the
investigator.

*  The dose escalation phase included males with classic Fabry disease. The subsequent study expansion phase, which
commenced in the second half of 2022, enrolls both males and females, including patients with more severe Fabry-
associated cardiac or renal disease. The study’s primary endpoint is the incidence of treatment-emergent adverse events, or
AEs. Key exploratory endpoints include change from baseline in disease severity (FOS-MSSI score), quality of life,
gastrointestinal symptoms and neuropathic pain scores; and immune response to AAV6 capsid and alpha-galactosidase A,
or a-Gal A.

*  As of the September 19, 2023 data cutoff date, 24 patients ranging in age from 21 to 67 years were treated with
isaralgagene civaparvovec, nine in the dose escalation phase and 15 in the expansion phase of the study. Baseline
characteristics of these 24 patients are shown in Table 13 below. As of the September 19, 2023 data cutoff date, the first
treated patient had been followed for at least 36.2 months post dosing, and the most recently treated patient had been
followed for 0.9 weeks post dosing.

*  As of the September 19, 2023 data cutoff date, isaralgagene civaparvovec continued to be generally well tolerated across
all the dose cohorts in the 24 treated patients with the majority of AEs being graded as mild (Grade 1) or moderate (Grade
2) in nature. One patient experienced a Grade 3 pyrexia AE. Three patients experienced post-infusion hypotension: Grade
2, steroids administered (n=2) and Grade 1, saline bolus administered (n=1). No liver function test elevations requiring
steroids occurred. No prophylactic corticosteroids or other immune modulating agents had been administered prior to
dosing. A summary of the treatment-related AEs reported as of the September 19, 2023 cutoff date is shown in Table 14
below. Treatment-related serious adverse events, or SAEs, were reported in four patients: left arm pain (0.53x10" vg/kg);
sepsis (1.58x10" vg/kg); enthesopathy, stroke/ischemic stroke (2.63x10" vg/kg). No AEs led to study discontinuation.

* Results of plasma a-Gal A activity, as of the September 19, 2023 data cutoff, for all 24 patients in the dose escalation and
expansion phases are shown in Figure 15, and described in further detail, below. For the nine treated patients in the dose
escalation phase, sustained, elevated expression of a-Gal A activity was observed in all nine patients for nearly three years
for the longest treated patient as of the cutoff date. For naive and pseudo-naive patients in the dose escalation phase,
patients in the highest dose cohort, Cohort 4, exhibited higher levels of a-Gal A activity compared to naive and pseudo-
naive patients in lower dose cohorts, indicating a dose-dependent effect. Elevated levels of a-Gal A activity were sustained
in all of these patients as of the September 19, 2023 data cutoff date.

*  As ofthe September 19, 2023 data cutoff date, ERT naive or pseudo-naive patients receiving the highest dose level (2.63 x
10" vg/kg; n=9) showed sustained supraphysiological a-Gal A activity up to nearly 500 days as shown in Figure 16.
Sustained elevated expression of a-Gal A activity was accompanied by the reduction and/or long-term stabilization of lyso-
Gb3 levels, with the largest reductions in plasma lyso-Gb3 seen in patients with the highest levels at baseline.

»  All 12 patients who began the study on ERT and have subsequently been withdrawn from ERT, remained off ERT as of the
September 19, 2023 cutoff date as shown in Figure 17. Timing of ERT withdrawal was at the discretion of the investigator,
to occur no earlier than eight weeks post dosing with isaralgagene civaparvovec. Out of the 12 ERT-treated patients, 11
patients continued to exhibit supraphysiological levels of a-Gal A activity for up to 19 months, while one maintained
physiological levels. Importantly, plasma lyso-Gb3 levels remained stable following ERT withdrawal for up to one year for
patients receiving the target dose.
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*  Asof the September 19, 2023 data cutoff date, 13 patients had been followed for 12-months or longer. In these patients,
renal function remained stable, as indicated by the mean annualized eGFR slope of -0.915 mL/min/1.73m2/year (95% CI:
-4.1, 2.3). Individual patient eGFR values over time are shown in Figure 18.

* In addition, the patients followed for 12 months or more (n=13) demonstrated significant improvements in disease severity,
quality of life, and gastrointestinal symptoms. As of the September 19, 2023 data cutoff date, the Fabry Outcome Survey
adaptation of the Mainz Severity Score Index, or FOS-MSSI, noted statistically significant improvements in each of the
four MSSI sections, with 69% of patients improving their total MSSI score from baseline at month 12. Mean change from
baseline at Month 12 in age-adjusted score was -3.96 (95% CI: [-7.4.-0.5], p=0.0269). Importantly, four patients improved
their overall FOS-MSSI disease category (e.g., improving from “Moderate” to “Mild” categorization of Fabry disease
compared to their baseline category) at week 52 compared to baseline, as shown in Table 19. Three of these individuals
were on ERT at baseline, demonstrating the potential clinical benefit of isaralgagene civaparvovec over the currently
approved standard of care. Out of the eight ERT-treated patients who have since stopped ERT, 75% improved their scores
by -3.5 to -14 points and 38% of patients improved their overall disease category. Statistically significant improvements in
the short form-36, or SF-36, quality of life scores were reported, with mean changes in the General Health and Physical
Component scores of 10.5 (p=0.0158) and 4.395 (p=0.0140) respectively at week 52. For context, a 3- to 5-point change on
any SF-36 score is the minimally clinically important difference. The gastrointestinal symptom rating scale, or GSRS, also
demonstrated significant improvement, with a mean change from baseline at month 12 of -0.26 (95% CI: [-0.5, -0.0],
p=0.0226).

*  Progressive organ impairment linked to immunogenicity remains an issue with ERT. Seven patients had measurable titers
of total antibodies or neutralizing antibodies against a-Gal A associated with ERT at baseline. As shown in Table 20,
following dosing, total antibodies or neutralizing antibodies titers decreased markedly in all seven patients and became
undetectable in five, or 71% of patients. Treatment did not induce anti-o-Gal A antibodies in seronegative patients.

Table 13: Baseline characteristics: Dose escalation and dose expansion phases

Dose escalation Dose expansion All
(n=9) (n=15) (n=24)

Age, median (range) 42 (22-50) 45 (21-67) 44 (21-67)
Sex (M:F) 9:0 6:9 15:9
ERT status (n,%):
*  Naive 2 (22%) 4 (27%) 6 (25%)
*+ Pseudo-naive 2 (22%) 3 (20%) 5 (21%)
+ On ERT 5 (56%) 8 (53%) 13 (54%)
Baseline Fabry symptoms (n,%):
* Cornea verticillata 4 (44%) 8 (53%) 12 (50%)
* Acroparesthesia 3 (33%) 3 (20%) 6 (25%)
» Anhidrosis 1 (11%) 2 (13%) 3 (13%)
+ Angiokeratoma 2 (22%) 7 (47%) 9 (38%)
eGFRcyp.gp category, n (%):
+ >90 ml/min/1.73 m? 5 (56%) 9 (60%) 14 (58%)
* 60-90 ml/min/1.73 m? 3 (33%) 3 (20%) 6 (25%)
+ 40-<60 ml/min/1.73 m? I (113%) 3 (20%) 4 (17%)

Data cutoff date: September 19, 2023
eGFR, estimated glomerular filtration rate (mL/min/1.73m2); ERT, enzyme replacement therapy
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Table 14: Summary of treatment-emergent AEs in >2 patients

AE by preferred term Treated subjects (n=24)

All grades Grade 3-4
Pyrexia 15 (63%) | (4%) (G3)
Headache 9 (38%) 0
COVID-19 9 (38%) 0
Fatigue 7 (29%) 0
Nasopharyngitis 6 (25%) 0
Diarrhea 4 (17%) 0
Hypotension 4 (17%) 0
Nausea 4 (17%) 0
Arthralgia 3 (13%) 0
Viral infection 3 (13%) 0
Myalgia 3 (13%) | (4%) (G3)
Neck pain 3 (13%) 0

Data cutoff date: September 19, 2023

Treatment emergent SAEs were reported in four subjects: left arm pain (0.53x10" vg/kg); sepsis (1.58x10" vg/kg);
enthesopathy, stroke/ischemic stroke (2.63x10" vg/kg).
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Figure 16: ST-920-driven plasma a-Gal A activity and reduction in lyso-Gb3 in ERT naive/pseudo-naive patients receiving the

highest dose level 2.63x1 08 vg/kg (n=9)
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a-Gal A activity measured using 3-hour reaction time. Normal range determined in healthy males and females. Long Term
Follow-up Data: Data points > Study Day 365.

a-Gal A, alpha-galactosidase A; ERT, enzyme replacement therapy; lyso-Gb3, globotriaosylsphingosine; vg/kg, vector
genomes per kilogram of total body weight (as assessed by ddPCR)
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Figure 17: Plasma a-Gal A activity and lyso-Gb3 in ERT-treated patients receiving the highest dose level 2.63x 10 vg/kg
(n=8)
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Figure 18: Serial eGFR values in patients with >12 m of follow-up (n=13)
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18



Table 19: FOS-MSSI disease scores in patients with >12 months of follow-up (n=13)

ERT at FOS-MSSI category: FOS-MSSI category:

Subject  Baseline? Baseline Week 52
| ERT Moderate Moderate
2 Pseudo-naive Mild Mild
3 Pseudo-naive Moderate Moderate
4 ERT Mild Mild
5 ERT Moderate Mild
6 ERT Moderate Mild
7 ERT Severe Moderate
8 Naive Moderate Mild
9 Naive Moderate Moderate
10 Pseudo-naive Moderate Moderate
I ERT Moderate Moderate
12 ERT Mild Mild
13 ERT Mild Mild

Data cutoff date: September 19, 2023

Analysis of ST-920 treated patients with >12 m follow-up (n=13). “Month 12” is Week 52 study timepoint. All p-values are
unadjusted nominal p-values.

ERT, enzyme replacement therapy; FOS-MSSI, Fabry Outcome Survey adaptation of the Mainz Severity Score Index; SF-36,
Short Form-36 (a 3-to-5-point change on any SF-36 score is the minimally clinically important difference)
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Table 20: Reduction or elimination of antibodies against o-Gal A from baseline

Anti-a-GalA Total Ab titer Anti-a-GalA NAbD titer
Baseline On-study Baseline On-study
Subject | 1280 160 160 Undetectable (W36)
Subject 3 160 Undetectable (W24) 0 -
Subject 4 160 Undetectable (W52) 0 -
Subject 5 10240 1280 320 160
Subject 10 80 Undetectable (W4) 10 -
Subject 13 5120 320 160 10
Subject 16 2560 Undetectable (W36) 40 -

Data cutoff date: September 19, 2023

a-Gal A, alpha-galactosidase A; Ab, antibody; NAb, neutralizing antibody; W, week; (-) denotes NADb testing not done when
total Ab titer is O

TX200 — HLA-A2 Mismatched Kidney Transplant Rejection

We have dosed six patients in our Phase 1/2 STEADFAST clinical study evaluating TX200, our wholly-owned
autologous CAR-Treg cell therapy product candidate to prevent immune-mediated rejection in HLA-A2 mismatched kidney
transplantation from a living donor. In 2023, we received all necessary regulatory and ethics approvals from European
regulatory authorities for an accelerated dose escalation protocol that allows dosing to potentially advance more quickly
through the cohorts, and which also allows for a new and highest fourth dose cohort, compared to the three cohorts in the
previously approved study protocol. The new, fourth cohort dose is 18-fold higher than the first cohort starting dose. As a
result, three patients have been dosed at dose level 1, one patient at dose level 2, one patient at dose level 3 and the first patient
at the new, and highest, dose level 4. The product candidate continues to be generally well tolerated in all six patients dosed to
date. Dosing of this first dose level 4 patient represents an acceleration of approximately 18 months compared to the dosing
timeline under the previously approved study protocol. We expect to dose up to an additional two patients in the Phase 1/2
STEADFAST study in the first half of 2024 and plan to continue seeking a potential collaboration partner or external
investment in our autologous CAR-Treg cell therapy programs, including TX200.

Partnered Program

Giroctocogene Fitelparvovec — Hemophilia A

The Phase 3 AFFINE trial of giroctocogene fitelparvovec, an investigational gene therapy we are developing with
Pfizer for patients with moderately severe to severe hemophilia A, continues to progress. Dosing of all patients in the trial is
now complete. A pivotal readout is expected in the middle of 2024, with Pfizer anticipating submitting a BLA in the U.S. and a
MAA in Europe in early 2025, if the pivotal readout is supportive.

AFFINE is a global Phase 3, open-label, multicenter, single arm trial evaluating the efficacy and safety of a single
infusion of giroctocogene fitelparvovec in more than 60 adult (ages 18-64 years) male patients with moderately severe to severe
hemophilia A. The primary endpoint is impact on annualized bleeding rate, or ABR, through 12 months following treatment
with giroctocogene fitelparvovec, compared to ABR on factor VIII, or FVIII, replacement therapy collected in the Phase 3 lead-
in study period. We and Pfizer anticipate pivotal data readouts for this trial to be based on a full analysis of all study
participants, when the first 50 patients are twelve months past reaching a steady-state of FVIII expression.

20



We have the potential to earn up to $220 million in future clinical, regulatory and commercial milestone payments plus
tiered, escalating royalties of 14% to 20% on potential future product sales if approved for commercial sale, subject to reduction
due to patent expiration, entry of biosimilar products to the market and payment made under certain licenses for third-party
intellectual property. See “—Current Partnerships and Collaborations — Pfizer — Giroctocogene Fitelparvovec — Hemophilia A”
for a description of our collaboration agreement with Pfizer.

In December 2023, we and Pfizer presented updated follow-up data from the Phase 1/2 Alta study of giroctocogene
fitelparvovec. Eleven male patients participated in the study overall, with five patients in the 3e13-vg/kg highest dose cohort.
See Table 21 below for baseline patient demographics.

As of the September 8, 2023 cutoff date, all patients had completed 156 weeks of follow-up, with four patients
reaching the longest follow-up of five years and five patients reaching four years, as shown in Figure 22. Two patients left the
study after three years and one was lost to follow-up in year five. Four dose levels were evaluated in Cohorts 1-4 (9¢el1 vg/kg,
2el2 vg/kg, 1el13 vg/kg, and 3el3 vg/kg, respectively).

Giroctocogene fitelparvovec was generally well tolerated, with the most common treatment-related AEs, as shown in
Table 23 being elevated liver function tests in Cohorts 2 and 4. For alanine transaminase, or ALT, increases, 13 events were
reported in five patients; for aspartate aminotransferase, or AST, increases, five events were reported in three patients. Four out
of five patients in Cohort 4 required more than seven days of corticosteroid treatment for ALT/ALS elevations (by laboratory
criteria); all resolved with intervention, and were managed with tapering corticosteroids over a period ranging from seven to
135 days (median: 56 days). No Cohort 4 patients have required steroids since Week 65 as of the cutoff date, and all continued
to have ALT values in the normal range (follow-up range: 156234 weeks) and normal findings via liver MRI (follow-up
range: 104-208 weeks). Infusion-related reactions occurring within a day of dosing were reported in four patients in Cohort 4:
tachycardia (grade 1, n=2), pyrexia (grade 1 and 2, n=3), and hypotension (grade 3, n=1). One patient in Cohort 4 experienced
treatment-related SAEs of grade 3 hypotension and grade 2 fever around six hours after completion of the vector infusion; both
resolved with treatment. Notably, no confirmed FVIII inhibitor development occurred, and no thrombotic events, neoplastic
events, abnormal alfa-fetoprotein, and/or liver masses were reported.

As of the September 8, 2023 cutoff date, FVIII activity through week 208 for 4 out of 5 patients in the highest dose
cohort is shown in Figure 24 (one patient did not consent to follow-up after Year 3/week 156). Mean FVIII activity at week 208
was 26.6% as measured by chromogenic clotting assay at the central laboratory. Two patients with four and a half years of
follow-up exhibited mild (6.8%) to normal (90.9%) FVIII activity. For two patients with four years of follow-up as of the cutoff
date, one showed mild (8.4%) FVIII activity and one had FVIII activity below the limit of quantification, or BLOQ. The patient
that left the study after three years of follow-up showed mild (11.8%) FVIII activity.

In the highest dose cohort, zero bleeding events occurred in the first year post infusion as shown in Figure 25. The
ABR meaning the number of all bleeding episodes starting three weeks after infusion divided by the observation period in
years, was 1.4 for the total duration of follow-up (five patients with >3 years follow-up) as of the September 8, 2023 cutoff
date. 60% (3/5) of patients experienced no bleeds, while two patients experienced bleeding events necessitating treatment with
exogenous FVIII. All bleeding events occurred after Week 67 post-infusion. As of the September 8, 2023 cutoff date, one
patient experienced 25 bleeding events (11 traumatic, 8 spontaneous, 6 unknown), and one patient experienced one bleeding
event in a target joint. No patients in this highest dose cohort had resumed prophylaxis as of the cutoff date. Additional follow-
up is required to assess durability of therapeutic effect and other long-term effects of giroctocogene fitelparvovec, such as
impact on overall patient liver health.
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Table 21: Alta: Participant demographic characteristics

Cohort 1 Cohort 2 Cohort 3 Cohort 4 All
Characteristic 9e11 vg/kg 2e12 vglkg 1e13 vglkg 3e13 vglkg Participants
n=2 n=2 n=2 n=5 N=11

Age, years Mean (SD) 30.5(9.2) 35.5 (16.3) 32.0 (1.4) 26.8 (6.3) 30.0 (7.9)

Median 30.5 355 32.0 29.0 30.0

Min, max 24, 37 24, 47 31,33 18, 34 18, 47
Sex, n (%) Male 2 (100) 2 (100) 2 (100) 5 (100) 11 (100)
Race, n (%) Asian - 1 (50) - - 1(9)

White 2 (100) 1 (50) 2 (100) 4 (80) 9(82)

Other - - - 1 (20) 1(9)
Ethnicity, Hispanic or Latino = = = 2 (40) 2(18)
n (%)

Not Hispanic or Latino 2 (100) 2 (100) 2 (100) 3(60) 9 (82)

Data cut: September 8, 2023

Max=maximum; min=minimum; vg=vector genomes

Figure 22: Alta: Follow-up duration
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Data cut: September 8, 2023

i Participant lost to follow-up.

* Participants did not consent to continued follow-up after Year 3 (Week 156). # Participant terminated study earlier (at Year
4).

(a) In Cohort 4, 2/5 participants completed 4.5 years (Week 234), 2 completed 4 years (Week 208), 1 left the study after 3 years
(Week 156). Vg=vector genomes.
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Table 23: Alta: Treatment-related adverse events

Eohert D Sonon. Al Participants
MedDRA Preferred Term 2e12 vglkg 3e13 va/kg N=11
n=2 n=5
n (%) No. of Events n (%) No. of Events n No. of Events

Any treatment-related event 2 (100) 5 4 (80) 22 6 (55) 27
Grade 3/4 AE 0 0 1(20) 1 1(9) 1
ALT increased® 2 (100) 3 3 (60) 10 5(46) 13
AST increased® 1(50) 2 2 (40) 3 3(27) 5
Pyrexia® 0 0 3(60) 3 3(27) 3
Tachycardia® 0 0 2 (40) 2 2(18) 2
Myalgia 0 0 1(20) 1 1(9) 1
Hypotension® 0 0 1(20) 1 1(9) 1
Fatigue 0 0 1(20) 1 1(9) 1
FVIII level increased® 0 0 1(20) 1 1(9) 1

(a) One participant experienced grade 3 hypotension and grade 2 fever that was an SAE considered related to study drug and
resolved with treatment within 24 h.

(b) Denotes AE of special interest.

AE=adverse event; ALT=alanine transaminase; AST=aspartate aminotransferase; SAE=serious adverse event; vg=vector
genomes

Figure 24: Alta: FVIII activity (Cohort 4 participants)
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Week 78 Week 104 Week 130 Week 156 Week 182 Week 208
n=4 n=5 n=4 n=5 n=4 n=4

Study Week

Median, Mean, % 40.1,49.0 16.3,26.4 123,347 11.8,25.5 12.7, 231 7.6,26.6

Mild range: >5% to <40%; normal range: >50%.
Latest available FVIII values from September 2023 data cut.
FVIll=factor VIII.
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Figure 25: Alta: ABR and AIR (Cohort 4 participants)
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Post-infusion: Post-infusion:

Mean overall ABR = 1.4
Median overall ABR = 0.0

Mean overall AIR = 5.0
Median overall AIR = 0.4

ABR calculated as: (number of all bleeding episodes starting 3 weeks after study drug infusion)/(observation period in years).

AIR calculated as: (number of FVIII replacement therapy infusions starting 3 weeks after study drug infusion)/(observation
period in years).

ABR=annualized bleeding rate; AIR=annualized infusion rate.

OUR TECHNOLOGIES

Our strategy is to translate our differentiated and versatile ZF technology platform to create product candidates with
best- or first-in-class clinical potential. We believe that the versatility and flexibility of our technology platforms enable us to
design therapeutic approaches to resolve the underlying genetic or cellular causes of disease, using whichever technology is
best suited to deliver that treatment. Our current area of focus is developing innovative epigenetic regulation therapies designed
to treat serious neurological diseases with our ZF technology platform.

ZF Platform Provides Opportunity to Develop a New Class of Human Therapeutics

We believe that our ZF platform provides a unique and proprietary basis for a potentially broad new class of drugs that
have differentiated technical advantages over small-molecule drugs, protein pharmaceuticals, RNA-based therapeutics,
conventional gene therapy approaches and other gene and genome editing platforms, potentially enabling us to develop
therapies that address a broad range of unmet medical needs. We notably believe that our ZF genomic medicines have the
potential to transform treatment strategies for severe diseases from symptom management to lasting cures.

Our platform is designed to generate highly specific ZFNs for genome editing and ZF-transcriptional regulators for
epigenetic regulation using a range of proprietary methods. We are developing delivery strategies to administer these
therapeutics, including using mRNA, AAV, adenovirus, plasmid, lipid nanoparticles and direct injection into brain tissue or into
the CSF. As more genes and DNA sequences are linked to specific diseases, we believe that the clinical breadth and scope of
our ZF therapeutic reagents will continue to expand.

ZFPs: Naturally Occurring Sequence Specific DNA Binding Proteins in Humans

ZFPs are naturally-occurring sequence-specific DNA-binding proteins in humans that recognize and bind to a specific
DNA sequence within or near a particular gene and causes expression of that gene to be “turned on” (activated) or “turned
off” (repressed). ZFPs are the most common class of such naturally-occurring proteins in a wide range of organisms from yeast
to humans. Functional domains may be added to ZFPs that enable genome editing (with enzymes such as nucleases or
integrases) or epigenetic regulation (with activators and repressors) at a specific genomic site determined by the
ZFP DNA-binding domain.
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Figure 26: Schematic of the two-domain structure of a zinc finger DNA-binding domain and its functional domain

Consistent with the structure of natural ZFPs, we take a modular approach to the design of the proteins that we
engineer. The DNA-recognition part of our engineered proteins is typically composed of four to six zinc fingers. Each
individual finger recognizes and binds to a three or four base-pair sequence of DNA and multiple fingers can be linked together
to form a zinc finger array that recognizes longer stretches of DNA, thereby improving specificity. By modifying the amino
acid sequence of ZFPs, we can engineer novel zinc finger arrays capable of recognizing the unique DNA sequences of a chosen
genomic target.
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Zinc finger protein (ZFP) Zinc finger array

Figure 27: Schematic of a ZFP and a zinc finger array composed of 6 ZFPs

The engineered DNA-binding zinc finger array is then linked to a functional domain. The DNA-binding zinc finger
array brings this functional domain to the target of interest. Our ability to use our highly specific ZFPs to precisely target a
DNA sequence to a gene of interest provides us with a range of genome editing and epigenetic regulation functionalities that
can be applied to multiple cell types.
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Figure 28: Examples of genome engineering tools that can be offered by our ZF platform

Our engineered zinc fingers can be attached to a cleavage domain of a restriction endonuclease, an enzyme that cuts
DNA, creating a ZFN. When a ZFN binds DNA in the correct orientation and spacing, a cut is introduced into the DNA
sequence between the ZF binding sites. This break in the DNA triggers a natural process of DNA repair within the cell. This
endogenous DNA repair process may be harnessed to achieve one of several outcomes that may be therapeutically useful
(Figure 27). If cells are treated with a ZFN alone, the repair process joins the two ends of the broken DNA together and
frequently results in the loss (deletion) or addition (insertion) of a small amount of genetic material at the site of the break.
These insertions and deletion events are collectively known as “indels.” These disrupt the target DNA sequence and result in
the expression of a truncated or non-functional protein from the targeted gene, effectively “knocking out” the gene function.
ZFN-mediated genome editing can be used to disrupt genes that are involved in disease pathology. We are using ZFN-mediated
genome editing of the BCL11A erythroid specific enhancer, in CD34 positive hematopoietic stem progenitor cells as the basis
of a potential long-lasting and once only treatment for sickle cell disease, or SCD (SAR445136).

We are also evaluating ZF-transcriptional regulators which have the potential to regulate the expression of a target
gene (Figure 29). ZFAs are created by attaching a zinc finger array to an activation domain with the aim of increasing the
expression of a target gene relative to an untreated cell. Alternatively, ZFRs are created by attaching a zinc finger array to a
repression domain in order to down regulate or completely turn off a gene. ZFRs can also be designed to selectively repress
expression of a mutant allele while allowing for the expression of the healthy allele. We have several preclinical programs
evaluating the potential of ZFRs that have been designed to down- or up-regulate the expression of genes as potential
treatments for neurological diseases, including a collaboration with Takeda, for Huntington’s disease and a collaboration with
Alexion (previously with Pfizer) for ALS. Our lead wholly-owned neurology programs are focused on the downregulation of
the Nav1.7 sodium channels to treat chronic neuropathic pain, and the repression of prion gene expression to treat prion disease.
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Figure 29: ZFRs have the potential to regulate the expression of a target gene

A new variation on Sangamo’s ZF technology is currently being deployed in a collaboration with Chroma Medicine
which is intended to enable single-dose epigenetic editing for indications outside of neurology. See “—Current Partnerships &
Collaborations—Chroma Medicine” for more information.

Multiplex cell engineering with ZF repressors

ZF-transcriptional regulators can also be used to repress several genes in a single cell. To this aim, we engineer several
ZFRs. The degree of regulation is tunable, offering the possibility of partial to complete knockdown. Due to their compact size,
multiple ZFRs can be combined in a single viral construct to achieve efficient multigene modulation in a single transduction
event and without the need for double-strand breaks. Delivery by lentivirus leverages a well-established method and does not
require major changes to existing manufacturing processes.

As proof of concept for this novel platform, we engineered primary human T cells using multiple ZFRs encoded in a
single lentivirus with and without a CAR, to repress expression of several allogeneic engineering targets or checkpoint
inhibitors. We demonstrated that ZFRs act with high efficiency and specificity on target genes of choice at both the RNA and
the protein level.

We believe that the ZFR platform may be an efficient alternative, or complement, to nuclease editing approaches in T
cells, with the potential to significantly expand the options for the generation of optimized T cell products.
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Figure 30: Multiplex cell engineering with ZFRs

Engineering AAVs to target the Central Nervous System (CNS)

We are evaluating several potential routes of administration for our CNS-targeted investigational therapies, as delivery
of genomic medicines to the CNS is a significant obstacle to developing potential therapies treating neurological disorders.
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Figure 31: Potential routes of administration to target the central nervous system
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Several AAV serotypes, most notably benchmark capsid AAV9, distribute to the brain but require high doses to
achieve limited expression. We have developed a proprietary AAV capsid engineering platform, SIFTER, with the aim of
engineering capsids with improved CNS transduction. We are applying SIFTER to screen tens of millions of unique capsids in
order to identify certain capsids that mediate superior delivery to the CNS. Successive rounds of screening are conducted to find
capsids that reproducibly demonstrate a desired therapeutic profile.
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of capsid variants Tens of thousands
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Figure 32: Sangamo’s proprietary SIFTER platform to develop novel AAV capsids targeting the CNS

D i
ozens Individual Clinical lead

In May 2022, our scientists presented results obtained with the SIFTER platform for CSF administration. This
platform notably allowed us to identify new capsids exhibiting improved delivery relative to benchmark capsid AAV9 when
delivered intrathecally: STAC-102 and STAC-103 (STAC = Sangamo Therapeutics AAV Capsid).

In March 2024, we announced data for our proprietary AAV capsid variant, STAC-BBB, which demonstrated an
ability to cross the BBB in NHPs and mediated robust transduction, transgene expression, and targeted, potent epigenetic
repression throughout the brain and spinal cord of NHPs after IV administration. STAC-BBB also demonstrated industry-
leading brain tropism and enrichment in NHPs, resulting in 700-fold higher transgene expression than the benchmark capsid
AAV9 and outperformed all other known published neurotropic capsid variants evaluated in the preclinical study. The
identification of this novel capsid could potentially unlock multiple neurology epigenetic regulation programs that were paused
pending the identification of a suitable capsid, including programs previously in development under our former collaboration
agreements with Biogen and Novartis. We may potentially resume development of these programs internally or with new
potential collaborators.

Overall, we believe that improved AAV capsids with higher delivery efficiency and specificity for target tissues have
strong potential to create safe and effective genomic medicines to treat CNS disorders.

Genome Engineering — Base editing

Our ZF platform can also be used to perform base editing, a novel approach in the genomic medicine space that allows
for the conversion of a specific target DNA base into another DNA base without the need for double-stranded breaks. Base
editing relies on the use of enzymes that can directly change the DNA sequence, such as a deaminase, which changes a specific
base in a single strand of DNA.

We have developed a compact base editor architecture that can be targeted with high precision and specificity using
ZFs, is small enough for packaging into relevant viral vectors, and achieves high levels of editing that are potentially suitable
for therapeutic application.
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Figure 33: Compact ZF base editing architecture

ZF-base editors are well-suited to knocking out multiple genes at once due to the reduced probability of chromosomal
translocation events between simultaneous DNA double-strand breaks. Notably, the compact construct architecture of our ZF-
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base editors makes it possible to package all three components in a single AAV vector, suggesting potential therapeutic
application in vivo.

In February 2024, a research paper summarizing the key characteristics of the ZF-base editors was published in Nature
Communications.

Targeted Integrases

In addition to the ZF platform, Sangamo has a technology development program investigating integrases as a platform
for targeted integration of therapeutic transgenes into the somatic human genome. The goal of this program is to develop a tool
that allows for highly efficient gene integration without cutting the human genome or depending on any native cellular DNA
repair machinery, which is often unreliable. A natural molecular platform which potentially meets these requirements are large
serine recombinases, or LSRs.

LSRs have the potential to correct many genetic diseases due to their ability to efficiently integrate therapeutic DNA
into specific genomic sites, with potential near-term applications for the safer manufacture of cell therapies, and potential
treatment of a wide range of genetic disorders. Sangamo’s approach strategically takes advantage of its deep experience in the
structural biology of protein-guided DNA recognition, which has been honed with over 20 years of ZF platform development.
Sangamo is applying these principles with the goal of creating protein-guided integrases by directly reprogramming the DNA
recognition domains of the natural LSR to avoid adding additional complexity and size. We believe this approach offers
reduced therapeutic cargo size and manufacturing complexity over RNA-guided systems like Clustered Regularly Interspaced
Short Palindromic Repeats, or CRISPR/Cas, and may potentially be useful beyond therapeutic applications in basic research
and agricultural applications.

THERAPEUTIC PRODUCT CANDIDATES IN DEVELOPMENT
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Proprietary Programs

Core Neurology Pipeline

Chronic Neuropathic Pain

Neuropathic pain is one of the most difficult pain syndromes to manage. To address this challenge, we are developing
ZFRs targeting the SCN9A gene, which codes for the Nav1.7 protein. Our aim is to specifically target and reduce Nav1.7
expression in dorsal root ganglia to prevent nociceptive pain signals from reaching the brain. Lowering Nav1.7 is expected to
reduce pain without adversely affecting other sensory functions.

The Navl.7 pathway to potentially treat chronic neuropathic pain is one of our lead programs in our wholly-owned
neurology pipeline, with an IND submission expected in the fourth quarter of 2024.

The first data from this program was presented in a platform presentation at the ASGCT 26™ Annual Meeting in May
2023. The data showed that our engineered ZFRs potently repressed the SCN9A gene in cultured neurons. In addition, we
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found that treatment of a mouse model of neuropathic pain with AAV-ZFRs led to significant repression of SCN9A in dorsal
root ganglia and restored mechanical- and cold-induced pain responses to normal levels. ZFRs targeting SCN9A were also well
tolerated in non-human primates, at all doses tested, with no adverse findings related to treatment.

We have identified the human-specific lead candidate ZFR and have found no off-target activity. IND-enabling
toxicology studies are nearing completion.

Prion Disease

We continue to advance our other lead wholly-owned preclinical epigenetic regulation program in prion disease, a fatal
and incurable neurodegenerative disease caused by the misfolding of the prion protein encoded by the gene PRNP.

Misfolded prion protein may potentially cause other normally folded copies of prion to misfold. This may lead to a
large pool of aggregated proteins that can act like a chain reaction leading to the misfolding, aggregation and spreading of
further misfolded prion.
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Figure 34: Misfolded prion protein aggregation chain reaction

This process is acutely toxic to neurons, and our aim is to remove a portion of prion protein from neurons to protect
them from the toxicity of the misfolded prion protein. We think that this may prevent the spread and propagation of misfolded
prion, and may therefore slow or halt neurodegeneration and disease progression.

To address prion disease, we are developing ZFRs that target the PRNP gene and have a repressor domain as their
functional domain.
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Figure 35: Our approach in prion disease using ZFRs

We presented preclinical data from this program at the Prion 2023 Conference in October 2023. We showed that our
ZFRs significantly reduced expression of the prion protein in the brain, extended lifespan and limited formation of toxic prion
aggregates in mice. This data also demonstrated that a prion-targeted ZFR, delivered via an intravenous administration of the
STAC-BBB novel capsid, resulted in a dose-dependent repression of prion genes in NHPs. Overall, we believe that these
preclinical data support the further development of AAV-delivered ZFRs for the potential treatment of prion disease, including
acquired, inherited and sporadic forms. We expect a CTA submission for the prion program in the fourth quarter of 2025,
subject to our ability to secure additional funding.

AAV Capsids with Enhanced Delivery Capabilities

We continue to advance development of novel engineered AAV capsids enhanced for delivery to neurological targets
and have identified a proprietary AAV capsid variant that demonstrated an ability to cross the BBB in NHPs and mediated
robust transduction, transgene expression, and targeted, potent epigenetic repression throughout the brain and spinal cord of
NHPs after IV administration. STAC-BBB also demonstrated industry-leading brain tropism and enrichment in NHPs, resulting
in 700-fold higher transgene expression than the benchmark capsid AAV9 and is outperforming other publicly known neuro-
tropic capsids tested in our preclinical study.

In March 2024, we announced data demonstrating robust penetration of the BBB and widespread transgene expression
throughout the brain of NHPs, including in key regions integral to neurological disease pathology such as Alzheimer’s disease,
Parkinson’s disease, ALS, Huntington’s disease and other neurodegenerative, neurodevelopmental, neuromuscular, and
neuropsychiatric diseases with a defined neurogenetic etiology. STAC-BBB mediated robust expression of zinc finger cargo in
neurons, the key cell type to target for treatment of neurological diseases. Moreover, results were highly consistent across all
animal subjects. The capsid-enabled delivery of zinc finger payloads resulted in the repression of prion and tau genes across key
brain regions, offering potential for modification of disease progression in prion disease and various tauopathies. Visualization
of gene expression in individual brain cells by RNAscope also revealed highly potent repression of tau in neurons expressing
the zinc finger cargo, across multiple brain regions. STAC-BBB biodistribution was enriched in the CNS and de-targeted from
the liver, dorsal root ganglia, or DRG, and other peripheral organs. We believe this biodistribution profile is optimal for
treatment of neurological diseases with AAV-based treatments.

STAC-BBB was generally well tolerated in NHPs, with no notable treatment related pathological findings in brain,
spinal cord and peripheral tissues. We believe STAC-BBB is manufacturable at commercial scale using standard cell culture
and purification processes, is soluble using known excipients, and can be characterized using available analytics.

We believe STAC-BBB could potentially unlock multiple neurology epigenetic regulation programs that were paused
pending the identification of suitable capsid, including programs previously in development under our former collaboration
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agreements with Biogen and Novartis. We may potentially resume development of these programs internally or with new
potential collaborators.

Other Product Candidates

Isaralgagene civaparvovec - Fabry Disease

Isaralgagene civaparvovec is our gene therapy product candidate being developed for the treatment of Fabry disease, a
rare inherited metabolic disease. STAAR is an ongoing Phase 1/2 multicenter, open-label, dose-ranging clinical study designed
to assess the safety and tolerability of a single infusion of isaralgagene civaparvovec in symptomatic Fabry disease patients > 18
years of age. Patients are infused intravenously with a single dose and followed for 52 weeks. A separate long-term follow-up
study is underway to monitor the patients treated in this study for up to five years following treatment to further assess safety,
durability and efficacy. The study design provides for at least two patients to be dosed in each dose cohort, with a potential
expansion in each cohort. Patients who are on stable ERT may withdraw ERT after treatment in a controlled and monitored
fashion at the discretion of the patient and the investigator.

The dose escalation phase includes males with classic Fabry disease. The study has been subsequently expanded to
enroll both males and females, including patients with Fabry-associated cardiac or renal disease. The study’s primary endpoint
is the incidence of treatment-emergent AEs. Additional safety evaluations include routine hematology, chemistry and liver tests;
vital sign monitoring; electrocardiogram; echocardiogram; serial alpha-fetoprotein testing and MRI of liver to monitor for
potential formation of any liver mass. Secondary endpoints include change from baseline at specific time points over the one-
year study period in a-Gal A activity, Gb3 and lyso-Gb3 levels in plasma; frequency of ERT infusion; changes in renal function
and cardiac function (left ventricular mass) measured by cardiac MRI and rAAV2/6 vector clearance. Key exploratory
endpoints include change from baseline in disease severity (FOS-MSSI score), quality of life, gastrointestinal symptoms and
neuropathic pain scores; and immune response to AAV6 capsid and a-Gal A.

The goal of the study is to abrogate the need for ERT with a recombinant AAV2/6 vector encoding cDNA for human
a-Gal A, resulting in long-term expression of a-Gal A. As a liver-directed gene therapy, isaralgagene civaparvovec is designed
to be delivered by a one-time IV infusion that does not require any preconditioning regimen for patients. We believe
isaralgagene civaparvovec has the potential to deliver efficacy with preserved renal function and reduced cardiac morbidity and
neuropathy.

The FDA has granted Orphan Drug, Fast Track and regenerative medicine advanced therapy, or RMAT, designations
to isaralgagene civaparvovec, which has also received Orphan Medicinal Product designation and PRIME eligibility from the
EMA and Innovative Licensing and Access Pathway from the U.K. Medicines and Healthcare products Regulatory Agency.

For recent updates on isaralgagene civaparvovec, please see Business Updates above.

CAR-Treg Cell Therapy - TX200 - HLA-A2 Mismatched Kidney Transplant Rejection

TX200 is our autologous HLA-A2 specific CAR-Treg cell therapy product candidate that we have developed for the
prevention of immune mediated rejection following HLA-A2 mismatched renal transplantation. We are currently evaluating
TX200 in our Phase 1/2 STEADFAST clinical study.

TX200 has been developed for patients with end-stage renal disease, or ESRD, receiving a kidney transplant, where
the recipient of the kidney is HLA-A2 negative and the donor is HLA-A2 positive. A kidney transplant is considered the best
treatment option for ESRD, the last stage of chronic kidney disease, when a person’s kidneys are no longer working. HLA
mismatch is the initial and most important barrier to successful transplantation after ABO blood types incompatibility, and
approximately 21-26% of transplanted organs are HLA-A2 mismatched. In the case of an HLA-A2 positive kidney transplanted
into an HLA-A2 negative patient, the recipient’s immune system can recognize this mismatch and, without long-term
immunosuppressive medication, will attack the new kidney carrying the HLA-A2 protein, leading to graft rejection. A lifetime
of immunosuppressive therapy is associated with significant morbidity and mortality, including the development of systemic
infection, malignancy and cardiovascular disease, the leading cause of death in this patient population. Therefore, the induction
of immunological tolerance defined a stable and acceptable graft function without the need for immunosuppression remains a
key priority in this field of medicine.

TX200 is composed of autologous Treg cells engineered to express an HLA-A2 CAR, allowing them to localize to the
renal graft and activate upon recognition of the HLA-A2 antigen. We believe that TX200 has the potential to prevent kidney
rejection by binding to the HLA-A2 positive kidney and inducing immune tolerance.

Similar to other genetically engineered cell therapy approaches, patients undergo a leukapheresis procedure, from
which their Treg cells are isolated and engineered then cryopreserved. The HLA-A2 negative patient subsequently undergoes
transplantation surgery to receive a kidney from their HLA-A2 positive living donor. Following a recovery period, the
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transplant recipient receives their personalized TX200 drug candidate. As a result of this detailed process, we expect dosing of
patients to occur several months after their enrollment.

For recent updates on TX200, please see Business Updates above.

Current Partnerships and Collaborations

We have entered into strategic collaborations with larger biopharmaceutical companies for certain of our therapeutic
programs and other partnerships for several non-therapeutic applications of our technology. We will continue to pursue further
collaborations when appropriate to fund internal research and development activities and to assist in product development,
manufacturing, regulatory approval and commercialization. Decisions to collaborate or not will be based on review of our
internal resources, institutional knowledge and commercial considerations.

Pfizer — Giroctocogene Fitelparvovec — Hemophilia A

In May 2017, we entered into an exclusive, global collaboration and license agreement with Pfizer for the research,
development and commercialization of giroctocogene fitelparvovec, also known as SB-525, our gene therapy product candidate
for hemophilia A, and closely related products, which we amended in December 2019. We and Pfizer continue to develop
giroctocogene fitelparvovec, or SB-525.

Under this agreement, we were responsible for conducting the Phase 1/2 clinical study and certain manufacturing
activities for giroctocogene fitelparvovec, while Pfizer is responsible for subsequent worldwide development, manufacturing,
marketing and commercialization of giroctocogene fitelparvovec, including the Phase 3 AFFINE clinical trial. We may also
collaborate in the research and development of additional AAV-based gene therapy products for hemophilia A.

AFFINE is a global Phase 3, open-label, multicenter, single arm trial evaluating the efficacy and safety of a single
infusion of giroctocogene fitelparvovec in more than 60 adult (ages 18-64 years) male patients with moderately severe to severe
hemophilia A. The primary endpoint is impact on ABR through 12 months following treatment with giroctocogene
fitelparvovec, compared to ABR on FVIII replacement therapy collected in the Phase 3 lead-in study period.

Based on initial results from the Alta study, the FDA granted RMAT designation to giroctocogene fitelparvovec.
RMAT designation is granted to regenerative medicine therapies intended to treat, modify, reverse, or cure a serious condition,
for which preliminary clinical evidence indicates that the medicine has the potential to address an unmet medical need. The
RMAT designation includes all the benefits of the fast track and breakthrough therapy designation programs, including early
interactions with the FDA. The FDA also granted giroctocogene fitelparvovec Orphan Drug and Fast Track designation, and the
EMA granted it Orphan Medicinal Product designation.

Subject to the terms of the agreement, we granted Pfizer an exclusive, worldwide, royalty-bearing license, with the
right to grant sublicenses, to use certain technology controlled by us for the purpose of developing, manufacturing and
commercializing giroctocogene fitelparvovec and related products. Pfizer granted us a non-exclusive, worldwide, royalty free,
fully paid license, with the right to grant sublicenses, to use certain manufacturing technology developed under the agreement
and controlled by Pfizer to manufacture our products that utilize the AAV delivery system. During a specified period, neither
we nor Pfizer are permitted to clinically develop or commercialize, outside of the collaboration, certain AAV-based gene
therapy products for hemophilia A.

Unless earlier terminated, the agreement has a term that continues, on a per product and per country basis, until the
later of (i) the expiration of patent claims that cover the product in a country, (ii) the expiration of regulatory exclusivity for a
product in a country, and (iii) 15 years after the first commercial sale of a product in a country. Pfizer has the right to terminate
the agreement without cause in its entirety or on a per product or per country basis. The agreement may also be terminated by
either party based on an uncured material breach by the other party or the bankruptcy of the other party. Upon termination for
any reason, the license granted by us to Pfizer to develop, manufacture and commercialize giroctocogene fitelparvovec and
related products automatically terminate. Upon termination by us for cause or by Pfizer in any country or countries, Pfizer is
required to automatically grant us an exclusive, royalty-bearing license under certain technology controlled by Pfizer to
develop, manufacture and commercialize giroctocogene fitelparvovec in the terminated country or countries.

We received an upfront license fee of $70.0 million and were eligible to receive up to $208.5 million in payments upon
the achievement of specified clinical development, intellectual property and regulatory milestones and up to $266.5 million in
payments upon first commercial sale milestones for giroctocogene fitelparvovec and potentially other products. To date, two
milestones of $25.0 million and $30.0 million have been achieved and paid. We are eligible to earn from Pfizer up to $220.0
million in remaining milestone payments for giroctocogene fitelparvovec and up to $175.0 million for other products that may
be developed under the agreement, subject to reduction on account of payments made under certain licenses for third-party
intellectual property. In addition, Pfizer agreed to pay us royalties for each potential licensed product developed under the
agreement that are 14% - 20% of the annual worldwide net sales of such product and are subject to reduction due to patent
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expiration, entry of biosimilar products to the market and payment made under certain licenses for third-party intellectual
property.

For recent updates on giroctocogene fitelparvovec, please see Business Updates above.

Prevail Therapeutics

In July 2023, we entered into a research evaluation and option agreement with Prevail which granted Prevail rights to
evaluate certain proprietary engineered CSF-administered AAV capsids developed by us. Under the agreement, Prevail has an
option to obtain an exclusive license to use the capsids for certain neurological targets. If Prevail exercises its option for a
target, Prevail would lead and fund all further research, development, manufacturing and commercialization of Prevail products
incorporating the licensed capsids for that target.

Chroma Medicine

In July 2023, we entered into a research evaluation, option and license agreement with Chroma Medicine, or Chroma,
to develop epigenetic medicines leveraging our ZFPs for sequence-specific DNA recognition of targets outside of the CNS. If
Chroma exercises its option for a target, Chroma would lead and fund all further research, development, manufacturing, and
commercialization of Chroma products incorporating the licensed Sangamo ZFPs for that target.

KITE-037 — Cancer

In February 2018, we entered into a collaboration and license agreement with Kite Pharma, Inc., or Kite, a wholly-
owned subsidiary of Gilead Sciences, Inc., which became effective in April 2018 and was amended and restated in September
2019, for the research, development and commercialization of engineered cell therapies for cancer.

We and Kite developed cell therapies to treat cancer using our research to design ZFNs and viral vectors to disrupt and
insert select genes in T cells and natural killer cells, or NK-cells, including the insertion of genes that encoded CARs, T cell
receptors, or TCRs, and NK-cell receptors, or NKRs, directed to mutually agreed targets. Kite was responsible for all clinical
development, manufacturing, marketing and commercialization.

Subject to the terms of this agreement, we granted Kite an exclusive, royalty-bearing, worldwide, sublicensable
license, under our relevant patents and know-how, to develop, manufacture and commercialize, for the purpose of treating
cancer, specific cell therapy products that may result from the research program and that are engineered ex vivo using selected
ZFN and final vectors (i.e., AAVs, RVVs) developed under the research program, to express CARs, TCRs or NKRs directed to
candidate targets.

During the research program term and subject to certain exceptions, except pursuant to this agreement, we are
prohibited from researching, developing, manufacturing and commercializing, for the purpose of treating cancer, any cell
therapy product that, as a result of ex vivo genome editing, expresses a CAR, TCR or NKR that is directed to a target expressed
on or in a human cancer cell. After the research program term concludes and subject to certain exceptions, except pursuant to
this agreement, we are prohibited from developing, manufacturing and commercializing, for the purpose of treating cancer, any
cell therapy product that, as a result of ex vivo genome editing, expresses a CAR, TCR or NKR that is directed to a candidate
target.

We received a $150.0 million upfront payment from Kite when the agreement became effective in April 2018. In
addition, Kite reimburses our direct costs to conduct the joint research program, and Kite is responsible for all subsequent
development, manufacturing and commercialization of any licensed products.

Kite has the right to terminate this agreement, in its entirety or on a per licensed product or per candidate target basis,
for any reason after a specified notice period. Each party has the right to terminate this agreement on account of the other
party’s bankruptcy or material, uncured breach.

In May 2021, we announced that as part of its recent portfolio review, Kite made a decision not to submit an IND for
KITE-037 at that time. The KITE-037 collaboration agreement expires pursuant to its terms on April 4, 2024.

Alexion — ALS and Frontotemporal Lobar Degeneration

We and Alexion — formerly Pfizer — entered into an exclusive, global collaboration and license agreement in December
2017 to develop preclinical genome engineering product candidates that use allele-specific ZF-transcriptional repressors to treat
ALS and frontotemporal lobar degeneration, or FTLD, linked to mutations in the COORF72 gene. The most frequent genetic
cause of ALS is the expansion of hexanucleotide repeats, or G4C2 repeats, in the first intron of the C9ORF72 gene. Our
approach is to design ZFRs to repress specifically pathogenic gene expression from the disease allele, while preserving
expression of the healthy allele. In September 2020, we completed our research obligations associated with this collaboration,
which required us to identify, characterize and preclinically develop ZFRs satisfying pre-agreed criteria. Pfizer was responsible
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for subsequent research and development activities as well as subsequent development, manufacturing, marketing and
commercialization.

In May 2021, we presented preclinical data at the ASGCT Annual Meeting, showing that ZFRs were capable of
selectively repressing the expression of both disease sense and antisense isoforms over a wide dose range while preserving the
expression of normal isoform in patient-derived neural cells. No detectable off-target gene regulation was observed.

In October 2023, Pfizer notified us that it had assigned to Alexion the collaboration and license agreement between
Sangamo and Pfizer for the development and commercialization of potential gene therapy products that use ZF-transcriptional
regulators, to treat ALS and FTLD linked to mutations of the C9ORF72 gene.

Subject to the terms of the agreement, we have granted Alexion an exclusive, worldwide, royalty-bearing, license
under our relevant patents and know-how to develop, manufacture and commercialize gene therapy products that use resulting
ZF-transcriptional regulators that satisfy pre-agreed criteria. During a specified period, neither we nor Alexion will be permitted
to research, develop, manufacture or commercialize outside of the collaboration any ZFPs that specifically bind to the
CY90ORF72 gene.

Unless earlier terminated, the agreement has a term that continues, on a per licensed product and per country basis,
until the later of (i) the expiration of patent claims that cover the licensed product in a country, (ii) the expiration of regulatory
exclusivity for a licensed product in a country, and (iii) 15 years after the first commercial sale of a licensed product in a major
market country. Alexion has the right to terminate the agreement without cause in its entirety or on a per product or per country
basis. The agreement may also be terminated by either party based on an uncured material breach by the other party or the
bankruptcy of the other party. The agreement will also terminate if we are unable to identify any lead candidates for
development within a specified period of time or if Alexion elects not to advance a lead candidate beyond a certain
development milestone within a specified period of time. Upon termination for any reason, the license granted by us to Alexion
to develop, manufacture and commercialize licensed products under the agreement will automatically terminate. Upon
termination by us for cause or by Alexion without cause for any licensed product or licensed products in any country or
countries, we will have the right to negotiate with Alexion to obtain a non-exclusive, royalty-bearing license under certain
technology controlled by Alexion to develop, manufacture and commercialize the licensed product or licensed products in the
terminated country or countries.

Following termination by us for Alexion’s material breach, either party will not be permitted to research, develop,
manufacture or commercialize ZFPs that specifically bind to the C9ORF72 gene for a period of time.

We received a $12.0 million upfront payment from Pfizer and achieved a $5.0 million milestone payment in
September 2020 associated with the completion of all of our research activities for the C9ORF72 collaboration. We are eligible
to earn up to $60.0 million in development milestone payments from Alexion contingent on the achievement of specified
preclinical development, clinical development and first commercial sale milestones, and up to $90.0 million commercial
milestone payments if annual worldwide net sales of the licensed products reach specified levels. In addition, Alexion will pay
us royalties of 14% - 20% of the annual worldwide net sales of the licensed products. These royalty payments are subject to
reduction due to patent expiration, entry of biosimilar products to the market and payments made under certain licenses for
third-party intellectual property. Each party is responsible for the cost of its performance of the research program. Alexion is
operationally and financially responsible for subsequent development, manufacturing and commercialization of the licensed
products.

Takeda — Huntington’s Disease

In January 2012, we entered into a collaboration and license agreement with Shire International GmbH, a wholly-
owned subsidiary of Takeda, which we amended and restated in September 2015, to research, develop and commercialize
human therapeutics and diagnostics for monogenic diseases based on our ZF technology. We received an upfront license fee of
$13.0 million in 2012 and achieved a $1.0 million milestone in 2014. We and Takeda developed genome engineering product
candidates to treat Huntington’s Disease that use a ZFR designed to differentially down regulate the mutated disease-causing
huntingtin gene, or HTT gene, while preserving the expression of the normal version of the gene. Pursuant to the amended and
restated agreement, Takeda has an exclusive, worldwide license to ZF therapeutics for treating Huntington’s disease.

Under the amended and restated agreement, Takeda has full control over, and full responsibility for the costs of, the
Huntington’s disease program, subject to certain obligations, including the obligation to retain us to perform ZF design,
optimization and assessment services and to reimburse us for the costs of such services. Takeda does not have any milestone
payment obligations but is required to pay single digit percentage royalties to us, up to a specified maximum cap, on the
commercial sales of ZF therapeutic products for Huntington’s disease. During the term of the amended and restated agreement,
we are not permitted to research, develop or commercialize, outside of the agreement, certain products that target the HTT gene.
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Under the amended and restated agreement, we have full control over, and full responsibility for the costs of, the
hemophilia A and B programs returned to us by Takeda, subject to certain diligence obligations. We also granted Takeda a right
of first negotiation to obtain a license to such programs under certain circumstances. Should we proceed to commercialize the
specific hemophilia A and B programs returned to us by Takeda, we will be required to pay single digit percentage royalties to
Takeda, up to a specified maximum cap, on commercial sales of therapeutic products from the programs returned to us. We do
not have any obligations under the amended and restated agreement to make milestone payments to Takeda.

The amended and restated agreement may be terminated by (i) us or Takeda, in whole or in part, for the uncured
material breach of the other party, (ii) us or Takeda for the bankruptcy or other insolvency proceeding of the other party and
(iii) Takeda, in its entirety, effective upon at least 90 days’ advance written notice.

Other Partnerships

In addition to our partnerships for the development of human therapeutic applications, we have also licensed our
technology in several other areas, such as plant agriculture and research reagents, including the production of transgenic
animals and cell-line engineering. These license partners include Corteva AgriScience, formerly known as Dow AgroSciences
LLC, or DAS, Sigma-Aldrich Corporation (now MilliporeSigma in the United States and Merck KGaA outside the United
States), and Open Monoclonal Technology, Inc. (now Ligand Pharmaceuticals Inc.).

INTELLECTUAL PROPERTY

Patents, trade secrets, know-how and licensed technologies are important to our business. Our strategy includes filing,
obtaining, maintaining, licensing, and when necessary, defending our patents and patent applications to protect technologies,
inventions, and improvements to inventions that we consider important for the research, development, and commercialization of
our technologies and our product candidates. We have filed numerous patent applications with the U.S. Patent and Trademark
Office, or USPTO, and with patent offices in multiple foreign jurisdictions. Our proprietary intellectual property includes
methods relating to the design of ZFPs, Transcription Activator-Like Effector, or TALE, proteins and CRISPR/Cas editing
systems, therapeutic applications of genome editing technology, Treg cell therapy platforms, and viral vector delivery
platforms, enabling technologies related to our platform and the use of genome editing across a variety of applications. We rely
on a combination of patents, copyrights, trademarks, proprietary know-how, continuing technological innovations and trade
secret protections, as well as confidentiality agreements, materials transfer agreements, research agreements and licensing
agreements, to establish and protect our proprietary rights.

In-licensed Technology

We have exclusively licensed in relevant fields certain intellectual property directed to the design, selection, and use of
ZFPs, ZFNs and ZF-transcriptional repressors for genome editing and epigenetic regulation from numerous academic
institutions. Although no individual in-license is material to our overall protection of our ZFP and ZFN platforms, we believe
that these in-licenses, in combination with our own know-how, patent applications and patents, protect us from unauthorized
third parties who might try to copy or use our products or technologies.

In addition, with respect to our cell therapy products, our subsidiary, Sangamo France, has a license agreement with
the University of British Columbia pursuant to which it exclusively licensed in relevant fields the right to the CAR for use in
our TX200 product candidate. This license includes one patent family, which is expected to expire in September 2038, absent
any patent term adjustment, or PTA, patent term extension, or PTE, or disclaimers.

Our Intellectual Property

In addition to our in-licensed patent portfolio, we have numerous issued patents and pending patent applications
comprising approximately 170 patent families that are directed to the design, compositions and uses of ZFPs, ZFNs, ZF-
transcriptional repressors, TALE proteins and CRISPR/Cas editing systems, Treg cell therapy platforms, viral vector delivery
platforms, and other technologies related to our programs.

Given our over two-decade history with zinc finger technology, some of the earliest zinc finger patents in our portfolio
began expiring in 2015. However, we have continued to build on this patent portfolio and have been issued additional patents
and have applications pending that provide protection for our ZF technology. Additionally, patents that may be issued from our
pending applications will extend the patent exclusivity of our patent estate.

We believe that our in-licensed and our owned patents and patent applications, in combination with our know-how and
trade secrets, in the aggregate, will provide us with substantial protection of and exclusivity around the commercial
development of our gene therapy, cell therapy and genome engineering programs. In this regard, patents issued to us, applied
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for by us, or exclusively and non-exclusively licensed to us, cover our commercially relevant technologies, including the
following types of inventions, processes and products:

»  ZFP and ZFN design, engineered nucleases, and compositions (multiple patents issued with expected expiration
dates ranging from 2029 to 2036), absent any PTA, PTE or disclaimers): These patents cover inventions
including DNA target site selection, zinc finger binding domain design, nuclease domain design, linker design,
DNA nickases, ZFP libraries databases and methods of construction, as well as methods to increase zinc finger
binding specificity (see, e.g., US9982245, US10066242, US10113207);

»  ZFP Therapeutics (multiple patents issued with expected expiration dates ranging from 2028 to 2031, absent any
PTA, PTE or disclaimers): These patents cover inventions including methods relating to activation and inhibition
of endogenous genes, identification of accessible regions within chromatin, including treatment of Huntington’s
disease, HIV, cancer therapeutics, modulation of cardiac contractility and methods to regulate the glucocorticoid
receptor (see, e.g., US9943565);

*  Nuclease Therapeutics (multiple patents issued with expected expiration dates ranging from 2031 to 2036, absent
any PTA, PTE or disclaimers): These patents cover inventions including treatments for HIV, beta thalassemia and
SCD, hemophilia inherited metabolic diseases, genome editing, Parkinson’s Disease, regulation of the expression
of PD1; Immunomodulatory therapeutics; Cystic Fibrosis; CNS disease; Severe combined immunodeficiency,
Modified T cells, including HLA knock out and methods of editing stem cells (see, e.g., US9877988, US9963715,
US10072066, US10081661, US10143760); and

*  Non-Therapeutic Applications of ZFPs and Nucleases (multiple patents issued with expected expiration dates
ranging from 2028 to 2035, absent any PTA, PTE or disclaimers): These patents cover inventions including
identification of regulatory sequences, analysis of gene regulation, structure and biological function, methods of
agricultural biotechnology, methods of altering cellular differentiation state, development of cell lines for
improved protein production, methods of transgenic animal development, engineering of stem cells, methods of
genome editing (see, e.g., US9890395).

The patent positions of biopharmaceutical companies, including our patent position, are uncertain and involve complex
legal and factual questions for which important legal tenets are largely unresolved and are subject to administrative, judicial,
and regulatory interpretation and refinement. Obtaining, maintaining, and enforcing patent protection in the United States and
other countries remains uncertain and depends, in part, upon decisions of the patent offices, courts, administrative bodies and
lawmakers in these countries. It is also possible that we may develop proprietary products or technologies in the future that are
not patentable. Patent applications may not result in the issuance of patents and the coverage claimed in a patent application
may be significantly reduced before a patent is issued. It is possible that, under certain circumstances, patent applications will
be rejected and we subsequently abandon them. It is possible that we may decide that an issued patent or pending patent
application may provide us with little or no competitive advantage in view of its associated costs, in which case we may
abandon or allow to lapse such patent or patent applications. Although we have filed for patents on some aspects of our
technology, we cannot provide assurances that patents will be issued as a result of these pending applications or that any patent
that has been or may be issued will be upheld. It is possible that our current patents, or patents which we may later acquire, may
be successfully challenged, invalidated in whole or in part, or deemed unenforceable. The laws of some foreign countries may
not protect our proprietary rights to the same extent as do the laws of the United States.

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 USPTO 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 USPTO 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 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. 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. Competitors may use our technologies in jurisdictions where we have

38



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. Ultimately, patent protection
must be sought on a country-by-country basis, which is an expensive and time-consuming process with uncertain outcomes.
Accordingly, we may choose not to seek or maintain patent protection in certain countries, and we will not have the benefit of
patent protection in such countries.

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 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. Many countries have
compulsory licensing laws under which a patent owner may be compelled to grant licenses to third parties. In addition, many
countries limit the enforceability of patents against third parties, including government agencies or government contractors. In
some countries, the patent owner may have limited remedies, which could materially diminish the value of such patent. If we or
any of our licensors is forced to grant a license to third parties with respect to any patents relevant to our business, our
competitive position may be impaired, and our business, financial condition, results of operations, and prospects may be
adversely affected.

In the future, third parties may assert patent, copyright, trademark, and other intellectual property rights to
technologies that are important to our business. The outcome following any potential legal assertions of infringement, invalidity
and unenforceability is unpredictable. Any claims asserting that our products infringe or may infringe proprietary rights of third
parties, if determined adversely to us, could significantly harm our business. See “Risk Factors—Risks Relating to Our
Intellectual Property.”

COMPETITION

We and our biopharmaceutical collaborators are leaders in the research and development of gene therapies, cell
therapies and genome engineering therapies using ZF DNA-binding proteins.

We are aware of several other companies focused on other methods for editing genes and regulating gene expression
and a limited number of commercial and academic groups pursuing the development of ZF genome engineering technologies.
The fields of gene therapy, cell therapy and genome engineering are highly competitive, and we expect competition to persist
and intensify in the future from a number of different sources, including other biopharmaceutical companies; academic and
research institutions; and government agencies that will seek to develop ZFs as well as technologies that will compete with our
ZF technology platform, such as TALE proteins and the CRISPR-Cas editing system.

Accordingly, our competitors may succeed in obtaining patent protection, receiving FDA approval or commercializing
competitive products before we do. If we commence commercial product sales, we may be competing against companies with
greater marketing, sales, distribution and manufacturing capabilities, areas in which we have limited or no experience. In
addition, any product candidate that we successfully develop may compete with existing products that have long histories of
safe and effective use.

Although we are in the clinical development phase of operations and have no current therapeutic product sales, we
believe the following companies, products and/or technologies may potentially be competitive with our technology or our
product candidates under development:

»  Protein pharmaceuticals under development at pharmaceutical and biotechnology companies such as F. Hoffman-
LaRoche Ltd., Protalix Biotherapeutics, Inc., Sanofi S.A. and numerous other biopharmaceutical firms.

*  Gene therapy companies developing gene-based products in clinical trials such as BioMarin Pharmaceutical, Inc.,
F. Hoffman-LaRoche Ltd. through their wholly-owned subsidiary Spark Therapeutics, Freeline Therapeutics
Holdings plc and 4D Molecular Therapeutics, Inc. and numerous other gene therapy companies.

*  Cell therapy companies developing cell-based products, including Abata Therapeutics, Inc., Allogene
Therapeutics, Inc., AZTherapies, Inc., Beam Therapeutics, Inc., Bluebird bio, Inc., Cellectis S.A., Cellenkos, Inc.,
Cova Therapeutics, Inc., CRISPR Therapeutics AG, Editas Medicines, Inc., GentiBio, Inc., Kyverna, Inc.,
Precision BioSciences, Inc., Sonoma Biotherapeutics, Inc., Teralmmune, Inc., Quell Therapeutics, Inc., Vertex
Pharmaceuticals and numerous other cell therapy companies.
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*  Nuclease and base editing technologies under development for therapeutic applications of genome modification
including companies such as Caribou Biosciences, Inc., CRISPR Therapeutics AG, Editas Medicine, Inc., Intellia
Therapeutics, Inc. and Beam Therapeutics developing the CRISPR/Cas editing system, Cellectis S.A. developing
TALE nucleases and meganucleases, bluebird bio, Inc. developing Homing Endonucleases and MegaTALs and
Precision BioSciences, Inc. developing meganucleases and numerous other gene editing companies.

»  Antisense therapeutics and RNA interference technology, including RNAi and microRNA, which are technologies
that may compete with ours in the development of novel therapeutic products acting through the regulation of
gene expression. These technologies are being developed by several companies including Alnylam
Pharmaceuticals, Inc., Ionis Pharmaceuticals, Inc., Moderna, Inc., Regulus Therapeutics Inc., Voyager
Therapeutics, Inc., Wave Life Sciences, Inc. and numerous other companies.

*  Small molecules in development by pharmaceutical companies such as Biogen, Inc., Pfizer, Inc., Vertex
Pharmaceuticals, Inc. and numerous other companies.

* AAV capsid technologies developed by companies such as 4D Molecular Therapeutics, Affinia Therapeutics Inc.,
Capsida Biotherapeutics, Dyno Therapeutics, Inc., StrideBio, Inc., Voyager Therapeutics, Inc. and numerous other
companies.

We expect to face intense competition from other companies for collaborative arrangements with biopharmaceutical
companies, for establishing relationships with academic and research institutions, for licenses to proprietary technology and for
subjects in our clinical trials of treatments for rare diseases. These competitors, either alone or with their collaborative partners,
may succeed in developing technologies or products that are more effective or less costly than ours.

Our ability to compete successfully will depend, in part, on our ability to:

» develop safe, efficacious and commercially attractive proprietary products;

*  obtain access to gene transfer technology on commercially reasonable terms;
*  obtain required regulatory approvals;

*  obtain reimbursement for our products in approved indications;

»  attract and retain qualified scientific and product development personnel;

» enter into collaborative and strategic partnerships with others, including our competitors, to develop our
technology and product candidates;

»  obtain and enforce patents, licenses or other proprietary protection for our products and technologies;
» formulate, manufacture, market and sell any product that we develop;

* develop and maintain products that reach the market first and are technologically superior to or are of lower cost
than other products in the market; and

*  recruit patients into our clinical trials in a timely fashion.

MANUFACTURING

Following restructuring of our operations, we expect to be substantially reliant on external partners to manufacture
preclinical and clinical supply for our neurology portfolio. We are retaining our in-house analytical and process development
capabilities.

We rely on contract manufacturing organizations, or CMOs, to produce our preclinical and clinical AAV product
candidates in accordance with FDA and EMA regulations, leveraging current Good Manufacturing Practices, or cGMPs. We
employ a technical operations staff in the areas of process development, analytical development, quality control, quality
assurance, supply chain, project management, and external manufacturing to facilitate appropriate transfer to and oversight of
our CMOs, support our regulatory filings, and supply our clinical trials.

We currently leverage a distinct manufacturing platform for AAV vector production for our genome engineering and
gene therapy product candidates. We use both a commercial scale baculovirus manufacturing platform and a clinical scale
HEK293 mammalian platform to manufacture our various AAV vectors for genome editing and gene therapy, with each AAV
vector packaging a different transgene specific to the target indication or ZFN.
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GOVERNMENT REGULATION

We operate within the heavily regulated biopharmaceutical industry and much of our operations, including nonclinical
and clinical trials, development, manufacturing, commercialization, marketing and reimbursement are subject to regulatory
approvals. Relevant regulatory authorities include, but are not limited to, the FDA, the EMA, the European Commission,
national competent authorities of the European Union, or EU, Member States and the U.K. Medicines and Healthcare Products
Regulatory Agency.

Product Regulation

In the United States, the FDA regulates biologic products including gene therapy and human cellular therapy products
under the Federal Food, Drug, and Cosmetic Act, or the FDCA, the Public Health Service Act, or the PHSA, and regulations
and guidance implementing these laws. The FDCA, PHSA and their corresponding regulations govern, among other things, the
testing, manufacturing, safety, efficacy, labeling, packaging, storage, record keeping, distribution, reporting, advertising and
other promotional practices involving biologic products. Applications to the FDA are required before conducting human
clinical testing of biologic products. FDA approval also must be obtained before marketing of biologic products. In the EU,
approval from the competent authorities of EU Member States must be obtained before commencing clinical trials. In addition,
medicinal products can only be marketed if a marketing authorization, or MA, from the competent regulatory agencies has been
obtained.

The process of obtaining regulatory approvals and the subsequent compliance with appropriate federal, state, local and
foreign statutes, regulations and applicable guidance require the expenditure of substantial time and financial resources and we
may not be able to obtain the required regulatory approvals.

U.S. Biologic Products Development Process

Our product candidates must be approved by the FDA before they may be legally marketed in the United States. The
process required by the FDA before a biologic product candidate may be marketed in the United States generally involves the
following:

» completion of preclinical laboratory tests and in vivo studies in accordance with the FDA’s current Good
Laboratory Practice, or GLP, regulations and applicable requirements for the humane use of laboratory animals or
other applicable regulations;

*  submission to the FDA of an IND application, which allows human clinical trials to begin unless FDA objects
within 30 days;

» approval by an independent institutional review board, or IRB, reviewing each clinical site before each clinical
trial may be initiated;

»  performance of adequate and well-controlled human clinical trials according to the FDA’s Good Clinical Practice,
or GCP, regulations, and any additional requirements for the protection of human research subjects and their
health information, to establish the safety and efficacy of the proposed biologic product candidate for its intended
use;

*  preparation and submission to the FDA of a BLA for marketing approval that includes substantial evidence of
safety and efficacy from results of nonclinical testing and clinical trials and payment of user fees, if applicable;

» review of the product by an FDA advisory committee, if applicable;

»  satisfactory completion of an FDA inspection of the manufacturing facility or facilities where the biologic product
candidate is produced to assess compliance with cGMP requirements and to assure that the facilities, methods and
controls are adequate to preserve the biologic product candidate’s identity, safety, strength, quality, potency and
purity;

» potential FDA inspection of the nonclinical and clinical trial sites that generated the data in support of the BLA;
and

»  FDA review and approval, or licensure, of the BLA.

Before testing any biologic product candidate in humans, including a gene therapy product candidate, the product
candidate must undergo preclinical testing. Preclinical tests, also referred to as nonclinical studies, include laboratory
evaluations of product chemistry, toxicity and formulation, as well as in vivo studies to assess the potential safety and activity of
the product candidate and to establish a rationale for therapeutic use. The conduct of the preclinical tests must comply with
federal regulations and requirements including GLPs.
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Concurrent with clinical trials, companies usually must complete additional preclinical testing, that may include
animal tests of reproductive adverse events and carcinogenicity, and must also develop additional information about the
chemistry and physical characteristics of the drug and finalize a process for manufacturing the drug in commercial quantities in
accordance with cGMP requirements. The manufacturing process must be capable of consistently producing quality batches of
the drug candidate and, among other things, the manufacturer must develop methods for testing the identity, strength, quality
and purity of the final drug product. Additionally, appropriate packaging must be selected and tested, and stability studies must
be conducted to demonstrate that the drug candidate does not undergo unacceptable deterioration over its shelf life.

Human gene transfer protocols are subject to the FDA’s oversight and other clinical trial regulations, and oversight at
the local level as set forth in National Institutes of Health, or NIH, Guidelines. Specifically, under the NIH Guidelines,
supervision of human gene transfer trials includes evaluation and assessment by an institutional biosafety committee, or IBC, a
local institutional committee that reviews and oversees research utilizing recombinant or synthetic nucleic acid molecules at
that institution. The IBC assesses the safety of the research and identifies any potential risk to public health or the environment,
and such review may result in some delay before initiation of a clinical trial. Compliance with the NIH Guidelines is mandatory
for investigators at institutions receiving NIH funds for research involving recombinant DNA. However, many companies and
other institutions, not otherwise subject to the NIH Guidelines, voluntarily follow them.

The clinical trial sponsor must submit the results of the preclinical tests, together with manufacturing information,
analytical data, any available clinical data or literature and a proposed clinical protocol, to the FDA as part of the IND. Some
preclinical testing may continue even after the IND is submitted. The IND automatically becomes effective 30 days after receipt
by the FDA, unless the FDA places the clinical trial on a clinical hold. In such a case, the IND sponsor and the FDA must
resolve any outstanding concerns before the clinical trial can begin. The FDA also may impose clinical holds on a biologic
product candidate at any time before or during clinical trials due to safety concerns or non-compliance. If the FDA imposes a
clinical hold, trials may not recommence without FDA authorization and then only under terms authorized by the FDA.
Accordingly, we cannot be sure that submission of an IND will result in the FDA allowing clinical studies to begin, or that,
once begun, issues will not arise that suspend or terminate such studies.

EU Drug Development Process

Similar to the United States, the various phases of preclinical and clinical research in the EU are subject to significant
regulatory controls. Certain preclinical (also termed “non-clinical”) data is required in order to enable clinical trials and later be
used in dossier for a MAA. All studies should be conducted in accordance with GLP and all applicable EMA, European
Commission and European Pharmacopoeia guidelines related to preclinical studies, including guidance on quality, non-clinical
and clinical aspects of medicinal products containing genetically modified cells.

The requisite amount of preclinical data enables the design of a clinical trial, from Phase 1 (first-in-human clinical
trials) through to Phases 2 and 3, which are quality, safety and efficacy studies. Similar restrictions and requirements apply as in
the United States regarding preclinical data to support trials using viral vectors. The preclinical tests should establish parameters
such as toxicity, pharmacodynamics and pharmacokinetic properties, as well as the quality of the gene therapy medicinal
products. Due to the particular nature of gene therapy medicinal products, it is recognized that it may not always be possible for
the non-clinical safety studies to be in conformity with the principles of GLP and a proper justification should be submitted
where a pivotal non-clinical safety study has not been conducted under GLP rules.

Clinical studies are crucial to obtaining the required data and the requirements governing the conduct of clinical trials
are further analyzed below.

All medicinal products and advanced therapy medicinal products, or ATMPs, must be manufactured in accordance
with the guidelines on GMP and in a GMP licensed facility, which can be subject to GMP inspections.

Human Clinical Trials

Clinical trials involve the administration of the biologic product candidate to patients under the supervision of
qualified investigators which generally are physicians not employed by, or under, the control of the trial sponsor. Clinical trials
are conducted under written study protocols detailing, among other things, the objectives of the clinical trial, dosing procedures,
subject selection and exclusion criteria and the parameters to be used to monitor subject safety, including stopping rules that
assure a clinical trial will be stopped if certain adverse events should occur. Each protocol and any amendments to the protocol
must be submitted to the FDA as part of the IND. Clinical trials must be conducted and monitored in accordance with the
FDA’s regulations comprising the GCP requirements, including the requirement that all research subjects provide informed
consent.

Further, each clinical trial must be reviewed and approved by an IRB at or servicing each institution at which the
clinical trial will be conducted. An IRB is charged with protecting the welfare and rights of trial participants and considers
items such as whether the risks to individuals participating in the clinical trials are minimized and are reasonable in relation to
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anticipated benefits. The IRB also approves the form and content of the informed consent that must be signed by each clinical
trial subject, or their legal representative, reviews and approves the study protocol, and must monitor the clinical trial until
completed.

Human clinical trials typically are conducted in three sequential phases that may overlap or be combined:

*  Phase 1. The biologic product candidate initially is introduced into a small number of human subjects and tested
for safety, dosage tolerance, absorption, metabolism, distribution, excretion and, if possible, to gain an early
understanding of its effectiveness. Phase 1 clinical trials of gene and cell therapies are typically conducted in
patients rather than healthy volunteers.

*  Phase 2. The biologic product candidate is evaluated in a limited patient population to identify possible adverse
effects and safety risks, to preliminarily evaluate the efficacy of the product candidate for specific targeted
diseases and to determine dosage tolerance, optimal dosage and dosing schedule.

*  Phase 3. Phase 3 clinical trials are commonly referred to as “pivotal” studies, which typically denotes a study
which presents the data that the FDA or other relevant regulatory agency will use to determine whether or not to
approve a biologic product. In Phase 3 studies, the biologic product candidate is administered to an expanded
patient population, generally at multiple geographically dispersed clinical trial sites in adequate and well-
controlled clinical trials to generate sufficient data to statistically confirm the efficacy and safety of the product for
approval. These clinical trials are intended to establish the overall risk/benefit ratio of the product candidate and
provide an adequate basis for product labeling.

Post-approval clinical trials, sometimes referred to as Phase 4 clinical trials, may be conducted after initial approval.
These clinical trials are used to gain additional experience from the treatment of patients in the intended therapeutic indication,
particularly for long-term safety follow-up. Sometimes approval for a product is conditional upon the completion of post-
marketing clinical studies.

During all phases of clinical development, regulatory agencies (such as the FDA, the EMA, national competent
authorities of EU Member States and other comparable regulatory agencies) require extensive monitoring and auditing of all
clinical activities, clinical data and clinical trial investigators. Annual progress reports detailing the results of the clinical trials
must be submitted to the FDA.

Written IND safety reports must be promptly submitted to the FDA and the investigators for: serious and unexpected
adverse events; any findings from other trials, in vivo laboratory tests or in vitro testing that suggest a significant risk for human
subjects; or any clinically important increase in the rate of a serious suspected adverse reaction over that listed in the protocol or
investigator brochure. The sponsor must submit an IND safety report within 15 calendar days after the sponsor determines that
the information qualifies for reporting. The sponsor also must notify the FDA of any unexpected fatal or life-threatening
suspected adverse reaction within seven calendar days after the sponsor’s initial receipt of the information.

The FDA and comparable foreign regulatory authorities or the sponsor or its data safety monitoring board may
suspend a clinical trial at any time on various grounds, including a finding that the research subjects or patients are being
exposed to an unacceptable safety risk. Similarly, an IRB and comparable foreign regulatory authorities can suspend or
terminate approval of a clinical trial at its institution if the clinical trial is not being conducted in accordance with the IRB’s or
comparable foreign regulatory authority’s requirements or if the biologic product candidate has been associated with
unexpected serious harm to patients.

The FDA and comparable regulatory authorities in the EU usually recommends that sponsors observe subjects for
potential gene therapy-related delayed adverse events for up to a 15-year period.

In the EU, clinical trials are governed by the Clinical Trials Regulation (EU) No 536/2014, or the CTR, which entered
into application on January 31, 2022, repealing and replacing the former Clinical Trials Directive 2001/20, or CTD. The CTR is
intended to harmonize and streamline CTAs, simplify adverse-event reporting procedures, improve the supervision of clinical
trials and increase clinical trial transparency. Specifically, the CTR, which is directly applicable in all EU Member States,
introduces a streamlined application procedure through a single-entry point, the Clinical Trials Information System, or CTIS,
which is a single set of documents to be prepared and submitted for the application, as well as simplified reporting procedures
for clinical trial sponsors. A harmonized procedure for the assessment of applications for clinical trials has been introduced and
is divided into two parts. Part I assessment is led by the competent authorities of a reference Member State selected by the trial
sponsor and relates to clinical trial aspects that are considered to be scientifically harmonized across EU Member States. This
assessment is then submitted to the competent authorities of all the concerned Member States in which the trial is to be
conducted for their review. Part II is assessed separately by the competent authorities and ethics committees in each concerned
EU Member State. Individual EU Member States retain the power to authorize the conduct of clinical trials in their territory.
The extent to which ongoing clinical trials will be governed by the CTR will depend on the duration of the individual clinical
trial. For clinical trials in relation to which application for approval was made on the basis of the CTD before January 31, 2023,
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the CTD will continue to apply on a transitional basis for three years until January 31, 2025. By that date, all ongoing trials will
become subject to the provisions of the CTR. The CTR will apply to clinical trials from an earlier date if the related clinical trial
application was made on the basis of the CTR or if the clinical trial has already transitioned to the CTR framework before
January 31, 2025.

If the medicinal product is considered to be a genetically modified organism, or GMO, then GMO approval may also
be required from the national GMO competent authorities of EU Member States. There is no harmonization between EU
Member States regarding the approach to and timelines of GMO approval, which may result in diverging requirements between
EU Member States. In addition, the submission of applications for approval of GMOs to national competent authorities of EU
Member States is not made in tandem with applications for the approval of clinical trials that must be submitted via CTIS. As a
result, sponsors of clinical trials that include GMOs requiring separate approval cannot benefit from submission of a single
application dossier for the approval of a clinical trial and the subsequent synchronized response from EU Member States. This
may impact study initiation in a given country.

The conduct of clinical trials should follow the approved clinical trial protocol, informed consents requirements,
including patient informed consents, procedures and controls designed and approved for such studies, accepted standard
medical and scientific research procedures and be conducted in accordance with the relevant principles of GCP and all
applicable laws and regulations. Gene therapy medicinal products are in addition subject to the rules of GCP for ATMPs, which
outline specific additional safeguards and requirements. Record retention requirements are increased for ATMPs as there are
relevant long-term follow-up and human safety and traceability requirements.

Compliance with cGMP Requirements

Manufacturers of biologics must comply with applicable current cGMP regulations, including quality control and
quality assurance and maintenance of records and documentation. Manufacturers and others involved in the manufacture and
distribution of such products also must register their establishments with the FDA and certain state agencies, as well as foreign
authorities including the competent authorities of the EU Member States. Both domestic and foreign manufacturing
establishments must register and provide additional information to the FDA, as well as foreign authorities including the
competent authorities of the EU Member States, upon their initial participation in the manufacturing process. Any material
changes to the manufacturing equipment, process or location of the approved manufacturing site must be reported to the
relevant agency/authority. Establishments may be subject to periodic, unannounced inspections by government authorities
(including regulatory agencies) to ensure compliance with cGMP requirements and other laws. Discovery of problems may
result in a government entity placing restrictions on a product, manufacturer or holder of an approved BLA or authorization for
clinical trial, and may extend to requiring withdrawal of the product from the market, issue warning or similar letters or seeking
civil, criminal or administrative sanctions against the company. The FDA and foreign authorities including the competent
authorities of the EU Member States will not approve a BLA unless they determine that the manufacturing processes and
facilities are in compliance with cGMP requirements and adequate to assure consistent production of the product within
required specification.

Concurrent with clinical trials, companies develop additional information about the physical and biological
characteristics of the product candidate as well as finalize a process for manufacturing the product candidate in commercial
quantities in accordance with cGMP requirements. To help reduce the risk of the introduction of adventitious agents or of
causing other adverse events with the use of biologic products, the PHSA emphasizes the importance of manufacturing control
for products whose attributes cannot be precisely defined. The manufacturing process must be capable of consistently
producing quality batches of the product candidate and, among other requirements, the sponsor must develop methods for
testing the identity, strength, quality, potency and purity of the final biologic product. Additionally, appropriate packaging must
be selected and tested, and stability studies must be conducted to demonstrate that the biologic product candidate does not
undergo unacceptable deterioration over its shelf life.

For a product candidate that is also a human cellular or tissue product, the FDA also requires compliance with current
Good Tissue Practices, or cGTPs. These are FDA and EU regulations that govern the methods used in, and the facilities and
controls used for, the manufacture of human cells, tissues and cellular and tissue-based products, or HCT/Ps, which are human
cells or tissue intended for implantation, transplant, infusion, or transfer into a human recipient. The primary intent of the GTP
requirements is to ensure that cell and tissue-based products are manufactured in a manner designed to prevent the introduction,
transmission and spread of communicable disease. FDA and EU regulations also require tissue establishments to register and
list their HCT/Ps with the FDA or the competent authorities of the EU Member States and, when applicable, to evaluate donors
through screening and testing.
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U.S. Review and Approval Processes

The results of the preclinical tests and clinical trials, together with detailed information relating to the product’s CMC,
and proposed labeling, among other things, are submitted to the FDA as part of a BLA requesting approval to market the
product for one or more indications.

Under the Prescription Drug User Fee Act, or PDUFA, as amended, each BLA must be accompanied by a significant
user fee. The FDA adjusts the PDUFA user fees on an annual basis. The PDUFA also imposes an annual program fee for
approved biologics. Fee waivers or reductions are available in certain circumstances, including a waiver of the application fee
for the first application filed by a small business or for a product indication for orphan diseases.

The FDA reviews a BLA within 60 days of submission to determine if it is substantially complete before the agency
accepts it for filing. The FDA may refuse to file any BLA that it deems incomplete or not properly reviewable at the time of
submission and may request additional information. In that event, the BLA must be resubmitted with the additional information.
The resubmitted application also is subject to review before the FDA accepts it for filing. Once the submission is accepted for
filing, the FDA begins an in-depth, substantive review of the BLA.

The FDA reviews the BLA to determine, among other things, whether the proposed product candidate is safe and
effective, for its intended use and whether the product candidate is being manufactured in accordance with cGMP to assure and
preserve the product candidate’s identity, safety, strength, quality, potency and purity. The FDA may refer applications for
novel biologic products or biologic products that present difficult questions of safety or efficacy to an advisory committee,
typically a panel that includes clinicians and other experts, for review, evaluation and a recommendation as to whether the
application should be approved and under what conditions. The FDA is not bound by the recommendations of an advisory
committee, but it considers such recommendations carefully when making decisions. During the product approval process, the
FDA also will determine whether a risk evaluation and mitigation strategy, or REMS, is necessary to assure the safe use of the
product candidate. REMS use risk minimization strategies beyond the professional labeling to ensure that the benefits of the
product outweigh the potential risks. To determine whether a REMS is needed, the FDA will consider the size of the population
likely to use the product, seriousness of the disease, expected benefit of the product, expected duration of treatment, seriousness
of known or potential adverse events, and whether the product is a new molecular entity. A REMS could include medication
guides, physician communication plans and elements to assure safe use, such as restricted distribution methods, patient
registries and other risk minimization tools. If the FDA concludes a REMS is needed, the sponsor of the BLA must submit a
proposed REMS; the FDA will not approve the BLA without a REMS, if required.

Before approving a BLA, the FDA will inspect the facilities at which the product candidate is manufactured. The FDA
will not approve the product candidate unless it determines that the manufacturing processes and facilities are in compliance
with cGMP requirements and adequate to assure consistent production of the product candidate within required specifications.
Additionally, before approving a BLA, the FDA typically will inspect one or more clinical sites to assure that the clinical trials
were conducted in compliance with IND trial requirements and GCP requirements.

On the basis of the BLA and accompanying information, including the results of the inspection of the manufacturing
facilities, the FDA may issue an approval letter or a complete response letter. An approval letter authorizes commercial
marketing of the biologic product with specific prescribing information for specific indications. A complete response letter
generally outlines the deficiencies in the submission and may require substantial additional testing or information in order for
the FDA to reconsider the application. If and when those deficiencies have been addressed to the FDA’s satisfaction in a
resubmission of the BLA, the FDA will issue an approval letter.

If a product candidate receives regulatory approval, the approval may be significantly limited to specific diseases and
dosages or the indications for use may otherwise be limited. Further, the FDA may require that certain contraindications,
warnings or precautions be included in the product labeling. The FDA may impose restrictions and conditions on product
distribution, prescribing or dispensing in the form of a REMS, or otherwise limit the scope of any approval. In addition, the
FDA may require post-marketing clinical trials, sometimes referred to as Phase 4 clinical trials, designed to further assess a
biologic product’s safety and effectiveness, and testing and surveillance programs to monitor the safety of approved products
that have been commercialized.

The FDA has agreed to specified performance goals in the review of BLAs under the PDUFA. One such goal is to
review standard BLAs in ten months after the FDA accepts the BLA for filing, and priority BLAs in six months, whereupon a
review decision is to be made. The FDA does not always meet its PDUFA goal dates for standard and priority BLAs and its
review goals are subject to change from time to time. The review process and the PDUFA goal date may be extended by three
months if the FDA requests or the BLA sponsor otherwise provides additional information or clarification regarding
information already provided in the submission within the last three months before the PDUFA goal date.
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EU Review and Approval Process

In the EU, medicinal products can only be commercialized after a related MA has been granted. To obtain an MA for a
product in the European Economic Area, or EEA (which is comprised of the 27 Member States of the EU plus Norway, Iceland
and Liechtenstein), an applicant must submit a MAA, either under a centralized procedure administered by the EMA or one of
the procedures administered by competent authorities in the EU Member States (decentralized procedure, national procedure or
mutual recognition procedure). An MA may be granted only to an applicant established in the EU.

The centralized procedure provides for the grant of a single MA by the European Commission that is valid for all EU
Member States. Pursuant to Regulation (EC) No 726/2004, the centralized procedure is compulsory for specific products,
including for (i) medicinal products derived from biotechnological processes, (ii) products designated as orphan medicinal
products, (iii) ATMPs and (iv) products with a new active substance indicated for the treatment of HIV/AIDS, cancer,
neurodegenerative diseases, diabetes, autoimmune and other immune dysfunctions and viral diseases. For products with a new
active substance indicated for the treatment of other diseases and products that are highly innovative or for which a centralized
process is in the interest of patients, authorization through the centralized procedure is optional on related approval.

Under the centralized procedure, the EMA’s Committee for Medicinal Products for Human Use, or CHMP, conducts
the initial assessment of a product. The CHMP is also responsible for several post-authorization and maintenance activities,
such as the assessment of modifications or extensions to an existing MA. The maximum timeframe for the evaluation of an
MAA is 210 days, excluding clock stops when additional information or written or oral explanation is to be provided by the
applicant in response to questions of the CHMP. Accelerated assessment may be granted by the CHMP in exceptional cases. If
the CHMP accepts a request for accelerated assessment, the time limit of 210 days will be reduced to 150 days (excluding clock
stops). The CHMP can, however, revert to the standard time limit for the centralized procedure if it considers that it is no longer
appropriate to conduct an accelerated assessment.

Unlike the centralized authorization procedure, the decentralized MA procedure requires a separate application to, and
leads to separate approval by, the competent authorities of each EU Member State in which the product is to be marketed. This
application is identical to the application that would be submitted to the EMA for authorization through the centralized
procedure. The reference EU Member State prepares a draft assessment and drafts of the related materials within 120 days after
receipt of a valid application. The resulting assessment report is submitted to the concerned EU Member States that, within 90
days of receipt, must decide whether to approve the assessment report and related materials. If a concerned EU Member State
cannot approve the assessment report and related materials due to concerns relating to a potential serious risk to public health,
disputed elements may be referred to the Heads of Medicines Agencies’ Coordination Group for Mutual Recognition and
Decentralised Procedures — Human for review. The subsequent decision of the European Commission is binding on all EU
Member States.

The mutual recognition procedure allows companies that have a medicinal product already authorized in one EU
Member State to apply for this authorization to be recognized by the competent authorities in other EU Member States. Like the
decentralized procedure, the mutual recognition procedure is based on the acceptance by the competent authorities of the EU
Member States of the MA of a medicinal product by the competent authorities of other EU Member States. The holder of a
national MA may submit an application to the competent authority of an EU Member State requesting that this authority
recognize the MA delivered by the competent authority of another EU Member State.

An MA has, in principle, an initial validity of five years. The MA may be renewed after five years on the basis of a
reevaluation of the risk-benefit balance by the EMA or by the competent authority of the EU Member State in which the
original MA was granted. To support the application, the MA holder must provide the EMA or the competent authority with a
consolidated version of the electronic Common Technical Document providing up-to-date data concerning the quality, safety
and efficacy of the product, including all variations introduced since the MA was granted, at least nine months before the MA
ceases to be