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The Alliance for Regenerative Medicine (ARM) is the preeminent global advocate for
regenerative and advanced therapies. ARM fosters research, development, investment
and commercialization of transformational treatments and cures for patients worldwide.

By leveraging the expertise of its membership, ARM empowers multiple stakeholders to
promote legislative, regulatory and public understanding of, and support for, this
expanding field.
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ARM’s 2020 Board of Directors

Zami Aberman
Chairman and Co-CEO
Pluristem Therapeutics

Usman ‘Oz’ Azam, M.D.
President and CEO
Tmunity Therapeutics

Rita Balice-Gordon, Ph.D.
Global Head, Rare and
Neurologic Diseases
Therapeutic Area
6DQR¢

Ronald Bartek

Co-Founder and President
Friedreich’s Ataxia Research
Alliance

Amy Butler, Ph.D.,
ARM Secretary
President, Biosciences

Michael Hunt

Emile Nuwaysir, Ph.D.,

&KLHI J)LQDQFLDO 21 ¢ ARRMWVice Chairman

ReNeuron

Jerry Keybl, Ph.D.
Senior Director,

Cell & Gene Therapy
MilliporeSigma

Paul Laikind, Ph.D.
President and CEO
ViaCyte

Ann Lee, Ph.D.

SVP and Head of Cell
Therapy Development &
Operations
Bristol-Myers Squibb

Bruce Levine, Ph.D.
Barbara and Edward Netter
Professor in Cancer Gene

7TKHUPR )LVKHU 6F L H QhWwragyFand Founding

Bradley Campbell, MBA
President and COO
Amicus Therapeutics

Cindy Collins, MBA
President and CEO
Editas Medicine

Miguel Forte, M.D., Ph.D.
CEO
Bone Therapeutics

Kristen Harrington-
Smith

Director, Clinical Cell and
Vaccine Production Facility,
Department of Pathology
and Laboratory Medicine,
Abramson Cancer Center
Perelman School of

President and CEO
BlueRock Therapeutics

Matthew Patterson,
ARM Chairman
Strategic Advisor
Audentes, an Astellas
Company

Isabelle Riviere, Ph.D.
Director, Cell Therapy and
Cell Engineering Facility
Memorial Sloan Kettering
Cancer Center

Jeff Ross, Ph.D.
CEO
Miromatrix Medical

Mark Rothera, MBA
President & CEO
Orchard Therapeutics

Curran Simpson, M.S.
SVP, Product Development
and CTO

REGENXBIO

OHGLFLQH 8QLYHUVLW\ RI

Pennsylvania

John Maslowski, M.S.
President and CEO
Castle Creek
Pharmaceuticals

Claudia Mitchell, Ph.D.

93 DQG +HDG &$5 7 88enior VP, Product

Novartis Oncology

and Portfolio Strategy
Astellas Pharma

Sanjaya Singh, Ph.D.
VP and Global Head,

Devyn Smith, Ph.D.
&KLHI 6WUDWHJ\ 21, FH
Head of Operations
Sigilon Therapeutics

Joseph Tarnowski, Ph.D.
SVP, Cell and Gene Therapy
Platform

GlaxoSmithKline

Arthur Tzianabos, Ph.D.
President and CEO
Homology Medicines

Gil Van Bokkelen, Ph.D.
Chairman and CEO
Athersys

Christopher Vann
COO
Autolus Therapeutics plc

Jeffrey Walsh,

ARM Treasurer

Former Chief Financial and
6WUDWHJ\ 21¢,FHU
bluebird bio

Sue Washer
President and CEO
AGTC

-DQVVHQ %LR7KHUD S BaXov Wertheim, M.D.,

-DQVVHQ 5

Ph.D.

-DQVVHQ 3KDUPDFH X Bdwir G. Elcock Professor
&RPSDQLHV RI -RKQVBfGQurgical Research and

-RKQVRQ

Bob Smith

SVP, Global Gene Therapy
Business

3¢]HU

Associate Professor,
Division of Transplantation
I1RUWKZHVWHUQ 8QLYH

Special thanks to 2019 Board Members Flagg Flanigan (CEO and Chairman, DiscGenics), Michael May (CEO,
Centre for the Commercialization of Regenerative Medicine), Keith Thompson (CEO, Cell and Gene Therapy
Catapult), and Phil Vanek (General Manager, Cell and Gene Therapy Strategy, GE Healthcare) for their time

on the ARM board.
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the US and EU in 2019 to improve the regulatory and
reimbursement environment for regenerative medicines.
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https://46ax7g7nqmq3divu13d9zsn1-wpengine.netdna-ssl.com/wp-content/uploads/2019/10/ARM-ICMRA-Presentation-FINAL-2.pdf
https://alliancerm.org/publications-presentations
https://www.finance.senate.gov/chairmans-news/grassley-wyden-introduce-major-prescription-drug-pricing-reform-to-lower-costs-for-americans
https://alliancerm.org/indication-data/market-access-report/
https://alliancerm.org/indication-data/market-access-report/
https://alliancerm.org/sector-report/clinical-trials-in-europe/
https://www.finance.senate.gov/chairmans-news/grassley-wyden-introduce-major-prescription-drug-pricing-reform-to-lower-costs-for-americans
https://www.fda.gov/vaccines-blood-biologics/biologics-guidances/cellular-gene-therapy-guidances
https://www.fda.gov/vaccines-blood-biologics/biologics-guidances/cellular-gene-therapy-guidances
https://www.reuters.com/article/us-health-medicare-cancer/medicare-offers-to-partially-raise-payment-for-cancer-car-ts-idUSKCN1RZ2JC
https://46ax7g7nqmq3divu13d9zsn1-wpengine.netdna-ssl.com/wp-content/uploads/2019/10/ARM-ICMRA-Presentation-FINAL-2.pdf
https://alliancerm.org/publications-presentations
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“The regulatory environment for

gene and cell therapy has evolved

rapidly over the years and we are

appreciative of FDA/CBER's efforts

to clarify requirements to support

development of these products. The

ARM regulatory committee has served

as a close partner and collaborator to

the Agency in ensuring our committee

perspective is heard and represented

in FDA's policies. Overall, we have

been pleased with this partnership

and look forward to continued

collaboration with the Agency in

VXSSRUW RI DGYDQFLQJ WK e ey

gene and cell therapy” * . * ARNM members meet with Sengtoy Bjtt C’a.ﬁsid%w ¢
_ Adora Ndu. VP *. * ARNIS" 2019 Leglslaiot of ihe YdarAwardeeas, o disCus

o * . * baséd paynient.refém and the.New Techrielogy Add-omPay

SR RSSIERIEAR | biogram Gufing-ARMS ahnual Fly Tn =+ May 2016° « 82",
Policy, Research, o P SR AR T 2RO g
Engagement, & B P P S S P P PSP PSP RPN

International, " : : :
%LRODULQ &R (We are already seeing the transformative potential of gene

US Regulatory therapy treatment options for patients following the FDA
Committee, ARM approvals of Zolgensma and Luxturna, which are reshaping the
way patients live. As the pipeline of gene and cells therapies
matures and more options become available to patients,
ensuring broad access to these treatments will be critical.
ARM was an important early voice in assessing payment and
(QDQFLQJ FKDOOHQJHV WKDW FRXOG KDPSHU
cell therapies while also advocating for critical and time sensitive
solutions like payment tied to performance. Much work remains
to convince Congress and other stakeholders to reform current
reimbursement laws and policies to facilitate payment for life-
altering therapies, and ARM continues to
elevate the conversation around access with key
stakeholders including the government, private
sector and patients.”

e o o o o o o o o o o o

o o @e®e

Vo i — Francesca Cook, MPH, Senior Director,
* . Right, BreAnna kewitig (FDA) present « » = v o - B3ULFLQJ DQG ODUNHW $FFHVV
 CQrARM s grmufe) GMIC summit &=, °,°, °, Co-Chair, US Regulatory Committee, ARM




“With an increasing number of cell and gene
WKBSLHRPLQJ WRHVW@ \WEBHLW TV HVVH
that we establish appropriate reimbursement
mechanisms for cell and gene thera pies. To that
effect, ARM will continue to  prioritize the removal
EDUUMRVL.QQRYDWLYH PRGHDM RB6E/
DQG JORE®PIMALOO FRQWLQXRFDU Rilt¢ | R
adoption and expansion  of the language in the
Senate Finance Committee’s drug pricing bill that
would enable state Medicaid programs to establish
pay-for-perf ormance models for gene therapy
IRU WKHVW WEPH37TUDQVIRUPDWLYH 7Kg
9DOXHRGHO IRU 5DUH % ORR G reledded V H
in -DQXDU\ WVHHDLXQGHUVFRUWRPRXWPHQX
to educating policymak ers and other stakeholders
regarding the immense value these therapies
representto patients and to the healthcare  system
as awhole. We also look forward to continuing our
. engagement with FD A on key issues in the secto r,

EDUD2TIHLOO QHIW,* &KRIHI,BPLHQWLLF 2 including ‘sameness’ in regards

8.0 ¢ OLSSRIRXQEOWLRQ DICLPRWKHU WR - to the Orphan Drug Designation,

§DQ,, OLSSKR .v.\QGU.RPH' B QG'.L'J-L VWL.E}.GP 2 H.G ' early engagement with FDA in the

btk s Seawpae R [ IS ceronnan o
. e y eretinal el seleel
- . *presept at ARMLS DE, Policy FOIanT-* May 2018, *. . *.* . * gl 86 (8 UHIXODWRUL FRQYH
. — Robert Falb, Director, US Policy
. and Advocacy, ARM

The Gene Therapy
Revolution

omise to Patients “:
2
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- enttied “The Gene The’rapy'Re\tcluﬂon
°Pudject NLLfScUldr.DySUOphy’ 'Mby 2019
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“2019 was another very successful year for the ARM European Regulatory Affairs Committee, with a
VWURQJ IRFXV RQ (8 FOLQLFDO WULDOVY DQG WKH LQWHUQDWLRQDO FRG
In 2020, we look forward to further interacting with regulatory authorities, including at national
level, to further improve and streamline the approval process for clinical trials in Europe ahead of

: the implementation of the new clinical trial regulation. The committee will also
continue to propose recommendations and support the development of guidance
to address some of the outstanding challenges for ATMP manufacturers, especially
in areas such as product quality (CMC) and the European GMO legislation.”

2 3DWULFN *LQW\ +HDG RI 5HJXODWRU\ $IIDLUV &HOO DQG
Co-Chair, European Regulatory Affairs Committee, ARM

lliance_fm—-
egenerative

- “ARM'’s recently-published analysis of trends
edicine yP v

in ATMP clinical development in Europe has
provided great opportunities to engage with
regulators on reducing approval timelines
and streamlining processes, particularly

for multinational trials. ARM has provided
significant contributions to consultations

Clinical Trials in Europe
Recent Trends in ATMP Develop:pent

on EMA regulatory guidelines on key topics L. .

Lottt R L I in the European ATMP sector, including
......._(;Ijgl_ssgggbgloligsqrze. .—.Jlgecier]t.‘[we.ru{s............. investigational ATMPs, genetically modified PR
-|ne¢vopmen cells, the use of registries, and the EMA
o0t L ThiS sepULt: rélehstdtin®Qticher 2Qry,analyzés . *.* . °. regulatory strategy to 2025. In addition, PR
oo 0t aectnt trentstin’ new ATMP. Clidicalttials N * e * e *e* et e an analysis on the hospital exemption R
O.O.O.OEUT.OD'& ARM pl’O\/‘ldéS?eéeﬁwﬁeﬁdéﬂéné 0 "0 " implementation was carried O
-+ .. silnpreVe and aecelerate] the Pr0ESS, to approves [+ T« e - out and will be published in
'.'.'.'C.Imlc.aal'“;'al.appu'cqtfqns.tqenswe. E.UTQP .o.o.o.o.o.o. 2020’ as well as a position o.o.o.o
.0 TEMAIRS competitive it attiagting pew ATMR® . *,* .0 0. ° aper on this topic.”
PR o[} ¥ Tor= o [=1V7) o] o] 41 (=T o) PO pap pic.
— Annie Hubert, Senior
Director, European Public
SOSBBENNNE 3 PYIESRSSHNNNNE, Poliy, ARM el
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“The release of ARM's ‘Getting Ready’ report in 2019 was

an important step in identifying barriers to patient access

to ATMPs in Europe, and to identifying and implementing
appropriate solutions. Following our multi-stakeholder

event in Brussels at the end of last year, ARM is planning

on furthering our analytical, policy, and adovcacy work
promoting patient access and addressing topics including
cross-border healthcare, modernization of ATMP frameworks,

developing real-world-evidence
infrastructures, and creating country-level
recommendations to improve timely access
to ATMPs.”

— Paolo Morgese, Director, European
Market Access, ARM
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“Importantly ARM has sharpened its focus to include

the priority manufacturing issues facing the industry

through its working committees and conferences

that bring together industry leaders and regulatory

agencies to work on solutions together. This is a
primary reason GSK is a member
as it helps us keep a leadership
SRVLWLRQ LQ WKH ¢(¢HOG °
— Joe Tarnowski, Cell and Gene
Therapy Platforms, Medicinal

.t °§takehcﬂder§'qtt9pd,ARM s 3rd, arlm.a* cve Stuﬂmrt BLAMma ,°,°,°
R TE (Qlf/lsbn QfGeliptar g, Geng Theenjes, GBER,FRDA)* ,*,°,* S |

" PG QHUROQLND CENHU O 6 SHREEDOLTHG °§ £/as S S58einegsiind Technology, R&D
.t 'Dépérimeht EMAT give présenydtidhsarf thejragenties, * . * . *.* .. °. vfie K i

et paCVE S Agies T CNIC prEphcdbss i wehetatves . . o Division, GlaxoSmithKline (GSK)
. ‘médfcufe.—.Decembénzoig'.'.’.‘.'.




potential barriers in manufacturing and scale up. ARM is actively working with the FDA on these issues, and

ARM member input is helping to shape regulatory policy in this area — for example, in the six guidances for

gene therapy released by the FDA earlier this year. In 2020, ARM will continue to facilitate progress in the areas
of manufacturing and CMC requirements, workforce development, and international regulatory
convergence. We look forward to continuing our manufacturing workshop series; the release
RI $HQHD ¢UVW RI LWV NLQ GEPNVMWEHWHIERH JXL\8KHRBH QAW UWRHY WKH
development of gene therapies; and furthering our  work on A-Cell, a companion project to A-Gene
focusing on cell therapies "

— Michael Lehmicke, Director, Science & Industry Affairs, ARM
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“We are delighted to have worked with our sector peers and alongside ARM to agree to these
common principles and standards as we look to establish best practices and uphold the highest
standards whilst developing these exciting technologies. As therapeutic developers utilizing gene
editing technologies, we must ensure that our efforts, above all else, are carried out in a safe
and ethical matter”
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“ARM'’s inaugural Cell & Gene
Meeting on the Mediterranean
brought together the best
aspects of ARM'’s two previous
European annual meetings,
providing a single forum to
discuss industry-related topics
as well as interact with the European investor
community. This well-attended meeting convened
key players in the European ATMP sector and
EH\RQG KLJKOLJKWLQJ WKH FOLQLF l‘z:‘
policy outlook for the sector in Europe.”

— Michael Hunt, CFO, ReNeuron
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https://meetingonthemed.com/
https://www.meetingonthemesa.com/

CELL & GENE MEETING
ON THE MEDITERRANEAN

y P BARCELONA, SPAIN

MAY DC POLICY FORUM
19-20 & LEGISLATIVE FLY-IN
WASHINGTON, DC

ARM RECEPTION
@ BIO
SAN DIEGO, CA

CELL & GENE MEETING
ON THE MESA

CARLSBAD, CA

8th ANNUAL CELL & GENE THERAPIES
STATE OF THE INDUSTRY BRIEFING

SAN FRANCISCO, CA
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"I Regenerative Medicine s
Inherited Blood Medicine
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DG G eWLRQ: '$50. 50 R €00mHhG L\WeV .
SHFL'Q'F °U'H§IIRRRN\ILQJ DW WI(H 8 1]\)‘
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° ;gl:ey\ﬂg $gﬁmgne;f:&? Ig ng?%:fr $.V V'RFI: dynamic space cf recenerative medicine. Their quarterly
'.'reboft.WaSu’sed.ihmsdus’sidns'wfthMHR'A’ LN GDWD UHSRUWY SURYLGH ¢QDQFLQJ FRPSH

‘1w 6 D Q ‘G°8". 3.|3U OLPAJWI UL D.Q V o UeH citnical irigd pipcline information in a synthesized format
« *« “policies. ARV plans on producing adeitional « "« "« "o that is both visually appealing and easy to consume. This
..t Q o L°F D W 3 RQ D6 R X QW U'\ S HMP data, and viher dava that ARM distributes, is incredibly
valuable for someone like myself to have access to,
as I'm tasked with keeping a pulse on the cell & gene
therapy market in my organization. ARM is thorough and
WUDQVSDUHQW LQ WKHLU ¢QGLQJV ZKLFK [
apart from most other data suppliers. They also have
unique relationships with key stakeholders in the space,
which enables ARM to provide rich commentary and color
that few others have insight to.”

“ARM is the trusted source of intelligence and data in the

— Caroline Rand, Strategic Marketing Leader, Cell & Gene
Therapy, GE Healthcare
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https://alliancerm.org/publications-presentations
https://alliancerm.org/publications-presentations
https://alliancerm.org/publications-presentations
https://alliancerm.org/indication-data/oncology-regenerative-medicine/
https://alliancerm.org/indication-data/blood-disorders-regenerative-medicine/
https://alliancerm.org/indication-data/rare-disease-regenerative-medicine/
https://alliancerm.org/sector-report/leading-innovation-the-uks-atmp-landscape/
https://alliancerm.org/sector-report/leading-innovation-the-uks-atmp-landscape/
https://www.youtube.com/watch?v=ZLPjapLtWW4&t=214s
https://www.youtube.com/watch?v=ZLPjapLtWW4&t=214s

Publicly Available Resources

Visit www.alliancerm.org to access additional resources, including:

» Quarterly global sector reports and other ARM publications
$ 8SFRPLQJ QHDU WHUP FOLQLFDO WULDO PLOHVWRQHV GDWD UHDGRXWYV
f$FFHVV WR VOLGHYVY JUDSKLFV DQG ¢(JXUHV IURP $50 SUHVHQWDWLRQV

f 2XU ZHHNO\ VHFWRU QHZVOHWWHU D UREXVW URXQG XS RI EXVLQHVYVY FOLQLF
f &RPPHQWDU\ IURP H[SHUWV LQ WKH ¢HOG

For questions about these and other available resources,

at kdonaldson@alliancerm.org

ARM Foundation

for Cell & Gene Medicine

7KH $50 )RXQGDWLRQ LV DQ LQGHSHQGHQW
organization established by ARM in 2018 and dedicated to

providing the education, information, and research needed

to accelerate patient awareness of and access to these

transformative therapies.

The Foundations three main projects are:

Gene Medicine Education Program: A multi-year effort

to provide the public with accurate, jargon-free information

DERXW WKH VFLHQFH EHQH;WV DQG OLPL
gene medicine technology.

Health Economic Impact Project: The foundation is
developing, with outside experts, advanced economic
simulation models of regenerative medicines in several
major disease areas to quantify the value of curative
therapies compared to the current standard of care.

Industrialization of Cell and Gene Therapies: This
project will identify and prioritize the infrastructure, logistics,
and healthcare system requirements essential to support
widespread adoption of these transformative medicines.

please contact Kaitlyn Donaldson Dupont, Coordinator, Communications,

“Gene medicine will achieve its

vast potential only when the public,
patients, and caregivers understand
and accept it as a safe and effective
therapeutic option.”

— Stewart Parker, Board Chairperson,
ARM Foundation
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Special Thanks

We would like to extend a special thanks to ARM’s member committees, task forces, and advisory committees,

whose time and support make the work we do here at ARM possible:

Member Committees

Capital Formation Committee
Cell Therapy Interest Group
Communications and Education Committee
European Market Access & Value Committee
European Regulatory Affairs Committee
European Advanced Therapies Committee
Gene Therapy Interest Group
Government Relations Committee
Patient Engagement Committee
Science and Technology Committee
Tissue Engineering and Biomaterials Interest Group
86 ODUNHW $FFHVV DQG 9DOXH &RP
86 5SHIXODWRU\ $IIDLUV &RPPLW

Advisory Committees

Cell Therapy Advisory Committee
Gene Editing Task Force

Gene Therapy Advisory Committee
Tissue Engineering and Biomaterials Advisory Committee

For more information about ARM and how to get involved,
please contact Alyce Osborne, Director, Member Engagement
at aosborne@alliancerm.org.
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US Policy & Advocacy

Remove and mitigate barriers to federal and state adoption of payment-
o eel over-time and outcome-based agreements for ATMPs

et Work with CMS at the federal level to ensure the appropriate reimbursement
IEBRE of CAR-Ts and other innovative therapies

‘ULYH HIIHFWLYH &0& JXLGDQFH UH;QHPHQW
et Maintain an appropriate regulatory framework for somatic genome editing

TetetL *DLQ EHWWHU $703 DFFHVV FRQGLWLRQV LQ *HUPDQ\

RN Limit the growth and use of Hospital Exemption and other regulatory carve
outs that threaten patient safety

)

Lttt Streamline ATMP clinical trial requirements, particularly those related to F e’
Telett GMO requirements -

et Complete and release A-Gene and A-Cell, ARM’s collaborative manufacturing
L best practices guides for gene therapies and cell therapies, respectively

oo Lead FDA engagement on key sector issues, including CMC guidance gaps, o e

LN the use of induced pluripotent stem cells (iPSCs), and virus testing
elelete Represent the industry and patient view in the global gene editing dialogue
DN
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Q4 2019 Summary Overview

With 2019 all wrapped up, the regenerative medicine industry can celebrate many achievements from the

past year, not least of which was the approvals of three new therapies in the gene therapy sector (Zolgensma,

Collategene, and Zynteglo), impressive clinical data, big deals, and innovations in pricing and reimbursement that

DUH FROWLQXLQJ WR HQVXUH WKDW SDWLHQWY KDYH DFFHVV WR WKHVH FULWLFDO
WKH HI[FLWLQJ QHZVY DQG HYHQWYV RI WKH ¢QDO TXDUWHU RI

On the commercial and pricing front, ICER developed a new value assessment framework for one-time/curative

WKHUDSLHVY WR EH LPSOHPHQWHG LQ ,Q 4 1RYDUWLYVY UHSRUWHG WKDW =ROJHQ
market, exceeded analyst expectations, setting up the product for one of the strongest launches of a gene therapy

to date. Novartis also announced an expanded access program for Zolgensma whereby it will offer up to 100 doses

for free per year in countries where the product has not yet been approved.

SKDUPD DQG ELRWHFK FRPSDQLHYVY DOVR DQQRXQFHG PDMRU 86 DQG (8 ¢UVW WLPH |
Kite Pharma’s KTE-X19, BioMarin’s valrox, Bristol/Celgene’s lisocabtagene, Orchard’s OTL-200, and FerGene’s
QDGRIDUDJHQH (UDGHQRYHF

Fourth quarters are usually busy dealmaking periods, and Q4 2019 did not disappoint. Astellas paid $3 billion for

Audentes Therapeutics, a transaction whose discussions began at ARM'’s Meeting on the Mesa in October 2019.

5RFKH ¢QDOO\ FORVHG LWV DFTXLVLWLRQ RI 6SDUN 7KHUDSHXWLFV JDLQLQJ 86 DQ
VLIOQHG WKH ELJJHVW JHQH WKHUDS\ SDUWQHUVKLS RI WKH \HDU ZRUWK QHDUO\
OHDG 'XFKHQQH PXVFXODU G\VWURSK\ WKHUDS\ 653 $W $509V 6WDWH RI WKH ,Q
IDPEHUW KLJKOLJKWHG WKDW UHJHQHUDWLYH PHGLFLQH ¢QDQFLQJV UHDFKHG E
VLOQFH WKH RUJDQL]DWLRQ EHJDQ WUDFNLQJ WKRVH ¢(JXUHV 4 IHDWXUHG VHYHUDC
eGenesis, a $274 million public offering for CRISPR Therapeutics, and over $570 million in investments in FerGene.

Other Q4 highlights included a paper on a new form of gene editing called prime editing that could expand the
QXPEHU RI GLVHDVHY DGGUHVVHG WKH (UVW WZR SDWLHQWY ZKR UHFHLYHG &5,63
&7; IRU VLFNOH FHOO GLVHDVH DQG EHWD WKDODVVHPLD EHQH{WWHG IURP WKH I

VLGH HIITHFWV DQG VLIQL,FDQW LQYHVWPHQWY DQQRXQFHG E\ +DUYDUG 0,7 *LOHD
manufacturing capabilities.

/LNH RWKHU VHFWRUVY WKHUH ZHUH XSV DQG GRZQV OROOHG ZLWKGUHZ =DOPRJ[LV IURP
UHDVRQV $QG +H -LDQNXL D SURIHVVRU IURP &KLQD 6RXWKHUQ 8QLYHUVLW\ RI 6FLHQF
HGLWLQJ H[SHULPHQW OHDGLQJ WR WKH ELUWK Rl WKH ZRUOGTV ¢(¢UVW JHQH HGLWHG E

As the world now moves into a new decade, the treatment paradigm for several diseases is likely to shift, where
the administration of cell, gene, and tissues therapies will become more commonplace. We look forward to the
advancements that 2020 will bring.

Amanda Micklus

Senior Consultant

Informa Pharma Consulting
Pharma intelligence | informa
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SEE ERN) 6WURQJ \HDU IRU FRUSRUDWH ¢ i
$1,578M part by partnerships to develop therapies for

Sloaan] indications with large patient populations

o o o o o

$4,108M
$3,116M
$1,557M

VENTURE
CAPITAL

increased by 32%
YoY from 2018
$8762M

$1,238M

$2,438M
$4,715M
$3,995M

. o.o.0.o.c.n.o.c.o.o.c.c.n.o.c.n.o.c.o.n.o.c.n.o.c.o.o.o.c.n‘\

$11,280M
MERGERS &

ACQUISITIONS $18,944M
(UPFRONT PAYMENT)
$13,542M

Large and mid-cap pharmaceutical companies continue to ramp up activity in the
cell and gene therapy sector with acquisitions of cell and gene therapy developers

. . L . . . .
‘D3XUH‘GRHV RWeLAFOXGH $VWHOCDY FKDUPDYV® % DFTXLVLWLRQ*R? $XCHQWHY

SAWLAV 0 Wi« ¢ Lokt LORS X 8\ L 8HbEY 4 o % DE R RS &Y e. Lotk Bkl

et kb




$501TV 6WDWH RI WKH ,QGXVWU\ %ULH¢QJ

Usman “Oz” Azam, President & CEO, JURP OHIW WR ULJKW 6DPDUWK .XONDUQL &(2 &5,635 7[ 3DVFD
Tmunity Tx (moderator) %LR ODWW .DQH &(2 &R )RXQGHU 3UHFLVLRQ %LR &ODXGLD O
Product & Portfolio Strategy, Astellas

( Emerging Cell Therapies )

“What's been so impressive is the uptake of these new therapies, given all of these pressures and questions

about access. Why is that? It's the response rates you're seeing for with late-stage cancers that have

SURJUHVVHG GHVSLWH WU\LQJ DOO WKH RWKHU WKHUDSLHV 7KDWYV ZKDW
why we're all here today and why we’re so optimistic. Going into 2020, we have a new set of questions to

start to answer and unravel in terms of how we can make these products more accessible.”

— Matthew Kane, CEO & Co-Founder, Precision Biosciences

“We are privileged to be in this time when we're coming up with these new therapies. You know, one
KXQGUHG \HDUV DJR FDQFHU ZDV DOO DERXW VXUJHU\ >«@ 7KHQ ZH KDG DQ
to kill these cancers, and that took years and decades. Then we had an era where antibodies and targeted

agents really showed some hope. But now we're entering a phase of cell therapies — and | would argue that
FHOO WKHUDSLHVY DUH KHUH WR VWD\ LQ FDQFHU >«@ )RU OLTXLG WXPRUV
years, we're going to see at least a third of the market be cell therapies.”

— Samarth Kulkarni, CEO, CRISPR Therapeutics

“We are delivering product today in our clinical trials and compassionate use programs in three days,
just the shipping time from inventory to the patient. And | think that's really what we’re here for in the
DOORJHQHLF ¢HOG ~

— Pascal Touchon, CEO, Atara Biotherapeutics




\

JURP OHIW WR ULJKW 7LPRWK\ OLOOHU 3UHVLGHQW &(2 *HQH 7KHUDS\ 1HZFR PRGHUDWRU
(PLOH 1XZD\VLU 3B3UHVLGHQW &(2 %OXHS5REN 7[ 7LP /X &R )RXQGHU &(2 6HQWL %LR 6KHOL

[ Next Generation Cell & Gene Technologies )

3:H QHHG WR WU\ WR ¢(JXUH RXW KRZ WR HQDEOH JUHDWHU DFFHVV WR FHOO
>«@ KRZ GR ZH JR EH\RQG PDNLQJ VLQJOH FKDQJHYV VLQJOH PRGL¢{(FDWLRQV
WR FHUWDLQ W\SHV RI GLVHDVHV >«@ , WKLQN LWV SUHWW\ FOHDU QRZ IUR
The design cycle for modifying and making these sort of therapies is only going to accelerate over the next

decade and it's a matter of how do we then take that pattern, match that with the right indications, and

really drive those into the clinic.”

— Tim Lu, Co-founder & CEO, Senti Bio

“We're all preparing for a day when we can move away from the monogenetic diseases and make our
technologies available for patients with Parkinson’s, Alzheimer’'s — the potential is there, the science will
work, it's just a matter of how we drop the cost of goods.”

— Shelia Mikhail, CEO, AskBio

3:KDW ,MP PRVW H[FLWHG DERXW LQ WKH ¢HOG IRU HQJLQHHUHG FHOO WKHUDS
by one of our peers, Fate Therapeutics. They showed you could use a pluripotent master cell bank to make

an authentic cell, that you could make an NK cell that was of equivalent functionality to a cell that you'd

KDUYHVWHG IURP WKH ERG\ >«@ ,WfV SURIRXQG EHFDXVH , WKLQN LW KDUNHQ(
>«@ ,I \RX FDQ PDNH DQ 1. FHOO WKDW LQ YLYR LQ D KXPDQ EHLQJ ZRUNV MX
better — | think you've reached a sea change in the industry, in the paradigm for how to make a cell therapy.”

— Emile Nuwaysir, President & CEO, BlueRock Therapeutics




1,066

&OLQLFDO 7ULDOV 8 I
Worldwide at the End of 2019 IO
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'LWKLQ WKH ODVW WKUHH \HDUV WKHUH KDV EHHQ DQ H[SORVLRQ RI HDUO\ VWDJH FO L [fs
immunooncology (I0), which now makes up about 58% of Phase 1 trials. These cell therapies achieved a number of et
VLIQL,FDQW PLOHVWRQHV LQ DV ZHOO )DWH 7KHUDSHXWLFVY 3UHFLVLRQ %LRVFLH Qi
DOORJHQHLF &$5 7 WKHUDSLHV LQ KHPDWRORJLFDO PDOLJQDQFLHYV ,Q DGGLWLRQ JHQ KN
SRLVHG WR H[SDQG WR LQGLFDWLRQV RXWVLGH RI RQFRORJ\ 2 LQ &DUWHVLDQ L QLW
GLVRUGHU DQG 6DQJDPR 7KHUDSHXWLFV UHFHLYHG 8. DXWKRUL]DWLRQ WR EHJLQ D FO
immune rejection following kidney transplantation. ‘et
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Commentary: Developing Regenerative Medicines
for Indications With Large Patient Populations

“Gene therapy and stem cell-derived cell therapies represent two, distinct approaches for the development of

new approaches to treat disease and genetic disorders. As powerful as these approaches are alone, together

they offer even greater promise to treat a wide range of life-threatening diseases. By the use of gene editing

technology, a form of gene therapy, cells derived from pluripotent stem cells can be engineered to deliver

XQLTXH WKHUDSHXWLF EHQH;WV WR SDWLHQWV 7KHVH VSHFLDOL]HG FHOOV
FHOOV RU WKH\ FRXOG EH HQJLQHHUHG WR SURYLGH XQLTXH WKHUDSHXWLF
PRVW GLI¢FXOW WR WUHDW GLVHDVHYV

ViaCyte is a leader in pluripotent stem cell technology and is developing novel cell replacement therapies. The

initial focus is on the development of transformative therapies for patients with diabetes that require insulin.

Our approach has the potential to reduce or eliminate the requirement for insulin, achieving glucose control

targets with reduced risk of hypoglycemia and diabetes-related complications. ViaCyte’s product candidates

are based on directed differentiation of pluripotent stem cells into pancreatic islet progenitor cells, which are

WKHQ LPSODQWHG LQ GXUDEOH DQG UHWULHYDEOH FHOO GHOLYHU\ GHYLFHV
stem cell-derived therapies to be tested in clinical trials for type 1 diabetes.

The company’s proprietary CyT49 pluripotent stem cell line provides a virtually unlimited supply of cells
manufactured under quality-controlled conditions and hold the potential to generate any cell type present

in the body through sequential steps of specialization. In collaboration with CRISPR Therapeutics, a leader
in gene-editing technologies, ViaCyte is developing immune-evasive stem cell lines from its CyT49 cell line.
These immune-evasive stem cell lines are being used to develop cell therapy for all patients with insulin-
requiring diabetes, type 1 and type 2. However, an immune evasive pluripotent stem cell line opens up many
other potential applications.

Immune-evasive cells hold the potential to unlock the true therapeutic capability of cell therapy as it would
remove the burdens of immune suppression or other approaches for avoiding rejection by the host. With an
g - immune-evasive pluripotent stem cell line and deep expertise in stem cell differentiation and clinical
experience in cell therapy, ViaCyte is leading the creation and delivery of next generation cell therapies
that have the potential to treat or even cure diseases that affect millions of patients around the world.”

— Paul Laikind, President & CEO, ViaCyte

A key feature of the Voyager Therapeutics pipeline is that, in our lead programs for Parkinson’s disease and

Huntington’s disease, we're leveraging a targeted surgical delivery of our gene therapies to very precise

regions of the brain. We believe that this intraparenchymal approach has the important advantage of

potentially bypassing certain historical and present challenges of systemically-delivered AAV gene therapies.
‘H DOVR FRQWLQXH WR LQYHVW LQ WKH GLVFRYHU\ RI QRYHO FDSVLG
EORRG EUDLQ EDUULHU SHQHWUDQFH 7KHVH HIIRUWYV PD\ VLJQL¢(FDQ
JHQH WKHUDSLHVY WKDW GHOLYHU D ZLGH YDULHW\ RI SD\ORDGV WR
in the CNS.

— Andre Turenne, President & CEO, Voyager Therapeutics




“Over the course of the past decade,

REGENXBIO’s mission has remained clear:

to improve lives through the curative

potential of gene therapy based on our

proprietary NAV® Technology Platform.

We believe single administration gene

WKHUDS\ WUHDWPHQWY FDQ VLJ
the course of disease in many patient

populations, including large populations of

patients with ophthalmologic diseases.

We are developing our lead product
candidate, RGX-314, as a novel, one-time
treatment for patients with wet AMD and
diabetic retinopathy using our NAV AAV8
vector, to deliver a gene encoding an anti-
VEGF antibody fragment. Our Phase I/

Ila trial of RGX-314 delivered subretinally
for the treatment of wet AMD has yielded
encouraging results across 5 dose cohorts,
GHPRQVWUDWLQJ VLIQL¢FDQW O
reduction of anti-VEGF treatment burden
while maintaining or improving vision and
retinal thickness. Later this year, we plan
to initiate a pivotal RGX-314 program for
wet AMD using the same subretinal route
of administration, as well as Phase Il trials
for the treatment of wet AMD and diabetic
retinopathy via suprachoroidal delivery.

If approved, our gene therapy has the
potential to treat total or partial vision loss
for millions of patients and reduce treatment
burden for patients with these diseases. We
look forward to continued development of
gene therapy treatments for broader patient
populations across the globe.”

— Curran Simpson,
SVP of Product Development

&KLHI 7THFKQRORJ\ 21¢F
REGENXBIO

“I believe cell-based therapies are going to
become an increasingly important player
in the treatment of chronic pain conditions.
Their potential to offer pain physicians a
novel therapeutic strategy for patients that
no longer involves a prescription to opioids
or costly surgery requiring months of
rehabilitation, is immense. And as a result,
it is incumbent upon us in the industry

to continue our efforts to validate the
SRWHQWLDO EHQH¢{W RI WKHVH
clinical use.

At DiscGenics, we've developed a novel
allogeneic cell therapy, known as IDCT,
which is derived from intervertebral
disc tissue to treat diseases of the disc.
2XU ¢UVW WDUJHW LQGLFDWLRQ
back pain caused by degenerative disc
disease, which affects approximately
5% of the global population each year.
Current treatment options attempt to offer
temporary pain relief; however, none of
these options address the root cause of
the condition: the degenerated disc. With
opioid addiction at an all-time high, a non-
surgical regenerative therapy that disrupts
the way chronic low back pain is treated is
greatly needed. Preclinical animal studies
have shown that IDCT has the ability
WR UHGXFH LQADPPDWLRQ DQG
new disc tissue to restore disc height
in painful, degenerated discs. If IDCT
demonstrates similar results in humans,
which DiscGenics is currently evaluating
through regulator-allowed clinical trials in
ERWK WKH 8 6 DQG -DSD
outcome could be reduced pain
and disability.”

— Flagg Flanagan, Chairman
& CEO, DiscGenics




Commentary: Advances in Genome Editing

4 N\
*HQRPH (GLWLQJ &OLQLFDO OLOHVWRQHV

» There are 31 ongoing Phase 1 gene editing trials worldwide
* CRISPR joined ZFNs and TALENS in the clinic
« First patients treated in trials to treat beta thalassemia, sickle cell (Vertex/CRISPR)
« First patient treated in trial of CRISPR-edited TCR for sarcoma (Tmunity/PICI/Penn Medicine)
« Evidence of successful in vivo editing in Phase 1/ 2 Study (Sangamo)
«First LQ YCRIBPRpatient WUHDWHG LQ ODUFK
« Allogene, Cellectis, and Precision entered the clinic with gene-edited allogeneic CAR-Ts
\ J

33UHFLVLRQ %LR6FLHQFHV LV H[FLWHG WR EH RQH RI WKH (UVW FRPSDQLHV
clinic, with a gene-edited allogeneic CAR T trial actively treating patients and several in vivo gene therapies
LQ RXU SLSHOLQH :H H[SHFW WKH (¢HOG WR PDNH VXEVWDQWLDO DGYDQFHV
therapies that are enabled by genome editing enter the clinic, demonstrate activity in patients,
and potentially improve upon existing treatment options. We believe this clinical validation will
further demonstrate the potential of novel cell and gene therapies, including delivering one-
time, truly permanent cures for patients in need.”

— Nicholas Riddle, VP, Financial Strategy & Investor Relations, Precision BioSciences

3S,QWH D HXWIXO/Y VSHFEFWUXP DGSSURDPPWHWG LFOUTVLI&EH,G35 &DNVQY LK
~ Q& vi* ) pipelines we enter a new era of medicine where genome editing is here to sta y.

lia ,to rove the standard of care for patients  who may only hav e chronic treatment
op s available. intel'~’s lipid nanoparticle (LNP)-based CRISPR/Ca s9 delivery system could have
the ability 1d~ - genetic diseases with a single course of treatment, while its CRISPR-
e enabled en.gmnet cell therapy approach has the potential to be more precise, potent and
persistent ~~mpared to current engineered cell therapy approaches. In 2020, we expect
RXU ¢ W LQ YLYR VA\VWHPLFDOO\ GHOLYHUHG &5,635 WKHUDS\ W

— J- ~ifer s, ~ter, SVP, External Affairs and Communications, Intellia Therapeutics
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3,W LV WUXO\ DQ H[FLWLQJ WLPH LQ
therapies and genetic medicines. 2019 was a

pivotal year for CRISPR Therapeutics, as well

DV IRU WKH ¢HOG RI JHQH HGLWLQ
partners, Vertex Pharmaceuticals, reported the

¢cUVW FOLQLFDO UHVXOWYV IURP WZ
treated with CTX001, our CRISPR-Cas9 based
investigational therapy targeted towards severe
hemoglobinopathies. The preliminary data

support our belief in the potential for CRISPR-

Cas9 based therapies to have transformative
EHQH¢W IRU SDWLHQWYV VXIIHULQJ
thalassemia and sickle cell disease following a

one-time intervention. It also underscores the

rapid progression of the CRISPR technology

from the discovery stage to the clinic, at a

speed that is rarely seen in our industry. In

parallel, we have initiated clinical trials in

various oncology indications with CRISPR-

engineered allogeneic cell therapies and expect

to have preliminary data in 2020.

We believe that this is just the beginning

for engineered cell therapies and genetic
medicines. Over the next 10 years, we
expect engineered cell and gene therapies to
bring cures to several serious diseases, and
fundamentally change the business model of
the biopharma industry globally.”

— Samarth Kulkarni,
CEO, CRISPR Therapeutics

“In 2019, we were pleased with Sangamo’s
DFKLHYHPHQW RI GHPRQVWUDWLQJ WK
of in vivo genome editing and learned a great deal

DERXW GHOLYHU\ RI RXU JLQF ¢QJHU Q
which will be instrumental to designing future in

vivo programs and reagents. We published two

important papers in Nature family journals describing

new ZFN architectures enabling high-precision genome
HGLWLQJ DQG VWUDWHJILHV IRU RSWLP
=)1V ZKLOH FRPSOHWHO\ SUHVHUYLQJ
were also preliminary clinical data readouts from our

own and other ex vivo gene-edited cell therapies, and

we look forward to seeing how the data mature as

further patients are enrolled. Lastly, | was encouraged

by the industry’'s focus on bioethical use of genomic

medicine, as it is critical that patient safety and well-

being are our top priorities.

In 2020 and beyond, | expect many more gene
editing trials with different modalities to enter
the clinic, and | anticipate that delivery will be
addressed and solved. | also believe that gene
editing trials will continue to be in rare diseases,
and that over time genomic medicine will expand
to larger patient populations. Further, | hope that
discussions around bioethics in genomic medicines
will continue to occur between our industry
colleagues, the medical community, academics, and
DGYRFDWHY DV ZH FRQWLQX
ethical framework for this new frontier
in medicine.”

— Sandy Macrae, President and CEO,
Sangamo Therapeutics

37KH JHQH HGLWLQJ ¢HOG KDV LQFUHGLEOH SRWHQWLDO WR FUHDWH GXUDEOH
diseases. As therapeutic applications of CRISPR gene editing continue to mature, the insights and capabilities of
early applications will lend themselves in unlocking and enabling additional therapeutic advances. Our mission

is to translate the power and potential of CRISPR gene editing into a broad class of medicines that

can transform lives. We are excited to leverage the unique advantages of our own gene editing

platform to unlock the creation of medicines for previously untreatable disorders and help people

living with serious diseases.”

2 7LP +XQW &KLHI &RUSRUDWH $IIDLUV 21¢(FHU (GLWDV OHGLFLQH




2019 Approvals

The following regenerative medicine products received regulatory approval in 2019:

A bluebird bio received approval from the EMA for their gene therapy Zynteglo  for the treatment of
bio transfusion-dependent beta thalassemia in patients 12 years of age or older who do not have the

A A JHQRW\SH * -XQH

ave;;is‘\] $YH;LV D 1RYDUWLY FRPSDQ\ UHFHLYHG DSSURYDO IURP WEK®&ge6mp'$ |Ff

4 for the treatment of spinal muscular atrophy in patients under two years of age — May 24
Novartis’s CAR-T therapy =~ Kymriah  UHFHLYHG DSSURYDO IURP WKH -DSDQHVH 0L(
(' NOVARTIS and Welfare (MHLW) for the treatment of adult patients with relapsed/refractory (R/R) diffuse large

B-cell ymphoma (DLBCL) and for the treatment of pediatric and young adult patients with R/R
B-cell acute lymphoblastic leukemia (ALL) — March 26

AnK‘eS AnGes’s nonviral gene therapy Collategene ZDV DSSURYHG E\ WKH -DSDQHVH 0+/: |
i} ment of critical limb ischemia — February 21
]
Kite Pharma, a Gilead company, received approval from Health Canada for their CAR-T therapy
{l Ki Yescarta for the treatment of adult patients with relapsed or refractory large B-cell ymphoma —
ite
CHERD RS February 19

Spinal muscular atrophy (SMA) is a rare genetic disease caused by a mutation in the survival motor neuron

1 ( SMNL1) gene. SMA affects one in every 10,000 babies born each year and is the leading cause of genetic

LQIDQW GHDWK LQ WKH 8 6 )ULGD\ 0D\ WK PDUNHG D KLVWRULF PLOHVWRC
WKH 8 6 )'$ DSSURYHG $YH;LVYT WUDQVIRUPDWLY H (bHa@emnayisre dhi2sarvovdr O JHQV P D
xioi), for children less than two years of age with SMA. Zolgensma delivers a healthy copy of the SMN1

gene, targeting the underlying cause of SMA and halting disease progression.

AveXis has seen a positive response from the health care community, including physicians, parents of

children with SMA, payers and hospitals. In 2019, approximately 200 patients were treated commercially

with Zolgensma. AveXis has offered all payers pay-over-time options via a third party and outcomes-

based agreements up to 5 years to support the company’s belief in the long-term value of Zolgensma.

,Q -DQXDU\ WKH FRPSDQ\ UHSRUWHG D a QDO DSSURYDO UDWH IRU RQ ¢
commercial lives and >50% of public lives are currently covered. With over 1 million square feet in

ufacturing capacity, they plan to expand gene therapy manufacturing capabilities with new sites in

ado and North Carolina operational in 2020 and expected to be licensed in 2021.

n
ﬂis remains committed to advancing the science behind Zolgensma to transform SMA, as well as other
UH JHQHWLF GLVHDVHVY 7KH\ DUH DQWLFLSDWLQJ UHJXODWRU\ GHFLVLRQV L

Igensma (AVXS-101), and have plans to develop other novel treatments for rare neurological

Sea! ncluding Rett syndrome, a genetic form of amyotrophic lateral sclerosis caused by mutations

e superoxide dismutase 1 ( SOD1) gene, and Friedreich’s ataxia. For additional information, including
cribing information and boxed warning, please visit www.avexis.com or www.zolgensma.com.

“ — e Lennon
President, AveXis
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,Q -XQH WKH (XURSHDQ &RPPLVVLRQ JUDQWHG FRQGLWLRQD® PDUNH
IRU WUDQVIXVLRQ GHSHQGHQW EHWD WKDODVVHPLD 777 DQVXH ¢(UVW
WKH ¢UVW DSSURYDO IRU D SURGXFW EDVHG RQ WKH WHFKQRORJ\ RI
hematopoietic stem cells. This milestone represents the dedication and commitment of

scientists, clinical investigators, healthcare providers, patients and their families, and our

employees, who all helped to advance this treatment from concept to approval.

Like many rare genetic  diseases, the impa ct of TDT on the lives of patients and their  families
is often unappreciated beyond those living with the disease or caring for those affected.

7'7 LV D VHYHUH DQG SRWHQWLDOO\ OHWKDO GLVHDVH FDXVHG E\ PX
that result in reduced or absent hemoglobin. In order to survive, people living with TDT

depend on frequent, lifelong blood transfusions. These transfusions carry the risk of

progressive multi-organ damage due to unavoidable iron overload.

Marketed as ZYNTEGLO ® DXWRORJRXV &' FHOOV HQFRGLQJ A$ 7 4 JORELQ
(8 /HQWL*ORELQ IRU 7'7 LV D RQH WLPH JHQH WKHUDS\ WKDW DGGUH'
FDXVH RI 7'7 DQG RIIHUV SDWLHQWYV \HDUV DQG ROGHU ZK®eGR QRW
potential to become transfusion independent, which, once achieved, is expected to

be lifelong — an outcome that was previously possible only with allogeneic hematopoietic

,Q FOLQLFDO VWXGLHV QRQ VHULRXV DGYHUVH HYHQWV $( DWWULE X
G\WSQRHD DEGRPLQDO SDLQ SDLQ LQ H[WUHPLWLHV WKURPERF\WRS
DQG QRQ FDUGLDF FKHVW SDLQ 2QH VHULRXV DGYHUVH HYHQW 6%$(
FRQVLGHUHG SRVVLEO\ UHODWHG WR =<17(*/2 $GGLWLRQDO $(V REVF
FRQVLVWHQW ZLWK WKH NQRZQ VLGH HIIHFWV Rl +6& FROOHFWLRQ DC
EXVXOIDQ LQFOXGLQJ 6$(V Rl YHQR RFFOXVLYH GLVHDVH

7KLV DSSURYDO UHSUHVHQWY DQRWKHU VLIJQLILFDQW PLOHVWRQH LQ
gene therapy, which has moved beyond an investigational approach to emerge as an

expanding pillar of modern medicine with recent approvals across numerous cell and

vector platforms designed to treat a range of devastating diseases. The growing body of

data and clinical experience serve as a foundation to extend existing gene therapy

platforms

to address new diseases, and to catalyze the emergence of new technologies with the

potential to bring transformational therapies to even more patients.

bird bio is committed to continuing our pioneering work to bring new gene therapies
that dellver value to patients, caregivers, and the health care system. We are proud of our
|ons to advance the science of gene therapy, and the potential of what is possible

%AdDawdson
HI OHGLFDO 2IILFHU EOXHELUG ELR

/HQWL*ORELQ IRU 7'7 UHFHLYHG FRQGLWLRQDO DSSURYDO LQ WKH (8 LW LV QRW DSSURYHG LQ RWU Pl

0.
O9
o®




Anticipated Near-Term Approvals

6HYHUDO UHJHQHUDWLYH PHGLFLQH GHYHORSHUVY KDYH UHFHQWO\ ¢(OH
of their product candidates, with the potential for approval in 2020:

UNITED STATES EUROPEAN UNION

BioMarin: ValRox
Gene therapy, hemophilia A

AveXis / Novartis: Zolgensma
Gene therapy, spinal muscular atrophy

BioMarin: ValRox

bluebird bio: Zynteglo .
Gene therapy, hemophilia A

Gene therapy, beta thalassemia

_ _ _ Kite / Gilead: KTE-X19
Bristol-Myers Squibb: liso-cel

CAR-T therapy, r/r large B cell lymphoma

CAR-T therapy, mantle cell lymphoma

Orchard Tx: OTL-200
Gene therapy, metachromatic
leukodystrophy

Enzyvant Tx: RVT-802
Tissue engineering, pediatric

congenital athymia PTC Tx: GT-AADC

*HQH WKHUDS\ $$'& GH¢FL

JAPAN

TCR Pharma / Mesoblast: TEMCELL
Cell therapy, epidermolysis bullosa

JHU*HQH QDGRIHUDJHQH (UD
Gene therapy, bladder cancer

Kite / Gilead: KTE-X19
CAR-T therapy, mantle cell lymphoma

Mesoblast: Ryoncil
Cell therapy, graft vs. host disease

‘

List w ’cy%be information

AveXis / Novartis: Zolgensma
Gene therapy, spinal muscular atrophy
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Anticipated Near-Term Filings

&RPSDQLHV WKDW KDYH DQQRXQFHG WKH\ H[SHFW WR (¢OH IRU DSSURYL

UNITED STATES UNITED STATES

continued

Atara Bio: tab-cel
Cell therapy, EBV-associated post-trans-

; . . Orchard Tx: OTL-101
plant lymphoproliferative disease

Gene therapy, ADA-SCID

Audentes
Gene therapy, X-linked myotubular
myopathy

Orchard Tx: OTL-200

Gene therapy, metachromatic
leukodystrophy

Bluebird / BMS: ide-cel

PTC Tx: GT-AADC
CAR-T therapy, multiple myeloma X

*HQH WKHUDS\ $$'& GH¢FL

Humacyte: human acellular vessel
Tissue engineering, vascular access for
hemodialysis

Poseida Tx: P-BMCA-101
CAR-T therapy, multiple myeloma

,RYDQFH /LAHXFHO
Cell therapy, solid tumors

lovance: LN-145

Cell therapy, solid tumors EUROPEAN UNION

Malinkrodt: Stratagraft GenSight Bio: GS010

Tissue engineering, severe burns

List cow &llable information.
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Expedited Approval Pathways

The following products received RMAT, PRIME, and/or SAKIGAKE designation in 2019:

RMAT*

Adaptimmune: ADP-A2M4
Cell therapy, synovial sarcoma
(December 3)

CARsgen: CT053
CAR-T therapy, r/r multiple myeloma
(October 28)

SanBio: SB623
Cell therapy, traumatic brain injury
(September 19)

Magenta Tx: MGTA-456
Cell therapy, multiple inherited
metabolic disorders
(September 4)

Mustang Bio: MB-107
Gene therapy, XSCID
(August 12)

Orchard Tx: OTL-103
Gene therapy, Wiskott-Aldrich syndrome
-X0\

Sangamo Tx: SB-525
Gene therapy, hemophilia A
-X 0\

Krystal Bio: KB-103
Gene therapy, dystrophic epidermolysis bullosa
-XQH

AlloVir: Viralym-M
Cell therapy, hemorrhagic cystitis caused by
BK virus following HSCT
-XQH

Caste Creek Pharma: FCX-007
Gene therapy, recessive dystrophic
epidermolysis bullosa
(May 29)

ExCellThera: ECT-001
Cell therapy, hematological malignancies
(April 23)

PRIME

Abeona Tx: ABO-102
Gene therapy, MPS IlIA
(December 12)

Rocket Pharma: RP-L102
Gene therapy, Fanconi anemia
(December 12)

Bristol-Myers Squibb: JCAR125
CAR-T therapy, r/r multiple myeloma
(November 14)

Bayer: BAY2599023
Gene therapy, hemophilia A
(October 17)

Miltenyi Biotec: MB-CAR2019.1
CAR-T therapy, diffuse large B cell ymphoma
(October 17)

CARsgen: CT053
CAR-T therapy, r/r multiple myeloma
(September 23)
Atara Bio: tab-cel
EBV-associated post-transplant
lymphoproliferative disease
(May 29)
Janssen: JNJ-68284528
CAR-T therapy, multiple myeloma
(April 4)
Krystal Bio: KB-103
Gene therapy, dystrophic epidermolysis bullosa
(March 28)
Freeline Tx: FLT180a
Gene therapy, hemophilia B
(February 28)

SAKIGAKE

SanBio: SB623
Cell therapy, traumatic brain injury
(April 8)

*16 products received RMAT designation in 2019; only the 11 that have announced publicly are included here.




Outlook for Regenerative Medicine in 2020

Clinical Data Readouts ) Hospital Exemption j

The regenerative medicine clinical ARM expects to participate in additional

pipeline is robust, with several ongoing dialogue with stakeholders on safety and

late-stage trials. In 2020, we expect a HI¢FDF\ IRU SRLQW RI FDUH DGPLQLVWU
QXPEHU RI KLJK SUR;{OH GDWD UHDGRXWV and gene therapies, focusing particularly on

from these late stage trials. appropriate implementation of the hospital

exemption across European member states.

Product Approvals ) @ Stem Cell Clinics j

There are several products poised The FDA is expected to engage in additional
IRU DSSURYDO LQ WKH 86 (8 DQG -DSDQ gnforcement activities against clinics

in 2020. In particular, the number of advertising unapproved stem cell therapies,
approved gene therapies on the market as the period of enforcement discretion comes
is likely to double in the next one to to end in November 2020.

two years.

Sector Financings ) Drug Pricing )

2019 was the second strongest year 7KH GUXJ SULFLQJ FRQYHUVDWLRQ LQ
IRU UHJHQHUDWLYH PHGLFLQH ¢(QDQFLQJV translate into an increased emphasis on value
on record. In 2020, the demand for for durable cell and gene therapies. Lawmakers
¢QDQFLQJYV ZLOO OLNHO\ FROQWLQXH WR E Hwill promote value-based payment (VBP)
strong. While the IPO market may be models through provisions such as Section
FRQVWUDLQHG E\ WKH 86 HOHFWLRQ F\FOH210 in the Senate Finance Committee’s drug
overall the indications are for another pricing bill, which would allow state Medicaid
UREXVW \HDU IRU ¢QDQFLQJV LQ WKH VHFWiRdlam to enter into VBP agreements for gene

therapies for rare diseases.

6FLHQWL¢F $G Ya) QFHV Positive Regulatory Environment )
7KHUH KDV EHHQ VLJQL¢;FDQW UH The FDA, EMA, and other regulatory bodies will
focused on improving cell and gene continue to engage with stakeholders to promote
therapy manufacturing and delivery in a positive regulatory environment for cell and
2019, which will continue into 2020. gene therapies. Additional PRIME and RMAT
Therapeutic developers will continue to designations are expected.

explore strategies to combat immunogenicity
and to advance allogeneic therapies.
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Informa is one of the word’s leading knowledge providers.
We create and deliver highly specialized knowledge to
individuals, business, and organizations around the world.

Informa provides authoritative research and analysis and
up-to-the-minute business news, comment, and events for all
sector of healthcare, medical, and life science communities.
Informa Business Information (IBI) is one of the world’s leading
providers of industry and drug news, analysis, and data to the
global pharmaceutical industry.
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