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About the authors

The American Society of Gene & Cell Therapy (ASGCT) is the primary professional
membership organization for scientists, physicians, patient advocates, and other
professionalsvith interest in gene and cell therapy.

Our members work in a wide range of settings including universities, hospitals,
government agencies, foundations, biotechnology and pharmaceutical
companiesASGCT advandesowledge, awareness, and education leading to the
discovery and clinical application of gene and cell therapies to alleviate human disea
to benefit patients and society.

Informa Pharma Intelligence powers a full suite of analysis produdetamonitor
Healthcaret, Sitetrovex, Trialtrovet, Pharmaprojecta, Biomedtracken, Script,
Pink Sheet and In Viva ¢ to deliver the data needed by the pharmaceutical and
biomedical industry to make decisions and create «w&afld opportunities for
growth.

With more than 400 analysts, journalists, and consultants keeping their fingers on
the pulse of the industry, no key disease, clinical trial, drug approval or R&D prOJect
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Introduction

2 St 02YS (2 GKS FTANBG ljdzZFk NISNI & NBLEZNI 2F 0KS &SIFN T
excited to share the highlights of QD22 including approval ofa new CARéll therapy to treat

multiple myeloma in the U.S. affiding for approval ofan AAV5 gene therapy to treat hemophilia B in the

EU and the UK. Additionally, an RNA therapy was approved to treat coronavirus in Australia and South

Korea.

This quarter, 25% of newly initiated gene therapy clinical trials were foromoplogy diseases, falling

from 35% in Q4 2021. In nagenetically modified cell therapy development, oncology and rare diseases
continue to be the top targeted areas. GARell therapies continue to dominate the pipeline of
genetically modified cell therapies, representing 49% of technology. Similar to Q4 2021, 98% of CAR T
cell therapies are in development for cancer indications.

Q1 2022 saw the lowest quarter total of deals signed within the last year, representing a 26% decrease
from Q1 2021. Alliance volume remained flat and financings trended down-uptéiriancing dropped

to $507.8 million, while the number of companies raising seed or Series A financing stayed at 15. Overall,
however, the gene, cell, and RNA therapy landscape continues to expand. The gene therapy pipeline has
increased 16% since Q1 2021. In the pipeline, there are 3,579 gene, cell, and RNA therapies in
development from preclinical through pregistration stages.
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Key takeaways from Q1 2022

One new genetically modified cell therapy has been approved since Q4 2021, and one new
gene therapy has filed for approval

A Carvyktia CAR cell therapy developed by Legend Biotech and Johnson & Johnson, was approv
for multiple myelomain the U.S.

A EtranaDefetranacogene&ezaparvoves an AAVS5 gene therapy developedunyQure filed for
approval in the EU and UK toemophiliaB

The gene, cell and RNA therapy landscape has continued to expand into 2022

A Inthe past year since Q1 2021, the gene therapy pipeline (preclinical 4egistration) has
increased by 16%

Oncology and rare diseases are the most targeted therapy areas for RNA, gene, and non
genetically modified cell therapy pipeline development

A For RNA therapy and nagenetically modified cell therapies the majority of the rare diseases
targeted are in the nofoncology space, while for gene therapies the majority are oncological

Startup financing remained steady in Q1 2022

A Volume and value of the 16 Series A and seed financings done by gene, cell, and RNA therapeul
companies, worth an aggregate $507.8M, was virtually flat from the previous quarter '

A Overall dealmaking total across alliance, acquisitions, and financings saw a 15% decline

A Inthe largest starup financingCellinoBiotech, a Harvard University sponit, raised $80M to
supportits largescale production of autologous and allogeneic cell therapies
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Key highlights in Q1 2022




Approved gene, cell, and
RNA therapies

Globally, for clinical use, there are:
A 19 gene therapies approved
(including genetically modified cell therapies)

A Since Q4 2021 there has been one new genetically
modified cell therapy approvaCarvykti(Legend
Biotech and Johnson & Johnson) in the U.S.

A Due to the marketing authorization faelivaldogene
autotemcel (Skysonain the EU being officially
withdrawn by the EMA, the status of this therapy has
reverted from approved to preegistration, as per the
filing in the U.S. in 2021

A 17 RNA therapies approved
A 56 nongenetically modified cell therapies approved

Source: Pharmaprojects | Informa, April 2022
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Approved therapies by category

Gene therapies B RNA therapies B Cell therapies (non-genetically modified)




Approved gene therapies as of Q1 2022 (1/2)

Product name Generic name Year firstapprovec Disease(s) Locations approved Originator company
Gendicine recombinant p53 gene 2004 Head and neck cancer China ShenzhersiBiondseneTech
Oncorine E1B/E3 deficient adenovirus 2005 ?:na::%?nd neck cancer; nasopharyngeal China Shanghai Sunway Biotech
RexinG mutant cyclinG1 gene 2006 Solid tumors Philippines EpeiusBiotechnologies

vascular endothelial growth

Neovasculgen factor gene 2011 Peripheral vascular disease; limbische Russian Federation, Ukraine Human Stem Cells Institute
Imlygic talimogendaherparepvec 2015 Melanoma US, EU, UK, Australia Amgen
Strimvelis autologous CD34+ enriched cells 2016 Adenosine deaminase deficiency EU, UK Orchard Therapeutics
. . Acute lymphocytic leukemia; diffuse lary US, EU, UK Japan, Australia, .
Kymriah tisagenlecleucd 2017 B-cell lymphoma Canada, South Korea Novartis
. [ S6SNDRa O2y3ASyAdl € US-,E?U;ldlKNA&lsftralié,CanhkﬁsA QA VAOAE.
Luxturna voretigeneneparvovec 2017 pigmentosa South Korea park)ﬁ'herapeutlcs (Roche)
: : Diffuse large Belllymphoma; non US, EU, UK, Japan, Canada, .. .
Yescarta axicabtageneiloleucel 2017 | 2R3ILAY Q& f &YLIK2YI China Kite Pharma (Gilead)
Collategene beperminogengerplasmid 2019 Critical limb ischemia Japan AnGes
US, EU, UK, Japan, Australia,
Zolgensma onasemnogene abeparvovec 2019 Spinal muscular atrophy Canada, Brazil, Israel, Taiwan,Novartis
South Korea
Zynteglo betibeglogenautotemcel 2019 Transfusiorde pendent beta thalassemia EU, UK Bluebird Bio
Tecartus brexucabtagenautoleucel 2020 :\giﬂfr:q?:” Py Sl i s US, EU, UK Kite Pharma (Gilead)
Libmeldy atidarsagenautotemcel 2020 Metachromatic Leukodystrophy EU, UK Orchard Therapeutics
Breyanzi lisocabtagenenaraleucel 2021 B'ggieorlg;ge =l etiite; v e &ty US, Japan Celgene (Bristol Myers Squil

Source: Pharmaprojects | Informa, April 2022
8/ 01 2022 Text highlighted in yellow represent new approvals during Q1 2022




Approved gene therapies as of Q1 2022 (2/2)

Product name Generic name Year firstapproved Disease(s) Locations approved Originator company
Abecma idecabtageneicleucel 2021 Multiple myeloma US, Canada, EU, W&pan bluebird bio
Delytact teserpaturev 2021 Malignant Glioma Japan Daiichi Sankyo
Relmacel relmacabtagenautoleucel 2021 Diffuse large Belllymphoma China JW Therapeutics
Carvykti ciltacabtageneautoleucel 2022 Multiple myeloma us Legend Biotech

Source: Pharmaprojects | Informa, April 2022
9/ 01 2022 Text highlighted in yellow represent new approvals during Q1 2022




Approved RNA therapies as of Q1 2022 (1/2)

Year first

. : , . -
Product name Generic name approved Disease(s) Locations approved Originator company

Kynamro mipomersersodium 2013 Homozygous familial hypercholesterolemia US Mexcig Argentina, South Kor¢ lonis Pharmaceuticals
Exondy$1 eteplirsen 2016 Dystrophy, Duchenne muscular us Sarepta Therapeutics

US, EU, UK, Canada, Japan, Brazil,
Switzerland, Australia, South Kor

Spinraza nusinersen 2016 Muscular atrophy, spinal China, Argentina, Colombia, lonis Pharmaceuticals
Taiwan, Turkey
Ampligen rintatolimod 2016 Chronic fatigue syndrome Argentina AIMImmunoTech
Tegsedi inotersen 2018 Amyloidosis, transthyretinelated hereditary EU, UK, Canada, US, Brazil lonis Pharmaceuticals
UsS, EU, UK, Japan, Canada,
Onpattro patisiran 2018 Amyloidosis, transthyretinelated hereditary Switzerland, Brazil, Taiwan, Isra¢ Alnylam
Turkey
Vyondy$H3 golodirsen 2019 Dystrophy, Duchenne muscular us Sarepta Therapeutics
Waylivra volanesorsen 2019 Hypertriglyceridemia; Lipoprotein lipase deficiency EU, UK, Brazil lonis Pharmaceuticals
UK, Babhrain, Israel, Canada, US,
Rwanda, Serbia, United Arab
Emirates, Macao, Mexico, Kuwait,
Singapore, Saudi Arabia, Chile,
Comirnaty tozinameran 2020 Infection, coronavirus, novel coronavirus prophylaxis Ul ool AU, Gl Iy BioNTech

Philippines, Australia, Hong Kong,
Peru, South Korea, New Zealand,
Japan, Brazil, Sri Lanka, Vietnam,
South Africa, Thailand, Oman,
Egypt, Malaysia

*For COVIEL9 vaccines, this includes emergency use authorization and full approvals

Source: Pharmaprojects | Informa, April 2022
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Approved RNA therapies as of Q1 2022 (2/2)

Product name

Generic name

Year first

Disease(s)

Locations approved*

Originator company

Moderna COVI£19
vaccine

Givlaari

Oxlumo

Viltepso
Leqvio
Amondys15

Nulibry

Lagevrio

COVIB19 vaccineModerna

givosiran

l[umasiran

viltolarsen
inclisiran

casimersen

fosdenopterin

molnupiravir

approved

2020

2020

2020
2020

2020

2021
2021

2021

Infection, coronavirus, novel coronavirus prophylaxis

Porphyria
Hyperoxaluria

Dystrophy, Duchenne muscular

Atherosclerosis; Heterozygous familial
hypercholesterolemia; Hypercholesterolemia;

Dystrophy, Duchenne muscular

Molybdenum cofactor deficiency

Infection, coronavirus, novel coronavirus

*For COVIEL9 vaccines, this includes emergency use authorization and full approvals
Source: Pharmaprojects | Informa, April 2022
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US, Canada, Israel, EU,
Switzerland, Singapore, Qatar,
Vietnam, UK, Philippines,
Thailand, Japan, South Korea,
Brunei, Paraguay, Taiwan,
Botswana, India, Indonesia, Se
Arabia, Mexico, Australia,
Nigeria, Colombia

US, EU, UK, Canada, Switzerl
Brazil, Israel, Japan

EU, UK, US, Brazil
UsS, Japan

EU, UK, Australia, Canada, Isr:
us

us

us

Us, UK, Denmark, Ireland, Ind
Japan, Mexico, Morocco,
IndonesiaAustralia, South Kore

Text highlighted in yellow represent new approvals during Q1 2022

ModernaTherapeutics

Alnylam

Alnylam

NS Pharma

Alnylam

Sarepta Therapeutics
Orphatec

Ridgeback
Biotherapeutics




Noteworthy events that happened in Q1 2022

Key highlights in Q1 2022

Drug Event Type Indication Molecule
SPL8231 Orphan Drug Designation (U.S. and Europe) Cystic Fibrosis (CF) Antisense
ADVMO062 Orphan Drug Designation (U.S.) Other Congenital Blindness Indications Viral Gene Therapy
ViralymM Regenerative Medicine Advanced Therapy (RMAT) Designation Antiviral- Other Treatments Cellular
Eplontersen Orphan Drug Designation (U.S.) (HFea[%?llit;rX;ﬁgﬁ?&?ﬂﬁggﬁﬁxyloIdOSIS with F)OlyneurOpatm/Antisens.e
DYN101 Fast Track Status Centronuclear Myopathies (CNMs) Antisense
4D-125 Fast Track Status Retinitis Pigmentosa (RP) (Ophthalmology) Viral Gene Therapy
C.CAR039 _II?;%inSetzﬂ\S/e Medicine Advanced Therapy (RMAT) Designation; FNonHodgkin‘s Lymphoma (NHL) Cellular
NR082 Orphan Drug Designation (Europe) Leber's Hereditary Optic Neuropathy (LHON) (Ophthalmology) Viral Gene Therapy
CYNK101 Fast Track Status Gastric Cancer Cellular
MT-601 Orphan Drug Designation (U.S.) Pancreatic Cancer Cellular
Abecma Approval (Japan) Multiple Myeloma (MM) Cellular
ATA100 Orphan Drug Designation (U.S.) Muscular Dystrophy Viral Gene Therapy
CTF103A Orphan Drug Designation (U.S.) Multiple Myeloma (MM) Cellular
ET140203 Orphan Drug Designation (U.S.) Hepatocellular (Liver) Cancer (HCC) (Including Secondary MetasCellular
Omidubicel Rolling NDA/BLA Initiated Bone Marrow Transplant and Stem Cell Transplant Cellular
CYNKL01 Orphan Drug Designation (U.S.) Gastric Cancer Cellular
SBT101 Fast Track Status Adrenoleukodystrophy Viral Gene Therapy
ATA100 Orphan Drug Designation (Europe) Muscular Dystrophy Viral Gene Therapy
Carvykti Approval (U.S.) Multiple Myeloma (MM) Cellular
MuSKCAART Fast Track Status Myasthenia Gravis (MG) Cellular
NTLA5001 Orphan Drug Designation (U.S.) Acute Myelogenoukeukemigd AML) Cellular
ALLG316 Fast Track Status Renal Cell Cancer (RCC) Cellular
SBT101 Orphan Drug Designation (U.S.) Adrenoleukodystrophy Viral Gene Therapy
ggg:am?\;\?ﬁéEN)Orphan Drug Designation (U.S.) Hematologic Cancer Cellular
TCB002 Orphan Drug Designation (U.S.) Acute Myelogenoukeukemig AML) Cellular
EtranaDez MAA Submission (Europe) HemophilieB Viral Gene Therapy
ASE618 Fast Track Status HemophiliaA Viral Gene Therapy
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Event Date

01/04/2022
01/04/202
01/05/202%

01/06/2022

01/06/2022
01/10/202%

01/12/202

01/17/2022
01/18/2022
01/18/202
01/20/2022
01/31/2022
01/31/202
02/08/2022
02/09/202
02/14/202:
02/16/2022
02/24/2022
02/28/202
03/01/202
03/09/2022
03/10/2022
03/14/2022

03/15/2022

03/17/202
03/28/202
03/29/2022



Pipeline overview







