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TABLE |. Historical and current trials of gene therapy for SCID-X1

Year Clinical Conditioning Insertional Target
Vector activated Trials.gov no. Sites regimen oncogenesis population Status
YRV 1999 NA Paris, France None Yes Infants Completed
2001 NA London, UK None Yes Infants Completed
YRV 2001 NCTO00028236 NIH, USA Low-dose busulfan None reported Posttransplant, Completed
>18 mo old
SIN- yRV 2010 NCTO01129544 Boston, Los Angeles, None None reported Infants Active not
Cincinnati, USA recruiting
2010 NCTO01175239 London, UK None None reported Infants Unknown
2011 NCTO01410019 Paris, France None None reported Infants Unknown
SIN-LV 2012 NCTO1512888 St Jude, UCSF, Low-dose busulfan None reported Infants Recruiting
Seattle, USA
2017 NCTO03315078 NIH, USA Low-dose busulfan None reported Posttransplant, Recruiting
>2 y old
SIN-LV 2017 NCTO03311503 Boston, Low-dose busulfan None reported Infants Recruiting
Los Angeles, USA
2018 NCTO03601286 London, UK Low-dose busulfan None reported Infants Recruiting
SIN-LV 2017 NCT03217617 Shenzhen, China Unknown None reported Infants Recruiting
SIN-LV 2020 NCTO04286815 Chongging, China Unknown None reported Infants Recruiting

YRV, Gammaretroviral; NA. not available/applicable; NIH, National Institutes of Health.

J Allergy Clin Immunol 2020;146:258-61.



Timeline of Gene Therapy for Primary Immune Deficiencies

Jechnology Development:
Recombinant DNA Methods
Viral Vectors Developed

The Future:
PID Genes C New.Approaches
Recombinant Hematopoietic Growth Factors More Diseases Treated
CD34 Enrichment More Approved Therapies
Reduced Intensity Conditioning
Human Genome Sequence

Gene Editing Methods

Minimal Efficacy Clinical Efficacy

>
<XSClD XCGD WAS -ADA SCID -ART SCID
NI XCGD
ADA SCID eukoproliferation -WAS
TCell Trial  ,pa .xceD .ADA e
| | SCID -LAD-1 | SCiD |
1980 1990 2000 2010

2020
] | J
y-Retroviral Vectors mmsssssssssssm) Lentiviral Vectors
l

J

Cytoreductive
Conditioning

J Allergy Clin Immunol 2020;146:229-33
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TABLE I. Inherited blood cell diseases responding to he-
matopoietic stem cell lentiviral vector gene therapy—2020

Disorder

Clinical Trials.gov no.

PIDs
ADA-deficient SCID
X-linked SCID
Artemis SCID
Wiskott-Aldrich
syndrome
Chronic
granulomatous
discase
Leukocyte adhesion
deficiency-1
Metabolic/storage
disorders
X-linked
adrenoleukodystrophy
Metachromatic
leukodystrophy
MPS-I (Hurler
syndrome)
Hemoglobinopathics
Beta-thalassemia
Sickle cell discase

NCT01852071, NCT03765632, NCT03645460
NCT01306019, NCT03601286, NCT03311503
NCTO03538899

NCT01560182, NCT01515462, NCT01347242

NCT02234934, NCTO1855685, NCT02757911

NCT03812263

NCT01896102, NCT03727555, NCT03852498
NCTO01560182
NCT03488394
NCT03207009, NCT01745120, NCT02453477

NCT02186418, NCT03282656, NCT03964792
NCT03964792, NCT02247843, NCT04091737

R

J Allergy Clin Immunol 2020;146:229-33



B2 DEIGEHEERZBDEREIC DT

Spinal muscular atrophy (SMA)
Dushenne muscular dystrophy (DMD)

Adenosine deaminase (ADA) deficiency
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Duchenne muscle dystrophy(DMD) OFzs:E
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Figure 4. Flow chart for treatment of patients with ADA-SCID.
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ADA deficiency & B FEE-2

Timeline of Gene Therapy for Primary Immune Deficiencies

Jechnology Development:
Recombinant DNA Methods m
Viral Vectors Developed
PID Genes Cloned

New Approaches
Recombinant Hematopoietic Growth Factors More Diseases Treated
CD34 Enrichment More Approved Therapies
Reduced Intensity Conditioning
Human Genome Sequence

- ° Minimal Efficacy

Clinical Efficacy "
[xscib  xcGD was -ART SCID
| | J -XSCID -XCGD
Leukoproliferation -WAS
-LAD-1
-ADA
| SCID |
1980 1990 2000 2010

2020
| | |

Lentiviral Vectors

|
Cytoreductive
Conditioning

y-Retroviral Vectors
|




L XTEhE L7=ADA deficiency (CX3 T BEGFBREICDLT

1990F [CAREMTHI Z1Z8V & U TEIRFeERN Ehite
YIDERKRINAE PEG-ADARA 1-27BEE 1082
1995F (CIb KT IIL—THRBMTHREZ RN & LTS FaEEm
BAY 1-27BEEIC11[EI%EME
1995 L%, MRFFMIRZZRNE UTEsAd D HRRXU
INT. Z2EEZ X TPEG-ADAHH
2000F(CHEBSNTENDT Y — BAFTEDLETTHE
MREFFHREC FEEREEOXRIEL (PEG-ADAHA)
2002F(CcAH U F7H PEG-ADAZ L. BUS4Amg/kgDRTALE TElit,
ERARZNR &80 D
2003-4F(CIERTIL—TH PEG-ADAPIET. FILEZ: U T2ERICEE



EDEDADAXRIEIEICX T &L FIOK

(BE#HE 1995%48A°)

_____________________

1" #345& 6789

XS







ADAXIEIERE [CXT DisMEFMiEz Fei (LX)

« HLA—EUME K +—HD WERWADARIEIEERE
- Pt1:4m (IR 22iR)
- Pt2: 13 (R7E 31&%)
e ~10% LASN+ T cells (1995%4)

- 588 CD34+ iz ([SmEHdA2)
. BRDIFE

e BIALEZITHRLN
- PEG-ADAD 1L




Stem cell gene therapy for ADA deficiency
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ORIGINAL ARTICLE I
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for Adenosine Deaminase Deficiency

——— . U.S. studies

e SRR LT SRR OB RIES
GOSEBIDIE(E T4 BRI R
FZRHABANTOERZEX100%
ARV RDU—EEEE 96%

s, ADARBIEICN T 3EERERAINET

TTTTTTTT

0 3 6 9 12 15 18 21 24
Months since Infusion

20 20 20 20 20 19 19 19 19
30 30 29 29 29 29 29 29 2

TR HLA—BR S — NS DB MEHBRISIE Tl o 12 |
AFRBREZNE D EBNIBRTH 1.

19 19 19 19

New Engl J Med. 2021; 384(21): 2002-13



B FER0
RxED

+ 1990F (CH)& TRRARINA S NI BT FER ST REBITDIER.

—EDFHBN OJRER— ISR FERER D TET,

« EATTEDHR, NV Y —ZEBOIERENROAE ToRIR/

ZEMOBENS T o7,

o« IRRIOEEES, ERMROERCKD. [WREZDENLE (T

TR < BIREMANNDISREEE > T/,

- BIEBLFORNTER U TRIMMOBEL LHNE, BRDERH

HEAF SN D,



BICEREZD
ESEDFX EH

 JRREDAREA & BREEFMFRDARE & B (TEERAEE R

DN TLEE DD DBEMERRICEVNTEN/MIRENE
BN TIREICAR > TET

« —7. ZLOEEGIHREBTIEIRIEBWNRSED R
+ RBARDEE. ZRFELERRICKTT BIREGEERNRL
« BANDBERNURERIIZETHLELCHEZDHDEEER

T3

© B BHEORP L EREPHRORE THRIME

%ﬁﬁ%ﬁéamﬁi\%t@@%ﬁ%i%:t%%%
A






