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Stem cell gene therapy for Sickle cell disease

SCD -« Vaso-occlusion, hemolytic anemia, inflammation/vascular injury
* Results in multi-organ failure
» 2to 3 decades reduction in life expectancy

(2021 ASGCT & V)

. . BA-T87Q
LentiGlobin BB305 !
o TveF—*{ s Hoeer Hore H e K H H HH Glimten H o [d
Case 1 MDS/AML (2018) Case 2 AML (2021)
Mutations at base line No mutation or cytogenic abnormalities No mutation or cytogenic abnormalities
Mutations post-treatment prior .
to AML NA No mutations
Monosomy 7 Monosomy 7
Abnormal 19p Partial loss of 11p
Mutations at onset of AML RUNX1 (p.Asp198Gly) RUNX1 Exon 5 stop gained
PTPN11 (p.Phe71Leu) PTPN11 p.A72V
KRAS (p.Gly12Ala)
Vector in blast No Insertion into intron 4 of VAMP4

Case 2 * VAMP4 has no known association with cellular proliferation or oncogenesis.

 VAMP4 insertion did not impact gene expression proximal to the vector insertion.

» Unlikely related to vector-mediated insertional oncogenesis.
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<A I75—=%5v NMEHHI>

< 20bp target sequence  PAM RNP (ribonucleoprotein)
1 10 20 2z 1m%
BREcEEc cBccBcBcEBEEEcEGCc Reads
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a3 N
. 28
; 23 80%
- - - - 23
... - - 16
-& - - - 15
c . . G ig L Off_target 70% Bl On-target
10 Bl 4bp deletion
= - ; 60% [1 6bp deletion
X LI 50% B 3bp deletion
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Cas9DNA : 7% —4v HAZ L 17
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SCID-X1 6 T-ALL MFG LMO2, CCND2, BMI1 NOTCHZE, CDK2NAR 4
CGD 3 MDS SFFV MECOM Monosomy 7
1 MDS MFG MECOM NAIDHEIEEFADRIE
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Kosicki M, et al. Nat. Biotechnol. 36: 765-771, 2018
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1. In vitro immortalization 7 vt 4 (invitroR~3iL7 vt 1)

BM Lin- cells Viral transduction miIL-3 (10 ng/ml ) ’ ‘
. mSCF (50 ng/ml ) -
e IR hFIt-3 L (100 ng/mi) @ <=
K —

hIL-11 (100 ng/ml )

( | .»% GFP(+) Expansion N k ,-5 .
» ""'_,_ o0 | —  — —) 'i" g i
Day10  2weeks e T G
7 1 ' !

Limiting dilution/ : e-
Replating assay A

(10-100 cells/well) ..

C57BL/6

Replating index = Replating frequency/vector copy number (CN)

R Z—FEAIC & 2 RHAMER O _

4m = Immature myeloid
{~31=Macrophage
<= = Neutrophil

2. RERETHORERA-E

BEFEA (BZE) LE-EEEEMEENOGTY Y X ET-IEINOG-AMHCY Y X [Z#84E,
- HhRH (2124 8) TOMHEHE (EEKAST) . vO0—F ) T4 PEEERDOE FFEE,
 RIBFRICHITHE FEERBOESEE, XV 24—aE—#. X7 2 —FASLLE EFDH,
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Case A ddPCR for subsets of CD8+T
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Case B 200- Cell counts
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E g 20- - v6+
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CAR-THR2E ;%12 & [+ 5 Cytokine Release Syndrome : CRS

Stimulus
Activation Lysis
ATG
; L Rituximab
~ 3 s:‘r-. = - .
.w . ~ _)/. :
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! o % Bont
e , ™\ ° o "‘\,-_‘_K'b (_/
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GBNOOOO\ o ] 1) D.\ ] ©
© | Macrophage | o o ® o
s UY .O 0© o
o ©%°oco0 o
(5]
o IL-6 o IFN-y
IL-1, IL-8, TNF-a
IL-10, TNF-a ®
o
O ]
e 0 ®
o 4 \"Oo o
ll |
"
o o [ ]

CRS Grading

Grade 1
« Fever

= Constitutional symptoms

Grade 2

= Hypotension responding to fluids/low dose
vasopressors

= Grade 2 organ toxicities

Grade 3

« Shock requiring high dose/multiple vasopressors
= Hypoxia requiring = 40 % FiO2

= Grade 3 organ toxicities, grade 4 transaminases

Grade 4
= Mechanical ventilation

= Grade 4 organ toxicities (excl. transaminases)

(J Immunother Cancer. 6:56, 2018)



CAR-T#HRa#E ;%= T B Cytokine Release Syndrome : CRS

2000 2000
CTERL ®m A9 - Human IL-8 CAR-TO2 m A9 - Human IL-8
1800 1800 ,
m A7 - Human IL-6 m A7 - Human IL-6
1600 m D8 - Human MCP-1 1600 m D8 - Human MCP-1
1400 W B8 - Human IFN-y 1400 B B8 - Human IFN-y
1200 1200
- Z 1000
4 4 .
800 200 -
=
600 600 "
400 400 =
=
b - = 2 & e g g & E g s s & @
, = = = = i - od -' o . = = — =
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2000 2 . 5000 @
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1600 m D8 - Human MCP-1 4000 m D8 - Human MCP-1
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1400 P Ewman i 3500 z 4
1200 = £ 3000 &
Z 1000 Z 2500 8
800 2000 2
600 1500 5
400 - 1000 E:
200 = 2 ; s o - s - 500 ° o I = 8 o
S @ 3 = = e S g o = = = g
0 — | o | N m = 0 = - =]
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- EEfl L8 IL6MLER
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