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(Alexandrov, L.B. Et al. Nature 500:415-421, 2013)
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CAR (Chimeric antigen receptor) T 2%
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Tocilizumab®CRSIC X9 D3I

Tocilizumab
CD19 CART (Actemra)

IL6 (pg/ml)

(lw/bwg>) (Ju/bw) dud

6 10 12
Days after CAR T cell infusion

(Lee, D.W. Et al. Blood 124:188-195, 2014)
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High fever
Shock
Hemophagocytosis

(Norelli, M., Nature medicine 24:739-748, 2018,
Giavridis, T., Nature medicine 24:731-738, 2018.)
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Approval of CD19 CAR T cell therapy

Acute lymphocytic leukemia Large B cell lymphoma
ELIANA trial Zuma-1 trial
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K (NEJM 378, 439, 2018) K(Lancet Oncology 20, 31, 2019)
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28z CAR (Axi-cel) as a second line Tx for DLBCL

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Event-free Survival
100+
90
80
70+
604

Percentage of Patients

Axicabtagene Ciloleucel as Second-Line
Therapy for Large B-Cell Lymphoma

Median
Event-free

No. of Survival
Patients (95% Cl)

mao

Axi-cel 180 8.3 (4.5-15.8)
Standard Care 179 2.0 (1.6-2.8)

- Stratified hazard ratio for event or death,
0.40 (95% Cl, 0.31-0.51)

Standard care P<0.001

No. at Risk

Standard care 179

Axi-cel 180 163 106 92 91 87 85 82 74 67 52 40 26 12

T T T T T T T T T T T T T 1
& 10 12 14 16 18 20 22 24 126 28 30 32 34

Month

8 54 45 38 32 20 27 25 24 20 12 9 7

(Locke, F. L. et al. N Engl J Med 386, 640-654 (2022))




BBz CAR (Liso-cel) as a second line Tx for DLBCL

R M Lisocabtagene maraleucel versus standard of care with

" salvage chemotherapy followed by autologous stem cell
transplantation as second-line treatment in patients with

relapsed or refractory large B-cell lymphoma (TRANSFORM):
results from an interim analysis of an open-label,
randomised, phase 3 trial

— Liso-cel group (median 10-1 months, 95% Cl 6-1-MR)
— 50C group (median 2-3 months, 95% C12.2-4.3)
-+ Censored
Stratified HR (95% Cl), 035 (0-23-0-53);
stratified one-sided Cox proportional
hazards model p=0-0001

Event-free survival (%)

t T
2 9 10 11 12 13 14 15 16 17 18 13
Number at risk Time from randomisation {months)
(number censored)
Liso-cel group 92 (0) 89(2) 86(2) 66(13) 62 (15) 43 (25)36 (29) 27 (35) 26 (36) 21 (40) 19 (41) 17 (42) 2(49) 9(49) 7(51) 6(51) G&(51) 4(53) 057} -(57)
SOCgroup 52(0) 83(1) 66(1) 35(8) 32(8) 23(14) 21(14) 16 (17) 16 (17) 12(19) 11({15) 10 (20) & (24) 4(26) 4(26) 4(26) 4(26) 2(27) 2(Z7) 0(29)

(Kamdar, M. et al. Lancet 399, 2294-2308 (2022))
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Z3E5htlE : BCMAZIRH & UJ=CAR-THfl iR7EiE

BCMA (B cell maturation antigen)
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Idecabtagene vicleucel (Ide-cel)

anti-BCMA scFv

(Friedman, K.M., and R.A. Morgan. Hum Gene Ther 29:585-601, 2018)

4-1 BB CAR

Lentivirus
(FH5 > Lo)L1—tILEFUD)




Ide-cel : Phase 2

A Tumor Response, Overall and According to Target Dose
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90— Overall response,
81 Overall response,

80- Overall response, 73
70- 69

Overall response, CRor
50 sCR,
33 CR or sCR and
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(Munshi, N. C. et al. N Engl J Med 384, 705-716, 2021).




Ide-cel: Phase 3
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(Rodriguez-Otero, P. et al. N Engl J Med 388, 1002-1014 (2023))



Ciltacabtagene autoleucel (Cilta-cel)

BCMA targeting domain

GGGGS linker

BCMADZH'FRIOIE b—TF(C
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hclgG: heavy chain IgG

—RRBTEIIAR E 5 0 FRIHERA
(VHH : VH domain of H-chain antibody)

(Xu, J. et al. Proc Natl Acad Sci U S A 116, 9543-9551, 2019)




Cilta-cel (Phase 3)
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(San-Miguel, J. et al. N Engl J Med 389, 335-347 (2023))
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Clinical trials
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Preclinical

98 (2015). Mol Ther

23(1): 184-191.

Zhang, H., et al. (2021).

Clin Cancer Res 27(13):
3549-3555.

Leick, M. B., et al.
(2022). Cancer Cell

40(5): 494-508.e495.
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iv. : GBMICHITD O'Rourke, D. M., et al.
EGFRVIII fES T 2 EGFRVIIIOFEIR M hetero (2017). Sci Transl Med
TR TZOFNR(FFRERY 9(399).

Brown, C. E., et al. (2015).
IL13Ra2 =] BERZEA : 2/3TCT—RFRIRNERE  Clin Cancer Res 21(18):
4062-4072.

iv.:. 1/17 PR (fz720. Ahmed, N., et al. (2017).
1842 DlEzs virus-specific CTL clone JAMA Oncol 3(8): 1094-

ZFRWLTULD) 1101.
1842 DlEzs K BERERY (RunSheng Pharma

LAV THEE (China))
fESIFRER? iv. (Baylor)

Jin, L., et al. (2018). Neuro
Oncol 20(1): 55-65.

Pellegatta, S., et al. (2018).
Sci Transl Med 10(430).

Yi, Z., et al. (2018). Mol
W& i1l Preclinical D Ther Methods Clin Dev 9:
70-80.

sEIEED > ) (B Preclinical D&+

BTN E Preclinical D&




Elfzh A = By Azl

IE".%"HI'?&EE'CG)% Clinical trials
o wowm | Rt

Feng, K., et al. (2016). Sci

EGFR 2D China Life Sci 59(5): 468-
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Wallstabe, L., et al. 20109.
JCI Insight 4:




ERZDAICFIRDIEL: GD2 CAR-T REHEPIIRS

Article

GD2-CART cell therapy for
H3K27M-mutated diffuse midline gliomas




B AICEIRDIEL: Claudinl8.2-CAR-T

” ARTICLES
e

Wi Chacktor updaise

Claudin18.2-specific CAR T cells in gastrointestinal
cancers: phase 1 trial interim results

(Qi, C. et al. Nat Med 28, 1189-1198 (2022))



HEefBEEADIA : SLE(CXI935CD19 CAR-T

ARTICLES nawre,,

Anti-CD19 CAR T cell therapy for refractory
systemic lupus erythematosus

(Mackensen, A. et al. Nat Med 28, 2124-2132 (2022))
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(Alexandrov, L.B. Et al. Nature 500:415-421, 2013.)
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MMG49 CAR-T cell: IZ{FBEZ4L R8H283 CAR-T cell:#EfH{IE86Z(L

Activated MMG49 ;
Integrin B7 CAR-T cells U CD98hc

Hasegawa K, Hosen N et al.
Hosen N, et al. Nat Med, 2017 Sci Transl Med, 2022
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Universal allogeneic CAR-T

Electroporation

Base Editing
mRMA enceding
base editor

Base-editor protein
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mRMA encoding Single guide (sg)
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» -
? target TREC, CO7,
and CD52

Opposite Strand
(S0 G —- A on the
Coding Strand)

I 1

Transduction and Infusion

i

A i

Lentivirus containing DNA encoding
chimeric antigen receptor that
recognizes CD7 ([CART)

» Electroporation creates tamporary

€ =T on the Coding Strand
T
pores in plasma membrane

1
CGA-Arg CAG - Gln CAA-GIn  TGG=Tryp
+ sgRNAs and mRMNA pass through 'l' ¢

TGA ¢

ey i Transduction
TGA

L A |

Premature Stop Codons ————p Gene Knockout

TAG

and infusion
Translation of base-editor mRMNA

into base-editor protein

Ablation of TRBC, CD7, and CD52 expression
in the allogeneic T cell results in:

l Risk of graft-versus-host disease (because
no T-cell receptor)

T-cell
leukemia cell
l, CAR T-cell fratricide (because no CDV)

J
1 Resistance to depletion by alemtuzumab CART cell kills
(because no CD52)

tumor leukemia cell

(Chiesa, R. et al. N Engl J Med (2023))
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