BCMA: Nouvelle cible thérapeutique dans le Myélome Multiple
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BCMA (TNFRSF17): Un membre de la famille des récepteur au TNF
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BCMA (TNFRSF17): Expression hétérogene a la surface des plasmocytes tumoraux
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BCMA (TNFRSF17): Rble dans la survie et la prolifération des plasmocytes tumoraux
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BCMA: Une nouvelle cible thérapeutique ?
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Cho et al., Cancers 2020
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BAFF et APRIL comme cibles thérapeutiques

Patient number Dose mgkg ™' MM isotype Cycle |

Patients with MM

I 1 igG kappa A Progressive disease
1 1 G lambda IA Stable disease

3 1 fgA lambda 1A Stable disease

5 4 igD lambda A Progressive disease
7 7 G lambda IA Progressive disease
§ 1 IgA lambda A Progressive disease
I 10 igG lambda IIA Stable disease

13 10 G kappa IA Stabe disease

14 10 IgA kappa 1A Progressive disease
7 10 IgA kappa 1A Progressive disease
18 10 IgA kappa IA Stable disease

Rossi et al., BJ Cancer 2009 (Atacicept)

Stable dsease
Progressive dsease

Stable disexse

Tabalumab
Belimumab (SLE)
Blisublimab (SLE)

Anticorps Mo anti-BAFF

VD +
) eee e Tabalumab Tabalumab Hacého
Absence d’efficacité 100 mg (N = 74) %00 mg (N = %) N=72)
suffisante dans le 66 (56, 85) 75 (58, 93) 76 (65, 93)
NA (NA, NA) NA (191, NA) NA (186, NA)
MM
0 1{14) 2(28)
...... 4(54) 10 (135) 4 (5¢)
16(216) 10 (13:5) 9 (125)
23(31.1) 3 (3141) 29 (403)
) s(108) 6 (81) 6 (83)
Stable dizase (SD) 10 (135) 14 (189) 12 (167)
Progressive disease (FD) 7(9%) 6 (81) 6 (83)
Overall response rate (PR or better) 44(581) 4« (595) 4 (61:1)
Quality of respornse®, Odds ratio versus placdbo 158 184 NA
Madian time to next treatment (95% (I), months 101(70, 119) 99 (68, 148) 11.7 (74, 175)
Meadian time to first SRE$ (95% (T), months NA (NA, NA) NA (198, NA) NA (NA, NA)

Raje et al., BJH 2016



Anti-BCMA CAR-T

Blo
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BCMA: Une nouvelle cible thérapeutique

Bi-Specific Antibodies
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BCMA-based immunotherapy
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2014 2015 2016 2017 2018 2019
n=2 n=3 n=2 n=18 n=34 n=34
(Year)
2014 2015 2016 2017 2018 2019
CAR T or NK 1 1 2 14 26 23
ADC 1 1 0 5 6
Bi or tri-specific Ab/BiTE 1 3 2 5
ACTR-T+ SEA-BCMA 1 1 0

Swan et al., Ther Adv. Hematol., 2019; Cho. et al. Cancers 2020



Structure et fonction des CAR

Anticorps Monoclonal Signal du TCR
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CAR T: Mécanismes d’action

Tumor cell recognition
CAR mediated T cell activation

aﬁgg':n CAR Memory T cell formation
/ W Long-lived tumor specific memory T cells remain

® D -®

Activation of Cytotoxic T cells Cytokine Release
Release of Perforin ( l ) and Granzymes (&) Cytokines () recruit endogenous immune cells

Davila et al., Int ] Hematol. 2014



CAR T cells: Le circuit
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< e T-cell activation/
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* Cefiutar reprograsmuming and &x vivo expansion are condectied at a cefl processing facility.

Wilcock and Webster, Nat Rev Drug Discov., 2019



CAR T cells: Les effets indésirables
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CAR T-Cells anti BCMA dans le myélome multiple :

bb2121 : CRB 401 phase 1

Idecabtagene Vicleucel (ide-cel )

Figure 1: Anti-BCMA Chimeric Antigen Receptor
Viral Vector " .
linker
Tumor Binding z : < : > : 2
A V , light chain variable domain; V , hea chain variable domain; TM, transmembrane
<+—— Domain i g i

Signaling bb2121 1st Response

Domains manufacturing bb2121 Assessment (Wk 4)

Leukapheresis Manufacturing infusion
(10 days) + release Sample collections for T cell u
Screening ﬂ ﬂ expansion & cytokines
Fusom/m |1l Dayo ) iy
Cy 300 mg/m> | | ] BMBX (Wk2)  BM BX (Wk 4)
Days -5,-4,-3
scFv anti BCMA Dose Escalation (N=21) Dose Expansion (N=22)
41BB 250% BCMA expression
D3zt < 50% BCMA expression (n=10)
eta

0, H -

) ) Dose range: 150-450 % 10 CAR+ cells
Ali S, et al. Blood. 2016;128(13):1688-700; Raje et al. NEJM 2019




MM > 3 lignes (med.: 7 (3-21))
Réfractaires a derniere ligne
N=33

Réfractaires :

Bz / Carfil 61% / 58%
Len / Pom 73% / 79%
Bort / Len 52%
Dara 55%

Penta réfractaires : 18 %

* ORR 90% (50% CR)

« 16/16 MRD
négative

* Rajeetal., NEJM 2019

bb2121 :

CRB 401 phase 1
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Probability of Progression-free Survival

Median
No. of No. of Progression-free Survival
Patients  Events (95% Cl)
mo
<150x10% CAR+ T Cells 3 3 2.6 (1.1-2.9)
2150x10% CAR+ T Cells 30 15 11.8 (6.2-NE)

<150 ]OECAR+ T cells =150% 108 CAR< T cells

Median Vector Transgene Copies/
ug of Genomic DNA
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Ftude Ide-cel phase 2 pivotale: KarMMa-1

MM > 3 lignes (med.: 6)
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Ftude Ide-cel phase 2 pivotale: KarMMa-1

CRS, all / 2G3, % 84/6 197
Med. time to CRS, day 1 & %87
S :
Med duration CRS, day 5 Z 0.6
B ;
Tocilizumab, % 52 S 0.4 ]
a :
ICANS, all, 2G3, % 18/3 0.2 1
1 Median (95% Cl): 19.4 mo (18.2—NE)
Neutropenia 2G3, % 89 a3
O 2 4 6 8 10 12 14 16 18 20 22
ia > % 2
Thrombocytopenia 2G3, % 5 e o ——
1 0]
InfeCtlon’ a” / ZG3’ A) 69 / NA At risk, N 128 122 114 108 104 97 82 55 38 27 2 (o)
1.0 Median (95% Cl), mo 1.0 Median (95% CI), mo
KarMMa: 11.3 (9.5-13.1) KarMMa: 18.2 (1IR-1IR)
- Eligible RRMM 3.5 (3.2-3.7) Eligible RRMM:  14.7 (14.0-15.4)
Z 0.6
2 =>» Dossier AMM Kall;l\‘/IIVMa
e 0.4 .
& =» = ATU fin 2020/Q1 2021
[V
~ aad -
- HR (95% Cl), 0.48 (0.33-0.69); P<0.0001 e HR (95% C1), 0.42 (0.26-0.68); P = 0.0005
0 3 6 9 12 15 1’8 21 27 "o 3 6 9 2 15 18 21 24 17
Duration, mo Duration, mo .
At risk, N At risk, N Martin et al.
KariMMa 128 93 70 51 21 10 1 Y KarMMa 128 120 109 96 s34 32 5 o 0
Eligible RRMM 190 86 46 31 12 7 3 3 Eligible RRMM 190 162 137 111 77 53 36 24 19 220 ASC0 2020



CAR T anti BCMA : JNJ 4528- CARTITUDE-1

Binding domains

JNJ-4528 CAR

JNJ-4528 is a structurally
differentiated BCMA-
targeted CAR-T cell
therapy

2 BCMA-targeting single
domain antibodies
designed to confer
avidity

Contains a CD3(
signaling domain and
4-1BB costimulatory
domain

Madduri et al. ASH 2019; Berdeja et al., ASCO 2020

Patients N= 29
Prior autologous transplantation, n (%) 25 (86)
Triple-exposed,© n (%) 29 (100)
Triple-refractory 25 (86)
Penta-exposed,? n (%) 21 (72)
Penta-refractory 9 (31)

Nb lignes ant. 5 (3-18)

ORR? = 100% (N = 29)
100% A = -

80%

60% -
° sCR: 86% —
- >VGPR: 97%

Patients

40% A

20% -

0% -
Best Response® = m sCR m VGPR m PR




Patient 001
Patient 002
Patient 006
Patient 003
Patient 007
Patient 004
Patient 008
Patient 009
Patient 010
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Patient 012
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Patient 017
Patient 020
Patient 023
Patient 016
Patient 024
Patient 025
Patient 021
Patient 028
Patient 027
Patient 029
Patient 026
Patient 005

CAR T anti BCMA : JNJ 4528- CARTITUDE-1
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= Median follow-up = 11.5-mo (3—-17)
= 22 of 29 patients alive and progression-free
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Binding domains

* 9-mo PFS rate = 86% (95% Cl, 67 — 95)

P Death
¢ Progressive disease
---> Continued response

Bl sCR
W CR
B VGPR
B PR
SD

I
0 28

days 3 mo 6 mo

(o)
3
o

I

12 mo

I
15 mo

18 mo

CRS, all / 2G3, % 93 /7

ICANS, all, 2G3, %

10/3

Med. time to CRS, day 7

Neutropenia 2G3, %

100

Med duration CRS, day 4

Thrombocytopenia 2G3, %

69

Tocilizumab, % 79

Infection, all / 2G3, %

NA /19

>

Berdeja et al., ASCO 2020



Comment améliorer |la persistance des CAR T cell dans le myélome

multiple ?

 Améliorer persistance des CART
* Enrichissement en T CD8 mémoires

(bb21217, JCARH125)

 Humanisé (JCAR 125)

(Absence d’'immunogénicité)

Tumor Volume in Mouse Xenografts After a Single Treatment

10004  1°tumor

Mean Tumor Volume, mm*

Re-challenge
With Tumor
(opposite flank)

30 60
Days After Adoptive Cell Therapy

Anti-BCMA CAR
-»- Standard

-+ +bb007

- Vehicle

1.0+

Probability of Response
o o °
o> o (-]

o
N

0.0

N Events Median (95% Ci)

4 =—150x10° 10 6 11.1 (3.3-NE)
- 300x10° 6 0 Not Reached
- 450x10° 4 0 Not Reached

Confirmed Response Duration by Dose®

Number at risk

¢ 1 23 4 56 7 8 9 1011 1213 14

Time From First Response, Months

==1S0%10°10 10 10 10 9 9 &8 8 8 7 7 S 3 3 3
-300x10°6 6 3 3 2 2 2 2 1 0 0 O 0 0 O
- 450x10°a 4 a4 1 T 8 0 9 0 6 0 06 0 0

15

3
0
o

16 17 18 19 20

g 2 X T ©
0 0 0
e o 0o 0o O

o
o

Berdeja J et al. ASH2019

Vector copies/pg, Median (Q1, Q3)

10'

1004

Human BCMA-

specific binding
domain

Modified spacer
CD28 transmembrane
v domain

sadldl

Ratio
4-1BB costimulatory C D4 C D8

domain 1

CD3Z signaling
domain

Peripheral Blood CAR T

= 50 x 10° CAR+ T cells
- 150 x 10° CAR# T cells
-4 450 x 10° CAR+ T cells

-LLOQ

LLOD

1581116 22 29 60 90

Mailankody S et al ASH2018



CART cells anti-BCMA

KarMMa! CARTITUDE-12 EVOLVE3 bb212174
(n=128) (n=29) (n=62) (n=38)

bb2121,ide-cel JNJ-4528 orva-cel (JCAR125)

bb2121 + bb007

scfv Chimeric mouse Chimeric lama Human Chimeric mouse
Nb Cel. CART 450M 0.75M/kg 600M 450M
<_N\b de lignes ant. 6 5 6 6 -
HR/EMD, % 35/39 27/10 41/23 34/NA
Triple/Penta-Ref 84/26 86/28 94/48 63/NA
—ORR/CR, % 82/39 100/86 92/36 8333 —
MRD- (10), % 28 at 450M 50 NA NA
<_RES/OS, med., m 12.1 2 450M/19.4 86% a9 m/NR_> NR/NR NR/NR
CRS, all / >G3, %__ 8476 93 /7 8073 66 /6
37 app./durée 1/ 5 7i/ 4 2j / 4i /45~
Tocilizumab, % 52 79 76 NA
ICANS, all, SG3; 18/3 10/3 13/3 eﬂ/
Infection, all / 2G3, % 69 / NA NA /19 40/ 13 NA /18

1 Munshi et al. ASCO 2020, 2 Berdeja et al. ASCO 2020, 3 Mailankody et al. ASCO 2020, * Berdeja et al. ASH 2019



CAR T cell anti BCMA et myelome multiple : Perspectives

Essais en cours ou a venir :

" N

. MM rech ré MM 1¢'¢ [igne
MM > 3 lignes echute précoce g
KarMMa-3 : phase 3, 2 & 4 lignes ant.; KarMMa-2
KarMMa-1: pivotale exposé IP, IMID anti CD38: bb2121 vs triplet Cohorte 1°¢ ligne
KarMMa-2 : Cohorte 1 phase Ib non RC post autogreffe

KarMMa-2 :

CARTITUDE-1: phase 1b Cohorte lere rechute précoce

CARTITUDE-2 :
= ATU / AMM Cohorte 1¢ ligne
lde-Cel non RC post autogreffe

Fin 2020 /debut 2021

Raje et al. NEJM 2019



CAR T Résistance/Perte d’efficacité:
Comment faire mieux ?

* Pertedes CART
- Quantitative (absence de persistance, de phénotype mémoire; immunogénicité)

- Fonctionnelle (exhaustion, perte cytotoxicité, micoenvironement)

*  Perte antigéene/modulation antigénique Residual MM cells from responding patients

show a lower BCMA expression 1 month
after CAR-T cell infusion?

- Perte d’expression

CAR reconnaissant 35000 P02

deux antigénes ;ﬁi -{"/ “
- Modulation BCMA/CS1 g‘m. \/ :
BCMA/GPRC5D Lo §é =

- Clivage (gamma secretase)




TACI et BCMA: cible thérapeutique ?: CAR T April

CAR T April (AUTO-2)

Phase 1 First-in-Human Study of AUTO2, the First
Chimeric Antigen Receptor (CAR) T Cell Targeting
APRIL for Patients with Relapsed/Refractory Multiple
Myeloma (RRMM)

N=12

Med. Lignes ant. 5

80% Réfractaires a Imids et IP
45% réfractaire au Daratumumab

CD28tm (XX CRS 45% (Gr I)
CD28 Neurotox.=0
OX40 Dose 15 a 900x10e6
N=7 a > 225x10e6
CD3c ORR 43% (28% PRs and 14% VGPRs)
Hinge PFS ?

Lee et al., Blood. 2018; Popat et al., Blood (2019) 134 (Supplement_1): 3112

CAR T April (Tripril)

.-.-.-(cns ™ {4188 )} D3t }-{(T2A )~ mCheny ) TriPRIL CAR

APRIL CAR TrPRIL CAR

-
£ 4

utD BCMA CAR APRIL CAR TriPRIL CAR

BT T) e ERR R
.EIIIIHI]
fz;iﬁ

DisfR R}

Schmidts et al., Blood Advances. 2019



CAR T cell anti BCMA dans le myélome multiple : Perspectives

Tous les Myélomes ?

Biomarqueurs de
durée de réponse ?

Nouvelles cibles
Nouveaux CARS

Place par rapport aux
autres Immunothérapies
anti BCMA?

Colt / efficacité ?
Réduction du cot
Simplification circuit

Coopération
Etudes académiques
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