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Chimeric Antigen Receptor T cells (CART) and T cell engagers (TCE)
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CAR-T and T cell engagers (TCE) have demonstrated unprecedented efficacy in RRMM patients.

However, the cellular and molecular predictors of response as well as the mediators of resistance remain elusive.



T-Cell Phenotypes as a Determinant of Clinical Activity of CAR-T

* As T cells differentiate, proliferation increases before decreasing as memory function and, subsequently, effector
function increase.

* Preferential CAR+ CD8 T-cell expansion and enrichment of CAR+ T cells with memory phenotypes have been
associated with enhanced CAR-T cell clinical activity'.
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CAR, chimeric antigen receptor; Tcy, central memory T cell; Tg,, effector memory T cell; TEMRA, terminally differentiated T cell ;Ty, naive T cell; Ty, stem cell memory T cell.
1. Cohen AD et al, J Clin Invest 2019

2. Adapted from Springer Nature: Springer Nature, (2015). Harnessing Stem Cell-Like Memory T Cells for Adoptive Cell Transfer Therapy of Cancer. In: Ascierto, P., Stroncek, D., Wang, E. (eds) Developments in T Cell



CARTITUDE-4: Preferential Expansion of CAR+ CD8 T Cells Post Infusion

* Both CAR+ CD4 and CAR+ CD8 T cells expanded after infusion
* Consistent with CARTITUDE-1,' in CARTITUDE-4 CAR+ CD8 T cells expanded more than CAR+ CD4 T cells in blood
— CAR+ CD4:CD8 T cells ratios were lower in blood at ~T,,, than in drug product (P<0.0001)

CAR+ CD4 and CAR+ CDS8 T-cell levels
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Preferential CAR+ CD8 T-cell expansion has been suggested to be correlated with

greater clinical activity?

CAR, chimeric antigen receptor; T ., time of peak expansion.
1. Zudaire E, et al. Presented at ASH; December 7-10, 2019; Orlando, FL.

Presented by C.F. de Larrea at the 20th International Myeloma Society (IMS) Annual Meeting and Exposition; September 27-30, 2023; Athens, Greece




CARTITUDE-4: CAR+ T Cells at Peak Expansion Primarily Have a Central Memory

Phenotype

* T cells with a central memory phenotype were dominant in the CAR+ CD4+ and CD8+ compartments at T
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Enrichment with T cells possessing memory phenotypes is suggested to enhance clinical responses

and durations of response!3

CAR, chimeric antigen receptor; CM, central memory; EM, effector memory; SCM, stem cell memory; TEMRA, terminally differentiated T cell; T_,, time of peak expansion.
1. Zudaire E, et al. Presented at ASH; December 7—10, 2019; Orlando, FL. 2. Arcangeli S, et al. J Clin Invest 2022;132:e150807. 3. Terao T et al. Transplant Cell Ther 2023;29:573.e1-573.e8.

Presented by C.F. de Larrea at the 20th International Myeloma Society (IMS) Annual Meeting and Exposition; September 27-30, 2023; Athens, Greece




CARTITUDE-4: CAR-T Cell Expansion and Exposure Are Not Associated With Disease

Progression

* CAR+ T-cell expansion (C,,.,) and exposure (AUC,_4,5) comparable in patients with progression vs those without

CAR+ T-cell peak expansion CAR+ T-cell exposure
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AUC, 4,5, area under the curve from day 0 to day 28 post infusion; CAR, chimeric antigen receptor; C__,, maximal concentration; PD, progressive disease.

Presented by C.F. de Larrea at the 20th International Myeloma Society (IMS) Annual Meeting and Exposition; September 27-30, 2023; Athens, Greece



Ciltacabtagene Autoleucel: Longer PFS Was Observed in Patients With a Higher

Effector to Target Ratio (or CAR+ T cell to sBCMA Ratio)
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Montes de Oca R, ASH 2023, Abstract 2099



Ciltacabtagene Autoleucel Longer PFS Was Associated With a CAR+CD8+ Stem Cell-

Like Phenotype in the Drug Product
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Longer PFS was directly associated with a CAR+CD8+ T-stem cell-like phenotype and inversely correlated with

a CAR+CD4+ Treg cell-like phenotype in the drug product

Cellular Indexing of Transcriptomes and Epitopes by Sequencing (CITE-seq) analysis of drug product. CAR, chimeric antigen receptor; PFS, progression-free survival; T, central memory T cell; T,,,,, effector memory T cell.

Montes de Oca R, ASH 2023, Abstract 2099



CAR T cells expansion (Cmax and AUC) correlate with clinical response with Ide-Cel

|de-cel Peak Exposure in Responders Versus Nonresponders
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Enrichment for Memory-Like T Cells Is Associated With Robust CAR T Expansion
and Less Progression by M6

* Patients with a higher proportion of memory-like T cells in bb21217 drug product have significantly better peak expansion.
* Ahigher proportion of memory-like T cells is associated with numerically less progression by M6.
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11 Adapted from Finney et al., ASGCT 2019
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The pre-existing T cell landscape determines the
response to bispecific T cell engagers in multiple

myeloma patients
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In brief

Bispecific T cell engagers (TCEs) have
shown promise in the treatment of various
cancers, but their mode of action in
humans is elusive. Providing new insight
into immunological mechanisms,
Friedrich et al. identify how T cells in
multiple myeloma patients respond to
TCEs according to their cell state and link
inter-individual differences in the immune
repertoire to clinical response.
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Abundance of exhausted-like T cell clones is associated
with clinical response failure
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Proportion of pre-existing exhausted CD8+ clonotypes pre-therapy is
significantly increased in BCMAXxCD3 TCE non-responder patients
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Response Was Associated With Greater T-Cell Activation in the First

Treatment Cycle Compared with Non responders

Greater early expression of CD38 on CD8 T cells in peripheral blood in responders

T-cell activation (baseline to C1D1)
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* Patients responding to teclistamab exhibited greater, transient T-cell activation early in the first treatment cycle, indicated by a
greater maximum fold change in induction of CD38 on CD8 T cells in peripheral blood

* T-cell activation in responders was early, reaching peak CD38 induction on CD8 T cells at C1D1 ( ), whereas, T-cell
activation was delayed in non responders, reaching peak CD38 induction at C2D1 (blue box)

C, cycle; D, day; SUD1 24h, 24 hours after first step-up dose. Vishwamitra D, ASH 2023' Abstract 0455



Relapse Was Associated With Higher Proportions of T Cells Expressing Exhaustion Markers,

Checkpoints, at PD vs Baseline in the PB

Coinhibitory marker expression Coinhibitory marker expression
in peripheral CD4 T-cell populations in peripheral CD8 T-cell populations
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* CyTOF analysis in peripheral blood showed trends for lower frequencies of naive T cells and higher frequencies of differentiated EM CD4 and CD8 T-cell
subsets at relapse vs baseline

* Significantly higher proportions of exhausted T cells at relapse were observed, indicated by increased frequencies of CD4 or CD8 T cells expression and
co-expression PD-1, LAG-3, TIGIT, CD39, and CD57/GZB, as well as reduced frequencies of costimulatory CD28 and CD8 T cells

CyTOF analyses using unpaired Mann-Whitney U test for comparisons. *P<0.05. **P<0.01.
CyTOF, cytometry by time of flight; EM, effector memory; PD, progressive disease; Treg, regulatory T cell. Vishwamitra D, ASH 2023, Abstract 0455
’ ’



Relapse Was Associated With Higher Proportions of T Cells Expressing Exhaustion Markers,

Checkpoints, at PD vs Baseline in the BM

Coinhibitory marker expression Coinhibitory marker expression
in bone marrow CD4 T-cell populations in bone marrow CD8 T-cell populations
P=0.0225
50 7 60 P=0.0167 M saseline (n=20)
Orp (n=14)
50

40
&% ¢ P=0.015
& 40 —
g 30 & ) o
g
g O 30
g
5 20 7 0
S _ P=0.0395 20

P=0.00199 P=0.03
10 1 . & ]
P=0.0204 p=0.015 _P=0.0273 10 t $ .
. P=0.0285 ‘ P=0.0361 ¢ P=0.00822 o .
0 T T 0 nd
CD28+ CD38+  CD38+TOX+ PD-1+ PD-1+ TIM-3+ TOX+ TOX+ CD28 CD38 CD38+TOX+ PD-1 PD-1+ TIM-3 TOX+ TOX+TIM-3+
TIM-3+ PD-1+ TIM-3+ CD8+ CD8+ (CD8sP) CD8+ TIM-3+ CD8+ PD-1+ (cp8sp)
(CD8SP)

CyTOF analysis in bone marrow showed that compared with baseline, patients who relapsed had lower CD28 expression on
CD8 T cells and significantly higher proportions of CD4 and CD8 T cells expressing
and co-expressing checkpoints as well as T-cell exhaustion markers

CyTOF analyses using unpaired Mann-Whitney U test for comparisons. . .
CyTOF, cytometry by time of flight; PD, progressive disease; Treg, regulatory T cell. Vishwamitra D, ASH 2023, Abstract 0455



Relapse Was Associated With Higher Expression of Coinhibitory Receptors on Treg

Populations at PD vs Baseline

Higher expression of PD-1 and TIGIT on Tregs at relapse than baseline

PD-1+Tregs TIGIT+ Tregs
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* CyTOF analysis in bone marrow showed that expression of PD-1 and TIGIT, which contributes to immune suppressive potential, was
significantly higher at PD compared with baseline across CD25hiCD127dim and/or CD25hiCD127dimFoxP3+ Tregs in patients who

relapsed

Vishwamitra D, ASH 2023, Abstract 0455

PD, progressive disease; Treg, regulatory T cell.



Talquetamab (MonumenTAL-1): Greater T-cell Activation in Responders vs Non
responders in Cycle 1

Longitudinal data

Parameter,? median (%) NR
CD38+/CD8+ T cells
LAG-3+/CD8+ T cells
PD-1+/CD8+ T cells
PD-1+LAG-3+/CD8+ T cells
PD-1+TIM-3+/CD8+ T cells
TIM-3+/CD8+ T cells

0.25 12.5
Low High

* Peak induction of expression of markers on CD8+ T cells in cycle 1 = activation

Max-fold change was measured at cycle 1 and corresponds with T-cell activation, indicated by maximum induction of markers at any point in cycle 1 relative to baseline.
2Evaluated using flow cytometry.

NR, nonresponders; Q2W, every other week; QW, weekly, R, responders Vishwamitra D, ASH 2023, Abstract 1 933



MonumenTAL-1: Exhausted T-cell Phenotype at Relapse

Relapse data
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* Patients who relapsed had significantly higher frequencies of PD-1-expression CD8+ T cells compared with baseline across cohorts
* Across cohorts, higher frequencies of LAG-3-, TIM-3-, and PD-1/LAG-3-expressing CD8+ T cells and lower counts of CD3+ T cells
were also observed in patients who relapsed compared with baseline (data not shown)

Q2W, every other week; QW, weekly

Vishwamitra D, ASH 2023, Abstract 1933



Antigen escape is a tumor intrinsic mechanism of resistance to targeted
immunotherapies: BCMA

R27P
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BCMA

By combining bulk WGS and scCNV analysis in 18 RRMM patients we assessed the mechanisms of
MM antigen escape to targeted immunotherapies and reported antigen drifting /loss in ~ 30%".

* 5 distinct genomic mechanisms leading to BCMA antigen escape: EX"“‘*”“[(
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Antigen escape is a tumor intrinsic mechanism of resistance to targeted
immunotherapies: GPRC5D

GPRC5D bidallelic loss

* Post TCE:

Clonal convergence = 5 cases of MM relapse with biallelic genomic events on GPRC5D (biallelic deletions
or monoallelic deletion and mutations) 12,

Epigenetic silencing: 2 patients with loss of chromatin accessibility at GPRC5D gene locus?.

* Post anti-GPRC5D CAR T:
GPRC5D loss or reduction of surface antigen expression in 6/6 patients post anti-GPRC5D CAR T34,

Lee H et al. Nat Med. 2023;29:2295-2306

Derrien J et al. Nat Cancer 2023; 4: 1536-1543
Mailankody S et al N Engl J Med 2022; 387:1196-1206
Mi X et al. N Engl J Med 2023; 389:1435-1437
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Majestic 1: No change in BCMA Expression but Reduction of BCMA Receptor

Density Was Observed at Relapse in Patients Initially Responding to Teclistamab

No change in sBCMA levels at No change in BCMA expression at Downregulation of BCMA
relapse relapse receptor density at relapse
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* Among patients who initially responded to teclistamab then progressed and had evaluable samples at either baseline or disease progression (PD; small
n), there were no significant changes in sSBCMA levels or frequency of BCMA+ plasma cells in bone marrow at PD relative to baseline; however, reduction
in BCMA receptor density was observed at PD

— Similar results were observed in patients with matched baseline and PD samples

BCMA, B-cell maturation antigen; MESF, molecules of equivalent soluble fluorochrome; PD, progressive disease; SBCMA, soluble BCMA. Vishwamitra D, ASH 2023, Abstract 0455



MonumenTAL-5: High GPRC5D Expression at Baseline but No Correlation with

Response
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* GPRC5D was highly expressed on multiple myeloma cells in each cohort; generally, no correlations were observed between baseline
GPRC5D expression and response
* Atrend of lower GPRC5D expression in non responders vs responders was observed in the prior TCR cohort
* Additional analyses showed that GPRC5D remained highly expressed at relapse in QW and Q2W cohorts, suggesting that
downregulation of GPRC5D was not a mechanism at relapse (Supplement)

Vishwamitra D, ASH 2023, Abstract 1933

GPRC5D, G-protein-coupled receptor family C group 5 member D; NR, nonresponders; Q2W, every other week; QW, weekly; R, responders; TCR-T-cell redirection therapy
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Immune fitness and T-cell function influence response to

CAR-T and TCE

NR: Reduced population of Tey, Tem

NR: Expansion of T reg and/or exhausted T cells T,
(CD57%, TOX*, CD28-, PDCD1¥, TIGIT*, LAG3Y)

Antigen escape (biallelic loss, monoallelic loss coupled with

extracellular domain mutations) is a mechanism of resistance
(more frequent post TCE)

NR: Loss of MHC | surface protein expression on MM cells
Composition of myeloid /DC compartment (immuno-
suppressive environment)

Primary resistance to T-cell based therapies

- High serum soluble BCMA
- High disease burden and EMD

Lee H, Neri P et Bahlis N, Blood January 9, 2024

Defining plasma cells genomic alterations coupled with
the immune profiling will help to identify patients with
the highest likelihood of respond to these therapies and
individualize therapeutics.
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