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Treatment algorithm for RS patients
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disease progression

“aonre . R v" No drug or combination is currently
N approved for RS

Condoluci and Rossi, Front Oncol 2022




What novel agent combinations can be used?

Mono- Small-Molecule Inhibitors Immunotherapy
(e} clonal . : ADC
s 2 BTKi BCL2i PI3Ki Immune Checkpoint Blockade | CAR-T
Combination Regimen Ab
Anti- Anti- Anti- Anti-
R-EPOCH | R-CHOP OBIN IBR ACALA ZANU PIRTO VEN DUV COPA PD-1 PD-L1 CTLA-4 cD19 POLA
IBR + NIVO
NCT02329847,
NCT02420912
IBR + NIVO + IPI
NCT04781855

IBR + NIVO + Liso-Cel
NCT05672173

ACALA + R-CHOP
NCT03899337

ACALA + VEN + DURVA
NCT05388006

ZANU + TISLE
NCT04271956

PIRTO + VEN + OBIN
NCT05536349

VEN + R-EPOCH/
VEN + R-CHOP
NCT03054896
VEN + OBIN + ATEZO
NCT02846623,
NCT04082897

VEN + DUV
NCT03534323

COPA + NIVO
NCT03884998

POLA + R-EPOCH
NCT04679012

Ryan CE and Davids MS, Am Soc Clin Oncol Educational Book 2023

v’ Pre-clinical models are needed to determine the best combination



Patient-derived xenografts can be used to study mechanisms and therapies

a v Grow reproducibly

\ V" Are genetically related to

the primary

v Have a stable mutational
Richter’s syndrome Primary tumor sample

patient (lymph node biopsy landscape
or PB)
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| |

RS9737 RS1316 RS1050 IP867/17 Vaisitti T. et al., Cancer Research 2018



RS-PDXs are genetically different, but related to their primary tumor

RS1316
| Chromosomal abnormalities | _ Relevant genes |

Deletion 6p22-p25
Gain 8g22-qgter
Trisomy 12
Gain 15q11
Deletion 16p13.3
Deletion 20g13.13

RS1050
|_Chromosomal abnormalities | _Relevant genes _

Deletion 2p25.3-p16.3
Amplification 2p16.3-p16.1
Deletion 2p16.1
Amplification 2p16.1-p14
Gain 6p25.3-p23
Deletion 6p23-p21.32
Gain 10 p15.3-g26.3
Gain 11p15.5-g25
Deletion 13g14.11

REL, XPO1

MIRN15A-MIRN16-1
TP53
MALT1, TNFRSF11A

Deletion 13g14.2-q14.3
Deletion 17p13.3-p11.2
Gain 18g21.2-923

RS-PDXs
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Vaisitti

Relevant genes

mMyc

TP53

T etal., Blood 2021



RS-PDX are good models to test tumor-targeting experimental therapies
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Antibody-drug conjugates
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Targeting the apoptotic process

v" RS show limited responses to bcl2 inhibitors

v' RS show a different profile of expression of pro- and anti- apoptotic molecules compared to
CLL

v' RS cells show decreased apoptotic priming compared to CLL cells
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Rationale for combining drugs that target multiple anti-apoptotic molecules

v" BCR signaling prevents Mcl-1 ubiquitination

Active BCR signaling
No Mcl-1
degradation

BBBBB

AAAAAAAAAA

Inhibition

Blocked BCR
signaling
Mcl-1 degradation

v" Inhibition of PI3K signaling results in GSK3B activation, leading to ubiquitination
and subsequent degradation of Mcl-1, making RS cells more sensitive to Bcl-2

inhibition by Ven.

lannello A, et al. Blood 2021



Effects of PI3Ki and BCL2i

v" In vivo combination of Duv and Ven significantly blocks tumor growth in sub-

cutaneous RS-PDX models that express BCL2
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Alternative strategies for inducing apoptosis
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Alternative strategies for inducing apoptosis
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v/ Combination of CDK9i with bcl2 inhibitors is effective, if both targets are expressed



Pre-treatment patient profiling is essential

RS-PDXs RS patients’
DUV/VEN treatment molecular profiling
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Alternative targets may come from “omic” studies

v" RS cells show activation of different metabolic pathways compared to CLL cells
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Among metabolic targets we focused on NAMPT

v NAMPT is the NAD biosynthetic enzyme with the highest expression in CLL
v NAMPT expression is regulated by BCR signaling

v NAMPT regulates NAD levels and therefore activity of NAD-dependent enzymes

De novo pathway Salvage pathway

NAMPT
IDO

L-Kynurenine

v

3-Hydroxykynurenine
A CD73
v Biological N
3-Hydroxyanthranilic acid . . §
v signaling

2-amino-3-carboxymuconate ATP production
semialdehyde

NRK

NADS Redox metabolism
NAAD
NMNAT
QAPRT T NAPRT
Quinolinic acid » NAMN <€ NA

v Novel NAMPT inhibitors are available for study



Evidence of positive feedback loop involving BCR NAMPT and SIRTUINS
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Effects of combination of BCR inhibitors and NAMPT inhibitors

NAD levels (RLU x pl/ug; * 10%)
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v Treatment with PI3Ki and NAMPTi significantly decreases tumor growth

Messana, GV, submitted



Conclusions

v RS is an unmet clinical need in CLL management, due to the lack of successfull
therapies and the difficulties to collect primary samples

v" OMIC studies and mouse models are helping in understanding disease
development, hierarchy of genetic lesions

v RS-PDXs may represent “avatar’”’ models for pre-clinical investigation before
going back to patients’ bedside

v" Successful therapeutic approaches will likely come from the combination of
multiple drugs
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