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Plasma cells exhibit glycolysis and increased OXPHOS
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Elevated metabolic gene signatures correlate with poor PFS and OS
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Targeting metabolism impacts therapv sensitivity

ETC inhibitors increase sensitivity to Venetoclax

ETC inhibitorl )
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Electron transport chain activity is a predictor and target for

venetoclax sensitivity in multiple myeloma Bajpai R*, Sharma ﬁ
A*, Nature Communications (2020) Mar 6;11(1):1228 «8& apoptosis
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Targeting metabolism impacts therapy sensitivity
ETC inhibitors increase sensitivity to Ven
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= KMS11
: g 10
-0~ Control
BE 80 LH O IACS 25nM
TS 60
23 a0 P =0.0240
o =
! 3 S 20 0, e e
ATF4-NOXA/BIM % 0z 04 06 08 10 ‘ﬁ
BCL2 Ven (uM) 10" |
[ ]
L363 = 0 e :
NOXA o o 5 H
NOXAJY[O 33 w0 Y ¢
§5 L] ’
£ 8 60- '
Eé 40 107 e
32 20
# ———————— 107
00 02 0.4 06 08 10
Ven (uM) .
3 v
> en + +
é_,\\\ IACS +

Electron transport chain activity is a predictor and target for

venetoclax sensitivity in multiple myeloma Bajpai R*, Sharma ﬁ
A*, Nature Communications (2020) Mar 6;11(1):1228 «8& apoptosis




Highlights from

4 . 30-31 gennaio 2024
IMS 20th meeting 2023 G

BOLOGNA, Royal Hotel Carlton

Targeting metabolism impacts therapy sensitivity
ETC inhibitors increase sensitivity to Ven while promoting resistance to Pls
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Targeting metabolism impacts therapy sensitivity
ETC inhibitors increase sensitivity to Ven while promoting resistance to Pls
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Targeting metabolism impacts therapy sensitivity
ETC inhibitors increase sensitivity to Ven while promoting resistance to Pls

SLC7A11
. \20 L363 . KMS11 ETC |nh|b|torl 15 waaw | &kRk sk &% | [ DMSO
DMSO
25 35 ™ - 1 —| —l =1 IACS
=E & 2 £ s 10
ES ES
5o 60 g% il g
2 @ 2 40
e c L o
E 2 2 5 H 20 ‘ 51
= =, p-elF2a TATF4-NOXA/BIM
5 0 5 10 15 20 25 0 0 2 ATF4-SESN2/ BCL2
BTZ (nM) BTZ (nM) ool oll mll
=] M ]
o MM.AS Pauentsa::zl:s \,& e‘*\ o by *#%\
G
g — 100d ‘&% : ;):nsuomcs W% MCL-1 ]
82 g
"_; g 80 2
E : 60 ; 120 L363 120 MM.1S = o
52 a0 e z 2 100 s oo g 100_.1? ’’’’’’ Bl = 2s0miacs
3% . 2 ol 22w ’_‘
* £ ES £ ol
“ 0 10 20 ¢ E% 604 g% 60
0'_'_'_ = o o = 404
BTZ (nM) oz - £z ¥ 3%
- clle 1171 11
. ' ; o @ \; L SE S
Shanmugam, IMS 2023 (oral communication) ﬁ s F’ ¢ - & 0,«»
. @ apoptosis
Nair, IMS 2023 (poster 2023) e M M




Highlights from

30-31 gennaio 2024

IMS 20th meeting 2023 BOLOGNA, Royal Hotel Carlton

A long noncoding RNA provides an essential chromatin
scaffold for protein interaction and myeloma growth
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Chromatin states in Multiple Myeloma

H3K27ac
MM.Gain (12,195 regions)

MM displays an epigenetic configuration distinct
from normal B cell subpopulations, including
significant gains of marks associated with active
enhancers and promoters (H3K27ac, H3K4mel, and
H3K4me3) .i—.i--_-----------
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Agirre et al. Genome Research 2015; 25: 478; Ordofiez R et al. Genome Res. 2020; 30:1; Agirre X et al, Nat Commun. 2019; 10:821; Valcarcel et al, Leukemia.
2021; 35:3012-3016; Carrasco-Ledn et al, Leukemia. 2021; 35:1438-1450; Amundarain et al, Am J Hematol. 2022; 97:E113-E117
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De novo chromatin activation affects genes related to MM pathogenesis
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de novo active regions, with increased chromatin accessibility in MM are enriched in binding motifs of TF families involved in the

pathogenesis of MM

Functional categories associated with the target genes include a variety of functions previously described to be altered in MM
(osteoblast differentiation, NF-kB signaling, MTOR, the TP53 pathway, NOTCH pathway, or oxidative stress responses
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Functional studies to understand the role of epigenetics in MM

CRISPR-CAS9 CRISPRi-dCAS9 BET Inhibitors (JQ-1)

i

e ®

P @ % o
ic) @
o L@fo .
GENE EDITING GENE REPRESSION 0 iz @ mr e
314 selected genes 372 selected IncRNAs GENE REPRESSION
197 de novo active . .
56 TFs Specifically exPressed n MM Regulates acetylated active
] . 89 de novo active
61 epigenetic genes enhancer and promoter

regions
Modified from Liu H et al, Bioinformatics 2015.




nghllghts from 30-31 gennaio 2024

IMS 20th n]eeting 2023 BOLOGNA, Royal Hotel Carlton

The transcription factor IRF2 is essential for MM survival

IRF2 Silencing in MM1R-Cas9 IRF2
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IRF2 regulation of promoters in de novo active regions in MM
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IRF2 target genes are upregulated in MM
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Kinases regulation , cell migration and Oxidative stress

osteoblast regulation

= Genes related to de novo active regions and regulated by IRF2 are upregulated in MM
= |RF2 regulated genes are implicated in kinases, cell migration and osteoblast regulation

F. Prospero, IMS 2023
e
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Genes related to de novo active regions and regulated by IRF2 are upregulated in MM
IRF2 regulated genes are implicated in kinases, cell migration and osteoblast regulation
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IRF2 expression could be included as prognostic biomarker in MM

664 MM patients (CoMMPass)

1- E 3 ;
RF2 (- reterence Kaplan-Meier for OS [complete]
" Surv(oscdy, Death) ~ IRF2.Q4 + amp_1g21_50percent + del_17p13_5O0percent

1.004
Metes) (1425 | = : R
] 0754
&
s 3
Amp 1q21 m=219) 15y | = i <0.001°*" Q5
: a
8
p < 0.0001
. 0.251 == Evenis=0
Del 17p13 (N=51] {1_};13. 2 } - | <0.001*** == Evenis=1
i -+ Events=2
H 0.004 =+ Evenls=3
# Events: 224; Global p-vu!m_a {Log-Rank): 1.1679e-10 v T T v T T u
AlC: 2645.2; Concordance index: 0.62 15 2 25 3 35 0 365 730 1%95 1460 1825 2190
ays

The combination of the /RF2 expression with established genetic biomarkers has a better
impact on the prognosis of MM patients

F. Prospero, IMS 2023
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Pharmacological regulation of de novo active regions in MM
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Pharmacological regulation of de novo active regions in MM

7 : . IncRNA SMILO is the most downregulated gene after JQ1
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MM cell death F. Prospero, IMS 2023
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Pharmacological regulation of de novo active regions in MM

ChiP-seq
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Pharmacological regulation of de novo active regions in MM

Reverse-ChIP demonstrated that FLI1 TF binds to the
de novo chromatin regions related to SMILO

JQ1 decreases FLi
FLI1 expression

MM cell death F. Prospero, IMS 2023
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To wrap up

0O Basal metabolic states predict therapy sensitivity: Low ETC/OXPHOS correlates with venetoclax
sensitivity

O Targeting metabolism impacts therapy sensitivity: ETC inhibitors increase sensitivity to Ven while
promoting resistance to Pls

O MM plasma cells are characterized by de novo chromatin activation of regulatory regions (promoters
and enhancers) which are associated with activation of transcriptional programs involved in MM

O IRF2is a key transcription factor involved in the pathogenesis of MM, through
transcriptional upregulation of kinases, cell migration and osteoblast regulation,
independently of IRF4 activity

O Using genetic and pharmacological approaches IncRNAs involved in the pathogenesis of MM as
SMILO have been identified as epigenetically regulated
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