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Oncologie de précision fonctionnelle
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Functional precision oncology: Testing
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vulnerabilities and novel combinations MODELISATION
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SUMMARY
Functional precision medicine is a strategy whereby live tumor cells from affected individuals are directly per-
turbed with drugs to provide immediately translatable, personalized information to guide therapy. The het- EXPLO RATIO N Fo N CTI o N N E LLE
erogeneity of human cancer has led to the realization that personalized approaches are needed to improve A H H =
treatment outcomes. Precision oncology has traditionally used static features of the tumor to dictate which Quel Ies reponses b|0|og Iq ues a q uel Ies
therapies should be used. Static features can include expression of key targets or genomic analysis of mu- H 1 - A
tations to identify therapeutically targetable “drivers.” Although a surprisingly small proportion of individuals pertu rbatlons d OIVent el Ies et re
derive clinical benefit from the static approach, functional precision medicine can provide additional informa- étud iéeSO

tion regarding tumor vulnerabilities. We discuss emerging technologies for functional precision medicine as
well as limitations and challenges in using these assays in the clinical trials that will be necessary to determine
whether functional precision medicine can improve outcomes and eventually become a standard tool in clin-
ical oncology.




Diversité cellulaire et plasticité maligne dans I'écosysteme
tumoral mammaire
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iverses cellules non malignes Les cellules épithéliales malignes présentent des états
entrent dans la compositiuon tumorale individuels de profils transcriptomiques distincts
(plasticité phénotypique)

Joyce & Pollard, Nature Rev. Cancer (2009) Wu et al. Natiure Genet. (2021)

1 Bulk RNA-seq PAMS0 [l Basal SC CID3586
I | | | R2_AMP HER2_SC M cipasz1
Clinical_IHC -

I TR AT T A NI

|
IETINIEL 1 T 0101 110 | 00 05002 0 1 T WA | Turnou7 1D B LumaA_SC I CiDas4t
LumB_SC W cip3o4s
H| H ‘ “ ‘ H ‘ GM W Unassigned CID3963
1 | A Bulk RNA-seq PAMS0 gxg:‘;
I I | (AR ma S
I W Luma ™ gm:;
Stroma : ame LumB CID4465
1 1 i f I i Normal
If L R LY | Sl HER
Non tumoral cells . | HER2_AMP M CiDadgr1
-endothelial cells, A {0 ] T | ||| R e Cioeas
immune cells Ik ‘ ' ' w HERLnonamp Bl OIS
- _
’ Clinical_IHC
-adipocytes, ‘ G4 ';‘ B R lgg::g
-fibroblasts ‘ ‘H ‘ ‘ } ‘ ‘ | aMs I-Z u i I CID4530N
4 M TnBC CID4535
g GM1 GM2 GM3 GM4 GMS GM6 aM? h [ wma  J[wme |[ HERz || Basal [nd]
50.0% 100% o
- PR [ am1
¥ 0w g
5 5 so%
T b3
§ 200% g
& £ o5%
0% e . ] e e e e 0%
38833 33233 83888 858853 38883 38888 83883
,@gﬁﬁ. ngmué,ugwémué,@ﬂs:u; Jc‘}:'lglmlg' T\Eggm%,gémug §§§§5 E—é 5835€ T
,ﬁw Eggm Eagm Eggm Eﬁgw Eggw Eﬁgm £Eg -3 i3 3 2335 #8332929
£33 ¥33 £33 £33 £33 £33 Y338 coiod cco 0033
S =] =1 = S =] =1 CUpgUE PO LOG3E




La régulation de la permeabilité mitochondpriale par le réseau des protéines
BCL-2 est clé pour la décision mort/survie des cellules malignes (progression
tumorale, chimiothérapie, immunothérapie....)

"_l— Mc Arthur et al. Science 2018 Juin et al., Nature Reviews Cancer, 2013

\ mtDNA + TFAM @BAX (or BAK) O Mitochondrial matrix @ Intermembrane space -
B @
L
1
/ @ e Anti-apoptotic
_., A

N o | —
2l

I\I}ﬁ{(/" Activation
Large BAX/BAK pores Inner mitochondrial membrane In the cytoplasm some mitochondrial hernias will

. form in the outer herniates through BAX/BAK pore, either A) lose inner membrane integrity or B) form
Elongated mitochondrial network at steady state. mitochondrial membrane. carrying mtDNA and TFAM with it. single membrane bound vesicles.

e Cytochromec

BAX or

: 1
| i l
I 1
Cytochrome ¢
© - O T’ﬁ:
(i — J '

| Mitochondrial membrane

o




Des antagonistes pharmacologiques des protéines de survie BCL-2 sont
disponibles

K, (MCL1, FP) < 1.2 nM
K, (MCL1, SPR) = 0.19 nM
K, (BCL2, FP) > 10,000 nM

K, (BCL-X,, FP) > 10,000 nM

ABT-199 / BCL-2 ABT-737 / BCL-xL

ABT-737 / BCL-2 _
WEHI-539 / BCL-xL $63845 /MCL-1




Le modéle, extemporané, des cultures organotypiques
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Utilisation des cultures organotypiques pour identifier des mécanismes
déterminant la réponse a la chimiothérapie

p— Etude comparative des effets de différents traitements met en
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% active caspase-3"*
tumor cells after ABT-737 treatment
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Utilisation des cultures organotypiques pour identifier des mécanismes
déterminant la réponse a la chimiothérapie

Analyse transcriptomique supervisée met en évidence une signature
« Fibroblastes » élevée dans les échantillons résistants
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Oncogene (2019) 38:3261-3273
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Interactions between cancer-associated fibroblasts and tumor cells
promote MCL-1 dependency in estrogen receptor-positive breast

cancers
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Les milieux conditionnés par les CAFs protégent
les cellules malighes en induisant I'expression de
I'ARNM MCLI et en stabilisant la protéine MCL-1



