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« Apoptotic pathway as a promising targeted therapy in cancer»
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Programmed cell death or Apoptosis

APOPTOSIS: A BASIC BIOLOGICAL PHENOMENON WITH WIDE-
RANGING IMPLICATIONS IN TISSUE KINETIGS

J. F. R. KERR*, A. H. WYLLIE anp A. R. CURRIE{}
From the Department of Pathology, University of Aberdeen
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» Greek: apo, « from » and ptosi, « fall »: falling of

» Active, programmed initiated by physiological or pathological stimuli

» Role in development: Ex: formation of fingers and toes of the fetus

» To destroy cells: autoreactive lymphocytes, virus infected cells, cancer cells

» Highly conserved process

Regulator Adaptor Effectors
C.elegans EGL-1 —| CED-9 —| CED4  — CED-3

H.sapiens BAD,BIK _| gcip —| Apaf-1 = Casp9 —# Casp3 —»

etc. A

FLIP —| FADD —» Casp8
Vaux and Korsmeyer; Cell 1999



The morphological distinction of apoptosis and necrosis
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Characteristics Normal cell Apoptotic cell Necrotic cell

Cell shape varies according to function rounded and shrunk rounded and swollen
e SueliD ) Condensed, marginalized
Chromatin euchromatin and At fré mesr;nte d - lighter, disorganized
heterochromatin 9
Cell membrane intact intact, later apoptotic bodies ruptured
Nuclear envelope intact intact disintegrating

Organelles (EM only)

well defined, numerous

shrunk

not discernable

Cytoplasm

contained

contained

Voss AK and Strasser A. The essentials of developmental apoptosis [version 1]. F1I000Research

2020, 9(F1000 Faculty Rev):148 (doi: 10.12688/f1000research.21571.1)

spilling out




Extrinsic Apoptotic Pathway

1. Ligand binding
occurs

2. Receptor ) Receptors from the TNF family: Fas/Apo-1,
TNFa TNFa TNFa oligomerization,
Interstitium ) Receptor Receptor Receptor SODD displaced TNF-aIpha' TRAIL receptors DR4 and DR5S

(TNF receptor associated
death domain)

3. Cytoplasmic
adapters recruited

(Silencer

aratngcompies ) (D1SC)
of Death Domain)

formation

ADD
Cas3 v 5. Caspase 3 cleaved
and released

6. Apoptosis via
terminal execution
athwa

Knigth T, Biochemical Pharmacology. 2019

Apoptosis



Intrinsic Apoptotic Pathway

BAX/BAK 5z,0 ) BH3-only

activators \ /\
BAX / \ Anti-apoptotic‘/
BA

K ‘ — BCL-2

ogg% Anti-apoptotic
BCL-2 inhibitors

Cytoc.hrome co %o ° SM.AC (Second Mitochondria-derived
l ) J- Activator of Caspases)
®—@—@®
APAF1 Caspase-9 XIAP (X-linked inhibitor of
(Apoptosis protease apoptosis protein)
activating factro 1) l

S8
“oY—e —

d"% > Caspase-3
Caspase-7
Apoptosome pe Apoptosis/Cell Death

Current Opinion in Chemical Biology

Knigth T, Biochemical Pharmacology. 2019



A BCL2 family Portrait
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BH4 BH3  BH1 BH2 TM
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Antiapoptotic | BCL-X [ e o S s— e S
multidomain | BCL-B (O e . — .
BCL-w
BFL-1/A1 = —

Proapoptotic | BAK
multidomain | BAX

BIM
BID activators -~ == ]
PUMA | [—————————————— =]

7 === =5
BH3-only ::n; —_—
BIK G T )
HRK Gl I )

[ ma )

NOXA

sensitizers

Gimenez-Cassina and Danial, Trends in Endrocrinol Metab 26, April, 2015

BH= BCL2 homology domain



Regulation of the function of BCL2 family proteins

BH3-only

Anti-apoptotic
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efffectors

l

oligemers

' Cell death




The Bcl-2 family protein interactions mediate the
apoptotic pathway under cellular stress

Cellular stress (DNA damage, growth factor
deprivation, chemotherapy, oxidative stress)

Activator BH3 only Sensitizer BH3 only Initiators of the
mitochondrial
BID BIK  HRK
| HRK i
o HOXA PURIA apoptotic pathway
? | ‘ ?
Multidomain proapoptotic Multidomain antiapoptotic
Br1 — Buia
BCL-w
BAX BCL2 MCL1
BAK BCL-x, BFL1
lMOMF’
|Cytochrome c|
+
_ Procaspase-3 Active
AF’&F 1 Apoptosome ———» caspase-3
Caspase-9 i

:' Cell death

Adapted from Letai, Nature Rev Cancer, Oncogene 2008



Effectors regulation: a multistep process
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. . Bax ‘
Localisation
Bak <=
VDAC1
3
Inhibitory interactions a IP
5 & X I
5 8 38 s
CEY G -

Bak = — —

Conformational changes Epitope 6A7 (BAX)

BH:i-znly 7.:\‘ Epitope Ah-‘l (BAK) .
N ‘ / —<'.. 3{ ]'
o & O 1D

e et

o, ob dissociated, S . . .
BH3 and BH4 inding i BH3 partl a1, a2 dissociated, BH3 buried in dimer,
) Binding in > partly » BH4 exposed, » BH3 fully exposed, ——> BHA el wp0sed Ollgomerlzatlon

buried groove exposed hydrophobic core & latch hydrophobic core & latch
residues exposed residues re-buried




Activation status of BAX and BAK effectors: exposure of epitopes (N’ terminal)
and heterodimers formation

BH3-only i Epitope 6A7 (BAX)
) /;;// Epitope Ab-1 (BAK)

N ;
——1—

A o1, ub dissociated,
BH3 and BH4 » Binding in ) BH3 partly BH4 exposed,

buried groove exposed hydrophobic core & latch
residues exposed
KMS12 PE ct Venetoclax
Lysats totaux  IP BAX 6A7
il o Lo S.0
Venetoclax (30nM) 0 2 5 0 2 5 (h) Q — O
BAX @ BAX activated &

BAK @



Activation status of BAX and BAK effectors: exposure of epitopes (N’ terminal)
and heterodimers formation

o oo o (11
— e e — -

o1, ub dissociated,
BH3and BH4___ o Binding in BH3 partl al, o2 dissociated, BH3 buried in dimer,
inding i > partly ———>» BH4 exposed, ———» gH3 fully exposed, E— BH4 remaing exposed

buried groove exposed hydrophobic core & latch hydrophobic core & latch
residues exposed residues re-buried
KMS12 PE Venetoclax
Lysats totaux  IP BAX 6A7
Venetoclax (30nM) 0 2 5 0 2 5 (h %g
B AX — ——
BAK -— BAX @ BAX activated O

BCL2 | S BAK @



Activation status of BAX and BAK effectors: exposure of epitopes (N’ terminal)
and heterodimers formation

BH3-only f

o & o o 1 17
S — —

o1, ub dissociated, al, o2 dissociated,

BH3 and BH4 Binding in BH3 partly BH3 buried in dimer,
, ) —_) BH4 exposed, ——— gH3 full e :
buried groove exposed hydrophobic core & latch hygogm‘,’b,’;"c’;‘:‘fg‘,’amh BHATemeng wipoeed
residues exposed residues re-buried
Sensitive Resistant ct Venetoclax
Total lysate IP BAX 6A7 Total lysate IP BAX 6A7 Q Q g
$63845 -+ - 4 -+ - o+

Venetoclax - + - + -+ - 4 Q Q

BAX S o

—— —  Sp— BAX @ BAX activated o

BAK @

BAK




Apoptosis evasion one of the hallmarks of cancer

Sustaining proliferative
signaling

Resisting
cell death

Inducing
angiogenesis

Enabling replicative
immortality

Hanahan and Weinberg, Cell 144, March 4, 2011

Evading growth
suppressors

Activating invasion
and metastasis



Apoptosis evasion one of the hallmarks of cancer

Sustaining proliferative
signaling

Bcl-2 family
molecules

Evading growth
suppressors

Resisting
cell death

Activating invasion
and metastasis

Inducing
angiogenesis

Enabling replicative
immortality

Hanahan and Weinberg, Cell 144, March 4, 2011



BCL2 family deregulation in Cancer cells: BCL2 gene translocation

» 1984 : BCL2 (B cell leukaemia or lymphoma gene number 2)

» BCL2 gene (ch18): strong association translocation BCL2/IGH t(14;18)
with follicular lymphoma

A 7(14;18)
bcl-2 breakpoint IigH
5'UTR 3'UTR +
Aot gene - .| [ DD

Chromosome 18 > < Chromosome 14 —»

R

M Fluoresence in situ
hybridization (FISH)

positive t(14;18)

» BCL2 promoted cell survival but no effect in cell proliferation

» Overexpression of BCL2 block apoptosis triggered by diverse cellular stresses.

o
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Delbridge A et al. Nat Rev Cancer 2016




BCL2 family deregulation in Cancer cells:
overexpression of anti-apoptotic members

a Alterations in anti-apoptotic genes
Translocation

BCL2 locus Eu

___ _OE-.--.
\ /
\ /
\

/
\ /
\ /
v/
O

» BCL2 amplification in some cases of Diffuse large B cell ymphoma (DLBCL).

» Most CLL (chronic lymphocytic leukaemia) : BCL2 overexpression
miR-15a and/or _
miR-16.1 deletion ﬁH BCL2 expression

Delbridge A et al. Nat Rev Cancer 2016
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BCL2 family deregulation in Cancer cells:
overexpression of anti-apoptotic members

a Alterations in anti-apoptotic genes

Translocation Amplification Overexpression
BCL2 locus Eu MCL1 locus MCL1 mRNA

| |

\ /
\ /
\ /
———— — - -

» 1g amplification: MCL1 gene (Multiple Myeloma)

» Loss or silencing of miR

miR-29 and/or :
miR-125, miR193 _)H MCL1 expression
» Somatic copy number alterations (SCNA) of BCLXL => BCLXL increase

Q
CR

Delbridge A et al. Nat Rev Cancer 2016
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BCL2 family deregulation in Cancer cells: inhibition of
pro-apoptotic members

b Alterations in pro-apoptotic genes

Genomic loss Silencing Mutation
~__ BAX locus
BIM locus — ~— — TN
— Y e —
: ’ PUMA locus .ATG GGG GGG GAG..
l l Frameshift
i <
: DMttt ¢ ™

..ATG GGG BGG GGA G...

» Homozygous deletion of BIM (20% Mantle cell lymphoma)
» Epigenetic silencing of PUMA or BIM : Renal carcinoma, Burkitt lymphoma

» Mutations (frame shift mutation BAX)

Delbridge A et al. Nat Rev Cancer 2016
[
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Mechanisms of apoptosis blockage in Cancer cells

A) No BH3-only
proteins

BH3-only,
proteins

Anti-apoptotic

L

Effectors Q
Bak/Bax

Cell survival

B) No effector C) Increase of
Bax/Bak Anti-apoptotic

« primed
for
death »

Anti-apoptotic Anti-apoptotic ?

BH3 mimetics
Effectors Effectors Q
Bak/Bax Bak/Bax

Cell survival Cell survival

BH3-only
proteins

BH3-only
proteins

The lymphoid tumor cells are “primed for death” O

Centre de Recherche e Cancérologie et immunologie
-------------



Targeting of “primed for death” cells

BH3
« primed for death » mimetic

BH3-only [
proteins

Anti-apoptotic

—|— Effectors Q Bak/Bax
Effectors Q
Bak/Bax

Bak/Bax activated
Cell survival l

Cell death
The lymphoid tumor cells are primed for death

-------------



Role of the permeabilization of the mitochondrial outer membrane
in cell death

STRESS

Anti-cancer targeted . o B T~ 60
therapies ’ “ Widespread MOMP Minority MOMP
APOPTOSIS _ SURVIVAL

I\/CANCER /



The History of the BCL2 family: from BCL2 discovery to Venetoclax FDA approval

Milestones in the history of the Bcl-2
family Research

1984
1988
1990
1992
1993
1993
1993
1996
1996
2001
2005
2007
2008
2011
2013
2016

Discovery of the gene coding Bcl-2
Role in apoptosis suppression

Bcl-2 localized to mitochondria
Chemoresistance

Bax dimerizes with Bcl-2

Bcl-2 overexpressed in CLL

Bcl-2 ASO reverses chemoresistance
BH3 domain mediates dimerization
Bcl-x 3D structure

Bcl-2 3D structure

Discovery of ABT-737 (1° BH3
mimetic)

Bcl-xL required for platelets
Discovery of Navitoclax (ABT-263)
Navitoclax Phase1

Discovery of Venetoclax (ABT-199)

FDA approval Venetoclax (ABT-199)
for CLL

BH3 mimetic ABT-737



Anti-apoptotic members are implicated in normal cell biology

MCL-1 A1

X X

Lymphocytes

Erythrocytes
Neutrophils A

Platelets

Cardiomyocytes

Neurons

Spermatocytes

Opferman J, FEBS J. 2015



The “priming” condition as a therapeutic window

Cell Resistant to Cell Primed
Death Stimulus For Death

Y o R

Tompkings and Thorburn, Yale J. 2019



Targeting the pro-survival BCL2 proteins

Pro-survival BH3 mimetics
BCL2 family proteins

Venetoclax (ABT-199)

Navitoclax (ABT-263)
ABT-737

S63845 (S64315/MIK665)
I AZD5991
| AMG176
A1210477(pre-clinical
studies)

MG



Initiation and progression of Myeloma

Initiation Progression

Germinal centre === Bone marrow P Peripheral blood

Post-germinal- N N Smouldering N Myclomd i , c
centre B cell myeloma

Inherited variants

Primary genetic events:
¢ |IGH@ translocations

¢ Hyperdiploidy

l

IGH translocations: (% patients)
- t(4;14): FGFR3 and MMSET (10-15%) =™ Poor Myeloma is not a single disease
- t(14;16): C-MAF (3%) prognosis entity:
- t(14;20): MAFB (1.5%) — many multiple myeloma
- t(11;14): CCND1 (15-20%)
- t(6;14): CCND3 (1%)

Hyperdiploidy HY

Trisomies of chromosomes 3,5,7,9,11,15,19 and 21 (57%)



Myeloma cells are “addicted” to pro-survival Bcl-2s

MAF and MMSET high-risk Hyperdiploid and CCND1 MAF and Hyperdiploid
. high . . . H
patients azgog\(lCLl 8 patients are BCL2 high patients are BCLXL high
p<.
65536~ 1 p<.0001 p<.0001
0=002 ' 163847 p<.0001
32768+ o it g.‘,!,:}{:, Z‘? 40964 i
~ o o gl G Q NI A
g 163844 uﬁi‘w : 3 sy S ol W |
-'..I:;:I.l'o" 0] R“ v :':':'v v
o0 ba ~l
81924 -, . { 2561
: MCL1 high high ?
4096 T T T T T T 64 T
A N & A £ A A
& S ¥ < & % <
S N S N\ S S
ox S S N

Multiple Myeloma heterogeneity is extended to the expression of Bcl-2 family members

Gomez-Bougie P & Amiot M Front Immunol 2013



Multiple Myeloma cells are “primed for death”

|:| intermediate
1 tow

Gomez-Bougie P & Amiot M Front Immunol 2013



Our MM tumor collection is mainly representative of the
molecular diversity of patients

CT/ CT/F CD2L CD1 MAF MMSET

il s

CCND1
BCL2

MAF

SSX

FRZB,
SOCS3

WNT10B,
JAG2

MMSET

Moreaux J Pellat-Deceunynck C Haematologica 2011

GAGE, MAGEA,

*The genomic expression profile
show that our cell line collection
(n=40) is heterogeneous and
mainly representative of the
molecular diversity of patients.
*In particular, the group of
patients harboring the recurrent
translocations are well
represented while the
hyperdiploid patients are poorly
represented.



Myeloma cells dependency on anti-apoptotic Bcl-2’s: the Achilles Heel?

* MM cells exhibit an elevated expression of anti-apoptotic proteins
V4 SO N RN A
&~ é‘“\ge&bb & &3‘1@«,":&, i@“’”@‘&o&@i@” RN 6\& &«L‘y%@b&* &
Bcl-2 — D > P G o G e - e o QD - S =2y -
Mcl-l] ™ = ecerec v ~— b e e e TS oo ap — oo @GP ~ = QD) oar G0 o
Bel-XL o s e D e ™ BB e s D = - WD . . s 7_L-.--
Actin —— ecr o ar =P Voo TD oo ms oaey SO OD e oD EBES =2 T e c» e

Bodet L, Gomez-Bougie P et al Br J Cancer 2010,

Are myeloma cells addicted to anti-apoptotic BCL2 members?

[BH3 mimetics toolkit]

-

Venetoclax \

BCL2
BCLXL pP—— A-1155463
MCL1 A-1210477/

\ S$63845 J




Multiple Myeloma Cell lines are MCL1 dependent

[+
o
]

(=2]
o
1

HMCL DEPENCE (%)
N &
e e

—

oS
1

MCL1 BCL2 BCLXLNOT DEP

Gomez-Bougie P et al. BLOOD 2018 and unpublished data

% of cell lines

100+

o
T

B MCL1res
B MCL1int
B mMCL1hin



Ex vivo analysis of cell dependencies in patients

MM patient
1
Ll
o
11 )
o
(]
(&)
20

Control VEN

S63845  A1155463

1%

4%

1 26%

MCL1 Dependent

BCLXL Dependent

BCL2 Dependent



MCL1 as target of therapeutic intervention in
Multiple Myeloma?

Centre de Recherche e Cancérologie et immunologie
-------------



Targeting Mcl-1 remains a priority in MM treatment

50000 p<.0001
40000+ )
‘E'; 30000- o _“"_“ -The amplification of 1q Chr during
< 200009 :Ahit: TEE disease progression lead to MCL1
0000 T overexpression
0

Gomez-Bougie P et Amiot M. Front Inmunol 2013



Background

» Study: BH3 mimetics toolkit for ex vivo testing of primary myeloma cells:

[BH3 mimetics toolkit]

(BC'—Z venstociax | Diagnosis (n=21)
BCLXL }—— A-1155463 wessssp Cohort (n=60) <
Relapse (n=39)
MCL1 | ——| A-1210477
g J

»Dependencies according to cell death were stratified using PCA analysis
in 3 groups:

*Highly dependent

*Intermediate dependent

*Not dependent



Individual dependencies on BCL2 pro-survival molecules

Dependencies

Diagnosis Relapse

Il

[] BCL2dr
[] MCL1dep
- [T] BCLXLder

nnnﬂﬂﬂ.—‘ ﬂ nﬂ"ﬂ nﬂﬂﬂﬂﬂﬂﬂmndependem

LN A B B A A B B

L A B B B A B B B A LN I B A D B A A D B B A D D A A B B A D D A A D B A D D D A B B A A B )

Individual Patients (n=21) Individual Patients (n=39)
=> Intermediately => Not
dependent __dependent

=> Highly
dependent

» Co-dependencies observed at Diagnosis (24%) and Relapse (46%)

» No dependence was observed in both groups



Dependencies of primary cells at Diagnosis and Relapse

venetoclax === | BCL2 30 0=0.01
Diagnosis
A1210477 === | MCL1 ? Relgpse
,,2 60 ns /
A1155463 _| BCLXL _g %
§ 40 . g ns ns
102 7
° f // /
R BB 7
20 % % %
7 7 7
7

BCL2dep MCL1d9eP  BCLXL9eP NOQ dep

»BCL2 similar at Diagnosis and Relapse
»MCL1 dependency is increased at Relapse

»No dependent samples where identified in both stages



Plasticity of dependence in primary cells

% cell death

MCL1 8CL2
dependent depend
M oati
MM patient 55 ﬂ ﬂ MM patient40 )5
100- 100- lone
80- P 804 MCL1
7 = dependent
6o{ "°" /. S 6o-
dependent 7 g
7 =
40 ﬂ Re S 40- . >A
’ S R
20-l ‘ 20"‘ B o -
0 T ) 0 ‘\‘ 9‘ - g' 6'
) \ AN A\ AN
o® « ey b N\
Ven (300nM) Ven (300nM)
“A- S63845 (25nM) - S63845 (50nM)

Unpublished data



BCLXL has a role in resistance to MCL1 BH3 mimetics

/ =0. . \ =0.17 p=0.27 - r=0.26 p=0.08
100 =0.35 p=0.02 aaascire £ p g - P
L L J
g 10+ N 4nd @ .
: :‘ \ s 100 . 14 3 e, *
Qo =d L J
@ M ;! 0‘.’0". E Q j0de .. - 3 j*"‘.f. 3
Josod & ° E T e & 0104
= g ‘“.!,'" «’ =
0014 = ° -l
L L L} 0 ' 1 ] 1 g 0.01"'—‘ 1 1 1
-2 0 2 4 -2 0 2 4 2 0 2 4
K A1210477 (PC1) / A1210477 (PC1) A1210477 (PC1)

» BCLXL negatively influences MCL1i sensitivity

» MCL1/BCLXL mRNA ratio suggests a role of BCLXL in MCL1i A1210477 resistance

MM1S LP1
~1009 p=0.0079 809 p=0.005
S — —
« 80+ = T
o~ 604
-

: 60+
- 404
o 404
T
T 204 —= o =
Ix)
2 0
sict si BCLXL si'ct si BéLXL
BCLXL " . BCLXL

ACTIN = ACTIN =



MCL1 mimetic induced apoptosis in a Bak dependent

manner

p=0.006 OPM2
100~ =0.0007
- = P=0. £ T ] OPM2 Total lysate IP MCL1 ouT
g0 | [ —— 3 KMm1 A1210477(h) 0 1 3 0 1 3 0 1 3
. MCL1 --
<
£ BAK ™ —— | — — -
S 40-
: [ - ¥ ( ) - "
8 204
S BIM

o1 . . . L T g -
si ct si BAK |si BAX siBIM NOXA‘-- proep— . T
—
MM Patient
Total lysate IP MCL1
A1210477 (h) 0 1 0 1
MCLA1 - —
BAK " == ! l

» BAK is essential for Apoptosis induced by MCL1 mimetics



BCL2 protein interactions as target of BH3 mimetics

Sensitive MM o
MCL1 mimetic
« 1.5-
-
LE’ -8~ BAK % % %
= BIM

210
2 N\ BCL2 MCL1 BCLXL
o \ °
2 0.5 \ o @ BAX inactif
= \
3 \ CytC O BAK inactif
a o——___ . :

0.00 i ; a: APOPTOSIS “ Activated BAK

O BIM, PUMA, NOXA
MCLA1i (h)



BCL2 protein interactions as target of BH3 mimetics

Sensitive MM o
MCL1 mimetic
« 1.5-
-
LE’ -8~ BAK % % %
= BIM

210
2 N\ BCL2 MCL1 BCLXL
o \ °
2 0.5 \ o @ BAX inactif
= \
3 \ CytC O BAK inactif
a o——___ . :

0.00 i ; a: APOPTOSIS “ Activated BAK

O BIM, PUMA, NOXA
MCLA1i (h)



BCL2 protein interactions as target of BH3 mimetics

0.5+

Sensitive MM o
MCL1 mimetic

-—
a
1

1.0

Protein bound to MCL1
o
o

!

APOPTOSIS

1 2 3
MCL1i (h)

o

Resistant MM

o
(=)

Protein bound to MCL1
=)

o

MCL1i (h)

119

BCL2 MCL1 BCLXL
@ BAX inactif

O BAK inactif
00 Activated BAK
O BIM, PUMA, NOXA



BCL2 protein interactions as target of BH3 mimetics

0.5+

Protein bound to MCL1
P

o
(=)

-—
a
1

o
o
L

Sensitive MM o
MCL1 mimetic
-®- BAK
= BIM
\ BCL2 MCL1 BCLXL
\ °
\\ % @ BAX inactif
\ CytC @ BAK inactif
O——c__ . i
T m— APOPTOSIS “ Activated BAK
0 1 2 3 O BIM, PUMA, NOXA
MCLA1i (h)

Resistant MM

o
(=)

Protein bound to MCL1
=)

o

2 5
O
-®- BAK om
S 8BM 8
©
c
=
(o]
L
£
)]
it
2
l_-* G L) L] L)
2 3 0 1 2 3

MCL1i (h) MCLA1i (h)



BCL2 protein interactions as target of BH3 mimetics

0.5+

Protein bound to MCL1
P

o
(=)

-—
a
1

o
o
L

Sensitive MM o
MCL1 mimetic
-®- BAK
= BIM
\ BCL2 MCL1 BCLXL
\ °
\\ % @ BAX inactif
\ CytC @ BAK inactif
O——c__ . i
T m— APOPTOSIS “ Activated BAK
0 1 2 3 O BIM, PUMA, NOXA
MCLA1i (h)

Resistant MM

5 MCL1 mimetic

o
(=)

Protein bound to MCL1
/f
Protein bound to BCXL

o

SURVIVAL

MCL1i (h) MCLA1i (h)



Targeting BCL2 family: what’s next?

» Venetoclax: CLL, AML in combination with Azatidine, MM
» MCL1 BH3 mimetics: clinical trials halted => Vectorisation of MCL1i

» BCLXL protact: E3 ubiquitin ligases : degradation of BCLXL

PROTAC

> Inducers of Effectors activation:

» BTSA1L: induces BAX activation
» 7D10 monoclonal antibody: BAK activation
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