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Abstract

Estrogen receptor positive breast cancer (ER+) remains a very prevalent
disease with a high mortality rate despite recent successes with new therapies
such as CDK4/6, PARP, and PI3K Iinhibitors. These therapies have shown to
significantly prolong progression free survival of metastatic patients; however,
resistance develops over time in all of the patients and the need to develop new
therapeutic strategies Is pressing.

The bromodomain and extra-terminal domain (BET) proteins play an important
role in the reqgulation of transcription through interaction with acetylated lysine
(AcLys) residues of histones or transcription factors. Moreover, BET proteins
directly regulate transcription of the estrogen receptor (ER) as well as cell cycle
pathway genes. ZEN-3694 is an orally bioavailable BET inhibitor currently being
evaluated In triple negative Dbreast cancer patients with WT BRCA
genotype In combination with PARP inhibitor talazoparib (NCT03901469)

and the data to date suggest that the combination is active.

Here, we report a novel combination strategy in ER+ wildtype BRCA1/2 breast
cancer resistant cell lines to either palbociclib or abemaciclib combining ZEN-
3694 with talazoparib. We demonstrate that this combination has a potent and
synergistic effect on inhibition of proliferation of palbociclio and abemaciclib-
resistant ER+ cell lines with a WT BRCA phenotype. We also report that
ZEN-3694 + talazoparib induced DNA damage response reflected in the
synergistic increase of yH2AX levels, resulting in the increase of apoptosis of the
CDKA4/61 sensitive and resistant models. Moreover, this combination led to the
Impairment of the homologous recombination pathway through downregulation
of CtIP and WEEL1 expression.

Furthermore, our data demonstrate that ZEN-3694 targets several mechanisms
of endocrine and CDKA4/6i resistance including inhibition of estrogen receptor
expression and ER signaling, a significant downregulation of several drivers of
CDKA4/61 resistance such as CDK6, CDK4 and CCND1, as well as inhibition of
alternative pathways such as STAT3 and Erbb2. Our RNAseq analysis revealed
that ZEN-3694 leads to a strong downregulation of key genes involved in the
BRCAl-mediated DNA damage response pathway, as well as double-strand
break repair by non-nomologous end joining.

We conclude that ZEN-3694 in combination with PARP inhibitors is a novel
therapeutic strategy in ER+ breast cancer patients progressing on CDK4/6
Inhibitors and a promising approach in HR proficient breast cancer.

Mechanisms of action of ZEN-3694+talazoparib combination
In CDKA4/61 resistant models of ER+ breast cancer

Synergistic < ZEN-3694+Talazoparib > ZEN-3694 down-
Increase in regulates MYC
DNA damage
response

| » Inhibition of

Addltlye ! hormone-

, effegt n mediated DNA
synergistic 'r;dléCtt'gQi;n Inhibition of  |nhibition of damage response
increase of yH2AX POp alternative homologous i
protein levels with | pathways recombination i
ZEN + talazoparib : | , y
combo i i | ZEN-3694 inhibits ERa,

v | : CCND1 and CDK6
Synergistic increase of v v

. ... BET inhibition by ZEN-
ZEN-3694 inhibits 3694 leads to down-
Erbb2, STAT3 regulation of CtIP and

WEE1

PARP1 cleavage

EPIGENETICS

#1287 Abstract #1129

O e N O N
ZEN-3694 inhibits proliferation of ER+ breast ZEN-3694 and talazoparib induce DNA damage and ZEN-3694 and talazoparib synergistically
cancer cell lines resistant to CDK4/6 inhibitors iInhibit homologous recombination iInduce apoptosis in CDK4/6i-resistant cells
\_ RN O\ /
Development of CDK4/6i-resistant ER+ cell lines ZEN-3694 inhibits CtIP, WEE1, ERa and induces yH2AX ZEN-3694 synergizes with talazoparib by inducing
7 day viability of CDK4/6i-resistant vs. parental MCF7 cells MCE-7 g g g g 8 g 8 apoptosis in CDK4/6i-resistant cell lines
- . S g S 9 © 0 9
palbociclib abemaciclib s = 2 a S % PRS- s g P @ = s
3 w2 -t 13853 £328853 £.523 £.543 -
9/120- - PALBO-R S);lzo- - ABEMA-R = g ‘_'__ é ‘:_ 59 : S ‘_: % 8 © -g - 0 8 O 8 Z E . z ¢ % .é . z o %
= 100+ I I I > 100- S Z Z o 2 |9 ZI P g prd 6 O? + E + % o? + g t o o2 8 8 — S O \C—)I 8 —
a = a W w o W W W o U -~ Z2 Z o Z Sz z g Z NS T & 3 8 ® 4+ 8 4
2 g0 S g0l O2NNI<NOQOZNN <N W W o W W W o U S - - E o T & > £ o
© o o O 5 =SS s2;5 s 5353 = O NNINAHS NN < N S Z2 Z o Z = Z Z g Z
= 60- = 60- 283333283333 U)C§§§§(/)C O S N N ® N O = N N ® N
L ke =23 3353533385555 s o = = = = 2 5= =2 = =
2 405 9_;40- o~ 3 . 50/ s e b ws |MYC O - v v v v 0O v « « « a S 2 2 2 2 a S 3 3 3 3
% 20- % 201 Sl - N e e e et ! et Nt et St S | AC 120 e — — — [ —‘ICHP &
S g o 2 e (CDKE | it sttt | ACHT 115 N pEpmperewspe Rorsa
T 2 -1 0 1 2 = 1 0 1 ) PP R———— V) 80 — — — — = PARP
O . 3 S A s - 0 | —— e — s e s s el VVEE 0 s | Actin
|Og Concentration uM |Og Concentration uM m s 3 e = Erbbz — . — Rt s S L L — — o — cll
; 20 ——— ——— B e e e COKA4 " = Actin N—— aen
ZEN-3694 in combination with talazoparib inhibits proliferation e e e e e ot St et st St | ACH = e e e | s ERG Apoptosis assay at 7 day (Flow cytometry)
of both CDK4/6i sensitive and resistant ER+ cell lines 2 e I e
MCF7-WT CAMAL1 — - ———— e |\H2AX TS b b s sSTALS g R 807 == PALBO-R MCF7
S o~ lalazoparip < - Talazoparib e S S S S S S S S S S St Actin e i Actin = S
= -o- ZEN-3694 o8 -~ ZEN-3694 i O
3 100 @ « ZEnseuTaazopas 911 3 . o ZEN-3694+Talazoparib MCF7-WT PALBO-R MCF7 MCF7-WT PALBO-R MCF7 s 90 =
0 & GENE Expr Fold Change 2 g
= 9 PALBO-R | ABEMA-R| & 40- o
E 50 -g c-MYC § S
g g 50- ZEN-3694 treatment affects DNA damage pathways FANCD? 2 0 2
- > : : : ns S o
= = A In CDK4/61- resistant models XRCC4 S >
® T 53
Z  0- E 0- lonizing Radiation Blel ns 0-
S 3 2 4 0o 1 2 C 4 3 2 1 o0 1 2 - ATEL
o0 Concentration Ul | Role of BRCA1 in DNA damage response RAD51
d log Concentration uM WEE1
ABEMA-R-MCF7 PALBO-R-MCF7 Nucleus S
8 100 o -@- ZEN-3694 3 -o- Talazoparib TOPBP1
3 -e- Talazoparib 1 & ZEN-3694 FANCG _
Z 801 : - ZEN+Talazoparib g 1001 @ o ZEN-3694+Talazoparib p21CIP1 AL % Apoptosis: red — strong effect; green — less effect
o | FANCC
g 60 o e Cell line /Treatment MCF7-WT Palbo-R MCF7
@ 2
E 40 g 50- BRCAL DMS0O
s . 2 CTlp ZEN-3694, 1 uM 29.96 34.5
N 2 ATRIP Abemaciclib, 1 uM 46 28.8
S 05 00 05 10 15 20 3 ’T FANCD GADDAS ZEN + Abemaciclib
Log Concentration (uM) -3 2 . (‘.ni mmmt?nn - 1 2 2/ G2/M-phaseitransition Palbociclib, 1 uM
el C
DNA damage ZEN + PaIbOC|CI|b
Cell Cycle:G2/M DNA Damage e Géhe TALA 001
Checkpoint Regulation ARTIE | _ e TALA 0.01+ZEN 1uM 32.25 52.7
Siidati iyl T \TMY / = MDM2 mediated p53 ATF?Y T.@n‘ggr?:ption : u ' :
Regicatve g A . @ o - G“;wh TALA 0.1 uM 32.1 47.75
| lica MDM2) | L5 cell-cycle arres E2D Sihase
v Streee ) — trams?ltion TALA 0.1+ZEN 1uM 47.63
. — Conclusions
5/ ZEN-3694 in combination with talazoparib has potential as a
Q19 \/ . . . . .
oL N clinical strategy for patients developing resistance to CDK4/6
T~ e inhibitors:
= & - T1/SNIE Chromati
€ ﬂ &y OCT-1 SWISM re%%f%ﬁ':g 1. ZEN-369_4 O_Io_vvnregglates key players and pathways of
CDKA4/6 inhibitor resistance.
. Homolo ; GADDA5 - ' ' ' inhibiti
— - th;%gif?ij?r?e romplgors Lo ADD 2. ZEN-3694 synergizes with talazoporib by inhibiting

DP-1 TDAC
T «\‘T\\t/ \r—- =/

Rb-dependent repression of
E2F-mediated transcription

Il rights reserved.

© 2000-2021 QIAGEN. All rights reserved.

*Data were analyzed through the use of IPA® (QIAGEN Inc.,
https://www.giagenbioinformatics.com/products/ingenuitypathway-analysis)

proliferation and inducing apoptosis of ER+ breast cancer
cell lines resistant to CDK4/6 inhibitors.
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