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Outline

. Precision oncology strategies

. Targeting cancer epigenetics

. The advent of novel antibody-drug conjugates
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AURORA Data Flow

Screening

eLocally relapsed BC or
MBC with up to 1 line
of systemic treatment

Central Lab evaluation

eCellularity
eHistopathology

Detected gene deletions (copy-number < 1)

CREL chr22:21272220-21304221 Primary: 1.0 Meta: 1.5
PIK3CD chri:9770468-9787161 Primary: 1.5 Meta: 1.0
MAF chri6:7T9628302-7T9633837 Primary: 1.0 Meta: 1.0
ING4 chri2:6760342-6772272 Primary: 1.0 Meta: 2.5
THE2 chr3:195590930-195622288 Primary: 1.5 Meta: 1.0
RPSEKAZ chré:166826214-167275671 Primary: 1.0 Meta: 1.5
CBL chri1:119077066-119170497 Primary: 1.0 Meta: 1.5
sMo chr7:128829224-128852373 Primary: 1.0 Meta: 2.5
IGFZR chr6:160412137-160526168 Primary: 1.0 Meta: 1.5
CDH1 chri6:68771243-63867431 Primary: 1.0 Meta: 1.0
CDHS chri6:66413223-66437149 Primary: 1.5 Meta: 1.0
CYP2DE chr22:42522525-42526792 Pr. : 1.0 Meta: 1.0
ICF2 chr11:2154213-2161533 : 1.5 Meta: 1.0
IRF4 chré : 393089-407569 : 1.0 Meta: 1.5
FLT3 chr13:28578144-28644781 ¥: 1.0 Meta: 1.0
FLT1 chr13:28877210-29069106 Primary: 1.0 Meta: 1.0
MYHS chr22: 36678627 -36745288 Primary: 1.0 Meta: 1.0
FANCA chri6:89804902-598582998 Primary: 1.0 Meta: 1.0
RALGDS chr9:135973939-136024364 Primarv: 1.5 Meta: 1.0

Molecular advisory board
annotation of patient reports

MAB Output:
662 patient reports
1750 variants annotated
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Informed consent, Registration and Samples

collection
AURORA Biopsy

REPORT
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Molecular analysis
elon Torrent TGS (411 genes
for tissue)

elon Torrent TGS (27 genes
for ctDNA)

elllumina, TrueSeq RNA seq
eOncoScan, FFPE, SNP/CNV

o=

Feedback to clinician

Consolidated MAB report
« Advice » to clinicians
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Potentially actionable molecular alterations

Other oncogenes MLH1 (germl.), 0, 34
(KRAS, NRAS, BRAF

EGFR), 3%
FGFR1 amp, 2%

RB1 LOF, 2%

PTEN LOF,
PIK3CA, 30%
HRD other, 6%
BRCA2 (som.), 3%
BRCA2 (germl.), 3%_/

BRCA1 (som.),2%__

BRCA1 (germl.), 2%

ERBB2 mut.,
4%
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Molecular screening of MBC: ready for dally practice?

Readiness of use in clinical practice ESCAT for alterations in breast cancer Prevalence in the
AURORA population

Tier I (I-A, I-B, I-C) | Targets ready for implementation in = ERBB2 amplification (IA), germline 149 (39.4%)
routine clinical decisions BRCA1/2 mutations (IA), PIK3CA At least 1 alteration
mutations (IA), MSI (IC), TRK fusions (IC) identified in 51.6% of
. L ) : tients.
Tier 11 (11-A, 11B) Investigational targets likely to PTEN loss (IIA), ESR1 mutations (I1A), 66 (17.5%) _E’a 1ents

targeted drug, but additional data (I8}
needed
Tier 111 (111-A, 111-B) Clinical benefit previously demonstrated in Somatic BRCA1/2 mutations (l11A), MDM2 13 (3.4%)
other tumour type or for similar molecular amplification (I11A), ERBB3 mutations (l1IB)
targets
Tier IV (IV-A, IV-B) Preclinical evidence of actionability ARID1A/B, ATM/ATR/PALB2, CDH1, IGF1R, 169 (44.7%)
INPP4B loss, MAP2K4/MAP3K1, MT4, MYC,
NF1, PIK3R1, RUNXB1/CBFB, SF3B1, TP53 (IVA)
TierV Evidence supporting co-targeting approaches
Tier X Lack of evidence of actionability CCND1 amplification, FGFR1 amplification 15 (4%)
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Single Nucleotide Variants based on TGS:
Primary vs Metastases

All patients

P53 No change in truncal mutations but an enrichment in resistance
mechanisms such as ESR1, PTEN and MAPK pathway genes
o _|
AN
PIK3CA
TNBC HER2+ ER+
c
£ 9 9- P53 o] P53  QF P5§\
5 PIK3CA 0 PIK3CA
E o
£ § 87 8 & ]
3 10— g g ESR1
g 2 o PIK3CA 2o 5.l ° T
= < o KDM6A S I
S 2 10 3 10 3 ERBB2
) g § |okras gfRes? g 0 JRAS
o~ £ E £ CDH1
o KDM6A o g 0 AKT1 g " o
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o PTENZ CDH1 o o |
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Copy Number Alterations: Primary vs Metastases
(N=57)

MYQ
o

25
|

CN gains (KAT6A, MYC) and CN losses

(RB1) in genes promoting endocrine

CN gains in genes promoting cell cycle
arrest evasion (MDM4), treatment ; . 5 p” 5

20

15

% amplif meta
% gain meta

10

resistance via DNA repair (AKT3) e
CN losses in ARID1A is correlated with B
microsatellite instability, a mutator e
phenotype and PD-L1 expression 1 oo
o_| gogoooo o
1Shen J et al. Nature Medicine 2018. 8.2 2
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Aberrant FGFR signaling mediates resistance to CDK4/6 inhibitors
In ER+ breast cancer
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Lucitanib in ER+/HERZ2- MBC
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A need for a new generation of targeted drugs

Cohort 1 Cohort 2 Cohort 3 All
FGFR1 Amp | 11913 Amp Both
Non-Amp
H (n = 32) (n=18) (n = 26) (n = 76)
O N ~ n % n % n % n all grades | % all grades
(grade 3-4) (grade 3-4)
Hypertension 28 88 14 78 24 92 66 (50) 87 (66)
Hypothyroidism 20 [k} 7 22 10 39 34 (0) 45(0)
) Nausea 14 44 2 11 9 35 25(1) 33 (1)
Proteinuria 12 | 38 | 6 | 33 | 6 | 23 24 (0) 32 (0)
MeO AN Fatigue 15 | 47 3 17 5 19 23 (3) 30 (4)
Diarrhoea 12 | 38 | 4 | 22 | 7 | 27 23 (1) 30 (1)
0 N/ Headache 9 | 28 | 2 | 11 | 7 | 27 18 (0) 24 (0)
Asthenia 7 | 22 | 3 | 17 | 6 | 23 16 (2) 21 (3)
% Molecular formula: CogH,sN,0, AST increased 11 34 2 11 2 8 15 (1) 20 (1)
N H; C| Molecular weight: 443.51 ALT increased 10 31 2 11 2 8 14 (2) 1? (3)
clog P: 3.81 Vomiting & | 19 | 2 | 11 | 5| 19 13 (0) 17 0)
Thrombocytopenia | 6 19 1 6 5 19 12 (2) 16 (3)
Reduced Appetite 6 19 1 5 19 12 (0) 16 (0)
Lucitanib potently and selectively inhibits VEGF receptor (VEGFR)-1, -2, i:d::;r:f ::: Z :g f 16? 2 12 :; Ei; :2 :3:
and -3 and FGF receptor (FGFR)-1 and -2 kinases in the nanomolar range. Abdominal oain T e e T 00 30
upper
ALP increased 4 13 2 11 1 4 7(1) 9(1)
@ S Myalgia 2 6 2 11 2 8 6 (1) 8 (1)
1’1 INSTITUT - J-
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e NEW ENGLAND JOURNALof MEDICINE

Erdafitinib for Urothelial Carcinoma

MULTICENTER, OPEN-LABEL, PHASE 2 STUDY

_\ Erdafitinib _i_

Dose-Selection Phase Selected Regimen

10 mg/day 6 mg/day 8 mg/day
Patients with locally advanced (intermittently) (continuously) (continuously)
and unresectable or metastatic (N =33) (N=78)
gg}g{i‘lﬂ r;::;::;oma Wit Interim analysis completed (N =99)

and regimen selected

0
Rate of confirmed response 40%
95% CI, 31-50

Grade 23 adverse events 3 67%
QuQ
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PIK3CA Is an actionable oncogene
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SOLAR-1: A Phase Ill randomized, controlled trial

(NCT02437318)

Men or postmenopausal
women, with HR+,

HER2- ABC

* Recurrence/progression

on/after prior Al

* |dentified PIK3CA status (in
archival or fresh tumor tissue)

» Measurable disease or
=1 predominantly Iytic

bone lesion

» ECOG performance status <1

01::0
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(N=572)

ALP 300 mg QD PO
+ FUL 500 mg IM* . .
PIK3CA- n=169 Primary endpoint
mutant cohort * PFS in PIK3CA-mutant cohort
(n=341) PBO (locally assessed)

+ FUL 500 mg IM*
n=172

Secondary endpoints include:
* OS (PIK3CA-mutant cohort)
PFS (PIK3CA-non-mutant cohort)

1:1, stratified by presence of
liver/lung metastases and prior

CDK4/6 inhibitor treatment
ALP 300 mg QD PO

+ FUL 500 mg IM* PFS (P/K3CA mutation in CtDNA)
PIK3CA-non- n=115 OS (PIK3CA-non-mutant cohort)
mutant cohort
(n=231) PBO ORR/CBR

+ FUL 500 mg IM* Safety
n=116

*  *Fulvestrant given on Day 1 and Day 15 of the first 28-day cycle, then Day 1 of subsequent 28 day cycles.
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SOLAR-1: Alpelisib proof of concept and regulatory approval

PIK3CA-mutated

Median PFS, months:

80 ——s—Alpelisib+ fulvestrant (n=85) 11.1 (95% CI: 7.3-16.8)
[
& ——=——Placebo + fulvestrant (n=88) 3.7 (95% Cl: 2.1-5.6)
‘s 60+
&2 N TR .
=
3 40+
o
o
20 -
0=
r rrrr.r.rrrrrr.r.rT. T .7 ... I I Ir I 1 11 111
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Time (Months)

Number of subjects still at risk

Alpelisib +Fulv8 77 69 66 956 55 49 47 40 37
Placebo +Fulv 88 83 53 46 34 33 28 27 23 23

L J

32 31 26 24 21 19 16 12 12 1 3 3 3 1 1 1 1 1 0
19 17 16 14 12 7 7 4 4 3 3 2 2 1 1 1 1 1 0

Alpelisib + Placebo +
Data cut-off: fulvestrant | fulvestrant
Jun 12, 2018 (N=85) (N=88)
Number of PFS events, n (%) 43 (50.6) 63 (71.6)
Median PFS 111 3.7
(95% ClI) (7.3-16.8) (2.1-5.6)
oHR (95% Cl) 0.48 (0.32-0.71)
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100 =
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Probability of PFS

20 =

PIK3CA WT

Median PFS, months:
=——a— Alpelisib + fulvestrant (n=1153) 7.4 (95% Cl: 5.4-9.3)

= Placebo + fulvestrant (n=116)

5.6 (95% CI: 3.8-9.1)

1 1
0 1

Number of subjects still atrisk
Alpelisib + Fulv 115 110
Placebo +Fulv 116 110

André F et al. ESMO 2018.

86
79

1 1 1 1 1 1 1 1
3 4 5 6 7 8 9 10 11 12 13

Time (Months)

6 48 48 31 29 14 12 7 5 3 0
72 43 42 31 30 20 20 8 5 1 0

Alpelisib + | Placebo +
Data cut-off: fulvestrant | fulvestrant
Dec 23, 2016 (N=115) (N=116)
Number of PFS events, n (%) 49 (42.6) 57 (49.1)
Median PFS 74 5.6
(95% Cl) (5.4-9.3) (3.9-9.1)
HR (95% CI) 0.85 (0.58-1.25)
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PISK-AKT-mTOR and Trastuzumab Resistance

A 1.0 PTEN expression
I Vlow
~IMhigh
& aad =+ high-censared
g ° e ]
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5 BREAST-A PI3K INHIBITOR WITH TARGETED COMBINATIONS IN SOLID TUMORS TREATMENT
Eo 4
z
E 0.2+
ad , , , prvalue 0.127 Step 1 Dose escalation Step 2 Cohort expansion
000 10.00 20.00 20.00 40,00 50,00

Time to progression in months

B .. i 7] MEN1611 + Trastuzumab

i il type If DLT

E o5 —:;ﬁi:r{? _— Cohort 1, 16 mg BID -

g N=15

£ oo {(HER2+/mPI3K)

| If DLT

2, ket § Cohort 2, 32 mg BID _m

E o IFDLT 1 N=15
0.0 Eevealive (.06 3 E— Cohort 3, 48 mg BID {HERE*J’HR"
0.00 1000 2000 2000 40.00 so.00 poslmennpausaIImPISK}
Time to progression in months ]
& B MEN1611 + Trastuzumab + Fulvestrant MEN1611 + Trastuzumab + Fulvestrant

pathway
~no
i lyes
=+ no-censored

e
®
1

NCT03767335 Piccart M et al. ASCO 2019.
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Berns K et al. Cancer Cell 2007
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Double PIK3CA mutations and the concept of « super-oncogene »

MCF10A dose response to alpelisib

1.0+

Fraction cell viability
=]
o

e
°

Empty vector
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E726K

M1043L

E545K
ES545K/E726K
E545K/M1043L

TR NN

-4 -‘2 0 2
log, [alpelisib] (uM)

MCF10A dose response to alpelisib

1.0

Fraction cell viability
=
o

Empty vector
WT

E453Q

E726K

H1047R
E453Q/H1047R
E726K/H1047R

AR R

T T T T

-4 2 0 2
log, [alpelisib] (uM)
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MCF10A dose response to GDC-0077
4 _

Fraction cell viability

log, [GDC-0077] (uM)

MCF10A dose response to GDC-0077
1.0 e

Fraction cell survival
o
CJ

e
°

-8 -6 -4 -2
log, [GDC-0077] (M)

Empty vector
WT

E726K

M1043L

E545K
E545K/E726K
E545K/M1043L

SERENE

Empty vector
WT

E453Q

E726K

H1047R
E453Q/H1047R
E726K/H1047R

Eea v g

Best Percent change in SLD from Baseline
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PIK3CA ctDNA status:
Wi Single
H Multiple

Vasan N et al. Science 2019.

C  Total PIK3CA mutant D Single PIK3CA mutant E Multiple PIK3CA mutant

ctDNA population ctDNA population ctDNA population
< 407 - 5 407 NS = 407 3
e e e
2 304 S 304 S 304
o o o
1 n 1]
5 5 5
2 204 2 204 o 204
" 3 7
e e e
o o o
2 104 2 101 2 104
o o o
@ Q o
= oy a
O o @ ipd © o
Placebo  Taselisib Placebo  Taselisib Placebo  Taselisib
(n=103)  (n=236) (n=80)  (n=193) (n=23)  (n=43)
Treatment group Treatment group Treatment group




Selective Estrogen Receptor Degraders (SERDS)

festosterone
Aromatase Inhibitors SERMs SERDs
(anastrazole, letrozoke, exemestane) (tamoxifen, toremifens) (elacestrant, fulvestrant)

Also G1T48, LSZ102, SAR439859, AZD9833, GDC-9545
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EMERALD: Phase lll trial of elacestrant (RAD1901) vs endocrine
therapy for previously treated ER+ advanced breast cancer

Inclusion criteria Elacestrant

* Advanced/metastatic 400 mg QDf

ER+/HER2- breast cancer
Progressed or relapsed on or
after 1 or 2 lines of endocrine

therapy, 1 of which was
given in combination with a
CDK4/6 inhibitor, for
advanced or metastatic
breast cancer

Investigator’s
choice of:
— fulvestrant
— anastrozole
— letrozole
— exemestane

e« ECOGPSOort

R
a
n
d
0
m
[
z
a
t
[
0
n

Stratification factors:

e ESRT mutation: Y/N

* Prior treatment with fulvestrant: Y/N

* Presence of visceral metastases: Y/N
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Promise as combination therapy

A 1200- B 1.200-
—+— Vehicle —4+— \ehicle
-+ Palbociclib 45 mg/kg =¥ Everolimus 2.5 mg/kg
1,000 -{ -=-- Fulvestrant 3 mg/dose 1,000 7 -+ Fulvestrant 3 mg/dose
~#— Fulvestrant + palbociclib ~#— Fulvestrant + everolimus
_ -©- Elacestrant 60 mg/kg - ~© - Elacestrant 60 mg/kg
% 800 ~® Elacestrant + palbociclib £ 800 ~® Elacestrant + everclimus
E E
2 g
= 600+ g 600 -
g e
= _ o
g < 2 E 400
|E 004 000 L 1 T g i o . E
:
200 - 200 =¥ _@___,5.-....57.-&.__&_,5
: *
=
0 . i , 0 T T 1
o 10 20 30 0 10 20 30
Days of treatment Days of treatment
1,200 Individual tumors, end of study 1,200 Individual tumors, end of study
T I
E 500 E 500
8 2
3 B
E Fulvestrant E Fulvestrant
+
.E. 300 palbociclib .!i 300 everolimus
8 — S —
= =
2 Elacestrant 5 Elacestrant
O 100 paibociciib 100 everolimus
© 1 1
A e FuNastrant Pabooib Fuivestranty Elacestrant Bacestany 100 e Fufvestant Everolmus Fuvestrany HacestantHacastrant/
palbociclit palbociclib evarolimus averolimus
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A variety of combinations based on epigenetics-targeting drugs

a Irradiation Damage to DNA o
%%‘_ and/or proteins ©
|
@ Premetrexed ©
o
Microtubule

wp e’

-

PARP:

Chromatin
relaxation

BRCA1
l RADS1
RBBPS
Acetylated ! TOPBP1

protein
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Hormone precursor

Aromatase
F—inhibitor

A QOestrogen
or androgen

/

\ t- androgen —— Anti-oestrogen

Proteasome
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Kinome adaptation

Morel D et el. Nat Rev Clin Oncol 2019.
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Tumor responses

- Overall*, 3 patients had a PR (2 were confirmed) and 9 had SD*

50 — Confirmed PRs at
1.5 mg dose (n=2)
Schedule A

» Small intestine (jejunum)
adenocarcinoma

» Duration of response:
9.5 months
(followed by PD)

Schedule B
-50 Treatment » Esophageal squamous
W 2 mg Schedule A M 1.5 mg Schedule A cell carcinoma
@ 0.2 mg Schedule A 0.5 mg Schedule A « Duration of response:
=75~ M 1 mg Schedule A [ 2 mg Schedule B 6 months
M 1.5 mg Schedule B (iellerizal o7 D)

Tumor volume change from baseline (%)

-100 I I I I I I I I I I I I I I I I I I I I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Patients (ordered by maximum % decrease)

*22 patients were evaluable according to RECIST 1.1; TSD lasted for >10 cycles in one patient. PD, progressive disease
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

CANCER

Repression of BET activity sensitizes homologous
recombination-proficient cancers to PARP inhibition

Cancer Cell

BRD4 Inhibition Is Synthetic Lethal with PARP
Inhibitors through the Induction of Homologous
Recombination Deficiency

Cell Reports

BET Bromodomain Inhibition Synergizes with PARP
Inhibitor in Epithelial Ovarian Cancer

.
Breast International Group



ZEN003694-004 Clinical Study Protocol Version: Final Draft
Original 14Sep2018

CLINICAL STUDY PROTOCOL

TITLE A Phase 2 Study of ZEN003694 in Combination with Talazoparib in
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The ADC approach

\ 7
Trojan horse
Linker
MAb Drug

Target antigens overexpressed Target antigens in the tumour vasculature
in cancer cells « Fibronectin, extra-domain B (EDB)

* GPNMB * Endothelium receptor ETB

* NCAM (CD56) * PSMA

* TACSTD2 (TROP-2) * VEGFR2

* Folate receptor alpha * Tissue factor

* Tissue factor * ROBO4

* ENPP3
*CD70 Tumour cells
* P-cadherin

* Mesothelin

* STEAP1

* CEACAM5

* Mucin 1

* Nectin 4

» Guanylyl cyclase C
* SLC44A4

* PSMA

* LIV1 (ZIP6)
* SLITRK6
*5T4
*SC-16

‘ Target antigens in
the tumour stroma
« Collagen IV

* Periostin

* Tenascin ¢

jr Driver oncogenes
* HER2
* EGFR
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Change at Best Response (%)

Sacituzumab Govitecan (anti-Trop 2 ADC) in heavily pretreated metastatic TNBC
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« Metabolite of ?
topoisomerase | inhibitor
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irinotecan
0
00000
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-80
N = 69; 66 patients with postbaseline target lesion measurements
-100 4 « = CR, confirmed "

Compound Indication Research / Preclinical  Phase 1 Phase 2 Phase 3 Approval

Bardia A et al. J Clin Oncol 2017. mTNBC (3L+) Re-submit BLA
mTNBC (3L) - ASCENT

Urothelial (3L) - TROPHY U-01
Sacituzumab
govitecan HR+/HER2- mBC
(IMMU-132)

CPI combo (mBC / mUC / mNSCLC)

PARPiI combo (mBC / mUC / ovarian)

Basket (IMNSCLC / H&N / mSCLC /
endometrial / HCC)
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SYD985 vs T-DM1 In the pre-clinical setting
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Novel ADCs in heavily pretreated HER2+ MBC

Trastuzumab Duocarmazine (SYD985) Trastuzumab Deruxtecan (DS-8201)

[ HER2-positive

- |
= —HL| | il =
- B
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr T T T T T T T e T 100=
ORR =33% ORR =59.5%
PFS = 7.6 months PFS = 22.1 months
3 ongoing phase 3 trials
.1’1. NCT03262935 .
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Bystander killing: anti-HER2 ADCs in HER2- (low) breast cancer

kK~ - () <—— Tumourcells, TAMs

' Antigen () Lysosome
Y mAb % Microtubules

3% Diftusable drug () Cathepsin B
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from baseline (%)

Best change in tumour size
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Novel anti-HER2 ADCs and the concept of HER2-low

Trastuzumab Duocarmazine (SYD985)

[ HER2-low hormone receptor-positive T

[ HER2-low hormone receptor-negative
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Change from baseline (%)

-100-

Baner;ji U et al. Lancet Oncol 2019

Hiroji Iwata et al. 2018 ASCO Annual Meeting.

Trastuzumab Deruxtecan (DS-8201)

HER2-Low Breast Cancer
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DESTINY-BreastO04 randomized phase 3 trial in HER2-low MBC

4 3\
Stratification: DS-8201a

Archived HER2 IHC (n~360)
sample # prior chemo \ /
LI+ | (HR+/no prior CDK) &l . 3

(central) vs HR+/prior CDK ) TPC (single agent)

s HR) (n*180)

One or Two prior \ J
chemotherapy N=540
Fresh biopsy Fresh biopsies

Archival tissue allowed if sample was

taken after last reatment
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(optional)

| Stratified By:

I+ HER2 IHC status
i- Hormone receptor
I status (+, -)/CDK
| status

|+ Number of prior
I lines of

| chemotherapy

Until whichever

—

Until subject
r.a.:ithdr;:—p‘-‘rmJ PD oceurs first: study
unacceptéme 1 closure, withdrawal
ici ~40 days of consent, lost to
tzng;t:;;rae(? ";im from EOT follow-up or death
, elc. ‘ 1
l 11 )
On-Study Endof || ¢ iow. || Long term Follow-up
Treatment || Treatment = period (every 3
period (EOT) months)

DS-8201a arm pts will receive IV infusion over 30-90 min
every 21d (+ 2 d) until discontinuation criteria is met.

+ Investigator's choice arm will receive, until

discontinuation criteria is met:

7 Capecitabine
7 Eribulin

71 Gemcitabine
11 Paclitaxel
71 Nab-paclitaxsl
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Clinical trial referrals: trials.ljbctcu@bordet.be
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