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The Landscape of HR+ MBC Treatment
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Acquired resistance to ET in HR+ BC
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Acquired resistance is defined as:

* Recurrence 2 2 years after initiation of adjuvant therapy
« Disease progression 2 6 months after endocrine therapy
initiated in the metastatic setting

Some ways acquired resistance may occur:

« Activation of growth factor signaling pathways
- PIBK/AKT/mTOR
- MAPK/ERK

 ER mutations

 Changes in the tumor microenvironment

G2 Cell Cycle 61

S

Cardoso et al. Ann of Oncol 2017
Bachelot et al. JCO 2012
Bedard et al. Breast Cancer Res Treat 2008




Primary resistance to ET in HR+ BC

Androgen Primary resistance is defined as
(A) A  Recurrence either within 2 years of adjuvant therapy
 Disease progression < 6 months after treatment in the metastatic setting
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PFS in 1st and 2"9 line treatment of HR+ MBC with
CDK4/6 Inhibitors

1st AND 2" LINE
t S 2nd
1st LINE TREATMENT 2 2"d | INE TREATMENT TREATMENT
PALOMA-2 MONALEESA-2 MONARCH-3 MONALEESA-7 PALOMA-3 MONARCH-2 MONALEESA-3

Phase Ill placebo

. Phase IlI Phase Il Phase IlI control Phase IlI Phase Ill placebo  Phase lll placebo
Design
placebo control placebo control placebo control (pre-menopausal placebo control control control

patients only)
Letrozole (or

Endocrine partner Letrozole Letrozole Letrozole Tamoxifen) + LHRH Fulvestrant Fulvestrant Fulvestrant

agonist
CDKA4/6 Inhibitor Palbociclib Ribociclib Abemaciclib Ribociclib Palbociclib Abemaciclib Ribociclib
Patients on study, n 666 668 493 672 521 669 726

Primary Endpoint = PFS (CDK4/6 inhibitor + ET vs. ET)

HR 0.58 0.56 0.54 0.55 0.46 0.55 0.59
Median PFS, 24.8 vs 14.5 25.3vs 16 28 vs 14.7 23.8vs 13 95vs 4.6 16.4 vs 9.3 20.5 vs 12.8 (7.7 mo)
months (10.3 mo) (9.3 mo) (13.3 mo) (10.8 mo) (4.9 mo) (7.1 mo) ' ' '

T
VANDERBILT §7 UNIVERSITY  qigitanili et al, Lancet Oncology 2016; Finn et al, NEJM 2016; Hortobagyi et al, NEIM 2016; Tripathy et al, Lancet 2018; Sledge et al, JCO 2017; Goetz et al, JCO 2017
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OSin 1stline treatment of HR+ MBC with CDK4/6
Inhibitors

1st LINE TREATMENT

PALOMA-2 MONARCH-3 MONALEESA-2 MONALEESA-7
. Phase Il Phase Il Phase Il Phase Ill placebo control
Design :
placebo control placebo control placebo control (pre-menopausal patients only)
Endocrine partner Letrozole Letrozole Letrozole EEEAElE (©F Tampxﬁen) *
LHRH agonist
CDK4/6 Inhibitor Palbociclib Abemaciclib Ribociclib Ribociclib
Patients on study, n 666 493 668 672
OS (CDK4/6 inhibitor + ET vs. ET)
HR 0.76 0.76
Not yet reported Not yet reported
2 2
Median OS, months (Aug 2023?) (Dge 202 63.9vs 51.4 58.7 vs 40.9

MEDICAL CENTER Finn et al, NEJM 2016; Goetz et al, JCO 2017; Llombart-Cussac et al, ASCO 2020; Sledge et al, JAMA 2020; Hortobagyi et al, ESMO 2021



OS in 2"9 line treatment of HR+ MBC with CDK4/6
Inhibitors according to ET resistance

1st AND 2M LINE
> 9nd st nd
2 2"% LINE TREATMENT TREATMENT ISt LINE TREATMENT 2" LINE TREATMENT
PALOMA-3 MONARCH-2 MONALEESA-3 MONALEESA-3 MONALEESA-3

Design el A lll pleese Phase Il placebo control Phase lll placebo control Phase lll placebo control
placebo control control
Endocrine partner Fulvestrant Fulvestrant Fulvestrant Fulvestrant Fulvestrant
CDK4/6 Inhibitor Palbociclib Abemaciclib Ribociclib Ribociclib Ribociclib
Patients on study, n 521 669 726 365 361
OS (CDK4/6 inhibitor + ET vs. ET)
Median OS, months 34.9vs 28 46.7 Vs 37.3 53.7vs 415 NR vs 51.8 39.7 vs 33.7
(7 mo) (9 mo)
HR 0.81 0.75 0.72 0.64 0.78
Primary resistance, early 20.2 vs 26.2 (HR 1.14; 38.7 vs 31.5 (HR 0.68) 35.6 vs 34 (HR 0.81) . .
relapse, 2L NS)
Secondary resistance,
sensitivity to prior 39.7vs 29.7 (HR 0.72) 48.8vs 40.7 (HR 0.78) 49.0vs 41.8 (HR 0.73) _ _
therapy, 1 L

Im et al NEJM 2019 and SABCS 2020; Turner et al, NEJM 2018; Sledge et al, JAMA Oncol 2019; Slamon
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Unanswered questions in CDK4/6l use:

Growth Factor Receptors

* Optimal sequencing (1St or

8994 1.ERloss 2. Upregulation of growth

2nd |in 6)7 8888 Esr1 mutation factor pathway such as FGFR
* Biomarkers (other than e o
ER/PR positivity) help “ ” ey PR oo
selection of patients? LA i
* What to do upon  —
progression? =

* Mechanisms of resistance  Eameesof potentl ciical

still under investigation DT eome: ) CycinD-COK 4/
. . . 2 Uprgzzlation & Growith independent proliferation
e Several combination studies e -

with novel agents (targeted  *®'™«" w

therapies, immunotherapy,
etc.) under way
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Biomarkers beyond ER/PR:
Common genomic alterations in HR+ MBC

Mutations in Breast Cancer: comparison of pre- vs. post-CDK4/6i tumors

Pre-treatment

Post-treatment
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Mechanisms of resistance to ET and CDK4/6i:

PI3K Pathway

Confers malignant
transformation, tumor
Invasion, enhanced
angiogenesis and survival,
drug resistance
p110a oncogenic mutations:
37% Endometrial
30-40% Breast

25% Colon
13% Bladder

PIK3CA amplified: 30% ovarian,
lung

PTEN mutant/lost:

TN breast, prostate, glioblastoma,

melanoma, pancreatic,
endometrial, ovarian, lung, head
and neck, hepatocellular, thyroid
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1.Activation of FGFR pathway
2.Activation of PI3K/AKT/mTOR pathway
3.Loss of ER or PR level

4 Higher transcriptional activity of AP-1

5.EMT pathway

6.Smad 3 suppression
7.Autophagy activation
8.Immune mechanism

Pandey et al., IJC 2018




PFS and OS treatment of HR+ MBC with
PI3K pathway inhibitors

TAMRAD HORIZON BOLERO-2 prE102 SOLAR-1

Phase I Phase Il Phase Il Phase I Phase Il _ Phasell open-iabel
: placebo control, (indirectly compared to real
Design open label, placebo control placebo control, placebo control, > ond [ .
22" line 1stline 2 2" line 22" line 2 21¢1ine, no prior world data) :
- . - CDK4/6i 2 2" |[ine post-CDK4/6i
Endocrine partner Tamoxifen Letrozole Exemestane Fulvestrant Fulvestrant Fulvestrant or Letrozole
PI3K Pathway Inhibitor Everolimus Temsirolimus Everolimus Everolimus Alpelisib Alpelisib
Patients on study, n 111 1112 724 131 LI (ST 127 with PIK3CAm
(572 total)
PFS (PI3K pathway inhibitor vs. control)
Median PFS, months 8.6vs 45 9vs 8.9 7.8vs 3.2 10.3vs 5.1 11vs 5.7 7.3 “vs” 3.7
HR 0.54 0.90 0.45 0.61 0.65 N/A
OS (PI3K pathway inhibitor vs. control)
Not reported
Median OS, months Not reported (most patients 30.9vs 26.5 28.3vs 31.4 39.3vs 31.4 N/A
censored)
HR 0.45 0.89 0.89 1.31 0.86 N/A

VANDERBILT “? UNIVERSITY Bachelot et al. JCO 2012; Wolff et al. JCO 2013; Baselga et al. NEJM 2012; Piccart et al. Annals of Onc 2014; Kornblum et al. JCO 2018; Andre et al. NEJM
MEDICAL CENTER 2019; Andre et al. ESMO 2020; Rugo et al. ASCO 2020




Trials with PI3K pathways inhibitors addressing
mechanisms of resistance to ET and CDK4/6i

Trial Additional Agent/Strategy Progression on CDK4/6 inhibitor and Al after 24
months as last therapy

. Ribociclib 300 mg/day

TRINITI-1 mTOR inhibitor  Everolimus 2.5 mg/day
NCT02732119 (Everolimus/ribociclib/ - Exemestane 25 mg/day Moulder. AACR. 2018

exemestane) ’ ’
PASTOR mTORC 1/2 inhibitor Response (n=43)
NCT02599714 (Vistusertib)

Clinical Benefit 39.5%

NCT02871791 mTOR inhibitor

(Everolimus/ palbociclib/ Partial Response 7%

exemestane)

52% ribociclib dose reduction;
86% temporary interruption

VANDERBILT §/ UNIVERSITY
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FGFR1 amplification correlates with early progression on
endocrine therapy and CDK4/6 inhibition

MONALEESA-2 trial PALOMA-3 trial

FGFR1 amplification is an

independent predictor of

OS in ER+ BC treated with
tamoxifen

*  Postmenopausal

women with
HR+/HER2- advanced
breast cancer

*  No prior therapy for

advanced disease

* N=668

Ribociclib (600 mg/day)

Primary endpoint
3 weeks on/1 week off v P

+
Letrozole (2.5 mg/day)
=334

RECIST v1.1)

Secondary endpoints

«  Overall survival (key)
«  Overall response rate
¢ Clinical benefit rate

« Safety

PFS (locally assessed per

* HR+, HER2- ABC

« Pre-/peri-" or post-menopausal

* Progressed on prior endocrine
therapy:
~On or within 12 mo adjuvant
—On therapy for ABC

» <1 prior chemotherapy regimen
for advanced cancer

Al received goseretin.

2:1 Randomization

Palbociclib
(125 mg QD;
3 wks on/1 wk off)
+

Fulvestrant’
(500 mg IM g4w)

Placebo
(3 wks on/ 1wk off)
.
Fulvestrant”
(500 mg IM g4w)

A —- FGFR1 normal -
£ 100 — =2,
—- FGFR1 overexpressed - 2 | FGFR1 normal (N=244)
_ 2 - — PBO+Let Wt 2w S iy g
© = 9 FGFR1 gain (N=15)
> P=0.005 % ==+ PBO+Let Alt £ 80 Median PFS=3.9 months
:E, 1004 o o —— Rib+Let Wt 2 95% CI (1.7,7.4)
(8] . = . pd
7] oo - - - Rib+Let Alt S 60
o 2
8 = Palbo + Fulv 3=
Y 1 = — o 40
p : E N=2s9 LS
c
& 501 , 8 2 2
"a ety 8 Hazard Ratio=3.398
1 0] £ 107 95% Cl(1.911,6.040)
% ' o g N R by S . g o peoodor
o
£ ' w 0 2 4 6 8 10 12 14 16 18 20 22
t : g Number of patients at risk Time (Month)
& s . 14‘::: orma 21 202 v“n Mo 125 104 0 10 2 1
% 0 T T T 1 % g - : F 0
a 0 5 10 15 20 @ . ; G
. 2 Ty S — g,
Time (years) o o : v z % £5%CI35.56)
A : el
) | 1 ) T T 4 70 % Cl ( 2 )
Elbauomy Elsheiks et al. Breast Cancer Res 2003 0 5 o 15 20 25 30 = iy Heci Reloe b00.
2 1 < 1
Karlsson et al. Genes Chr Cancer 2011 Plac + Fulv 3 F20
| Grou FGFR1/ZNF703 N  Median PES HR _ 3 %
Turner et al. Cancer Res 2010 p alteration (95% CI) P N=142 g 4
. & 30
Rib + Wild-type 202 24.84 % al
1o 2.14 (0.93 —4.94)  7.50e-02 ]
Amplified 10 10.61 g 107
o
= 0
'8
Plac + Wild-type 205 14.59 0 2 4 6 8 10 12 14 16 18 20 22
Lot 1.61(0.82 —3.17)  1.70e-01 Number of paents at isk Time (Month)
Amplified 10 11.43 e i1 8 @ 24 @ 2
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Triple therapy with fulvestrant/ palbociclib/ erdafitinib
has potent activity against HR+/FGFR1-amplified PDXs

250 - -o- Control
Fulvestrant
-®- \/ehicle 200 - -+ Palbociclib
Fulvestrant I. Fulvestrant

150 ¥ + Palbociclib

Fulvestrant
-+ + Palbociclib

-
o
o

r

-¥- Palbociclib

- Fulvestrant

44
o
T PP

Fold change compared

Change form baseline (%)
B
o

+ Palbociclib B0 = + Erdafitinib
Fulvestrant .
—&~ + Palbociclib 20 4
+ Erdafitinib :
03
' :Ip=0.0005 -20 4
O L] L] L LJ . -40 -l:
0 S5 10 15 20 25 £0 :
Treatments (days) 3
80
=100 4
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Phase Ib/ll trial of fulvestrant + CDK4/6i1 palbociclib + pan-

FGFR TKI erdafitinib in FGFR-amplified/ HR+ MBC

i bl Ll F F F
—I ﬂ —I Tumor evaluation
P P q8 weeks
Postmenopausal women with FGFR-altered/ ER+/HER2- E =
locally advanced or metastatic breast cancer that v
) progressed on/after Al therapy l | ol | | | M
@ N~ 32 | | 1 | | | I
(7} Week 1 Week 2 Week 3 Week 4 Week 1 Week 2 Week 3 Week 4
2 l 0
o [ FGFR inhibitor + CDK4/6 inhibitor + fulvestrant ]
‘ L - Ji T J
Cycle 1 Cycle 2
[ DLT period ]
NCT03238196 [

Tolerability period )

+ HR+/HER2 neg MBC
* FGFR1 - 4 amplification
+ Evaluable disease

1 cycle = 28 days

. Dose Fulvestrant Palbociclib Erdafitinib
+ <2 lines chemotherapy Level
» Unlimited lines of ET, prior CDK4/6i allowed (IM g28 days) (PO x 21/ 28 days) (PO daily)
1 6 mg
-1 500 mg 125 mg 2L
-2 4 mg

VANDERBILT §/ UNIVERSITY
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Disease Progression or
Unacceptable Toxicity

O

B = PK and PD markers
[]=cfDNA
[l = FFPE block for NGS

F = Fulvestrant
P = Palbociclib
E = Erdafitinib

Mayer et al, SABCS 2020




Clinical outcomes based on FGFR1 FISH
amplification results

FGFR1FISH FGFR1 copy
ratio number

6.3 173 EE—
4.4 157 TE—
1.7 5-9 ———

llllllll’ SD

SDITOX
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NA
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6.3 123

71 156.1
6.6 14.8

. FFFFREREE
:1; ;:Z e .: Very high FGFR1 amplification
29 8.9 EE——
5.7 e |
1 2.2
11.8 22,4 DEEE—— = R = w0
9.2 oy |
8.1 2. 7
FGFR3 e N LLLL 4
12.2 28.3
9.5 19
1 1.8 ——
1 17—
14 48—
4.2 8
4.3 9.5
1 2
1 1.8 m———
28 5.3 m———
i 8.9 16.1
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Mayer et al, SABCS 2020 : FGFR3 FGFR3
11.6 RN~
. 1086 28—
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Targeting ESR1 Mutations

ESR1 mutants favor formation of agonist conformation of Era, enabling
ligand-independent binding of co-activators = endocrine therapy (mainly
tamoxifen and Al, fulvestrant a little less) resistance

-
=
Z S
)
e
AF1 domain >\.rm_s 8
W DBD 06
[C] Hinge domain gg
[[] LBD and AF2 Q0
[ WW protein—protein interaction domains 5. 88
© Missense mutation 2 88
S 5%00
%) O
NN QOQ
9 o $FXuooR
22 S it
B 8 D488l
Q00 o Q0000 ©
Q0 Q@ QRR9O O
e[ | [ [ | |
0 100 200 300 400 500 595

Scale (amino acids)

Fusion with YAP1 after exon 6 of ESR1

erocvar: [ [

0 100 200 300 400 500 600
Scale (amino acids)

Nature Reviews | Cancer
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Turner et al., 2016; Augusto et al., 2016




Several oral SERDs in HR+ MBC

Selective Estrogen Downregulators (SERD)

Aromatase Inhibitors (Al) Selective Estrogen Modulators (SERM) Antagonist and degrader e.g. Fulvestrant
Block synthesis of estrogen | Antagonist in breast; agonist in uterus/bone “ " Limitation: Poor bioavailability

e.g. Letrozole e.g. Tamoxifen ' ‘ '

DOQ@OX

Company Completed Trials Ongoing Trials

GDC-9545 Genentech Phase | dose escalation and expansion as a single agent
and + palbociclib

RAD-1901/ Radius Phase 1 dose escalation and expansion Phase Il study of single agent vs TPC

Elacestrant Phase 1B FES-PET study

AZD-9496 Astra Zeneca Phase | dose escalation and expansion Window pre-op study compared to fulvestrant x 1 dose
accrual completed

AZD-9833 Astra Zeneca Phase | dose escalation and expansion as a single agent
and + palbociclib

SAR-439859 Sanofi Part A presented at ASCO 2019 Phase I/11 dose escalation and expansion as a single agent
and + palbociclib

LSZ102 Novartis Phase | single agent data presented at SABCS | Phase I/1b: Single agent, + ribociclib, + alpelisib

2018
G1T48 G1 Therapeutics Phase I: Single agent dose escalation and expansion
ZN-C5 Zeno Phase I/Il dose escalation and expansion as a single agent

and + palbociclib

VANDERBILT E? UNIVERSITY

LY3484356 Lilly
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AMEERA-1,; a phase 1/2 study of Amcenestrant (SAR439859), an oral SERD, as
monotherapy and in combination with other anti-cancer therapies,
In postmenopausal women with HR+ MBC

Amcenestrant monotherapy at an RP2D of 400 mg once daily: PK, safety, and P

antitumor activity, including post hoc analyses by prior therapy, and ESR1
mutational status

Key Inclusion Criteria - heavily pre-treated, endocrine sensitive patient populat
—Postmenopausal women with HR+ MBC
—Measurable disease and 2 6 months of prior ET in the advanced setting

—<S 3 (Part A) or £ 1 (Part B) chemotherapies in the advanced setting
—Prior mTORI and = 1 prior CDK4/61 based therapy allowed

VANDERBILT §/ UNIVERSITY

MEDICAL CENTER

Linden et al., SABCS 2020



Heavily pre-treated patient population: Safety profile

Patient demographics and baseline characteristics TRAESs occurring in 2 5% with Amcenestrant2 150 mg QD g

Amcenestrant 2 150 mg QD Pooled Population

(N =62)
Median age, years (range) 63 (37-88) Pooled Population (N = 62)
ECOGPS, n (%) TRAES, n (%) All Grades Grade 23
0 37 (59.7)
Any class 39 (62.9) 0
1 25 (40.3)
Prior advanced lines of therapy, median (range) 2 (1-8) Hot flush 10(16.1) 0
2 3 prior lines, n (%) 30 (48.4) Constipation 6(9.7) 0
Type of prior therapy in advanced setting, n (%)
Arthralgia 6(9.7) 0
SERD 29 (46.8)
SERM 18 (29.0) Decreased appetite 5(8.1) 0
Aromatase inhibitors 59 (95.2) Vomiting 5(8.1) 0
mTOR inhibitors 21 (33.9)
Diarrhea 5(8.1) 0
CDK4/6 inhibitors 39 (62.9)
Chemotherapy 26 (41.9) Nausea 5(8.1) 0
Number of organs involved in metastatic disease, range 1-6 Fatigue 4(65) 0
Visceral metastasis, n (%) 58 (93.5)

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER Linden et al., SABCS 2020



Response rates in evaluable patients defined by

prior lines of therapy ReS p O n S e rates an d

Pooled < 3 Prior Without Prior
Population(A+B) Advanced Lines TargetedTherapy

duration of therapy

Best overall response, n (%)

CR 0 0 0
ol
PR 5(8.5) 5(15.2) 3(214) & @59@&@*@ 5—?’
SICETE
S8
SD 24(40.7) 15 (45.5) 8 (57.1) GETEE ;’P ) ) .
[] [] —r
PD 30(50.8) 13 (39.4) 3(21.4) x =7
ORR, n (%) 5(8.5) 5(15.2) 3(21.4) x 2
CBR, n (%) 20(33.9) 14 (42.4) 9 (64.3) x z
1004 Best overall response x =
Partial response (n=4) a : x
80 - | Stable d.|seas_e (n=25) 2 x X x Study Part
W Progessive disease (n = 30) D % xx
60 x Indicates 0% tumor shrinkage % X ox PartA(n=13)
Qo oXx B Part B (n =49)
g 407 : : Overall response
§ 20+ 4 x Partial response
5 IIIII X ox +  Stable disease
X
2 o EEEEEN +  Progressive disease
% . x : . X X g ongOing
?:—- -207 x % E g x g .
3 =
-407 Patient T E 2 5 2 ‘
601 E— | \ I | | | | | | | —
0 8 16 24 32 40 48 56 64 72 80 88 92
-801 Treatment duration (Weeks)
-100-

VANDERBILT §/ UNIVERSITY
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Clinical benefit and evolution of ESR1
mutations in cfDNA over time

Decrease in allele

All ESRT mutations’ frequency

Clinical benefit (CB) rate in patients with

available ESR1 mutations at baseline s 207 cini N |
< inical benefit
g 15 - — No clinical benefit
ESR1 Mutations No CB (N = 22) CB (N =8) g 10 -
D538G 13 (59.1%) 5 (62.5%) % >
0 - T T
E380Q 5 (22.7%) 0(0.0%) Cycle 1, Day 1 Cycle 2, Day 28
Cycle
L536P 2 (9.1%) 0 (0.0%)
L536R 1 (45%) 0 (OO%) D538G D538G
S463P 5 (22.7%) 1(12.5%) = F3800
o 0 [536R
Y537C 4 (182 /0) 1 (125 /O) Not detected Not detected
_ R256*
Y537N 4 (18.2%) 3(37.5%) — [ R223Q
Y237C Y537C
Y537S 4 (18.2%) 3(37.5%) Y537H — Y537H
Y537N Y537N
L536H 0 (0.0%) 1(12.5%) V5375 Y5375
VANDERBILT §/ UNIVERSITY .
Linden et al., SABCS 2020 Baseline EOT
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PADA-1 Study: ESR1mut and CDK4/6l

|
o |
3 | 452 patients c > | -
1,017 patients e ' [ 15t|ine MBC &= :—P 430 patients
7 : *  HR+ [ HER2- IAI + palbociclib o % I
I | * «Al-sensitive »2] A - . - & o :
| T_% t t t a5 e : ;
: fDNA analyses &I : . Prevalen;e qf ESRl.mutaotlon in ctDNA at diagnosis of
| ESR1,,,, detection: | metastatic disease is 3.2% (33/1017)
: - at inclusion & at 1 month : * 7.1% (19/267) if prior adjuvant with Al >12months ago
|
| - then every 2 months :
' [
'L_—_—_—_—_—_—_—_—_—_—_—_—_—_-- e * “Clearance” of ESR1 mutation at 1 month in 23 of 33
§1 | 135 patients = 1 patients
@: ’Al + palbociclib G | [Ful¥ patvocic
A | If rising ESR1mut g | Siep s EsR1,,| : == ==
| | and no concomittant PD IF e ® : (optionnal) “cleared” | : : ==
: W1 ReIDOCICH e : at1month| =
OSSN A | ~ o
Co-primary endpoints: PFS (RECIST) from randomization (step #2) & safety (all steps) o ; ,.
- - El
e
* PES to Al + Palbo: 1.01 o ———
* ESRyr: 26.7m (N=973) e
. > 081
* ESR1,, With clearance at 1 month: 24.1m (N=23) % 08 ESRI, | ++ 5 5 o 5 < @
* Persistent ESR1,,,: 7.4m (N=10) Bosl still detected | 2 &t a'"
o atlmonth | 2™
(=% ;.".
© 044 < >
= = ; : %
= ESR1,,, detected
@D 0.2
logrank test: p<0.001
B e 6 12 18 24 30
VANDERBILT‘, UNIVERSITY Months

MEDICAL CENTER Wagle et al, ASCO 2020



Selective ER covalent antagonists (SERCAS) for the
treatment of ERawt and ERamut breast CA

H3B-5942 engages C530 on ER wt and mutant

Conformation selective peptide probes shows H3B-5942

holds ER in a unique conformation ~ *}
#Min

ERMT ERu7E ER DS

Phase | Phase Il
450 mg 450 mg
(N=11) (N=83)

Amendment (open)
300 mg (N=11)
Addition of 14-18
patients with ESR1
Y537S mutation, in

H3B-5942 is a non-degrader and
stabilizes ER similar to tamoxifen

H3B-5942 (SERCA)

Fulvestrant (SERD)

4-OHT (SERM)

_________ e ——reye |
Y Il | ERarsarsv

Unlike tamoxifen, H3B-5942 is not
an agonist in uterine cells

[
1

L)
N

(relative to DMSQ)

———

mERii
——

o

Fold change in PGR expression

——— ——

pswa

2
B

5 s
GDG-0810 H3B-5942

osma

2
2,

J
4-0HT Ful

Best Overall Response

i %

Complete response
Confirmed partial response
Stable disease
Progressive disease

Not evaluable

Following medicinal chemistry optimization in this indazole series, H3B-6545

was discovered. H3B-6545 binds covalently to a cysteine residue at position

530 of both wild-type and the constitutively active mutant ERa proteins,
including Y537S and D538G

In vivo, H3B-6545 demonstrated significant single agent anti-tumor activity in
xenograft mouse models representing ERaWT and ERaY>37S breast cancer (smitn

etal. Aacr 2017y @Nd in PDX breast cancer models including ESR1Imut orpal et al. sagcs
2017)

Phase I-Il of oral H3B-6545 monotherapy trial

Best Overall Response by ESR1 Subtype

absence of D538G
mutation

ORR (%) (95% confidence interval)?

Median duration of response (mo) (min, max)
Median time to response (mo) (min, max)
Clinical benefit rate (CR + PR + SD>23 weeks)

N=72 yoronal | Polyclonal | Y537 and
Y537S and D538G
Response g'sg';?;' D538G Negatives
0 (N=2) (N=43)
(N=27) n (4 g
12 (17)
31 (43) Complete response 0 0 0 0 0
27 (38) Confirmed partial response 3 (30) 0 3 (11) 0 9 (21)
2 (3 Stable disease 4 (40) 10 (59) 14 (52) 1 (50) | 16 (37)
17 (9, 27) Progressive disease 3 (30) 7 (41) 10 (37) 1 (50) | 16 (37)
7.5 (3.5, 16.6) Not evaluable 0 0 0 0 2 (5)
2.7 (1.6,5.5) Clinical benefit rate 6 (60) 6 (35) 12 (44) 1 (50) | 16 (37)
29 (40) Median PFS (mo) 7.3 5.4 5.4 3.5 3.8

VANDERBILT Ea UNIVERSITY
MEDICAL CENTER

Puyang et al., Cancer Disc 2018; Hamilton et al. ASCO 2021




Targeting ESR1 Mutations with novel
SERDs/ SERCAs

Several novel SERDs (e.g. rintodestrant; amcenestrant) and SERCAs (e.g. H3B-6545) are
currently in clinical development with desirable clinical properties:

« Oral

« Good safety profile

- Effective against ESR1mut and ESR1wt HR+ MBC

« Better than fulvestrant ? Ongoing head-to-head comparisons with several SERDs

« Partner well with CDK4/6 and PI3K pathway inhibitors ?

3

Ongoing trials with expansion cohort combinations — could it circumvent
resistance mechanisms such as CCND1 variants?

ESR1 mutation clearance in cfDNA: a new surrogate marker for ET +/- targeted therapy
benefit?

VANDERBILT §/ UNIVERSITY
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Androgen receptor (AR) in HR+ MBC

AR positivity (present in 70-95% of HR+ BC), but its role in HR+ BC depends on the tumor
microenvironment as well as the relative levels of circulating estrogens and androgens

AR expression is often associated with a favorable prognosis in HR+ BC, but many findings suggest

that, in some instances, high levels of AR can contribute to the therapy-resistance

AR stimulates or inhibits
cellular proliferation; promotes
metastatization and resistence

to therapies in HR+ BC cells

l

These opposing actions in HR+
BC depend on the multitude of
proteins interacting with AR!!

VANDERBILT §/ UNIVERSITY  Giovanelii et al Front Endocrinol 2018
MEDICAL CENTER Michmerhuizen et al NPJ Breast Cancer 2020

T
\ms

Bicalutamide,
Enzalutamide

Wnt7b 7/ HER3 ’

er ool |-

proliferation

AR action in HER+/ER- BC

Bicalutamide,
Enzalutamide

S1xeptide
(VAL 201)

/“"
L]
;
sre !
actin

proliferation, migration
invasiveness

AR action in TNBC

aselisib,
elisib




Selected trials targeting (blocking) AR in HR+ MBC

NCT Bicalutamide CBR (6 months): 16.7%
02910050 Plus aromatase  Bicalutamide 58 SD: 3 pts (17%)
Phase || iNhibitors in + Al PD: 15 pts (83%)
ER+/AR+ MBC PFS: 2.7 months (95% CI: 2.2-3.8 months)
Safety study of MTD not yet reported.
NCT enzalutamide Enzalutamid 160 mg enzalutamide: 22 patients, 3 AE
01597193 (MDV3100) in et 101 160 mg enzalutamide + 1 mg anastrozole: 20 patients, 1 AE
Phase | patients with AI/SERD 160 mg enzalutamide + 50 mg exemestane: 23 patients, 3 AEs
MBC 160 mg enzalutamide + 500 mg fulvestrant: 11 patients, 2 AEs
Enzalutamide + Exemestane: Enzalutamide + Exemestane:
Withou PFS (ITT): 11.8 months (7.3-15.9) CBR 24 weeks: 62% (49-74%)
Efficacy and Enzalutamid t prior = PFS (DX+): 16.5 months (11.0-NA) best objective response rate: 31% (17-48%)
safety study of e +Exemesta ET Exemestane: PFS (ITT): 5.8 months (3.5- Exemestane: CBR 24 weeks: 45% (33-58%);
NCT enzalutamidein 10.9); PFS (DX+): 4.3 months (1.9-10.9) best objective response rate: 19% (9-34%)
02007512 combination 247
Phase Il with exemestane \;‘T bot with | Enzalutamide + Exemestane: Enzalutamide + Exemestane:
in patients with acebo orior | PFS(ITT): 3.6 months (1.9-5.5) CBR 24 weeks: 20% (11-32%);
MBC Exemestane ET PFS (DX+): 6.0 months (2.3-26.7) best objective response rate: 10% (3-23%)
xemestane: : 3.9 months (2.6-5.4); Exemestane: weeks: 0 (20-45%); best
E PFS (ITT): 3.9 hs (2.6-5.4); E CBR 24 ks: 32% (20-45%); b
PFS (DX+): 5.3 months (1.8-6.7) objective response rate: 5% (0.6-16%)

A Phase 1b
NCT study of TAK-
01808040 700 in
Phase postmenopausal
Ib women with HR+
MBC

MTD not yet reported.

Dose level 1: 300 mg (4 pts, 1 not evaluated)
Orteronel 8 Dose level 2: 400 mg (3 pts)

1 patient with SD > 6 months

1 patient with SD for 3 months

VANDERBILT §/ UNIVERSITY
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AR agonists as target for the treatment of HR+ MBC
AR agonists inhibit HR+ BC growth (pre-clinical data)

Model depicting the AR-mediated inhibition of ER function associated with anti-tumor activity

@ Agonist-activated AR

L ."‘.I.

,1 in..* III.....
¥y
ARagﬂniSt .ER lllllllllll’.ER ‘ 4
p300/SRC-3 ® A p300/SRC-3 p300/SRC-3
Oer o0’ *"q . I* AR AR
ERE o @ ERE ARE ARE Good outcome

genes e.g.
| N ) SEC14L2,

ZBTB16

. : (Hickey at al, Nature Medicine, In Press)
SUPPI’ESSIDI’I of ER-driven Graciously provided by
breast cancer g rowth Theresa Hickey and Wayne Tilley

1Birrell et al, J Steroid Biochem Mol Biol 52:459-67, 1995 | 2Peters et al, Cancer Res 69: 6131-40, 2009 |*Hickey et al, Nature
VANDERBILT V UNIVERSITY Medicine (In Press) | “Moinfar et al, Cancer 98:703-11, 2003 |°Hu et al, Clin Cancer Res 17:1867—74, 2011| °Ricciardelli et al,
Clin Cancer Res 24:2328-41, 2018 |’Bronte et al, Transl Oncol 11: 950-956, 2018
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6036224/

Phase Il trial of Enobosarm, a selective androgen receptor agonist, to
target AR in women with advanced AR+/ER+ breast cancer

X Enobosarm is a non-steroidal, selective androgen
N receptor agonist that inhibits AR+HR+ BC in

_ cell lines/ PDX models of ET sensitive and resistant
# disease

* Not a substrate for aromatase

« Anabolic on muscle; builds and heals bone

S « Selective tissue activity (non-virilizing, no liver tox,
V4 no polycythemia)

./ « Extensive nonclinical and clinical package as it as
e been evaluated in 27 clinical trials in a total of

+ 2,159 subjects (348 subjects dosed at > 9mg)

Chemical structure of Enobosarm

1 Narayanan R et al. Mol Cell Endocrinol 20172 Dalton JT et al. Curr Opin Support Palliat Care 7:345-351, 2013|3Kamrakova M et al
VANDERBILT "! UNIVERSITY Calcif Tissue Int 106:147-157,2020|* Hoffman DB et al. J Bone Metaab 37:243-255, 2019|° KearbeyJD et al Pharm Res 26:2471-2477,
2009| ®Dobs AS et al. Lancet Oncol 14:335-45, 2013|"Hickey et al., Nature Medicine, in press. 8Palmieri et al., SABCS 2020

MEDICAL CENTER



Y 7 Paticnts

Evaluable Population (AR > 10%)

Phase 2 (open label) clinical trial (G200802):
aims to assess the efficacy (CBR 12V endpoint)
and safety of Enobosarm 9 mg or 18 mg oral Screening > RANDOMIZATION 1:1 n=50 (@ mg)  n=52 (18 mg)
daily dose in a heavily pretreated population of
AR+(> 10%)/ ER+ MBC patients who previously

responded to endocrine treatment (adjuvant ET Enobosarm 18mg) 64 Patients
for 23 years, or most recent ET for MBC 2 6
months)

Demographics
Age (median), years (range) 60.5 (35-83) 62.5 (42-81)
Caucasian (%) 98.0 94.2
ECOG 0/1 (%) 60.0/40.0 53.8/42.3
Median months since initial diagnosis (range) 110.0 (19-435) 86.0(15-323)
Median months since metastatic diagnosis (range) 34.3 (1-167) 27.4 (1-225)
Central AR primary/metastatic (%) 52/44 57.7/40.4

Median % of cells staining AR+ (range) 53.4 (11-96) 51.4 (14-98)

AR status confirmed centrally (%) 94.0 86.5

Bone only non-measurable (%) 38.0 32.7
Prior chemotherapy (%) 90.0 92.3
Median prior lines of endocrine therapy 3

VANDERBILT §/ UNIVERSITY

MEDICAL CENTER



17.1%:43.1%)

18mg cohort
29% (95% C.1.

52

9mg cohort
32% (95% C.1.
1 9.50/0;46.70/0)

Lllllu..HH||H+-H||H-”- |

Number of
evaluable
patients
CBR at 24
weeks

. CBR
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AR blockers or AR agonists for HR+ MBC??

« Targeting of the AR as a monotherapy or in combination with other
conventional therapies are increasingly being investigated in breast
cancer

 Novel AR agonists (monotherapy, e.g. enobosarm) have activity in
heavily pre-treated (but ET sensitive) HR+ MBC

+ Butis “ET + AR blocker” >, < or = as “AR agonist +/- ET” in HR+ MBC ?

J

Both strategies could work, as AR opposing actions could depend on
clinical scenario and the multitude of proteins interacting with it in HR+ BC

ET-naive patients with high AR mRNA levels, ET-heavily pre-treated patients, especially
particularly in combination with low ESR1 mRNA  with high AR mRNA levels and ESR1 mut,
levels, may benefit from AR blocker (e.g. may benefit from an AR agonist (e.g.
enzalutamide) with ET (e.g. exemestane) enobosarm)

MEDICAL CENTER



Targeting HER2 (ERBB2) Mutations

exon 20 insertions
@ crs_vrrinsvac

@ss1ov Qs sroue
% HER2 mutations @sr e Qs
Activating HER2

mutations result in
constitutive kinase
EFERE R , signaling, activation

& amine ace ¢ 160 200 300 400 500 500 700 800 00 1000 o0 1200 Of g I’OWth
h promoting/ survival

e o0
1l
56 7 8 ¢ 10

eleleleloislole/eiol dieleiel Jeeleeeesose Herz |
QOO0 QURICO0000000000) exon 2 3 10M 12 13 14 15 16 17 18 18 20 21 22 23 24 75 2% 2

Receptor L domain

G F Furin-iks
'KP-"P' urin |‘E . ‘
AL vy Catalytic domain of kinase domain

D Kinase domain
R pathways,
107 oncogenic
Activati . . 8- Somatic HER2 mutations transformation and
ctivation of downstream signal transduction -
pathways and tumor growth survival g | are seen at low frequency enhanced tumor
;1 across multiple tumor types growth in preclinical
< models
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Neratinib Basket Trial (SUMMIT) =,

B neratinib

2000

1500

1000

Mean colony count

200

EGFR or HER2 mutations

Breast HRc-positive (with (documented by local testing)

/ without prior CDK4/6i)

=]
|

HER2-mutant Primary endpoint WT V777L D769H WB421 L7555del. 755-9R67TEQ G309A
Breast cancer + Objective response rate at first post-baseline tumor assessment (ORRqis)
Breast HRc-negative Secondary endpoints
* ORR (confirmed)
. * Clinical benefit rate (CBR) safew
Cervical * Progression-free survival (PFS) evaluable
* Duration of Response (DOR) Prior therapig patients
" « Safety (NCI CTCAE version 4.0)
40 Salivary gland o n=51
. HER2-mutant Biomarkers ( )
“ Othert q n - . o
e Salid tumors (NGS) -S"I‘:Z?;;?:f:e?:fsilrgs:evaluable 7 patients, expand cohort to Stage 2 (N=18) Patlents WIth PrIOI' '-trea:tment for ‘!’oca"y 46 (goz)a
« If 24 responses in Stage 2, expand or breakout advancedl metaStatlc dlsease’ - ( /0)
Ebllsy Tumor assessments Median number of pI'iOI' therapies (range) 4 (1—10)
= RECIST v1.1 (primary criteria)
i 1 0,
A — Prlor.endocrl ne th'erfle, n (%)
EGFR exon1s- + ORRys, ORR, CBR: associated 95%C| Prior aromatase inhibitor 35 (68.6)
mutant tumors Lung = Median PFS: Kaplan-Meier estimate with 95% CI Prior fulvestrant 36 (70_6)
Prior tamoxifen 4 (7.8)
! § Prior chemotherapy, n (%) 35 (68.6)
Histologically confirmed cancers for which no curative therapy exists Prior treatment with any pan-HER TKI (eg, lapatinib, afatinib, dacomitinib, neratinib,
Documented EGFR exon 18 or HER2 mutation (identified by genomic sequencing) tucatinib, poziotinib) Prior HER2 antibody-directed therapy, n
ECOG status of 0 to 2 Patients who are receiving any other anticancer agents (0/ ) 2 (3.9)3
RECIST 1.1 evaluable disease (measurable or non-measurable disease): if RECIST Symptomatic or unstable brain metastases o
non-measurable, evaluable by other accepted criteria Women who are pregnant or breast-feeding . . . .
Prior CDK4/6 inhibitor, n (%) 30 (58.8)
Prior PIK3CA inhibitor, n (%) 4(7.9)
Prior mTOR inhibitor, n (%) 15 (29.4)

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER Hyman et al. Nature 2018; Jhaveri et al SABCS 2020




Neratinib Basket Trial (SUMMIT) Responses

Duration of treatment and best response (RECIST evaluable, n=37) Change in tumor size and characteristics (n=35)2

L7555 & Vea7L >
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R e
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L7565 — Y —
DTBEY
GTT6V
L7558 —f .
L7555 =y ——
VITTL =y ——

L7558 & S310V
S310F

Kinase domain hotspot == Complete Response Lobular
Extracellular domain hotspot mm  Partial Response Ductal
Extracellular/kinase domain hotspot Stable Disease Lobular/ductal
Exon 20 insertion ®=  Progressive Disease Other

Visceral
Mon-visceral

Exon 18 deletion

=50

o769
doHELRE — . »
L7s5P —— I ——
L7555 i >
R e—— ®  Time of first response
L N
L]
.

=100 v

HEEEN OO OO NN NN N N W O W BN NN N NN NN EENMNNEMN Bestoverslresponse
HEE . . | | | | || Histology
A SEE S E S S SN EEEEEEEEEEEEEENENENENENENEN®NEMN Viscenalnonvisceral

EEE E EEEEEEEEEN HE EEEEN EEE Prior fulvestrant
Prior COK4/6i

¥ Txongoing

Best change from baseline (%)

GT76_PTEOUp =
- msgs — »  Treatment ongoing
VITTL ——
L7555 m— .
SINOF wt Ll 4 -—
L7565 == L ]
VITTL ——t === Partial Response
L7555 =t
S310F —J— Stable Disease ERBBZ [ e e -
GI76_PTa0dup — N ms=  Progressive Disease CDH1 == - - - - - = 1 5
NTTTL =t
VITILY ——t PIK3CA L]
L7555 — P53 - - - - - =
i ERBB3 - - = -

rrr T r1rr 111 1T 1T 1T T T T T ESR1 =N =EE=n= =

o 9 18 27 36 45 54 63 T2 81 90 99 108 "7 128 135 144

Duration of treatment (weeks)

Complete Response

Co-mutations

?‘m cut-off: 16 Octaber 2020 N Data cut-off: 16 October 2020. *Twe of the 37 RECIST evaluable patients are nat inchuded In this figure: one patient progressed dus to the new brain metastases and then died priar to the first post-baseline radiographic assessment; the
This patient died in hospice due o clinical progression prior 1o the first post-baseline tmor response assessment; © This patient had first partial response at week 18 and first complete response al week 63. ather patient dled In hoaplca due to chnical p and tha firet post-basel was not performed.

The combination of neratinib + fulvestrant + trastuzumab demonstrated encouraging clinical activity in heavily pre-
treated HER2-mutant, HR+, HER2-non-amplified MBC, including patients who had previously received either fulvestrant
and/or CDK4/6 inhibitor-based therapies: ORR 45.9%; median DoR 10.9 months; median PFS 8.3 months

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER Hyman et al. Nature 2018; Jhaveri et al SABCS 2020




HERZ2-low HR+ breast cancer

HER2-Positive ~16% . .
IHC3+/IHC2+ ISH positive! 1210 Comparison of trastuzumab—emtansine (T-DM1) vs. trastuzumab—
duocarmazine (SYD—986) vs. trastuzumab—deruxtecan (T-Dxd).
HER2-Low ~46%
IHC1+/IHC2+ ISH negative’ Antibody-Drug
. T-DM1 SYD-986 T-Dxd
Conjugate
[~32-52%]
HER?2 targeting vehicle Trastuzumab Trastuzumab Trastuzumab
HER2 IHC >0 <1+ Linker Non-cleavable Cleavable Cleavable
Drug-antibody ratio 3.5:1 2.8:1 8:1
HER2-Null ~] 20/, **
IHCO" ¢ o4 Exatecan
Cytotoxic moiety Maytansine derivative Seco-DUBA L.
T-DM1: T-Dxd: derivative
N,
.Y. o 1% ) . Antimicrotubule Alkylating Topoisomerase I
= Tuu* Cytotoxic moiety MoA o o
(mitotic poison) agent inhibitor
Diffusible cytotoxic
.\ * g 9 x x
» moiety?
Bystander killing effect? x
Targets HER2-positive or
-:":’ homogenous tumors?

+: HER2 expressing cell

=: Non-HER2 expressing cell
®: Cell death
-\, : Free cytotoxic moiety diffusion

Targets HER2-low or

heterogeneous tumors?

X

1. Trail, et al. Pharmacol Ther. V181 p126-142 (2018). 2. Marcoux et al. Protein Sci. v24 p1210-1223 (2015). 3. Nakada et al. Chem Pharm Bull (Tokyo).
2019;67(3):173-185. 4. Ogitani Y, et al. Clin Cancer Res. 2016;22(20):5097-5108. 5. Ogitani Y, et al. Cancer Sci. 2016;107(7):1039-1046 6. Eiger D, et al.

Cancers 2021 7. lwata et al. J Clin Oncol 2018
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Antibody-conjugates and bi-specific Abs In
HER2-low tumors

Trastuzumab deruxtecan
J-101 Phase | trial

Best % Changs In Sum of Diamster fom Baseune‘

00 o

B HER2-Low BC (5.4 mgiig) I HER2-LowBC (5.4 mgikg)

N=21

N=33

» Advanced/metastatic breast
cancer after progression on
at least 2 prior ETs

« HR+

HR+ 404%  104m  13.4m
(n=47) (=) (=)

IHC2+  385% - 13.4m :
(n=26)" ()
IHC 1+ 35.7% 88m  7.6m
(n=28) (=) (=) :
Prior 43.8% - 10.2m
CDK4/6i )
(n=16)

DCO: Feb 2019
*Note: n=7 HR(-) patients included within IHC2+/1+ (1
response) included in waterfall/spider plots

Zenocutuzumab (MCLA-128) -.

* HER2IHC >0 <1+ or 1+ or
2+ (determined based on
central IHC assessment of
archival tissue collected at
time of diagnosis of first
metastatic disease or later)

®-8-8 HER2LoWEC (5.4 mafig) N=21) -0 HER2Low BC (6.4 mgllg) (N=33)

Stratification factors:

* Prior CDK4/6 inhibitor

* HER2 IHC 2+ v. 1+ v.>0
<1+

+ Prior taxane in non-
metastatic setting

Baline1 2 3 4 5 & 7

BEFORE

AFTER

tumor cell growth and survival blocks tumor cell growth and survival
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binding to HER3

1% ¥y
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* Confirmed ORR
P All tumor types  29% (13/45)
R PDAC 42% (5/12)
.| Phaselregardless of NRG1 fusion Nebie 25% (6/24)"
g Other 22% (2/9)
§' 20 4 SRop :
@ 8 g
5 0 I e’ -
5 *haaggm ] I
e 20 "’ﬁﬁagaﬁnﬂ
& 2588 g =
G 40- Tumor type CEEREEgggy
[+1] PDAC
NSCLC -~
60 W Breast L]
m CRC »
m CupP '3
80 - Cholangiocarcinoma =
B Pancreatic neuroendocrine carcinoma £
m RCC
100 Endometrial soft tissue sarcoma 34/45 (76%) patien's had 'umor I'Bdl.lc!ion g

Iwata et al. J Clin Oncol 2018; Geuijen et al. Cancer Cell 2018; Pis

N=425
o 1:1
N=425
+ Chemoth options: I, nAb-

= Treatment continues until progressive disease or toxicity

+ HER2 IHC >0 <1+ defined by tumor msmbmns expression
characterized as faint or barely
staining that is seen in 10% or fewer tumor r:el\s (HER2 IHC >0 <1+
population N=150)

DESTINY-06 Phase lll trial

POPULATION TREATMENT

ENDPOINTS

Primary:
+ PFS (BICR) in HER2-low
population

Key Secondary:

+ 0OS in HER2-low population
+ PFSinITT population

+ OSin ITT population

s-mnd-ry
PFS (investigator assessed) in
HER2-low

+ ORR and DOR of HER2-low and
ITT populations

+ Safety and tolerability

+ Symptoms, functioning and HRQoL

+ PFS2, TFST and TSST in HER2-
low and ITT population

+ Futility analysis in HER2 IHC >0 <1+ cohort will be done at 70 patients

rn - .
+ Target at least 51% of patient population with prior CDK4/8 inhibitor use  * Protein expression

+ ctDNA
+ Patient Reported Outcomes

Phase Il trial in HR+, HER2 low (IHC 1+/IHC
2+ with negative FISH) MBC, who had
progressed on a CDK4/6i and up to 3 lines of
ET, with < 2 chemotherapy regimens in the
metastatic setting (N=48): DCR was 45%
(90% CI 32-59) with 2 pts having unconfirmed
PR and 19 pts SD

tilli et al. ASC0O2020; Schram et al. ASC02021




Targeting BRCA Mutations in HR+ MBC

A higher proportion of TNBC patients have
BRCAm than HR+ BC patients

DNA damage (SSBs) |\(\\ [l/ ﬂ

PARP inhibition impairs
p |

base excision repair TNBC

12% of BC patients

HR+ BC
73% of BC patients.

DNA replication - Of which
(DNA DSBs or |\/\ \ { /f o
replication fork /\ \J K' m

collapse)

Normal cell with functional HR pathway HR-deficient tumor cell (BRCA deficient) However, due to the relative prevalence, the
majority of BRCAm are found in HR+ BC
. Impaired patients rather than TNBC
HR medlatgd Cgll Cell B redistad
DNA repair survival death DNA reoair
A4 h 4 TNBC

12% of BC patients

Tumor-selective cell death (synthetic lethality) HR+ disease

73% of BC patients

BRCAm
patients

Of which
~6%
VANDERBILT §/ UNIVERSITY BRCAm
MEDICAL CENTER Winter C, et al. Ann Oncol 2016




OlympiAD: PFS and OS in HR+ MBC

Olaparib
n=381*
HR =0.82
PES 95% CI: 0.55-1.26 ORR, n (%) 53 (65.4) 12 (36.4)
CR (%) 7(8.6) 0
HR = 0.54
PFS2 95% ClI: 0.33-0.89
15.3
HR = 0.86
ON) 018 95% Cl: 0.55-1.36
0 é 1IO 1|5 2|0 2I5
Months

*In patients with measurable disease.
The OlympiAD study was not powered to identify differences in treatment effect between subgroups, and any differences observed here are hypothesis-generating.

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER Senkus, et al. EBCC 2018. Poster PB-002; Robson M, et al. Ann Oncol 2019




Novel therapeutic options in HR+ BC:
where are we going?

Sy BRCA mutations - PARP inhibitors

PP

Senescence ©
ESR1 mutations - Novel SERDs, SERCAs

HERZ2 mutations - Neratinib + ET

/| Cyclin D/
CDK4/6

= N NN
Cyclin E/ COO z\,“,‘
CDK2 1

@ Snail/slug
2000004 -

ZEB1P2
Twist mm)

AR overexpression - AR blockers/agonists + ET

HER2-low — T-deruxtecan

o ucleus @)
INI -
‘) ucleus
clin &) CDK4/6 ﬁjle ) o
__Cyl DICDK4/6 h’ %o CDK6 0) e CDK?2/7/9 inhibitors + ET?
@ XXM

G1-S phase progression

/ g = FGFR inhibitors + ET?

1.Activation of FGFR pathway 5.EMT pathway

2.Activation of PIBK/AKT/mTOR pathway 6.Smad 3 suppression

3.Loss of ER or PR level 7.Autophagy activation A K H h 1 b 1 t ET?
4.Higher transcriptional activity of AP-1 8.Immune mechanism u r O r a I n I I 0 r S + H

BCL2 inhibitors + ET?

VANDERBILT §/ UNIVERSITY

MEDICAL CENTER Pandey et al, IJC 2018
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