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Molecular determinants of response to CDK4/6 inhibition
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Potential By-Pass pathways for CDK4/6 inhibitors
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Paloma 3:

PFS by Biomarkers

Interaction

Subgroup No. of Patients (%) Hazard Ratio HR 95% CI P (FDR)
)
Overall 521 (100) —a— 0.501 0.401to 0.624
Gene expression (MRNA level) !
CCND1 : .503 (.858)
Low by median 151 (29) —— 0.471 0.316 to 0.702
High by median 151 (29) F——m= i 0.594 0.385to 0.917
CDK4 . .627 (.8986)
Low by median 151 (29) H—I 0.509 0.334to 0.776
High by median 151 (29) - 0.562 0.374 to 0.847
CDK6 I .515 (.858)
Low by median 151 (29) — | 0.605 0.398 to 0.920
High by median 151 (29) —a— 0.483 0.320 to 0.729
RB1 : .123 (.308)
Low by median 151 (29) I—I—H 0.425 0.280 to 0.645
High by median 151 (29) I = i 0.672 0.438 to 1.029

CCNET | 00238 (.0238)
Low by median 151(29) —— 0.320 0.205 to 0.500

High by median 161 (29) ———i] 0.851 057510 1.259

|
mll LE=J J \Ls’ | * L] V. J T V.Oo97 U U.I(.RJ
High by median 151 (29) —r-— 0.560 0.371to 0.844
CDK2 : .102 (.308)
Low by median 151 (29) —a—— 0.438 0.291 to 0.659
High by median 151 (29) I : i, ] 0.679 0.443 to 1.041
CCNDz [ .0631 (.308)
Low by median 151 (29) I—-—:—| 0.408 0.271 to 0.613
High by median 151 (29) I: = | 0.720 0.470to 1.104
ESR1 : .959 (.959)
Low by median 151 (29) |—=-.—| 0.536 0.360 to 0.798
High by median 151 (29) I—I-—I 0.531 0.344 to 0.820
T T : 1 T T T
0.01 0.25 0.5 1 1.25 1.5 1.75 2
-«— Favors PAL + FUL Favors PBO + FUL —>»

Turner N et al. J Clin Oncol 2019



Molecular determinants of response to CDK4/6 inhibition
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Pooled MonalLEESA Trials Analysis

Alterations associated with decreased RIB activity

—— WT F=—e-—{Al

PFS, HR by Gene and Alteration Status HR (95%Cl) | p yaluer
Median
mo
0.57
WT 360/823 22.34 398/626 12.88 I—C—I (0.49-0.66)
CHD4 .0073
At 20029 10.91 15/25 15.97 b - I (© 71_'2432)
0.58
WT 365/833 22.21 403/636 12.94 I ® I (0.5-0.67)
CDKN2A/2B/2C i 0.96 .046
! .
At 15/19 10.22 10/15 1084 Lo o (0.42-2.24)
F . 1
i
i 0.57
WT  355/822 22.34 399/631 12.94 I_._' i (0.5-0.66)
ATM ; 0533
1
Alt 25130 11.53 14/20 10.97 i d&s
' ' F======-- "'i' """" 1 (0.43-1.77)
0.5 < 1.0 2.0
2 Gene-treatment interaction. Favors RIB Favors PBO

PRESENTED AT: 2020ASCO o PRESENTED BY:

ANNUAL MEETING

Presented By Fabrice Andre at ASCO 2020



Molecular determinants of response to CDK4/6 inhibition
HER 1/2

m@ﬁm@ﬁ@m@mﬁmﬁ@mﬁmmm

Effectors & Regulators
(Core Signaling)

//// //
[/ Cyclin — ™ i i
[ D1/D2/D3
.
_/ RB
\ / inactive
\ Y \\\

AN . EF EX Proliferation Genes
Cylin E1/E2/A/CDK2
| —a Ki67

Courtesy Luca Malorni, Modified — ** —



Potential By-Pass pathways for CDK4/6 inhibitors
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Take-Home Messages

Biopsia Tissutale Biopsia Liquida

« CCNE1 high expression may be linked to « CDKNZ2A/B/C, ATM and CHD4 mutations
resistance to CDK4/6 inhs may be linked to resistance to CDK4/6
inhs




Dynamic Biomarker Evaluation

Baseline On Treatment At Progression

Lo
_ Time 2

Biopsia Liquida

Ct-DNA
* Mutations
« Copy Number Variations

CTC
* Mutations
» Copy Number Variation
» Gene Expression
» Protein Expression



Biopsia Liquida

Ct-DNA

CTC

Others

Mutations
Copy Number Variations

Mutations

Copy Number Variation
Gene Expression
Protein Expression

DNA Methylation
Exosomes
Fragmentomics
miRNA

elc.

Dynamic Biomarker Evaluation

Baseline On Treatment At Progression

_ Time 2



Paloma 3 Mutations
Palbociclib Suppressed PIK3CA ctDNA Levels =

Palbociclib + fulvestrant suppressed C1D15 PIK3CA ctDNA levels to a greater extent
than placebo + fulvestrant (P<0.0001)
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Palbociclib + fulvestrant Placebo + fulvestrant

CDR15

O’Leary B, et al. Nature Comm, 2018



PIK3CA ctDNA Dynamics Predicted Mutations

Palbociclib Outcome L
Low CDR High CDR
(n=30) (n=22)
Median (95% Cl) PFS, 11.2 4.1
100 = months (11.1-Undefined) (3.6-5.5)
. HR (95% Cl) 4.92 (1.98-12.26)
o
D) 1 P value 0.0002
2 75
c
>
wn
3
“? 50 -
[
S
()]
n
< 25 - Low CDR
O ~——— High CDR
o
0

0 3 6 9 12

Time from randomization (months)
Number at risk (events)
Low CDR: 30 4) 26 (1) 20 (2) 13 (2)
High CDR: 22 (5) 16 (11) 4 (0) 1 (0)
CDR, circulating DNA ratio; Cl, confidence interval; ctDNA, circulating tumor DNA; HR, hazard ratio; PIK3CA,
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; PFS, progression-free survival

O -

O’Leary B, et al. Nature Comm, 2018
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BioltaLEE: Study Design

N=287 Phase 3b, multicenter, open-label, single-arm study
«  Postmenopausal women with HR+, Across 47 Italian centers
HER2- ABC (locoregionally
| %, ;?Cr‘:]gg:t’ar:% amenable to surgery First-line ribociclib
- No prior systemic hormonal therapy (600 mg PO; 3 weeks on/1 week off) + letrozole
or chemotherapy (2.5 mg/d PO)

for ABC

*  TFI >12 months*
«  Patients willing to undergo blood and
tumor sample collection at baseline

and at a scheduled timeframe

Baseline  Day 15 Day 1 First imaging Tumor
.. s Cycle 2 ~3 months Progression
Timing of liquid biopsy (gzm) ( ) g(PD)

To assess prognostic/predictive value of the combined analyses of both ctDNA and TKa at baseline (D0) and day 15
(D15) of the first cycle (C1) of therapy

Study is divided into 2 phases: core phase and extension phase. Core phase: Patients who have not received any prior treatment with ribociclib+letrozole and followed up until discontinuation due to any cause. Extension Phase: Discontinued patients with PIK3CA

mutations undergo treatment with alpelisib+fulvestrant in second-line
*If prior neo/adjuvant therapy included was letrozole or anastrozole. ABC, advanced breast cancer; C, cycle; ctDNA, circulating tumor DNA; D, day; HER2-, human epidermal growth factor receptor-2—negative; HR+, hormone receptor—positive;

PIK3CA, phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; PO, orally; TFI, treatment-free interval.



Biomarker analysis: ctDNA

Goows ey

CCND1, CCND2, CCND3, CCNE1, RB1, CDK4, CDK6, CDKN2A Cycle-related pathway
EGFR, ERBB2, ERBB3, ERBB4, FGFR1, FGFR2, FGFR3, KIT, PDGFRA, MET, RET RTK pathway

KRAS, NRAS, HRAS, MAP2K1, MAP2K4, MAP3K1 MAPK pathway

AKT1, PIK3CA, PIK3R1, PTEN PI3K pathway

ATM, CDKN2A, TP53 P53 pathway

EGFR, ERBB2, ERBB3, ERBB4 HER family pathway
FGFR1, FGFR2, FGFR3 FGFR pathway
CCND1, RB1, CDK4, CDK6, CDKN2A CDK4/6 pathway
ATM, TP53, MLH1, MSH2 DNA repair pathway
ESR1, GATA3, KMT2C, MYC, RUNX1 ERNnf pathway

CDK, cyclin-dependent kinase; DNA, deoxyribonucleic acid; ERnf, estrogen receptor nuclear function; HER, human epidermal growth factor receptor; FGFR, fibroblast growth factor receptor; MAPK, mitogen-activated protein kinase;
PIK3CA, phosphoinositide-3-kinase, catalytic, alpha polypeptide; RTK, receptor tyrosine kinases
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