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The right tool for the right question

N Tissue vs liquid vs germline

Tissue biopsy
Provides insights about a single
portion of the tumor

Biomarker @

DNA is extracted from an FFPE tissue sample

Germline

Provides insights about
hereditary features

gDNA is generally extracted from leucocytes

Single baseline sample
Target detection

Liquid biopsy
Addresses tumor heterogeneity
and sampling bias

Biomarker @

® Biomarker

Cell-free DNA is extracted from plasma

Longitudinal monitoring
Treatment response/resistance
disease relapse/progression

Gerratana L, Davis AA, Shah AN, et al. Curr Treat Options Oncol, 2019; doi:10.1007/s11864-019-0667-9



What's the role for ctDNA in MBC? SAFIR02Z



What’s the role for ctDNA in BC?

N Genomics to select treatment for patients with metastatic breast cancer

f—

SAFIR-PI3K Stratification: o
> 2:1 « First- or second-line CT Hierar chical testing
« CR/PRorSD Step 1: PESin ESAT /I

Frozen or FFPE fr esh (n=115)

biopsy, frozen or FFPE ‘ > _ :
biopsy <12 months or Step 2: PFSin ITT (n = 238)

ctDNA sample :
After a pr edefined number
of events was reached in
SAFIRO2- ESCAT I/l
BREAST

targeted Stratification: In a preplanned pooled

SAFIR02-BREAST

screening phase » First- or second-line CT analysis of SAFIR02-BREAST
i 21 - CR/PRorsSD and SAFIR-PI3K
« Group of genomic
alteration (A,B,C,D)

Targetable
% molecular
CR, PR, SD after alteration?

six to eight CT cycles
(or four cycles if stopped for toxicity)

e

R 2:1  Previously reported?3

SAFIR02-BREAST

*olaparib, capivasertib, vistusertib, AZD8931, vandetanib, bicalutamide, AZD4547, selumetinib

Andre F, Filleron T, Kamal M, et al. Nature, 2022: doi:10.1038/s41586-022-05068-3



Genomics to select treatment for patients with MBC
Il PFS according to ESCAT classification

1.00 -

0.75 -

0.50 -

PFS

0.25 -

PFS in patients with ESCAT I/ll genomic alterations (n =1 15)

— Maintenance chemotherapy
— Targeted therapy matched to
genomic alteration

HR adjusted for stratification factors:
0.41 (90% Cl: 0.27,0.61)
P <0.001

1.00

0.75

0.50

PFS

0.25

PFS in patients presenting genomic alteration beyond ESCAT I/l (n=123)

— Maintenance chemotherapy

— Targeted therapy matched to
genomic alteration

Unadjusted HR:
1.15 (95% CI: 0.76, 1.75)

Months

Andre F, Filleron T, Kamal M, et al. Nature, 2022: doi:10.1038/s41586-022-05068-3



IS this really unexpected?



OncoKB

Level1 - FDA-recognized biomarker
predictive of response to an FDA-
approved drug in this indication

Level 2A - Standard care biomarker
predictive of response to an FDA-
approved drug In this indication

Level 2B - Standard care biomarker
predictive of response to an FDA-
approved drug in another indication

Level 3A — Compelling clinical evidence

supports predictive of responseto a
drug in this indication, but neither
biomarker nor drug are standard care

Level 3A — Compelling clinical evidence
supports predictive of response to a
drug in another indication, but neither
biomarker nor drug are standard care

How to translate all of this to the clinic?
HlN The ESCAT classification

ESCAT

Tier lA — prospective, randomized clinical
trials with clinically meaningful
improvement of a survival endpoint

Tier IB - Prospective, non-randomized
clinical tnals with clinically meaningful
benefitas defined by ESMO MCBS 1.1

Tier IC - Clinical tnals acrosstumor

types or basket clinical trials show clinical
benefitacross tumor types

Tier llA — Retrospective studies with
clinically meaningful benefit

Tier lIB — Prospective clinical trials with
Increased responsiveness but no data
available on survival endpoints

Mosele F, Remon J, Mateo J, et al. Ann Oncol, 2020; doi:10.1016/j.annonc.2020.07.014

Standard Care

Investigational



How to translate all of this to the clinic?
N The ESCAT classification

OncoKB ESCAT

Mosele F, Remon J, Mateo J, et al. Ann Oncol, 2020; doi:10.1016/j.annonc .2020.07.014



Do we have any ESCAT tier I/l in breast cancer?



Do we have any ESCAT tier I/ll In breast cancer?

N Apparently all over the place
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PIK3CA
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Gerratana L, Davis AA, Velimirovic M, et al. JCO Precis Oncol, 2023



The SOLAR-1 trial

N Treatment response and PIK3CA mutation

Probability of Progression-free Survival

No. at Risk
Alpelisib - Mut
Placebo - Mut
Alpelisib - WT
Placebo - WT

1.0 .
."I
0.9- Patients with measurable disease
0.8 100 -
0.7 -
0.6 80 -
\ —
0.4 = | |
e
0.3 — Alpelisib - Mut © 40 - 35.7
| Alpelisib - WT = oc
0.2 Placebo - WT
0.1 - = " _ 16.2
Placebo - Mut 20

0'0 | | | I | | | | I | | | | | | I

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 31 0

Month Overall response rate

169 145 123 97 85 75 62 50 39 30 17 14 5 3 1 1 0

172120 89 80 67 >8 48 37 29 20 14 9 3 2 0 0 0 B Alpelisib +fulvestrant B Placebo +fulvestrant

115 86 48 31 14 7 3 0

116 79 43 31 20 8 1 0

André F, Ciruelos E, Rubovszky G, et al. N Engl J Med, 2019; doi:10.1056/NEJM0a1813904



From resistance to selection: a new life for ESR1



The Phase lll trial EMERALD

N Progression Free Survival in the ESR1 mutated subgroup

100 Elacestrant SOC
(n=115) (n=113)
90
Events, No. (%) 62 (53.9) 78 (69.0)
80 - HR (95% Cl) 0.55 (0.39 t0 0.77)
70 - P .0005
@ 60 - 6-month PFS, % 40.8 19.1
e . (95% Cl) (30.1t0 51.4) (10.5 to 27.8)
V1 50 - 5 12-month PFS, % 26.8 8.2
o “ (95% Cl) (16.2 to 37.4) (1.3to 15.1)
40 - - = =0
30 - o
o G--_o o © (01, O
i o = = = =
—&— Elacestrant O —-=-- :D
109 _o- soc ~—---®----- ©
| | | | | | | | | | | | | | | | | | | | | | | | |
0 1 2 3 4 5 6 / 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (months)
No. at risk:
Elacestrant 115 105 54 46 35 33 26 26 21 20 16 14 11 9 7 5 5 4 4 1 1 1 1 1 0
SOC 113 99 39 34 19 18 12 12 9 9 4 1 1

Bidard FC, Kaklamani VG, Neven P, et al. J Clin Oncol, 2022; doi:10.1200/JC0.22.00338



Another unexpected role?
Il The PACE study: all comers, PFS

100 ;

Percent alive and progression-free

Numbers at risk:
F
F+P
F+P+A

80

60

40

20 ;

{
6-month PFS: Pts
=r 42.99% 55
F+P: 40.0%
5 (0)
F+P+A: 50.8% E+p 111
12-month PFS:
F: 17.5% F+P+A BZ
L '+| F+P:  13.1%
T ~ L\_I_ F+P+A: 35.6%
H—
| |_| : |
L1 |
't L
— :
0 2 4 6 8 10 12 14 16 18
Months since randomization
55 31 20 14 12 9 4 3 3 3
111 73 48 32 28 16 7 5 4 4
54 38 25 20 20 15 12 10 9 7

PFS
Events
34

79

35

Median
PFS, mo
(90% CI)

4.8
(2.1, 8.2)

4.6
(3.6, 5.9)

8.1
(3.2, 10.7)

HR vs F

(90% CI) P-value
1.11 P=0.62
(0.74-1.66)

0.75 P=0.23
(0.47-1.20)

Mayer E et al SABCS 2022



The PACE study

Il Subgroup analysis according to PIK3CA, ESR1 and RB1 status

F+P F Hazard Ratio
Subgroup Events Patients Events Patients (90% Cl)
|
Progression-free survival :
All Patients 79 111 34 1 i . 1.11 (0.74-1.66)
Any PIK2CA mutation :
WT 45 63 18 36 —:—.—'" 1.44 (0.91-2.29)
Mutation 29 19 12 1z 0.56 (0.32-0.99)
Any ESR1 mutation |
WT 3] 47 13 25 | B> 170 0.09-2.05)
Mutation 43 55 17 23 u : 0.68 (0.42-1.09)
Any Rb1 mutation :
WT 67 92 35 42 — il 1.23 (0.B3-1.81)
Mutation 7 10 g 65 - I'I ™ 095 (0.36-249)
f | I | T 1
0.4 05 0.75 15 2
Favars F+F Favors F u

Mayer E et al SABCS 2022



What about real world practice?
N CDKA4/61 beyond progression: subgroup analysis, PFS

Subgroup N HR (95% ClI)

MYC CNVs

Not amplified 191 —— 0.57 (0.38, 0.86)
|

CCND1 CNVs |

Not amplified 195 + 0.57 (0.38, 0.85)
|

FGFR1 CNVs I

Not amplified 191 —— 0.58 (0.38, 0.87)
I

MYC SNVs |

Wild type 191 — 0.57 (0.38, 0.86)
I

TP53 SNVs :

Wild type 145 —— 0.61 (0.38, 0.97)
I

ESR1 SNVs I

Wild type 128 —— 0.54 (0.31, 0.96)
I

PIK3CA SNVs I

Wild type 138 . G 0.55 (0.34, 0.88)

Mutated 76 —_— 0.66 (0.33, 1.33)
|

Overall 214 ‘ 0.56 (0.38, 0.82)

| | | | |
1 2 5 1 2 4
CDK4/6i BP TPC

Gerratana L, Davis AA, Velimirovic M, et al. JCO Precis Oncol, 2023; doi:10. 1200/P0O.22.00531



Can we leverage these data tomorrow?

N Putting together all available evidence

Progression on first-line endocrine therapy + CDK4/6 inhibitor

Status evaluation of PIK3CA (+PI13K pathway components), gBRCA1/2, ESR1

<

PFS >12 months

i

\ 4

|

|

4 N : ) N N\
PIK3CA No PIK3CA mutations gBRCA1/2 T-DXd ESR1
mutations S mutations SG WT
9 l )L alterItmns y l VAN J
4 - Y4 ™ ~ - l
Alpelisib + Ful . . :
. . Capivasertib + Ful : CDK4/6i BP
Caplvasertib + Everolius + ET Talazoparlb Novel ET (?)
L Ful )
- y Y, \.

|

|

|

Rapid PD or Visceral Crisis

l

Chemotherapy

~

J

(" Elacestrant )

Camizestrant
ARV-471

\J

\ CDK4/6i BP

l

Trastuzumab Deruxtecan (T-DXd)
Sacituzumab Govitecan (SG)

Courtesy of Carmine De Angelis



Is the future histotype agnhostic?
N The NTRK story: Entrectinib

Greatest change from baseline in sum of largest
diameter in target lesions (%)

D
o
I

N
o
I
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|
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_40-
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-80-

-100

Cholangiocarcinoma
Colorectal

[ Breast

[ Gynaecological
Thyroid

MASC

Sarcoma
[ Pancreatic

[ NSCLC
[] Neuroendocrine tumours

Patients

Doebele RC, Drilon A, Paz-Ares L, et al. Lancet Oncol, 2020; doi:10.1016/S1470-2045(19)30691-6



Looking at the big picture: extended profiling



An [tallan Twist
Y The Rome Trial

Gene expression profile TP53 60%

ﬁ | At least 1280 advanced/metastatic cancer PTS | with Nanostring 10360 panel

it screened and Nanostring PanCancer PIK3CA 50%

o . Immune panel

= Actionable mutation not . e CCND1 27%
' previously idetified with Molecular Profiling with Foundation One on No identification of -

& standard Dx = Qut of biopsy and with Foundation ACT on blood molecular target = Out ESR1

protocol and SoC of protocol and SoC &r%
--------------------------------------------------------------- FGF 24%,
[ Identification of Molecular target " TMB/MSI |
T — , MYC 22%
‘ Molecular Tumor Board I
PTEN 21%
& FGFR1 21%
> 384 pts
= EMSY 16%
£
5 | Investigator choice therapy = SoC \ | Randomization 1-1 I \ Target therapy according to \ RAD21 14%
mutational status

g =1 RB1 14%

Progression of Disease: Molecular Profiling on blood with Foundation ACT TET? 13%
B h i BRCA2 11%
| arget therapy according to \ . . =
e A T Investigator choice therapy = SoC KRAS T

The Rome Trial Is a randomized phase |l trial (NCT04591431). The aim Is to evaluate efficacy and safety of a

tailored treatment compared to standard of care (SoC in patients with solid tumors)

Botticelli A,Scagnoli S, Conte P, et al; SABCS 2022



The complex and nuanced landscape of GIM25-CAPT

N \\What people call serendipity sometimes Is just having your eyes open

TP53 r — e . n TP53 S - P =0.0012
DNMT3A Il DNMT3A
MLL2 H——TD MLL2
BRCA1 F | 1 1 4 BRCA1
CHEK?2 . CHEK2
NOTCH2 [ ) NOTCH?2
TET2 H = TET2 8 :
MYC MYC
FGFR1| [ FGFR1
BRCA2 BRCA2
TSC1 TSCH
PIK3CA H e PIK3CA
GATA3 i ] GATA3 o _
ATM } : ] ATM __©
SETD2 W SETD2 Q
PIK3C2B . |PIK3C2B ~
NTRK1| [l NTRK1 %
MED12 MED12 s
MAP3K1 MAP3K1 o
\GF1R IGF1R <
AR AR
ROST ROS1
RAF1 . |RAF1
ERBB3 ERBB3
EP300 EP300
> 3 I & &£ I £ £ £ & SRR -
(_Z) s - Y 1) e T) © < ® n a6 > = D
Alteration Mutant Allele Frequency (%) Effect Path il
1
B e e 1B —-+=F |
0% 21% 43% 75% 100% 0% 25% 50% 75% 100% 0% 32% 50% 77% 100% VY U N DN O 9 N
L FT &Y &F
©) (4) ® (12 (22 ©) (4) 7) (29 (49) ©) (5) ® (13 @9 O S « O X

Of the overall gene variants, 62% were classified as class 1, 10% as class 2. Class 3A mutations were 5%, with

an impact on potential investigational studies.



Are all gene variants made equal?

N The noise of silence: synonymous mutations and variants of unknown significance

Within coding region (CDS) <

v

Single Nucleotide Variant (SNV)

Where?

...ATCGGTACCTAGTC...

...ATCGGTGCCTAGTC...

Different types: Effect: ACMG classification (*):
* Missense > aa,; —>aa, @0000

* Nonsense » aa, —>stop codon @ O (possible evaluation)

* Synonymous ——— aa; —aa, 2 200@

* BBl e [vus| 8 BT

What meaning can they take on?

v

» Outside coding region

v

Different level of impact:

DNA: regulatory elements as
enhancer, promoters and
silencers, epigenetic
modification, IncRNA

RNA: alternative splicing and its
modification, mRNA structure,
3’-and 5’- UTR

Protein: post transcriptional
modification

Need for a deeper interpretation

Vida R, Molteni E, Della Rossa S, et al. In preparation



From snapshots to the full video



Targeting what you cannot see

N Minimal residual disease and treatment intensity

Luskin MR, Murakami MA, Manalis SR, Weinstock DM. Nat Rev Cancer, 2018; doi:10.1038/nrc.2017.125



Wrapping up

N Brace yourself, Winter Has Come

Don’t miss the technology for the methodology

Expect a higher benefit with solid biomarkers
Breast Cancer has ESCAT /Il mutations that soon will be part of our algorithms

Extended and targeted characterizations are different

Targeted panels will be recommended as new, mutation driven, drugs will be introduced in the clinic
Extended panels should be used in clinical trials only to select future ESCAT /Il mutations or MTBs

The world as we know it will end up soon

Adjuvant treatments will likely benefit from MRD approaches, but appropriate trial design is crucial
Alternative resistance mechanisms are emerging as new agents are being introduced to the clinic
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