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AGENDA:

* Che cos’e il MICROAMBIENTE TUMORALE (TME)
* || ruolo dei fibroblasti (CAFs)

« Microambiente e immunita (es. TNBC)

* Interazioni fra farmaci e microambiente (es. ICDK4/6)



MICROAMBIEMTE: un sistema complesso

Cancer-associated
fibroblast

Immune
infiltrate

»

iig I Tumour cell
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| N— Lymphatic vessel e

Blood vessel \

Vascular network

Juntilla et al; Nature 2013

Ha un ruolo nelle fasi iniziali di
sviluppo del tumore

Regola la crescita del tumore, la
differenziazione, la polarita,
I'invasione, la metastatizzazione,
I'angiogenesi e la risposta ai
trattamenti

E un potenziale biomarker diagnostico,
prognostico e predittivo

E un potenziale target terapeutico

INVASIVE

METASTATIC

IN SITU

SABCS 2018



MICROAMBIEMTE: ruolo nelle fasi iniziali

Influences by TAMs

Influences by CAFs L SR
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MICROAMBIEMTE: ruolo nella metastatizzazione
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MICROAMBIEMTE: possibili «target»

Tumor vasculature

* Bevacizumab (anti-VEGF-A)
» S-265610 (anti-CXCR2)

+ Sunitinib (RTK inhibitor)

* VEGF-Trap (decoy receptor)

Immune activation
« Ipilimumab (anti-CTLA-4)
* Nivolumab (anti-PD1R)

* Lambrolizumab (anti-PD-L1)

re-education

+ CD40 mAb

Repolarization and

- BLZ945 (ant~-CSF-1R)

Altered immune cell recruitment,
expansion and depletion

» PLX3397 (anti-CSF-1R and anti-KIT)
* AMD3100 (anti-CXCR4)
+ S§-265610 (anti-CXCR2)
« GW2580 (anti-CSF-1R)
* Trabectedin (chemotherapy)
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Metastasis and/or outgrowth
+ MLN1202 (anti-CCR2)

l

@lofe

000 @®
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AGENDA:

* Che cos’e il MICROAMBIENTE TUMORALE (TME)

* || ruolo dei fibroblasti (CAFs)

« Microambiente e immunita (TNBC)

* Interazioni fra farmaci e microambiente (es. ICDK4/6)



CAFs: suddivisione in 4 sottotipi

Juxta-Tumor LumA BC HER2 BC
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Enriched in CAF-S3 Enriched in Enriched in CAF-S4 Enriched in CAF-S1 and/or CAF-S4

CAF markers: 1 CD29 | FAP o FSP1 aSMA % PDGFRB - CAV1 1 DPP4

« (Ogni sottotipo e presente in percentuale diversa nei sottogruppi molecolari di tumore

Nel TNBC sono state individuati due distinti subset: uno contenente prevalentemente CAF-S1 e uno
CAF-S4

| sottotipi di fibroblasti non sono risultati di per se correlati con la prognosi delle pazienti

Costa et al. Cancer Cell 2018



CAFs: diverso sottogruppo = diverso microambiente immunitario

TN BC enriched in CAF-S1 TN BC enriched in CAF-S4

I FOXP3* T-lymphocytes FOXP3* T-lymphocytes
CD8* T-lymphocytes I CD8* T-lymphocytes I
=y G © @ o WS QR M
c CAF Tumor celfl CD25* FOXP3* CD8* TAM ECM  Blood ve Cytokines
S1 =IMMUNOSOPPRESSIVO S4 = INFIAMMATO

Costa et al. Cancer Cell 2018



CAFs: «key role» nellimmunosoppressione dei CAF S1/Treg

PDGFRES

CAF-S4

CXCL12
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Costa et al. Cancer Cell 2018
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* Richiama attraverso CXCL12

» Trattiene attraverso JAM2 OX40L PDL2

« Attiva in FOXP3+ attraverso B7TH3 CD73 DPP4



CAF S1: possibili target?
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CAF: CDCP1+ sembrano promuovere invasione e metastatizzazone

MDA-MB-231 breast cancer cells mixed with CDCP1#** Fibroblasts
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SABCS 2018 — spotlight session
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MICROAMBIENTE E IMMUNITA

Think of the TME as “Party” to which immune cells often get invited

How do we understand the guest list better?
Does the guest list effect outcomes?

If very few immune cells were invited how do we now get them there?

SABCS 2018 — prof. A. Tutt



TILs: gli invitati principall

Maggior
impatto dei
STILs sugli
outcome
clinici

Valore
prognostico

0S (probability)

0.8 +

0.6 -

0414 wsTiL=0 {37 avents/B5 cases)

v gTIL = 10 (73 evants/237 coses)

= 5TIL = 20-40 {30 avents128 cases)
0.2 — 57l = 50-80 (2 events/21 cases)

P=02

0 2 4 6 8 10 12 14
Time (years)
Adams et al JCO 2014

All patients

Percentage of TILs of all live celis

[ Low (0-10%)
3 Intermediate (11-59%)
2 High (260%)

Luminal-HER2-negative

o e | o |

0.0002| P=002 P=0.005 ns.
gr— fr—— oy

HER2-positive

3

0 - -:- "-;3 8 I:]

P M PM PM P M

Costa et al cancer cell 2018

Valore
predittivo

Riduzione
%TILs fra
primitivo e
metastasi




Variabilita della lista degli invitati
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Variabilita: Ogni paziente ha la sua guests-list
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Tissue Resident Memory T Cells: 1 VIP
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» Elevata espressione di proteine effettrici (es..
Granzimi B)

» Espansione clonale (TCR) come da pregresso
contatto con antigene
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Savas et al Cancer Cell 2018



Tissue Resident Memory T cells: VIP e un possibili bersagli

329 TNBC in METABRIC
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Organizzazione spaziale del microambiente: non solo «chi» ma «dove»

Multiplexed imaging of 36 proteins in 41 TNBC patients

@ (2 3] (4
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Structured tumor-immune microenvironment in TNBC
Immune organization <« Histology <« Checkpoint expression

Mixed Tumor Immune
/ PD L1
\ =P ‘ /

THelper

TCytoloxlc

Compartmentalized

Grande variabilita nel contenuto di
leucociti: 1% -> 91%

Le cellule immmunitarie hanno diverse
distribuzioni spaziali

PD1 e LAG3 sono i recettori piu
espressi dalle IC (Tef; Treg; Thelp)

PDL1 e IDO espressi sia da IC che da
cellule tuorali; spesso coespressi

Keren et al Cancer Cell 2018



3 modelli di organizzazione spaziale del microambiente

Cold

Mixed

Compartmentalized

‘ Tumor cell
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Keren et al Cancer Cell 2018

PDL1 e IDO
sulle cellule
tumorali

« LAGS3

PDL1 e IDO sulle
cellule immunitarie

Gradiente di
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* Indipendente dal numero di
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Il Microambiente nella pratica clinica

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Atezolizumab and Nab-Paclitaxel
in Advanced Triple-Negative Breast Cancer

P. Schmid, S. Adams, H.S. Rugo, A. Schneeweiss, C.H. Barrios, H. Iwata, V. Diéras,
R. Hegg, S.-A. Im, G. Shaw Wright, V. Henschel, L. Molinero, S.Y. Chui, R. Funke,
A. Husain, E.P. Winer, S. Loi, and L.A. Emens, for the IMpassion130 Trial Investigators*



Vantaggio solo se PDL1 espresso sulle cellule dell'immunita

Schmid et al NEJM 2018

PD-L1 IHC (SP142) Assay
by Ventana Medical Systems
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Distribuzione del PDL1+

Prevalence of PD-L1 IC subgroups

PD-L1 IC+ PD-L1 IC-
(IC1/2/3) (IC0)
41% 59%

Prevalence of PD-L1 TC subgroups

PD-L1 TC+>

BEP, blomarker-evaluable population
BEP (TC) n=900 PD-L1 scoring ICO < 1% IC1. 2 1% and < 5% IC2 2 5% and < 10%. IC3 2 10%, TG~ < 1% PO-L1 on tumor cells; TC+ 2 1% PD-L1 on tumor calls.

PD-L1 TC-

The majority of patients with expression
of PD-L1 on TC are included within the
PD-L1 IC+ population

PD-L1 TC+
9%

PD-L1IC+
41%

Emens LA et al IMpassion130 biomarkers.
SABCS 2018 (program #GS1-04)



Valore predittivo dei CD8 solo in presenza di PDL1+

PD-L1IC+
44%

CD8+

CD8-/PD-L1IC+ (n = 37) CD8+/PD-L1 IC- (n = 220)

HR (95% ClI) P Value
PFS 0.33(0.13, 0.87) 0.03
oS 0.25 (0.06, 1.02) 0.05

HR (95% CI) P Value
PFS 0.89(0.66,1.20) 045
0S 0.77(050,1.17) 0.1

CD8+/PD-L1 IC+ (n = 280)

HR (95% Cl) P Value
PFS 0.61(0.46,0.80) <0.005
OS 055(0.38,0.80) <0.005

= PD-L1 IC+ are enriched in CD8+ (P < 0.0001) and CD8+ are enriched in PD-L1 IC+ (P < 0.0001)2
* Patients with CD8+ tumors derived clinical benefit (PFS/OS) only if their tumors were also PD-L1 IC+

BEP (CDE8) n = 720. A CD8+ cutol! of 0 5% was selocted based on Phase Ib study in TNBC (Adams JAMA Oncol 2018) All P values are nominal Emens LA et al IMpassion130 biomarkers
* Data derived from contingency table with Fisher exact tests SABCS 2018 (program #GS1-04)



Valore predittivo dei TILs solo in presenza di PDL1+

PD-L1IC+
41 Jc '

TIL+

TIL-/PD-L1 IC+ (n = 176)

TIL+/PD-L1 IC- (n = 94)

HR (95% Cl) P Value
PFS 099(062 1.57) 097
OS 153(0.76,3.08) 0.24

HR (95% Cl) P Value
PFS 0.74(0.54,1.03)  0.07
0S 065(041,1.02) 0.06

TIL+/PD-L1 IC+ (n = 190)
HR (95% Cl) P Value

PFS 053(0.38,0.74) <0.005

OS 057(0.35092) 0.02[

= TIL+ were enriched for PD-L1 IC+ (P < 0.0001) but PD-L1 IC+ were not enriched for TIL+ (P = ns)?
= Patients with TIL+ tumors derived clinical benefit (PFS/OS) only if their tumors were also PD-L1 IC+

BEP (TiLs) n = 893 Cutoff of 10% was used 1o distinguish low vs intermediate/high levels of TiLs Denkent Lancet Oncol 2018) All P values are nominal Emens LA et al IMpassion 130 blomarkers
* Data derivad from contingency table with Fisher exact tests SABCS 2018 (program #GS1-04)
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Attivita degli ICDK4/6

CDK4/6: a beginner’s guide CDK4/6: advanced level

Non-tumor cell effects

) E—

...CDK4orCDK6 .‘.“Q'

Cell cycle genes Cancer cell .0 .. ® @ o}

RB
' :? 1 \P) | (S phase) proliferation ° k) °
N!l YAl | o N} | fm T cells \/F'broblasts

@
CDK4/64

CDK4/6: intermediate level

{ c:g Cell cycle genes
(S phase) DNA
methylation
RB Chromatin
modifiers

) Q@ I3
El'f * ~ E2F Metabolic
N“K" ”J 1 ' ll)(/hM enzymes

Goel Trends in Cell Biology 2018
Witkiewicz and Knudsen Breast Cancer Res 2014

Non-RB substrates




Azione degli ICDK4/6 sulla risposta immunitaria

Endogenous retroviral sequences
Double-stranded
B RNA
RB
- l » C— -
7(7/»%@(.—’ D IPal

MHC Class 1

-+
Chemokines,... PO 5

“Viral
mimicry”

X0000000000000000X

Goel, DeCristo Nature 2017 \ ' /
Roulois Cell 2015 o



ICDK4/6: Azione sull’infiltrato linfocitario con riduzione selettiva dei Treg

21
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)
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Goel et al Nature rev 2018



AZIONE SINERGICA ICDK 4/6 + ANTI PD1/PDL1

SENZA linfociti:
crescita rallentata ma
costante

-o- \/ehicle
- Abemaciclib

- = NN
O O O WM
S S 5 3

Tumor volume
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o O,

0 10 20 30 40 50
Days

Goel et al Nature rev 2018

CON linfociti:
riduzione della massa
tumorale (tumor

shrinkage)
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CONCLUSIONI

* IL MICROAMBIENTE E’UN SISTEMA COMPLESSO DI CUI CONOSCIAMO
ANCORA POCO

« L'ETEROGENICITA' CELLULARE MA ANCHE SPAZIALE DELL'INFILTRATO
IMMUNITARIO PUO’ INFLUENZARE LA PROGNOSI E LA RISPOSTA Al
TRATTAMENTI

 FIBROBLASTI, MACROFAGI E MDSC POTREBBERO RAPPRESENTARE UN
TARGET IMPORTANTE PER STRATEGIE DI COMBINAZIONE

« LINTERAZIONE DEI FARMACI CON IL MICROAMBIENTE TUMORALE
POTREBBE PORTARE A COMBINAZIONI INIZIALMENTE NON PREVEDIBILI



CELLULE TARGET
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MIGLIOR
CELLULE STRATEGIA DI
TARGET ‘ # OUTCOME
IMMUNITARIE COMBINAZIONE CLINICO
POSSIBILE

4

CELLULE
STROMALI

TARGET




