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Biology of breast cancer

Prof. Christine Desmedt

Laboratory for Translational Breast Cancer Research
KU Leuven

christine.desmedt@kuleuven.be

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Disclosures

= Speaker’s fee Lilly

= | had to make selections and could not present everything

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Outline

= Predictive and resistance markers for:
= Antibody-drug conjugates
= Immunotherapy
= Endocrine therapy
« Immune landscape & microenvironment
= Liquid biopsies
= Lobular breast cancer

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Predictive and resistance markers for:

= Antibody-drug conjugates (ADCs)
[mmunotherapy
= Endocrine therapy

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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a b
IgG1 IgG2 1gG3 1gG4
\ / Antibodies
Serum half-life 21 days 21 days 7-21 days 21 days
C1q binding Yes Yes Yes No
Fcy avidity High Low High Moderate
Cleavable Non-cleavable
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Auristatins

Anti-microtubule Anti-microtubule

Calicheamicins

DNA cleavage
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Camptothecins

Topoisomerase 1
inhibition

Target/antigen density

Effective internalization of
the antibody

Heterogeneity of expression
=» can be overcome with
bystander effect

Normal tissue expression

Good target does not
guarantee good ADC

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any de D ra gO et al N at CI | N O Nnc ReV 202 1
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Open questions

* |s expression of target associated with biological differences (many
abstracts re HER2-low)?

* Heterogeneity of expression of the targets in the metastatic setting?

* Predictors of therapeutic response and mechanisms of de novo and
acquired resistance?

; SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.



San Antonio Breast Cancer Symposium®, December 6-10, 2022

- Low HER2- A separate entity?
Published Data and SABCS News:
a pathologist’s perspective Recommended

presentations!

David L. Rimm MD-PhD
Anthony N Brady Professor of Pathology
Departments of Pathology and Medicine (Oncology)

This presentation is the intellectual property of the author/presenter. Contact them at David.Rimm@Yale.edu for permission to reprint and/or distribute.
San Antonio Breast Cancer Symposium®, December 6-10, 2022 - .
i SUSAN F. SMITH San Antonio Breast Cancer Symposium®, December 6-10, 2022 HARVARD
CENTER FOR

MEDICAL SCHOOIL
WOMEN’S CANCERS

@ Dana-Farber
&V Cancer Institute

HER2 Low: HER2-LOW:
A separate entity? A SEPARATE ENTITY?
PRO NO

Giuseppe Curigliano, MD PhD

Istituto Europeo di Oncologia, IRCCS and University of Milano,

MiIan, Italy Sara M. Tolaney
Dana-Farber Cancer Institute

i Istituto Europt
UNIVERSITA DEGLI STUDI di Oncologia
DI MILANO

This presentation is the intellectual property of the author/presenter. Contact them at giuseppe.curigliano@ieo.it for permission to reprint and/or distribute. This presentation is the intellectual property of the author/presenter. Contact her at sara_tolaney@dfci.harvard.edu for permission to reprint and/or distribute.
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Assessement of HER2-low

ASCO/CAP
Guidelines
Wolff et al. 2018

HER2 testing (invasive component) by validated IHC assay

Batch controls and on-slide controls show appropriate staining

Circumferential membrane
staining that is complete,
intense, and in > 10% of
tumor cells*

IHC 3+
positive

Weak to moderate complete Incomplete membrane staining
membrane staining observed that is faint/barely perceptible
in > 10% of tumor cells and in > 10% of tumor cells
IHC 2+ IHC 1+
equivocal negative

Must order reflex test (same specimen using ISH)

or order a new test

{new specimen if available, using IHC or ISH)

No staining is observed
or
Membrane staining that is
incomplete and is faint/barely
perceptible and in < 10% of
tumor cells

IHC 0
negative

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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HER2 IHC Score <a> <ie> <>
. Intensity intense/sirong (5x) moderate-weak (10x-20x) faint (20x-40x) l na
. Ty pe complete-circular I ': _::: Er(ignl,;.ff_h{ : : _: ;' no
= Extent >1:J% - s10% | no

‘=J

ASCO/CAP HER2 positive ISH - HER2 negative
Historical FDA?® HER2 strongly positive HER2 weakly positive HER2 negative

HER2 positive HER2-low HER2 zero

New 3-Tier Classification IHC 3+ or IHC 2+/ISH+ IHC 2+/ISH- or IHC 1+ IHC 0
(=15%) (=45-55%) (=30-40%)

RiUschoff G et al. (HER2-13)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Assessement of HER2-low

77 pathologists completed pre-
training or real-world scoring in
14 countries

(n =49 for 4B5, n = 28 for HcT)

74 pathologists completed post-
training scores
(n =48 for 4B5, n = 26 for HcT).

(SABCS

Table. Summary of Pathologist Concordance and Interobserver Variability

Test: Scoring Criteria Concordance K analysis and ORA (%)
Baseline After training
Ventana 4B5:
ASCO/CAP? 0.96 (98.9) 0.97 (99.4)
Historical FDA® 0.82 (92.4) 0.81(92.2)
New Class® 0.75 (82.8) 0.79 (84.9)
HercepTest:
ASCO/CAP? 0.84 (94.3) 0.85(94.7)
Historical FDA® 0.72 (88.3) 0.75 (89.8)
New Class® 0.81 (84.1) 0.82 (85.3)

Overall score concordance with a new category of HER2-low was above the 80% ORA benchmark

for both 4B5 and HcT and is higher than previously reported (Fernandez et al. JAMA Oncol 2022)

Rlschoff G et al. (HER2-13)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Debate is still open, but many reasons to suggest that HER2low
is NOT a separate clinical or biological entity (S. Tolaney)

e Does not have unique clinical-pathologic features
e Not associated with a different prognosis

e Not associated with different benefit to therapy
e Not biologically distinct

e Not biologically stable or consistent

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Differences that have been reported are mainly related to
ER expression since % of HER2-low is associated with ER

80 -
e Mantel-Haenszel X2test P < .001
# 60 -
)
§ + also shown in:
=
3 407 Peiffer D et al. (HER2-11)
3
g 20 - Geukens G et al. (HER2-16)
Q
[\
w

0

1049 5095 >95
n= 739 n= 67 n=67n=3,542n =803

ER Group

Tarantino P et al. JAMA Oncol. 2022;8:1177-1183.
SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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No differences in clinical characteristics seen when

considering HR+ and HR- BC separately

HR-positive

HR-negative

a
HER2-low HER2 IHC 0 HER2-low HER2 IHC 0 (;:;aalg)
(n=394) (n=160) (n=84) (n=75)

Female, n (%) 394 (100.0) 159 (99.4) 83 (98.8) 75 (100.0) 787 (99.7)
Age at index date, median (range), years® 60 (31-97) 59 (28-90) 57 (31-80) 52 (35-92) 58 (28-97)
Age 245 years at index date, n (%) 271 (68.8) 116 (72.5) 53 (63.1) 45 (60.0) 491 (62.2)
Race, n (%)

Asian 97 (24.6) 42 (26.3) 17 (20.2) 28 (37.3) 185 (23.4)

White 158 (40.1) 59 (36.9) 49 (58.3) 35 (46.7) 366 (46.4)

Other/not reported/missing 139 (35.3) 59 (36.9) 18 (21.4) 12 (16) 238 (30.1)
2';;;0(':‘8%2”;' 3;?8'39"“'3 Dl 2 (0-33) 2 (0-21) 2 (0-17) 1.5 (0-22) 2 (0-33)
Metastatic/locally advanced at index date, n (%)°

Locally advanced 7 (1.8) 2(1.3) 0 2(2.7) 11 (1.4)

Metastatic 293 (74.4) 129 (80.6) 60 (71.4) 62 (82.7) 550 (69.7)

Both 10 (2.5) 6 (3.8) 2(2.4) 2(2.7) 20 (2.5)

Not reported/missing 84 (21.3) 23 (14.4) 22 (26.2) 9(12.0) 208 (26.4)

BC, breast cancer; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IHC, immunohistochemistry.

a|ncludes patients with missing HR status; °Index date was the date of earliest metastatic BC diagnosis identified during the patient selection period. For patients without metastasis
during the patient selection period, the earliest date of unresectable diagnosis during patient selection period was used as the index date; ®Includes Black or African American, American

Viale G et al. (HER2-15)

Indian or Alaska Native, and other.

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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No differences in genomics seen (3 concordant abstracts)
N &

IHC-PD-L1
M’;{”‘;;‘bg'f TMB High
dMMR/MSI-H
Cell Cycle Genes
¢
Chomalgiel:emodeing ARID1A (QCDJ
. . . {40 ©
Caris Life Science Database (> : CREBBP 8
3 PIZK/ATKIMTOR
11,000 pts): 3 Pty
. e . RASIMAPK MAP3K1
- mutations/amplifications/TMB Patway
based on targeted seq
- PD-L1 by IHC s
11q13.3 apmlicon
"g Cell Cycle Genes
£
ADGRA2
Otnher
NOTCH2
‘ ' Bansal R et al. (HER2-12)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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No differences in genomics seen (3 concordant abstracts)

Primary Mets
HR+ - HER2 Low vs HER2-0 Primary HR+ - HER2 Low vs HER2-0 Metastatic HR+ - HER2 Low vs HER2-0
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' ! i
= 44 : = 4 : = 4 :
s : : : = :
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L oo CORAIAT === P e e e L  EEnenEEEEEEEE
0 i 0l : 0 i
A3 -3 -1 0 1 3 5 5 -3 10 1 3 3 -5 -3 -1 0 1 3 5
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HR- - HER2 Low vs HER2-0 Primary HR- - HER2 Low vs HER2-0 Metastatic HR—- — HER2 Low vs HER2-0
5| ¢—meRztow | HERZO P 5| —mEratow | wemzo P 5] € —Ematow | HER20 >
e : Ca . 54 :
| o ] o '
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Marra A et al. (HER2-07)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.



IIIII bq%()’

A

(SABCS

No differences in genomics seen (3 concordant abstracts)
A AKTI

ARIDIA

BRCAI
BRCA2
> 1,000 pts with MBC CDHI
treated at Da-Farber for ERBB2
which NGS data were ESRI

available GATA3
KRAS

No difference seen
in TMB neither

MAP2K4
MAP3K1

PIK3CA

RB1

TP53

100 o] h;l 0 20 4;1 bll] a0 IDIU
Frequency of mutation Frequency of mutation
in HER 2-Low in HER2-Zero

N Positive B Positive (Oncogenic)
B Positive Low BN Positive Low (Oncogenic) 1 =
D BN Negative Emm Negative (Oncogenic) Ta ra ntl ale P et a l . (H E R2 05)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Open questions

* |s expression of target associated with biological differences?
* Heterogeneity of expression of the targets in the metastatic setting?

* Predictors of therapeutic response and mechanisms of de novo and
acquired resistance?

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Does HERZ2-status on one metastatic
P B or primary biopsy reflect a patient’s
Up TH DER HER2-profile?
'3
. — .. ~
10 patients with | At autopsy
HER2—non-.ampIiﬁed ::> > 257 metastases
meta‘:‘:t;;fe?reaﬁ ‘ (median: 25/patient, range: 9-41)
\ J ‘ 8 breast tumour samples
306 samples
‘ HER2-scoring

ER-scorin
Longitudinal/during life g

linical atopi 0 5 metastases
Clinical archives 30 breast tumour samples
6 axillary lymph node samples

HER2-16

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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HER2 immunohistochemical staining

HER2-3+

Circumferential membrane
staining that is complete,
intense and in >10% of
tumor cells

HER2-positive

l |

HER2-1+ HER2-0 HER2-0

Incomplete membrane Membrane staining that is No staining is observed
staining that is faint/ barely incomplete and is faint/
perceptible and in >10% of barely perceptible and in
tumor cells <10% of tumor cells

HER2-2+

Weak to moderate
complete membrane
staining observed in >10%
of tumor cells

l

ISH positive

l

ISH negative

HER2-low HER2-ultralow HER2-absent

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.

HER2-16
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Intra-patient heterogeneity of HER2 scores

. A
Lesions

per patient

40

HER2-positive . . . .
=HER2_2+ sHnegative 1+ HER2-low and HER2-zero lesions coincide in
I HER2-1+ 8/10 patients
I HER2-ultralow

HER2-absent

30

2. HER2-status of different metastases was highly
variable within one patient

20

10

T 3. Half of HER2-zero lesions observed was HER2-
i ultralow
> Q & Q v »
S & & & S &
ER-positive ER-negative

HER2-16

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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o B HER2-1+
(SABCS . HER2-ultralow

Intra-organ heterogeneity HER2-absent

Not evaluated

Patient !&#%001 ..

o @

- [ N

- (e N
- H

#2008
#2007
N Vv N oo o © A ® 0 5 10
&e& 6‘@(‘\\ &0& 6\0{\‘ @Q}’\‘ @0& {(@é\ 6\0& 6‘0& >
£ o o FH .o P P P of Samples
per patient

These results put into question the assessment of a patient’s HER2-low status
from a single biopsy at any point in time for benefit of T-DXd

HER2-16

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Open questions

* How to best assess the presence of the antibody target?
* Heterogeneity of expression of the targets in the metastatic setting?

* Predictors of therapeutic response and mechanisms of de novo and
acquired resistance?

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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RESEARCH BRIEF

":Eaif (e Sacituzumab govitecan (SG), the first antibody-drug conjugate (ADC) approved for
triple-negative breast cancer, incorporates the anti-TROP2 antibody hRS7 conju-
gated to a topoisomerase-1 (TOP1) inhibitor payload. We sought to identify mechanisms of SG resist-
ance through RNA and whole-exome sequencing of pretreatment and postprogression specimens. One
patient exhibiting de novo progression lacked TROP2 expression, in contrast to robust TROP2 expres-
sion and focal genomic amplification of TACSTD2/TROP2 observed in a patient with a deep, prolonged
response to SG. Analysis of acquired genomic resistance in this case revealed one phylogenetic branch
harboring a canonical TOPIE41& resistance mutation and subsequent frameshift TOP1 mutation,
whereas a distinct branch exhibited a novel TACSTD2/TROP27256R missense mutation. Reconstitution
experiments demonstrated that TROP27256R confers SG resistance via defective plasma membrane
localization and reduced cell-surface binding by hRS7. These findings highlight parallel genomic altera-
tions in both antibody and payload targets associated with resistance to SG.

SIGNIFICANCE: These findings underscore TROP2 as a response determinant and reveal acquired SG
resistance mechanisms involving the direct antibody and drug payload targets in distinct metastatic
subclones of an individual patient. This study highlights the specificity of SG and illustrates how such
mechanisms will inform therapeutic strategies to overcome ADC resistance.

uo jsenb Aq Jpd- 9 Z/¥69280€/9€¥2/01/1 L/Pd-ajie/A1aA00sIpIaouED/B10"S [BUIN

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. COatES et al. Ca n D ISC 202 1
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Participant Molecular Age at Days on Days from last Treatments Treatments Lesions sequencec Bestresponse  ixtent of best
ID subtype diagnosis IMMU-132 dose SGto death before SG after SG at autopsy (per RECIST)  ‘esponse (%)
MGH-18 TNBC 41 253 138 2 2 9 PR -45.0
MGH-19 TNBC 59 150 305 5 4 8 SD -21.9
MGH-20 TNBC 62 34 56 4 1 6 PD +78.0
MGH-20 (PD) MGH-19 (SD) MGH-18 (PR) TACSTD2/TROP2 copy number
B <mO0Wuw<<omoOoOnowuwoO-zT <mO0OWuwozIT ‘:::-
c £ ccccccccccecc O c ceccc c c c ¢c
S 00 0000000000 0w o o000 0 090 09 0o 1 2 3 4 5
w O v o o u u o uo u u u u u o v u u u u u u u o
9 o o o o 9o o o o 9o o o 0O 0 =~ 0 O O O O O O O O
e L L L L e L e e P |

TACSTD2/TROP2 RNA (LOG, TPM)

B

-2 0 2 4 6 8 10 12

Copy number
RNA

Lesionlocation § s p L UM L L LLLLGL1ITNNTLTLSNNINBSHB

» 3 patients with metastatic TNBC treated with SG and heterogeneous responses
e All eventually died and autopsy was performed

* Pt with de novo resistance (MHG-20) =» NO expression of TROP2 (mRNA & IHC)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. CoateS et al. Ca n D|SC 202 1



best ()
Of( ?

SABCS
B D TROP2-expressing lesions at autopsy
» MGH-18 5 . Chest wall subcutaneous
: rimary breast
' NORBUSL 65% TACSTD2/TROP2 T256R
0% TOP1 p.-122fs
% TOP1E418K
TP53 (e E B2 TO -
esion
K132R &8 Pre-SG

Hilar LN

53% TACSTD2/TROP2 T256R
0% TOP1 p.-122fs
0% TOP1E418K

Lesion B

TACSTD2/ 5
Tnopzr
T256R
195
TOP1 t
E418K

TOP1
p.-112fs

Inferior Liver

. 34% TOP1 p.-122fs

99% TOP1 E418K
0% TACSTD2/TROP2 T256R

Lesion C

25
RP Periaortic LN

4% TOP1 p.-122fs
£ 97% TOP1 E418K
V3 6 ‘s, 0% TACSTD2/TROP2T256R

Lesion F

Mutually-exclusive genomic alterations of TACSTD1/TROP2 and TOP1

Coates et al. Can Disc 2021

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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G

WT TOP1E41& TACSTD2/TROP22°¢R

Sacituzumab
govitecan

TROP2 ;':‘
{ntracellul]:w:{ / ' }: :{

/

Lysosome

TOP1 inhibition Failed SN38/TOP1 Altered TROP2
dsDNA breaks binding localization and binding

Which is the frequency of
these mechanisms of
resistance?

One metastatic biopsy is
not enough = intra-
patient inter-metastasis
heterogeneity

Will we see similar
mechanisms of resistance
to other ADCs?

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. CoateS et al. Ca n D|SC 202 1
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Predictive and resistance markers for:

» Antibody-drug conjugates (ADCs)
= Immunotherapy
= Endocrine therapy

PD4-05 (Wu SY et al.): Integrated multi-cohort profiling identifies CCL19+ dendritic cells to potentiate It efficacy in TNBC

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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It’s not only about CD4 or CDS8 cells

* |Cl only benefit a subset of patients with early and .
metastatic TNBC Aims:

=> bi k ded
lomarkers neede 1) Exploring DC diversity in TNBC

* Dendritic cells (DCs): 2) Investigate whether a DC

* Key antigen-presenting cells specialized in subpopulation could be associated
orchestrating adaptive T cell response with the efficacy of ICI

* Heterogeneous group of cells
* Understudied in BC in the context of ICI

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. -
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ldentification of DC clusters through re-analysis of
existing scRNA-seq data

Antigen Co-stimulation Immune Migration Soluble Toll-like receptors and  Stimulatory DC signature
presentation molecules checkpoints molecules cytokines adaptors (Barry et al.)

e

cDCA1

CD1A*DC

CCL19* DC

cDC2
l pDC
T055 9888 N0YB528985 S840k 9095 SRREEIY
<o%Q QQQQQ 4 2a HDO0X ICLOC NIFOUR STRXE .
534|Q0 OO0O0O0x Qv < = Q3 d omxgoo w < ~ @ = Normalized exp.
I I T [ OQ () OpxTI =39S - Q Q -
5 SRR LS | A :
I o : -2 0 2

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. P D4_05
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Prevalence of CCL19+ DC: higher in TNBC

Gated DCs FUSCCmRNA _ CCL19°DCsig. = ' Fuscomme _ccL1ebe e P value
Peri-tumor HR* HER2 (n =360) Low High (n=186) Low High
7.7% 22.4% Tumor size (mm) Tumor size (mm)
<20 64 (35.8) 67 (37.2) <20 24 (25.8) 35 (37.6)
>20 115 (64.2) 113 (62.8) 0.773 > 20 69 (74.2) 58(62.4) 0.083
7 Lymph nodes Lymph nodes
@ 4 none 113 (62.8) 102 (57.3) none 58 (62.4) 50 (53.8)
ZF) 1-3 42 (23.3) 53(29.8) 1-3 22(23.7) 29(31.2)
b7 HR*- HER2* HR-HER2
L 4-9 13(7.2) 16 (9.0) 4-9 9 (9.7) 6 (6.5)
28.8% 47 8%
>9 12 (6.7) 7 (3.9) 0.844 >9 4 (4.3) 8 (8.6) 0.323
Molecular subtype Molecular subtype
N F,"_ [ IM 8 (4.4) 79 (43.9) IM 7 (7.5) 33 (35.5)
, q@'f MES 18 (10.0) 20 (11.1) MES 9 (9.7) 10 (10.8)
. \ LAR 61(33.9) 35(19.5) LAR 25(26.9) 18(19.4)
CCL19 (PE) BLIS 93 (51.7) 46(25.6) <0.001*** BLIS 52 (55.9) 32(34.4) <0.001***

* Within TNBC, higher prevalence within the immunomodulatory subtype.

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.

* Higher prevalence of CCL19+ DCs in TNBC as compared to other molecular subgroups.

PD4-05
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Response to IT (early setting)

I-SPY2 trial (NCT01042379, Wolf et al.)
Primary TNBC, neoadjuvant anti-PD-1 pembrolizumab plus chemo versus chemo

Chemo P=0.014 ( 46.7% 85.7% P =0.654 f 21.4% 16.3%
I-SPY2 Pembrolizumab + paclitaxel (n = 29) c E 20 1.0 4 R R E 20 1.0 - R =
. I . ‘I H H f @© 7 12 @© 9 7
------ >
||1HHHL|| o o 2o § > & o~ 2
l | 1 i ] — .~ e o
”l” ,|l,||1| Paclltaxel(n 85) R(n—19) R(n—16) 6 d 104 3 0.5 a-) 8 10 4 .i. 305_
NR (n = 10) NR (n = 69) % 3 : o £ o - : &)
Primary TNBC l c - e g : e
Endpoint: pCR = N8R -NZR- _d:> rg? rgeR
Baseline tumor sample g = 0 . - 0 : - ® 0 T . 0 T T
_’ o
(RNA-seq) CECHRiePreasion pCR No  Yes CCL19 Low High PCR No  Yes CCL19 Low High
FUSCC ICl trial (NCT04613§74, this study)
Primary TNBC, neoadjuvant anti-PD-1 camrelizumab plus chemo vefsus chemo
ICI Chemo P=0.018 35.7% 80% P=0.798 50% 40%
FUSCC ICI camrelizumab + nab-paclitaxel (n=33) o ¢ g 30 1 7 R R g 30 - 1.0 1 H =
I t 1 H © 5 12 ® 2 2
------ o——0—) il W : . =
IHHNHLU 4 j]F % o i) % o o
l| Hlll[ 'll!ll[']| Nab-paclitaxel (n = 9) R(n-17) R(n 4) 6 (:'_) 15 e g 0.5 s L:) 15 . 5 0.5 1
NR (n=12) NR(n=5) % o = 5] £ O o T Q
Primary TNBC l n/a(n=4) g 2 . g 3 5 e
Endpoint: pCR & e i NR NR g » NR NR
Baseline tumor sample . £ 0 = - 0 9 3 O 0 - T 0 2 3
—> -
(IHC of FFPE section) CELIS.expression pCR No  Yes CCL19 Low High PCR No  Yes CCL19 Low High

\_

J

CCL19 is associated with response to neoadjuvant IClI +chemotherapy but not with response to

neoadjuvant chemotherapy alone.

PD4-05
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Response to IT (metastatic setting)

Metastatic TNBC (GSE169246, Zhang et al.)
First-line atezolizumab plus chemo versus chemo

Chemo

GSE169246 Atezolizumab + paclitaxel
|H|14V‘|luq| . I . l‘—%ﬂ ?

hul ,in Ak N Paclitaxel R(=3) RM=3
NR(n=5) NR(n=3)

Advanced TNBC l n/a(n=3) nl/a(n=5)
Endpoint: ORR

Baseline tumor sample — Estimating the infiltration of each DC subset

(scRNA-seq)
66.7% 20.0% 33.3% 40.0% 429% 0% 0% 60.0% Y 50.0% 33.3% 66.7% 20.0%
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= R| [R R| [R R| [R R| [R R| [R R| [R
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© —
dh-’ o 054 0.5 0.5 | 0.54 54 —1 0.5
o] — —
=
=]
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2 ol 1el 2L Ll 1] ol 31121 Joll7l 12l LlL311S
AIIDC Low High cDC1 Low High CD1A'Low High#} CCL19°'Low High cliC2 Low High pDC Low High
50.0% 50.0% 0% 75.0% 60.0% 0% 50.0% 50.0% 66.7% 33.3% 50.0% 50.0%
1.0+ 1.0 1.0 1.0+ .0 1.0
E R R R R R R R R R R R R
T 1 2 0 3 3 0 1 2 2 1 1 2
= ||
o
@ X 054 — — 0.5 0.5 054 — — 5 054 — (—
L —
=
o — —
£
‘d:) NR| |NR NR| |NR NR| |NR NR| [NR NR| [NR NR| |NR
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T 0 T T 0 T 0 0
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Response to IT (metastatic setting- CCL19 in plasma)

FUTURE trial (NCT03805399, this study)
Metastatic TNBC, late-line anti-PD-1 camrelizumab backbone therapy

FUTURE OONOOO0O00O00NOEE NN N EEENEDOOO Response Response
8822388 00000000 RO e NN cCL19-high mcrR
alfsNelafat N g
!..J-]Hiv\.n.li-i]ilhlﬂ»- EOREECOOROOEECOCONEEROEEENCOCONCONENCON N NN Previousline>23 E PR g“
R EEEEEEEEEEEEEEEEEEEEEENCEEEECIN Age>40years [ SD 3
O et ORR EEEEOEOE00EE0000B0EE00B0B00000EE] Vetasteses =3 BP0 *
LOodoboOmetddleeEeElCEElOeDEEC e NN cps > 20% [J n/a (cbculga )Iow high
aseline
. P =0.003
—— Camrelizumab backbone (n = 33) o o _ )
o 10, s 1., 333% 80.0% 250- P=0.018 100 - Median PFS
l X R R . CCL19-high 7.5 (5.7-18.9)
‘ o o 5 12 __200] * o 801 CCL19dow 3.4 (2.7-4.2)
Serial patient blood § — § ¢ * =
8 . S D0 | " X 601 P =0.004
0- _j:_ o 50- o : 7))
l § - ) & g 100 “ - L 40 \‘L (15)
b ELISA of plasma o . 5 o . : :g::: 2 —
Il & NR NR Sl | o )
- 6 . 10 3 . o
R (n = 17) l -100 T T 0 T T 0 T T 0 0 6- 1-2 1-8 2-4
NR (n=13) CCL19 L High i Treat t P (0]
n/a(n=3) CCL19 concentration (n=015) (n35) CCL19 Low  High reatmen (n=l:3) ( n=§1) Months
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Flow chart of measuring baseline CCL19 level to facilitate patient stratification upon ICI therapy in the clinic

Peripheral blood Plasma
> ———— CCL19 conc.

Before anti-PD-1

v

. & B
A A A A Ao ()
Tumorigenesis Immune control Immune escape Patients i '?'5;’3:3 ﬂ. L CCL19 exp
\ =257
Oy mRNA

e Distinct population of CCL19+ DCs potentiates ICI-response in TNBC

e Baseline CCL19, as measured in tumor or plasma, is associated with
efficacy of ICl in patients with early and metastatic TNBC

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Predictive and resistance markers for:

» Antibody-drug conjugates (ADCs)
[mmunotherapy
= Endocrine therapy

PD4-08 (Kim H et al.): A novel single cell model of Tamoxifen response in primary human breast tumors

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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OR-to-lab pipeline to test drug sensitivity

Aims: | ‘O °'€§. = e > L
1) To create an OR-to-lab pipeline to ' o ) J J
test treatment effect Resection Dissociation Treatment -

2) Toidentify mechanisms of
resistance/sensitivity to Tamoxifen

seeaiadd - - ok A
¥ = of 4
HB - p

. . =30 O 30
Single cell “ ey~ Computational

sequencing Analysis
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Results on two normal breast samples

100 cell type

Patie nt 1 Patient 2 -. MCF7.E2.induced.genes

.. MCF7.E2.repressed.genes
. . ... GATA3.induced.genes
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0
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Changes mainly seen in the
epithelial cells (especially in
luminal progenitor cells)

With Tamoxifen: robust
depletion of estrogen- induced
genes & enrichment of estrogen-
repressed genes
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Results on two breast cancer samples

ATF3

MSMO1

— HMGCS1

n = 20,146 SQSTIH
INSIG1

104 HSPA5
SLC3A2
IDI1
DDIT3
HERPUD1
MAP1LC3B
SLC7AM
ASNS
MT2A
SESN2
HSP90B1
RB1CC1
HMGCR

OR-to-lab pipeline developed to test
effect of tamoxifen on human normal
breast and ER+ breast cancer samples.

Single-cell analyses have the potential to
identify cell subpopulations in human
samples from patients with ER+ breast
cancer.

GFPT1
DNAJB9
RPL27
ELOB
MINOS1
PPIA
RPS26
PFEN1
CYB5A
CCND1
NDUFV2

Changes mainly visible in tumor

-10; B cells HSPB1 : : : : : :
T s 5 z T RPLSS eplthellal cells, highlighting changes in
UMAP; Loria different processes.
* Down regulation of canonical GATA3 and Egw
induced genes KRTS
Approach could be expanded to other
* Upregulation of EGFR/MAPK, RAS, and X! PP :

tumor types & therapies.
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Immune landscape & microenvironment

- TNBC
 HERZ2-/Immune-/DR- subtype

PD4-01 (Wang X et al.): Spatial transcriptomics reveals a substantial heterogeneity in TNBC tumor and stroma
compartments with potential clinical implications

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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TNBC characterization & re-classification using ST

Aims

To characterize the
spatially resolved
transcriptome of cancer
cells, their nearby and
distant microenvironment
and their interactions;

To assess the role of
intratumor heterogeneity
and tumor
microenvironment in
predicting clinical
outcomes

best ()
Of( )
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H&E staining, imaging and
spatial transcriptomics library
preparation

OCT embedded
frozen surgical
resected early-stage
TNBC with
clinicopathological
and outcome data
(N=94)'

Double IHC CD3/CD20

Bulk RNA-seq

TFor two patients, we collected the primary surgical resected breast samples and the matched locoregional relapsed samples.

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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h

—

3 consecutive sections per patient
(3x16 um)

.

1 section per patient (8 um)

‘_mm

— AAAAAA
— AAAAAA

10 consecutive sections per
patient (10x8 um)

PD4-01
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Moprohological annotations & association with subtypes

Morphological annotations Manual delineation +/- machine
17 morphological annotations learning using QuPath version 0.2.3. —_—

Tumor Lymphoid nodule

Stroma cell Vessels

Lymphocyte Lactiferous duct ‘ ———
Low TiLs (<30%) stroma Nerve Contribution of each

R Silrslisg morphological annotation —
Acellular stroma Tumor region -

Fat tissue Whitespace IM BL M MSI. I.AR

Artefact

Necrosis

In situ
120000 1 prra—
Tumor patches
0 =
2 I e ’
£ 90000 A
8
A small 5
Q
fumor patch Number, size (pixels), diversity of size (described by E 60000+
evenness) 3 *
Alarge § < :
tumor patch @ 30000 :
£

LAR MSL M BL M
Kruskal-Wallis, p = 7.2e-07

Basal like (BL), Immunomodulatory (IM), Luminal Androgen Receptor (LAR), Mesenchymal (1), Mesenchymal stem like ( )
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Separate tumor & stroma classification of TNBC

- Immune desert (ID)
Tumor spots Tumor pseudobulk -
=sum of reads from all N L g
o tfumor spots MSL
Avtomated MSL
a . 0000 *%k
classifier - : 0000
(X X X)) M R
%
M ~.
® Tumor spot / M 0”)";
® Stroma spot S -

e Stroma restncfed (SR)
//xw I ‘j

Prediction of a spot as tumor or Stroma spots Stroma pseudobulk I
stroma from its gene expression =sum of reads from all
using a linear booster - stroma spofs Full inflamed (FI)
classifier frained on morphological isie
annotated tumor and stroma spots (XXX x
[ XXX )
Tumor Global Stroma TIME by
pseudobulk pseudobulk pseudobulk pathologist

Basal like (BL), Immunomodulatory (IM), Luminal Androgen Receptor (LAR), Mesenchymal (1), Mesenchymal stem like ( )
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New classification of TNBC- “11 ecotypes”

spoeE o

Ecotype

Characteristics

Proliferative

High proliferation, ERBB2 expression

Mesenchymal . . . .
stromal EMT, angiogenesis, low proliferation
Mixed Stroma, moderate immune infiltration (NKT
cells), low proliferation
Immuno- Low immune infiltration, low apoptosis, low
depleted stroma (CAF)
Immuno- High immune infiltration, apoptosis,
angiogenic angiogenesis, low proliferation
Immuno-

proliferative

Th1 cells enriched immune infiltration, EMT

Stromal
proliferative

High proliferation, PI3K/AKT/mTOR,
EMT

Pure P s
immunogenic High immune infiltration
Basal i Moderate proliferation, EMT, MYC target,
asal cycling NECTIN4 expression
LAR AR expression, ER signaling, fatty metabolism
Mesenchymal High proliferation, low immune infiltration,

proliferative

GPNMB expression

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.

Substantial morphological differences
across the five TNBC subtypes.

Different contribution of stroma/tumor
compartments to molecular subtypes.

Different contribution of pairs of
molecular subtypes from stroma/tumor
compartment to TIME classification.

Definition of new ‘ecotypes’.

Potential clinical relevance to be further
investigated.

PD4-01
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Liquid biopsies

= Marker of disease recurrence

PD17-03 (Medford et al.): Cell-free DNA monitoring in a phase Il study of adjuvant endocrine therapy with CDK 4/6
inhibitor ribociclib for localized HR+/HER2- breast cancer (LEADER)

PD17-02 (Bailleux et al.): ctDNA Molecular Response based on breast cancer driver mutations predicts progression in
aromatase inhibitor-sensitive first line treatment of oestrogen receptor-positive (ER+) HER2-negative (HER2-) advanced

breast cancer
PD17-01 (Ma et al.): Genomic analysis of circulating tumor DNA (ctDNA) from patients with HR+, HER2-mutant metastatic
breast cancer (MBC) enrolled in SUMMIT: mechanisms of acquired resistance to neratinib + fulvestrant + trastuzumab

(N+F+T)

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Monitoring of recurrence in pts with early BC

* Patients with stage 1-3 ER+ BC

* LEADER trial: prospective phase Il trial evaluating the addition of the
CDK4/6 inhibitor ribociclib in patients with 1 remaining year of

adjuvant ET
* Translational objective: ctDNA monitoring to predict recurrences

* Signatera™ assay (WES of primary tumor and then selection of 16
genes to be evaluated in blood)- 42 patients.

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. P D 17_03
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LEADER ID

® -MRD
® +MRD

@ Metastatic Disease
© Death

[l Prior ET
[IRibociclib + ET

[T Follow-up 5 months

Mastectomy/ALND:

Invasive ductal carcinoma
ER+/PR+/HER2-low (IHC 2+, FISH 1.2)
Grade 3

NYNOND
(1[92 -Ng, N )

224 months ET

<24 months ET

MRD Testing: -ctDNA

60-year-old patient

35-year-old patient

Patient 71:

« 2 negative ctDNA tests at days 0 and 147 while
receiving ribociclib/ET

+ctDNA [mean tumor molecules/mL (MTM/mL) = 0.1]
at day 350

CNS-only metastatic disease 7 months after +ctDNA
Metastasis detection 7 months after completing
intermittent ribociclib/ET

/"

Stage llIC

—
7 months
7 months
! 1 ‘l 1

<Z( 004 <Z( Metastatic Recurrence:
a a Brain

‘q;' éoo: _(F)

5 2 e

.E) s 0.02 8’

B3 3

@ Foor e

(=) [m)

4 o4

= =

ddACT XRT Exemestane
x4 cycles each Ribociclib
12 months

Patient 56:
« +ctDNA (MTM/mL) = 0.1) while on ribociclib/ET for 5 months

-

« Liver and bone metastases 8 months after +ctDNA
» Metastasis detection 1 month after completing intermittent ribociclib/ET

L

Metastatic Recurrence:
Liver and bones

2 patients experienced recurrence:
ctDNA only detected in those patients

Lumpectomy/SNB: Stage IIA
Invasive ductal carcinoma 5 months 8 months
ER+/PR+/HER2- d ' A \
Oncotype 40 < <
Grade 3 E %
- 0014 i &)
Q. ¥
g B 1o k7
2 g 2
g o= e
s o = N
x4 cycles Ribociclib
12 months

DODN—_00ONUTON =2NOOONPARUTIWONOR2OORWW,

[$)]
o

WHAOWOUNPRNNNNNOBRWHOIWNWNNWO W= N

100 150

Months
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Lead times: 7 months & 8 months prior
to clinical recurrence

PD17-03
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Monitoring of recurrence in pts with advanced BC

e Patients with advanced ER+ BC

* PADA-1 trial: to assess clinical utility of sequential analysis of ctDNA
for emerging ESR1 mutations to trigger an early switch from Al plus
palbociclib to fulvestrant plus palbociclib treatment. The study
included 1,017 patients and was positive on its primary end-point.

* Translational objective: analyze the predictive value of 4-week
molecular response (MR) for patient progression.

 Guardant360 Response: (1) evaluation of alterations in 74 genes, (2)
restriction to 11 BC driver genes- 372/1,017 (37%) patients

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.




1) ctDNA low: responders
2) Molecular responders (MR)

3) Non-MR
All genes 11 BC driver genes
Guardant360 Response Predicts Patient Progression Predictive Ability of Custom Breast Cancer Gene List to Identify
Non-Responders by ctDNA
Full Time Range 8-month Time Range Full Time Range 8-month Time Range
W NonMR = ctDNA Low = MR W NonMR = clDNA Low = MR B et B couater B & oottt 1 oA Low B
“ ¥ — PFS was statistical % s el
=, within 8-m: t
separation dimir e - o
r ’ 2 "
§ § - Log rank pc0 2001 . R0 3 § = g G rank p<0.000Y
- o » » © [ o H 3 . L1 ‘ ? 4 o L
Time (montha) Time (montha) 1] » > & » 1 3 4 H . 7 H
Number at risk Number at risk Time (months) Time (months)
O W ’:’in % ® Y [] H h‘;’." [ : :[ :l':l ‘
[ MR + ctONA Low y3 Non-MR 0.61(0.44 - 0.85), p<0.01 1 0.24 (0.13 - 0.43), p=0.0001 1 MR + ctDNA Low vz Non-MR 0.23 (0.14 - 0.35), p < 0.001 0.08 (0.04 - 0.17), p<0.001
Fi s y defined cutoff of 50% decrease in CtDNA (MR < 0.5) and molecular sors (Non-MR) by MR > 0.5. Cut-off optimization based Figure: Molecular responders (MR) defined by a cutof of 50% decrease in driver-only ctDNA (MR < 0.5) and molecular non-responders (Non-MR) by MR > 0.5. Cut-off optimization based on prior
M“W”Wmmg:""WMW'w Jw;@mammﬁw#n@umummnrmm u.:hmrwmwxmnmmmmmmm@mmétmmmlrrmnmm:sﬁ

Changes in ctDNA fraction during the first weeks of treatment are predictive of long term clinical
benefit on an individual patient basis, particularly during the first year of therapy.
The identification of patients at high risk for early clinical failure at the onset of treatment may

allow for therapy escalation and/or change.

PD17-02

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.



I . ‘
Mechanisms of acquired resistance to neratinib,

fulvestrant & trastuzumab

Treatment assignment

HR+/HER2- MBC
i prior DK Il vl i Objective: to evaluate
a VAF of HER2
vy -mutan .
Gocal ssseasment E— mutations at 3
— e timepoints, as well as
L mstma | 2= RT genomic landscape in

I— | Fulvestrant = (PD) == N+F+T patients Who
| responded to NFT
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Pationt 1 (PR) ~—&— D7ESH . . .
. ~.wwm e+ Patients with Partial Response
8 I, (PR) who progressed after
E’ | Pationt 3 (PR) —&— i:;;(;ipmxup treatment
<
) e .=« Blood draw at inclusion, on
e T 2t treatment & at progression

Pationt 8 (PR) —&— V777L

- & - T798l

0 (not detectable)

0 100 200 300 400 500 800 700 800 900
Treatment day
B
et 00 —o— o e ® PAtiE@Nts who remained on
. R o treatment
Patient 14 (CR) —&— G776V
: ~ = Blood draw at inclusion, on
£ treatment & at last FU
0 (not detectable) ke -
0 100 200 300 400 500 800 700 800 900

Treatment day

*Patients with evaluable ctDNA.
Dashed lines indicate emergent mutations.

PD17/-01
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PRETREATMENT ON TREATMENT END OF TREATMENT

|  PamenTi(PR) |

HER2 D769H

@® HER2D769H

‘ ° S ——
/ \ @ Her20786v
®
o o

@® HER2D873N
HER2 S728Y

@ v * HER2 mutation VAF in ctDNA decreases
upon treatment and increase upon

\ () ner2s310F
() HER2 DS82N progression

| Pament2(Pr) |
HER2 S310F .

| BATENTI N ]HERZ G778_P780dup . o @ Her2G778_P780dup

5 . @ rsiwus Mutations that emerged upon
[_ramentser) | vy (@) - progression: novel HER2 mutations, and

\ . .
© HER2T798I mutations in PIK3CA, TP53 and PTEN

o o @ TP531251F

[_ramentren ] — . Py P Dual HER2 tergeting + endocrine
treatelnt cannot prevent the emerge of

o o L] PIK3CA H1047L .

[ pamEnT10(PRy | novel HER2 mutations
HER2 G778_P780dup . o o
o o} ® T1P53P278S

“Patient still on treatment.
Empty circle indicates mutation not detectable.

PD17-01
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Liquid biopsies

=  Marker of disease recurrence
= CctDNA evaluation in other body liquids

P1-05-03 (Jongbloed et al.): Optilizing detection of leptomeningeal metastases in breast cancer
P5-05-06 (Richard et al.): ctDNA detection in seven different types of body liquids in patients with metastatic breast
cancer

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.



- besotf ()

QA

(SABCS

Optimizing detection of leptomeningeal metastases (LM)

Potentially eligible
patients
with symptoms suspicious
for LM and indication for
CSF examination

Aim: (n=82) Exluded (n=2)
. - Cellsearch test not

To prospectively | "
compare cytology according to
(current gold standard protocol (n=1)
for CSE analysis in Eligible patients - No cytology test

. . . n=80 erformed (n=1)
diagnosing LM) with CTC S i

enumeration and ctDNA
detection in CSF ‘

Patients with at least one Patients with only
positive CSF cytology cytology negative CSFs
(n=16) (n=64)
[ I
! P : %
Patients Patients Patients Patients
with 22 CTC jwith <2 CTCs with 2 2 CTC with < 2CTCs|

(n=14) (n=2) (n=7) (=sT) PD01-05-03
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Optimizing detection of leptomeningeal metastases

o Aneuploidy score 25 10000 |
Aneuploidy score <5
N T
8 . i : : :
5 g . CTC detection could even improve timely
£ 3 diagnosis of LM in patients with breast
: ; . = , cancer.
3 - However, the added value of ctDNA
Negative Positive I , .
seems less evident (maybe aneuploidy

Pathology result <5 25 :
’ mFAST-Seqs Z- only is not enough?).

score

Figure 5 Aneuploidy score and CSF cytology and CSF CTCs results.

Left: mFAST-SeqS (aneuploidy) Z-score per cytology result.

Right: Number of CTCs in CSF with mFAST-SeqS (aneuploidy) Z-score 25 vs. mFAST-Seq$S
(aneuploidy) Z-score <5.

PD01-05-03
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Detecting ctDNA in multiple body liquids

1.00

= 075
0% L i I CtDNA detected
v g e CtDNA not detected
. & . . = = sample not taken
Aims: 120

(i) Investigate whethere ctDNA

can be detected in different I l I 0 I

types of body liquids,

0
00}

£
(i) Assess whether the levels of = o 4 . = . N .
E
ctDNA in a given liquid are ¢ il - n
associated with metastases in
specific organs.

e Ascites I-- - - --- —
Blood (central) ©
- -- -- —

Blood (peripheral) +

-
Cerebrospinal fluid ~
]

Pericardial fluid -

Post-mortem

Pleural fluid +
Urine -
S F D P H ®
S & & F

PD05-05-06
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Detecting ctDNA in multiple body liquids

0.8 -
ctDNA was detected in all liquid types,

0.6 but not in all patients.

Presence of ctDNA in a given liquid
associated with metastases in surrouding

organs.

Cancer.DNA .fraction
o
Y

For some patients, ctDNA not detected
0.01 , , | | ! ] , , in blood while detected in other liquid(s)

PD05-05-06
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Lobular breast cancer (ILC)

P2-21-01 (Serra M et al.): Decoding Inter- and Intra-Tumor Heterogeneity in Lobular Breast Cancer Using Spatial
Transcriptomics and Clustering Analysis

PDO04-07 (Shah OS et al. ): Uncovering molecular heterogeneity of mixed ductal and lobular carcinoma using digital
spatial profiling

P3-05-08 (Hensing WL et al.): Prevalence and prognosis of ER-loss in advanced invasive lobular carcinoma

P3-05-40 (Van Baelen et al.): Association of BMI with clinicopathological features and survival in patients with primary
invasive lobular breast cancer

P5-14-01 (Desmedt et al.): Transcriptomic insights into lobular breast cancer biology: a retrospective analysis of the
MINDACT clinical trial

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.



Fig. 2. ST slide (Visium, 10X Genomics)
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Gene expression-based
analysis

Histo-morphological annotation Clustering analysis
HsE slide RNA sequencing (spot level)
Aims: ' ,
1. To characterize spatial
heterogeneity of ILC
2. To investigate the potential
prognostic relevance

Semi-automated
annotation

Clustering
analysis

Annot'ated Clusters of spots
HsE slide u ] (based on gene expression)

Ll Necrosis
u Fat tissue

[ High TILs stroma
Ll Vessels
u Artefact
=
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!
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| Hole

© ® N OO O A W N -

N
o

Acellular stroma
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Table 1. ST cohort Grade Tumor sfage ERER == R == ==
__----- £ - —
N. of samples 43 .
o =
Nodal status Disease relapse ® —
_--_- sz —_"1 =
N. of samples 2 — —] =
P 8 E—_—= === i
o o = I = =
o I --=_ — .
§==f:ﬁl =
— 1| —
- ==
— 11— — ¥ i
=EE="n
| [ || [ =
_ =% F—1 3 — L_—— || = — — mm
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patients w Cluster
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LOW number of hetero-contacts HIGH number of hetero-contacts
HIGH spatial organisation LOW spatial organisation
000000 000000
000000 000000 :
000000 000000 Intra-tumor heterogeneity: presence of
000000 000000 different clusters represented by
000000 000000 o . -
ifferent pathway within a patient.
'YX 00000 FEIELE >
O clusterA @ cluster B Inter-ILC heterogeneity.
. Difference in spatial organization of the

° clusters could have a prognostic

S -90- . . .

g ; relevance, i.e. more disorganized tumors

& associated with worse prognosis.

E -150 -

5

5 200- +

>

Q9 220-

-240 -
Ly '
no relapse

Relapse status
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3-6% ~10K cases
Elusive disease

~

S T
Lobular Region

Admix of ductal and lobular regions
Limited molecular characterization
Limited clinical management guidelines

Given disease incidence, mDLC are understudied

IDC

ILC

mDLC

Total Literature = 31,446

O
1966 2000 2021

Total Literature = 4,157

O
1956 2000 2021

Total Literature= 43

il

1988 2000 2021

Expected Literature: 22,012

Expected Literature: 3,144

Expected Literature: 943
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Mixed ductal and lobular breast cancer

Selecting Regions of Interest (ROI)

- —J
-
, L‘\“_. .
L _— .,
S _ - ;
FFPE (N=3) Stain Slides ROI Selection UV Cleave & Collect
® =
%, s G 5 E
Patient T ¢ - ‘ |
with mDLC % %
Cell suspension (N=1) 10X Chromium |

S;quencing

E-Cadherin |
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Mixed ductal and lobular breast cancer

B) Single cell to spatial map Many differences
010 t KrRAS observed between the
¥ Adhesion two histologic subypes,

Beta-Catenin 4

MYC 4 i OXPHOS but also within each
PI3K/AKT f '. i Cell Cycle Subtype
OXPHOS 112 Stat5
009

e Some findings are
counterintuitive to what is
know re IDC/ILC

% ER
t 112 stat5

¥ Cell Cycle

* Adhesion
e Results need to be

confirmed on a larger nr
of samples

\\/& 008
sCRNAseq

sub-clusters

MYC 4
OXPHOS %

PI3K/AKT % ¥ OXPHOS
Cell Cycle t Adhesion
Cell Cycle

Lobular
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ER-loss in metastatic ILC

RWE database
(N=260762)

Cancer Type:
Breast Carcinoma (M=24824)

Aims:
Define prevalence & _ Histology:
L. Histology: Lobular Ductsl Carcinoma
clinical relevance of ER- Carcinoma (N=832) :
. . . (N=6B5E)
loss in patients with

metastatic ILC, using
large real-world dataset

Hormone/CDK4/6/mTOR Hormone/CDK4/6/mTOR
inhibitors given before inhibitors given before
collection {(N=297) collection (N=1196)

ER IHC + ER IHC- " ERIHC + ER JHC-
(N=233) (N=30) (N=860) (N=211)

ER loss: 11.4% ER loss: 19.6%

P3-05-08
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ER-loss in metastatic ILC

Overall Survival for ILC with or without ER loss*

Time of tissue collection to last patient contact
1.0 -

—— Cohort 1
—— Cohart 2

ILC ;with ER-loss
median OS = 360 days

0.8 4

ILC without ER-loss

median 08 = 802/days * ER-loss seems to be less frequent in

patients ILC as compared to NST (only 1
HR 1.755 (95% Cl 1.1-2.9) met evaluated)
p=0.016

0.6 4

0.4

ER-loss associated with worse OS both in
patients with ILC and NST

0.2 4

0.0

0 500 1000 1500 2000 2500

Time, days
Cohort1 30 9 4 2 0 0
Cohort 2 230 96 47 21 10 0

No multivariable analysis provided

P3-05-08
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ILC & BMI

Samples BMI Continuous p-value Overweight vs. Lean p-value Obese vs. Lean p-value
Age (=50 vs. =50)
Model 1 2490 —_ <0.001*** HilH <0.001*** —— <0.001***
Model 2 1649 —— <0.001*** il <0.001*** —— <0.001***
Grade (3vs. 1/2)
Ai m s : Model 1 2348 ——  <0.001*** B 0.008"* —— <0.001***
. . . Model 2 1649 —a— 0.014* —— 0.049* —— 0.028*
Investigate in large multi-
. . . Tumor size (=2cm vs. <2cm)
centric retrospective series Model 1 2464 - <0001 - 0001 - <0001+
. . Model 2 1649 —— <0.001*** il 0.046" —— 0.001**
of 2,900 pts with primary
. . Nodal involvement (yes vs. no)
ILC, the association of BMI Model 1 2443 - <0001 HH 0004+ - <0001
. Model 2 1649 —— <0.001"* i 0223 i <0.001***
with:
« . . Multifocality (multi- vs. unifocal)
1. Cllnlcopath0|0glca| Model 1 1880 —— 0.025° - 0.038* —— 0.003*
Model 2 1649 i 0.010% i 0.017* i 0.001**
features of ILC
. PR expression (yes vs. no)
2. prognosis Model 1 2293 H—— 0222 i 0.477 — 0.418
Model 2 1649 —— 0.019* i 0.247 —— 0.127
I T T 1 I T T T 1 r T T T T 1
-2 -1 0 1 2 025 0.50 1.0 20 40 8.0 0.25 0.50 1.0 20 40 8.0
QOdds ratio Odds ratio QOdds ratio
lower BMI higher BMI Lean Overweight Lean Obese

W Model 1: adjusted for center
W Model 2: adjusted for center and all other variables

P3-05-40
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Survival probability

ILC & BMI
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BMI (overweight vs. lean)
Model 1

1.00 4 Model 2
\ BMI (obese vs. lean)
Model 1
0.75- Model 2
Age (>50 vs. <50)
Model 1
0.50 - Model 2
S
jode
0.251
p<0.0001 Model 2
Tuao;rls‘lize (22cm vs. <2cm)
lode
0.001 . ; . . Model 2
0 : Ly L =0 “d Nodal involvement (yes vs. no)
Years Model 1
Number at risk (number censored) Model 2
Lean 384 (0) 969 (294) 390 (778) 89(1023) 9(1083) 0(1092) PR expression (yes vs. no)
Overweight 701 (0) 474 (159) 180 (371) 48(479) 2(517)  0(519) Model 2
Obese 356(0) 215(92) 84(188) 20(234)  3(246)  0(249) Radiotherapy (yes vs. o)
Model 1
Cumulative number of events Model 2
Lean 3 121 216 272 292 292
- Chemoth .
Overweight 3 68 150 174 182 182 Mgc‘i: | ?fapy (ves vs. no)
Obese 1 49 84 102 107 107 Model 2

Endocrine therapy (yes vs. no)
Model 1
Model 2

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.

Samples Events

2441
2019

2441
2019

2441
2019

2299
2019

2415
2019

2397
2019

2245
2019

2414
2019

2420
2019

2395
2019

581
484

581
484

581
484

571
484

566
484

557
484

522
484

576
484

576
484

571
484

BMI Categorical p-value
i 0.009**

0.434

—— <0.001***
i 0.391

—— <0.001***

—— <0.001***

- <0.001***

—— 0.002**

i <0.001***

—— <0.001***

i <0.001***

. <0.001***
—i— 0.467
—m—t 0.614
] 0.797

—— 0.026*

-2 0.056

—— <0.001***
—a— 0.868
—a— 0.189

I T T T 1

0.25 0.50 1.0 20 4.0 8.0

Hazard ratio
| —

Less recurrence More recurrence

Association of worse
prognostic factors such as
higher grade, larger tumour
size, nodal involvement with
higher BMI.

No statistical evidence for a
prognostic role for BMI in
the multivariable analyses.

Prognostic effect might be
mediated through its
association with these
clinicopathological variables.

P3-05-40
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Retrospective analysis transcriptomic data MINDACT

Total enrolled

N = 6693
. » Central pathology review
Aims v not performed
Transcriptomic differences between: Central pathology review
N = 5929
1. ER+/HER2- NST versus ER+/HER2- ILC  NomNST and nondLC
i 1 " histology
2. Recurring and non-recurring ILC NST
ER+/HER2- ILC in the subgroup of N = 487 N = 4826
patient.s with a onv clinical and low : g;_klrlm_%wn ER/HER2 status : gskgg}z\/n ER/HER2 status
genomic (cL/gL) risk . HER2+ILC + v . HER2+ NST
ER+/HER2- ILC ER+/HER2- NST
N = 464 N =3798
+ v
Classic Non-classic
ER+/HER2- ILC ER+/HER2- ILC
N =253 N=211

SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof. P5-14-01
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Transcriptomic differences ER+/HER2- ILC vs NST

§ & cofit
100 v 3 HALLMARK_E2F_TARGETS - B — .
(6] v
s o HALLMARK_G2M_CHECKPOINT - — e
8 N
HALLMARK_MTORC1_SIGNALING - — e
HALLMARK_ESTROGEN_RESPONSE_EARLY - —
HALLMARK_ESTROGEN_RESPONSE_LATE - — o
75 HALLMARK_MYC_TARGETS_V1 - — e
S— I ILC presents differences in
Ll
FXYD1 HALLMARK_DNA_REPAIR - N e p
e RGOS — lipid metabolism and in the
LEPR
- EREM1 |G;Z_M%COL14A1 HALLMARK_CHOLESTEROL_HOMEOSTASIS - — o 005
=] o bl AMTS9-AS2 .
© [
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0.2
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AMPD1 PROMZSH '[ ’ A ; 4 HALLMARK_KRAS_SIGNALING UP- @——
PRG4-AA14833PDK4 \ Y - y 'y g-value < 0.001
WA _ AN HALLMARK_MYOGENESIS - @——————
VOCLET T 1aay
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Hallmark Samples Events HR (95% CI) P Value
HALLMARK_APOPTOSIS
Model 1 216 28 m1  13705(1.157-162.299)  0.038
Model 2 214 28 —®—  11.605(0.841 - 160.221)  0.067
HALLMARK_COMPLEMENT
Model 1 216 28 —— 541(0.978-29.943)  0.053
Model 2 214 28 . 5.642 (0.896 - 35.552)  0.065
HALLMARK_DNA_REPAIR
Model 1 216 28 — . 4965 (0.355- 69.499)  0.234
+ - Model 2 214 28 ——®—1  12.864 (0.689 - 240.084)  0.087
HALLMARK_E2F_TARGETS
Model 1 216 28 —.— 2.971(0615-14.343)  0.175
Model 2 214 28 —.— 5508(0.982-31.12)  0.052
. . . HALLMARK_HYPOXIA
Model 1 216 28 11149 (0.863 - 144.093)  0.065
W I W | I Model 2 214 28 —m—  10.303(0.695 - 152.624)  0.090
HALLMARK_IL2_STAT5_SIGNALING
Model 1 216 28 —a— 7.67 (0.954 - 61.666)  0.055
Model 2 214 28 — 6.707 (0.761-59.142)  0.087
* ° HALLMARK_IL6_JAK_STAT3_SIGNALING
Model 1 216 28 —— 3.706 (0.824 - 16.664)  0.088
Model 2 214 28 —— 3822 (0.785- 18.618)  0.097
HALLMARK_INFLAMMATORY_RESPONSE .
Model 1 - 216 28 . 4012(0911-1768)  0o0es " Model 1: Univariable
. Model 2 214 28 i 3.466 (0.722 - 16.65) 0.121 H Model 2: Adjusted for:
HALLMARK_INTERFERON_ALPHA_RESPONSE .‘;Srfl'or grade
r O I I I p S W O I Model 1 216 28 - 2484(0.881-7.005  0.086 Tomer grader
Model 2 214 28 [ 2756 (0.905 - 8.394)  0.074 N :
lodal status,
HALLMARK_INTERFERON_GAMMA_RESPONSE Endocrinetherapy,
Model 1 216 28 . 285(0.851-9.549)  0.090 Radiotherapy
Model 2 214 28 - 3089 (0.821-11623)  0.095

L]
HALLMARK_KRAS_SIGNALING_DN
Model 1 216 28 —m— 0,013 (0.001 -0.288)  0.006
Model 2 214 28 ——8— 0.012 (0 - 0.316) 0.008

HALLMARK_MTORC1_SIGNALING

Model 1 216 28 — 7.129 (0.807 - 62.984)  0.077

Model 2 214 28 —— 9.645 (1.045 - 89.006)  0.046
HALLMARK_MYC_TARGETS_VA

Model 1 216 28 . 3.694 (0.619-22.057)  0.152

Model 2 214 28 —a— 6.005 (0.877 - 41.117)  0.068
HALLMARK_MYC_TARGETS_V2

Model 1 216 28 . 3.566 (0918 - 13.777)  0.066

Model 2 214 28 - 5596 (1.317 - 23.769)  0.020
HALLMARK_PI3K_AKT_MTOR_SIGNALING

Model 1 216 28 — . 11.817 (1.24 - 112.613)  0.032

Model 2 214 28 —— 13.56 (1.337 - 137.498)  0.027
HALLMARK_TNFA_SIGNALING_VIA_NFKB

Model 1 216 28 —— 3.881 (0952 - 15.822)  0.059

Model 2 214 28 . 3.518 (0.816 - 15.16)  0.091
HALLMARK_UNFOLDED_PROTEIN_RESPONSE

Model 1 216 28 — 6.204 (0623 - 61.796)  0.120

Model 2 214 28 em 8.225(0.705- 95.907)  0.093
HALLMARK_UV_RESPONSE_UP

Model 1 216 28 —m——  30.916(2321-411.753)  0.009

Model 2 214 28 —®—— 54.236 (3.537 - 831.633)  0.004

001 01 1 10 100
Hazard ratio
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Conclusive remarks

* Research scene dominated by the ADCs (detection of target,
prediction of response/resistance, identification of new targets etc)

 Documentation of intra-tumor heterogeneity increases with the use
of newer technologies/ clinical implication to be further investigated

* Multitechnical and multidisciplinary approaches to investigate
therapy resistance/sensitivity

* Liguid biopsies: still an area under intense clinical investigation (what
to look for, which liquids, for which purpose)

* Novel insights into ILC

‘ SABCS® is the owner of the Trademark for all content related to the SABCS® Symposium Material and any derivatives thereof.
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Thank you very much for
your attention!

Questions: christine.desmedt@kuleuven.be
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