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Nobel Prize in Medicine (2018) — Immune checkpoint blockade’

Inhibition

@

Z Galectin-9

pﬁptetme ,
Immunoregulatory interactions principally
involving immune checkpoint blockade?

PtdSer,

Tasuku Honjo and James Allison

1. Huang P-W and Chang J W-C. Biomed J.2019;42(5):299-306. 2. Cogdill AP, et al. BrJ Cancer.2017;117(1):1-



Immunotherapy in TNBC:KN522
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Median follow-up®: 63.1 mo
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Immune-Mediated AEs and Infusion Reactions with Incidence 210 Patients



Select Ongoing Phase Ill Trials with O in TNBC

§2212: Shorter Anthracycline-free Chemoimmunotherapy Adapted to pathological
Response in Early TNBC (SCARLET)

Randomized non-inferiority trial
Hypothesis: In patients with early stage TNBC, carboplatin-taxane chemoimmunotherapy is non-inferior to
taxane-platinum-anthracycline-based chemoimmunotherapy

I Neoadjuvant therapy I I Adjuvant therapy I
HIE Primary Endpolnts
Carboplatin? plus Doxorubicin plus ' > EFS
paclitaxel® cyclophosphamide g
12 weeks (AC)¢ e Pembrolizumab » Secondary Endpoint
r RDf e » EFS in TIL enriched
o Capecitabine per
Eligibility: TNBC y MD discretion subgroup
T2-4/NO, T1-T3/N1-2* » PCR and RCB 0/1 rate
N=2400 o » DMFS, OS
Carboplatin® plus Docetaxel® u groups
or ' > PROs, QOL
Stratification factors: i " 9 ’
r RD' Adjuvant AC per MD discretion central vs automatedbTILs
" Boodmor s, Contal T v Adjuvant Capecitabine per MD
Gt g discretion

“T4/N+, any N3 and inflammatory breast cancer excluded

2Carboplatin QW or Q 3W

b Paclitaxel QW.

¢ Carboplatin Q3W, Docetaxel Q 3W

9 AC every 3 weeks

© Total duration of neo plus adjuvant pembrolizumab = 51 weeks (17 q 3 week doses)

PI: Priyanka Sharma, Zahi Mitri

CANCER
fCo-enrollment in adjuvant NCTN escalation trials will be allowed after discussion with CTEP/study teams \ RESEARCH
€ No Further Adjuvant chemotherapy. Co-enrollment in adjuvant NCTN de-escalation trials will be allowed after discussion with CTEP/study teams \ NETWORK

OptimICE-pCR

Pembrolizumab x 27 wks

Key Eligibility:
pCR after preop chemo x min 6
cycles with pembrolizumab

Stratification Factors:
» Baseline nodal status
» Receint of anthracvcline chemotherapv: ves vs. no

Pl: Tolaney
Alliance Trial

Neoadjuvant TIL-and U e e "
i High sTILs (230%) < H
Response-Adapted A o :
H —»>
RD

Determine pathologic complete response (pCR) rate in high,
i i and I t I tumor infil d
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Chemoimmunotherapy N I > (Reiwvantmmerse ) |
for TNBC (NeoTRACT) i p ‘ ¢
Primary Objective qgg —» \'?P O:j —> @ —»> [ Surgery ]—> [ Adjuvant Therapy® ]‘

: % ) ¢ ¢

(sTILs) categories

Secondary Objectives
RCB, radiographic response in TIL categories
Immune biomarkers, ctDNA and other circulati

Treatment per MD Discretion / Multidisciplinary Consensus

STIL i Intermediate sTILs (5-29%)

Assessment on
Core Needle Biopsy

: &Q.q- CO —> @ —V[ Surgery ] —> [ Adjuvant Therapy3 ]A

: Nl é ¢
a113‘§ﬁ1'.uz ’O , QOO -
H ~

cT1c-T3 NO-N2 MRI & US
N=130 N

Ineligible: Tumor Tissue

Any T4, Any N3
Any M1

Treatment per MD Discretion / Multidisciplinary Consensus

8 Car i + Pembr
Doxorubicin/Cy hamide + Pembrolizumab | & Low/Absent sTILs (<5%)

o Oim—b US2: MRI' | — | Surgery |— | Adjuvant Th Y
@gq(;o/ [ ] L ugeyl [ juvan erapy ]

[esi=—= ¢

rCR Radiographic complete response
rPR Radiographic partial response
rSD Radiographic Stable disease
rPD Progressive disease

pCR Pathologic complete response
RD Residual disease

® Blood collection Treatment per MD Discretion / Multidisciplinary Consensus

PI: Shane Stecklein and Priyanka Sharma
University of Kansas Medical Center
Mid-treatment MRI preferred, but can consider delaying to end-of-treatment if it will impact surgical approach; 2imaing will include axillary US cN+ at diagnosis; Adjuvant radiotherapy per standard-of-care, adjuvant systemic therapy per MD discretion

Phase Ill Trial: Optimice-RD/ASCENT-05

Residual disease in TNBC

Surgery should occur 4-8 weeks after the last cycle of sy: apy

Residual invasive TNBC
disease in breast or positive
node(s) after anthracycline,

A: Sacituzumab Govitecan x 8 cycles +

Pembrolizumab x 8 cycles

taxane, and checkpoint
inhibitor-based neoadjuvant
therapy

B: Pembrolizumab x 8 cycles

N = 1514 (add-on capecitabine per physician’s choice)

Pl: Sara Tolaney
Alliance Foundation Trial

dn-mojj04



BCT1902/IBCSG 61-20 Neo-N study (hon-anthracycline chemo + nivo)

Enrolment: N=108 evaluable at 14 centers from July ‘20 — Apr ’22; Median follow-up 12 months

PATIENT POPULATION

Primary Triple Negative
Breast Cancer

Stage | cT1c cNO
Stage IIAcT1cN1; cT2 ¢NO
Stage lIB cT2 cN1; cT3cNO

Stratification according to
age: < 40years, 2 40 years

Z0--»w-2002>»>
l l

ARMA N=53

Cycles 1-4

Nivolumab 240 mg Nivolumab 360 mg D1 Q3W x 4 cycles
2 weeks Lead-in |Carboplatin AUCS D1 Q3W x4 cycles
Paclitaxel 80 mg/m* x D1, 8, 15 Q3W x 4 cycles

ARM B N=55

* 14-28 days after last
dose of pachtaxel

Cycles 14
Nivolumab 360 mg D1 Q3W x 4 cycles

" | carboplatin AUCS D1 Q3W x4 cycles

Paclitaxel 80 mg/m® x D1, 8, 15 Q3W x 4 cycles

Nivolumab 240 mg

s<2O2$MAOXICWD

End of Treatment
visit 30 days after

surgery.

Safety follow-up
100 days after last
dose of study
treatment

6 monthly follow-

* 14-28 days after last
dose of Nivolumab

» up to 3 years post-
randomisation

Hypothesis: pCR=ypTO/is ypNO (lower 90% Cl, primary endpoint) greater than 40%

Loi S, et al. SABCS 2023

80
. pCR h
60 f i
50 | |
X 40 ;---- | ‘
i | |
20 - |
* LI || |
Overall Stage| Stage High PD-L1 RCB WHO
in/m TILs positive 0+1 CR
M Lead-in M Concurrent Total

Multivariable logistic regression model (age,
study cohort, stage, TILs): High TILs was only
predictor of pCR (67 vs 46%; OR 2.47)

PCR rates exceeding 50% support a 12 week neoadjuvant non-
anthracycline chemotherapy regimen with nivolumab for Stage I/ll TNBC,;

«  Total

-«  Lead-in

53% (90%Cl| 44-61%)
51% (90%CI 39-63%)
=  Concurrent 55% (90%Cl 43-66%)

*  PD-L1 71% positive vs 33% negative; STILs 67% high vs 47% low

No evidence of pCR advantage was seen with Lead-in N;

Loi S, et al. SABCS 2023



Adjuvant

Alexandra/IMpassion030 3 open-label study

Atezolizumab:

Invasive Disease-Free Survival

Chemo alone

Atezo + chemo

S
U B Early TNBC
R e Stage lI-llI
(&= e At least 50%
E node-positive
R e N=2300
)
ratifi ion f: rs:

Axillary nodal status

(0O vs. 1-3 vs. = 4 positive lymph nodes)
Surgery

(breast conserving vs. mastectomy)
Tumor PD-L1 status

(ICO vs. IC1/2/3)

Alexandra/IMpassion030 3 open-label study

iDFS in ITT

Atezo + chemo Chemo alone

(n=1101) (n=1098)
iDFS events, n (%) 127 (11.5) 112 (10.2)
iDFS HR 1.12°(0.87-1.45)
p=0.37

0 3 L] 9 12 15 18 21 24 27 30 33 k)

Time (months)
1098 02 70 3 864 82 ™ 663 565 an mn 289 204
101 1042 995 L -3 869 820 8 648 564 48 m 204 202

Arm A: Atezolizumab + Chemotherapy experimental arm

Week 1 3 5 9 13 1921 24 27 33

42

| [Foliow up >

Induction Treatment

Arm B: Chemotherapy only control arm

I * o

Maintenance Treatment

Paclitaxel qw for 12 weeks
ddAC/EC q2w for 4 doses supported with G-CSF/GM-CSF
Atezolizumab

® Induction: 840 mg q2w for up to 10 doses

. Maintenance: 1200 mg q3w to complete 1 year

® Monitoring visit Arm B

vk End of 30-day
safety reporting
period after last
study treatment

iDFS

Ignatiadis M, et al. SABCS 2023

Alexandra/IMpassion030 3 open-label study

in PDL1+ (71%)
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b _hindi s
HR”of 1.12" crossed the non bl'nqll‘ § s Ao Ohomaaiong
futility boundary of HR >1 at this inf 3 (n=785) (n=782)
. 40
analysis £ iDFS events, n (%) 77 (9.8%) 73 (9.3%)
Median follow-up: ~25 months g * iDFS HR 1.03 (0.75-1.42)
(Range 0 — 53 months) e
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o
39 2 45 P 51 54 o 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Time (months)
Chemo alone 782 728 691 660 622 589 534 486 416 350 276 223 154 81 53 14 4 1 0
b s i 5 : 2 Atezo + chemo 785 749 718 680 640 601 536 480 425 366 300 230 156 20 48 17 3 1 o

120 66 2 s 2 0

Ignatiadis M, et al. SABC!

Ignatiadis M, et al. SABCS 2023



Predictors of Chemotherapy Use (N=8,601)
Stage | Triple-negative Breast Cancer

Variables significantly associated (all p<0.02) with the use of
chemotherapy at multivariate logistic regression were:

°* Younger age (<50 vs. >64, OR=5.19)

* Married status (vs. Single, OR=1.28)

* Ductal histology (vs. Other, OR=2.05)

* High tumor grade (vs. low grade, OR=4.89)

* Larger tumors (Reference T1mic, T1a OR=2.91, T1b
OR=19.16, T1c OR=31.49)

Systemic treatment for stage | TNBC is limited to chemotherapy, although
its benefit and utilization currently remain unclear.

2023 ASCO #ASCO23 presenten By: Paolo Tarantino, MD ASCO st
uthor and AS

ANNUAL MEETING Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER



BCSS in Patients With T1b & T1c TNBC

@ No BCSS improvement in T1b TNBC (adjusted HR=0.87; p=0.619)

© Significant BCSS improvement in T1c TNBC (adjusted HR=0.64; p=0.002) BESsS I Fatlents ¥xith [im& [ia TNBE

i i 3 2 @ Marginal differences in 5-year BCSS for T1mi and T1a TNBC depending on the use of chemotherapy.
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Conclusions/Key Take-Away:
* In alarge cohort of stage | TNBC, 5-year BCSS was favorable
 Chemotherapy use increased over time for Tlb and Tlc TNBC

 Chemotherapy significantly increased BCSS for T1c TNBC, (p=0.002)

Limitations: retrospective, lack of recurrence data, small #s for T1la/T1mic



Olympia: Updated Endpoints et

TNBC: 2 pT2 or 2 pN1

. N d * Hormone receptor—positive: * Hormone receptor—positive:
I\/l e d I a n F U 3 . 5 ye a rS, 2 |A non-pCR and CPS+EG score > 3 > 4 positive lymph nodes
100 94.4
= 90.6
100 - 93.4 2 88.0 86.5
q 89.7 86.1 5 ] 90.3
E : 82.7 Z 80 84.0 81.0 79.1
2 80+ 88.4 5 '
c 814 o 604 Difference: 3 Yr. DDFS rate Difference: 4 Yr. DDFS rate
2 , _ 773 75.4 2 7.0% (95% Cl: 3.5%, 10.6%)  7.4% (95% Cl: 3.6%, 11.3%)
8 60 - Difference: 3 Yr. IDFS rate Difference: 4 Yr. IDFS rate ®
E 8.8% (95% ClI: 5.0%, 12.6%)  7.3% (95% ClI: 3.0%, 11.5%) & 404
@ S Olaparib (107 events)
S 40 - s . .- _
é Olaparib (134 events) E 204 Placebo (172 events) Prior DDFS stratified HR = 0.57,
% 20 4 Placebo (207 events) 15t analysis stratified HR=0.58; B o Stratified hazard ratio 0.61 (95% Cl: 0.48, 0.77) P<0.001
S Stratified hazard ratio 0.63 (95% Cl: 0.50, 0.78) P<0.0001 0 6 12 18 2 30 36 42 48 54
-0 . . . . . . . . — No. atrisk Time since randomisation (months)
0 6 12 18 24 30 36 42 48 54 Olaparib 921 828 784 746 698 609 501 391 302 209
No. at risk Time since randomisation (months) Placebo 915 818 777 728 670 582 471 379 300 193
Olaparib 921 825 777 738 694 603 495 382 293 204
Placebo 915 807 765 715 656 571 459 370 293 187
0 (o) (o) 9.9 92.8 .
* 72% BRCA1, 82% TNBC, 50% post NACT _ 80- - 89.1 86.4
S Difference: 3 Yr. OS rate Difference: 4 Yr. OS rate
= 5 3.8% (95% Cl: 0.9%, 6.6%)  3.4% (95% CI: -0.1%, 6.8%)
S i
. . S
([ ] >
NO INcrease in MDS/AML Compared tO placebo 2 40 - Olaparib (75 deaths, 70 due to breast cancer)
. . @©
* Most toxicity grade 1/2; nausea most common s Placebo (109 deaths, 103 due to breast cancer)
o)
° G ra d e 3 201 stratified hazard ratio 0.68 (98.5% CI: 0.47, 0.97); P = 0.009 crossing the significance boundary of 0.015
 Anemia 9%, fatigue 2%, neutropenia 5% 0 , , , , , , , , ,
0 6 12 18 24 30 36 42 48 54
No. at risk Time since randomisation (months)
Tutt et al. N Engl J Med. 2021;384(25):2394-2405; Olaparib 921 862 844 809 773 672 560 437 335 228
TUtt et a|_ ESMO P|enary 2022 Placebo 915 868 843 808 752 647 530 423 333 218



Keynote-355: Chemotherapy* +/- Pembrolizumab for
Unresectable or Metastatic TNBC in the First-line Setting

 For CPS = 10%, mOS 23.0 months with
chemo + pembro vs 16.1 months with

chemo alone.

Percentage of Patients
Who Were Alive

No. at Risk
Pembrolizumab—chemotherapy
Placebo—chemotherapy

A Overall Survival in the CPS-10 Subgroup

Subgroup No. of Patients Median Overall Survival Hazard Ratio for Death (95% Cl)
Pembrolizumab—  Placebo-
chemotherapy chemotherapy
mo
PD-L1 CPS cutoff of 10
CPS =10 323 23.0 16.1 —— 0.71 (0.54-0.93)
100+
CPS <10 524 14.7 1532 1.04 (0.85-1.26)
90—H‘H1-"‘-~ T T T | 1 ’ ’
0.25 0.50 1.00 2.00 4.00
80 = =
704 Pembrolizumab—-Chemotherapy Better Placebo—Chemotherapy Better
60—
50+
40 ; .
0 Pembrolizumab-chemotherapy ° NO OS beneﬂt for CPS <1 O%
20- | om0 « Grade 3-5 immune-related
Hazard ratio for death, 0.73 (95% Cl, 0.55-0.95) Blecabo=cheraoth 0
— acebo—cnemotnera H T4 H H
o i toxicities observed in 5.3% with
0 T I I I T I T T T I T T I T T I I 1 0 .
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 pembro vs 0% of those given
Month
omhs placebo.
220 214 193 171 154 139 127 116 105 91 84 78 73 59 43 31 17 2 0 . Thyroid-re|ated (19_0%)
103 98 91 77 66 55 46 39 35 30 25 22 22 17 12 & 6 2 O .. 0
- Pneumonitis (2.5%)

*Chemotherapy of physician choice
Nab-paclitaxel (~1/3)
Paclitaxel (~10-15%)

Gem/carbo (~50%)

Combined PD-L1 positive cells, including tumor cells, lymphocytes, and macrophages.
Cortes J, et al. Lancet 2020;396:1817-1828.




Discordance

JBC

Programmed Death-Ligand 1SP142 Assay in Triple-Negative Breast Cancer

e o 27 3 -
o ;‘ PR 0 oA e R Y B2 ;,,;\. 71'(7 PR
Ventana SP142 Ventana SP263

okt
Ventana 22C3

Figure 1. Representative IHC image of the same TMA core stained with 3 PD-L1 assays. (A) An SP142 assay on the Ventana platform showed prominent granular
staining in infiltrating immune cells (IHC staining, 20x maghnification). (B) An SP263 assay on the Ventana platform showed membranous staining in TCs (IHC
staining, 20x magnification). (C) A 22C3 assay on the Ventana platform showed membranous staining in TCs (IHC staining, 20x magnification).

IHC = immunohistochemistry; TMA = tissue microarray; PD-L1 = programmed death-ligand 1; TC = tumor cell.

Indeed, PD-L1 expression is NOT a predictor of response
to neoadjuvant pembrolizumab + chemotherapy in early
TNBC [Schmid P, et al. N Engl J Med 2020; 382:810-821].

Lee SE, et al. J Breast Cancer. 2020 Jun;23(3):303-313.
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Concordancee of Programmed Death-Ligand 1 Expression between
SP142 and 22C3/SP263 Assays in Triple-Negative Breast Cancer

Ventana SP142 Ventana SP263
(c) (19
/e O\

22 \ 2
T
\\ 6 /

\ /

o // 0

! =<
43\ 0
Negative AN .
cases ~— : Ventana 22C3
(TCs)

Venn diagram representing the concordance or
discordance between the SP142 assay (= 1% of
immune cells) and the 22C3/SP263 assays. (A)
22C3/SP263 assays at a 1% cut-off value, (B)
22C3/SP263 assays at a 5% cut-off value, (C)
22C3/SP263 assays at a 10% cut-off value.
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Vedical Center (!
and pCR with ICl in I-SPY2 InteractPrint predicts the degree of immune
P cell interaction for a patient’s tumor
+ We developed InteractPrint, a score that predicts the degree of immune cell
x interaction for a patient’s tumor.
i 10 i = GE
. e; = GE expression
InteractPrint = Z(ei)(Ri)(W) R, = Number of predicted R-L pairs
i=1 w = Multiplier for activating GE (1)
or inactivating GE (-1)
Medical Center C{*AA,"
T Cell InteractPrint predicts response to anti-
PD-1 therapy in I-SPY2
Yee D’ et al. ASCO 2022’ abstr 591’ poster 362 * In this tl‘ial, T Cell I1-SPY2 Trial Samples (HR+ and TNBC)
_ _ , InteractPrint predicted 200y Pvalue=33x10” g -
Inference of cell-cell interactions from single cell data response to anti-PD-1 + ' AUC = 84.041
gand neoadjuvant chemo 2 - B
sy TR A with an AUC of 84.0 E <
’ Receptor Receptors LLGR i (p < 1 X 10-6)' % sé‘ 8 ¥
Donor Cell Type Target Cell Type l l l ® ThIS was a Significant § ' § S -
| I ./I improvement over PD- 3 3
> | ] / ° L1 (assessed by average " ;- 8 Bl e
. Transcriptional \ l PD'L1 transcrlpt |eve|S, - TCﬁeIIInteractP.nnt
| regulators ST’B @ & O 05) — = PD-L1 Expression
= VAV s = % b w4 b b
~| LS. T Response Specificity (%)

5 Nanda et al., JAMA Oncol 2020
CellPhoneDB: Efremova et al.

Nature Protocols 2020

@ Stanford | o of oncology Lily Xu, Isaac Chan lab, et al. UTSW, Single-cell RNAsedq,...SABCS 2022, GS5-06.

NicheNet: Browaeys et al.
Nature Methods 2020




Multiplexed ion beam imaging (MIBI) of human breast tumors

Stain tissue section
with antibodies labeled

with elemental isotopes
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Angelo M, et al. Nat Med. 2014 April ; 20(4): 436-442.
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Multiplexed ion beam imaging (MIBI)
is capable of analyzing up to 100
targets simultaneously over a five-
log dynamic range. Here, we used
MIBI to analyze formalin-fixed,
paraffin-embedded (FFPE) human
breast tumor tissue sections. The
resulting data suggest that MIBI will
provide new insights by integrating
tissue microarchitecture with highly
multiplexed protein expression
patterns, and will be valuable for
basic research, drug discovery and
clinical diagnostics.

Stanford University
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NeoTRIP trial results and sample collection *#

(SABCS

Multiplexed ion beam imaging (MIBI) of human breast tumors
Angelo M, et al. Nat Med. 2014 April ; 20(4): 436-442.

TN high-risk Carboplatin+nab-paclitaxel > Spatial connectivity between Epithelial and TVE
(T1cN1; T2N1; T3NO) or 8-,
locally advanced ] y ) 5
N=280 Carboplatin + nab-paclitaxel + Atezolizumab D ) \ ; r . - ) )
Low degree of interaction Medium degree of interaction High degree of interaction
l between Epithelial and TME between Epithelial and TME between Epithelial and TME
Pre-treatment tissue biopsies N=243 (87%)
RNA-sequencing & Imaging Mass Cytometry of 43 proteins
—
PD-L1 (73-10) €D20 CK8/18 PH2AX
Feio s B " Is there a better
e e marker than PDL1 to
Con = S identify patients that
e o selectively benefitted
s e from ICI?

W Epthelialcells % TME cells

Giampaolo Bianchini, MD, et al. SABCS 2021.

1. High degree of spatial connectivity between epithelial and specific TME cell phenotypes (e.g. CD8+PD1+Tgy; CD8+GZMB+;
CD20+B) is predictive of higher pCR rate with the addition of atezolizumab, independently by PD-L1 and sTILs
2. Spatial Epithelial-TME interactions outperform cell phenotype density in predicting differential response to immunotherapy
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Spatial predictors ofimmunotherapy
responseintriple-negative breast cancer

Xiao Qian Wang', Esther Danenberg', Chiun-Sheng Huang? Daniel Egle®, Maurizio Callari®,
Begoiia Bermejo®®’, Matteo Dugo®, Claudio Zamagni®, Marc Thill'°, Anton Anton",

Stefania Zambelli®, Stefania Russo', Eva Maria Ciruelos', Richard Greil*'*'¢, Balazs Gyo6rffy™®,

Vladimir Semiglazov', Marco Colleoni’?, Catherine M. Kelly”, Gabriella Mariani??,

Lucia Del Mastro?*?, Olivia Biasi?®, Robert S. Seitz?, Pinuccia Valagussa®, Giuseppe Viale??, =

Luca Gianni*?®, Giampaolo Bianchini***** & H. Raza Ali'*****

Nature

Can we identify predictors of response
to immunotherapy for TNBC
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Multicellular spatial organization and response to immunotherapy in tumors from patients with
TNBC in the NeoTRIP trial, a randomized trial of neoadjuvant chemotherapy alone vs with
anti-PD-L1 atezolizumab.

Cellular composition and spatial organization of 43 proteins in TNBC at baseline (n=243), on
treatment (n=207), and post-treatment (n=210), found CD8+TCF1+T cells and MHCII+

cancer cells were predictors of response, followed by cancer cell interactions with B cells and
granzyme B+ T cells.

Responsive tumors contained abundant granzyme B+ T cells, while resistant tumors
contained CD15+ cancer cells, although how these cells resist IBC is unclear.

PMID: 37674077
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Clinical significance and biology of circulating tumor
DNA in high-risk early-stage HER2-negative breast
cancer receiving neoadjuvant chemotherapy
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Can we use ctDNA monitoring as an early
predictor of response?

Mark Jesus M. Magbanua,’-'*" Lamoma Brown Swigart,’ Ziad Ahmed,' Rosalyn W. Sayaman,’ Derrick Renner,”
Ekaterina Kalashnikova,“ Gillian L. Hirst,” Christina Yau,' Denise M. Wolf," Wen Li,"” Amy L. Delson,” Smita Asare,”
Minetta C. Liu,*"'* Kathy Albain,” A. Jo Chien,’ Andres Forero-Torres,” Claudine Isaacs,” Rita Nanda,” Debu Tripathy,'”
Angel Rodriguez,” Himanshu Sethi,” Alexey Aleshin,” Matthew Rabinowitz,” Jane Perimutter,” W. Fraser Symmans,'®
Douglas Yee,'' Nola M. Hylton,” Laura J. Esserman,’ Angela M. DeMichele,’~ Hope S. Rugo,’ and Laura J. van 't Veer’

* Serial ctDNA analysis was performed for ER+/HER2- BC and TNBC

patients receiving neoadjuvant chemotherapy (NAC) in the I-SPY?2 trial.

* ctDNA positivity rates before, during, and after NAC were higher in

patients with TNBC than in ER+/HER2- BC patients.

* Early clearance of ctDNA 3 weeks after treatment initiation predicts a

favorable response to NAC in TNBC only. ctDNA positivity associates
with reduced distant recurrence-free survival in both subtypes.

* Gene expression analysis revealed pathways associated with ctDNA

shedding at baseline in both subtypes, including active metabolism,
proliferation, and high indicators of immune activity.

* On the basis of these findings, the I-SPY?2 trial will prospectively

test ctDNA for utility in redirecting therapy to improve response

Magbanua et al., 2023, Cancer Cell 41, 1091-1102.



KEYLYNK-009 study

ITT Population

|
Induction 271 pts Post-induction

Key Eligibility Criteria

* Locally recurrent inoperable
or metastatic TNBC not
previously treated in the
metastatic setting

Measurable disease per

Olaparib 300 mg twice daily®®
+
Pembro 200 mg Q3W up to 35 cycles
including induction®

Carboplatin AUC 2 on days 1 and
8 of each 21-day cycle and
gemcitabine 1000 mg/m?on days
1 and 8 of each 21-day cycle
+

Pembro 200 mg Q3W

RECIST v1.1 by local
radiology review

Interval between treatment
with curative intent and
recurrence 26 months

* Confirmed PD-L1 status

Carboplatin AUC 2 on days 1 and 8 of each
21-day cycle and gemcitabine 1000 mg/m?
on days 1 and 8 of each 21-day cycle®
+
Pembro 200 mg Q3W for up to 35 cycles
including induction®

(4 to 6 cycles)

Z0--A>»N-2002>»2

e Primary Endpoints?

- : Randomization was stratified by
PFS per RECIST v1.1 by BICR in ITT * Induction response (CR or PR vs SD)
populat|on e S «  Tumor PD-L1 status (CPS 21 vs <1)
e e *  Genomic tumor status (BRCAm vs BRCAwt)

—OS in ITT populatic

All a=2.5% will be allocated to PFS first, and if
superiority is demonstrated, the full alpha 2.5% from
the superiority test for PFS will be passed to the

superiority test for OS Rugo H, et al. SABCS 2023



KEYLYNK-009 study

KEYLYNK-009 study

Events, Median, mo HR2
n (%) (95% ClI) (95% ClI) P-value®
1 -
o0 6-mo (95% ClI) Pembro + Olaparib 80 (59.3) 5.5 (4.2-8.3)
90- 47.8% (38.5%~56.5%) 0 7%918 33 0.4556
o 45.8% (36.8%~54.4%) Pembro + Chemo 90 (66.2) 5.6 (4.3-6.9) (0-72~1:33)
704 12-mo (95% Cl)
33.3% (24.5%-42.3%)
e 604 29.3% (21.2%~37.8%)
E 50 : :
40- :
304 T T Il i
20- e
101 é z
o T i T i 1 T T T T 1
0 3 6 9 12 15 18 21 24 27 30
No. at risk Time from randomization, mo
135 76 50 38 23 14 8 6 2 0 0
136 86 52 32 22 15 6 3 0 0 0

Rugo H, et al. SABCS 2023

Tumor PD-L1 CPS 210 Population (~48%)

Events, Median, mo HR?
n (%) (95% CI) (95% CI)
Pembro + Olaparib 36 (55.4) 5.7 (2.9-13.9) 0.92
(0.59—
Pembro + Chemo 45(69.2) 5.7 (3.8-7.6) 1.43)
Ll 6-mo (95% Cl)
90+ 49.1% (35.7%=61.2%)
80- 46.9% (33.9%-58.8%)
70- : 12-mo (95% Cl)
40.7% (27.7%~53.3%)
* 601 30.9% (19.5%—42.9%)
g 50+ :
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IL L [ J
30
20
10
0 r ; r : T T : : ; !
0 3 6 9 12 15 18 21 24 27 30
Time from randomization, mo
0
. ~
tBRCAm Population ( 21 A’)
Events, Median, mo HR®
n (%) (95% ClI) (95% ClI)
Pembro + Olaparib 12 (41.4) 12.4 (8.3-NR) 0.70
0.33-
Pembro + Chemo 17 (56.7) 8.4 (5.4-NR) 1.48)
100+
904
12-mo (95% Cl)
801 52.2% (30.0%~70.4%)
70- 45.1% (25.9%-62.6%)
2 601 :
73 o
& 50 . 1 1 J
40 :
6-mo (95% ClI)
301 84.4% (63:6%-93.9%) R
204 611% (40.;8%-76.2%)
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Time from randomization, mo
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Progression-free survival (%)

15t line TNBC: ATRACTIB StUdy (Atezolizumab + Paclitaxel + Bevacizumab)

Summary of TEAEs, most frequent TEAEs (>25%) and irAEs n(%)

mPFS 11.0 months (95% CI, 9.0 - 13.2)

Events/Total Median (95% C1)

G100 (64 0% M09 0132
1 L Ll L L) Ll Al L] L) Al L \ L) I Ll L) L L Ll Ll Ll Al Al A Al Ll AJ \
01 2 3 4 5 6 7 8 9 101 121314151617 18 19 20 21 22 23 24 25 26 27
Number at risk Time (Months)
10097 90 87 79 78 64 60 55 53 46 44 39 34 29 25 18 11 9 8 4 4 3 3 3 2 2 0

Estimated 18-month O$#69.4% (95% Cl, 58.4% - 78.1%)

100

Best percentage change in sum of target lesions (%)

883888883038 88588388

Tumor response, n (%)
ORR

CR

PR

SD 224w

SD<24w

NE
CBR

BORRECISTv1.1

Complete response 13%
Partial response 50%

Stable disease <24w 10%

0
0
£ Stable disease 224w 16%
jm]
m

Progressive disease 8%
Not evaluable 3%**

Confirmed

55.0% (95% CI, 44.7% - 65.0%)
n

77.0% (95% C1, 67.5% - 84.8%)

Duration of response (median), months

10.0 (95% €I, 7.2 - 13.8)

Unconfirmed

63.0% (95% Cl, 52.8% - 72.4%)
13
50
16
10
8
3

79.0% (95% CI, 69.7% - 86.5%)

100+
90
80+
-~
£ 704
® #With 20 events st data cut-off
-
3 +
]
= 50+
[
g 404
(o]
3]-
209
10+
EventaTotal  Median (95% C1)
- WI0(00N)  NE(29NE)
1 L ] L] L) L] L) ] L L) L] ] ]
0 3 6 9 12 15 18 2 24 2 K1) K<) 35
Nmmber ot risk Time (Months)
100 97 9% ® 74 61 k) 19 2 5 1 1

TEAES, n (%) Overall (N=100) Treatment-related
Any TEAEs 100 (100.0%) 97 (97.0%)
Grade 3/4 TEAEs 61 (61.0%) 47 (47.0%)
Any serious TEAEs 34 (34.0%) 18 (18.0%)
ECls 42 (42.0%) 42 (42.0%)
TEAEs leading to treatment discontinuation of:
Atezolizumab 14 (14%)
Bevacizumab 15(15%)
Paclitaxel 40 (40%) .
TEAEs leading to death 0(0.0%) 0(0.0%)
Dose adjustments
Reduction of Paclitaxel 22 (22.0%) 22 (22.0%)
Most frequent TEAES, n (%) Any grade Grade 3/4
Non-hematologic
Peripheral neuropathy? 68 (68.0%) 13(13.0%)
Fatigue 62 (62.0%) 7(7.0%)
Diarrhea 42 (42.0%) 3(3.0%)
Alopecia 41 (41.0%) 0(0.0%)
Stomatitis 37 (37.0%) 3(3.0%)
Nausea 31(31.0%) 0(0.0%)
Hypertension 30 (30.0%) 9 (9.0%)
Hematologic
Neutropenia 27 (27.0%) 12(12.0%)
irAEs, n (%) Any grade Grade 3/4
Any irAEs 12(12.0%) 5(5.0%)
Thyroid disorders 6 (6.0%) 0(0.0%)
Immune-mediated hepatitis 3(3.0%) 3(3.0%)
Nephritis 2(2.0%) 2(2.0%)
Addison's disease 1(1.0%) 0(0.0%)

*Patients with only non-target lesions. **Three patients discontinued before post-baseline assessment due to Progressive Disease in one patient and to withdrawal of consent in two patients. *
Peripheral neuropathy (SMQ), includes Neuropathy peripheral, Neurotoxicity, Polyneuropathy, and Toxic neuropathy (MedDRA v.25.1).
ATZ, atezolizumab; BVZ, bevacizumab; BOR, best overall response; CBR, Clinical Benefit Rate; Cl, confidence interval; CR, Complete Response; ECI, events of clinical interest; NE, Not Evaluable;
PR, Partial Response; PTX, paclitaxel; SD, Stable Disease; TEAEs, treatment-emergent adverse events.

Gion M, et al. SABCS 2023
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ASCENT: A phase lll Trial of Antibody-Drug Conjugate

Sacituzumab Govitecan vs TPC in Metastatic Triple Negative

Breast Cancer — Level One Evidence for OS Benefit

TROP2 Ab sacituzumab

A Progression-free Survival among Patients without Brain Metastases

Progression-free Survival (%)

No. at Risk
Sacituzumab govitecan
Chemotherapy

Median
No.of No.of Progression-
Patients Events free Survival
mo (95% Cl)
Sacituzumab Govitecan 235 166 5.6 (4.3-6.3)
Chemotherapy 233 150 1.7 (1.5-2.6)
100~ Hazard ratio for disease progression
or death, 0.41 (95% Cl, 0.32-0.52)
4h P<0.001
Sacituzumab govitecan
60 —— Chemotherapy
40-
20
O I | | | | | I |
0 3 6 9 12 15 18 21 24
Months
235 154 91 49 28 15 9 1
233 39 14 5 1 1 0 0

B Overall Survival among Patients without Brain Metastases

Most common AEs (incidence >25%):
cytopenias, N/V/D, fatigue, alopecia,
anorexia, rash and abdominal pain

Median
No.of No. of Overall
Patients Events Survival

mo (95% Cl)

Sacituzumab Govitecan 235

155 12.1 (10.7-14.0)
6.7 (5.8-7.7)

Hazard ratio for death, 0.48
(95% Cl, 0.38-0.59)
P<0.001

Chemotherapy 233 185

Sacituzumab govitecan

—— Chemotherapy

100,

$  80-

S

B 60

@

—] 40—

4

[

3 20

0
0

No. at Risk
Sacituzumab govitecan 235
Chemotherapy 233

214
173

6 9 12 15 18 21 24 27
Months

190 153 107 70 37 13 0
117 74 45 30 11 3 1

Ongoing Phase Il Trials ASCENT 3 and 4 will test SG and SG * pembro in 1L MBC.

Bardia A, et al. N Engl J Med 2021; 384:1529-1541.



ASCENT: Outcomes by Treatment
of Physician’s Choice (TPC)

PFS BICR Antiysls e~
100 ::‘:'n.‘l:": mo PN ) [ "L"llv n 21 .‘"‘ 28 16 v.: 21 16 "Jlx 24 27006408
- 80 | HR 95% Ch, P value 0.41 0.32.052), A0 001
i;- Median PFS: 5.6 months vs 1.6-2.7 months
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Time (months)
No. of Patients Still at Risk

$G 235222166 134 127104 81 63 54 37 33 24 22 16 15 13 9 8 8 5 3 1 0

Erfbulin 126 98 49 23 20 1 5 4 2 2 2 1 1 1 1 0 0 0 O O ©0 0 O
Mnorelbine 47 32 13 3 3 1 1 1 1 1 0 0 0 0 0O 0 O OO OOOTUW
Capecitablne 31 28 6 5§ 5§ 4 3 3 3 2 2 1 1 1 1 1 0 00 OO0 00O
Gomeitabine 29 21 10 4 4 3 3 1 1 1 0 0 0 0 0 0 0 0 O 0O O 0 O

Eribulin Vinorelbine GemcRabine

Overall Survival (r=126) (n=4 (n=29)
100 - No. of events 155 103 38 2 2
"y : Median OS—mo 5% Cl) 121(107-140) 69(58.78) 59[4567) 52(3586) 84(5086
L S HR (95% CI), P value* 048 (0 38-0 §9). P<) 001
; 80 1‘ - :
> .. Median OS: 12.1 months vs 5.2-8.4 months
= 60 \-‘
2 : >
° 40 .
o o 1 \h
m > ..‘
o 20 — -‘l- °
s s : : e o . "'f-u,,
m(Eribulin mVinorelbine pgCapecitabine Gemcitabine v
0 3 6 9 12 15 18 21 24
Time (months)

No. of Patients Still at Risk

S$G 235 228 220 214 206 197 190 174 161 153 135 118107 101 90 70 52 43 37 30 21 13 8 1 0 O

Eribulin 126 117 111 98 89 77 68 57 48 42 32 28 25 24 21 %6 11 8 7 5 3 3 3 2 1 0
Vinorelbine 47 41 39 31 28 24 20 15 14 13 10 6 8 6 6 5 2 1 1 1 1 0 0 0 0 O
Capecitabine 31 30 27 23 20 16 12 11 10 8 7 7 7 6 6 5 5 4 2 1 0 0 0 0 0 O
Gemcitabine 29 26 23 21 19 17 17 6 15 11 7 6 5 5 4 4 2 1 1 0 0 0 0 0 0 O

O’Shaughnessy J, et al. ASCO 2021. Abstract 1077.



ASCENT and TROPiCS-02: Safety Outcomes by

UGT1A1 Status

UTG1Al

v’ Variants affect enzymatic function,
causing reduced metabolic
capacity

v Over 50% of individuals may
harbor an UTG1A1 polymorphism,
dependent on genetic ancestry

Grade 23 TEAEs

Overall (%)

Neutropenia 52
Diarrhea 10
Anemia 8
Febrile neutropenia 6

UTG1A1 UTG1A1 Dose
Status n(%) |Intensity (%) Status n(%) |Intensity (%)
*1/*1 (wt) 113 (44) 99.8 104 (38) 99
*1/*28 96 (37) 99.5 119 (44) 98
*28/*28 34 (13) 99.8 25 (9) 94

ASCENT TROPiCS-02
Grade 23 TEAEs By
UTG1A1 Status (%) *1/*1 (wt) *1/*28  *28/*28 *1/*1(wt) *1/*28  *28/*28
Neutropenia 53 47 59 45 57 64
Diarrhea 10 9 15 6 13 24
Anemia 4 6 15 6 8 8
Febrile neutropenia 3 5 18 6 7 4

ASCENT: Treatment discontinuation
due to TRAEs more common in *28
homozygous genotype

Nelson, RS, et al. Cancers. 2021;13:1566.
Rugo, HS, et al. npj Breast Cancer. 2022;8:98.
Marmé, F, et al. Annals of Oncol. 2023;8(1suppl_4):101223-101223.



Overall Survival Probability, %

Trastuzumab Deruxtecan in HER2-low TNBC:
Updated Efficacy in the HR- Cohort (Exploratory Analyses)

Med 32 mo followup

Overall Survival

100 Median T-DXd TPC Hazard ratio
o (95% Cl) (n = 40) (n=18) (95% Cl)
Primary 18.2 mo 8.3 mo 0.48
80 analysis’ (13.6-NE) (5.6-20.6) (0.24-0.95)
Ly Updated 17.1 mo 8.3 mo 0.58
- analysis (13.6-23.0) (5.6-20.4) (0.31-1.08)
50 24-month Landmark (95% CI)
T-DXd: 32.6% (18.5-47.5%)
40 - TPC: 11.8% (2.0-31.2%)
30 -
20—
= +  Censored
10 T-DXd (n = 40)
TPC (n = 18)
0 =0 % T 0 & & 1 Ft 9 1 T 1 ] ]

0 2 4 6 8

Time, months

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

Progression-Free Survival Probability, %
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10

Progression-Free Survival (by Investigator)

4+  Censored
T-DXd (n = 40)
TPC (n=18)

12-month Landmark (95% Cl)
T-DXd: 25.3% (12.8-39.8%)

Median T-DXd TPC Hazard ratio
(95% ClI) (n = 40) (n=18) (95% Cl)
Primary analysis 8.5 mo 2.9 mo 0.46
(by BICR?)! (4.3-11.7) (1.4-5.1) (0.24-0.89)
Updated analysis 6.3 mo 2.9 mo 0.29
(by investigator) (4.2-8.5) (1.4-4.2) (0.15-0.57)

aPFS by investigator was not analyzed for the
HR- cohort at the time of the primary analysis.

—3— %

T I
1 2 3 4 5

| I

Time, months

| e

i b

| R (! T |
6 7 8 9 10 11 12 13 14 15 16 18 17 19 20 21 22 23 24 25 26 27

* There was a 42% reduction in risk of death and 71% reduction in risk of disease progression or death for HR-

patients receiving T-DXd compared with TPC

* Most common AEs (220%): N/V/D, anorexia, cytopenias, inc LFTs, hypokalemia, MS pain and resp infection

Modi S, et al. ESMO 2023.



Sequencing
Antibody-Drug
Conjugate after
Antibody-Drug
Conjugate in
Metastatic Breast
Cancer (A3
study): Multi-
Institution
Experience and
Biomarker
Analysis

Abelman RO, et al. SABCS 2023.

% Cross Resistance

Patient

Time To Progression ADC1 vs. ADC2

P<0.01

subtype

TNBC

Therapy

ADC1
ADC2

2221 PFS1: 161 days (95% Cl: 131-224)
PFS2: 77 days (95% Cl: 51-112)

Z: HR+/HER2-

800
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(days)

Cross-Resistance to Later ADC Based on ADC-

to-ADC Characteristics

P=0.53
2/3
(66.7%)
814
0,
23/47 {ST=E%)
(48.9%)
310
(30.0%)
Change in Ab Change in Ab Same Ab target, Same Ab target,
target, change in target, same change in payload same payload

payload payload

800

Clinical Course of Patients with TOP Variants

. TOP1 var.
7

| TOP2A/3A var. |

Pre-tx: no TOP var. | TOP1/2A/3A var.

!I

TOP1/2A/3A var. |

TOP3B var. |

TOP1 var.

TOP2A/3A var. |

100 200 300 400 500 600 700
Time on treatment (days)

o

CONCLUSIONS AND FUTURE DIRECTIONS

* This multi-institution update of patients receiving ADC after ADC
includes biomarker data from tissue sequencing.

+ Cross-resistance to ADC2 appears to be driven by antibody target
in some patients versus payload in others.

* Mechanisms of resistance to ADCs are likely heterogeneous
given the complex structure of ADCs.

* Tumor sequencing identified candidate resistance mutations
including variants in TOP family.

* These data emphasize the ongoing role of tissue samples in
determining resistance mutations to novel agents.



Conclusions

GS01-03 Adding atezolizumab to adjuvant chemotherapy for stage Il and Il triple-negative breast cancer is unlikely to
improve effi cacy interim analysis of the ALEXANDRA/IMpassion030 phase 3 trial. Michail Ignatladls_ et al
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ep-i-logue /'epa 169, epa lag/
noun: epilogue; plural noun: epilogues; noun: epilog; plural noun: epilogs
-- a section or speech at the end of a book or play that serves as a comment on or a conclusion to what has happened.

GO Terms/
Canonical Pathways

1. Basal-like 1: cell cycle i s ==+ TNBCisnot just one disease. Clinical trial designs
DNA repair and proliferation that include all TNBC subtypes (unless exploratory) are

genes naive.
2. Basal-like 2: Growth factor
signaling (EGFR, MET, Wnt,
IGFIR)

- IM: immune cell
processes (medullary
breast cancer)

Training Set Validation Set

* Immune checkpoint inhibition is now standard of
care in high-risk early-, and (PD-L1+) late-stage TNBC;
robust biomarker(s) for patient selection remains a
high unmet need. New data challenges dogma that PD-

== L1 expression is a useful biomarker.
£&.. -+ Consideradjuvant Olaparib in gBRCAmut early
=355 TNBC, based upon the strength of significant 0OS

3. M: Cell motility and
differentiation, EMT
processes

- MSL: similar to M but
growth factor signaling, low
levels of proliferation genes
(metaplastic cancers)

Luminal AR

=== penefit in the ITT population in OlympiA. Integration
=== of PARPi with /O is ongoing, as is the integration of
= ’5::;“; ADC (Sacituzumab govitecan) with I/O in the post-
=== """ neoadjuvant setting.

4.LAR: Androgen receptor
and downstream genes,
luminal features

Lehmann BD,...Pietenpol JA, et al. PLoS One. 2016; 11(6):e0157368.
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