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Immuno-Oncology 1.0: Paradigm Shift

Cancer is an Auto-Dysimmune Disease

Historical Paradigm:
Targeting Cancer Cells

New Paradigm:
Targeting Immune Cells

A

Cancer Cell

Lymphocyte

Y 4




Lymphocyte Inhibition

Tcell Antigen APC

Novel
co-inhibitory C
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Immune Checkpoint Targeted Therapy

Cytokines produced:

IFNy, TNFo and granzyme B

CTLA4-targeted

Antibodies to
block

co-inhibitory
signals
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FDA/EMA Approved Immune Checkpoint Targeted Antibodies
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The NEW ENGLAND JOURNAL of MEDICINE

Safety, Activity, and Immune Correlates
of Anti—-PD-1 Antibody in Cancer

Suzanne L. Topalian, M.D., F. Stephen Hodi, M.D., Julie R. Brahmer, M.D., Scott N. Gettinger, M.D.,
N Engl) Med 2012;366:2443-54.

Patient with Melanoma



Metastatic RCC (Nivolumab, Anti-PD1)

Case studies

* 57-year-old male patient

* Developed progressive disease following radical surgery and treatment with sunitinib, temsirolimus, sorafenib,
and pazopanib

Pretreatment 6 Months

RCC =renal cell cancer
McDermott D ESMO 2012



Rapid Response in an NSCLC Patient Treated
With MPDL3280A Monotherapy

Baseline Post C2 (Week 6) Post C4 (Week 12)
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64-year-old male with squamous NSCLC s/p R lobectomy, cisplatin + gemcitabine, docetaxel,
erlotinib, PD-L1 positive

Images represent data from patient enrolled after Aug 1, 2012 S ASCQ) ,\nm”l 13

Hospital Universitario Vall D Hebron (Cruz/Tabernero) MPDL3280A Phase la Meeting

Presented By Roy S. Herbst, MD, PhD at 2013 ASCO Annual Meeting



Rapid Response to MPDL3280A in Head and
Neck Cancer With Metastatic SCC of the Tongue

Baseline Week 2 (prior to C2D1) Week 3 (after C2D1) Week 6 (after C3D1)
T 2 e *w E g
o i '&“'f "‘ S

78-year-old female with HNSCC s/p carboplatin + radiation, paclitaxel + cetuximab,
carboplatin + paclitaxel + cetuximab, cisplatin + 5FU, PD-L1 positive

s represent data from patient enrolled after Aug 1, 2012 / al"12
S repre t data from patient er ed after A 1g 1 PRESENTED AT ASC@ A\nnu.{]. 1_,

Meeting

rehensive Cancer Center of Nevada (Braiteh) MPDL3280A Phase la

Presented By Roy S. Herbst, MD, PhD at 2013 ASCO Annual Meeting



Change in Target Lesions
From Baseline (%)

Long Duration of Responses
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5 years OS benefits in Metastatic Melanoma

A Overall Survival

Patients Who Survived (26)
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Months
No. at Risk
Nivolumab plus ipilimumab 314 292 265 248 227 222 210 201 199 193 187 181 179 172 169 164 163 139 157 155 150 92 14 ©
Nivolumab 316 292 266 245 231 214 201 191 181 175 171 164 158 150 145 142 141 139 137 135 130 78 14 0
Ipilimumab 315 285 253 227 203 181 163 148 135 128 113 107 100 95 94 91 8 8 81 77 73 36 12 0

—— Nivolumab plus Ipilimumab

—&— Nivolumab
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Larkin J, et al. Five-Year Survival with Combined Nivolumab and Ipilimumab in Advanced
Melanoma. N Engl J Med 2019:NEJM0a1910836.



Anti-PD1 for 1L M+ NSCLC with PD-L1>50%
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Pembrolizumab 154 103 (66.9) 0.62
Chemotherapy 151 123 (81.5) (0.481t0 0.81)

Median (95% CI)
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Reck, M., et al. (2021). Five-Year Outcomes With Pembrolizumab Versus Chemotherapy for Metastatic Non—
Small-Cell Lung Cancer With PD-L1 Tumor Proportion Score > 50%. J. Clin. Oncol. 39, 2339-2349.



Paradigm Shift in Clinical Cancer Research Methodology

CHEMO+RADIO THERAPIES IMMUNOTHERAPIES
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Chen Y, et al. Outcomes of concurrent chemoradiotherapy versus Gauci M-L, et al. Long-Term Survival in Patients Responding to Anti-PD-1/PD-L1
chemotherapy alone for esophageal squamous cell cancer patients presenting Therapy and Disease Outcome upon Treatment Discontinuation. Clin Cancer Res
with oligometastases. J Thorac Dis Vol 11, No 4 (April 2019) J Thorac Dis 2019.

2019;25:946-56. }



Why Immune Checkpoint Targeted Therapies
provide Survival Benefits?

Adaptive anti-tumor immunity is polyclonal:
=» better control of tumor heterogeneity

Adaptive anti-tumor immunity has memory:
=» durable remissions

And immune cells can cross the BBB
(whereas most drugs can’t)

Aurélien Marabelle MD, PhD, Gustave Roussy



Anti-PD(L) & CO8+ T-Cell Anti-Tumor Immunity
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Tumeh PC, et al. PD-1 blockade induces responses by inhibiting adaptive immune resistance. Nature. 2014,515:568-71.



Anti-PD(L)! & B-Cell Anti-Tumor Immunity
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Helmink BA, et al. B cells and tertiary lymphoid structures
promote immunotherapy response.
Nature. 2020,577:549-55.
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immunotherapy response in sarcoma.
Nature. 2020,577:556—-60.



All Cancer Types can be sensitive
to Cancer Immunotherapies
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Anti-PD1 (Nivolumab)
in Relapsing / Refractory classical Hodgkin’s lymphoma
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Angenendt, L., T, et al. (2016). Nivolumab in a patient
with refractory Hodgkin’s lymphoma after allogeneic
stem cell transplantation.

Bone Marrow Transplant. 51, 443—445.

Younes, A., et al. (2016). Nivolumab for classical Hodgkin’s lymphoma after failure of
both autologous stem-cell transplantation and brentuximab vedotin: a multicentre,
multicohort, single-arm phase 2 trial.

Lancet Oncol. 17, 1283—-1294.



Anti-PD1 in Classic or Endemic Kaposi Sarcoma

Best Overall Response Rate of 71%
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Delyon, J., et al. (2022). PD-1 blockade with pembrolizumab in classic or endemic Kaposi’s
sarcoma: a multicentre, single-arm, phase 2 study. Lancet Oncol. 23, 491-500.



Anti-PD-L1 (atezolizumab)

& Anti-VEGF (bevacizumab) in HCC
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Finn, R.S., et al. (2020). Atezolizumab plus Bevacizumab in

Unresectable Hepatocellular Carcinoma.
N. Engl. J. Med. 382, 1894—1905.

Anti-P1 (nivolumab)

+ Anti-CTLA4 (ipilimumab) in HCC
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Yau, T, et al. (2020). Efficacy and Safety of Nivolumab plus Ipilimumab in
Patients with Advanced Hepatocellular Carcinoma Previously Treated
with Sorafenib: The CheckMate 040 Randomized Clinical Trial.

JAMA Oncol. 6, 1-8.



oPD-1/0PD-L1:
No Dose/Efficacy/Toxicity Correlation
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Advanced Melanoma. chemotherapy for ipilimumab-refractory melanoma
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Lancet Oncol. 2015;



Anti-CTLA4 (ipilimumab) 10 mg/kg vs 3 mg/kg
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Minimum OS follow-up: ~43 months

Ascierto PA et al. ESMO 2016



New Types of Responses in Oncology
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New Types of Toxicities in Oncology

Bompaire et al Invest New drugs 2012



Immune Related Adverse Events
On-target /Off-tumor Effects

7 [¢) .
60% - 59% 59%
° Treatment Related Grade 3-4 AEs 55%
Checkmate 067
50%

40% Anti-CTLA4
30% | 27% 28% 28%

21% 23%

20% -

10% -

0% -

nivolumab ipilimumab nivolumab + ipilimumab

B Larkin, J., et al. NEJM. (2015); 373, 23-34.
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Hyperprogression:
Paradoxical Cancer Acceleration on Immunotherapy

Prostate Cancer on Anti-PD-L1

16 MAR 2016 31 MAR 2016 06 MAY 2016
before anti-PDL1 300 _— after one anti-PDL1 infusion




Some Patient Increase their Tumor Growth
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Champiats, et al.

Clin Cancer Res 2017;23:1920-8.

Under Anti-PD(L)1

Variation of the sum of target lesions
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Kim CG, et al. Ann Oncol 2019.
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Biology (not Histology) Drives the Efficacy of Cancer Immunotherapies

Histology Independent Biomarkers
Driving Efficacy of Immunotherapies

Histology Based Approvals for Immunotherapy

HNSCC PMBCL
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Hodgkin Lymphoma NSCLC TUMOR HOST
HCC SCLE
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RCC Pleural Mesathelioma CD8 T-cells II:IDL: JdNLR
Gastric cancer Endometrial Carcinoma TIS & B-cells Easinaohil
Cervical cancer Bladder Cancer INg signature l smn; It:
Melanoma Cutaneous SCC MSI/MMRd* M‘.’EI‘ h.E
Merkel cell carcinoma Basal Cell Carcinoma TMB* icroslome

*Approved by the FOA but not by the EMA

Bonvalet et al. Cancer immunotherapy efficacy is driven by tumour biology, not by its histology. Impact on drug
development and approvals. Eur. J. Cancer 162, 130-132. (2022).



% CD45 cells among live cells

Pathology Does Not Dictate Tumor Immune Infiltrates
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Bredel et al. (2023); Immune Checkpoints are Predominantly Co-Expressed
by Clonally Expanded CD4+FoxP3+ Intratumoral T-cells in Human Cancers. (under review)



But Common Immune Contextures
are found across Indications
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Bonvalet et al. Subset of Immune Cells in 300+ Human Cancers (Flow Cytometry). Unpublished Data.
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Tumor Agnostic Indications Are Accumulating
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All Patients in a Given Indication are not Equivalent: LDH & Liver Mets

Survival of cancer patients treated with anti-PD(L)1
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Efficacy of anti-CTLA4 in Melanoma is stage dependent
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Robert, C. et al. 1082MO 5-year characterization of complete responses in patients with advanced melanoma who received
nivolumab plus ipilimumab (NIVO+IPI) or NIVO alone. Ann. Oncol. 31, S734-5735 (2020).
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Chimeric Antigen Receptor (CAR-T) Cell Therapy
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62-Year-Old Man With Refractory DLBCL

Baseline

o.CD19 CAR-T in R/R B-Cell Lymphoma

Locke et al. AACR 2017.
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Tisa-cel: Cryo PBMC
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Axi-cel: 2 x 10°cells/kg - Axi-cel: OKT3 + IL-2
Tisa-cel: median 300 x 10° CAR’ cells Tisa-cel: CD3/CD28
Liso-cel: 50, 100 or 150 x 10° cells Liso-cel: ND
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Trial [ref.] ZUMA-1[17,18] JULIET [19,20] TRANSCEND [21-23]
N enrolled (infused) 111 (101) 165 (111) 344 (269 + 25 %)
N response-evaluable 101 93 256
| Best ORR (CR) 83% (58%) 52% (40%) 73% (53%) |

Roex, G., et al. (2020). Chimeric antigen receptor-T-cell therapy for B-cell hematological

malignancies: An update of the pivotal clinical trial data. Pharmaceutics 12.



Bispecific T-cell Activating mAbs




Anti-CD20 x Anti-CD3 (Glofitamab)
for Relapsed or Refractory Diffuse Large B-Cell Lymphoma
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Hutchings, M., et al. (2021). Glofitamab, a Novel, Bivalent CD20-targeting t-cell-engaging bispecific antibody, induces
durable complete remissions in relapsed or refractory B-Cell Lymphoma: A phase i trial. J. Clin. Oncol. 39, 1959—-1970.



BISPECIFIC

T-CELL ENGAGERS

MHC-I BYPASS

POTENT ON TARGET ACTIVITY  LIMITED ON TARGETACTIVITY

HIGH OFF TARGET TOXICITY

LIMITED (IF ANY) ANTIGEN SPREADING / CLONAL SELECTION

CAN CROSS THE BBB DO NOT CROSS THE BBB

COMPLICATED TO IMPLEMENT EASIER TO IMPLEMENT

VERY EXPENSIVE CHEAPER




Antibody Drug Conjugate (ADC) against Tissue Factor in Cervical Cancer
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Lysosome aThe threshold for statistical significance is 0.0226 (2-sided), based on the actual number of OS events at interim analysis.
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Immuno-Oncology 2.0: Versatility
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