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Cancer immunotherapy

Current status and future perspectives

eCancer immunotherapy is now a promising therapy !
— Durable responses for advanced cancer patients with multiple cancer types
— Immune-checkpoint blockade (PD-1/PD-L1, CTLAA4)
— T-cell based adoptive cell therapy (TIL, TCR/CAR-T cells)

*The clinical issues to be solved;

— ldentification of biomarkers for personalized therapy
» Selection of appropriate patients / Selection of appropriate immunotherapy

— Development of combination immunotherapy
particularly for non-responsive patients to the current immunotherapy

eFurther understanding of immunopathology of cancer

particularly in tumor microenvironment and it’s modulation !
— Individual difference of immune status in cancer patients
— It’s correlation with response to various cancer therapies
— Multiple mechanisms of immune-evasion; Appropriate interventions !
— Personalized immunotherapy based on the immune-evaluation!
— Combination immunotherapy targeting multiple key regulation points!



Cancer immunotherapy
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Survival

Important issues for development of immunotherapy

Further understanding of
human cancer immunology !

Biomarkers for personalized therapy

*Selection of appropriate patients
*Selection of appropriate immunotherapy

Improvement of immunotherapy
by combination immunotherapy ?
Non-responders convert to responders
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Standard therapy Current immunotherapy
(e.g. Chemotherapy / molecular target therapy)  (e.g. anti-CTLA-4 / PD-1 Ab)

Clinical evaluation ?
IrRC, IrRECIST, delayed clinical effects

Immunomonitoring methods ?




Positive and negative Immune responses to cancer
*Oncogene triggered immunosuppression
= Anti-tumor T-cell triggered immunosuppression
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Immunotherapy using Ab specific for targets on T-cells
Anti-PD-1Ab (Nivolumab) Anti-CTLA4 Ab

( Ipilimumab )

Response rate Effector T cells
Melanoma 26/94 (28%)
RCC 9/33 (27%)
Lung cancer 14/76 (18%0)

*Median Survival:
10mo vs 6.4mo (n=676)

Hodi FS, et al, NEJM 2010

Durable responses (over 1 year or
more) in 20 of 31 (65%) responders

Topalian SL, et al, NEJM 2012

Anti-PD-L1ADb

Response rate

Melanoma 3/16 (19%)
RCC 2/17 (12%)
Lung cancer 4/15 (169%0)

Less immune-adverse effects
than anti-CTLA4 Ab

Brahmer JR et al, NEJM 2012

CTLA-4/Treg is involved in peripheral tolerance —> More autoimmune AE



Human tumor antigens recognized by tumor infiltrating T-cells

Mutated antigens derived from DNA alterations in cancer cells
(B-catenin, etc) SYLDSGIHS(F) — >acquire HLA-binding

Viral related antigens
(HPV-E6/E7)

Cancer-testis antigens
(MAGEs, NY-ESO-1)

Tissue specific antigens
(MART-1/Melan-A, gp100)

Over-expressed antigens

Allo-antigens
Others Cancer cell




Novel personalized immunotherapy targeting individual mutations

Identification of mutations by exomic-
sequencing of autologous cancer cells

) 4

Prediction of HLA binding peptides
by computer argorithsms
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Confirmation of T cell epitopes by
= in vitro peptide induction of T cells
= immunization of HLA transgenic mice
= using HLA tetramers

) 4

= Active immunization with peptides / mRNA

= ACT with TIL / TCR-transduced T cells



Issues to be solved in the Immuno-checkpoint blockade

e When used ? Advanced cancer, frontline treatment, adjuvant setting

 When stopped ? How long should be used? (high cost, economical issues)

e Personalized immunotherapy
— Unresponsive cancer: pancreas ca., MSS-CRC, myeloma, prostate ca,
— Non-responders convert to responders
*Biomarkers (PD-L1 exp, CD8*T cell infiltration, DNA mutations, MDSC, Treg, etc
through systematic analysis of clinical trials (Omics, microbiota, immuno-analysis)
*Pretreatment, early on-treatment
*Biomarkers can be new treatment targets

« Combination immunotherapy with personalized interventions
— Immunogenic cancer cell death, adjuvant, vaccine, immune-regulators
— Enhanced anti-tumor effects w/o increase of adverse effects ?
— Which combination ? Concurrent vs sequential ?
— Combination of chemotherapy / molecular target therapy
w/ checkpoint blockade: high immunogenic mutation (melanoma, NSCLC)
w/ ACT: less immunogenic leukemia, NSCLC, etc,



Combined immunotherapy targeting multiple key regulation points
In anti-tumor T cell response

Tumor antigen vaccine
Mutated Ags
Cancer stem cell Ags

Augmentation of dendritic cell function
Adjuvant (TLR3, STING), Ab (CD40 agonist) Agonist Ab (4-1BB, OX40)%: &

T-cell activation / expantion
Cytokines (1L2,IL7,1L15,I1L21)
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Immunosuppressive molecules /cells
TGF-B, VEGF, IL10, IL6, PG-E2, T-reg, MDSC%.&

In site tumor destruction
<Immunogenic cell death>

Chemotherapy=Ab=physical*Virus, etc

Reversal of immunosuppression
Signal inhibitors, Chemotherapy, IDO inhibitor,
ADb (CTLA4, PD-1, LAG3, CCR4, TIM3, TIGIT), RNAI, etc




Adoptive cellular immunotherapy
using tumor antigen specific ex vivo cultured T-cells
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Tumor infiltrating T-cells Blood T-cells
cytokine Tumor Ag Gene transfer of tumor Ag receptor
stimulation  TcR: T-cell receptor CAR: chimeric Ag
receptor
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Important issues to be solved for developing effective iImmunotherapy

Survival

Further understanding of
Identification of human cancer immunology
Biomarkers ? IN_ tumor microenvironments!
Combination
Immunotherapy ?
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Standard therapy Current immunotherapy

(" Anti-PD-UPD-L1Ab+ )
* Anti-CTLA4 Ab (Other costimulatory mole.) |
*IDO/TDO inhibitor

Personalized immu notherapy *Molecular target / chemotherapy

: : et
based on the immune evaluation adlation
= Cancer vaccine

T cell ACT

Qovel therapies j
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