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Pembrolizumab in treatment-refractory progressive metastatic CRC
(anti-PD-1 1gG4)
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Antigens recognized by CD8 T cells on the surface of tumor cells
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Five classes of tumor antigens recognized by CD8 T cells:

Antigen class Advantages Drawbacks

mutations tumor-specific individual

tumor-specific (some exceptions)
MAGE-type shared tolerance ?

tumor-specific

viruses shared only some tumor types
on normal cells
differentiation shared . .
(> autoimmunity)
on normal cells
overexpression shared

(> autoimmunity)

Coulie, Van dan Eynde, van der Bruggen, Boon - 2014 - Nat Rev Cancer
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Only some tumor antigens recognized by T cells are tumor-specific

Antigen class Advantages Drawbacks

mutations tumor-specific individual

tumor-specific (some exceptions)
MAGE-type shared tolerance ?

tumor-specific

viruses shared only some tumor types
on normal cells
differentiation shared . .
(> autoimmunity)
on normal cells
overexpression shared

(> autoimmunity)

Coulie, Van dan Eynde, van der Bruggen, Boon - 2014 - Nat Rev Cancer



Cancer immunotherapy:
3 mainmodalities
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Two signals required for T cell priming

- proliferation
- differentiation
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CTLA-4 surface expression 4-48h following T-cell activation

professional antigen-presenting cell target cell
(dendritic cell) (tumor cell)
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CTLA-4 is a physiological brake during T-cell activation

Affinity of CTLA-4 for B7:
30-fold higher than that of CD28

professional antigen-presenting cell target cell
(dendritic cell) (tumor cell)
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Immunostimulatory activity of anti-CTLA-4 antibodies

Anti-CTLA-4 antibody that
blocks the binding to B7
(ipilimumab)

professional antigen-presenting cell target cell
(dendritic cell) (tumor cell)
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PD-1 expressed on activated effector T-cells
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PD-1 dampens T cell activation

professional antigen-presenting cell target cell
(dendritic cell) (tumor cell)
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PD-1 dampens T cell activation

anti-PD1 (or anti-PDL1) antibody that
blocks the PD1/PDL1 interaction
anti-PD1: nivolumab, pembrolizumab
anti-PDL1: BMS-936559

professional antigen-presenting cell target cell
(dendritic cell) (tumor cell)
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Patient survival

Clinical success of immunotherapy in metastatic melanoma:
23% patients are still alive 5 years a;er ipilimumab (anti--CTLA4)

100 %

1 1%

50 % Median survival

Ipilimumab
I 23%

0 % DTIC

Years

long-term responses in a fraction of patients
autoimmune toxicity, particularly with combos (anti-CTL4 + anti-PD1)

Hodi FS et al. New EnglJ
Med 2010;363:711-723



Initial results with immunostimulatory antibodies in Gl tumors
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Initial results with immunostimulatory antibodies in Gl tumors

Patients RR

CTLA-4 Tremelimumab refractory CRC 49 2%

Chung et al - 2010 - JCO
PD-1 Nivolumab refractory CRC 19 0% _

Topalian et al - 2012 - NEJM
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e, ongoing at 3 years: MSI-H

Lipson et al - 2013 - Clin Cancer Res



Pembrolizumab in treatment-refractory progressive metastatic cancer

(anti-PD-1 IgG4)
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Pembrolizumab in treatment-refractory progressive metastatic CRC
(anti-PD-1 1gG4)

-0 P=0.03 by log-rank test
©
2
> 0.34
S
n
= Mismatch repair-deficient
= 0.6+ '
)
>
O
5 0.4
2
lg Mismatch repair-proficient
-g 0.2+
a
o©oO——m"mv1—
0 3 6 9 12 15
Months
No. at Risk
Mismatch repair— 11 9 7 5 1 0
deficient
Mismatch repair— 21 12 5 1 1 0

proficient Le et al. - 2015 - NEIM



Only some tumor antigens recognized by T cells are tumor-specific

Antigen class Advantages Drawbacks

mutations tumor-specific individual

tumor-specific (some exceptions)
MAGE-type shared tolerance ?
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Antigens resulting from mutations (single nucleotide variations)
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Mutational landscape of melanomas according to clinical benefit
from ipilimumab treatment

No. of Exomic Missense Mutations
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Nb Nonsynonymous mutations / tumor

Nonsynonymous mutation burden in NSCLC treated with anti-PD1
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Immunotherapy for Gl tumors: towards improvements

1. Combinations of several immunostimulatory antibodies

probl: autoimmune toxicity !

2. Understanding and counteracting tumor resistance

blocking local immunosuppression + immunostimulatory antibodies

IDO inhibitor
Treg inhibitor
Microbiota

3. Trigger anti-tumor immune responses In « cold » tumors (non-MSl)

- vaccines + immunostimulatory antibodies

iIndividual mutated antigens (long peptides, RNA, viral vectors, ...)
MAGE-type antigens
viral antigens

- chemo xradiotherapy + immunostimulatory antibodies
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Immunotherapy for Gl tumors: towards improvements

1. Combinations of several immunostimulatory antibodies

probl: autoimmune toxicity !

2. Understanding and counteracting tumor resistance

blocking local immunosuppression + immunostimulatory antibodies

IDO inhibitor
Treg inhibitor
Microbiota

3. Trigger anti-tumor immune responses In « cold » tumors (non-MSl)

- vaccines + immunostimulatory antibodies

Individual mutated antigens (long peptides, RNA, viral vectors, ...)
MAGE-type antigens
viral antigens

- chemo xradiotherapy + immunostimulatory antibodies



IDO1 protein expression (IHC) in human tumors (mab4.16H1)

(IDO: indoleamine dioxygenase)
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IDO1 protein expression (IHC) in human tumors (mAb4.16H1)
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Mean tumor volume (mm3 = SEM)

IDO1 Iinhibitors for cancer therapy
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Colon carcinoma model CT26

Tumor Volume (mms3 +/- SEM)

subcutaneous inoculation (5 x 10> cells)
oral treatment with IDO inhibitor MMG-0358 (1mM in the drinking water)
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Immunotherapy for Gl tumors: towards improvements

1. Combinations of several immunostimulatory antibodies

probl: autoimmune toxicity !

2. Understanding and counteracting tumor resistance

blocking local immunosuppression + immunostimulatory antibodies

IDO Inhibitor
Treg Inhibitor
Microbiota

3. Trigger anti-tumor immune responses in « cold » tumors (non-MSl)

- vaccines + immunostimulatory antibodies

iIndividual mutated antigens (long peptides, RNA, viral vectors, ...)
MAGE-type antigens
viral antigens

- chemo xradiotherapy + immunostimulatory antibodies
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