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Combination of Anti-LAG-3 and Anti-PD-1 in the MC38 Syngeneic Tumor
Model Generates a Durable Anti-Tumor Response

Engineering of Chimeric Rat/Mouse Surrogate Antibodies
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These studies explore the potential for immunotherapy targeting the
immune checkpoints TIM-3 and LAG-3 in combination with anti-PD-1

Combination studies with antibodies to mouse PD-1, LAG-3 and TIM-3

have been performed in the MC38 syngeneic tumor model

Chimeric Rat/mouse antibodies to mouse PD-1 have been generated
and tested as both IgG2a (with effector function) and IgG1 D265A
(without effector function) isotypes

Potent antibodies to human PD-1, LAG-3 and TIM-3 have been
generated and evaluated for their ability to activate T cells in vitro
both alone and in combination

Characterization of Intra-tumoral T cells and PD-L1 Expression by
IHC of Syngeneic Tumors
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Multiple Immune Checkpoint Molecules are Co-Expressed on Activated T Cells

V,, and V, regions from an anti-mouse PD-1 hybridoma and a negative control antibody were cloned,
sequenced then re-constructed and expressed as both mouse IgG2a and IgG1 (D265A) isotypes

In vitro Characterization of Chimeric anti-PD-1 1gG2a & IgG1 (D265A)
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Activity in Syngeneic MC38 Tumor Model

Surrogate antibodies recognizing mouse PD-1, mouse LAG-3 and mouse TIM-3 were purchased
from BioXCell, and tested alone and in combination in the MC38 syngeneic tumor model. MC38
cells (1 x10° s.c.) were implanted into C57BI/6 mice and grown for 10 days. Mice with tumors
measuring 40-90 mm3 were randomized (day of randomization designated day 1) to 4 groups of
10 animals/group and dosed with antibody on days 1, 4, 8 and 11. Tumor volumes were
measured twice weekly until reaching 2000 mm?3 which was designated as endpoint, and mice
were sacrificed. Each line represents the tumor growth for an individual animal. Tumor-free
animals from the anti-PD-1 alone and anti-PD-1 + anti-LAG-3 combination groups were re-
challenged with 4x the number of MC38 tumor cells as indicated. No tumors grew in either re-
challenged group compared with 100% tumor take in the control group (not shown).

Binding of Chimeric Anti-Mouse PD-1
Antibodies to PD-1 Expressing CHO Cells
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Activity of Chimeric Anti-Mouse PD-1in
Mouse Mixed Lymphocyte Reaction (MLR)
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Human donor CD4* or CD8* T cells were isolated and activated using plate-bound anti-CD3 and soluble anti-CD28 antibodies. After 48 hours
cells were stained for PD-1, LAG-3 and TIM-3. Increased levels of PD-1/LAG-3 and PD-1/TIM-3 double positive cells were observed after
activation compared to unstimulated T cells. LAG-3/TIM-3 double positive cells were not assessed in this experiment.

Binding of chimeric anti-mouse PD-1 to CHO cells
expressing mouse PD-1 by flow cytometry. Detection
was with an anti-mouse reagent that recognizes mouse
IgG2a better than IgGl. Nevertheless similar ECg,
values were obtained for both isotypes.

A mouse MLR was established by incubating bone-
marrow derived dendritic cells (DCs) from C57BI/6 mice
differentiated for 7 days with GM-CSF, with splenic CD4*
T cells from BALB/c mice. After 48h culture supernatants
were harvested and IL-2 quantified by ELISA.

Antibodies to Human TIM-3 and LAG-3 Demonstrate Potent Activity in a Dendritic Cell / T Cell MLR and Have Increased
Activity in Combination with Anti-PD-1 and With Each Other

Dose Response with Chimeric anti-PD-1 IgG1 (D265A) in MC38 Tumor Model

Combination of Anti-TIM-3 and Anti-PD-1 in the MC38 Syngeneic
Tumor Model Shows Improved Anti-Tumor Responses

Immunohistochemistry of MC38 and CT26 syngeneic tumors grown in C57BI/6
and BALB/c mice respectively to approximately 200-300 mm3.

Images are at 20x magnification.

* Significant Treg infiltration in MC38 and CT26 tumors

* High PD-L1 expression throughout MC38 tumors, less apparent in CT26
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Dose response of rat/mouse
chimeric antibody (mouse IgG1

-o- |sotype control | D265A) in the MC38 tumor model
-~ 3mg/kg (10 animals per group). Dosing was
~o- 1mglkg initiated when tumors were 40-80
o~ 0.3mg/kg mm?3. Mice were terminated when

’ tumors reached endpoint of >2000
e~ 0.1mg/kg mm3. There was no obvious

toxicity from treatment and no
other causes of death. Data are
graphed as percent survival.
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Chimeric Anti-PD-1 is More Effective With a Null-Effector Function Isotype in the
MC38 Syngeneic Tumor Model
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Conclusions

Rat/mouse chimeric anti-PD-1 antibodies, mouse I1gG1(D265A) and mouse IgG2a were tested in the MC38 tumor
model (10 animals per group). Dosing was initiated when tumors were 40-80 mm?.

* Surrogate antibodies to mouse PD-1 in combination with antibodies to mouse TIM-3 or LAG-3 demonstrate potent
and durable anti-tumor activity in syngeneic tumor models
* A variant of anti-mouse PD-1 without effector function has improved efficacy over an isotype with effector
function, potentially a result of depletion of T-effector cells
* Potent antibodies to human PD-1, TIM-3 and LAG-3 have been generated that enhance in vitro T cell activation

alone and in combination

* These data suggest blockade of multiple immune checkpoints is a promising approach for improved efficacy of

immunotherapy




