AACR VIRTUAL SPECIAL CONFERENCE AAC_R
TUMOR IMMUNOLOGY American Association

AND IMMUNOTHERAPY Pt e

FINDING CURES TOGETHER®

October 19-20, 2020

Logic-gating HER2 CAR-T to the tumor microenvironment
mitigates on-target, off-tumor toxicity without compromising
cytotoxicity against HER2-over-expressing tumors

Wendy Zhang, Qun He, Ben Lopez, Jianfang Hu, Anirban Kundu, Michelle Andraza, Alissa R. Kerner, Gregory H. Schreiber, H. Michael
Shepard, Gregory . Frost

EXUMA Biotech Corp., West Palm Beach, FL, USA



") American Association

Background: Using the tumor microenvironment (TME), the \. for Cancer Research’
Warburg effect can be used to activate “logic gated” CAR-T cells FINDING CURES TOGETHER"

With its elevated receptor copy number and relatively homogeneous expression following gene amplification, HER2 represents an
attractive antigen to target via CAR-T; unfortunately, severe toxicity related to off-tumor binding of the CAR-T to HER2 present in
normal tissue may limit the use of HER2 CAR-T therapy

To circumvent this issue, a “logic-gated” HER2-targeted CAR-T was designed that preferentially recognizes HER2 in the tumor
microenvironment (TME), thereby limiting on-target toxicity of low HER2 levels expressed in normal tissue

Most cancer cells rely on aerobic glycolysis to generate energy for cellular processes thereby producing an over-abundance of
lactic acid and acidifying the surrounding TME, a process known as the “Warburg effect”
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Design and selection of logic-gated HER2 CARs:
Top 28 variant screen

=  HER2 CARs were evolved for activity at low pH; the design was further
optimized to remove proteolytic sites

=  The top 28 variants were then selected from a total of 96 based on their
cytolytic activity at low pH vs. high pH

cell killing by RTCA at various E:T ratios, proliferation assays, etc.
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Variants were further subjected to additional screens such as cytokine release assays,
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Cytokine release of top variant XC17 by pH and receptor

density on high and low HERZ2-expressing tumor cell lines
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Logic-gated HER2 CAR-T eradicates ovarian (SK-OV-3) tumors in ~ fAJACGH= Americen Associaton
vivo and exhibits persistence & engraftment via tumor re-challenge
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Logic-gated HER2 CAR-T eliminates high HER2-expressing AAC American Association

breast cancer (BT-474) tumors in vivo
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Logic-gated HER2 CAR-T eradicates gastric (NCI-N87) tumors AA

in vivo and is also effective against trastuzumab progressors FINDING CURES TOGETHER"
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Hydrodynamic gene delivery (HGD) of human HER2-luc to
mouse liver allows for testing CAR safety against normal tissue

Pilot HGD Dose-finding study
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Fluorescence indicates hHERZ2-luciferase expression in
mouse hepatocytes. Mice shown are tumor-bearing.
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Logic-gated XC17 preserves hHER2 in the mouse livers whereas
control non-logic-gated XC60 kills hHER2-expressing livers
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A “logic-gated” HER2-targeted CAR-T was designed that preferentially recognizes HERZ2 in the tumor
microenvironment (TME), thereby limiting on-target toxicity of low HERZ2 levels expressed in normal tissue

HER2 scFvs with pH-restricted binding towards physiologic levels of HER2 were screened as CARs in primary T
cells and demonstrated pH dependent cytotoxicity and cytokine release in vitro; the pH-dependence was also
preserved in the context of HER2 CAR-Ts vs. ungated HER2 CARs.

Antitumor activity and cellular kinetics were assessed in NSG mice bearing human HER2-amplified xenografts.
Logic-gated HER2 CARs were capable of regressing established gastric (NCI-N87), breast (BT-474), and ovarian
(SK-OV-3) tumors with HER2 amplification.

Importantly, logic-gated HER2 CAR-T cells were also capable of completely regressing large established gastric carcinoma
xenografts that had progressed on prior trastuzumab therapy.

On-target, off-tumor safety of the CAR-Ts was assessed in NSG mice with enforced expression of human HER2
and luciferase in hepatocytes using a hydrodynamic gene delivery (HGD) model. Compared to ungated HER2
CAR-T constructs, logic-gated HER2 CAR-Ts did not eliminate hepatocyte luciferase expression with human HER2
+1 staining in mouse livers as determined by Herceptest scoring of livers at necropsy.

In conclusion, these results demonstrate that a logic-gated HER2-targeted CAR-T can eliminate
established HER2-amplified malignancies in a xenograft model, while mitigating potential on-target, off-
tumor toxicity
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