Toripalimab, an Anti-PD-1 Antibody Demonstrating Potent T-Cell Activation and Enhanced Clinical Efficacy Irrespective of PD-L1 Status
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Background

Immune checkpoint inhibitors targeting PD-1 have revolutionized
cancer treatment, resulting in clinical benefit to a broad range of MHC
cancer patients. PD-1 is an inhibitory cell surface receptor that is Peptide
upregulated upon T-cell activation. Upon binding to its ligands,
PD-L1 or PD-L2 expressed on APCs and/or tumor cells, PD-1 recruits
SHP1 and SHP2 phosphatases, which suppress T-cell activation

and thus function. Toripalimab is a PD-1-targeting humanized 1gG4
MADb designed to bind the FG loop of PD-1, thereby blocking the
Interaction of PD-1 to its ligands PD-L1 and PD-L2.
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In clinical trials, toripalimalb (tori), in combination with chemotherapy, ‘o Cytotoxicity J
demonstrated significant efficacy in several cancer indications
(JUPITER-O2 [NPC], JUPITER-O6 [ESCC], and CHOICE-O1 [NSCLC]) | |
Irrespective of the PD-LI1 expression status. Torl is currently under Peptide
review by the FDA for metastatic or recurrent nasopharyngeal
carcinoma (NPC) as first-line treatment in combination with
chemotherapy or as a second- or greater-line monotherapy
treatment.
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Here we report on the molecular and functional characteristics of tori
compared to pembrolizumab (pembro), a PD-1 mAb that is approved
IN Most indications in the PD-1 mAb class. Torl demonstrated

- A different PD-1 binding epitope Onique Binding oor ~
- A higher binding affinity to PD-] C'D loop ¥

pembrolizumab
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- Higher Th1 and myeloid-derived inflammmatory cytokine responses
IN human PBMC
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- Enhanced expression of several unique genes in IFN-Y and immune oo
cell pathways
« Diminished recruitment of SHP1 and SHP2, upon binding to . o SR
PD-1-expressing Jurkat T cells \ o A S e

Overall Survival of Patients With NPC, NSCLC, and ESCC

Receiving Combination Toripalimab and Chemotherapy
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Toripalimab in combination with chemotherapy significantly improved overall survival (OS)
iIrrespective of PD-L] status in post hoc analyses of 3 randomized controlled trials, including NPC (A),
NSCLC (B), and ESCC (C).
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Binding Affinity of Toripalimab Versus Pembrolizumab for PD-1
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Tori exhibits a 12-fold higher binding affinity for PD-1 compared to pembro. Biacore
sensorgrams of PD-1 binding to covalently immobilized tori (A, B) or pembro (C).
(D) Average values for k,, k,, and K from 3 replicate experiments for PD-1 binding
to tori and pembro.

Induced Cytokine Expression in Human PBMC
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Tori is more potent than pembro in enhancing levels of Th1 and myeloid-derived
cytokines in human PBMC (n=9 healthy donors). Supernatants from PBMC cultured
with superantigen SEB in the presence of anti-PD-1 antibody: pembro or tori or
Isotype Ab ctrl were tested by performing Luminex assays to examine Thi cytokines
(A), myeloid-derived cytokines (B), and immunosuppressive cytokine |L-10 (C).

IFN-y Secretion Levels of Human CD8* Cells
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Tori is more potent than pembro in enhancing IFN-Y secretion in CD3/CD28
activated naive human CD8* T cells. (A) Absolute concentrations of IFN-Y secreted
by antibody-induced CD8* T cells from 7 donors as measured by ELISA. (B) Fold-
change in concentration of IFN-Y relative to the Ctrl.
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Tumor Cell Cytotoxicity of Activated PBMC Cultured IFN-y Gene Response Signature in Dissociated NSCLC Tumor Cells

With Toripalimab or Pembrolizumab Following PD-1 Antibody Treatment
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The intensity of chemiluminescence signal, detected as relative luminescent
units (RLU), correlates to the number of live tumor cells.
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Tori recruits lower levels of SHP1 or SHP2, the negative regulators of T-cell activation, compared to
pembro in Jurkat PD-1 cells. (A) Schematic of the experimental system. (B) Dose response curve for
SHP1 and SHP2 recruitment. (C) The EC., and EC,, values calculated from dose response curves.
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Genes Associated With IFN-y Production in Dissociated NSCLC Tumor Cells
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