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AbStraCt Figure 3: CD28 costimulation requires TCR signal and expression of PD-LT on the APC Figure 6: ALPN-202 is a potent mono-therapeutic and significantly improves the Figure 9: In the poorly immunogenic B16-F10 model, ALPN-202 significantly improves the
. . . . . . nfi-tumor activity of anti CTLA-4 mAb when given in combination anti-tumor activity of anti PD-1 mAb when given in combinatfion
INTRODUCTION: Checkpoint inhibitors targeting the PD-1 axis have transformed cancer treatment. However, objective response rates CD28 costimulation when No CD28 costimulation in No CD28 costimulation in = vmor dc yora C o engive combinatio 4 9
remain low, suggesting that novel therapeutics and/or combination treatments are needed. At the same time, non-immuno-oncology PD-L1 is expressed on APC absence of PD-L1 on APC absence of TCR activation
therapeutic approaches such as chemotherapy remain standard of care for many malignancies. ALPN-202 is a variant CD80 vigD™-Fc 60000- 600001 60000~ 1500~
fusion that mediates PD-L1-dependent CD28 costimulation and inhibits the PD-L1 and CTLA-4 checkpoints. This novel mechanism of 50000- 500001 50000~ e —~ 20001 3¢ Ecl.1 control
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EXPERIMENTAL PROCEDURES: Mice were implanted subcutaneously with human (hu) PD-L1-transduced MC38 colon carcinoma % 20000- ~= ALPN-202 + FR104 (aCD28) % 200001 * Punalma EEPELD 9 200004 e o ANti-mCTLA-4 mAb _ @ -+ Anti-mPD-1 mAb
and B16-F10 melanoma cell lines. Once measurable tumors were established, mice were treated with anti-mouse checkpoint (i.e. PD-1 100004 ~* FeControl 10000- 10000- = g © § .
or CTLA-4) blocking monoclonal antibodies (mAbs) or oxaliplatin, a platinum-based chemotherapeutic agent, alone or in combination o0l ¥ = G o o ¢ e o7 y S i AT oo 5 & S 500+ *k -+ ALPN-202 + Anti-mCTLA-4 mAb %’ > 1000+ V¥ ALPN-202 + Anti-mPD-1 mAb
with ALPN-202, to evaluate compatibility of the novel ALPN-202 protein with existing cancer therapies. Anti-tumor responses were 1 10 100 1000 10000 100000 10 100 1000 10000 100000 10 100 1000 10000 100000 c >
evaluated by serial tumor volume measurements and RNA-Seq analysis of tumors isolated from treated mice. Cone (o cone oW Cone (M) 2 R R By 2 ed ANOVA S 5001
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DATA SUMMARY: Anti PD-1, anti CTLA-4, or oxaliplatin alone were only modestly effective as monotherapy in huPD-L1+ MC38 aAPC: K562/0KT3/PD-L1 AAPC: K562/0KT3 AAPC: K562/PD-L1 OO é ** 1 < 0.01 for CTLA-4 mAb vs. Fcl.1 § *k  kkk Test Article Mean % TGl
tumor-bearing mice, while ALPN-202 has pOtent anti-tumor aCtiVity in this model. When the ChGCprint inhibitors or Chemotherapy were K562 artificial APC (aAPC) Stab|y expressing transmembrane anti-human CD3 and/or human PD-L1 were p|ated in the presence of primary human T N a9, I **n < 0.01 for ALPN-202 vs. CTLA-4 mAb = 0 ———r . . — —r—— ! (D18)*
administered in combination with ALPN-202, significantly greater reductions in tumor growth over time were observed than with any of cells and a titration of ALPN-202 or controls. Culture supernatants were harvested at 24 hours and human IL-2 measured by ELISA. 609@ bo%e éo& ¥ p < 0.0001 for ALPN-202 vs. Fcl.1 0 5 10 15 20 Sl il sl 0
these agents alone. Furthermore, ALPN-202 was extremely effective (92% tumor growth inhibition) in improving the anti-tumor activity Day post-tumor cell implant *¥*** p < 0.0001 for combination vs. Fc1.1 or CTLA-4 mAD & VP '
of anti PD-1 mAb in mice bearing huPD-L1+ B16-F10 tumors, a tumor that is known to be poorly immunogenic and bo@ 60% b09 ALPN-202 33.9
treatment-recalcitrant. RNA-Seq analysis of tumors from the MC38 studies was performed to explore in-depth the mechanisms, . . . 6 . . D t-t Il'i lant
) : : ; ) " . : ) . . . . C57BL/6 mice were implanted s.c. with 1.5 x 108 huPD-L1 transduced MC38 cells on day 0. On Day 7, mice were placed into treatment groups ay post-tumaor cell implan N ]
including enhancement_ qf T cell effectqr tr_an_sc_rlpt expression, that play a ro!e in th_e ab_lllty of ALPN-202 to provide anti-tumor immunity Flgure 4: ALPN-202 OﬂTOgOﬂIZGS PD-L1 and CTLA-4 recep’rors (mean tumor volume = 113 mm3: 9 mice/group). Mice received 100 ug of ALPN-202 or anti-mCTLA-4 migG2b mAb, or 75 ug of Fcl control by Anti-mouse PD-1 mAb 39.8
and to enhance the activity of checkpoint inhibitors and the chemotherapeutic oxaliplatin. P iniect . 0 A i _
injection, with means shown up to the day when at least 75% of mice in each group were still alive on study (Day 25). ALPN-202+PD-1 mAb combination comparisons by repeated measures 2-way ANOVA:: ALPN-202 + Anti-mouse PD-1 mADb 86.1
CONCLUSIONS: ALPN-202 demonstrates potent anti-tumor efficacy as monotherapy and significantly improves the anti-tumor activity ALPN-202 blocks PD-1/PD-L1 ALPN-202 blocks CTLA-4/CDS80 **p < 0.01 vs. PD-1 mAb or ALPN-202 monotherapy groups
of other only modestly effective treatment modalities, such as checkpoint-only blockade mAbs and chemotherapy. ALPN-202 has the 3000- 60000 *¥**p <0.001 vs. Fcl.1 control *Last day when at least 70%/group still alive on study
potential to be significantly effective as a monotherapy, and its compatibility with checkpoint inhibitors and chemotherapeutics suggest ) ) ) . )
versatility in its potential to improve outcomes in the frontline setting alone and/or in combination with standard of care of multiple Figure 7: ALPN-202 is a potent mono-therapeutic and s|gn|f|cg ntly improves the
cancer types. A first-in-human clinical study with ALPN-202 is in preparation. 20099 | 400007 . . . . . . .
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Dav post-tumor cell implant ** 1y < 0.01 for combination vs. PD-1 mAb C57BL/6 mice were implanted s.c. with 0.5 x 108 huPD-L1 transduced B16-F10 cells on day 0. On Day 6, mice were placed into treatment
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(A) ALPN-202 binds PD-L1 expressed on tumor, blocking PD-L1/PD-1 interactions. (B) Localized, tethered ALPN-202 is able to provide Tumors (4/group) were harvested from huPD-L1+ MC38 tumor-bearing mice 72 hr after a single IP injection of 75 ug Fc1.1, 100 ug ALPN-202, I ST A TR AP T 2
a trans CD28 signal to T cells making contact with_ Fhe tumor (PD-_Ll-d_ependent CD28 costimulat_ion)._(C) Additionally, ALPN-202 binds C57BL/6 mice were implanted V\éith s.C. 1.5x 108 huI_DD-Ll tr_ansduced MC38 cells on day -11. On Day 1, mic_e were placeo_l intq treatment groups anti-mCTLA-4 mADb, or anti-mPD-1 mAb, or the_ indicated combir_lation ofAL_PN-ZOZ + either mCTLA-4 mAb or mPD-1 mAp. RNA was isolated A first-in-human clinical study with ALPN-202 is in preparation. Teel Tt tteeet O
CTLA-4 expressed on T cells, decreasing competition for CD28 signaling, lowering CD3/CD28 signaling thresholds, and promoting (mean tumor volume = 108 mm?; 10 mice/group). Mice received 100 ug ALPN-202 or 75 ug Fc control by IP injection; oxaliplatin was dosed by IP and RNA-Seq performed. RPKM = reads per kilobase of transcript, per million mapped reads (mean + SEM). ALPN-202 significantly increased o, e 2 8 es ee
TCR repertoire expansion in the periphery. injections at 5 mg/kg. the expression of each gene over the level for CTLA-4 (p < 0.05 or better) or PD-1 mAb alone (p < 0.01 or better) by 1-way ANOVA. eee e seee e
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