Clinical biomarker studies with two fusion-enhanced versions of oncolytic HSV (RP1 and RP2) alone and in combination with
nivolumab in cancer patients indicate potent immune activation
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Overview Increases in CD8+ T cell infiltration and PD-L1 expression are frequently Increase in CD8+ T cells and PD-L1 are observed in patients treated
observed In patients treated with RP1 in combination with nivolumab with RP2 monotherapy and RP2 combined with nivolumab
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» In addition to GALV-GP R- and GM-CSF, RP2 further expresses an anti-CTLA-4 antibody-like molecule. %f . g | .
» Murine versions of RP1 and RP2 exhibit potent systemic (i.e. abscopal) effects in rodents, and synergy in g| - I
combination with anti-mouse-PD-1 in mice (Thomas et al JITC 2019). -
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> Here we present ongoing biomarker data from a Phase 1/2 clinical trial of RP1 combined with nivolumab B _ - » Robust increase in CD8+ T cell infiltration and PD-L1 expression was observed in biopsies collected at Day
(NCT03767348) and from a clinical trial with RP2 alone and combined with nivolumab (NCT04336241). g 8 / i_ 43 following both RP2 monotherapy and RP2 in combination with nivolumab.
Expansion & generation of T cell clones following treatment with RP1
e - combined with nivolumab or RP2 monotherapy
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peripheral blood mononuclear cell (PBMC) samples collected from patients enrolled into the NCT03767348 and | » conversion of immune deserted/CD8 and PD-L1 low to an immune inflamed phenotype was frequently observed. o i - -~ New clones at D43
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> In these clinical trials RP1 or RP2 were dosed every two weeks by intratumoral injection (up to 10ml depending | Reversal of T cell exclusion (D) e
on tumor size of between 1x105-1x107 PFU/mL for up to 8 doses, with nivolumab given at standard clinical | > ©DP8* T cells and PD-L1 expression are restricted to tumor margins at baseline. | | RET
. L » |HC of the Day 43 biopsy demonstrates a striking influx of CD8+ T cells, indicative of a reversal of baseline T cell exclusion. [N L
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> Tumor biopsies (injected with RP1/2 - protocol mandated, un-injected with RP1/2 — optional) and PBMCs were | Preliminary analysis demonstrated no correlation between tumor response and baseline PD-L1 expression levels, i.e. injected tumor and overall 44912002 101-4402-2001 201-4402-0001
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collected at screening and at D43 following the first dose of RP1/2, after combination therapy with nivolumab for | (RECIST) tumor regression was observed in tumors with both baseline low (<1%) as well as med-high (>5%) baseline PD-L1 expression. | _ Cheral T cell di | ; f el
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> Immunohistochemistry (IHC) was performed for CD8 (SP57 clone, Ventana) and for PD-L1 (PD-L1 IHC 28-8 Increas ed expression Of gen es aSSOCiated W|th mm une aCtiVation fO”OW| ng > TCR sequencing of PBMCs revealed expansions of T cell clones post RP1 in combination with nivolumab and RP2 monotherapy.

. : - : - » Many of the expanded clones (range 20-80%) are newly detected at Day 43, suggesting that treatment not only expanded existing T
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> Extracted genomic DNA was amplified in a bias-controlled multiplex PCR, followed by high-throughput . T cellinfitration/activation signature D T cell exhaustion signature
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sequencing (Robins, H. S. et al. 2009). I I S R S B S B S AT B > R e R e » Immunohistochemistry for CD8 and PD-L1 from paired tumor biopsies demonstrated robust and increased
» Two quantitative components were used to assess diversity of productive sequences and compare % Ji v AT A i sot e 3 Infiltration of CD8+ T cells and PD-L1 expression, both after combined treatment with RP1 and nivolumab and
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of T cells. & 9 ° & 9 & 9 & 9 RP2 monotherapy increases expression of genes associated with key tumor and immune cell signaling pathways » Gene expression analysis demonstrated a significant increase in the expression levels of genes associated with
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after computationally down sampling to a common number of T cells. - % ~ . ;o Foggefeizd EEEREEE anti-PD1 therapy, particularly CD8, CXCL9, CD27 and TIGIT, as well as consistently increased TIS.
> Lastly, the number of expanded clones relative to screening was calculated according to a binomial P G g prosenalon Oyt o > Increased CD8+ T cell infiltration as well as robust changes in key tumor and immune cell signaling pathway
distribution framework. AN : e e Exasied CD8 genes with RP2 monotherapy were observed, indicating the ability of RP2 monotherapy to convert an
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> Data for all patients for which analysis has been conducted so far are shown, N=11 for RP1+nivolumab, and N=9 (RP2 monotherapy N = 4, clonal expansion in PBMC samples suggest systemic immune activation.
CXCL9 CD8a NKG7 HLA-DQAL1 DDX58 TLR7 G6PD TBC1D10B ] o _ _ “y . - -
CD27 LAG3 HLADRB1 e NRDE2 UBR RP2+nivolumab N = 5). Statistical differences between groups were measured by two-tailed Student’s t test. *P < 0.05, **P < 0.01, ***P < 0.001. » Additional assays and analyses which have yet to be conducted include tumor mutation burden, RNA
> RP1/RP2 combined with nivolumab or RP2 alone increased the TIS score/the expression of genes implicated in T cell infiltration/activation and sequencing and also further studies with a particular focus on uninjected tumors.
CXCR®6 CD274 CMKLR1 IRF7 | TLR9 QAZ1 genes previously reported to be associated with responsiveness to anti-PD1 therapy, particularly CD8, CXCL9, CD27 and TIGIT (A-D). » Overall, the biomarker data generated to date indicates that both RP1 and RP2 are able to increase immune
IDO1 PDCD1LG2 PKR MDAS PO > 10 360 panel analysis following RP2 monotherapy also demonstrated increased expression of genes associated with key tumor and immune cell activation Iin patients with cancer across a range of different tumor types, consistent with the intended
STAT1 CD276 S o i i e SDHA signaling pathways indicative of conversion of the tumor microenvironment (TME) from "cold” to a “hot (E). mechanism of action for RP1 and RP2, and consistent with the clinical efficacy data generated to date.
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