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mONCR-177 oncolytic virotherapy stimulates 
anti-tumor immune responses

Melissa W. Hayes, Agnieszka Denslow, Jacqueline Gursha, Daniel Wambua, Lingxin Kong, Jacob Spinale, Peter Grzesik, Jennifer S. Lee, Terry Farkaly, 
Edward M. Kennedy, Lorena Lerner, Christophe Quéva, Brian B. Haines and Sonia Feau. Oncorus, Cambridge, MA, USA

Oncorusis developingONCR-177, an oncolyticherpessimplexvirus engineeredfor enhancedoncolysisand antitumor immunity.
ONCR-177 is replication competent in tumor cells,but its replication and neuropathicactivitiesare attenuated in healthy cells
usingmiRNA-dependentdegradationof viral transcriptsand by mutations in UL37 that prevent retrogradetransport in neurons.
Efficacyis enhancedby a gainof function in the fusogenicglycoproteinBto enhanceviral entry andinactivationof US12 to restore
antigen processing. ONCR-177 is armed with five immunostimulatory transgenes: IL-12, CCL4, FLT3LG, a PD-1 humanized
antagonistVHHnanobody,and the CTLA4 blockingmonoclonalantibody ipilimumab. Mechanisticevaluationis performed using
mONCR-177, a mousesurrogatethat expressesfunctionallyequivalentimmunestimulatorygenesandthe basevector,ONCR-159,
whichcontainsthe sameenhancedentry and inactivation,andattenuatedreplicationandneuropathicactivity,but doesnot carry
the immunostimulatorypayloads.

Introduction

Summary

Å mONCR-177inducespotent in situ andabscopal
efficacy, inhibits tumor growth and induces
cures.

Å Treatment with mONCR-177 increased the
number of infiltrating T cells, as shown with
immunohistochemistry and flow cytometry.
Infiltrating cellshada higheractivationstatusin
both injected and non-injected tumor, while
reducingthe levelof PD-1 expression.

Å mONCR-177, comparedto PBScontrol, elicited
a more favorableCD8:Treg ratio.

Å Potent viral antigen cytokine responseswere
observedwith mONCR-177.

Å mONCR-177 treatment resulted in a greater
number of viral antigen and tumor antigen
specificintratumoralTcells.

Å Thequalityof the Tcell responsewasenhanced
in the MC38 models, with an increase in
polyfunctionalT cellsexpressingbothLCb℮and
TNFh .

Å The transcriptional profiles of treatment with
mONCR-177 and combination treatment of
mONCR-177+anti-PD1 resultedin a significantly
improved abundanceof T cells with cytotoxic
capacity. The higher scoreswere observed in
both injected and non-injected tumors and are
indicativeof a systemicanti-tumoral response.

Å mONCR-177 and anti-PD1 combination
treatment enhanced the efficacy of either
treatment alone, improving the T cell and
cytotoxicityscores.

mONCR-177 Inhibits Tumor Growth and Induces Cures

ONCR-177 is Uniquely Designed to Activate Multiple Arms of the Immune System

ONCR-177 is deliveredby intratumoral administrationand is designedto elicit a
potent antitumor immune response. As ONCR-177 replicatesin cancercells, it
leadsto cancercellsoncolysis,tumor antigensreleaseand localproductionof 5
immune stimulatory transgenes. CCL4 and FLT3L promote dendritic cells
recruitment and differentiation whereasIL-12 is a potent stimulator of NKcells,
TH1 and cytolytic T cell responses. Antagonistsof the 2 clinically validated
immunecheckpointsCTLA-4 andPD-1 havebeenaddedto ONCR-177in order to
facilitate T cell primingand releasefrom immunesuppressionwithin the tumor
microenvironment, respectively. Altogether these mechanismsconverge to
promote the generationof polyfunctionaltumor-antigenspecificT cellsthat can
eradicatethe injectedtumor andpatrol of the organismto an abscopalresponse
in non-injecteddistant tumors.

C57/Bl6 female mice were inoculated subcutaneously on the upper right flank and the upper left flank. Mice were divided into 
3 cohorts of 5 mice per cohort. Treatment was initiated when the right flank tumor reached approximately 100 mm3. Mice 
received PBS or 6x106 PFU of mONCR-177, injected into a single flank tumor on day 9 and 12. Necropsy was performed on day 
14, collecting the injected and non-injected tumors, and spleen from each mouse.

Immunogenicity Study Plan: Bilateral MC38 tumor model, single flank intratumoral injection
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mONCR-177 Promotes Accumulation of SLEC CD8+ T cells in Injected and Non-Injected Tumors

Injected Non-Injected Injected Non-Injected

CD8+ (KLRG1+CD127-) were increasedin the injected tumor in both tumor modelswhen treated with mONCR-177 as well asCD4+ cells in the MC38
model. Treatmentwith mONCR-177increasedthe numberTcellsin the non-injectedtumor in the MC38 model. Infiltrating CD8+ Tcellsin both injected
andnon-injectedtumorswere predominantlyshort-livedeffectorcells.

mONCR-177 Induces a Polyfunctional Viral and Tumor Antigen Response

mONCR-177 Enhances the a Polyfunctional Viral Antigen Response over ONCR-159

Dissociatedtumorswere stimulatedwith viral antigenHSVgB, or tumor specificantigens,REPS1 or ADPGKfor 5 hoursin the presenceof a golgitransport
inhibitor. Cellswere stainedfor surfacephenotyping,fixed and permeabilized,then stainedfor intracellularcytokines. mONCR-177 induceda significantly
higherexpressionof IFNɹ in the injectedand non-injectedtumor in responseto viral antigen. mONCR-177alsosignificantlyincreasedthe numberof viral
and tumor antigen specific IFNɹ +CD8+ T cells. In response to viral antigen, mONCR-177 treatment increased the number of polyfunctional
IFNɹ +TNFh+CD8+ Tcellsin the injectedtumor. *<0.05; ** <0.01; ***<0.001; ****<0.0001 

Injected Non-Injected Injected Non-Injected Injected Non-Injected

mONCR-177 Efficacy is Enhanced by Systemic PD-1 Blockade

MC38 tumor model, mONCR-177: IT, 3x106 PFU, Q3Dx3; anti-PD-1 or isotype: IP, 200 mg, Q3Dx3.  Gene expression analysis was 
performed with the Mouse PanCancerIO 360 Gene Expression Panel (Nanostring), using Day 6 MC38 tumors after 2 rounds of dosing.

MC38 tumor model, mONCR-177: 
Intratumoral injection once tumors 
reached ~100mm3 with the 
indicated PFU, Q3Dx3 in a single 
flank. Tumor growth was 
monitored for 20 days. Cell 
infiltration was evaluated by 
immunohistochemistry. Infiltrating 
CD3+ cells were quantified.

Thefrequencyof PD-1+ CD8+ T cellswas similar in both tumor models. However,the level of PD-1 expressionwithin the CD8+/PD-1+ population was
lowestwith mONCR-177, indicativeof a lessimmunosuppressedtumor microenvironment. mONCR-177improvedthe CD8:Tregratio. An increaseof DC1
in the spleenwasobservedwith mONCR-159treatment.

mONCR-177 Increases the Frequency 
of PD-1+ TILS

mONCR-177 Improves the 
CD8:Treg ratio

mONCR-177 Increases the Number of 
DC1 in the Spleen

Injected Non-Injected Injected Non-Injected
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C57/Bl6 female mice were inoculated subcutaneously on the upper right flank and the upper left flank. Mice 
were divided into 4 cohorts of 10 mice per cohort. Treatment was initiated when the right flank tumor 
reached approximately 100 mm3. Mice received PBS, 200ug/dose of an isotype control, 200ug/dose anti-PD1, 
3x106 PFU of mONCR-177, or a combination of anti-PD1 and mONCR-177 on days 1, 4, and 7 of the study. 
mONCR-177 was delivered intratumorally into a single flank. Anti-PD1 was delivered intraperitoneally. Mice 
were monitored every 3-4 days.

mONCR-177 PD-1 Combination Treatment Study Plan

mONCR-177 and combination treatment elicited a more 
abundant T cell profile than controls or anti-PD1 alone in 
both injected and non-injected tumors. 

Further, infiltrating cells demonstrated a cytotoxic 
phenotype. mONCR-177 and combination treatment had the 
highest cytotoxic scores in both injected and non-injected 
tumors indicating a greater abundance of these cells.

The lymphoid compartment signature measures the activity 
of lymphoid cells within the tumor. mONCR-177 and 
combination treatment demonstrated significantly higher 
lymphoid compartment score. The improved signature was 
observed for both the injected and non-injected tumors.

The cytotoxicity signature measures the molecular activity of 
NK and CD8+ T cells. mONCR-177 and combination 
treatment demonstrated significantly higher cytotoxicity 
signature score. The improved signature was observed for 
both the injected and non-injected tumors.mONCR-177 (3x107 PFU, Q3Dx3 Inhibits Bilateral MC38 Tumor Growth and is Curative
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*<0.05; ** <0.01; ***<0.001; ****<0.0001 

*<0.05; ** <0.01; ***<0.001; ****<0.0001 

*<0.05; ** <0.01; ***<0.001; ****<0.0001 

*<0.05; ** <0.01; ***<0.001; ****<0.0001 

*<0.05; ** <0.01; ***<0.001; ****<0.0001 *<0.05; ** <0.01; ***<0.001; ****<0.0001 


