Poster #1003 CMV gB/pp65 eVLPs Formulated with GM-CSF as a Therapeutic Vaccine Against GBM

C Soare, T Ahmed, A-C Fluckiger, B Ontsouka, A Diress, J Bozic, M Yorke, M Kirchmeier, and DE Anderson
Corporate Headquarters: 222 Third Street, Suite 2241Cambridge, MA 02142; Research Operations: 310 Hunt Club Road East, 2nd Floor, Ottawa, Ontario, K1V 1C1

ABSTRACT T
Glioblastoma multiformae (GBM) is an incurable brain tumor with 75% of patients dead two years . . . - i
after diagnosis. A limitation of past immunotherapeutic vaccines against GBM has been the DESIgn Of GBM CMV EVI_P VaCCII‘le Candldate Cryo EM & ImmunogOId Labellng DemonStrates
difficulty in inducing a potent tumor-specific response, due in part to the poor immunogenicity of o o o o /
tumor-associated antigens, the means of formulation/delivery of the vaccine, or a combination of Rationale for vaccine components/mecha nisms of action Locatlon Of CMV Antlgens in Blvalent gB pp65 EVLPS
both. gB envelope protein pp65
‘NeoAntigen’ ‘NeoAntigen’
Human cytomegalovirus (CMV) is a ubiquitous, generally asymptomatic virus that is present in over EOATHEEn W ;

90% of GBM tumors. Memory CD4* and CD8* T cells are most frequently directed against the gB
and pp65 antigens, respectively. Thus, CMV gB and pp65 represent attractive, highly immunogenic _ Lipid bilayer  gB expression on eVLP surface
“foreign” antigen components of a vaccine against GBM. A recent phase | clinical trial based on Sy i
vaccination against CMV pp65 demonstrated significant improvement in overall survival, and
identified chemokine CCL3 as a correlate of efficacy.

Enveloped virus-like particles (eVLPs) are produced after transfection of HEK 293 cells with plasmid _
encoding murine leukemia virus Gag plasmid fused in-frame with CMV pp65 antigen, which gives Vaccine Component Immune Response Scientific Support

rise to particles. Co-transfected CMV gB plasmid enables particles budding from the cell surface to CMV gB Antibody response against gB *  Prevent gB activation of PDGFR-AKT signaling in tumor

incorporate the gB protein into the lipid bilayer. Surface expression of gB and internal expression of expressed on surface of tumor cells (Cobbs Cet al, 2014 )

pp65 have been confirmed by CryoEM and immunogold labelling. Pilot (10L) scale production and cells *  Antibody-dependent cell cytotoxicity (ADCC)-mediated

purification at a GMP-compliant manufacturer is underway. tumor cell destruction/immune activation

eVLPs restimulate IFN--secreting CD4* and CD8* T cells in PBMCs from healthy subjects (n=8) at CMV ppb65 Polyvalent CD4*T helper cell& ¢ CMV pp65 vaccination in concert with dendritic cell

mean frequencies of 0.27% and 1.28%, respectively. eVLP formulation with GM-CSF augments CD8* CTL responses activation prolongs overall survival of GBM patients

IFN-y and CCL3 secretion in stimulated PBMCs from healthy subjects (n=4) and GBM patients (Mitchell DA et al, 2015)

(n=4) at comparable levels between these groups. This vaccine candidate also induces de novo *  Responses against multiple epitopes and antigens (gB

CD4* and CD8* responses in mice. & pp65) avoid immunoselection/tumor escape e PN,

eVLP formulation ~ Augment tumor-specific IFN-y * Clinical data demonstrate IFN-y and CCL3 as key
with GM-CSF and CCL3 responses biomarkers of efficacious tumor immunity (Galon J et

al, 2006, Mitchell DA et al, 2015)

A pre-IND meeting with FDA is planned for H1 2016.

g, ?ﬁ"”"%.,
&) &)
S -
VLP Pr ion: Multiple Gen n be Expr n the Surf : - . . pe
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Poor Immunogenicity of Traditional Tumor-Associated GBM Patient PBMCs Respond to Bivalent CMV eVLP & Bivalent gB/pp65 eVLPs Formulated with GM-CSF

Antigens (TAAs) has Limited Past Therapeutic Cancer GM-CSF Stimulation Induce Desired Immunity in Mice
Vaccines

IMMUNOGENICITY

Induction of CMV pp65 Th1 Response Induction of CMV gB CTL Response
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VIRAL CMV ANTIGENS ARE OVER-EXPRESSED (>90%) IN ?

MULTIPLE SOLID TUMORS, INCLUDING: Healthy'PBMCs GBM PBMCs
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Glioblastoma (GBM)* Q\/Q 4\9 ,06
Medulloblastoma??3 g 3 e*‘

Meningioma?

Breast cancer*? Bivalent gB/pp65 eVLPs were used to stimulate f.rozen/
thay«ed PBMCs from.4 healthy s.ub]ect.s and.4 primary GBM Mice (n=4/group) were immunized at 0 and 4 weeks, and splenocytes
patients. CCL3 secretion after stimulation with empty eVLPs harvested 10 days later. Splenocytes from the above groups were

has been subtracted from all values. stimulated with recombinant CMV gB or pp65 antigens; responses against
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