Interim Results of the Extension Phase of a Phase l/lla Trial
el of a Therapeutic CMV Vaccine Against Recurrent Glioblastoma (GBM)
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Enroliment Status

Background

« Cytomegalovirus (CMV) antigens are reported in >90% of GBMs As of Nov. 18, 2019
* ‘Foreign’ tumor-associated viral antigens are inherently * Enrollment of 18 subjects across all dose levels in Part A completed in December 2018 — 0 dose-limiting toxicities (DLTs) were observed
immunogenic  Median age of enrolled patients was 57.5, 49.0, and 53.5 years in the Low-, Intermediate-, and High-Dose cohorts, respectively (range 39 — 66 years)

* gB and pp65 antigens are the most frequent CMV targets for CD4+  « Enroliment of 10 subjects in the Part B 10.0 ug + GM-CSF arm is ongoing — to-date four (4) patients have been enrolled
and CD8+ T-cells « Median age of enrolled patients is 61.5 years (range 50 — 63 years)

* CD8+ T cells are critical for killing of tumor cells . Karnofsky Performance Scale (KPS) score is similar across all cohorts in Part A and those enrolled to-date in Part B (80, 70, 85, and 85 in the Low-,
+  CDA4+ effector memory (CCR7-CD45RA-) cells preferentially Intermediate-, and High-Dose cohorts in Part A, and the patients enrolled in Part B, respectively)
migrate to the tumor microenvironment and are critical for ]

Initiation of enroliment of 10 subjects in the 10.0 ug + ASO1; arm is expected around year-end 2019, subject to FDA acceptance of the amended protocol and
iInvestigational site institutional review board approvals

CD8+ T cell persistence and function

« Targeting CMV as a foreign viral antigen has the potential to

harness, re-stimulate, and re-focus pre-existing anti-CMV immunity Impact of Vaccination on Tumor Response & CMV-Specific Immunity— Patient-Specific Responder Data
to clear CMV+ tumors

Part B : Available Data on Enrolled Subjects Part A : Tumor Responders in High-Dose Cohort
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_ * No dose-limiting toxicities (DLTs) or vaccine-related safety signals observed Dr. Andrew Lassman
N=6 .
» First patient enrolled in Part B had evidence of stable disease, with 33% tumor reduction to-date abl7@cumc.columbia.edu

Outcome Measures : Part A & B
« Safety
* Immunogenicity . (1) T-cell immunity (gB, pp65), (2) serum anti-gB
antibody titers, (3) other immune biomarkers
» Tumor and clinical responses : Based on MRIs and survival data « Correlations between immunological biomarkers and tumor/clinical responses will be refined as more patients are

» Quality of life - Change from baseline enrolled in Part B of the trial

 Robust CD8+ & CD4+ T cell responses induced in some patients receiving High (10ug) dose in both Parts A & B of trial Dr. David E. Anderson

» Further characterization of baseline biomarkers and immunologic responses are ongoing to assess potential vaccine and danderson@vbivaccines.com
tumor responders
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