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This presentation contains forward-looking statements within the meaning of the provisions of Section 27A of the
Securities Act of 1933, as amended, and Section 21E of the Securities Exchange Act of 1934, as amended. Forward-
looking statements are generally identifiable by the use of words like "may," "will," "should," "could," "expect,"
"anticipate," "estimate," "believe," "intend," or "project" or the negative of these words or other variations on these
words or comparable terminology. The reader is cautioned not to put undue reliance on these forward-looking
statements, as these statements are subject to numerous factors and uncertainties outside of our control that can make
such statements untrue, including, but not limited to, inadequate capital, adverse economic conditions, intense
competition, lack of meaningful research results, entry of new competitors and products, adverse federal, state and
local government regulation, termination of contracts or agreements, technological obsolescence of our products,
technical problems with our research and products, price increases for supplies and components, inability to carry out
research, development and commercialization plans, loss or retirement of key executives and research scientists and
other specific risks. We currently have no commercial products intended to diagnose, treat, prevent, or cure any
disease. The statements contained in this presentation regarding our ongoing research and development and the results
attained by us to-date have not been evaluated by the Food and Drug Administration. There can be no assurance that
further research and development, and/or whether clinical trial results, if any, will validate and support the results of
our preliminary research and studies. Further, there can be no assurance that the necessary regulatory approvals will be
obtained or that we will be able to develop new products on the basis of our technologies. In addition, other factors
that could cause actual results to differ materially are discussed in our SEC periodic filings. Investors and security holders
are urged to read these documents free of charge on the SEC's web site at www.sec.gov. We undertake no obligation to
publicly update or revise our forward-looking statements as a result of new information, future events, or otherwise. NO
OFFER; NO RELIANCE. This presentation does not constitute an offer to sell, or a solicitation of an offer to buy, any
security and may not be relied upon in connection with the purchase or sale of any security. Any such offer would only
be made by means of formal documents, the terms of which would govern in all respects. You should not rely on this
presentation as the basis upon which to make any investment decision.

Forward-Looking Statement Disclaimer
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Company Overview

 VBI is developing two complementary vaccine platform technologies:

 Enveloped Virus-like Particle (“eVLP”) Platform: “Third-generation” VLP vaccines 
mimic enveloped viruses and present target antigen in natural conformation

 Prophylactic CMV Vaccine (Lead Candidate)

 GBM Immunotherapy

 Prophylactic RSV Vaccine

 Lipid Particle Vaccine (“LPV”) Platform: Proprietary formulation technology enables 
development of vaccines with preserved stability and potency

 Broad LPV research collaboration with Sanofi Pasteur executed April 2015

 Headquartered in Cambridge, MA with its main research site in Ottawa, Canada

V B I  VA C C I N E S  I N C .  ( N A S D A Q :  V B I V )  I S  
D E V E L O P I N G  N O V E L  T E C H N O L O G I E S  T H AT  S E E K  T O  
E X PA N D  VA C C I N E  P R O T E C T I O N  I N  S I G N I F I C A N T  
M A R K E T S  O F  U N M E T  M E D I C A L  N E E D
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Research Lead Preclinical Phase I Phase II Phase III

Infectious Disease

CMV (VBI-1501A)

HCV

RSV

Immuno-Oncology

GBM

Undisclosed

Thermostable LPV

Undisclosed

Expected Ph I 
Start H1 2016

Multiple opportunities in infectious disease and oncology.

VBI Vaccines Pipeline
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Improved Antigen Expression

with eVLP Platform
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Target Virus VLP Mimic

1st Generation Virus-like 
Particles

Capsid Virus (eg HPV): 
Particles ‘self assemble’

Near precise replica

2nd Generation Virus-like
Particles

RSV in development: target antigen forms 
orderly nanostructure

3rd Generation Virus-like 
Particles (“eVLPs”)

Envelope Virus (eg RSV, CMV): Target 
antigens are not sufficient to form 

virus structure

eVLPs: Includes key structural features of 
the target virus

C O N S I D E R A B L E  E VO LU T I O N  I N  V L P S  S I N C E  E A R LY  1 9 9 0 s

3
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1 1

Lipid 
Membrane

Target Antigen

Internal 
Structure

1) Zhao Q, et al Virol J. 2012 Feb 2; 9:52. 2) www.novavax.com 3) Crough et al. Clin. Microbiol. Rev. January 2009 22(1): 76-98

Virus-like Particle Vaccine Innovation
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eVLP Production: Two Genes and Cell Line Create 
Natural Viral Mimic
Key structural elements of enveloped viruses represented

MLV Gag Creates Structure

Glycoprotein Target Antigen

Lipid Membrane from 
Production Cell Line

 “e” VLP Key Attributes
 Antigen presented in Virus-like Structure (common to all VLPs)

 MLV capsid protein creates viral structure (unique)

 Lipid membrane derived from production cell line (unique)

 Multiple cell lines can be used, HEK offers ‘human’ glycosylation patterns (as virus does)

 Envelope glycoproteins presented in lipid membrane as in nature (unique)

 May allow unique “conformation” benefits
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Multiple CMV gB Epitopes Identified with Distinct Neutralizing Properties

 AD-1 Immuno-dominant Epitope4

 Predominant: 38% of B cell, IgG close bind AD-1

 Weakly neutralizing: only 2% are neutralizing

 AD-2 Linear Epitope5

 Infrequent but highly potent neutralization

 AD-4 Epitope4

 Very rare: only 5.9% of b-cell clones

 Strongly neutralizing

 AD-5 Epitope4

 Very rare: only 5.9% of b-cell clones

 Strongly neutralizing

4) Potzsch S (2011) PLoS Pathlog 7, e1002172
5) Ohlin M (2014) Mol Immunol 60, 95-102

8

Not All Antibodies to Envelope Glycoproteins are Equal



9NASDAQ: VBIV

Transition is a biologic process

 Critical to virus infection (cell fusion)

 Happens in context of membrane 

 … Soluble recombinant proteins typically 
adopt post-fusion structures

AD-1 is buried in 
the pre-fusion 
conformation

AD-1 more 
exposed

Post-fusion structurePre-fusion structure of Herpes-family virus

AD-4 is more 
exposed

9

Distinct Envelope Glycoprotein Conformations 
Expose Different Epitopes - Influences Potency
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A

B

Native gB Antigen

Optimized gB-G 
Antigen

(VSV –G protein 
transmembrane domain 

induces altered 
conformation that drives 

significant cell fusion)

gB-G Antigen in eVLP Promotes Cell Fusion: Suggests Altered, 
Biologically Relevant Conformation versus Recombinant gB

10



11NASDAQ: VBIV

Presentation of gB antigen in an eVLP improves relevant functional CMV 
neutralizing responses relative to recombinant gB protein.1

P R E C L I N I C A L  R E S U LT S

eVLP Presentation Improves Potency of gB Antigen

 gB in eVLP generates higher levels 
of CMV nAbs than recombinant (gB)

 Modification of transmembrane
domain further improves eVLP 
potency

 No adjuvant included

 For more details see: Kirchmeier et 
al, Clinical Vaccine Immunol. 2014, 
21(2):174. 6

Cytogam®

http://1o976r1jw2eculmeoxz46ig6.wpengine.netdna-cdn.com/wp-content/uploads/2014/06/eVLP-Expression-ofCMV-gB.pdf
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VBI RSV Discovery Program
G R A N T  S P O N S O R E D  P R O G R A M  H I G H L I G H T S

 Unmet Medical Need: RSV accounts for 6.7% of deaths among infants under one 
year old, more than any other pathogen except malaria

 Objective 1: Leverage eVLP platform for RSV-F vaccine with improved conformation

 Objective 2: Confirm potency of eVLP RSF-F vaccine candidate(s) in preclinical 
animal models

 VBI awarded $350,000 CAD grant by the National 
Research Council-Industrial Research Assistance 
Program (“NRC-IRAP”)

 NRC-IRAP supports innovative technologies 
developed in Canada
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Post-fusion RSV F mAbPre-fusion (5C4) RSV F mAbControl (-) mAb

16.2% 18.3%3.4%

ACF - 15July2015 

Transfection with RSV-F (1µg:1.5µL) – Observation 48hrs post-transfection 
Surface staining with mAb 5C4 (2µg/mL) in culture medium (no fixation) 
Low frequency of bright undisputable positive cells (<10%) – Pattern compatible with 
surface expression (patches of staining, sometimes in « sisters ») 
None of this type of staining was observed in mock transfected cells (no DNA) 
BACKGROUND with precipitates tends to complicate interpretation 

4 
488nm light 

HEK 293 cells were transfected with an eVLP
RSV F plasmid. Surface staining was 
performed with a pre-fusion RSV F protein 
mAb (5C4) at 2μg/mL. No staining was 
observed in mock transfected cells (no DNA). 

Preliminary evidence of pre-fusion RSV F protein on 
surface of cells secreting RSV F eVLPs
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Sandwich ELISAs using the 131 and 5C4 mAbs detect post- vs. pre-fusion conformations of the RSV F 
protein, respectively. Inactivated RSV or eVLPs expressing RSV-F were purified by sucrose gradient 
purification
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Natural Display of Pre and Post Fusion RSV-F in Enveloped Virus-like Particle (“eVLP”)

Construct Screening by ELISA Indicates that Purified RSV F 
eVLPs Express both Pre and Post Fusion RSV-F Protein
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e V L P D E S I G N  C A N  B E  TA I L O R E D  F O R  D E S I R E D  I M M U N E  R E S P O N S E

Prophylactic CMV Therapeutic GBM Prophylactic RSV

 gB presented in novel 
enveloped VLP

 Presents gB antigen in native 
viral structure

 Exceptional neutralizing 
responses

 Pp65 highly expressed in 
GBM and multiple tumor 
types

 Presented internally, fused 
with MLV gag

 Stimulates T-cell responses

 Presentation of RSV F protein 
in novel enveloped VLP

 Adopts pre and post fusion 
conformations

 Pre-fusion F protein may 
predict efficacy

gB Envelope
pp65 RSV F 

Protein

eVLP Platform: Multiple Infectious Disease and 
Immuno-Oncology Candidates
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CMV Program Update
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 Congenital CMV: Transmission from mother to child during pregnancy 

 Congenital CMV infection causes more long-term problems and childhood deaths than 
Down Syndrome or Fetal Alcohol Syndrome

 In the EU, congenital CMV is the leading cause of neurological disabilities, affecting ~1/200 
newborns6

 Vaccine Development: Landmark Phase II CMV vaccine study achieved projected 50% 
efficacy (Pass7), but plenty of room for improvement: 

 Key Goal 1 - Improved potency vs natural immunity:

 nAb induced by previous vaccines were 10X lower than natural immunity (Cui8)

 Key Goal 2 - Improved breadth of immunity:

 Previous vaccine approaches could neutralize CMV in fibroblasts, but not epithelial 
cells (Cui8)

 Key Goal 3 – Improved durability of immunity:

 Efficacy appeared to wane quickly after 1st year (Lilja9)

6) Ludwig, Hengel, Eurosurveillance, Vol14, Issue 9, Mar 2009; 7)Pass RF (2009) N Eng J Med 360, 1191-1199; 8)Cui X (2008) Vaccine 26, 5760-5766; 9)Lilja AE (2013) Vaccine 30, 6980-6990

17

CMV Vaccine Unmet Medical Need: Durable, 
broadly neutralizing antibody responses



18NASDAQ: VBIV 18NASDAQ: VBIV

Fibroblast cells Epithelial cells

The endpoint neutralization titer of 
individual rabbit sera (n=5/group) collected 
28 days after a 2nd immunization are 
shown against CMV infection of fibroblast 
and epithelial cells. The neutralizing activity 
of CMV+ human sera were also evaluated. 

Key Achievement 1:  

 Vaccine induced 
neutralization matches 
(or exceeds) natural 
immunity 

Key Achievement 2:  

 CMV neutralization 
effective in both 
Fibroblasts AND 
Epithelial Cells

VBI 1501A Induces Neutralizing Antibody Titers in 
Rabbits Equivalent to or Exceeding Natural Infection 
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Neutralizing Antibody Titers in Fibroblast (HFF) Cells
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Neutralizing Antibody Titers in Epithelial (ARPE) Cells
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Key Achievement 3: 

 Durable immunity 
persists 4 months 
between 
immunizations in 
rabbits

 No signs of fall off 
following 3rd

immunization

 In mice (not shown), 
durability persisted 
for 6 mos following 2 
immunizations

Potent Durability of nAb Responses in Rabbits Vaccinated 
with Planned Human Doses of CMV Vaccine Candidate 
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Clarification

(Depth filtration)

Concentrate particles

(Tangential flow filtration)

Inactivate residual host DNA and 
adventicious virus

(Benzonase/bPL Tx & diafiltration)

Wash and Concentrate

(Diafiltration & ultracentrifugation)

Sterilize (filter)

Overview of VBI-1501 Purification Process
Process Optimized to Preserve Particle Integrity and Meet FDA Standards

eVLP density = 
9.60x106 particles/mL

1.15x1010 particles/mL

TFF &
BZ Tx

Diafiltration
& UC

1.44x1012 particles/mL

Total particle count (~5x1012) remains constant through process
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 Consistent, high yield production achieved in HEK (~150 purified doses/L)

 Exceptional purity achieved for GLP tox batch:
 Residual host cell DNA: 0.2 ng/dose

 Total nucleic acid: 26.2 ng/dose

 Residual host cell protein: 12.1 ng/dose 

 Qualitative & quantitative release criteria established

 Applicable to multiple cell lines (HEK, CHO, Sf2)

CMV eVLP Platform Development Summary

Key Achievements

Bulk Drug Substance  Adsorbed on Alum
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Completed CMV Milestones
A C H I E V E D  R I S K  M I T I G AT I O N

 Q1 2015: CMV vaccine candidate manufactured at 50L production-scale

 Q2 2015: Verified stability of CMV vaccine candidate

 Q2 2015: Demonstrated batch to batch consistency

 Q2 2015: Start formal toxicology studies for CMV vaccine candidate

 Q2 2015: Confirmed potency of clinical formulations in 2nd animal model

 Q3 2015: GMP clinical batch started

 Q4 2015: Finalize clinical protocol & Investigators Brochure 

 Q4 2015: Conclude toxicology trial

R E M A I N I N G  M I L E S TO N E S  TO  P H I  S TA R T

 H1 2016: File CTA & Initiate Phase I Clinical Trial
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Summary

 Continued pre-clinical progress toward IND submission
 Acceptable yield and purification achieved with bulk clinical batch
 Strong potency in preclinical animal models

 Unique VLP platform, specialized for enveloped viruses
 Presents antigen in biologically relevant structure and conformation
 Expanding program to additional targets including RSV and GBM
 Open to potential partnerships: i) new programs ii) novel antigens 

 VBI CMV research team in Ottawa, Canada
 Canada’s National Research Council
 INRS - Institute Armand Frappier
 NanoImaging
 Paragon Bioservices Inc.
 Industrial Research Assistance Program

C M V  P R O G R A M

e V L P P L AT F O R M

AC K N OW L E D G E M E N T S
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VBI Vaccines Inc.
222 Third Street, Suite 2241

Cambridge, MA 02142
(617) 830-3031

info@vbivaccines.com


