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Certain	statements	in	this	presenta-on	contain	forward-looking	statements	within	the	meaning	of	the	Private	Securi-es	Li-ga-on	
Reform	Act	of	1995	or	forward-looking	informa-on	under	applicable	Canadian	securi-es	legisla-on	(collec-vely,	“forward-looking	
statements”)	that	may	not	be	based	on	historical	fact,	but	instead	relate	to	future	events,	including,	without	limita-on,	statements	
containing	the	words	“believe”,	“may”,	“plan”,	“will”,	“es-mate”,	“con-nue”,	“an-cipate”,	“intend”,	“expect”,	“goals”	and	similar	
expressions.	All	statements	other	than	statements	of	historical	fact	included	in	this	presenta-on	are	forward-looking	statements.		
		
Such	forward-looking	statements	are	based	on	a	number	of	assump-ons,	including,	without	limita-on,	assump-ons	regarding	the	
successful	development	and/or	commercializa-on	of	the	company’s	products,	such	as	the	receipt	of	necessary	regulatory	approvals;	
general	economic	condi-ons;	that	the	company’s	business	is	able	to	operate	as	an-cipated	without	interrup-ons;	compe--ve	
condi-ons;	and	changes	in	applicable	laws,	rules	and	regula-ons.	
		
Although	management	believes	that	the	assump-ons	made	and	expecta-ons	represented	by	such	statements	are	reasonable,	there	
can	be	no	assurance	that	a	forward-looking	statement	contained	herein	will	prove	to	be	accurate.	Actual	results	and	developments	may	
differ	materially	from	those	expressed	or	implied	by	the	forward-looking	statements	contained	herein,	and,	even	if	such	actual	results	
and	developments	are	realized	or	substan-ally	realized,	there	can	be	no	assurance	that	they	will	have	the	expected	consequences	or	
effects.	Factors	which	could	cause	actual	results	to	differ	materially	from	current	expecta-ons	include,	without	limita-on:	the	failure	to	
successfully	develop	or	commercialize	the	company’s	products;	adverse	changes	in	general	economic	condi-ons	or	applicable	laws,	
rules	and	regula-ons;	and	other	factors	detailed	from	-me	to	-me	in	the	company’s	reports	filed	with	the	U.S	Securi-es	and	Exchange	
Commission	and	the	Canadian	Securi-es	Commissions.		
		
Given	these	risks,	uncertain-es	and	factors,	you	are	cau-oned	not	to	place	undue	reliance	on	such	forward-looking	statements	and	
informa-on,	which	are	qualified	in	their	en-rety	by	this	cau-onary	statement	and	are	made	only	as	of	the	date	of	this	presenta-on.	All	
forward-looking	statements	and	informa-on	made	herein	are	based	on	the	company’s	current	expecta-ons,	and	the	company	
undertakes	no	obliga-on	to	revise	or	update	such	forward-looking	statements	and	informa-on	to	reflect	subsequent	events	or	
circumstances,	except	as	required	by	law.	

CauHonary	Statement	Regarding	Forward-Looking	InformaHon	



NASDAQ:	VBIV	|	TSX:	VBV	 3	

Agenda	
1	

2	

3	

4	
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Significance	of	CMV	as	a	Tumor	Target	

VBI-1901	IND-Enabling	Data	
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Convergence	of	Vaccinology	&	Immuno-oncology	–	Cancer	Vaccines	3.0	

X	Cancer	
Testes	
AnHgens	

PepHde	&	
Adjuvant	
Technologies	

Autologous	
DC	Vaccines	

Checkpoint	
Blockade	

NeoAnHgens	

?
CAR-Ts	

Live	
Viral	
Vaccines	

‘ReducHonist’	
PepHde	Subunit	
vaccines	

RecProtein	+/-	
Adjuvants	

VLPs	

? ?

mRNA	&	
DNA	

Themes	of	Convergence:	
	
•  AnGgen	selecGon		

•  Immunogenicity	
•  Self	vs	Foreign	

•  AnGgen	delivery		
•  Recogni-on	of	

Threat	

•  Safety	
•  Risk-benefit	
	

•  Personalized	vs.	
universal	

Viral	Vector	

?	

X	
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eVLP	PlaWorm:	enveloped	virus-like	parHcles	that	leverage	innate	
immune	signaling	to	sHmulate	anH-tumor	immunity	

eVLP	Overview	

Customizable	 constructs	 that	 mimic	
enveloped	viruses	as	they	occur	in	nature:	
•  K e y	 s t r u c t u r a l 	 c o m p o n e n t s	
represented	

•  AnGgens	in	natural	conformaGon	
•  No	replicaGon	machinery	
•  Naturally	processed	by	dendriGc	cells	

ü NaGvely	 sGmulate	 adapGve	 and	 innate	
immunity		

ü Promote	 uptake	 by	 anGgen-presenGng	
cells	

ü Internal	anGgen	capacity	for	CD8	targets	
ü Surface	 anGgen	 capacity	 for	 CD4	 and	 B	
cell	(anGbody)	responses	

ü Scalable	 and	 easy	 to	 manufacture	 @	
GMP	

ü Safe	in	clinic	
Lipid	Bilayer	

MLV	Gag	creates	
Virus-Like	Structure	

CD8	T-Cell	AnHgen	

Target	Surface	AnHgen	

Poten-al	for	addi-onal	surface	
immunotherapy	targets	

eVLP	Features	

eVLP	Op5mized	for	
Surface	An5gen	

eVLP	Op5mized	for	
Internal	An5gen	
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Target	 RaHonale	

VBI-1901:	TherapeuHc	CMV	
for	Solid	Tumors	

SchemaHc	
	
	
	

AnHbody	Targets	 gB	

T-cell	Targets	 gB	(CD4+),	pp65	(CD8+)	

Target	IndicaHon		
Treatment	of	CMV+	

glioblastoma,	breast	cancer,	
other	CMV+	solid	tumors	

RaHonale	
Targets	both	humoral	&	cellular	
immunity	to	promote	broad	
immunity	&	tumor	clearance	

VBI-1901:	RaHonally	designed	therapeuHc	CMV	vaccine	for	solid	
tumors	

CMV-gB	

•  Viral	fusion	protein	for	APC	
uptake	

•  Major	an-body	&	CD4	T-cell	
epitopes	

•  S-mulates	innate	immunity	

CMV-pp65	
•  Primary	CD8	T-cell	target	
•  Full	length	overcomes	HLA	
restric-on	

‘Foreign’	Tumor	Associated	Viral	An-gens	
(TAVA)	are	naturally	immunogenic	

Virus-like	Structure	
S-mulates	Innate	
Immunity	&	Promotes	
Uptake	by	An-gen	
Presen-ng	Cells	(APCs)	



NASDAQ:	VBIV	|	TSX:	VBV	 7	

Significance	of	CMV	as	a	Tumor	
Target	
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Note:	Image	derived	from	Nature	Review	Ar-cle	on	“NeoAn-gens”:	Schumacher	&	Schrieber,	Science,	April	2015			

Foreign	viral	anHgens,	like	CMV,	enable	immune	targeHng	in	“cold”	
tumors	where	checkpoints	inhibitors	have	been	less	successful	

Frequent	Neoan5gen	Forma5on	
Typically	“HoFer”	Tumors	

Occasional	Neoan5gen	Forma5on	
Typically	“Colder”	Tumors	

Checkpoint	success	dependent	on	
muta-on	frequency,	neoan-gens	

Opportunity	to	target	foreign	viral	
tumor	an5gens	in	CMV+	tumor	types		

•  Foreign	viral	tumor	anGgens	are	highly	immunogenic	and	inherently	‘hot’	
•  VBI-1901	can	drive	potent	responses	against	CMV+	tumors	where	neo-anGgens	and	‘self’	

tumor-associated	anGgens	have	weaker	immunogenicity	
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GBM	

Broad	evidence	supports	CMV	as	a	cancer	immunotherapeuHc	
target	

Body	of	Evidence	Suggests	a	CMV	Vaccine	That	Can	S5mulate	DCs	&	
Res5mulate	CMV-Specific	T-cells	Has	Poten5al	for	Clinical	Efficacy	

•  Prins	RM	(2008)	–	Autologous,	GBM	tumor	lysate	DC	vaccine	
o  Single	imzn.	increased	CMV	pp65-specific	CD8+	T	cells	from	0.2%	to	4.4%	

•  Crough	T	(2012)	–	Single	paGent	receiving	4	infusions	of	autologous	
CMV-specific	T-cells	
o  MRI	revealed	improvement	with	stable	disease	reported	for	17	months	

•  Schuessler	A	(2014)	–	10	paGents	receiving	3-4	infusions	of	
autologous	CMV-specific	T-cells	
o  10	recurrent	GBM	pts,	3-4	infusions	of	autologous	CMV-specific	T	cells		
o  Achieved	median	OS	of	403	days	and	only	minor	adverse	events	

•  Mitchell	DA	(2015)	–	CMV-specific	DC	vaccine	with	tetanus	pre-
condiGoning	
o  OS	(>36.6	months)	vs.	control	cohort	with	median	OS	of	18.5	months	
o  Survival	was	correlated	with	increased	levels	of	CCL3	

•  BaGch	K	(2017)	–	CMV-specific	DC	vaccine	with	GM-CSF	&	
Temozolomide	
o  OS	increased	(>41.1	months)	vs	historic	control	
o  Survival	correlated	to	CMV-pp65-specific	INF-gamma	T-cells	

Other	CMV+	Tumors	
Broad	Support	for	High	CMV	Expression,	Poten5al	for	

VBI-1901	Clinical	Efficacy	

•  Wolmer-Solberg	N	(2013)	Int	
J	Cancer,	133,	2351-61	Neuroblastoma	

Medulloblastoma	

Breast	

Colorectal	

•  Baryawno	N(2011)	J	Clin	Invest	
121,	4043-4055;		
•  Libard	S(2014)	PLoS	ONE	9,	
e108861	

•  Taher	C(2013)	J	Clin	Virol	54,	
240;		
•  Harkins	LE	(2010)	Herpesviridae	
1,	8	

•  Wolmer-Solberg,	InternaGonal	
CMV	Conference	–	April	2017	
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Duke-led	study	demonstrates	that	CMV	dendriHc	cell	vaccines	
can	increase	pp65	immunity	(BaHch	et	al,	2017)	

•  >3	Gmes	longer	progression-free	survival	
•  >2	Gmes	longer	overall	survival	
•  pp65	cellular	response	increased	

•  11	paGents	received	at	least	3	doses	of	pp65-
dentriGc	cells	aier	dose-intensified	temozolomide		

Trial	Design	 Clinical	Results	

Relevance	for	VBI-1901:		
ü  Builds	on	body	of	evidence	demonstraGng	CMV-immunity	impacts	survival	
ü  pp65	DC	vaccine	analogous	to	eVLP	(which	are	readily	taken	up	by	DCs	in	vivo)	
ü  VBI-1901	offers	potenGal	to	build	on	outcome	with	“Off-the-shelf”	vaccine	

Pre-vaccine 						Post	3rd	Dose	

pp65	Loaded	DendriHc	Cells	+	GM-CSF	
(Three	Doses)	



NASDAQ:	VBIV	|	TSX:	VBV	 11	

VBI-1901	IND-Enabling	Data	
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VBI-1901:	Elicits	Balanced	Cellular	&	Humoral	Immunity	
Tumor	Clearance	by	CTLs	is	Known	to	be	Enhanced	by	CD4	&	AnHbody	Responses	

Naïve	mice	(n=	4	or	8/group)	were	immunized	subcutaneously	at	0	and	4	weeks,	and	splenocytes	harvested	10	days	
later.		Splenocytes	from	the	above	groups	were	sGmulated	with	recombinant	CMV	gB	or	pp65	anGgens;	responses	
against	empty	eVLPs	were	subtracted	from	all	responses.	The	endpoint	Gter	(EPT)	is	based	on	the	highest	diluGon	of	
sera	reacGve	with	recombinant	gB	protein	in	ELISA	with	an	O.D.	of	0.1	or	greater.	
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•  Immature	DCs	generated	by	culture	of	MUTZ-3	myeloid	cell	line	for	6	days	in	GM-CSF	
•  DCs	exposed	to	eVLPs	or	control	recombinant	protein	(human	serum	albumin)	for	48	hours	
•  InducGon	of	proinflammatory	IL-8	cytokine	and	CCL3	chemokine	determined	by	CBA	assay	with	comparable	results	in	repeat	

independent	assays	(n=3)	

VBI-1901:	PotenHal	“Off-the-Shelf”	DendriHc	Cell	Vaccine	

VBI-1901	Recruits	(CCL3)	and	AcHvates	(IL-8)	DendriHc	Cells	
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VBI-1901:	SHmulates	Innate	Immunity	
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eVLP	parHcles	sHmulate	IL-8	(independent	of	anHgen)	
Inclusion	of	gB/pp65	anHgens	sHmulates	addiHonal	pro-inflammatory	cytokines	

Note:	Human	monocytes	
were	purified	by	negaGve	
selecGon	to	>90%	purity	
and	sGmulated	with	
increasing	concentraGons	
of	eVLPs.		Cytokines	were	
measured	by	CBA.	
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gB	Monoclonal	Can	Neutralize	SHmulaHon	of	Innate	Cytokine	Profile	

71%ê	

82%ê	
83%ê	

46%ê	

VBI-1901:	SHmulates	Innate	Immunity	
AnHgen	specific	upregulaHon	of	pro-inflammatory	cytokines	is	driven	by	CMV-gB	
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VBI-1901:		Re-sHmulates	CMV-specific	Immunity	in	
Human	Ex	Vivo	Samples	

ResHmulaHon	of	CD4+	&	CD8+	T-cells	in	Ex	
Vivo	Human	Samples	
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SHmulaHon	of	CCL3	in	CMV+	Tumors	–	
Correlated	to	>O.S.	by	Mitchell	et	al	(2015)	

•  VBI-1901	sGmulates	key	biomarkers	of	effecGve	CMV-specific	anG-tumor	immunity	
•  Delivery	of	CMV	pp65	&	gB	in	eVLP	enhances	potency	relaGve	to	recombinant	protein	
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VBI-1901:	Boosts	CMV	pp65-specific	IFN-γ	T	cell	Responses	in	Macaques	

VBI:		CMV+	Rhesus	macaque-matched	CMV	pp65	ELISPOTS	
before	and	aier	2	vaccinaGons	with	VBI-1901	+	GM-CSF.	
ELISPOT	tested	for	IFN-γ	using	overlapping	pp65	pepGde	pools.			

BaHch	et	al	(2017)	Observed	CD8	T-cell	Immunity	aqer	3-doses	&	Improved	Overall	Survival		
VBI-1901	ResHmulates	CD8	Immunity	in	CMV+	Monkeys	–	Basis	for	Clinical	EvaluaHon	

VBI-1901+GM-CSF
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Pre-vaccine 	 	Post	2nd	Dose	

VBI-1901	+	GM-CSF	(Two	Doses)	
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ClarificaGon	
(Depth	filtraGon)	

Concentrate	parGcles	
(TangenGal	flow	filtraGon)	

InacGvate	residual	host	DNA	and	
advenGcious	virus	

(Benzonase/βPL	Tx	&	diafiltraGon)	

Wash	and	Concentrate	
(DiafiltraGon	&	ultracentrifugaGon)	

Sterilize	(filter)	

VBI-1901:	Overview	of	CMC	Process	
Process	opHmized	to	preserve	parHcle	integrity	&	meet	FDA	standards	

Assay	DescripHon	 Test	Result	

Residual	host	cell	DNA	
(quanGtaGve	PCR)	

1.4	ng/µg	pp65	

Residual	host	cell	protein	
(ELISA)	

4	ng/µg	pp65	

ParGcle	count	(nsEM)	 5.3x1010/ml	
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VBI-1901:	IND	Enabling	Tox	&	Safety	

Prescan 5min 0.5hr 1hr 2hr 

3hr 4hr 8hr 24hr 48hr 

72hr 96hr 120hr 144hr 168hr 

192hr 216hr 240hr 336hr 

In Vivo Imaging                                         
ID injection of AF700-eVLP Dorsal 

Peak fluorescence from whole body imaging appears to be at 1hr. 
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Ex Vivo Imaging at 336hr                                         
ID injection of AF700-eVLP Organs 

Only site of injection had a measurable signal at 336hr. 
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Ex Vivo Imaging at 336hr                                         
ID injection of AF700-eVLP Organs 

Only site of injection had a measurable signal at 336hr. 

•  Standard	Toxicology	
ü  No	adverse	events	seen	with	VBI-1901	
ü  eVLPs	already	safely	evaluated	in	Ph	I		

•  BiodistribuGon	Study		

ü  Vaccine	observed	at	injecGon	site	for		
up	to	14	days	(depot	effect)	

ü  No	accumulaGon	in	major	organs	

•  Off-target	Toxicology	

ü  Available	literature	saGsfied	FDA	that	
off-target	CMV	toxicity	was	unlikely	
(given	predominance	of	CMV	in	tumor	
vs	healthy	Gssue	and	history	of	clinical	
safety)	
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VBI’s	prophylacHc	CMV	vaccine	(similar	design	to	1901)	achieved	
dose-dependent	immune	responses	against	CMV	(interim	Ph1	data)		

A[er	only	two	vaccina5ons	@	2.0ug,	100%	of	subjects	seroconvert	-	Excep5onally	
immunogenic	vaccine	plaborm	

•  Seroconversion*	in	100%	of	
subjects	

•  eVLPs	highly	immunogenic	
plaxorm:	2.0ug	dose	is	10	-	50X	
lower	than	recently	approved	&	
late-stage	VLP	products	

•  Adjuvant	(alum)	enhances	
immunogenicity	

*Seroconversion	defined	as	4x-fold	above	baseline	-ter	(industry	conven-on)	
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Opportunity	&	Clinical	
Development	Plan	
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IniHal	Clinical	Development	of	VBI-1901	Will	Focus	on	GBM	–	A	
Profound	Unmet	Medical	Need	

ü  GBM	is	the	most	aggressive	form	of	brain	cancer	

ü  No	standard	of	care	opGons	aier	iniGal	surgery/radiaGon/chemotherapy	

ü  Invasive	primary	tumor	margins	and	secondary	tumors	are	interspersed	among	

healthy	glial	Gssue	and	cannot	be	safely	operated	on	

ü  EsGmated	incidence	varies	by	country	

ü  US:	3.2/100,0001	

ü  France:	4.96/100,0002	

ü  UK:	3.43/100,0003	

ü  42.4%	survive	6	months	

ü  ~90%	of	paGents	will	experience	recurrent	GBM4	

1.  Ostrum	et	al,	CBTRUS	StaGsGcal	Report:	Primary	Brain	and	Other	Central	Nervous	System	Tumors	Diagnosed	in	the	United	States	in	2009–2013	–	Available	at:		
h{ps://doi.org/10.1093/neuonc/now207		

2.  Baldi	(2010):	h{p://www.ncbi.nlm.nih.gov/pubmed/20869733	
3.  www.ncin.org.uk/view?rid=2662	
4.  GBI	Research:		Glioblastoma	MulGforme	TherapeuGcs	in	Major	Developed	Markets	to	2020	
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Company/Inst.	 Approach	 Key	Finding	 Take-Away	

NovarGs	–	CTL019	 EGFRvIII	specific	CAR-T	
	

EGFRvIII	CAR-T	can	traffic	to	
brain	and	exert	anG-tumor	
effect,	tumor	selected	to	
escape	

TargeGng	mulGple	
epitopes	&	proteins	may	
be	required	

BMS	–	Checkmate	143	
Merck	–	Keynote	028	

	
PD1,	PDL1	
	

Opdivo-alone	not	sufficient.			
Keytruda	trial	ongoing	

Few	neo-anGgens	typical	
of	GBM	may	limit	efficacy	

Duke	– BaGch	(et	al)	
	
pp65	loaded	autologous	DCs	
	

Improved	overall	survival	to	
41	months	with	high-dose	
TMZ	

MulG-epitope	approach	
can	lead	to	improved	
survival	

VBI	Vaccines	

	
Off-the-shelf	gB	&	pp65	eVLP	
that	targets	DCs	
	

Clinical	Study	Thesis:		MulGple	full	length	proteins	
covering	the	major	CD8,	CD4	and	ADCC	epitopes,	
presented	by	virus	like	parGcle	will	sGmulate	broad	
immunity	with	an	off-the-shelf	approach	

VBI-1901	Comparison	to	Recent	Clinical	IO	Advances	in	GBM	

Breadth	of	ReacHvity	may	be	an	Important		Parameter	for	Efficacy	
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VBI-1901:	PotenHal	‘Off-the-Shelf’	Vaccine	for	CMV+	Solid	Tumors	

Off-The-Shelf	Design	

Broad	PotenHal	in	
CMV+	Tumors	

Strong	Preclinical	
Data	Package	

Clinical	RaHonale	

Milestones	

•  Leverages	inherent	immunogenicity	of	CMV	to	target	CMV-posiGve	
tumors	

•  Easily	manufactured	and	scalable	

•  CMV	is	expressed	in	over	90%	of	Glioblastoma	(GBM),	Breast,	Colorectal	
&	other	solid	tumors		

•  High	unmet	need	in	~18,000	recurrent	GBM	paGents	

•  ResGmulaGon	of	CD4	and	CD8	T-cell	responses	in	CMV+	human	subjects	
ex	vivo	&	in	CMV+	Rhesus	Macaques	

•  Demonstrated	safety	and	tolerability,	ready	for	the	clinic	

•  ExisGng	CMV-targeGng	dendriGc	cell	vaccines	have	achieved	a	>	2X	
increase	in	overall	survival	in	glioblastoma		

•  VBI’s	prophylacGc	CMV	vaccine	(also	using	eVLPs	)	was	well-tolerated	
and	immunogenic	aier	just	two	of	three	scheduled	doses	(interim	Ph1	
data)	

•  VBI	Vaccines	has	an	accepted	IND	for	VBI-1901	
•  Clinical	studies	in	recurrent	GBM	are	expected	to	begin	H2	2017	
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VBI	Vaccines,	Inc.	
222	Third	Street,	Suite	2241	

Cambridge,	MA	02142	
(617)	830-3031	

	

info@vbivaccines.com	


