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Anti-tumor potency of cancer vaccine ONCOS-102 in the treatment of malignant 
mesothelioma in pre-clinical and clinical studies 

Lukasz	Kuryk	
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Outline 

1. ONCOS-102: rationale for virus construct and mechanism of action 

2. Mesothelioma  

3. Anti-tumour potency of ONCOS-102 in pre-clinical studies on mesothelioma 

4. Clinical study with ONCOS-102 in mesothelioma  

5. Summary and take home points 
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ONCOS cancer immunotherapy platform is based on a 
purposefully engineered human adenovirus (Ad5) 

∆24	bp	

Fiber	knob	

ITR	ITR	

E1A	

∆6.7K/gp19K	

E3	

transgene	

∆Ad5	knob	

Ad3	knob	

•  Improved	infecJvity	of	cancer	cells	

	

•  Transgene	expression	coupled	to	virus	replicaJon	->	expression	only	in	
tumor	cells	
-	GM-CSF	transgene	in	ONCOS-102	

•  SelecJve	replicaJon	in	cancer	cells	inducing	
immunogenic	cancer	cell	death	
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tumor	

T	cell		
acJvaJon	

+	co-sJmulaJon	

ONCOS-102	by	
	

T	cell		
acJvaJon	

Local	ONCOS-102	treatment	
induces	a	unique,	systemic	anJ-
tumor	immune	response	in	
every	paJent	=	in	situ	
vaccinaJon	

metastasis	

tumor	

T	cell	aZack	

Innate	Immune	System	 AdapJve	Immune	System	 AnJ-tumor	Immune	Response	
Recogni>on	of	threat	 T	cell	ac>va>on	 Immune	aEack	

ONCOS-102 MoA 
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•  Main	anJ-tumor	acJvity	comes	
from	direct	oncoly>c	cell	killing	

•  Requires	a	systemic	spread	of	
ac>ve	virus	from	tumor	to	tumor	

•  Virus	are	modified	for	immune	
system	evasion	and	enhanced	
oncolysis	

•  LiZle	effect	on	tumor	
immunotolerance	

T T 
T 

T 
T 
T 

T 
T 
T T 

T T 
T T 

T T 

T T 

Traditional oncolytic viruses Local immunotherapeutics 

•  Primary	an>-tumor	ac>vity	is	a	
systemic,	tumor	specific	CD8+	T	cell	
aEack	

•  Local	administraJon	uJlizes	natural	
immunogenicity	of	virus	

•  ImmunosJmulaJon	is	enhanced	by	a	
transgene	

•  Breaks	tumor	immunotolerance	
	
•  Immunological	memory	provides	long	

term	protecJon	

•  PotenJally	sensiJzes	tumors	to	other	
therapies	

Local administration of oncolytic virus may be preferable  
for optimal immune activation 
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Mesothelioma 

q  Malignant	 mesothelioma	 is	 a	 rare	
but	 fatal	 form	 of	 cancer	 which	 is	
difficult	to	diagnose	

q  50.000	people	worldwide	die	 from	
the	disease	each	year	

q  Latency	 period	 longer	 than	 30	
years	

q  median	 surv i va l	 Jme	 aber	
diagnosis	is	9–12	months	

www.asbestos.com	
www.who.int/cancer/en	
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An>-tumour	potency	of	ONCOS-102	in	pre-clinical	studies	on	mesothelioma	

Kuryk	et	al.	2016,	IJC	

In vitro studies – cell viability, apoptosis/necrosis 
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An>-tumour	potency	of	ONCOS-102	in	pre-clinical	studies	on	mesothelioma	
 

Kuryk	et	al.	2016,	IJC	

In vitro studies – ICD 
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Human Mesothelioma xenograft model in nude mice 

Kuryk	et.	al	2016,	IJC	

An>-tumour	potency	of	ONCOS-102	in	pre-clinical	studies	on	mesothelioma	
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Human Mesothelioma xenograft model in nude mice – synergistic effect  

Combined	 treatment	 of	 mesothelioma	 with	 ONCOS-102	 and	 Pemetrexed-CispalJn/Pemetrexed-CarboplaJm	 in	 BALB/c	 nude	 mice.	
Assessment	of	therapeuJc	synergy	with	FTV	calculaJon	method.	FTV	(mean	tumor	volume	experimental)/(mean	tumor	volume	control).	
*(Mean	FTV	of	Chemotherapy)	x	(mean	FTV	of	Virus).	**(expected	FTV	by	the	observed	FTV).	A	raJo	of	>1	indicates	a	synergisJc	effect,	
and	a	raJo	of	<1	indicates	a	less	than	addiJve	effect.		 Kuryk	et	al.	2016,	IJC	

An>-tumour	potency	of	ONCOS-102	in	pre-clinical	studies	on	mesothelioma	
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*	 *	 *	

Phase I study (ONCOS-C1) - schedule 
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Cyclophosphamide		
(50mg/day)	starts	

i.t.	+/-	intraperitoneal	administraJon	over	6	months	
Monitoring	of	disease	progression	by	CT/PET	scans	in	10	
paJents	

3	cohorts	with	3	dose	levels	(n=3+3+6):	
-3	x	1010	VP	
-1	x	1011	VP	
-3	x	1011	VP	

Clinical	study	with	ONCOS-102		



www.targovax.com 

Header	

Footer	

Content	

Header	

Footer	

Content	

CONFIDENTIAL 

13 
13 

13 

SD	=Stable	disease,	PD	=Progressive	disease,	MMR	=	Minor	metabolic	response,			
SMD	=Stable	metabolic	disease,		PMD	=Progressive	metabolic	disease.		

	40%	of	evaluable	pa>ents	showed	stabiliza>on	of	disease	aUer	3	months		

Dose		
cohort	

Pa>ent	
	

3	months	
RECIST	/	PET	
(11/12	pa>ents	alive)	

OS	
(months)	

3	x	1010	VP	

FI1-01-Ovarian	 SD	 PMD	 9.3	
FI1-02-Colon	 SD	 MMR	 12.7	

FI1-04-Colon	 PD	 PMD	 4.1	

1	x	1011	VP	
	

FI1-06-Liver	 PD	 PMD	 3.6	
FI1-08-Lung	 PD	 PMD	 5.2	
FI1-09-Mesothelioma	 PD	 SMD	 8.5	

3	x	1011	VP	

FI1-13-Rectum	 PD	 PMD	 	9.7		
FI1-14–Mesothelioma	 SD	 PMD	 18.1	

FI1-17	–	STS	 PD	 PMD	 11.1	

FI1-19	–Ovarian	 SD	 SMD	 >37	(alive)	

Clinical	study	with	ONCOS-102	
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ONCOS-102 is a tumor targeted immune activator making tumors susceptible to 
immune therapy 

IL-10	

TGF-β	

IDO	

VEGF	

Tumor-derived	factors	prevent	immune	
system	recognizing	cancer	cells:		
no	immune	cells	at	tumor	site	

tumor	

Challenge	1:	No	immune	cells	at	
tumor	site	

Intratumoral	
ONCOS-102	

ONCOS-102 teaches immune system to recognize 
tumors and attracts CD8+ T cells into tumors	

Baseline	 Aber	ONCOS-102	

FI1-17	

FI1-01	

FI1-14	

FI1-19	

Clinical	study	with	ONCOS-102	

Ranki	et	al	2014,	Oncoimmunol.	
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ONCOS-102	is	a	tumor	targeted	immune	ac>vator	making	tumors	suscep>ble	to	immune	
therapy	

Challenge	2:	No	tumor-specific	
immunity	

Dendri>c	
cell	

GM-CSF	

-tumor	anJgen	uptake	
-maturaJon	by	GM-CSF	

Ac>va>on	of	
dendri>c	cells	 An>gen	presenta>on	to	CD8+	

T	cells	at	lymph	node	

Immunogenic		
cancer	cell	death	

	CD8+	T	cell	mediated	
tumor	cell	death	

ONCOS-102 induces tumor specific CD8+ T cells  
and attracts them into the tumors	

-release	of	tumor	
anJgens	
-danger	signal	

Intratumoral	
ONCOS-102	

ONCOS-102 induces tumor specific CD8+ T cells	

Induction of tumor specific CD8+ T cells demonstrated in two patients in Phase I study	

Clinical	study	with	ONCOS-102	
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ONCOS-102 is a tumor targeted immune primer making tumors susceptible to 
immune therapy 

MDSC	

Treg	
LAG-3	

PD-1	

CTLA-4	
TIM-3	
BTLA	

CD8+	
T	cell	

PD-L1	

Tumor-derived	factors	skew	the	funcJon	of	
immune	cells:	immune	cells	are	unable	to	kill	
tumor	cells	

tumor	

Tumorigenic		
cytokines	

TAM	

Challenge	3:	Immune	cells	are	
unable	to	kill	tumor	cells	

Intratumoral	
ONCOS-102	

ONCOS-102 induces local cytokine environment 
supporting anti-tumor cellular attack  	

ONCOS-102	induces	cytokine	profile	supporJng	anJtumor	cellular	
response	

An>tumor	cytokines	

Cytotoxic	factors	

CD8+	
T	cell	

M1	 M1	

Clinical	study	with	ONCOS-102	
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Intratumoral administration of ONCOS-102 induces a systemic CD8+ immune 
response against tumor antigens in Ph I 

MAGE-A3	specific	CD8+	cells	were	induced	by	
ONCOS-102	(IFN-gamma	ELISPOT)	

->47%	reduc:on	in	total	tumor	ac:vity	(PET)	

A@er	

•  Induc>on	of	tumor-specific	CD8+	T-cells	

•  Correlated	with	clinical	benefit	

	Mesoth.	Pt.	
(FI1-14)	

Before		

A@er	

CD8+	T	cells	increase	in	tumors	
aFer	ONCOS-102	treatment	

Before	

•  Infiltra>on	of	CD8+	T-cells	into	tumors	in	
11	out	of	12	pts	

•  Cytotoxic	molecules	expressed	by	T-cells	
(perforin,	granzyme	B)	

•  Correla>on	between	post-treatment	
increase	in	CD8+	T	cells	and	OS	(p=0.008,	
R=0.74)	

•  CD8+	T-cell	infiltra>on	also	in	non-
injected	distant	metastasis	

Mesoth.	Pt.	
(FI1-14)	

(Pesonen	EORTC	2014)	

•  Induc>on	of	proinflammatory	
cytokines	+	fever	(all	pts)	

•  Infiltra>on	of	innate	immune	cells	into	
tumors	in	11	out	of	12	pts	

•  Correla>on	between	post-treatment	
increase	in	innate	immune	cells	and	
OS:	

Overall	survival	

ScaZerplot	of	Ranks		
(Spearman	Rank	CorrelaJon)	
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p=0.0004,	R=0.86	

(Pesonen	et	al	EORTC	
2014)	

Innate	Immune	System	 Adap>ve	Immune	System	 An>-tumor	Immune	Response	

RecogniJon	of	threat	 Tumor	site	acJvaJon	 Immune	aZack	

Clinical	study	with	ONCOS-102	

Ranki	et	al	2014,	Oncoimmunol.	
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Summary and Take Home Points 

Intratumoral administration of ONCOS-102 to patients with advance 
solid tumors was safe and has shown clinical benefit 

  ONCOS-102 triggers anti-tumor immune responses and development of 
tumor specific T cells 

  ONCOS-102 is a tumor targeted immune activator making tumors 
susceptible to immune therapy 

  There is a rationale for evaluation of ONCOS-102 in combination with 
other immunotherapies (e.g. CPIs) 
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On-going clinical study on mesothelioma 
(NCT02879669) 
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A Randomised Phase II Open-label Study With a Phase Ib Safety 
lead-in Cohort of ONCOS-102, an Immune-priming GM-CSF Coding 
Oncolytic Adenovirus, and Pemetrexed/Cisplatin in Patients With 
Unresectable Malignant Pleural Mesothelioma 

Purpose	of	study:	 	 		
-  To	assess	safety	and	efficacy	of	ONCOS-102	in	combinaJon	with	chemotherapy	
						(both	1st		and	2nd	line	treatment)	
-  To	confirm	correlaJon	of	immune	and	clinical	endpoints	

Primary	endpoints: 		
-  Safety	of	ONCOS-102	in	combinaJon	with	chemotherapy	
	
Secondary	endpoints: 		
-	Assess	tumour	specific	immunological	acJvaJon	in	blood.	Assess	immunological	 			acJvaJon	
in	tumour	mass.	ORR,	PFS	and	OS	


