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Precision	medicine	guides	treatment	options	based	on	patients’	genomic	information.	The	advent	of	next-generation	sequencing	(NGS)	has	enabled	the	rapid	acquisition	of	accurate	genomic	data.	We	have	developed	and	validated	a	complete	
workflow	(OncoKey	SL	Plus)	comprising	DNA	and	RNA	extraction	from	the	same	formalin-fixed	paraffin-embedded	(FFPE)	samples,	library	preparation,	target	enrichment,	and	high-throughput	sequencing.	Sequencing	data	is	subsequently	analyzed	
with	an	in-house	bioinformatics	pipeline	to	detect	the	presence	of	oncogenic	bacteria	and	viruses,	as	well	as	an	essential	(OncoKey	SL	60	Plus)	or	comprehensive	(OncoKey	SL	525	Plus)	set	of	host’s	DNA	mutations	and	RNA	fusions	associated	with	
oncogenesis.	Our	workflows	can	be	performed	manually	and	have	been	optimised	on	the	automated	liquid	handler	Sentosa®	SX	101	to	prevent	cross-contamination,	with	a	5	day	turnaround	time	from	16	FFPE	samples	to	lab	report	generation.	

Identifying	virus	and	bacteria	as	etiological	agents	of	 specific	cancers	aids	our	understanding	of	 the	 interplay	between	the	microbiome	and	cancer,	diagnosis	and	 treatment.	Robust	automation	coupled	with	UMI-based	hybridisation	capture	
workflow	and	NGS,	we	demonstrated	that	OncoKey	SL60	and	SL525	Plus	assays	can	accurately	 identify	over	60	clinically	 relevant	DNA	and	RNA	variants	 in	FFPE	samples,	as	well	as	 the	microbial	signatures	 in	various	tumor	types.	Hence,	we	
introduced	a	cost-effective	strategy	that	enables	high-throughput	and	rapid	detection	with	accuracy	and	precision	for	comprehensive	microbial	and	genomic	profiling.		

Introduction 

	
-  	Standard	reference	materials	used.	
	

	
	

	
	
	
	
	

-  16	Horizon	reference	standards	were	used	
in	 the	 validation	 of	 the	 automated	
OncoKey	 SL	 assays.	 Sequencing	 was	
carried	 out	 using	 illumina	 MiSeqTM/
NextSeqTM	systems.		

-  16	 SeraSeq®	 reference	 materials	 were	
used	 to	 assess	 the	 effectiveness	 of	 the	
assay	 in	 identifying	 splice	 variants	 and	
fusions.	The	success	rate	of	detection	was	
determined.		

	
-  Clinical	samples,	HBV,	HPV,	MCPyV,		HHV8,	
EBV	and	HCV	samples	were	used	to	assess	
the	 effectiveness	 of	 the	 assay	 to	 detect		
Oncoviruses.	

The	 tables	 below	 showed	 the	 validation	 results	 of	 the	 automated	
assays.	 Each	 run	 using	 16	 FFPE	 reference	 standards	 with	 LoD	 40ng	
were	 performed.	 Data	 are	 representative	 of	 10	 repeated	 runs	 and	
showed	a	100%	pass	in	QC	criteria	for	8	DNA	samples	(left)	and	8	RNA	
samples	(right)	in	both	assays.		
	
	

	

	

Results	 demonstrated	 that	 the	 mutation	 detection	 sensitivity	 at	 5%	
variant	 frequency	 for	OncoKey	 SL60	 Plus	 and	 SL525	 Plus	were	 100%	
and	 99%,	 respectively	 (left,	 using	 DNA	 reference	 standards).	 The	
mutation	 detection	 sensitivity	 at	 5%	 variant	 frequency	 for	 OncoKey	
SL60	Plus	 and	 SL525	Plus	were	 96.4%	and	97.9%,	 respectively	 (right,	
using	RNA	reference	materials).	
	
	
	
	
	
	
	
	
	

Results	 showed	assay	 ability	 to	detect	 oncogenic	 viruses-	
HBV,	 MCPyV,	 HPV51,	 HPV18	 &	 HPV16.	 Previously	 the	
presence	and	the	copy	number	of	the	extracted	virus	was	
determined	using		ddPCR.			

	
	
	
	
	
	

32	 FFPE	 clinical	 samples	 were	 analysed	 and	 HPV16	 and	
EBV	 were	 identified	 in	 2	 head	 and	 neck	 samples.	 The	
presence	 of	 HPV	 and	 EBV	 was	 confirmed	 using	
immunohistochemistry	 (provided	 by	 Institut	 Gustave	
Roussy).	 OncoKey	 specifically	 identified	 different	 gene	
mutation	 PIK3CA	 p.R88Q	 and	 BRCA2	 p.G602fs	 in	 the	
samples	 and	 provided	 detailed	 information	 on	 targeted	
therapy.		

	
	
	
	
	
	
	
	
	
	
	
	
	

Materials and Methods	 Results	

Conclusion. 	

Customized	FFPE	reference	standards	 Horizon	-HD-C331B	

FFPE	Tumor	Fusion	RNA	reference	materials	 SeraSeq-0710-0496	

Hepatitis	B	Virus	(HBV)	in	PLC/PRF/5	cell	line	 ATCC-CRL-8024	

Human	papillomavirus	(HPV)	 Seracare-2400-0161	

Merkel	Cell	Polyomavirus	(MCPyV)	in	MKL-1	
cell	line	 Sigma-9111801	

HHV8	in	BC-1	cell	line	 ATCC-CRL-2230	
EBV	in	Raji	cell	line	 ATCC-CCL-86	

HCV	Genotype	1a	 Boca	Biolistics	

Virus	 Detected	
HBV	 ✓	

MCPyV	 ✓	
HPV16,18,51	 ✓	

HHV8	 ✓	
EBV	 ✓	
HCV	 ✓	

Key	features	of	OncoKey	SL60	Plus	&	OncoKey	SL525	Plus	Panel	

✓	 Automation	 of	 16	 FFPE	 samples	 from	 sample	 preparation	 to	 results	 with	 5	 hours	
hands-on	 time	 and	 5	 day	 of	 turnaround	 time.	 (Including	 secondary	 analysis	 and	
interpretation	with	Sentosa	SQ	Reporter	and	Vela	Analytics	softwares,	respectively.)	

✓	 Employs	Unique	Dual	 Indexes	 (UDI)	and	10bp	Unique	Molecular	 Identifier	 (UMI)	to	
enhance	sensitivity	and	accuracy.	

✓	 Limit	of	detection:	40ng	of	DNA	and	RNA	
✓	 Detect	SNP,	Indels,	CNV,	Splice	variants,		Fusions,	Microsatellite	Instability	(MSI)	

and		Oncogenic	pathogens	
✓	 Provide	Tumor	Mutational	Burden	value	(OncoKey	SL	525	Plus	Panel)	
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identified	gene	mutation	PIK3CA	p.R88Q.		
(It	has	been	reported	that	HPV16	was	detected	
in	90%	of	HPV-positive	in	HNSCC).			

	
	
	

identified	gene	mutation	BRCA2	p.G602fs	
Suggested	PARP	inhibitor	therapy	for	patient.		
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