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50,000	size	increase	– 0.001	cost	– 60	years	
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2,000,000	size	increase – 0.000001	cost	– 30	years	

Sanger	1987 2017 NGS



Cost	per	Human	Genome	
Moore’s	Law
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Apply	the	tools	of	
modern	genomics	
to	diagnoses



Genetics where	an	accurate	diagnosis	is	critically	important

One	mutation	determines	between	life	and	death



Chromosome
aberrations



Single	gene	mutation



Insertion	and	
deletions	

Single	gene	
mutation

Chromosomal	
aberrations

Tandem	
repeats

Standard	of	care	– prenatal	diagnosis

Array	CGH PCR/Fluoro/Gel

Stepwise	approach:	time-consuming,	costly,	and	often	leads	to	delays	in	making	a	diagnosis



Inherited	mutations	– 10%	of	cancers	

Increase	risk	of	developing	cancer

Multiple	different	mechanisms

Genetics	in	Cancer



1994:	BRCA1	isolated	>	first	clinical	testing	service	for	cancer	risk

2017:	pre-disposing	mutations	are	tested	across	many	types	of	cancers

Standard	of	care	for	at-risk	family	members	of	cancer	patients



Breast	and	ovarian	cancer BRCA1,	BRCA2
Lynch	syndrome MSH2,	MLH1,	MSH6,	PMS2,	EPCAM
Wermer syndrome MEN1
Von	Hippel-Lindau	syndrome VHL
Familial	adenomatous	polyposis APC
Li-Fraumeni syndrome TP53
Cowden	syndrome PTEN

Mutations	lead	to	50	inherited	cancer	syndromes



Specific	mutations

Exons	1-7	in	MSH2
Bolan	inversion

Lynch	syndrome
Colorectal	cancer	

BRCA1 BRCA1

MSH2

MSH2 MSH2



A	genetic	testing	company	is	reviewing	50,000	saliva	samples

September	2017

False	negative	>	expect	to	find	15	other	cases

MSH2	inversions

Lynch	Syndrome

Colorectal	Cancer



Panel	sequencing

Ideal	coverage Actual	coverage

Coverage	level

100x

30x

5x



Whole	Exome	Sequencing	(WES)

3%	of	the	Genome	(300	Euro)
2.1%	of	HGMD	are	missed

Human	Genome	Mutation	Database



Number	of	variants	missed	– Cancer	gene	sets	(ClinVar)

Coverage	of	Sequencing
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Exome	Sequencing	– Six	suppliers
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Number	of	variants	missed	– ACMG	gene	sets
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Coverage	of	Sequencing

Exome	Sequencing	– Six	suppliers

American	College	of	Medical	Genetics	and	Genomics	



Insertion	and	
deletions	

Single	gene	
mutation

Chromosomal	
aberrations

Tandem	
repeats

Combine	diagnosis	into	one	test

Array	CGH PCR/Fluoro/Gel

Supplied	by	various	labs	and	companies



Whole	Genome	Sequencing	(WGS)

Whole	Exome	Sequencing	(WES)

3%	of	the	Genome	(300	Euro)
2.1%	of	HGMD	are	missed

99%	of	the	Genome	(1200	Euro)
0.3%	of	HGMD	are	missed

Better:	structural,	repeats,	regulatory,	coding	regions	



Sample	
Collection

Sequencing Secondary
Analysis

Tertiary
Analysis

Interpretation Clinical	
Reporting

Genomic	Intelligence		diagnostic	platform

Automated	and	simplified	WGS	analysis,	interpretation	and	clinical	reporting

HIPAA	and	CLIA	compliant	

Interpretation	is	the	responsibility	of	integrated	teams	of	medical	specialists	and	geneticists
The	patients’	physicians	can	take	lead	of	the	analysis



Sample	
Collection

Sequencing Secondary
Analysis

Tertiary
Analysis

Interpretation Clinical	
Reporting

Tapping	into	the	system	could	be	at	any	stage

HIPAA	and	CLIA	compliant	
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CHD7_c.7903_7906delAAATShort	deletion

Charge	Syndrome:	neurodevelopmental delay and abnormal heart morphology



HSPB8_c.515dupCNucleotide	duplication

Distal	myopathy	and	motor	neuropathy	



chr4_DEL:137102869>143082104Larger	deletion	(5.9	Mb)	

Associated with	intellectual	disability

Mother

Patient



chrX_DUP:32650800>3299095Duplication	(340	Kb)

Spans	the	DMD	gene:	Duchenne	and	Becker	muscular	dystrophy



Copy	Number	Variations	(CNV)
Tandem	Repeats



Variantyx proprietary and confidential

Insertion	and	
deletions	

Single	gene	
mutation

Chromosomal	
aberrations

Tandem	
repeats

Variantyx	Unity

Array	CGH PCR/Fluoro/Gel

Comprehensive,	Accurate,	Cost	Effective

Genetics	becomes	a	one-stop-shop

Combine	diagnosis	into	one	test	–



Clinically	validated	on	>3,000	samples



Variantyx	Unity

Comprehensive,	Accurate,	Cost	Effective

Genetics	becomes	a	one-stop-shop


