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Genetic Discoveries Timeline







$ 3 billion

13 years

$ 120 million

2 years





Pace of discovery of novel rare-disease-causing genes 
using whole-exomesequencing



The (r)evolution
of genetic testing
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Bergamo Experience 2001-2015
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SINGLE GENE DISORDERS WITH 
HIGH DIAGNOSTIC YIELD

HOMOGENEOUS DISORDERS 
WHERE >1 OF A LARGE N° OF 
GENES MAY BE IMPLICATED

GENETIC DISORDERS WHERE AN 
APPROPRIATE SET OF GENES TO 

TEST CANNOT BE CLINICALLY 
DEFINED or VERY RARE 

DISORDERS

CYSTIC FIBROSIS

CARDIOMYOPATHIES
EPILEPSIES
XLMR
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AUTISM
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MALFORMATIONS
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Targeted NGS

Whole ExomeNGS

Genetic Testing & Diagnostic Yield

Targeted NGS





Total numberof NGS: 2,301

NGS Bergamo Experience
2011-2015



NGS Bergamo Experience
2011-2015





O.A., female,  6 months

ÅArterial tortuosity

ÅAortic aneurism

ÅJoint laxity

ÅArachnodactyly

ÅPectus excavatum

ÅDiaphragmatic hernia

ÅFractures

ÅParentsô consanguinity

2011: 1st WES in clinic...

P. Bianchi



Filtering Types...
drivenby

ÅBiology

ÅGenetics

ÅPhenotype



Biology & Genetics

ÅEffect on 
protein/transcript
ÅMinor Allele Frequency
Åé
ÅRecessive, X-linked, 
dominant , òde novoó 
model
Åé



Clinical-driven Filtering strategies...

ÅInheritance model 
(family history, etc)

ÅClinical suspicion

ÅPhenotype-driven 
classification (HPO
terms)

ÅClinical Follow-up



HGMD/OMIM genes

Coding with effects

MAF<1%

AutosomalRecessive

Consistent with phenotype

Total Variants

Results



Whole-exomesequencing

p.Glu57Lys

EGF containing fibulin-like extracellular matrix protein 2

Am J Hum Genet 2006



O.A, 6 months

Autosomal recessive cutis laxa 1B (#614437)

Only 6 cases reported  in literature

Iascone et al Circulation 2012







G. Locatelli









G. Locatelli



but technology 

progresses more 

& morebecoming 

always more& 

more cheaperé
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