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Log Scale
Cost of computing — 100,000

(Moore’s Law) :
10,000 ‘
.

| 1,000

$3 billion

Cost of Sequencing 100 !

— 10

— 1.0

31,000, , |

Human Genomes Sequenced

| | | | | l I | | | l |
2000 2002 2004 2006 2008 2010

N S —— T T —




s S a3 Sy v o
- 50 N Af nf |2 .‘/:4'?\\:"'»
: gucléarﬁgsuoﬁ / £ M3
['\g—dm\eﬁsl(mﬂ v : ;
’ V% I
bmrU\ lan su:pc.s ; l; e, -
seafworsbréa’amg & XL
They: u.whom.nmﬁr ’ 3 g b

‘ thC/\-ILUCICC i ol

Careprprospgcjs; 3
@equuucucatuﬂd\ P
upporlumucs.;' -'i“;‘ K

$ 3 hillion
13 years

10
000’s GP

namure

oL e

P

MRPIOR.

ey

,Mi v . .-,:no.;

DUSAND GENOMES

L -

(' “tfﬂ ” ﬂ'
T

$ 120 million
2 years



The (r)evolution of sequencing |
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Pace of discovery of novel rare-disease-causing genes
using whole-exome sequencing
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Genetic Testing & Diagnostic Yield
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Genetica Molecolare HPG23 (Bergamo)
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NGS Bergamo Experience
2011-2015
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2011: 1st WES In clinic...

O.A., female, 6 months
Arterial tortuosity
Aortic aneurism
Joint laxity
Arachnodactyly _
Pectus excavat- e‘—\o\\lp\
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P. Bianchi
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Results

Total Variants

HGMD/OMIM genes_

Coding with effects.

MAF< 1%.

Autosomal Recessive
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Whole-exome sequencing
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O.A, 6 months

. Autosomal recessive cutis laxa 1B (#614437)
. Only 6 cases reported in literature

lascone et al Circulation 2012
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F.B, male 6 yrs

Hypotonia at birth

Mild dysmorphism

Hyperelastic skin

Joints hypermobility
Kyphoscoliosis

Myopathy and muscular atrophy
Bladder diverticulum

Myopia

Congenital sensorineural deafness

® & ¢ ¢ ¢ ¢ ¢ ¢ ¢

Rupture of hypogastric artery aneurysm

G. Locatelli
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F.B, male 6 yrs é%

~~ 2008. Karyotype: negative

©~ 2008. PWS / AS methylation test: negative

.  2009. Targeted mutation analysis of GJB2:
heterozygous mutation

2009. Urlnary assay of lysyl and hydroxy lysyl

Suspected Ehlers-Danlos): negative
2009. Muscle biopsy: nemaline myopathy ?
2010. Sequencing analysis ACTAl, TPM2, TPM3:
i negative
s 2011. array CGH: negative




Clinical Exome




X-linked Recessive de novo
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F.B, male 6 yrs

2008. Karyotype: negative

2008. PWS / AS methylation test: negative

2009. Targeted mutation analysis of GJB2:

2« heterozygous mutation
: 2009. Urinary assay of lysyl-and hydroxy-lysyl

pyridinoline (Zurich Children's Hospital
Suspected Ehlers-Danlos): negative

2009. Muscle biopsy: nemaline myopathy ?

2010. Sequencing analysis ACTAl, TPM2, TPM3:
negative

2011. array CGH: negative

2012. NGS Analysis of 2.761 disease-genes

negative <

i G. Locatelli
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Type of
Mutation Family

History

Clinical
Manifestations

Disease
). Prevalence

Disease

Mechanism
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F.B, male 6 yrs

45668 Total variants

4,374 W Protein Effect

MAF<1%

Recessive Model

Consistent with
phenotype




NM_017946.2(FKBP14):c.573 575del

P.Glul91del (maternal)

FKBP14 - FK506 binding protein 14, 22 kDa | GRCh37 (Chr 7)

Overview of Transcript NM_017946.2

#i | Hntsan

v 3 Genome chr7:30,054, 474 30 054,355 (GRCh37) - 120 bps

\CCACGCCACCACTTACTTTCAGTAGTACTACGAAACCACCTCCTATAAAAACTATTTC
FIGGTGCGGTGGTGAATGAAAGTCATCATGATGCTTTGGTGGAGGATATTTTTGATAAAG

il Nucleotide Conservation °

v4 3 NM_017946.2: Homo sapiens FK506 binding protein 14, 22 kDa (FKBP14), mRNA. () 5}
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Subst

Ins/Dup
TGGTGCGGTGGTGAATGAAAGTCATCATGATGCTTTGGTGGAGGATATTTTTGATAAAG

r
A

TCTACTTCTGTTTCTACCCAAATATAGACGGTCTCTTAAATGTATATTTGTGCTACTC
AGATGAAGACAAAGATGGGTTTATATCTGCCAGAGAATTTACATATAAACACGATGAG
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AGATGAAGACAAAGATGGGTTTATATCTGCCAGAGAATTTACATATAAACACGATGAG

¥4 4 dbSNP Short Variations | SwissProt Variants () ¢°

N

FIGGTGCGGTGGTGAATGAAAGTCATCATGATGCTTTGGTGGAGGATATTTTTGATAAAG
A

A

A

AGATGAAGACAAAGATGGGTTTATATCTGCCAGAGAATTTACATATAAACACGATGAG

¥4 § Human Gene Mutation Database (HGMD® Professional) () % DM % DM? X FTV X DP X DFP X FP

Del/Delins

Subst

Ins/Dup

FIGGTGCGGTGGTGAATGAAAGTCATCATGATGCTTTGGTGGAGGATATTTTTGATAAAG
G A v v N E S H H D A L v E D I F D K

v4 4 Protein Domains
Peptidyl-prolyl cis-trans isomerase, FKBP-type, domain

AGATGAAGACAAAGATGGGTTTATATCTGCCAGAGAATTTACATATAAACACGATGAG
D £ D K D G F 1 S A R E F " Y K H D E

-EF-HAND 2: {

v 4§ Orthologues (Source: Ensembl) ()
Human
Chimp)
Macaque
RatG
Mouse

Doy
Cowla
Opossum
Platypus
Chicken
Frogi
Tetraodon F
Zebrafish Y
Baker's yeast

OP>2>PPPPP>
P-z<<<c<<<<<<<
rec<<<<<<<<<<<
= 2222222222

CoOmmmmmmmmm

“—HOVOLLLLO®

© OISt e e ey iy
T ITIIIIIIIIIIT

mMOOOODODODOOO
<»P<O<<P>P>>

e R
€ <€<<<<<<<<<<
m mmmmmmmmmmm

wWOOODODOODOODODO

mmmmMAMMTTMAT
mMOODOODOODOOODO
X RRXRRRXRXRRXRXRXX

o
-
x
m
<
=
o
-
1=

O OODOOODODODOODOOO

mmmmmMmmMmmMmMmMmMmmMm
O ODDODODODDODOOO

ZVXRRXRRXRXRRXXRXRXRXRXX
O DDODODODOODODO
0O 00000000000

mmmMmmAMTM T
| - oo e oo
VIvvvLLLLLLLL®
VW<PPBPDPD>PPDBPDPD>PDD
DOUDDDDDDDDIDDD
mommmmMmmMmMMMmMmMmMmM
M-I TM
B R e R
PPCERRXRRXRRXRXRXRC<C<EXERX
CoRE - A e

| —

-
‘Dzo0D0DODOOOOOOO

m<mmmmmmmmmmm

The protein encoded by this gene is a member of the FK506-binding protein family of
peptidyl-prolyl cis-trans isomerases. The encoded protein is found in the lumen of the
endoplasmic reticulum, where it is thought to accelerate protein folding



NM_017946.2(FKBP14):c.362dup

P.Glul22Argfs*7 (paternal)

FKBP14 - FK506 binding protein 14, 22 kDa | GRCh37 (Chr 7)

| i  Hints and Tips.

Overview of Transcript NM_017946.2

¥ ¥ Genome - chr7:30,058,786-30,058,667 (GRCh37) - 120 bps

30058780 30058770 30058760 30058750 30058740 300587
TTTGAAAACCGAGAAAATTTTGAAAGACGGAAGAAAGGAGTGCAGTCCATTTTAAGGGG
AAACTTTTGGCTCTTTITAAAACTTTCTGCCTTCTTTICCTCACGTCAGGTAAAATTCCCC

¥4 ¥ Nucleotide Conservation £53

v 4§ NM_017946.2: Homo sapiens FK506 binding protein 14, 22 kDa (FKBP14), mRNA. @ 5:_;’:}
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Del/Delins

Subst
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117

¥4 ¥ dbSNP Short Variations | SwissProt Variants (1) £63
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G

¥44 Human Gene Mutation Database (HGMD® Professional) @ ® DM % DM? % FTV X DF X DFF X FP

Del/Delins

Subst

Ins/Dup
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120
¥4 ¥ Protein Domains
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117 | L2 =3

ClICAGAAAGTACACTGATATTTAATATTGATCTCCTGGAGATTCGAAATGGACCAAGATCCO
L
125
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TCTTTCATGTGACTATAAATTATAACTAGAGGACCTCTAAGCTTTACCTGGTTCTAGGAH
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c.370 €380 380 c.400 c.410 c.4
PAGAAAGTACACTGATATTTAATATTGATCTCCTGGAGATTCGAAATGGACCAAGATCCC
130 140

AGAAAGTACACTGATATTTAATATTGATCTCCTGGAGATTCGAAATGGACCAAGATCCC

[ | [
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Peptidyl-prolyl cis-trans isomerase, FKBP-type, domain 1
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FKBP14 wild-type FKBP14 Glu122Argfs*7

Ppiase FKBP-type EF-hand 1 EF-hand 2
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ARTICLE

Mutations in FKBPT14 Cause a Variant
of Ehlers-Danlos Syndrome with Progressive
Kyphoscoliosis, Myopathy, and Hearing Loss

Matthias Baumann,.14.* Cecilia Giunta,2 !4 Birgit Krabichler,3 Franz Riischendorf,# Nicoletta Zoppi,*
Marina Colombi,> Reginald E. Bittner,® Susana Quijano-Roy,” Francesco Muntoni,® Sebahattin Cirak,®
Gudrun Schreiber,” Yaqun Zou,'0 Ying Hu,!9 Norma Beatriz Romero,!! Robert Yves Carlier,!2

Albert Amberger,? Andrea Deutschmann,? Volker Straub,!? Marianne Rohrbach,? Beat Steinmann,?
Kevin Rostasy,! Daniela Karall,!* Carsten G. Bonnemann,!© Johannes Zschocke,? and Christine Fauth3*

We report on an autosomal-recessive variant of Ehlers-Danlos syndrome (EDS) characterized by severe muscle hypotonia at birth,
progressive scoliosis, joint hypermobility, hyperelastic skin, myopathy, sensorineural hearing impairment, and normal pyridinoline
excretion in urine. Clinically, the disorder shares many features with the kyphoscoliotic type of EDS (EDS VIA) and Ullrich congenital
muscular dystrophy. Linkage analysis in a large Tyrolean kindred identified a homozygous frameshift mutation in FKBP14 in two
affected individuals. Based on the cardinal clinical characteristics of the disorder, four additional individuals originating from different
Furopean countries were identified who carried either homozygous or compound heterozygous mutations in FKBP14. FKBP14 belongs
to the family of FK506-binding peptidyl-prolyl cis-trans isomerases (PPIases). ER-resident FKBPs have been suggested to act as folding
catalysts by accelerating cis-trans isomerization of peptidyl-prolyl bonds and to act occasionally also as chaperones. We demonstrate
that FKBP14 is localized in the endoplasmic reticulum (ER) and that deficiency of FKBP 14 leads to enlarged ER cisterns in dermal fibro-
blasts in vivo. Furthermore, indirect immunofluorescence of FKBP14-deficient fibroblasts indicated an altered assembly of the extracel-
lular matrix in vitro. These findings suggest that a disturbance of protein folding in the ER affecting one or more components of the
extracellular matrix might cause the generalized connective tissue involvement in this disorder. FKBP14 mutation analysis should be
considered in all individuals with apparent kyphoscoliotic type of EDS and normal urinary pyridinoline excretion, in particular in
conjunction with sensorineural hearing impairment.

The American Journal of Human Genetics 90, 201-216, February 10, 2012



Table 1. Salient Clinical Findings
P P2 P P3 P4 Ps P&

Current age/gender 16 y/M 48y/F 12y/F* 11 y/F 16 y/F Tiy/m 3 y/F

Origin Austria Austria Austria Italy France Turkey Germany

Skin

hyperelastic + ) nr ; - b + @

soft . - nr - 4 + +

plantar sofmess + - nr - - - +

follicular - - + + + - +
hyperkeratosis

sy bruising - - nr (+) - - -

hypertrophic scars ) - nr - - - -

atrophic scars - - nr - - - -

Joints

hypermobility - - s 4 ++ -+ + '
of large joints

hypermobility ++ + + ++ ++ 4 ++
of small joints

Beighton score 68 69 nr 8/9 6/9 99 9/9

recurrent dislocations - - - - - ++ -

joint contractures - - - - - - -

Skeletal

progressive ++ ++(llyop) + ++ (4yop) ++ (12 yop) kyphosis scoliosis

kyphoscoliosis

flat feet + + + + +, club + +, club

e e e 8 Biallelic mutations in

FKBP14 cause a recessive
orm of Ehlers-Danlos

= syndrome characterized by

independently supported

muscle hypatonia +4 -+ ++ 4 4 4 ++
at birth

poar head control + + + + ' ' .
in infancy

wa kness improving + - - s + + +
in infancy

& &6 & @

@

muscular atrophy + - (+) (+) - (+) (+)

S W e v progressive kyphoscoliosis,

muscle score

Cardiovascular

e ——— myopathy, and hearing

valvular abnomnalities - nr nr - tricusp. insuf. I*  mitral and -
tricusp. insuf. |

vascular abnormalities - - aortic rupture - - - - ] OSS
n

Eyes and Ears

bluish sclemae + in infancy - nr - - - -

myopia + + + - : - -

microdormea - - nr - - - -

semsorineural  nr sensorineural  conductive sensorineural sensorineurl ]

hearing impairment

Miscellancous

herniae inguinal umbilical - umbilical - umbilical -

bladder diverticulum - nr nr nr nr + nr '

deft soft palate = - - - - . s

rtrogenia in infancy - - - - - + s

subdural hygroma micracephaly,
learning difficulties
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Bergamo Experience 2011-2015

Congenital lactase deficiency
Adams-Oliver syndrome
Crouzon syndrome

Cutis laxa syndrome

Tuberous sclerosis

Craniofacial dysostosis

Smith-Magenis syndrome

Congenital disorder of

glycosylation

CHARGE syndrome

Sotos syndrome

Gaucher disease

Niemann-Pick, NPC2

Mitochondrial DNA depletion

syndrome 6 (hepatocerebral

type)

@ Moonan syndrome-like
disorder with or without
juvenile myelomonocytic

leukemia

N,

© ¢ 0 0 0 ¢ 0 0

CES & WES

© © © © ©

Negative ¥ Positive




Bergamo Experience 2011-2015

Limited
Compound access to
phenotypes

testing
4% \ 7%

Extremely
rare condition «
20%
New disease-
genes |
2%
Missed by
another
method

2%




Spectrum of Clinical Manifestations

Usually Underdiagnosed

Patients

(n)

4 5 6

Clinical signs (n)

-— s s s s s (e

Diagnosed by NGS |
|

Diagnosed by NGS
(very rare conditions)

— g

Diagnosed by NGS


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=A-BRPym9Sw8xbM&tbnid=HtakHr23NfAzjM:&ved=0CAUQjRw&url=http://www.giuntios.it/it/info/glossario&ei=wat4Uq2WC6rD0QXjoIHIBg&bvm=bv.55980276,d.ZGU&psig=AFQjCNFZkmonmJS6h5Uhbn-SjzwJS02Eww&ust=1383726288433563
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=A-BRPym9Sw8xbM&tbnid=HtakHr23NfAzjM:&ved=0CAUQjRw&url=http://www.giuntios.it/it/info/glossario&ei=wat4Uq2WC6rD0QXjoIHIBg&bvm=bv.55980276,d.ZGU&psig=AFQjCNFZkmonmJS6h5Uhbn-SjzwJS02Eww&ust=1383726288433563

Analytic Validity

Clinical Validity

Clinical Utility

Turn Around
Time

Cost
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... just an example i

@ Second child of healthy non
consanguineous parents

Age: 0 days

Hypertonia

Rigidity, axial and limb

Lack of volitional movement
Myoclonic seizures

Age: 15 days

® Worsening of neurological
condition

No responsetoany t

Supportive Care

Routine Metabolic

Screening

...Clinical Exome

Sequencing
Required




+ || ehr7 ~ | |chr7:2,582,884-2,582,924 o B « » @ [0 = 3 | S ini =

[ | I I I B e -4 TN T N A 0 0 T O I B (7 e e T
p22.2 p2l.3 p2l.2 pi53  pisd pid.2 pl3  pl2.2 pil.z qild qll.2? qil.23 q21.11 q2112 q21.3 q221  q223 q3ld q31.2 q31.32 q321 q33 934 g35 q36d 363
. 41bp 4
2,582,890 bp 2,582,900 bp 2,582,910 bp 2,582,920 bp
| | | | |
p- 4 o
Lo
P
P
| |
Father o
i
! 1
! 1
! 1
! !
! 1 hd
1- Fa] -
! 1
| 1
! !
! 1
| 1
Index o
! 1
! 1
| 1
| 1
! 1
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- 3] -
| |
i i
i
P
P
| |
+ Mother L
i !
P
P
|
i

BRAT1

Homozygous
NM_152743.3:c.857dup
p.Leu287fs in BRAT1 gene




Gene Mutation

HGMD® Professional 2016.2

Phenotype Reference Batch Advanced | Statistics Information Support | Home Logout

missense/nonsense

HGMD HGMD codon HGMD amino
accession change acid change
CM1413327 CTG-CCG Leu39Pro
CM163078 GAG-AAG Glu522Lys
CM162274 GCG-GAG Ala642Glu
HGM.D HGMD splicing mutation
accession
CS51415055 VS5 ds G-C +1
EELD HGMD deletion

accession

CD1413328
CD1512786

CAGGTC™'CTTCeCAGCCCCTGG

TCTACTG**GGGeCTACAGTGAC

HEID HGMD insertion
accession

GGGGGAG*TTAaCTACCAGGGC

CI210513 CATCTTCTCCaicticteCTGCAGGGAG

CCACC™ CCCAAGGTCACTCAG

e Recessive loss of function mutations in

€.1925C>A

HGVS HGVS
(mucleotide) (protein)
pL39P

c1564G>A pES22K

pAG4IE

HGVS
(mucleatide)

€.803+1G=C

HGVS
(mucleotide)

€962_963delTC

c1177delG

c.204dupA

c453_454insATCTTCTC

c.638dupA

HGVS Variant
(nucleotide) class

9 mutations in BRATI for variant class "DM’

splicing small deletions

Missense/nonsense : 3 mutations [back to top

Variant
class
Dag Ohtahara syndrome with hypertonia & microcephaly

Reported phenotype

[ ] Encephalopathy. progressive, 1 recessive

ot Hypertonia & seizures. neonatal onset

Splicing : 1 mutation [back to top

Variant
class Reported phenotype
|| Lethal neonatal rigidity & seizure syndrome

Small deletions : 2 mutations [back to top

Variant
class Reported phenotype

[ | Ohtahara syndrome with hypertonia & microcephaly

[ ] Lethal neonatal rigidity & seizure syndrome
Small insertions : 3 mutations [back to top

Reported phenotype
[} Hypertonia & seizures, neonatal onset

[ | Lethal neonatal rigidity & seizure syndrome

Bl  Lethal neonatal rigidity & seizure syndrome

small insertions

Reference

Saitsu (2014) T Hum Genet 59, 687

Fernandez-Jaén (2016) Eur J Paediatr Neurol epub, epub

Mundy (2016) Am J Med Genet A 170, 699

Reference

Srivastava (2014) Ann Neurol 76,473

Reference

Saitsu (2014) T Hum Genet 59, 687

Straussberg (2015) Eur T Paediatr Neurol 19, 240

Reference

Mundy (2016) Am J Med Genet A 170, 699

Saunders {2012) Sci Transl Med 4, 154ral33

Puffenberger (2012) PLoS One 7, €28936

wr J Pasdiatr Newrol : [4

Feminder-Jaén

Extra
information

Extra
information

Extra
information

Extra
information

BRAT1 are recently described causes of a

very severe neonatal encephalopathy



2614498 ORPHA: 435845

RIGIDITY AND MULTIFOCAL SEIZURE SYNDROME, LETHAL NEONATAL; RMFSL

CATEGORY SUBCATEGORY FEATURES
Inheritance - Autosomal recessive
Head and Neck Head Small head (-1.5 to 2 5D)

Microcephaly, progressive

Face Micrognathia (in some patients) [EoM image]
Eves Optic atrophy (1 family)
Cardiovascular Heart Bradycardia -
Respiratory - Apnea .-

Skeletal

Background slowing
Neuronal loss in the striatum, cerebral cortex, and cerebellum (in some patients)

Astrogliosis (in some patients)
Corticobasal degeneration (in some patients)

Delayed myelination (in some patients)

Prenatal Manifestations Movement Episodic myoclonic spasms
Miscellaneous - Omnset at or soon after birth
Death in infancy

Molecular Basis - Caused by mutation in the BRCAl-associated ATM activator 1 gene (BRAT1, 614506.0001)
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18 NICU cases
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Worsening clinical
conditions

6/10 DAYS
preliminary

20 days-3 months
FINAL REPORT



Limits

1. Technical
2. Bioinformatics
3. Knowledge



Limits

3. Knowledge



Limits

. Knowledge
— Gene not yet identified

— Lack of recognition of the causal variant in

genome sequence data by those reporting the
results

— Suggestive nature of the majority of findings



S.A, female 2 yrs

* Several congenital anomalies
* Negative family history
e 15t child, healthy non-consanguineous parents
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Type of
Mutation Family

Age of onset - History
Disease e . N

). Prevalence

| I/ /Blologlcal )}Mh
| ) y/

Clinical
VY ERIES S

Genetic

/?‘ ~
4

=

EVIDENCES FOR ASSOCIATION TO DISEASE




A de novo

‘novel” EZH2 mutation

Father * de novo
+ MAF=0
. * computational 3D
modeling

- — significative change in

protein structure

Mother

* In silico prediction
tools
— disease causing




The American Journal of Human Genetics, 2012
REPORT

Mutations in EZH2 Cause Weaver Syndrome

William T. Gibson,'>* Rebecca L. Hood,** Shing Hei Zhan,® Dennis E. Bulman,® Anthony P. Fejes,®
Richard Moore,> Andrew ]. Mungall ® Patrice Eydoux,!.¢ Rivana Babul-Hirji,” Jianghong An,5

Marco A. Marra,l.* FORGE Canada Consortium,!? David Chitayat,”# Kym M. Boycott,?

David D. Weaver,10 and Steven .M. Jonesl.5.11

We used trio-based whole-exome sequencing to analveze two families affected by Weaver syndrome, including one of the original families
reported in 1974, Filtering of rare variants in the affected probands against the parental variants identified two different de novo muta-
tions in the enhancer of zeste homolog 2 (EZH2). Sanger sequencing of EZHZ2 in a third dassically-affected proband identified a third de
novo mutation in this gene. These data show that mutations in EZH2 cause Weaver syndrome.

a rare congenital disorder
associlated with rapid growth
beginning in the prenatal period
and continuing through the
toddler and youth years. It is
characterized by advanced bone
maturation, and distinctive
craniofacial, skeletal, and
neurological abnormalities




S.A, female 2 yrs

* COMING BACK TO CLINICIAN...

©)

Muscular hypotonia

psychomotor impairment FGE

cranio facial features ?o“hﬁe

@ ©

©)

@ ©

@ @ © ~

Brachydactyly

©)

Hypotrichosis



3,000 bp 1,400,000 bp 60,000,000 bp 3,000,000,000 bp

Size —o o o 0 >

Single Gene Multi-Genes Whole ol
Exome Genome

n—O0——O0——0——0—

20 SNVs 2,500 SNVs 40,000 SNVs 2?7 SNVs

THROUGHPUT

TECHNICAL
ACCURACY
: B INTERPRETATION

COMPLEXITY




The challenge is finding a needle in a
haystack of needles...




Human Variability



The problem is interpretation rather
than identification



KCNQ1 - Potassium voltage-gated channel, KQT-like subfamily, member 1 | GRCh37 (Chr 11)

Overwew of Transcript NM_000218.2
[
ll

I:.3394

463l

Likely benign

Re-classification

¥ J Genome - chr11:2,464,221-2,872,340 (GRCh37) - 408,120 bps
0000 2480000 2500000 2520000 2540000 2560000 2530000 2600000 2620000 2640000 2660040 2630000 2700000 2720000 2740000 2760000 2780000 2800000 2820000 2840000 2860000
—
A
»4+J Nucleotide Conservation
¥4 NM_000218.2: Homo sapiens potassium voltage-gated channel, KQT-like subfamily, member 1 (KCNQ1), transcript variant 1, mRNA. @ @ View all transcripts
DelfDelins
Shubst I || I I
Ins/Dup
£o-108 :357 £476 922 1354 151 ﬁ
1 129 160 308 417 465 505 531 559
%44 dbSNP Short Variations | SwissProt Variants () €53
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1:9' 1scH 1| Hu 485 505' 53 599]
¥4} Exome Aggregation rtium (ExAC) Variants @
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Subst
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Subst
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Reported as pathogenic




Result of DNA sequencing:
a gradient of possible “dynamic” report

QegativD) >@rtain p > Causatib

Not mean REALLY NEGATIVE 20-60%




...Jjust a
Sequencing
technique
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Per me si va ne la citta dolente,
per me si va ne l'etterno dolore,

per me si va tra la perduta gente
(Dante, Inferno 1ll, 1-3)



The HPGZ23 Bergamo Lab

Daniela Marchetti Lab Geneticist
Laura Pezzoli Lab Geneticist
Chiara Lodrini Lab Geneticist

Anna Rita Lincesso Lab Technician
Loredana Perego Lab Technician

Maria Elena Sana Bioinformatician

) ) Anna Cereda (Clinical Geneticist
miascone@asst-pg23.it



