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Brindar informacion a los progenitores de la posibilidad de
transmision de enfermedades hereditarias. Principalmente de
aquellas de herencia recesiva.

®
Padre portador m Madre portadora
-
i 0l
» Enfermedades con frecuencia de portador alto: FQ
(1/25), AME (1/40), FRAXA (1/125) ' ° | °
» Que se evalua el mecanismo molecular involucrado M [ 1] w
» Resultado: Riesgo de tener un hijo afectado, en funcidn P W I n W
de la compatibilidad de los progenitores para las Sano Portadores Enfermo
enfermedades testeadas 25% 50% 25%
» También deberia ser usado en dadores de gametos " .
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Test de receptividad endometrial

ey sy 4 P E P R e El endometrio varia a lo largo

BR SRl L L BRRTTR del ciclo menstrual y su principal funcion es la

D QU U UGN O 0N ¢ de estar preparado para la implantacién embrionaria y
’ la gestacion.

Orientacion Aposicion Adhesion Invasion

« Para quién? Mujeres en las que se ha producido falla con embriones euploides y
con utero morfoldogicamente y anatdmicamente normal
« Para qué? Permite determinar la ventana de implantacion personalizada y
establecer en funcion del resultado una transferencia de embriones personalizada
« Comoy que?
* Biopsia endometrial en dia LH+7 (ciclo natural) o dia P+5 (ciclo sustituido).
« Se analiza la expresion de 238 genes implicados en la receptividad

endometrial. d
« Los datos obtenidos clasifican al endometrio como receptivo o no receptivo.



PREIMPLANTACIONAL

PGT-A-> Aneuploidias
PGT-SR—> Traslocaciones
PGT-M=> Mendelianas
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» Selecciéon de embriones euploides en FIV

» El aumento de la edad materna conlleva un aumento en la falla de
implantacion.

» PGT: Test Genético Preimplantacional - A partir de biopsia embrionaria
(D5) se realiza el analisis de anueploidias en células del embrion

» Es un tamizaje que mejora la tasa de implantacion.

PGT-A

Abnormal embryos per age

60%

80.9% 50%

74.5%

80 71.4% 40% —

68.2%
m No PGS *

PGS (aCGH) **

30%
60 56.4%

20% -

Implantation rate

40 10%

0% - , R
20 <35 35-37 39-40 41-42

Maternal age

<35 years 36-37 years 38-39 years 4041 years =42 Years *SART 2011
e s g iall il “* Harton, Munné et al. (2013) Fertil Steril. And unpublished data to 8/2013. N >800 blast biopsies



Resultados PGT-A

Resultado: 42, X0, -15, -16, -19

[ B 4
??
Interpretacion: Con la metodologia utiizada, se detectan multiples monosomias cromosdmicas, es Pa ra ql’"en ¢

decir, la presencia de una sola copia de los cromosomas X, 15, 16 y 19 en la
muestra analizada.

Edad Reproductiva avanzada
; . Fallo de implantacion (+ 2)
B A" [ . Abortos recurrentes (+ 2)

Resultado: 46, XY, +9, -13

Interpretacion: Con la metodologia ufilizada, se detecta trisomia del cromosoma 9, es decir, la
presencia de tres copias del cromosoma 9, ademas se detecta monosomia del
cromosoma 13, es decir, la presencia de una sola copia del cromosoma 13 en la

muesira analizada. # l

-“ﬂ-—WW——--—-W#W— — (A
- -+ LAl

A I S, R

g

CIBIC + INDEAR



PGT-SR

Para quién? Progenitores que presenten anomalias cromosomicas balanceadas
(traslocaciones/inverisones).

Para qué? Determinar embriones sin desequilibrios cromosomicos en parejas portadoras de anomalias
cromosomicas estructurales (p.ej. translocaciones Robertsonianas, translocaciones reciprocas).
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PGT-M

Para quién? Parejas con riesgo de tener descendencia con un desorden causado por una variante

puntual conocida (monogénico)
Para qué? Seleccion de embriones que no sean portadores de la variante en cuestion a buscar.

I ews " CATCATCATCATCATCAT

(a) Inheritance patern of thalassernia 4D €I € € €O €

Carrier Father Carrier Mother Substitution of
a single nucleotide

’“?K??K??K??%fEAftAi

H—"“—v—"ﬁr—Jw—‘H—JW—/

a3 €D € o) €I

Unaffected Carrier Carrier Affected

Son Daughter Son Daughter Single amino acid change may
preduce a non-functioning protein
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NICS: Noninvasive Chromosome Screening
Meétodo basado en WGS para la deteccion de aneuploidias o traslocaciones
desbalanceadas, a partir del ADN secretado por los blastocistos al medio de

cultivo.
Ventajas: Limitaciones:
Evitar la biopsia del embrion FN—> presencia de células del cumulus (origen materno)
Metodologia a priori menos compleja y menos FP—> se piensa que pueden ser mosaico, células que el
costosa embrion elimina (rescate de trisomia)

» Serviria principalmente para la seleccion de embriones euploides, y cuando fuese aneuploide se
deberia confirmar por método invasivo.
» Falsos negativos es un gran problema si se logra el embarazo y no se aborta espontaneamente!

3



PRENATAL

6 -

Detectar precozmente anomalias congénitas con el fin de:
Brindar tratamiento prenatal o perinatal

Tomar acciones al momento del parto para controlar la afeccion
Interrupcion voluntaria del embarazo

Preparacion emocional para los progenitores

Percent of embryos with aneuploidy by female age

100 |—

v" Edad materna avanzada
v" Abortadoras recurrentes
v" Antecedentes familiares
v" Voluntad o ansiedad materna

50 |—
40 (—
0 |—
. ]
10 [—
0
28 30 32 34 36 38 40 42 44

B Female Age

80 [—

70 |—

Percent Aneuploid (%)




DIAGNOSTICO GENETICO PRENATAL

Técnicas invasivas EII&II:

v'Riesgo genético mayor al riesgo de la prueba invasiva
v’ Cribado combinado de alto riesgo
v'Malformacion ecografica

v Antecedentes familiares fuertes

v'Ansiedad o angustia materna BIOPSIA CORIAL

Semana 10-13

Mas precoz

Técnica agresiva
Contaminacion materna
Células del trofoectodermo

AMNIOCENTESIS

Semana 15-20

Técnica mas habitual

Menor riesgo (expertiz)

Mas fiabilidad diagnostica

Células epiteliales (piel y sistema urinario)

CORDOCENTESIS

Semana 18-20

Dificultad técnica

Riesgo fetal alto

Solo para técnicas diagnosticas especificas
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Non-Invasive Prenatal Screening (NIPS)

BMJ RESEARCH

Non-invasive prenatal assessment of trisomy 21 by
multiplexed maternal plasma DNA sequencing: large scale
validity study
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Acidos nucleicos circulantes en plasma (CNAs)

Maternal blood

| | Descubiertos en 1948
L%O:'c: Fetal DNA 1989 se asocia a cancer (Biopsia liquida)

c,.‘* ° 1997 Lo et al. ,presencia de CNAs fetales en plasma materno

lacenta lg :° | A Provienen de |la apoptosis del trofoblasto (origen placentario)
Cells, DNA " @ o sequence Supone entre un 5-8% del ADN total materno
.GD Crece durante el embarazo

O, ° Fetal DNA Puede detectarse precozmente (semana 9)

' oo Desaparece luego del parto
® Contenido de ADN mayor que en células fetales



Non-Invasive Prenatal Screning (NIPS)

Trisomy 21 PPVs: NIPT vs.

NIPT First Trimester Combined Screening

Available from week g

100%
Integrated
screening
s 0% B First
Available from week 15 Trimester
i 88x Screening

screening

40% . Noninvasive

Available from week 15
preqatal
Quad screening ‘ 20% :sfélsg)
Available from week 15 0%
First trimester _ ok 20-29 30-39 40-45
SR Maternal Age (years)
Available from week 10
__________ I
| Tasa de Falsos Positivos: |, '
Screening combinado: 5% H
' g | or \T&S

I NIPS: 0.1% |
R




Flujo de trabajo NIPS

o blood

Y

>4 cffDNA
bletd >< . DDA Maternal DNA

Extraccion cfADN

Biblioteca y Secuenciacion

-Sangre entera colectada en
tubos especiales para evitar
liberacion del ADN gendmico
materno

-Se separa el plasmay se
extrae ADN libre

-Preparacion de bibliotecas
Truseq Nano y enriquecimiento
de regiones de interés
-Secuenciacion con
secuenciador lllumina®
NextSeq500, HO 1x75pb

ATCTCTTGGCTCCAGCATCGATGA?Z
TCATTTAGAGGAAGTAAAAGTCGT?
GAACTGTCAAAACTTTTAACAACGC
TGTTGCTTCGGCGGCGCCCGCAAGC

'( \‘ [
RO S} : GGCCTGCCGTGGCAGATCCCCAACC
M:A 5 ot ! TCTCTTGGCTCCAGCATCGATGAAC
- T CAGCATCGATGAAGAACGCAGCGAZ
P CGATACTTCTGAGTGTTCTTAGCG?

CGGATCTCTTGGCTCCAGCATCGA1
ACAACGGATCTCTTGGCTCCAGCA?
CGGATCTCTTGGCTCCAGCATCGAI
GATGAAGAACGCAGCGAAACGCGAI

Analisis Bioinformatico

-Conteo estadistico de secuencias
para cada cromosoma 'y
comparacion contra la DB
euploide

-Sistema de cuadruple puntaje e
inspeccidn visual de los plots

- Determinacion de %FF y sexo
fetal por machine learning

7

Analisis Genético

-Analisis de resultados y
confeccion de reporte en
contexto clinico
-Asesoramiento genético a
cargo de médico genetista
especialista

J




Non-Invasive Prenatal Screening (NIPS)

lllumina Single reads

[ HONON NON NON N'NO) ® O
1X75bp ONOR N N NN N N-N NO
NextSeq500 ° Cee0eOee
[ON ) 0 () . @ ® O
0 00000 . sequences /- Y@)
DNA ya fragmentado a DNA sequences o & AN
""""""""" i coeose
Maternal e nivel nucleosomas el ©
° o ° O

s blood " (120 a 200 bp)

OOOO
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. 6m1II|on
- 1/3 d% unique ‘ sequences .
) pped reads ’)‘\\_,.'" h 0.
@< cffDNA
y A
/ DX Maternal DNA o
[ ) J
o000 o (]
000000 00 O (]
00000000 000 O (X]
000000000000 000 [ J (]
00000006000 0060000O0 [ JX ( JEX]
5_10%CffDNA 000000000000 00O0C0O0CO [ X J  JOOK V)
112131415(6|7|8[9/10/11]12{13|14|15[16{17|18|19{20|21|22| X |Y
Depende de Quantification
1. Edad gestacional (minimo 10 semanas)
2. High BMI,

Menos del 3% --- falsos negativos!!
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3001

2501

Mumber of cases
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE \/ Q W
HERITAS PRENATAL

PREGNANCY

Rare autosomal trisomies, revealed by maternal N=89 817

plasma DNA sequencing, suggest increased risk of - ’

feto-placental disease

Mark D. Pertile,"2* Meredith Halks-Miller,>** Nicola Flowers,! Catalin Barbacioru,*
Sarah L. Kinnings,® Darcy Vavrek,® William K. Seltzer,? Diana W. Bianchi®®

eCohort 1
Cohort 2

aCohort1 707
1 'Eﬂhﬂrt 2

137
o 53
32 35 3
16
- B M -
RATs Uncertain  Within normal CNVs Other Dysploidy
limits 7 15 16 22 3 8 9 20 10 2 14 4 11 6 5 12
Categories Chromosome

miviiliote
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IQ
' HERITAS PRENATAL

POSITIVE PREDICTIVE VALUE m

W Microdeletions
100%

Microdeleciones???

80%
70%
60%
Incidence out of 100,000 Births' 50%
120 - 40%
125 30%
20%
- Commonly Screened Disorders
10 10%
‘ - Panorama Microdeletions Panel 0% - Bl

83’
T21 T18 T13 22q11 1p36 PWS AS Sp-
D
40
20 20 4
13
10 8
5 4
0 i
121 22q11.2 Cystic  Fragile X 1p36 SMA T18  Prader-Willi Ange Iman Cri-du-chat T13
Deletion  Fibrosis Deletion l.r'/\, - I_Eﬂ T
L L J
1. Hall. P ™ Non-invasive Prenatal Screening for Microdeletion Syndromes. 2013. .
2. Gross, et al. Clinical experi with single-nucleotide pol hism-based non-invasive prenatal Y

screening for 22q11.2 deletion syndrome. Ultrasound Ob Gyn, 2016.
giorecs ¥ 20 CIBIC + INDEAR

w POSITIVE PREDICTIVE VALUE (PPV) OF THEORETICAL GENETIC TEST WITH FALSE-POSITIVE RATE {FPR) OF 0.1%*



Modelos de reporte
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Irforackin oo = Packeria

Apailco Puclorta; Fecha do toma de muestme 2007, 18
Faomirn Paciente: Edadd madoma: 31
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Gostacier Unica D o rogporios .08, 19

IS et 1534

RESULTADCS DEL ANALSIS

EDAD GESTACHINAL FRACCION ADN FETAL
14 zam Barh
HALLAZGOS INCIDENTALES

1O DETECTADOS

ANEUPLOIDIAS |

DETECTADD

CROMOSOMAS AMALIZADDS SIN HALL AFC0S RELEVANTES

M 18, 13,X, 7. 8,14, 16, 16, 22

Resultados detallados
Condicicn testeada % Risego a priod * % Rieego perecnaiizado ™ Resuttado
Trisomia 21 0.17% =0.M% N0 DETECTADA
Trizomia 18 0.08% < 001% MO DETECTADA
Trisomia 13 0.08% < 0MH% KO DETECTADA
hionosomia X MO DETECTADA
Crraz Trisomias MO DETECTADAS
1] Fllamger m ] s s Sl FLL Soradteay #, | WL Heriey G2, ez FH, Wi fed s i peciSor-gueciic den br
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Gastaokr Unoe D e roprarice EL0M, 18
NG (gl 25

REEULTADOS DEL ANALIRIS

EDAD GESTACHINAL FRACCION ADN FETAL
17 sam B32%

HiuL L A7G0S INCIDENTALES

: NO DETECTADOS
ANEUPLOIDIAS
CROMOSOMA ¥
DETECTADA - -

Trsomiz 18
CAOIMOSOMAS AMALIZADDS SIN HALL AZGS RELEVANTES

2,13, %, 7,8, 14, 16,18, 22

Resultados detaliados
Condhcidn teateacda % Rissgo a priod - % Risepo perecnalizado = Resutado
Trizomia 21 <0M% < 0.01% MO DETECTADA
Trizomia 18 0.04% = 59.0E% DETECTADA
Trigomia 13 0.04% < 0.01% O DETECTADA
Monosomia X MO DETECTADA
Otraz Trizomiss MO DETECTADAS
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POSTNATAL

Objetivo

e Establecer las bases moleculares de la patologia del paciente

* Brindar herramientas que puedan utilizarse para la prognosis, tratamiento y
asesoramiento familiar

e Diferentes técnicas moleculares en funciéon de la anomalia que se quiera identificar

Cariotipo Array (BACs, oligos, PCR ( distintos Secuenciador _
FISH SNPs, de expresion, tipos) Sanger Ne;t Generatwn m i
etc) equencing

& |
rany'd ‘_Iz' =y I/' '\I
willlote!
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;Cual estudio es el mejor?

PCR

FISH CMA SANGER NGS

T T R ———

Evaluacion clinica
detallada:
Antecedentes familiares
Estudios previos
Sospecha clinica

Etiologia del
mecanismo molecular
de sospecha

Técnica molecular
mas adecuada




Anomalias Congeénitas

e N\ . .z
G728 Organizacion
VHES$HY
\& T«#«in‘!

-3 Mundial de la Salud
“Las anomalias congénifas se denominan también defectos de nacimiento, frastornos congénitos o
malformaciones congénitas. Se frafa de anomalias estructurales o funcionales, como Ios frasfornos
meftabolicos, que ocurren durante Ia vida infrauferina y se defectan durante el embarazo, en el parfo o en

un momento posterior de Ia vida”

> Se manifiestan de forma prenatal (gj.: polidactilia) o al Monogénica 7% Infecciones 2%

nacimiento (ej.: sordera congénita) \ X /Tera'rogenos 2%
Cromosomico 7% f o Otros 1%

> Afectan un 2-3% de los RNV T -

> La etiologia de las anomalias congénitas es en gran e
parte desconOCida, Siendo algunas de e”as de Origen S g

genético. p 4 X

Poligénico-multifactorial 20-25 % Desconocida 50-60 %



Anomalias Cromosdmicas NUMERICAS
KR A 5K e

K XX XX XK XX X

11 12

Monogénica 7% Infecciones 2%

\ \ Teratogenos 2%

Cromosémico 7% | / e Otros 1%

q . X HELE
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ESTRUCTURALES T
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) Genetics and Molecular Biology, 37, 1 (suppl), 210-219 (2014)
Copyright © 2014, Sociedade Brasileira de Genética. Printed in Brazil
www.shg.org.br

Review Article
New microdeletion and microduplication syndromes: A comprehensive review

Julidn Nevado'?*, Rafaella Mergener**, Maria Palomares-Bralo'?, Karen Regina Souza’, Elena Vallespin'?,
Rocio Mena'?, Victor Martinez-Glez'*, Maria Angeles Mori'?, Fernando Santos™*, Sixto Garcia-Mifaur'*,
Fé Garcia-Santiago™”, Elena Mansilla™, Luis Fernandez'®, Maria Luisa de Torres', Mariluce Riegel>"™
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Figure 3 - Mew microdel etiom and moieraduplication syndromes discovenad over the b thre e to five yeans. Red oquasnes indH e reported mi erodel
bl creles indicide reported microdopication.

Sindromes de microdelecion y microduplicacién

Chromosome 22
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Métodos de deteccion de CNVs

MLPA:
Reseolucion: 130-1 pb
Regidn investigada: 100 locus
(dos kits)
Tasa diagnéstica: 9-12%

Array:

Resolucion: >200 Kb

Citogenética:
Resolucién: >6-10 Mb
Region investigada: todo el
genoma
Tasa diagnéstica: 3%

TRERE

AE%% £ BRRL 13 2

BITIE W
L Pas

B

Regidn investigada: todo
el genoma

Tasa diagnéstica: 15-

20%

Array con cobertura exdnica 500 genes:
Reseolucion: »200 Kb- exdnica
Regidn investigada: todo el genoma

Tasa diagnéstica: >20%?




Cariotipo vs CMA
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Resolucion 3-10Mb Resolucion 150Kb en backbone
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Caracteristicas de los arrays ORIGINAL

Array CGH como primera opcion en el diagnostico
TI Pos genético: 1.000 casos y analisis de coste-beneficio™

i»

Neus Castells-Sarret="-*, Anna M. Cueto-Gonzalez*<, Mar Borregan®,
Fermina Lopez-Grondona?®, Rosa Mir6®, Eduardo Tizzano®? y Alberto Plaja®®

1.28 cm

|

Actuad size of
Cimnmf hip® aeny

2 Area de Genética Clinica i Molecular, Hospital vall d’Hebron, Barcelona, Espana
® Departament de Biologia Cel-lular, Fisiol
© Facultat de Medicina, Departament de C

Espana
@ CIBERER, Barcelona, Espana I XZ“K ZXI OSK 4XMK !xl SK
Recibido el 5 de abril de 2017; aceptado €

A Targeted ~244.000 ~105000 ~44000 ~15,000

32400 BACs IxIM 2x400K 4x180K 8x60K

B Targeted with Backbone
e 0o ororonm mn 1 ] (L1 | Iomn

CHEE NN ) <& N P 1

C Whole Genome Y - - . -
TR e s r e e e e

) O NN e ~1,000.000 ~400,000 |~180.000 | ~60.000
S
UTILIZADOS EN

FORMATO Y RESOLUCION

"
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CMA...En postnatal

ARTICLE

_ 33 estudios
Consensus Statement: Chromosomal Microarray N=21 698 pacientes

s a First-Tier Clinical Diagnostic Test for Individuals
with Developmental Disabilities or Congenital Anomalies

David T. Miller,-* Margaret P. Adam,23 Swaroop Aradhya,® Leslie G. Biesecker,® Arthur R. Brothman,s
Nigel P. Carter,” Deanna M. Church,® John A. Crolla,® Evan E. Eichler,'” Charles . Epstein,!!
Tar B Wil Moccasan 'V P ool "WYY Y AT T B o TR A A PP T4 ¥ 2 X P el 18

A

The American Journal of Human Genetics 86, 749—-764, May 14, 2010

FIRST-TIER

Discapacidad intelectual/Retraso global del desarrollo
Trastorno espectro autista

Malformaciones congénitas

Talla baja

Epilepsia

VVVVY

REFLEX

» Cromosoma marcador

» Traslocacion balanceada

> Cariotipo alterado para definir region involucrada
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v' Hibridacién comparativa: Muestra vs referencia

v' Se analiza ratio entre muestra y referencia> n° de copias

v Regiones ISCA con resolucion de entre 20-50Kb

v' Sondas de oligos y SNPs (180K), sondas de oligos (60K) o
v' Mosaicos > 20% P
v UPD mayores a 10Mb




CytoScan: Array de SNPs -

Crnromeo

) Make Ampiifisd DHA

Nextseq 550

ﬂ Incubale Amplified DNA

v" Muestra vs matriz de polimorfismos de SNPs
v Paso de amplificacion

v" Deteccion de bajo grado de mosaicismo (~5%)
v" DUP mayores a ~3Mb

v Input de ADN es mas bajo (200ng vs 1000ng)
v" Analisis con BlueFuse

T [<]]| GEMOMIC DNA (200 ng)

B )
—/

Sritas

NG L/
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ﬂ Extend Sham Samples on
BeadChip
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'B Fragmeni Amplified DNA

ﬂ Pigcipitale & Fesuspend

£

€ Pregare BeadChip ‘B M
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'ﬂ Aludo-Call Genptypas and
Ganarate Hagarls

€ Imege BeadChip

ﬂ Hytinidize Samplas on BeadChig

¥ Incharios Stain in Red Channai
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ACMG PRACTICE GUIDELINES

American College of Medical Genetics standards and
guidelines for interpretation and reporting of postnatal
constitutional copy number variants
Hutton M. Kearney, PhDY', Erik C. Thorland, PhD?, Kerry K. Brown, PhDY,

Fabiola Quintero-Rivera, MD®, and Sarah T. South, PhI)’, A Working Group of the American College of
Medical Genetics (ACMG) Laboratory Quality Assurance Commitiee

Disclaimer: These ACMG Standards and Guidelines are developed primarily as an educational resource for clinical

RECOMMENDATIONS FOR SYSTEMATIC EVALUATION AND CLINICAL
INTERPRETATION OF CNVs

1. Familiarization with well-established contiguous gene syndromes
2. Consideration of CNV size
3. Consideration of genomic content in CNV interval
Genes with reported pathogenic mutations in the medical literature
Genes with no reported mutations in the medical
No genes in interval
4. Comparison of CNV with internal and external Databases:
Dosage of copy number imbalance reported in the general population
studies.
Size of the reported benign CNV relative to the CNV in question.
Sex of individual in database relative to patient sex.
Validity of the CNV reported in general population databases.
Clinical characterization of “normal” individuals

PROBABLEMENTE

BENIGNA BENIGNA

VOUS




atabase of enomic ariants

A curated catalogue of human genomic structural variation

About the Project Downloads Links Statistics FAQ

Genome Browser Query Tool Submissions Contact Us Training Resources O M I M®

DB resultados de estudios de individuos Online Mendelian Inheritance in Man®
controles en un formato normalizado An Online Catalog of Human Genes and Genetic Disorders

Updated October 17, 2018

DECIPHER About Browse ~  DDD(UK)

GRCh37

Genome Browser

DB de CNVs con fenotipo asociado

Catalogo de genes y enfermedades

®

GeneReviews

Margaret P Adam, Editor-in-Chief; Senior Editors: Helly H Ardinger, Roberta A
£ AN ] Pagon, and Stephanie E Wallace. Molecular Genetics: Lora JH Bean and Karen
EﬁhEREVlEWS Stephens. Anne Amemiya, Genetic Counseling.

Seattle (WA): University of Washington, Seattle; 1993-2018.

Home  UserGuide  AnalysisTooks-  NewsAndViews  Abouts My Genes Logln / SignUp 153N 2372-0697

GeneCards®: The Human Gene Database © GeneCartsuie Copyright and Permissicns

ratmal i (=) W Revisiones expertas de enfermedades en un formato
Info de de 100 WEBs estandarizado y con un enfoque muy clinico y aplicado

ClinGen Dosage Sensitivity Map

Understanding Rare Chromosome and Gene Disorders DONATE LOGIN

Umrﬁ e A1
R
i gt The Clinical Genome Resource (ClinGen) consertium is curating genes and regions of the gename to assess
Families | Professionals | SupportUs | Whoweare [ oT——r——" ' whether there is evidence to support that these genes/regions are dosage sensitive and should be targeted on
= ey s S e e |n eﬂ a cytogenomic array.

Clrical Cename Resaifoe All data are shown in GRCh37 and GRCh38 coordinates.

We Are Unique!

Links

: ;.=
< - Search By Gene Name: Search By Location (GRCh37)
Unique is all charity supporting, informing and networking } ClinGen Home Page

with famili 4 Rare Chromosome Disorder or some Genes y regiones Con eVidenCia de senSibilidad

Smes conocidos/ familiares y profesionales en la dosis




gNOmAD
VYY)

genome aggregation database

gnomAD v2.1.1 = Search by gene, region, or variant l

Please note that gnomaAD v2.1.1 and v3 contain largely non-overlapping samples and both datasets
must be used to capture the full set of variation across gnomAD. For more information, see the FAQ
“Should | switch to the latest version of gnomAaD?

Examples - Gene: PCSKS, Variant: 1-55516888-G-GA

Structural variants

«gnomAD SVs v2.1: Structural variant (SV) calls generated
from a set of WGS samples that largely overlaps those in
gnomAD v2.1. This current SV release includes 10,847
unrelated genomes.

«gnomAD SVs v2.1 (controls): Only samples from individuals
who were not selected as a case in a case/control study of
common disease. 5,192 genomes.

«gnomAD SVs v2.1 (non-neuro): Only samples from
individuals who were not ascertained for having a
neurological condition in a neurological case/control study.
8,342 genomes.




Update 2019: ACMG standards for CNVs!! |

Genetics
o americon cotege ot meaica cencis snaceromes. . ACINIG TECHNICAL STANDARDS | inMedicine

®
Technical standards for the interpretation and reporting of
constitutional copy-number variants: a joint consensus
recommendation of the American College of Medical
Genetics and Genomics (ACMG) and the Clinical Genome
Resource (ClinGen)

Erin Rooney Riggs, MS, CGC', Erica F. Andersen, PhD*3, Athena M. Cherry, PhD? Sibel Kantarci, PhD?,
Hutton Kearney, PhD®, Ankita Patel, PhD’, Gordana Raca, MD, PhD?, Deborah I. Ritter, PhD?,
Sarah T. South, PhD'®, Erik C. Thorland, PhD®, Daniel Pineda-Alvarez, MD'',

Swaroop Aradhya, PhD*'" and Christa Lese Martin, PhD'

Disclaimer: This technical standard is designed primarily as an educational resource for clinical laboratory geneticists to belp them provide quality clinical
laboratory genetic services. Adherence to this standard is voluntary and does not necessarily assure a successful medical outcome. This standard should not be
considered inclusive of all proper procedures and tests or exclusive of other procedures and tests that are reasonably directed to obtaining the same results, In
determining the propriety of any specific procedure or test, the clinical laboratory geneticist should apply his or her own professional judgment to the specific

Riggs, E.R., Andersen, E.F., Cherry, A.M. et al. Genet Med (2019)

% Quantitative, evidence-based scoring framework

% Five-tier classification system

% "Uncoupling” the evidence-based classification its
potential implications for a particular individual.

—entas
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ClinGen CNV Pathogenicity Calculator

OImGen

Clinical Genome Resource

Switch fo CNV-Gain | Swiich to CNV-Loss

ClinGen CNV Interpretation Calculator

Welcome to the ClinGen CHV Interpi C The is based on the CNV scoring metrics that appear in [Unpublished]. This tool is designed to help you keep track
of the points you have based on the evi you have then tallies the points fo help you arrive at preliminary CHV classification
CHV-Loss helps 1o clinical signi of Copy Number losses

CHNV Loss

CNV-Gain

CHNV-Gain calculator helps to evaluate clinical significance of Copy Number gains

CHV Gain

http://cnvcalc.clinicalgenome.org/cnvcalc/



http://cnvcalc.clinicalgenome.org/cnvcalc/

Anomalias Monogénicas

Effect
Size

High

Very rare vari

Intermediate

Modest . Common
Estudios NGS diseases

Personalizados Common variants

Low > Variant
. frequency

© Monogenic Poligenic -
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Diagnostic Yield and Treatment
Impact of Targeted Exome
Sequencing in Early-Onset Epilepsy

Micholks Domas ™, Naria Guells™, Conracds DeGuzman ', Marna 5. McKonza®,
Sarah E. Buerki -, Daniel M. Evars”, Eric B. ?b]nh'.ﬂ]-ﬂ:l Boaiman’, Linda L. Hess',
Anfta Dafta®, Aspasiy Michowlss ', Kathrynm Seiby *, Buce M. Biormsen ', Gahnalls Horsath?,
Enfnr.:u:a:-nﬁr:gnl’. Clwrn [ M. van Kamabook™ ", Ramona Safvaryaova *, Erin Sinda’,
Patrice Eytoux ™, Shalin Adam '™, Margot L Ve Alan ™, Tamya K. Naison ™,

Comoli Solbocaan "7, Mary 8. Cornolly ' and' Marthow J Femos?
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Genetics
inMedicine

© Amerion callege a wesa ceneis snd oo ORIGINAL RESEARCH ARTICLE

Clinical whole-exome sequencing for the diagnosis of rare
disorders with congenital anomalies and/or intellectual
disability: substantial interest of prospective annual
reanalysis

Sophie Nambot, MD'**%, Julien Thevenon, MD, PhD"**, Paul Kuentz, MD, PhD%3*,
Yannis Duffourd, MSc34, Emilie Tisserant, PhD**, Ange-Line Bruel, PhD*%,
Anne-Laure Mosca-Boidron, MD***, Alice Masurel-Paulet, MD', Daphné Lehalle, MD’,
Nolwenn Jean-Marcais, MD"?, Mathilde Lefebvre, MD "%, Pierre Vabres, MD, PhD**,

Salima El Chehadeh-Djebbar, MD', Christophe Philippe, MD, PhD**, Frederic Tran Mau-Them, MD>*,
Judith 5t-Onge, DEC%4, Thibaud Jouan, BSc®**, Martin Chevarin, HNC>34, Charlotte Poé, BSc>34,
Virginie Carmignac. PhD?, Antonio Vitobello, PhD®**, Patrick Callier, MD, PhD?*4,
Jean-Baptiste Riviere, PhD*** Laurence Faivre, MD, PhD"?* Christel Thauvin-Robinet, MD, PhD %"
and Orphanomix Physicians’ Group®
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Exome sequencing has higher diagnostic yvield compared to
simulated disease-spedfic panek in children with suspected

monogenic disonders
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preparacion
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Entrega de
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Disease-associated genes
from reference databases

DECIPHER Asia-Pacific Region
L European Region
OMIM
Clinvar North America
HGNC South America

ICCG

The TruSight One Expanded Sequencing Panel ]C‘C S

Genes currently
in testing
EuroGentest

NHS
UK Geneatic Testing Network

Final gene lists for TruSight One Sequencing Panel Series

Table 1: TruSight One Sequencing Panel Specifications

Parameter

TruSight One Expanded

Cumulative Target
Region Size

16.5Mb

No. of Target Genes

6704

No. of Target Exons

~86,000

Probe Size

80-mer

No. of Probes

183,809

Minimum Coverage®

>20

Average Coverage

> 100

a. 95% of target regions typically covered at > 20

possible with fewer samples per run)

bigher percent coverage

Bundle

1+ HERITAS EXOMA CLINICO DIRIGIDO 1

+ & varsome

Exoma clinico

Solo aquellos genes
relevantes (o
potencialmente)
clinicamente

6704 genes
(86.000 exones)
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v Bioinformaticos / Cientifico'de Dato -
v" Pipeline bioinformatico propietario ‘basado en GATK (Broad Institute}
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Interpretacion de variantes

s v" OMIM (4000 genes, >6200 fenotipos genes)
~ . ¥ Databases ExAc / GnomAD
ot L Estandarizacion de diversos datasets de proyectos de secuenciacion NGS existentes
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v Clasificacion de variantes (ACMG)

Supporting very strong

—fraume = by e
St known funetion a
Imsense In gene with Vel —estabd s e
= M b TUnCHonal stucliss
4 show a deleterious
= v Vi
=T i
L. > =
W
e novo (patarnity and
Pl e e
e

CMama v by e with
& dorinmat varent SPz

Seanemct iy cim i

Sl v

COLLEGE of AMERICA
PATHOLOGISTS




o Yy

Pl @HeritasArg
CIMAas in
SCAN ME CIBIC + INDEAR @Heritas

Lic. Guadalupe Mgjico
guadalupe.mejico@heritas.com.ar




