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* Alinhamento
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aindo da maquina...

HiSeq" 2500

oo ene

0

illurnina

@Me0e805:5:000000000-A0VLL:1:1101:16473:1320 1:N:0:1
NTTGTCATCAGCTGAAGATGAAATAGGATGTAATCAGACGACACAGGAAGCAGATTTTGCTAAT
TTGGAACTAGGTCAGCTGAAGATCCTGTGAGCGAAGTTCCGGCAGTGTCACAGCAC

i
#55<<?BBDBDDDDDDFFFFFFHHHHHFHHAFHHHHHHHHHBHHHHHF FFHHHHHHHHD GDGHC
AFHFHHHHHHFGHDDHFB BE3==7EEEE
@M00805:5:00000000 N:0:1
NAGAAATCACAGACATAC CAGCCTCCAGCACATTCT
AGCATCTGCCGTCACATT CAGAAGACAGA

+
#5577 ?BBDDEDDDDDGGG GHHHIITITIIITHIIII
HHHHHHHHHHHHHHHHHHHHHHHHHGGF GEGGGGGGGGGGGGGGGGEGGGGCEGG>
@Me0805:5:000000000-A0VLL:1:1101:14046:1321 1:N:0:1
NTTTCGTGGAAGTGGGTTACCTGACAGTGTGCACGCCCCCAGCAGGTTCACAATATTCTCGTGG
ACATGAGTGCCTCTCTTTCAGAGCTGTCTGCTTTTTCTGTCAAAGAAAGGAGCATT




Alinhamento

Genoma referéncia
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¥
, Min 10x
Cobertura de profundidade Ideal 20x

Cobertura de extensao Ideal 298%



Chamada de variantes e anotacao

AGGGCTGAATCG

AGGGCTG cATCG

Genoma referéencia

Genoma paciente

(

Variantes
presentes
no

~

. baciente

Ensembl
UCSC gnomAD
1000G

CADD
ABraOM GERP

PolyPhen




Analise da VCF

las Dados Revisdo Exibir Ajuda 2 Diga-me o que vocé deseja fazer 1= Compartilhar 17 Comentarios
| ir - -
2 . EE: Quebrar Texto Automaticamente Geral - @ @ @ EEH e %? p
F tacdo F t Estilos d mbea Classifi Locali
= == M | el - 'Q'_;' . O 000 &0 .00 armatagao armatar Como 1Hos de i rcar acallzar
£= 3= & Mesclare Centralizar 2-% el Condicional -  Tabela - Célula ~ fef] Formatar - o ™ ' eFiltrar~ Selecionar~
Alinhamento M MNimero M Estilos Células %l Classificarde Aa Z
El Classificarde Za A
Classificagdo Personalizada...
1 K L M M o P Q R 5 T u < it
Ieroy
zxonicFun Func.knov Gene.kno GeneDeta ExonicFun AAChange Func.ensC ExonicFun ExAC03_A ESP_ALL 1000G_ALIdbSHNI =
YA ncRMNA_ex WASH7P MNA MNA MNA NcRMNA_ex NA 0 0 f Filtro (Ctrl+Shift+L)
A ncRMNA_ex WASH7P MNA MA MA ncRNA_ex NA 1] 1]
NA NcRNA_exWASH7P NA NA NA NcRNA_exNA 0 0 ﬂ‘tl"“‘e_ : f"ltjragem das celulas
selecionadas.
A NcRMNA_ex WASH/P MNA MA MNA NcRMNA_ex NA 1] 1]
NA NcRMNA_ex WASHIP NA MNA NA NcRMNA_ex NA 0 0 Em seguida, clique na seta do
NA NcRNA_ex WASH7P NA NA NA NcRNA_ex NA 0 0 cabecalho da coluna para
= = restringir os dados.
YA ncRMNA_ ex WASH7P MNA MNA MNA ncRNA_ ex NA 0 0f
A ncRNA_ex WASH7P NA MNA MNA ncRNA_ex NA 0 0f
YA ncRMNA_ex WASH7P MNA MNA MNA ncRNA_ex NA 0 0
NA NcRNA_ex WASHTP  MNA MNA NA ncRMNA_ex NA 0 0 | @ Dé-me mais informagées



Planilha VCF no Excel

Troca de base

Posicao no
Cromossomo

A Informacdes da variante:
Localizacdo, troca de aa, Banco de dados:
impacto, etc Frequéncia

1 I I
| l \( \

Nome do gene

© | D | E | | G | H | I | ] | K | L | M | N | 0 | P | Q | R | 5 T U | A l

1 |Chr Pos 1D Ref Alt Func.refG Gene.refC ExonicFur Func.knov Gene.kno GeneDeta ExonicFun AAChange Func.ensC ExonicFun ExACO3_A ESP_ALL 1000G_ALIdbSNP138 26226
2 | 1 14464 A T NCRMNA_ex WASHTP MNA NCcRMNA_ex WASHTP  MNA NA NA NCRMA_ex NA 1] 0 0,095347 0 0/1:11,6:1
3 | 1 14487 . G A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P NA NA NA ncRNA_ex NA 0 0 1] 0 0/0:17,0:1
4 1 14522 G A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 1] 0 0/0:19,0:1"
SJ 1 14542 A G NCRMNA_ex WASHTP NA ncRMA_ex WASHTP  NA NA NA NcRMA_ex NA 1] 0| 0.| 0 0/0:14,0:1:
6 | 1 14574 A G NCRMNA_ex WASHT7P NA ncRNA_ex WASH7P  MNA NA NA NcRMA_ex NA 1] 1] 1] 0 0/0:16,0:11
7 | 1 14530 G A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 1] 0 0/0:16,0:11
3 | 1 14599 . T A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P NA NA NA ncRNA_ex NA 0 0 0,147564 0 0/0:20,0:21
9 | 1 14604 . A G ncRNA_ex WASH7P  NA ncRNA_ex WASH7P NA NA NA ncRNA_ex NA 0 0 0,147564 0 0/0:34,0:3:
10| 1 14610 . T C NCRMNA_ex WASHT7P NA ncRNA_ex WASH7P  MNA NA NA NcRMA_ex NA 1] 1] 1] 0 0/0:37,0:3
11| 1 14653 rs3750862 C T NCRMNA_ex WASHTP MNA NCcRMNA_ex WASHTP  MNA NA NA NCRMA_ex NA 1] 1] 1] 0 0/0:50,0:51
12| 1 14677 rs2013271 G A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 00,0445 0/0:50,0:5
13 1 14741 . C A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 1] 0 0/0:50,0:51
14 | 1 14791 . C T NCRMNA_ex WASHTP NA ncRMA_ex WASHTP  NA NA NA NcRMA_ex NA 1] 1] 1] 0 0/0:50,0:51
15 | 1 14842 . G T NCRMNA_im WASHT7P  NA NCcRMNA_ex WASHTP  MNA NA NA NCRMA_in NA 1] 1] 1] 0 0/0:50,0:51
16 | 1 14504 . G A ncRNA_im WASHZP  NA ncRNA_ex WASH7P  NA NA NA ncRNA_in NA 0 0 1] 0 0/0:50,0:5
17 | 1 14907 rs7958514 A G ncRNA_im WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_in NA 0 0 1] 0,75 0/1:309,38
18 | 1 14933 rs1998566 G A ncRNA_Im WASH7P  NA ncRNA_ex WASH7P  NA NA NA NcRNA_in NA 0 0 0,028355 0 0/0:55,0:5!
19 | 1 14548 rs52018559 G A NCRMNA_im WASHT7P  NA ncRNA_ex WASH7P  MNA NA NA NcRMA_in NA 1] 1] 1] 0,0095 0/0:55,0:5
20 | 1 14976 rs7125225 G AC ncRNA_ex WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 1] 0 0/0:55,0,0:
21 | 1 14976 rs7125225 G AC ncRNA_ex WASH7P  NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 0 0,952292 0/0:55,0,0:
22 | 1 15029 rs2010454 G A ncRNA_ex WASH7P  NA ncRNA_ex WASH7P NA NA NA ncRNA_ex NA 0 0 1] 0,004 0/0:55,0:5
e J= I 1 A0 we INNADD D T T meDhIA MAIACIITD  AILA mneDRILA AMIACLIT  RILA ALA ALA oD RLA ALA n NN AITNCAD NANes nf1.95 28




Exemplo de Caso clinico

Filha de pais primos de 12 grau

Baixa estatura aos 17 anos, com 1,25cm

(ZAlt = -6,0)
Diagnosticada com deficiéncia de GH, b ‘ é
LH/FSH e TSH LN

RM: neurohipodfise topica e adenohipofise
hipoplasica

Puberdade induzida aos 21 anos

Atingiu altura final de 1,51cm (ZAlt = -1,83)

Fang et al., 2016. Clin Endocrinol.



Importante!

* Conhecer a clinica do paciente de forma detalhada

O que vocé esta buscando?

|\ O maior numero de
informac0des iniciais facilita
chegar em um resultado

A 4

* Definir padrao de heranca esperado para o fenotipo,
levando em consideracao o historico familiar

Vale a pena fazer um familiar
para facilitar a busca no
exoma?

AutossOmica
dominante?

DeNovo?

Autossbmica
recessiva? Ligada ao X?




Exemplo de Caso clinico

Filha de pais primos de 12 grau

Baixa estatura aos 17 anos, com 1,25cm

(ZAlt = -6,0)
Diagnosticada com deficiéncia de GH, b ‘ b
N

LH/FSH e TSH

RM: neurohipodfise topica e adenohipofise
hipoplasica

Puberdade induzida aos 21 anos

Atingiu altura final de 1,51cm (ZAlt = -1,83)

Apenas a paciente indice foi para o
Seq uenciamento por EXOMA Fang et al., 2016. Clin Endocrinol.



Padrao de Heranca

iene.rE ExonicﬂE‘ Func.kﬂE‘ Gene.klE‘ GeneDE ExonicﬂE‘MChaE Func.em ExonicﬂE‘ ExACOE ESP_AI_IE‘ IOOOGE dbSNPE 252{3 E

VASH7P NA NcRNA_ex WASH7P NA NA NA NcRMNA_ex NA 0 0 0,095847 0 0/1:11,6:17:99:106,0,227
VASH7P NA ncRNA_ex WASH7P  NA NA NA ncRNA_ex NA 0 0 0 0 0/0:17,0:17:51:0,51,479
0 0 0/0:19,0:19:0:0,0,406

0 0 0/0:14,0:14:0:0,0,345
0
0

0 0/0:16,0:16:0:0,0,410

Maostrar linhas onde:

26226 0 0/0:16,0:16:15:0,15,381
contém 11 0,147564 0 0/0:20,0:20:27:0,27,606
@E Oogu 0,147564 0 0/0:34,0:34:93:0,93,1395

0 0 0/0:37,0:37:99:0,102,1530
0 0/0/0:50,0:50:82:0,82,1424
00,0445 0/0:50,0:50:99:0,120,1800
0 00/0:50,0:50:99:0,120,1800
ok || cancear | 0 0 0/0:50,0:50:99:0,120,1800
0
0
0

| |

Use T para representar um unico caractere
Use * para representar uma série de caracteres

0 0/0:50,0:50:99:0,120,1800

VASH7P NA ncRNA_ex WASH7P NA MNA MNA ncRNA_in NA 0 1] 0|0_-"0:50,0:5.| ):99:0,120,1800
VASH7P NA NCRNA_ex WASH7P NA NA NA NCRMNA_in NA ] ] 0,75 0/1:309,38:347:57:57,0,822
VASH7P MNA NcRNA_ex WASH7P NA MNA MNA ncRNA_Iin NA 1] 0 0,028355 0 0/0:55,0:55:99:0,120,1800
VASH7P MNA ncRNA_ex WASHT7P NA MNA MNA ncRNA_in NA 1] 1] 1] 0,0095 0/0:55,0:55:99:0,120,1800
VASH7P NA ncRNA_ex WASHT7P NA MNA MNA ncRNA_ex NA 0 0 0 0 0/0:55,0,0:55:99:0,120,180
a a 0 0,952292 0/0:55,0,0:55:99:0,120,180(
32215 de 535544 registros localizados, 0 0 0 0,004 0/0:55,0:55:99:0,120,1800
n NN A1LASAD NANgs Nf1-95 2700023000 5734

Wild Type: 0/0
Heterozigoto: 0/1
Homozigoto: 1/1



Bancos de dados populacionais

2.504 genomas de 26 populacdes diferentes

Individuos sem doencas associadas

71.702 genomas de individuos nao relacionados

Provindo de estudos feitos em doencas especificas ou
estudos de populacao

6.500 exomas de individuos nao relacionados

ESP6500

Provindo de estudos de doencas do coracao, sangue e pulmao.




Bancos de dados populacionais

609 exomas de individuos nao relacionados
ABraOM

ldosos saudaveis da cidade de Sao Paulo

523 exomas de individuos nao relacionados

SELA Provindo de estudos feitos em doencas
endocrinologicas




Frequéncia da variante

sene.r| * | Exonick ~ | Func.kf ~ |Gene.kl = | GeneD| = | Exonicf ~ | AAChat ~ | Func.el = | Exonick = | ExAc03 ~ |ESP_aL ~ | 1000G |~ dbSNPjL[

JR4AFS nonsynon exonic  OR4F5S NA nonsynon OR4F5:ucl exonic  nonsynon  0,9354 0,7598 0 0,736303
JRAFS synonymc exonic  OR4FS MNA synonymec OR4FSucl exonic  synonmymec  0,7637 0 0,688099 o
: : 1} 0

1} (1}

* Mostrar linhas onde: o 1
ExACO3_ALL 0 0,846154

& menor ou iguala |~ | |[0,01 0,982628 0,838504

3 ®E Oou 0,913139 0,918302
3 - | 1 0,996335
' 0,920927 0,924754
Y Lse 7 para representar um Unico caractere 0441893 0,129093
J Use * para representar uma série de caracteres 1 0,899628
' oK Cancelar 0,89976 0,880242
' _— S : : ., — : _— I . : n 0,922324 0,929743
MOC2ZL  synonymcexonic  MNOCZL  NA synonymc NOC2Liucl exonic  synonymc  0,9356 0,9273 0922724 09300738
NOC2ZL nonsynon exonic MNOC2L MA nonsynon NOC2L:ud exonic Nonsynomn 0,9355 0,9273 0,922724 0,928783
NOCZL  MA imtronic  WOCZL  NA MNA MNA intronic  MNA 0,9279 0,8962 0,904353 0,801233
NOCZL MA intronic MNOC2ZL  NA MA MA intronic MNA 0,9279 0,8954 0,904353 0,800078
NOCZL MA UTRS NOCZL  uc00laby. NA MNA intronic MNA 0 0 0920727 0,927793
NOCZL  MA imtronic MOCZL  NA MNA MNA intronic  MNA 0,8172 0,6902 0,634385 0,0302069

(LHL1Y synonymcexonic  KLHLI7  NA synonymc KLHL17:uc exonic  synonymc  0,9077 0,8589 0,859225 0,323079

Frequéncia na populacao >1% = Polimorfismo



Pos |~ ID

|~ |Ref |~ |Alt

1360<£ 2| Classificarde AaZ
6630¢ E_L Classificarde Za A
13565 Classificar por Cor
18865(
—

339597 |

37891¢

37891 Filtros de Texto
1004341 -

Pesquisar
1004341
115937¢ -.[m] (Selecionar Tuda)
178984 -] dowr.'l stream
-[v exonic
133523( . .
] -[Jintergenic

163764: -] intronic
1723301 -] ncRMA_exonic
1730122 [ ncRMNA_intronic
1791484 -.[Jupstream
1331247 -] upstream;downstream
188124¢ N
205207z
22925292 rsb64340 C G,A

AIOTACID woTNENT1A TTT

T TTT T

Impacto: Regiao

|~ |Func.re ~ |Gene.r{~ | Exonick ¥ | Func.kr

Cancelar

intronic

HTD 2

>

LOCT2973 NA
LOC10013: NA
CFAPTA NA
CFAPTA MNA
ARHGEF1E NA
DFFB MNA
DFFE MNA
MNMMNATL MNA
NMMATL MNA
PTCHDZ2 MNA
PRAMEF1. NA
LOC39100: MA
CLCNEE MNA
CROCC MNA
MFAPZ NA
ARHGEFI1C NA
KLHDC7A MA
KLHDC7A MNA
MINOS1-M MA

D UBKN1IO MNA

EPHAB MNA

Ik Fatad RIA

UTR3 LOCT2973 uc021loeg. NA
UTR3 LOC10013: uc00labe, NA
UTR3 KIAALIT51 uc00laim. NA
UTR3 KIAATT51 ucO0laim. NA
intronic ARHGEF1E NA NA
intronic DFFB MNA NA
intronic DFFBE MNA MNA
UTR3 NMNATL uc00lagp. NA
UTR3 MNMMATL ucO0lagp. NA
intronic PTCHD2 NA NA

intergenic PRAMEFL. dist=7208; NA
intergenic PRAMEF3, dist=2061( NA
CLCNEB NA MNA
CROCC  uc00lazt.iMNA
MFAPZ2  wcO0lazw. MNA
ARHGEF1C NA MA
KLHDC7A ucD0lbax. NA
UTR3 KLHDC7A ucD0lbax. NA
UTR3 MINOS1-M uc021ohw NA
downstrei UBXNLIO NA MA
EPHAS MNA MA

[ P T

intronic
UTR3
UTR3
intronic
UTR3

intronic

HnTo> s W s RLA

Exonic

Splicing

MNA
MNA
MNA
MNA
NA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA
MNA

hlA

intronic  MNA

ncRMNA_ex MNA
intronic MNA
intronic MNA
intronic  MNA
intronic  NA
intronic  MNA
ncRMNA_in NA
ncRMA_in MA
UTRS MNA
NcRMNA_ex NA
ncRMA_ex MA
intronic MNA
UTR3 MA
UTR3 NA

intronic  NA
downstrei NA
downstrei NA

UTR3 NA
UTR3 NA
intronic MNA
TR KIA

=

=

r

Gene.k = GeneDi * |Exonick = | AAChar ~ | Func.et = | Exonick = | ExACO3.T

hgﬁﬁﬂﬁﬁﬁﬁgﬁﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁ



Impacto: Funcao

Pos 1D ~ | Ref
1 A5E+08 rs0lB0973 A
1,53E+08 rs6143428 C
2, 03E+08 rs1141109 G
27838058 rs1112707 C
1,53E+08 rs5835439 G
1,72E+08 rs406608356 C
2,09E+08 rs2118297 A
42907112 rs2228468 A
56591278 rs1501503' T
57233870 rs2893641 A
F2715087 rs1469853- T
75715099 rs1480309 T
1,96E+08 rs2013751T
2207083 rs2677605 A
62845388 rs1397547 G
88537414 . CAGCAC
1,41E+08 . C
2447607 rsd4702269 A
1,13E+08 rs348942 T
1,13E+08 rs348942 T
1,13E+08 rs3485942 T

A_ACLAR reIRNATE 02

v Al

Classificar por Cor

[y
.,I F

Eiltros de Texto

Pesquisar

..... (W] (Selecionar Tudo)

frameshift_insertion

[ nonframeshift_insertion
nonsynonymous_ShY

o[+ stopgain

|:| synonymous_SHV

----- [Junknown

C,TGCTGC exonic MCC

Frameshift Indels

exonic

exonic

exonic

exonic

exonic
b exonic
» | EXOnic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
Cancelar exonic
i exonic
nonframe exonic

NEPFE,NE NA
LCE4A MNA
KDMSE NA
ZNF312  MNA
FMINLZ  NA
GORASP2 NA
PIKFYWVE NA
CCBP2 NA
CCDCBb  NA
HESX1 MNA
FL20518 MNA
FU20518 NA
MUC4 NA
SH3TC1 MNA
LPHMNZ MNA
DSPP NA
MAML3 NA
KIAADSAT NA
MCC MNA
MCC MNA
MCC NA

Stop Gain/Loss

Nao sinbnimas

nonsynon NEPFE:ucl ncRNA_ex NA

nonframe LCE4A:ucO exonic
synonymec KDMSB:uc exonic
synonymc ZNF5312:uc exonic
synonymec FMMNL2:uc exonic
synonymec GORASP2: exaonic
synonymc PIKFYWVE:U exonic
nonsynon CCBP2:ucl exaonic
stopgain CCDCB6:urexonic
nonsynon HESX1:ucC exonic
synonyme FLI20518:0 exonic
nonsynon FLI20518:1 exonic
nonsynon MUC4:ucl exaonic
synonymec SH3TCL:uc exonic
synonymec LPHN3:ucl exonic
nonframe DSPP:ucll exonic
nonsynon MAML3:uexonic
frameshif KIAAD347: exonic
nonframe MCC:uc00 exonic
nonframe MCC:uc00 exonic
nonframe MCC:uc00 exonic

nonframe
synonymc
synonymc
synonymec
synonymc
SYnonymc
nonsynon
stopgain

nonsynon
synonymc
nonsynon
nonsynon
Synonymc
synonymec
nonframe
nonsynon
frameshif
nonframe
nonframe
nonframe

jFunc.reﬂlGene.n;ExonicEFunc.kl' Gene.kl * |GeneDi * | Exonich ~ |AAChar = | Func.et ~ | Exonich = | EXAC03-T
%l Classificarde A a Z

il Classificarde Za &

0,001
0
0,0003
0,0001
0,0019
0,0023
0
0,0088
0,0003
0

0

0
0,0002
0,0021
0,0003
0,0013

0,0003
0,0016
0,0033




Predicao in silico
Splicing

« Sitio de Splicing canbnico: -2/+2 nos limites exon/intron

* Entretanto, variantes sindnimas ou intronicas também podem
alterar sitios de splicing!

A

S

o
MaxEntScan::scorebss

Human Splicing Finder

Splice site prediction GeneSplicer http:/Avww.cbcb.umd.edu/software/GeneSplicer/ Markov models

gene_spl.shtml

Human Splicing Finder http://www.umd.be/HSF/ Position-dependent logic

MaxEntScan http:/genes.mit.edu/burgelab/maxent/Xmaxentscan_ Maximum entropy principle
scoreseq.html

NetGene2 http://Avww.cbs.dtu.dk/services/NetGene2 Neural networks

NNSplice http:/Avww fruitfly.org/seq_tools/splice.htmi Neural networks

FSPLICE http://www softberry.com/berry.phtmi?topic=fsplice& Species-specific predictor for splice
group=programs&subgroup=gfind sites based on weight matrices model

+ dbcSNV: presente na VCF



Predicao in silico

Na

Diversos algoritmos...
« SIFT

Mutation Assessor

o sinOnimas

— Conservacao evolutiva da proteina

- PROVEAN -

 PolyPhen2 — Estrutura/Func¢do da proteina

- GERP++ — Conservacgao da sequencia de nucleotideos
. Conservacao da sequencia + frequéncia +

° MutationTaster integracao com banco de dados

- CADD — Integracdo de multiplos dados

Apenas auxiliares,

e nao critérios de exclusao!



Descricao prévia

Associacao do gene ao fenotipo
I YEARS

OMIM

Human Genetics Knowledge
for the World

€ GeneCardsSuite

Associacao da variante ao fendtipo

(' Artigos sobre o gene
/ﬂﬁ)‘@

Human Gene Mutation Database Pu bmed




Pos - ID - | Ref
42907112 rs2228468 A
56591278 rs1501503 T
57233870 rs2893641 A
75715099 rs1480309 T
1,96E+08 rs2013751 T
141E+08 . C
SA4T7607 rsd4702269 A
LAEHDS rs250426 G
1,8E+08 rs1046410.C
55304355 rs1413188 C
1,01E+08 rs7600100 G
1,45E+H08 rs1325548 C
396915 rs1241928 C
1651169 rs7145409. T
1,04E+08 rs1077825 T
1,22E+H08 rs1420429 G
T8272267 rs2013804 T
42373810 rs1163568 G
82444527 r51159745 C
82517531 rs1510137 T
31770696 rs3448797 G

INLIANTTI weITTTACS A

Lista de genes

- |Alt - |Func.re-¥ Gene.r v | Exonick-T | Func.kr = |Gene.k| v |GeneDy ~ | Exonick ~ | AAChar ~ | Func.er v | Exonich * | EXAC03-T|ESP_AL-T|1000G_ T dbSNPI-T 2621 -
cT exonic ACKR2  nonsynon exonic |CCBP2  |NA nonsynon CCBP2:uc exonic  nonsynon  0,0088 0 0,006789 0,000987 1/1:0,53,0:53:99:180
TGGGEGETA exonic CCDCeE  stopgain exonic CCDCBE  |MNA stopgain CCDCB6:u exonic stopgain 0,0003 0 0,000399 0 1/1:2,70,0:72:99:2653
G exonic  HESX1  nonsyremeewem)> |HESX1 |neemwemenon HESX1:ucl exonic  nonsynon 0 0 0 0 1/1:0,85:85:99:2801,
A exonic  FRG2C  nonsynon exonic  |FLJ20518 |NA nonsynon FLI20518:1 exonic  nonsynon 0 0 1] 0 1/1:0,1:1:3:34,3,0
G,C exonic  MUC4 nonsynon exonic  |MUC4 MNA nonsynon MUC4:ucO exonic  nonsynon  0,0002 0 0 0,002002 1/1:1,44,0:45:93:190¢
A exonic  MAML3  nonsynon exonic  |[MAML3  |NA nonsynon MAML3:u(exonic  nonsynon 0 0 1] 0 1/1:0,0:21:6:49,6,0
G,AT exonic  |ICE1 . exonic  frameshif 0 0 1] 0 1/1:0,86,0:86:99:2905
T.A exonic  SRAL HES:':].:UE‘Dnglﬂ.ﬂlIEKDﬂllC.T??C:FIJZE-T exonic  synonymc  0,0042 0 0,007588 0,000118 1/1:1,45,0:46:99:147
G,A exonic  OR2YT Mooy on ERone o2 e oy onaroctexonic . nonsynan 0 0 1] 0 1/1:0,30,0:30:90:1054
T exonic  HMGCLLL nonsynon exonic  |HMGCLLL [NA nonsynon HMGCLLL: exonic  nonsynon  0,0025  0,0027 0,000599  0,00284 1/1:1,75:76:99:2562, 1
CA exonic  MUC12  nonsynon exonic  |MUC12  [NA nonsynon MUC12:uc exonic  nonsynon  0,0018 0 1] 0 1/1:0,57,0:57:99:177¢
T,G exonic MROH6 nonsynon exonic  |MROHBE |NA nonsynon MROH6:ucexonic  nonsynon  0,0007 0 1] 0 1/1:0,59,0:59:99:1914
T,G exonic  PKP3 nonsynon exonic  |PKP3 MNA nonsynon PKP3:ucOC exonic  nonsynon  0,0007 0 1] 0 1/1:0,8,0:8:24:255,24
C,TGTGGGexonic  KRTAPS-5 frameshif exonic  |KRTAPS-5|NA frameshif KRTAPS-5:.exonic  frameshif 0 0 1] 0 1/1:0,26,0:26:84:979,
G,A exonic  Cl2orf42 nonsynon exonic  |Cl2orfa2 |[NA nonsynon Cl2orf42:1exonic  nonsynon  0,0007 0 1] 0 1/1:0,40,0:40:99:118C
GGAGGAGCexonic  WDRe6 frameshif exonic |WDRG66 |NA frameshif WDRB6:uc exonic  frameshif  0,0002 0 1] 0 1/1:0,34,0:34:99:1831
TGG exonic  SLAIN1  frameshif exonic  |SLAIN1I  [MA frameshif SLAINL:uc exonic  frameshif 0 0 1] 0 1/1:0,2:2:6:76,6,0
CT exonic  PLA2GAD nonsynon exonic  |PLA2GAD |NA nonsynon PLA2G4AD: exonic  nonsynon  0,0001 0 1] 0 1/1:0,43,0:43:99:128¢
A exonic EFTUD1 nonsynon exonic  |EFTUDL  |NA nonsynon EFTUDL:u¢ exonic  nonsynon 0,002  0,0067 0,008387 0,007404 1/1:0,55:55:99:1886, 1
C exonic EFTUD1 nonsynon exonic  |EFTUDL  |NA nonsynon EFTUDL:utexonic  nonsynon  0,0021  0,0064 0,008387 0,00551 1/1:0,85:85:99:2950,
GA,GAA  exonic  ZMNF720 frameshif exonic |ZNF720 |NA frameshif ZMF720:ucexonic  frameshif 0 0 1] 0 1/1:2,86,0:88:99:241¢
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HOMEOBOX GENE EXPRESSED IN ES CELLS; HESX1

Alternative titles: symbols

RATHKE POUCH HOMEOBOX; RPX

HGNC Approved Gene Symbol: HESX1

Cytogenetic location: 3p14.3  Genomic coordinates (GRCh38): 3:57,197,837-57,227,642 (from NCBI)

Gene-Phenotype Relationships

Location  Phenotype

3pld3 Growth hormone deficiency with pituitary anomalies
Pituitary hormone deficiency, combined, 5
Septooptic dysplasia

Gene(s)
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Classificacao ACMG

Benign (i) 1 Stand-alone (BA1) OR
ii) =2 St BS1-BS4 : 4 P
: : <f'> >2 Strong ( ) _ Uncertain (i) Other criteria shown above are not met OR
Likely benign (i) 1 Strong (BS1-BS4) and 1 supporting (BP1- Y
BP7) OR significance

(ii) the criteria for benign and pathogenic are
(i) =2 Supporting (BP1-BP7)

contradictory
Provavelmente VUS Provavelmente
Benigna patogénica
«“ .
Variante de
. . . ”
Significado Incerto
Likely pathogenic (i) 1 Verystrong (PVS1) AND 1 moderate (PM1— Faihegenic D ey o D
(a) =1 Strong (PS1-PS4) OR
PME6) OR
. (b) =2 Moderate (PM1-PM6) OR
(i) 1 Strong (PS1-PS4) AND 1-2 moderate ;
(PM1-PM6) OR (c) (’lpmcit;:;t(e) g’M1—PM6) and 1 supporting
(iii) 1 Strong (PS1-PS4) AND =2 supporting (d) =2 Supporting (PP1—PP5)
(PP1-PP5) OR (ii) =2 Strong (PS1-PS4) OR
(iV) >3 Moderate (PM 1—PM6) OR (iii) 1 Strong (PS1-PS4) AND
(v) 2 Moderate (PM1-PM6) AND =2 supporting (a)=3 Moderate (PM1-PM6) OR
(PP1-PP5) OR ()2 Moderate (PM1-PM6) AND 22
(vi) 1 Moderate (PM1-PM6) AND >4 supporting SLEnOnG PR P OR
(PP1-PP5) (c)1 Moderate (PM1-PM6) AND =4

supporting (PP1-PP5)



Critérios ACMG

Pontuacao de acordo com:

Descricao prévia de variantes no gene

Tipo de variante (Frameshift? Stop gain? Missense?)
Localizacao na proteina (Hotspot? Dominio importante?)
Estudos de predicao in silico

Frequéncia da variante na populacao

Segregacao familiar
Estudos funcionais in vitro ou in vivo

Fenotipo e historico familiar do individuo




Ferramentas online

Para a classificacao automatica de varios dos critérios:
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