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CCRH
(Cancro Coloretal Hereditario)
Tipo % CCR Genes | Outros Genes/Loci | Heranga Analise
Molecular
MLH1, PMS1,
S. Lynch MSH?2 TGFBR2,
. ~90, ’
(HNPCC) 3% MSHS, MLH3, AD PCR e Seq.
PMS2 EPCAM,
BRAF
FAP ~1% APC - AD PCR e Seq.
MAP 0.7%
MUTYH - AR PCR .
(familiar CCR<20 (2%) v G
adenomas)
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ANALISE CONVENCIONAL - Baseada na PCR (exao a exao) e Sequenciacao de Sanger

Extraccao de DNA Gendmico

&-—.—’i
L

Validagao
Técnica Eletroforese
capilar
Sequenciador

Purificacdo -

T GC CaC T CTGETAC T CCTCT CCCCAGG C CAGC CGC T CA
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Purificacao

GCGRATEL CACARCGC TACAGGTG
GCGRATGCGTCCACARCGE TACAGET
GCGRATGCGTCCACARCGCTACAGE
GCGARTGCGTCCACARCGCTACAG
GCOGAATGCGTCCACARCGCTACA
GCGARTGCGTCCACAACGCTAC
GCGAATOCGTCCACARCGCTA
GCOAATCCGTCCACARCGLT
GCGRATGCGTCCRCARCGE

Reagay de

GCGAATGCGTCCACA
GCO@RT,
=Sdnger
GCOGARTOCGTCC
GCGAATGCGTC
GCGAARTGCGT

GCORATECE

GCGRATLE

GCGRATE
GLGRAT

Validagcao e
Interpretacao
dos resultados

Relatdrio

—
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MLH1- 19 ex6e5° g. DNA'57 59 kb; mRNA° 2.750 pb; 756 aa
78 9 12 13 14 15 1617 19

St —HHH H—HE

APC: 16 exdes; g.DNA:108.35 kb; mRNA: 10.701 pb; 2.843aa
2 34 5 6 7 8 9 1011 121314 15

_

16

3)

Cac T CT GT 4acC T O CcC T CaAac O C T T T CaCc C T CTG CAaGG A A C CTGGT G GO

mmmuumummummm.uumnmummmI Iunlhh

Exemplo Andlise Convencional, S. Lynch (HNPCC):
MSH2 (16Ex) = MSH6 (10Ex) ; MLH1 (19Ex) = PMS2 (15Ex)

? NGS
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NGS

Next Generation Sequencing

FAP:

S. Peutz-Jeghers:
FIP: SMAD?
Tumor Hamartoma : PTEN
Hereditary Gastric Cancer: CDH1
S.Li-Fraumeni: TP53; CHEK2

llumina's compact MiSeq systam
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1) Extracsoe TruSight Cancer Sequencing Panel (lllumina)

Quantificagao G
DNA Transposames Genomiio DNA Biotin probes
O e —Te T

Y ¥, . :
+ — —
N gmhp I
& Tagmentation »
([, LT §., C. Hybridize biotinylated probes to targeted regions
- 300 bp

e —— 6 &

-‘\-.- ' ‘ Streptavidin beads
# PCR Amplification L

T

Enrichment-Blaady Eragment _l.'

A. Prepare sample

D. Rapid capture using streptavidin beads

© - 0

Sequencing-Ready Fragment

B. Denature double-stranded DMA library (for simplicity, adapters E. Elute from beads

and indexes not shown)
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O

Validagao
Sequenciag¢ao Sanger

U
C>Relatério

Interpretacgao
e Resultados/Variantes
- Patogénica
- Patog. Desconhecida
-Provavel. Patogénica
-Provavel. nao Patog.
- Nao Patogénica
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Analise Bioinformatica
Seletiva = Filtros

Qualidade:
Cobertura Horizontal
Cobertura vertical
Q30>80%
Software:
Variant Studio
Isaac Enrichment

IGV - Integrative Genomics Viewer

10/

4

Anotacio/Classificacao de
Variantes/Alteragées

Confrontacdo c/ diversas
Bases de Dados, ex.
InSiGHT; ClinVar
LOVD; HVP
SIFT; HGMD
PlyPhen2
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Objetivo a Validacao da NGS:
TruSight Cancer Sequencing Panel (lllumina) 94 genes
e 284 SNPs associados a predisposicao para diversos tipos de cancro

DNA gendémico (Sangue periférico) 34 doentes com CCRH
Previamente estudados por PCR — Seq. Sanger para: APC, MLH1, MSH2, STK11, MUTYH

1 |AIP 21 |pbB2 45 |GATA2 69 |RAD51C
2 |ALK 22 |DICER1 46 |GPC3 70 |RAD51D
3 |APc 4mm |23 |DIS3L2 47 |HNF1A 71 |RB1
1 |ATM 24 |EGFR |48 |HRAS 72 |RECQL4
CCRH 5 |BAP1 25 |EPCAM 4= 49 |KIT 73 |RET
6 |BLM 26 |ERcC2 50 |MAX 74 |RHBDF2 ..
— 7 |BMPR1A4M|27 |ERCC3 |51 |MEN1 75 JRuNxd |G- Mama/Oviario,...
(com/sem polipose) s |Brcai4mm |25 |ERCC4 52 |MET 76 |SBDS Penetrancia elevada
(14 genes) 9 |BRCA24mm |29 |ERCCS 53 |MLH1 : 77 |SDHAF2
10 |BRIP1 30 |EXT1 54 |MSH2 78 |SDHB
11 |BUB1B 31 |EXT2 55 |MsH6 <4mm|79 |SDHC
12 |cDC73 32 |EZH2 56 |MUTYH 4|50 |SDHD
13 |cDH14@{mm 33 |FANCA 57 |NBN 81 |SLX4
14 |CDK4 34 |FANCB 58 |NF1 82 |SMAD4 4mm
15 |CDKN1C |35 |FANCC 59 |NF2 83 |SMARCB1
16 |CDKN2A |36 |FANCD2 |60 |NSD1 84 |STK11<4ulmmi
17 |CEBPA 37 |FANCE 61 |PALB2 85 |SUFU
18 |CEP57 |38 |FANCF 62 |PHOX2B 86 |TMEM127
19 |CHEK2€ — 39 |FANCG 63 |PMS1 |87 |TP53 4uipm
20 |CYLD 40 |FANCI 64 |PMS2 4mm|ss |Tsc1
41 |FANCL 65 |PRF1 89 |Tsc2
42 |FANCM 66 |PRKAR1IA |90 |VHL
43 |FH 67 |PTCH1 91 |WRN
44 |FLCN 68 |PTEN 4mgmm|o> |WT1

93 | XPA
94 | XPC
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Resultados NGS:

111 variantes/alteragoes (110 confirmadas por Seq. Sanger; 29 patogénicas)

Cobertura média em profundidade: 35 e 329X

Q30>94

1 FP: STK11 gene (c.375-49G>A) associado a baixa cobertura (17 leituras do nt alterado /a
total of 23 leituras).

Gene MSHZ2 S5TK11 MUTYH
N2 Variantes
- 45
Unicas
76
110+1%
1*-. FP
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APC

MILH1

NMSH2

5TK11

MUTYH

C.646C=T
C.730-1G=T
C.1312+3A>G
c.3202_3205delTCAA
c.3588 3589insT
c.18 3ddel
€.293 304delGCTTTCGAGGTG
C.1459C>T
c.1620 1621delGG
c.1852 1853delAAinsGC
C.1884G=T
c.388 389delCA
C.970C=T
c.1909 1910delTCinsACA
C.2021G=4

€.2729_2735delAGCTAAAINSTITAG

C.718T>C
€.389-1G>C
c.453_458dupATGGAT
€.536A>G
C.1187G>A

Alteracoes Patogénicas Identificadas por NGS

p.(Arg216Ter) Monsense

Afeta splicing 7 Substitution
Afeta splicing IVs10 Substitution
p.(Serl068GlyfsTer57) 16 Frameshift
p.(Ser1198LeufsTerl0) 16 Frameshift
p.(Val7ArgfsTerls) 1 Frameshift
p.[(Gly98 Glyl01del) 3 Deletion
p.(Argd&7Ter) 13 Monsense
p.(Leu5d40PhefsTerls) 14 Frameshift
p.(Lyso18Ala) 16 Missense
p.(GluB32Ter) 16 Monsense
p.(GIn130ValfsTer2) 3 Frameshift
p.(GIn324Ter) 6 Monsense
p.(Ser637ThrisTer?) 12 Frameshift
p.(Gly674Asp) 13 Missense
p.[(GIn910LeufsTer2) 16 Frameshift
p.(5er240Pro) 5 Missense
Afeta Splicing IVsd Substitution
p.[Trp152 Met153inslleTrp) 5 Duplication
p.(Tyrl79Cys) 7 Missense
p.(Gly396Asp) 13 Missense

Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
{Pathogenic)
Pathogenic
Pathogenic
Pathogenic
Pathogenic

Exdo/ NE de
Proteina [HGV'S) Tipo Mutagio Significado Clinico
Intrdao

R T N R e I R T T e e R e e T R R R R

XXX Reunido do Anual do NGHD _20-21 Nov 2015 — Evora_JG




‘ " instisto_Nacional de Satde
Doutor Ricardo Jorge

Departamento de Genética Humana

Validacao por NGS:

TruSight Cancer Sequencing Panel (lllumina) 94 genes
34 doentes com CCRH; 111 variantes; 29 Patogénicas

NGS: Pode ser usada para Diagndstico molecular em CCRH
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12 Fase:

Ensaios Bancada e Sequenciador

TruSight Cancer Target wenes ana snrs

1 JAIP 21 |pDB2 45 |GATA2 69 [RAD51CT
2 |ALK 22 |DICER1 46 |GPC3 70 |RAD51C
3 |APc_ 4mm |23 |DIS3L2 47 HNF1A 71_|RB1
1 |ATM 24 |EGFR HRAS 72 |RECQL4
5 |BAP1 25 EPCAMﬁzzQ KIT 73 |RET
6 |BLM 26 |ERcc2 50 |MAX 74 |RHBDF2
7 |BMPR1AYM 27 |ERCC3 51 |MEN1 75 |RUNX1
8 |BRCA14mm |28 |ERCC4 52 |MET 76 |sBDS
9 |BRCA24mm |29 |ERCC5 53 |MLH1 g 77 |SDHAF2
10 _|BRIP1 30 |EXT1 54 |MSH2 78 |SDHB
11 _|BUB1B 31 |EXT2 55 |MSHeé <4@m|79 |SDHC
12 [cDC73 32 |EzH2 56 |MUTYH 4El|80 |SDHD
13 |CDH1 33 |FANCA 57 |NBN 81 |SLX4
14 |CDK4 34 |FANCB 58 |NF1 82 |smADs 4mm
15 |CDKN1C |35 |FANCC 59 |[NF2 83 |SMARCB1 |
16 |CDKN2A |36 |FANCD?2 60 |NSD1 84 |sTK11<4alEm
17 |CEBPA 37 |FANCE 61 |PALB2 85 |SUFU
18 |CEP57 |38 |FANCF 62 |PHOX2B 86 |TMEM127
19 |[cHEK2€ T 39 |FANCG 63 |PMS1 |87 |TP53 4l
20 |CYLD 40 _|FANCI 64 |PmMs2 4@mss |Tsci

41 |FANCL 65 |PRF1 89 [Tsc2

42 |FANCM 66 |PRKAR1A  [90 |VHL

43 |FH 67 |PTCH1 91 |WRN

44 |FLCN 68 |PTEN 92 |wr1

93 |XPA
94 |XPC

t #1114

22 Fase:

Analise in silico (no computador)

Analise Bioinformatica Seletiva
dos Dados Gerados na 12 Fase

S. Lynch S. Li-Fraum, FAP/AFAP | C. mama
MSH2 APC TP53 SMAD4 APC BRCA1 |TP53
MLH1 |BMPR1A| CHEK2 BMPR1A MUTYH | BRCA2 |STKi11
MSH6 CDH1 CDH1
PMS2 CHEK2 PTEN

PMS1
PMS2
PTEN

Selecionar Paineis de Genes para analisar/individuo
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Vantagens NGS:

1 — Possibilita a sequenciagao/analise de multiplos genes em paralelo, em dezenas
de amostras/doentes, de forma rapida e com um custo significativamente mais baixos.

2 - Permite oferecer o diagndstico molecular a individuos que nao tenham uma histdria
familiar significativa de cancro ou que nao cumpram outros critérios para realizagao do

diagndstico genético.

3 - Alargar o diagnodstico a >n? de genes de predisposicao para cancro; reduzir o tempo
de resposta e aumentar a capacidade de analise; contributo directo para um diagndstico

mais completo e melhorar a prevencdo da doenca em familiares / populacdo.

Limitagoes NGS:
1 - Detecgdo de algumas duplicacdes e inser¢des MLPA

2 — Deteccao de mutacdes em sequéncias de homopolimeros S S
3 — Nao é ainda reconhecida como metodologia de referéncia €d. banger
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