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Genoma Nuclear
3.300 Mb / +/- 21.000 genes

~ 25% ~ 75%
Genes e sequéncias DNA extragénico
relacionadas
| ~60% | | ~ 40%
Unicas ou moderadamente unico ou baixa moderado ou
repetitivas copia altamente repetitivo
~10% | ~ 90% LINES, SINES, Alu,
) VNTRs, STRs ...

DNA codificador \ DNA n3o codificador

peseudogenes fragmentos génicos — introns, 5" e 3" UTRSs, etc.
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Protocolos:

DNA

Whole Genome-Seq
Exome-Seq

Epigenomics
Chip-Seg
Methyl-Seq

RNA
MRNA-Seq
MiRNA-Seq

Structural and genomic
- alterations/mutation

Regulation of Gene Expréssion

Expression of Genes
(canonical and non-canonical)




Analise de dados em escala genomica
Next Generation Sequencing

|
2. Discusséo do desenho experimental;

A Tipo de amostra, numero amostral, abordagem
de NGS, etc.
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4. Discussao dos resultados:

5. Conclusao do estudo.
http://ctcusp.org/

CISBIi-NAP/USP - Agendamento para suporte em analise de bioinformatica



Francis Collins
Diretor do “National Human Genome Research Institute”

15 Februtary 2001

e

PHAPPRPRPRPPO-HODPOPPOAOOO-HAOOHAD

Leroy Hood

111

o
o
<+ |

Craig Venter

Co-fundador da “Celera Genomics Corporation”

Lancado o Projeto Genoma Humano (HGP)

Esforco de 15 anos coordenado pelo “Department of Energy — DOE” e
pelo “National Institutes of Health — NIH” dos USA para o seqlienciamento
completo do genoma humano.
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Next Generation Sequencing
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(A) DNA molde em fita simples
' 420 +1 '
5'mm CGAATGCTCAGGCCATCATC m3'
. “ 1 | 1 5’
nova sintese primer
de DNA com n nucleotideos

| : - | tamanho do DNA
(B) reagdo A (termina com dd{iP) sintetizado
y L n
[ | M n+2
3¢ | ! EGTAG 5' n+5
. [AGTCCGGTAGTAG n+ 13
AICGAGTCCGGTAGTAG n+ 16
reagdo C (termina com dd{TP)
n
OGGTAGTAG n+9
3’ [BCGGTAGTAG 5 Nn+10
[OGAGTCCGGTAGTAG n+ 15
[CrTACGAGTCCGGTAGTAG n+ 19
reacdo G (termina com dd§TP)
— n _
n+1
graa n+4
@racrag n+7
3' GGTAGTAG 5 n+8
GICCGGTAGTAG n+ 12
[BAGTCCGGTAGTAG n+ 14
| J[HCTTACGAGTCCGGTAGTAG | n + 20
reacdo ' (termina com dd[1P)
- n _
[ha n+3
[hGcTAG n+ 6
3’ [ICCGGTAGTAG 5 n+11
[JACGAGTCCGGTAGTAG n+ 17
| [ITACGAGTCCGGTAGTAG | n+18

Frederick Sanger
1977
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Video: https://www.youtube.com/watch?v=qr6A4eXZ0OWs
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Figura 8.5 Estrutura de um
dideoxinucleotideo: 2', 3'-dideoxi CTP
(ddCTP). O grupo hidroxila ancorado

ao carbono 3’ em nucleotideos normais
é trocado por um atomo de hidrogénio
(sombreado).
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Hb A/ B°-Talassemia (IVS-2 splice junction G-A)



c) 450 460 470 480 490 500 510 520
ATTCACACTTGAGTAACTCGCTATCCATTTCTTCCAATGTCTCTTCAGCCATCATGTCTTCTATCTCTGTGTCGGA
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NGS (Next Generation Sequencing)

1. Extracao do DNA ou RNA
2. Preparo da biblioteca (fragmentacao randémica)
3. Seguenciamento da biblioteca

4. Analise dos dados (Bioinformatica)



NGS (Next Generation Sequencing)

1. Extracao do DNA ou RNA Lysis

Extraction

- Manual ou automatizada Wash

- Qualidade (pureza e integridade) Elution

Pureza: Contaminacéo com RNA/proteinas
OD 260nm /280nm Razédo =1,8-2,0

Amostras com razao acima de 2,0 tem muito RNA
Amostras com razao abaixo de 1,8 tem contaminacao com proteina

Contaminacé&o com reagentes
OD 260nm /230nm Razdo =2,0- 2,2

Amostras com razao abaixo do esperado tem contaminacao reagentes

Integridade: Fragmentacdo do DNA ou RNA




NGS (Next Generation Sequencing)

2. Preparo da biblioteca (fragmentacéao randémica)

DNAfragments
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P
1 P Phosphorylation

<—— Mecanica ou enzimatica
P, . P
GO AAAAAAAAAAAAAAAAAAAAAAAAAAAAA A A A AAAAAAAAAAAAAAAAAAAAAAAAAAA A P

Q
| @  Addition of A-overhang

P, . '
OGO A AAAAAAAAAAAAAAAAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAAL AL P

Classical Transposome
Complex

Nextera Transposomes with
Free Ends

Tagmentacao .
(Transposase)

Target DNA is Simultaneously
Fragmented and Tagged
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NGS (Next Generation Sequencing)

2. Preparo da biblioteca (fragmentacéao randémica)

DNA

Ai. Fragment genomic DNA

Y

P). d

B. End repair and phosphorylate

1
P).
G {
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C. A-tailing

iy
Rd1 SP - PL A
Rd2 SP (P) P)
P7
\p5 P7
Rd1 SP Rd2 SP /
Index
Index /"Rd2 P Rd1 SP
P7 PS5
D. Ligate index adapter
‘ P5 Rd1 SP DNA Insert Index
Rd2 SP P7

E. Denature and amplify for final product



NGS (Next Generation Sequencing)

3. Seguenciamento da biblioteca

VARt

Fragments Add adaptors Attach to flowcell
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NGS (Next Generation Sequencing)

4. Analise dos dados (Bioinformatica)

READS
upload site
download BaseSpace

e

SampleSheet

upload site
| e

"Website"
Variant
Interpretation
System

PANELs
upload site
(BED files)

Samples/patients
Diagnostic suspicion

-

Interpretation Aid
Diagnostic suspicion
Gene lists

CMG
- database
Genomic
Analysis | —
Pipeline
Variant Performance
Annotation Information

Variant pre-filtering

| e

Screen 1

"Website"
Variant
Interpretation
System

Idengene
Supervisor |
select revisor |

"Website"
Variant
Interpretation
System

CMG
Revisor
interpret variants
and
Reports

Custom approach

Standard approach

Screen 1

"Website"
Variant
Interpretation
System

Idengene
Supervisor



Parametros importantes

Cobertura!!!

: Reference Genome Sequence
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Parametros importantes

Cobertura!l!!
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Parametros importantes

The Lander/Waterman equation Equacdo Geral: C = LN/G

C: cobertura

L: tamanho da read (sequéncia)
N: numero de reads

G: tamanho do genoma haploide

C = (100 bp)*(189x106)/(3x10° bp) = 6.3
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iISeq 100 System MiniSeq System MiSeq Series © NextSeq Series ©
Run Time 9-17.5 hours 4-24 hours 4-55 hours 12-30 hours
Maximum Output 1.2 Gb 7.5Gb 15 Gb 120 Gb
Maximum Reads Per Run 4 million 25 million 25 millionT 400 million

Maximum Read Length 2 x 150 bp 2 x 150 bp 2 x 300 bp 2 x 150 bp



