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(A) DNA molde em fita simples
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(B) reagdo A (termina com dd{iP) sintetizado
- L
b . He n+2
3' : : &TAG 51 n+5
| [AGTCCGGTAGTAG n+ 13
[AICGAGTCCGGTAGTAG n+ 16
reagdo C (termina com dd{TP)
n
[OGGTAGTAG n+9
3’ [BcearacTaG 5 Nn+10
[OGAGTCCGGTAGTAG n+ 15
[C' TACGAGTCCGGTAGTAG n+ 19
reagdo G (termina com dd§TP)
e n -
n+1
G@raa n+4
@raGcrac n+7
3' @eracTAG 5 n+8
GICCGGTAGTAG n+ 12
[BAGTCCGGTAGTAG n+ 14
| [@CTTACGAGTCCGGTAGTAG | n + 20
reacdo ' (termina com dd[iP)
= n =
[ha n+3
[hGaraG n+6
3 [ICCGGTAGTAG 5 n+11
[JACGAGTCCGGTAGTAG n+ 17
| [JTACGAGTCCGGTAGTAG | n + 1¢

Video: https://www.youtube.com/watch?v=qr6A4eXZOWs
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c) 450 460 470 480 490 500 510 520
ATTCACACTTGAGTAACTCGCTATCCATTTCTTCCAATGTCTCTTCAGCCATCATGTCTTCTATCTCTGTGTCGGA
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Next Generation Sequencing
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Protocolos:

DNA > Structural and genomic
- Whole Genome-Seq alterations/mutation
Exome-Seq T
Metagenomics

16S Ribossomal diversity

Epigenomics ’ Regulation of Gene Expression
Chip-Seq -
Methyl-Seg
7 Expression of Genes
RNA (canonical and non-canonical)
MRNA-Seq ———'—*‘“_“""

MIRNA-Seg



Analise de dados em escala genomica
Next Generation Sequencing

1. Definicao do problema bioldgico;

2. Discussao do desenho experimental;
| - TIpo de amostra, numero amostral, abordagem

l] de NGS, etc.

4. Discussao dos resultados;

5. Conclusao do estudo.



Analise de dados em escala genomica

Next Generation Sequencing
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Genomes Genome Browser

; | Q Genome Browser Gateway

Downloads My Data Help About Us

Browse/Select Species

POPULAR SPECIES

HIIIII

Human Mouse Fruitfly

Enter species or common name

REPRESENTED SPECIES

Human
Chimp
Bonobo
Gorilla

Orangutan

Gibbon

Green monkey

Crab-eating macaque
Rhesus

Baboon (anubis)

Baboon (hamadryas)
Proboscis monkey

Golden snub-nosed monkey

Marmoset
Squirrel monkey

Tarsier

Mouse lemur
Bushbaby

Find Position

Human Assembly
_Feb. 2009 (GRCh37/hg19) s

Position/Search Term
Enter position, gene symbol or search terms ]
Current position: chrX:153,295,836-153,296,474 (3

Human Genome Browser - hg19 assembly

The February 2009 human reference sequence (GRCh37) was produced by the Genome Reference Consortium. For more
information about this assembly, see GRCh37 in the NCBI Assembly database.

Sample position queries
A genome position can be specified by the accession number of a sequenced genomic clone, an mRNA or EST or STS marker, a

chromosomal coordinate range, or keywords from the GenBank description of an mRNA. The following list shows examples of valid
position queries for the human genome. See the User's Guide for more information.

Homo sapiens

Request: Genome Browser Response: (Graphic courtesy of CBSE)
chr7 Displays all of chromosome 7

chrUn_gl000212 Displays all of the unplaced contig gl000212

20p13 Displays region for band p13 on chr 20

chr3:1-1000000 Displays first million bases of chr 3, counting from p-arm telomere

chr3:1000000+2000 Displays a region of chr3 that spans 2000 bases, starting with position 2000000

RH18061;RH80175 Displays region between genome landmarks, such as the STS markers RH18061 and RH80175, or
15q11;15q13 chromosome bands 15q11 to 15q13, or SNPs rs1042522 and rs1800370. This syntax may also be used
rs1042522;rs1800370 for other range queries, such as between uniquely determined ESTs, mRNAs, refSegs, etc.

D1653046 Displays region around STS marker D1653046 from the Genethon/Marshfield maps. Includes 100,000
Mouse bases on each side as well.
@ Rat AA205474 Displays region of EST with GenBank accession AA205474 in BRCA1 cancer gene on chr 17
Chinese hamster AC008101 Displays region of clone with GenBank accession ACO08101
Kangaroo rat AF083811 Displays region of mRNA with GenBank accession number AF083811
Naked hiole-rat PRNP Displays region of genome with HUGO Gene Nomenclature Committee identifier PRNP
Guinea pig NM_017414 Displays the region of genome with RefSeq identifier NM_017414
NP_059110 Displays the region of genome with protein accession number NP_059110
pseudogene mRNA Lists transcribed pseudogenes, but not cDNAs
homeobox caudal Lists mRNAs for caudal homeobox genes
zinc finger Lists many zinc finger mRNAs
kruppel zinc finger Lists only kruppel-like zinc fingers
huntington Lists candidate genes associated with Huntington's disease
zahler Lists mRNAs deposited by scientist named Zahler
Evans,J.E. Lists mnRNAs deposited by co-author J.E. Evans

Use this last format for author queries. Although GenBank requires the search format Evans JE, internally it uses the format
Evans,J.E..




NGS (Next Generation Sequencing)

1. Extracao do DNA ou RNA
2. Preparo da biblioteca (fragmentacao randdmica)
3. Sequenciamento da biblioteca

4. Analise dos dados (Bioinformatica)



NGS (Next Generation Sequencing)

1. Extragéo do DNA ou RNA Lysis

Extraction

- Manual ou automatizada Wash

- Qualidade (pureza e integridade) Elution

Pureza: Contaminacdo com BNA/proteinas
0D 260nm /280nm Razdo = 1,8 - 2,0

Amostras com razao acima de 2,0 tem muito RNA

Amostras com razac abaixo de 1,8 tem contaminagac com proteina

Contaminacao com reagentes
OD 260nm /230nm Razdo =2,0-2,2

Amostras com razgo abaixo do esperado tem contaminagao reagentes

Integridade: Fragmentacdo do DNA ou RNA




NGS (Next Generation Sequencing)

2. Preparo da biblioteca (fragmentacao randdmica)

DNAfragments
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Target DNA is Simultaneously
Fragmented and Tagged




NGS (Next Generation Sequencing)

2. Preparo da biblioteca (fragmentacao randdmica)

DNA

Ai. Fragment genomic DNA
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B. End repair and phosphorylate

C. A-tailing
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NGS (Next Generation Sequencing)

2. Preparo da biblioteca (fragmentacao randdmica)

DNA

Ai. Fragment genomic DNA
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B. End repair and phosphorylate
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C. A-tailing
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E. Denature and amplify for final product



NGS (Next Generation Sequencing)
3. Sequenciamento da biblioteca

VARt

Fragments Add adaptors Attach to flowcell

Bind to primer PCR extension Dissociation

Cluster formation

Video: https://www.youtube.com/watch?v=fCd6B5HRaZ8



NGS (Next Generation Sequencing)

4. Analise dos dados (Bioinformatica)

READS
upload site
download BaseSpace

e

SampleSheet

upload site
R i SRR

"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

| R

Screen 1

"Website"
Variant
Interpretation
System

Idengene |
Supervisor |
select revisor |

"Website"
Variant
Interpretation
System

Custom approach

Standard approach

CMG
Revisor
interpret variants
and
Reports

Screen 1

"Website"
Variant
Interpretation
System

Idengene
Supervisor

' approves reports



Parametros
iImportantes

Cobertura!!!

: Reference Genome Sequence
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Parametros
importantes

Cobertura!!!
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Parametros
Importantes

The Lander/Waterman equation

Run Time
Maximum Output
Maximum Reads Per Run

Maximum Read Length

iISeq 100 System

9-17.5 hours
1.2 Gb
4 million

2 x 150 bp

Equacgdo Geral: C = LN/G

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

G: tamanho do genoma haploide

C = (100 bp)*(189x10°)/(3x10° bp) = 6.3

MiniSeq System MiSeq Series © NextSeq Series ©
4-24 hours 4-55 hours 12-30 hours
7.5 Gb 15 Gb 120 Gb
25 million 25 million” 400 million
2 x 150 bp 2 x 300 bp 2 x 150 bp




