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» Sequienciamento paralelo de assinaturas
baseado em ligacéao e corte (MPSS)
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Felipe R. da Silva — Brenner et al. (2000). Nature Biot. 18: 630 - 634

Embrapa Recursos Genéticos e Biotecnologia http://dx.doi.org/10.1038/76469
» Pirossequenciamento

— Ronaghi et al. (1996). Anal. Biochem. 242: 84-89.
http://dx.doi.org/10.1006/abio.1996.0432
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Advanced Sequencing Technology Tecnologias de Sequenciamento
Awards 2005 (NHGRI) disponiveis comercialmente

illumina (Avantome, GAIIx, HisSeq2000)

Droplet-Based Digital Microfluidic Genome Sequencing Roche (454 Genome Sequencer FLX, GS Junior)

Single-Molecule DNA Sequencing with Engineered Nanopores Life Technologies (SOLID, Single Molecule Sequencing)

Electronic Sequencing in Nanopores Helicos (True Single Molecule Sequencing)
Real-Time DNA Sequencing Pacific Biosciences (Real Time Single Molecule Sequencing)
q o o lon Torrent (Post-Light Sequencing™ technolo

Massively Parallel Cloning and Sequencing of DNA lon Torrent( ALY J 9)
Oxford nanopore (Single Molecule Sequencing)

IBM nanopore sequencing (Single Molecule Sequencing)
Nabsys (nanopore + electronic sequencing)

Modulating Nucleotide Size in DNA for Detection by Nanopore
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Haplotype Sequencing via Single Molecule Hybridization

[N
(=}

Sequencing a DNA Molecule using a Synthetic Nanopore . ZS Genetics
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. Halcyon Molecular

. Complete Genomics (only human till now)
. Mobious (Nexus I)

Real-time Multiplex Single-Molecule DNA Sequencing
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Bead-Based Polony Sequencing
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Ultra High Throughput DNA Sequencing System Based on Two-Dimensional
Monolith Multi-Capillary Arrays and Nanoliter Reaction Volume

$100,000 Genome Using Integrated Microfluidic CE
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. Polonator (MPS by ligation)
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- Cracker (SMRT on a chip) http://seqanswers.com/forums/showthread.php?t=:




Tecnolgias de sequenciamento de
“préoxima” geragdo (NGS)

* 454 (Roche)
» SOLID (Applied Biosystems)

» Solexa (lllumina)

Pirosseqiienciamento

i Polimerase i
DNA, + Nucleotide0 — DNA,; + PPi

ATP Sulforilase
PPi+APS — SQ+ATP

y Luciferase . N
ATP + Luciferina+ @ ——  AMP + PPi + Oxiluciferina + Co+ Luz

Genome Sequencer 20 System

Genome sequencing in
microfabricated high-densit
picolitre reactors.

Nature 437, 376-380
(15 September 2005)

The apparatus (...) is able to
sequence 25 million bases, at 99%
or better accuracy, in one 4-hour

FLR () shotgun sequencing atel
Hovo assembly of thélycoplasma
genitalium [580 Mb] genome with
96% coverage at 99.96% accuracy

inone run of the machine.
http://dx.doi.org/10.1038/nature03959 §
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Pirosseqiienciamento

Plr'ossequencmmen’ro Genome Sequencer 20 System

Pirosseqtienciamento
Genome Sequencer 20 System




EMULSION PCR / BEAD ENRICHMENT

Oligo

» 2 primeiros nucleotideos
— dinucleotideo especifico
* nucleotideos 3-5

— degenerados

* nucleotideos 6-8 podem ser inosina.

CGNNNI [

1¢t Base

2" Base

5 STTTTTIT =
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SISKIVNY Viva /

Procedimento
. Anela primer e liga 6ligo
. Trata as extremidades
. Captura a fluorescéncia

Remove o fluordforo

Deixa um pentanucleotideo ligado
Repete o procedimento (5-7x)
Denatura

Utiliza um novo primer

(comprimento n-1)




1. Prime and Ligate 4. Cleave off Fiuor

PRIMER ROUND 1 Tdml <D
‘\

Cleavage Agent

3
plate Sequence

-
-

5. Repeat steps 1-4 to Extend Sequence 8. Repeat Reset with , n-2, n-3, n-4 primers
Ligation cycle 1 56 it 1]2|al4]s|s 10112 13frsis]rs]i1afrafa
Unfvoglsai seq prirmer (n)
e

Fluorescence
n

Ui & | & i - |
2 Universgl seq primer n-1) ole » lele
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3 Unlvsrsf seq primer (n-2} &

Primer Round

6. Primer Reset

5 Un-verssa: seq primer in-3) » *

|
|
4 Un \@-'sgql =eq primer \'n-3\| l
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2. Prmerreset [ 1 Msitoff extended]
= saquance

Universal seq primer (n-1)
3 rerrreTTTTRTITTY
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Possible Dinucleotides Encoded By Each Color

2nd Base

SNP site indicated by 2 adjacent color changes

Template Sequence AACCTAGG TG

A C o ..
If 2 colors present:e.g. SNP
TA AA

« Reverse the colors Single color change is typically a measurement error

CG CcC
GC GG
TA TT

1st Base

AACGATCCAC

Error

1Base Deletion

AACCTAGGE TG

[ ] [ 2 ]

[ ] [ )

AAC-TAGE TG
Deletion

Double Interrogation

Insertion

AAC

AACCAGTAGGTG
Insertion

A GG TG

With 2 base encoding each . ‘ .
\

base is defined twice
A e—.‘T kJ—‘G l—\‘G (J—»A




Solexa (Tllumina) __Solexa (Illumina)
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