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Advanced Sequencing Technology
Awards 2005 (NHGRI)

+ Droplet-Based Digital Microfluidic Genome Sequencing

* Single-Molecule DNA Sequencing with Engineered Nanopores

« Electronic Sequencing in Nanopores

+ Real-Time DNA Sequencing

* Massively Parallel Cloning and Sequencing of DNA

* Modulating Nucleotide Size in DNA for Detection by Nanopore

« Haplotype Sequencing via Single Molecule Hybridization

« Sequencing a DNA Molecule using a Synthetic Nanopore

* Real-time Multiplex Single-Molecule DNA Sequencing

« Bead-Based Polony Sequencing

« 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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Novas metodologias promissoras”(2001)

» Sequenciamento por hibridizagéo

— Khrapko et al. (1989). FEBS Lett. 256: 118-122
http://cx.doi.org/10.1016/0014-5793(89)81730-2

« Sequenciamento paralelo de assinaturas
baseado em ligagdo e corte (MPSS)

— Brenner et al. (2000). Nature Biot. 18: 630 - 634
http://dx.doi.org/10.1038/76469

« Pirosseqlienciamento

— Ronaghi et al. (1996). Anal. Biochem. 242: 84-89.
http://dx.doi.org/10.1006/abio.1996.0432

Genome Research 11: 3-11 (2001). http://www.genome.org/cgi/content/full/11/1/3

tecnolgias de sequenciamento de
"proxima"” geragdo

* 454 (Roche)
* SOLID (Applied Biosystems)

¢ Solexa (lllumina)
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Genome Sequencer 20 System

picolitre reatots.
Nature 437, 376
(45 Septeniber 2006)
The apparatus (.. ) isable to
sequence 25 million bases, at 99%

or better accuracy, i one 4 hour
fun (..) shotgin seqiiencing and de
novo assembly of the Mycoplasma
genitalium [580 Mb] geronie with
96% coverage at 99.96% acctracy

in one run of the machine.
Felipe R. da Silva http://dx.doi.org/10.1038/nature03959

Pirosseqlienciamento

Polimerase
DNA, + Nucleotideo DNA,,; + PPi
. ATP Sulforilase
PPi + APS SO, + ATP
Luciferase

ATP + Luciferina + O, AMP + PPi + Oxiluciferina + CO, + Luz
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Pirossequienciamento

Pirosseqiienciamento
Genome Sequencer 20 System

reacdo de PCR em
goticulas

- fragmentacdo  ligacéo dos
adaptadores
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Pirossegiienciamento
Genome Sequencer 20 System

Pirosseqiienciamento
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Pirosseqlienciamento
Genome Sequencer 20 System

Pirosseqiienciamento
Genome Sequencer 20 System
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Procedimento
1. Anela primer e liga 6ligo
2. Trata as extremidades
3. Captura a fluorescéncia
4. Remove o fluoréforo
Deixa um pentanucleotideo ligado
5. Repete o procedimento (5-7x)
6. Denatura
7. Utiliza um novo primer
Emgpa (cizngrimﬁnto n-1) biongscompioivos
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Oligo
« 2 primeiros nucleotideos
— dinucleotideo especifico
¢ nucleotideos 3-5
— degenerados
* nucleotideos 6-8 pode ser inosina.
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1. Prime and Ligate 4. Cleave off Fluor
/T
PRIMER ROUND 1 m@\ o ] CleavageAgent 3¢
A A\  Horr?”
e % A
o hidiibiss+ IR
TA  Tempiate Sequance TA
2. Image il | Flinsaspans 5. Repeat steps 1-4 to Extend Sequence
L.*.—f Ugstoncyds | 2 3 ¢ S B 7._(ncydes)
i 111 ATTTTTTITITIG i (e oo
i1 SO -
3. Cap Unextended Strands 6. Primer Reset
@ G
P e e o 2 P it y 1. Metoff extendsd
T s 4
e rerrrerram.. pragtil




SOLID SOLiD

Paossible Dinucleotides Encoded By Each Color
7. Repeat steps 1-5 with new primer

2nd Base
PRIMER ROUND 2

P
Universl seaprimer n-1)

Ternplate Seguence

A C G T

CA CG TC AA TA CC
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15t Base
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Double Interrogation

“ I With 2 base encoding each
3 positions of mercgeton, Ligeton Cycle M ¢ B & W base is defined wice PRl I S P
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Primer Round
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