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Nové technologie (od r. 2005)

Massive parallel sequencing
Statisice az miliardy paralelnich sekvenaci

Klonalni amplifikace/sekvenovani
Jednotlivé sekvence odpovidaji jednotlivym molekulam DNA/RNA

Single molecule sequencing
Techniky pro pfimé sekvenovani jednotlivych molekul DNA/RNA

2010 — rada dostupnych technologii
454, lllumina, SOLID, PacBio, Helicos, lonTorrent, Complete Genomics
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Klonalni amplifikace

Emuizni PCR (emPCR)

454, SOLID, Polonator

PCR reakce uzavieny v mikroreaktorech
KuliCka, enzym, nukleotidy
Voda v oleji

Emulsion-based conal amplification
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Anneal sstDNA Emulsify beads Clonal amplification Break micro
to an excess of and PCR reagents occurs inside micro reactors,
DMNA Capture in water-in-oil reactors enrich for
Beads micro reactors DNA-positive
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Klonalni amplifikace
Bridge amplifikace

lllumina

Templat i PCR produkty fixovany k povrchu flow-cell
Vznik “clusters”

a Roche/454, Life/APG, Polonator
1. PCR

Emulsion
One DMA molecule per bead. Clonal amplification to thousands of copies cocurs in microreactor nulsion
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Bridge amplification
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Billions of primed, single-molecule templates

Tho of primed. single-molecule templates

Nature Reviews | Genetics
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Sekvenovani

Sekvenovani syntézou

lllumina, Helicos, Pacific Biosciences, lonTorrent, 454

Reverzibilné terminacni, fluorescencné znacené nukleotidy

lllumina, Helicos

Fluorescencne znacené nukleotidy
PacBio (SMRT™)

Neznacené nukleotidy
lonTorrent (zmény pH), 454 (pyrosekvenace)
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Sekvenovani

Sekvenovani ligaci/hybridizaci

SOLID, Polonator, Complete Genomics

Hybridizace a ligace fluorescenéné znacenych sond
Ligaza pfipoji sondu k primeru
Sonda — degenerovana, znamy je pouze nukleotid na sekvenované pozici
Single nebo two base kodovani
Vétsinou jen kratké useky

Ligase
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Adapter Sequence Template Sequence
Primer + Matching
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Sekvenovani

Dlouhé vs. kratké
SOLID — max. 75b
lllumina - max. 150b (250b paired-end)
Roche (454) — max. 600b
PacBio — az 10.000b
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Single molecule

Nanopores
Electron microscopy
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Vyuziti
Stejné nebo Sirsi jako microarrays

Celogenomové sekvenovani (resekvenovani i de-novo)
Lze objednat, od ~ $10.000 (vyzkum od $4.000)

Deep sequencing (sekvenovani s vysokym pokrytim)
Sekvenovani mikrobiomu, metagenomika
Epigenomika

Genova exprese

BGI — nejvétsi sekvenaéni centrum (Cina)

> 130 pristroju posledni generace
Kapacita > 1 900 000 000 000 000 bazi roc¢né (~ 300.000 lidskych genomu)
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