SEKVENACE DNA - PREHLED METOD

- Sanger (dideoxy-NTP, DNA pol., gel) 600-900 bp

- “next-generation sequencing”

- 454 (-> Roche) 120-150 bp
- [llumina (Solexa->) 75-90 bp
- SOLiD ( -> ABI) 35-50 bp

- “single molecule sequencing”
- Helicos tSMS
- elektroporeticka metoda (Oxford Nano)

- “SBH” (sekvenovani hybridizaci)




SEKVENACE DNA - PREHLED
METOD

polymerizace:

ATCAGTGCERARESA - (KOTVA)
TAGTCACG <-C*

hybridizace:

ATCAGTGCGATGCA - KOTVA
TAGTCACGCTACGT*

ligace:

ATCAGTGCCATGCA - KOTVA
TAGTCA.cgt*



- de novo sekvenovani
- organizmy
- populace

- resekvenovani

- detekce polymorfizmu
- SNP
- preskupeni

- zjiStovani metylace

- mérenl exprese (nahrada microarray)
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454 sequencing (pyrosequencing)




454 sequencing (pyrosequencing)
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454 sequencing (pyrosequencing)

GS FLX Data
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SOLID (seq by ligation)
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SOLID (seq by ligation)




SOLIiD (seq by ligation)
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SOLID (seq by ligation)
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Illumina




Illumina

1. PREPARE GENOMIC DNA 2. ATTACH DNA TO SURFACE 3. BRIDGE AMPLIFICATION
SAMPLE

Adapter
LA

e fragment

of primars

l! ii ; Dense lawn

Adapters

#

Randemly fragment genemic DNA Bind single-stranded fragments Add unlabeled nucleatides and an-
and ligate adapters to both ends of randomly to the inside surface of the zyme to initiate solid-phase bridge
the fragments. flowr cell channels. amplification.




4. FRAGMENTS BECOME
DOUBLE-STRANDED
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The enzyme incerpoerates nuclectides
te build double-stranded bridges on
the solid-phase substrate.

Illumina

5. DENATURE THE DOUBLE- & COMPLETE AMPLIFICATION
STRANDED MOLECULES
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Clusters

Denaturation leaves single-stranded Several million dense clusters of

templates anchored to the substrate. double-stranded DNA are generat-
ed in each channel of the flow cell.




7. DETERMINE FIRST BASE

Laser

The first sequencing cycle bagins
by adding four labeled reversible

terminators, primers, and DMNA
polymerase.

Illumina

8. IMAGE FIRST BASE . DETERMIMNE SECOND BASE

MAfter laser excitation, the emit- The next cycle repeats the incor-
ted fluorescence from each cluster poration of four labeled reversible
is captured and the first base is terminators, primers, and DNA
identified. pelymerase.




10. IMAGE SECOND CHEMISTRY
CYCLE
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After laser excitation, the image is
captured as before, and the identity
of the second base is recorded.

Illumina

11. SEQUENCING OVER MUL-
TIPLE CHEMISTRY CYCLES

L
T GCTGAL.

The sequencing cycles are repeated
te determine the sequence of bases
in a fragment, one base at a time.

12. ALIGN DATA

Rrderencn sequerce
T
GUTGATGTGLOGCCTCAC TCOGGTRG

CACTCOTGTGE
CTCACTOOTGTGE
—r GETGATGTGLCACCTCA
GATGTGCCACCTCACTC
GTGCOGCCTCACTCOTG
CTCCTGTGE

Lrircearts vneosl {"—w'
iderefied cnd colled EriP cgllad

The data are aligned and com-
pared to a reference, and sequenc-
ing differences are identified.




Sekvenovani elektroporem

€ £nvisioned vevice:
A SoOLID STATE NANOPORE
WITH EMBEDDED o
NANOTUBE SENSOR




tSMS - single molecule sequencing

- 10N9 bp / day
- >35bp readlength




Oxford Nanopore Technologies

Alpha haemolysin
nanopore showing
cyclodextrin adapter
molecule (the DNA
binding site).




