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Masivné paralelni sekvenovani

Technologie lllumina (Solexa)

NejrozSirengjsi
“Bridge” amplifikace + sekvenovani s reverzibilnimi terminatory
Flow cell
Sekvenacni reakce ve shlucich (clusters) nahodné na plose
KratSi fragmenty, velmi vysoka kapacita
Chemie
Fluorescencné znaCené (4 barvy) reverzibilné terminacni nukleotidy

VSechny ¢tyfi nukleotidy/cyklus
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Bridge amplifikace

b llumina/Solexa
Solid-phase amplification
One DMA malecule per cluster
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Bridge amplifikace
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Technologie lllumina

Two PCR primers are attached to the surface of
flowcell. One of the primers has a cleavable site
(cross on red primer);
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Bridge amplifikace

VIS NS

Preamplified library is denaturated in NaOH, then
hybridization buffer is added to shift pH to neutral
value. Library is loaded into the channel in neutral
aquatious solution. DNA molecules can hybridize to
the PCR primers. Red primer hybridize with a library
molecule on the picture(complementary strand of this
molecule have a chance to form a hybrid with a green
primer).
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Bridge amplifikace

Elongation reaction: extension mix (buffer, dNTP's,
Taq polymerase) is pumped into a channel.
Hybridized primer extended on library molecule.
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Bridge amplifikace

Formamide
Original library molecule is denatured and washed
away.
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Bridge amplifikace

Extension buffer
Extended molecule bends and hybridizes to a second
PCR primer (forms a bridge).
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Bridge amplifikace

Extension mixture
Extension of hybridized primer.
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Bridge amplifikace
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Technologie lllumina

Formamide washing
Two DNA strands are denatured.
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Bridge amplifikace
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Technologie lllumina

Extension buffer
Extended molecules may hybridize to each other
again or find other PCR primers.
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Bridge amplifikace

Extension buffer
Extended molecules may hybridize to each other
again or find other PCR primers.
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Bridge amplifikace

Extension mixture
In the second case they will duplicate again.
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Bridge amplifikace
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Technologie lllumina

Formamide washing
DNA strands are denatured.
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Bridge amplifikace

After 35 cycles cluster consists on a number of
double-stranded bridges.
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Bridge amplifikace
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DNA is denaturated.

Technologie lllumina
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Bridge amplifikace
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Technologie lllumina

One primer is cut off and washed out.
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Bridge amplifikace
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the last operations, which are done on Cluster station
are:

* * blocking of all 3' ends (ddANTP's and terminal
transferase) to prevent extension of DNA molecules
on each other;

* annealing of sequencing primer.
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Bridge amplifikace
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Bridge amplifikace
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Bridge amplifikace
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a lllumina/Solexa — Reversible terminators

Sekvenovani s o oy 0
reverzibilnimi terminatory ‘il

Wash, four- W
colour imaging -~

Cleave dye : e
and terminating .y
groups, wash .
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Sekvenovani s reverzibilnimi terminatory
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Sekvenovani s reverzibilnimi terminatory
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Sekvenovani s reverzibilnimi terminatory
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Sekvenovani s reverzibilnimi terminatory



Masivne paralelni sekvenovani Technologie Roche/454

Vyhody

/D /4 v o \
ostupné pristroje
Dlouhé sekvence pne p J

_ _ Genome Sequencer FLX
Diagnostika - Roche

GS Junior

Nevyhody . /

Chybovost - homopolymerni useky

Cenal/kapacita
Pracnost

Standardizace

Mala kapacita — analyzy exprese RNA obtizné
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Technologie lon Torrent

Emulzni PCR

Monitorovani H* uvolnénych pfi inkorporaci nukleotidu
Specialni Cipy
Sekvenacni reakce ve vlastnich (mikro)jamkach, dno tvori polovodiCova
elektroda citliva na pH
Mala kapacita, zatim kratSi fragmenty (100+)

Nizka cena

Chemie
Nemodifikované nukleotidy

Jeden typ nukleotidu/cyklus
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Micro-machined wells

lon-sensitive layer

Proprietary lon sensor ————=

Two bases
are incorporated

Nucleotide——
incorporates Hydrogen ion
into DNA . is released

Two hydrogen ions

are released No hydrogen
ion released
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