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..0 sequenziamento massivo del DNA
..0 sequenziamento ad alta resa del DNA

Il termine indica un insieme di tecnologie che,
oggi, consente di sequenziare fino a 2-3
miliardi di frammenti di DNA
(*Illumina HiSeq XTen")
SIMULTANEAMENTE.
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Total

Run Time ReadLength Reads/Run nucleotides Cost/MB
sequenced

NGS 3 days 150nt 2-3 billions | circa 1Tb 0,007%

Sequencing
(Hlumina

I HiSegX)

Capillary 20’-3h 400-900nt 96-384 |circa 200Kb 2.400%
Sequencing

(ABI3730xI)

Cioe:
circa una sessione di prova per 10 genomi umani (circa 1000dollari/genoma, coverage 30X)
contro 15000 sessioni di prova per 1 genoma umano (circa 10milioni di dollari/genoma)!
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Nature 452, 872- 876
March 2008

The complete genome of aif
parallel DNA sequencing

Dy massively
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d 3rd..) generation sequencing
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Epstein Barr  Haemophilus Human Genome
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170 kb 1 ’ 8 3 M b Published online 30 September 2015
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Associated links

In the final phase of a seven-year project, the genomes of 2,504 people across five continental
regions have been sequenced. The result is a compendium of in-depth data on variation in
human populations. See Articles p.68 & p.75
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In fase di preparazione del campione,
“amplificazione clonale” eseguita su supporto solido:

I'immobilizzazione del DNA "stampo” su supporti come
"beads” o “flow cell” consente di condurre,
parallelamente, milioni/miliardi di reazioni di sequenza

o 1
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EMULSION PCR

arricchimento della libreria di frammenti da sequenziare

a Emulsion PCR
(454 (Roche), SOLID (Thermo Fisher), GeneReader (Qiagen), lon Torrent (Thermao Fisher))

_};ﬂﬂz_, /ﬂ{ —

Emulsion On-bead amplification Final product
Micelle droplets are loaded Templates hybridize to bead-bound primers and are amplified; 100=200 million beads with
with primer, template, after amplification, the complement strand disassociates, thousands of bound template

dNTPs and polymerase leaving bead-bound ssDMA templates
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BRIDGE PCR

arricchimento della libreria di frammenti da sequenziare

b Solid-phase bridge amplification
{(Illumina)

Template binding
Free templates hybridize
with slide-bound adapters

Bridge amplification Cluster generation 1 LAY LA
Distal ends of hybridized templates After several rounds of 5 L [;ﬁ i‘lif.ﬁ i e Ll
interact with nearby primers where amplification, 100-200 million - ° l Lh A 'ﬁ?‘ },; [T
amplification can take place clonal clusters are formed iz i 1 ‘i"li. -}_,.»‘gi YA ljg' i,. i B )

ad V24 ) 24 : it




a 454 pyrosequencing Sinale nucleotide addition
[Roche) - ® Olly one dNTP species is present during
each eycle: multiphe identical dWNTPs can be
4
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del Lazio e della Toscana M. Aleandri _ o - g
Ty | ,_ » =
o L/ m Cyele1
| | I
P
ATP A== ﬁ'ﬁé it d
sulfurylase !ﬂ'-,& ATP yele
Luciferase g (S Luciferin qQ -~
L M
L | | _.2:-
Light and oxyluciferin W Cycle 1
yrosaquencing v

P
As a base is Incorporated, the release of an Inerganic a g

Sequenziamento della libreria i memme s nian P
mediante aggiunta di o

singole specie nucleotiche A

(Single Nucleotide Addition)

THACRGTA ; i TAACAGTA

Single nucleotide addition
Oy one dNTP species is
prasent during cach cycle;

Semicenductor sequencing
several identical ANTPs can be

Az a base is incorporated, a single
H* i is released, which s detecied
by i CMOS-ISFET sensor

incorposated during a cycle,
increasing the emited ions

"\"
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Hucleotide addition Imaging Cloavags

Huoraphose-labefled, Terminally biocksd Elilllnmlrruqedwﬂﬂlt'lﬂmr P o Fluca ciphssies aie £ leaved ot wastied
mtleciticles hybridlos to complementary o laser chamnels. Each cluster Trpm flow colls snd the 30 group
Base; Each chaster anoa slide ean ety a colinm cofrespanding te the tsregenesated, A new cyche begine

Seguenziamento della libreria =i e S SR T et
mediante aggiunta di
nucleotidi "bloccati”

(Cyclic Reversible Termination)

Hucleotide addition Imaging Cloavage

A rentiare o Meoropoes-labwlied, Slithes aser imaged with lour lie Frugaeplsanes e cloaved and wahod
tevminally Bliscked nocleotides snd channely. Each bead prvits a [roim flow cells and the 108 group
unlabefed, blocked micleedides hybeldize el correponed ing 1o the buse i;-m:ﬁn:cd.huw :r{hbﬂ_ﬂm
fo complementary bases, Eaclbead ana I porat e dharing this cytbe, but with the ackdition of new nucieotides.

alide can Incorporate 3 different base, anby labelled bases pmat a signal.
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wresdggtallato al 2013
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Installato al 2013

Worldwide distribution of machines by platform

Pacific Biosciences;
41 on Proton: 15

lllumina MiSeq; 117 /~Polonator; 9
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Thermo Fisher Scientific

Life Sciences Solulions

200 Oyster Point Blvet

South San Francisco, CA B4080 USA
wrw {hermofisher com

November 9, 2015

Re: SOLID EZ Bead and 5500 Platforms
Dear Valued Customer,
After careful consideration, we have decided to discontinue the manufacture and sale of our Applied

Biosystems ™ 5500 Series Genetic Analyzers as of May 1, 2016. Thereafter, the products listed

below wil! no longer be available for sale.

SKU Description
4452865 5500 SOLID SEQUENCER
4460730 5500XL SOLID SEQUENCER
4460732 5500XL SOLID SYSTEM
4473730 S500XL W GENETIC ANALYSIS SYSTEM
4481479 Upgrade, 5500XL-W
4460728 5500 SOLID SYSTEM

Thermo Fisher Scientific plans to continue to pravide support for SOLID™ EZ Bead™, 5500,
5500XL, 5500-W, and 5500XL-W users with related consumables, service contracts, technical
and applications support until December 31, 2017. However, please note that our ability to

provide support may be limited by circumstances beyond our reasonable control, such as
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