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La disponibilita
- di amplificatori e sequenziatori di DNA,
- del WEB

di software e di applicazioni “on line” di

bioinformatica,

ha contribuito in modo fondamentale allo sviluppo di
nuovi  approcci  nell’indagine  laboratoristica,

soprattutto in ambito genetico.

Laboratorio
“Analisi Biomolecolare e Genetica”

- un sequenziatore di DNA, monocapillare
- un pirosequenziatore di DNA

- un amplificatore per PCR Real Time

- tre liquid handlers (stazioni robotiche)
e, in fase di acquisizione

- un sequenziatore di DNA, 8 capillari




Nello scegliere lo strumento piu idoneo per una
determinata caratterizzazione genetica, occorre
considerare che:

-Amplificatore per PCR Real Time: fornisce informazioni in tempi
rapidi

-Sequenziatore (capillare) DNA: fornisce informazioni “assolute” (la
sequenza del DNA) ma in tempi piu lunghi

-Pirosequenziatore: fornisce informazioni con qualita e tempi
intermedi rispetto alle due precedenti tecnologie

Laboratorio
“Analisi Biomolecolare e Genetica”

Esempio 1: attivita di caratterizzazione genetica

mediante PCR Real Time

- Dall’Ottobre 2003 e attivo un piano comunitario per la
selezione genetica degli ovini per i fattori di resistenza

alle Encefalopatie Spongiformi Trasmissibili (EST).

Gene prnp: 771nucleotidi (257 codoni)
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Organizzazione del
flusso di lavoro

Trasferimento dei campioni in piastre

a 96 pozzetti ed estrazione del DNA
> DNA

Sangue cortanticoagulante

to di quattro piastre
plificazione #Real Time”

T _ s s e

136 (A/V) 154 (R/H) 171-1*(R/H) 171-2 (R/Q)

Laboratorio
“Analisi Biomolecolare e Genetica”

Esempio 2: attivita di caratterizzazione genetica mediante

pirosequenziamento

-Nel cane, il fenotipo “pelo lungo” € associato ad una
mutazione autosomica recessiva®. Ci € stato chiesto di
sviluppare un saggio in grado di evidenziare la presenza di

tale mutazione.

*”The long and the short of it: evidence that FGF5 is a major determinant of canine
‘hair'-itability” Housley D.J; Venta P.J; Animal genetics 2006 Aug;37(4):309-15
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Abstract

a detailed single laborstory validted protocol i provic€d for Die ssguancing of th creschroms ¢ onidsss sublrit 1 ggne (COD of seafood
tissue samples for the purpose of obtaining LN, SpECIS <" for spere: identification. These pro

sampling, Tissue Lysis and DNA Extraction, Polymerase Chain Reaction (PCR) - n AR roduct Cloanup,
Cycle Sequencing Reaction, Sequencing REEEtIDn Cleanup, and Post Sequencing AHEWEWS‘

For FDA purposes, this SOP, which is based on a published single |aboratory validation (Handy et af. 2011), is intended to replace LIB No.
4420, This LIB is no longer available anline. For additianal information, cantact Dr. Jonathan Desds,

Introduction

Seafood is one of the most highly traded commodities in the warld. In the interest of public health, it is vital that both domestically

processed and imported seafood is safe, vholesome, and properly labeled. Under the Federal Food, Drug, and Cosmetic (FDEC) &ct, the

Fair Packaging and Labeling Ak (FPLA) and the Public Health Service (PHS) Act, the Food and Drug Administration (FDA) fatilitates programs

that include inspection, sampling, analysis, research, and education on seafood issues. These programs assist the agency with its effort to

overses fond safety and sconomic deception. The detection of species substitution is critical becauss it will assist in identifying and

controlling species-specific hazards and reduce econamic fraud

There are numerous potential health risks assodated with misbranding seafood species. For example, in 2007 several serious iinesses

resuilted from the illegal importation of toxic pufferfish that had been mislabeled a5 monkfish to circumyent U.S. import restrictions for this
et (oo, ol e it A Laki EL, e b G Eood aoo o
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Management & Analysis

Specimen identification Request

Search Request:
Type: GOl SPECIES DATABASE

Search Result:

Identification S Distance Summary :

100
Arthropoda =
Insect =
nsecta i
Coleoptera =%
Mitidulidae =
85
AL 15 M3 2% 9 & K OE 98 @0 a2
epadise Aethina tumida
P muntay Similarity scores of the top 100 matches
A species level match could not be made, the queried
specimen is likely to be one of the following
~Agthing tumida muray
~Agthina tumida
Tree Based ldentification
TOP 99 Matches : Display option: | default ¥
Ryt Family. 51 SECies
Anthrapoda Insecta Coleoptera Mitidulidag Acthina tumidamurray 100
Anthrapoda Insecta Coleoptera Nitidulidag Agthina tumida 99.24
Anthropoda Insecta Coleoptera Nitidulidag Agthina tumida 99.24
Arthrapoda Insecta Hymenoptera Formicidae Campanatus G062 9111
Arthropoda Insecta Hymenaptera Formicidae Campanotus wG04T 5091
Arthrapoda Insecta Hymenaptera Formicidae Campanatus DRQO3 091
Arthropoda Insecta Lepidoptera Saturniidae Hylesia induata 50.48
Arthropoda Insecta Lepidoptera Praydidae Prays nephelomima 5043
Anthrapoda Insecta Lepidaptera Depressaridas Peritomenta 50 ANICA 90.48

Arthropoda Insecta Lepidopter: L Lymnantria ronacha 89.74
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Rapid Alert System for Food and Feed ‘\&
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Rapid Alert System for Food and Feed

What's New?

RASFF annual report 2009 Ers

Press release: RASFF - food safety remains a priority in the EU and beyond

Frequently Asked Questions: Rapid Alert System for Food and Feed: role and achievements

1979-2009 RASFF celebrates its 30th anniversary.
Click here to read rmore about this evert

Press release: The Rapid Alert System for Food and Feed more efficient than ever on its 30th birthday

RASFF Portal database

©On 16 July 2008, Commissioner for Health Androulla Vassiliou opened the RASFF Partal website and its new online searchable database
of RASFF notifications. This database replaces the weekly summary of notifications published on this web site. Users of the RASFF Portal
database can now produce their own tables based on a multitude of criteria

Welcome to the RASFF portal!

The Rapid Alert Systern for Food and Feed (RASFF) was put in place to provide food and feed control authorities with an effective tool to
exchange information about measures taken responding to serious risks detected in relation to food or feed. This exchange of information
helps Mernber States to act mare rapidly and in 2 coordinated manner in response to a health threat caused by food or feed

(A Read more about the legal basis of RASFF

(A Who are the members of RASFF?

(A RASFF - Keeping an eye on your food - i Watch the video (=] [ [[]
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Notification detail - 2000.0730

D

potentially toxic fish species {(presence of Lagacephalus spp.) in frozen headless fish blocks from Spain

Reference :  2009.0730

Notification date : 08/06i2008
Last update : 16/06/2009

Notification type : food - alert - official control on the market
Action taken : product (to be) detained

Notification from : [TALY (IT)

Distribution status : distribution on the market (possible)
Product : frozen headless fish blocks

Praduct category : fish and fish products

Follow-up :
Reference Follow-up from Date Follow-up type Info
Hazards :
Substance / Hazard Category Analytical result Units Sampling date
potentialy toxc fish species biotoxins (ather) presence of Lagocephalus sop. 11/05/2009

Distributed to :
| ALy |
Origin ;
| sPaI |

|__close this window

5 start. w-g‘:%*ﬁm&)mge. I O - wwni:

PUNTI SALIENTI NELLO SVILUPPO DELLE TECNICHE DI 12 GENERAZIONE PER
IL SEQUENZIAMENTO DEL DNA

1977: pubblicazione (PNAS: Proceedings of the National Academy of
Sciences) di due metodi (“terminazione della catena” e “chimico”) per il
sequenziamento del DNA

1986: commercializzazione del primo sequenziatore automatico, nella
interpretazione dei dati di sequenza, di DNA

1995: commercializzazione del primo sequenziatore automatico, nel
caricamento dei campioni e nell’interpretazione dei dati di sequenza, di
DNA

10



-Lo sviluppo dei sequenziatori capillari ha
probabilmente raggiunto il culmine.

-Un sequenziatore a 96 capillari e oggi in grado
di produrre circa 60.000basi/ora, al costo di 3
euro/1000 basi.

-Con un sequenziatore 96 capillari
occorrerebbero, quindi, circa 6 anni di lavoro
(24 ore al giorno) e circa 10 milioni di euro per
il sequenziamento di un genoma umano
([B,5Gb)!
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Article

B Email &3 Print || Save & The URL +1 < 0 WTweet | 0

By MICHAEL TOTTY | Staff Reporter of THE WALL STREET JOURNAL

Gene sequencing -- the process of unlocking an individual's DNA -- could one day
revolutionize medicine, allowing doctors to quickly identify someone's genetic makeup
and craft individual treatments for such diseases as cancer and tuberculosis. But first,
there has to be a way to speed the cumbersome, slow and expensive sequencing
process.

Jonathan Rothberg, foundler and chairman of the 454 Life Sciences unit of CuraGen
Corp,, [ Conn., says he found a solution in microelectronics. Just as

semiconductor designers were able to squeeze millions of transistors onto a single chip,

Mr. Rothberg devised a way to analyze the makeup of millions of DNA strands
simultaneously.

The Judges
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Next Generation Sequencing (NGS)

Le piattaforme NGS consentono di produrre e gestire, in
parallelo, milioni di sequenze nucleotidiche.

Il loro avvento € stato possibile grazie al superamento:

1) degli ospiti eterologhi per la costruzione delle librerie
genomiche dei frammenti da sequenziare

2) della “chimica di Sanger’

2005 - Roche 454 (basata su: emPCR e pirosequeziamento)
: - lllumina  (basata su: bridgePCR e sequenziamento “simil-Sanger”
: - SOLID (basata su: emPCR e ibridazione/ligazione)
% - PacBio  (basata su: rilevamento della SINGOLA MOLECOLA di DNA)

2011 - lonTorrent (basata su: emPCR e rilevamento variazionepH)

@2
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WHOLE GENOME SEQUENCING WORKFLOW:

Genomic DNA to be

&7

SANGER METHOD vs N

Genomic DNA to be

sequenced 5 sequenced
Fragment DNA for : P— Fragment DNA
cloning in bacterial
vector H
A —— Treat fragments with
Clone in bacterial H — — sequencing adaptors
Q vector £
Immobilise fragments
on solid support and
amplify simultaneously

PCR from each single
colony to amplify
single fragment

Purify, mark and purify
each fragment before
sequencing

Sequence max 96
fragmentS per run

Transform and plate
bacterial colonies (How
many per genome?)
)
—e
[——
)

Throughput: 60Kb/hour

Sequence all fragments
simultaneously

Throughput: 10MB-200Gb per run (2 hours to 2 weeks)

Tettuto zo

roiatico

H Sperimental delk Regiont
i o

ALTERNATIVE AGLI OSPITI ETEROLOGHI PER LA COSTRUZIONE
DELLE LIBRERIE GENOMICHE

a nxhe/ass uremws Polonator

Emulsi
One [\NA mo\e(ult per bead, Clonal amplification to thousands of copies occurs in microreactors in an emulsion
100-200 milion beads
Break Templare -
S eamin SRl R ,&,ﬁ% 2o
. ! =
~l ¢ P E ﬁ)‘#*
—_ i - & > H » Q” }1{_%\4{_’ _g{.
: el

dTPs and polymerase

b Illumina/Solexa
Solid-phase amplification
Omne OMA molecule per cluster

Sample preparation e
BINA (5 g} '

Templare '

dNTPs ' ' '

pelymerase

Chemically cross
linked to a glass slide

© Helicos BioSciences: one-pass sequencing
Single molecule: primer immaobilized

Cluster
Sy growth

Bridge amplification

d Helicos BioSciences: two-pass sequencing
Single molecule: template immobilized

iﬂﬂﬂ ﬂﬂﬂ
! ¥ ﬂﬂﬂ

nl.nnmr, srimed, single-molecule templates

e Pacific Biosciences, Life/ Visigen, LI-COR Biosciences
g

Billions of primed, single-molecule templates

Thousands of primed, single-molecule templates

Nature Reviews | Genstics

Istiuto zo
Speimeniae

rofatico
Gl Regiont
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ALTERNATIVE ALLA CHIMICA DI SANGER

a
Life/APG — Sequencing by ligation

Universal seq primer {n)

b A i
o 17 s Flatapter A
e \d —
%, y Interrogation bases
n Degenerate bases
= Universa b 4
JrrrrererrTTerTOOY
(AT
3 e
B 11 netiy 5’_ Cleavage agent

Universal seq
primer (n— 1)

Tworbase encoding each target

nucleotide |5 inte

Template
sequence

Reset primer three more times

Alignment of colour-space reads to
colour-space reference genome

POR,
Primer round 1 fi T

GC TG AT C€C CG
T TR

€6 AC

EL
Target sequence

Flhuorescence.
four-colour IMaging

*

Gs Go

<
Roche/454 — Pyrosequencing

1-2 million template beads loaded into FTP wells

\Q;}.j c;r\:v =
LA RR RS NE LR RE

Polymerase
& APS
PP,

Sulphurylase — b 48
Luciferase ” | Luciferin

Light and oxyluciferin

a

Flowgram
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Mature Reviews | Genetics

o Mfillions Costo (USD) per 3,5 Gb
un o) .
Instrument Purchase Cost Kime Reads/r Bases /read  Yield Mb/run
un Reagent Cost/Mb
3730xI (capillary) $376 2hrs. 900009 g5 ‘ 0.06 $1500 5,25x10°
. — Nt
lon Torrent —'314' chip | $49.5 2 hrs. 0.10 100 >10 <$50 [ 1,7x10°
454 GS Jr. Titanium $108 10 hrs. 0.10 400 50 $22 77x103
PacBio RS $695 Rl | 0.01 860-1100 = 510
hrs. : i $11-340

454 FLX Titanium $500 10 hrs. 1 400 500 $124

sl —

18- 20 ‘ i
454 FLX+¢ $29.5 ] 1 700 900 $7
lon Torrent — 316 chip | $49.5 2 hrs. 1 >100 - >100 <$7.5
lon Torrent —'318' chip | $49.5 2 hrs. 48 >100 >1,000 -$0.93
lllumina MiSeq $125 26 hrs. 3.4 150+150 1020 $0.74
lllumina iScanSQ $405 8 days 250 100+100 50,000 $0.20
lllumina GAlIx $250 14 days 320 150+150 96,000 $0.12
SOLID -4 $475 12days | >840 50+35 71,400 <$0.11
lllumina HiSeq 2000 $690 8 days 1000 100+100 200,000 $0.10
SOLID — 5500 $349 8 days >700 75+35 77.000 <$0.08
SOLID - 5500xI $595 8 days >1,410 75+35 155100 | <$0.07 245 "ﬁi o
. . ‘ i p— e
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FOREES LIFE: THE ULTIMATE YACHTING MACHINE
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