Approches de métagénomique

Biagini Ph. EFS A.M. / UMR 7268



Contexte

Stratégies mises en place dans la validation des dons de sang

optimisation de la sécurité des produits sanguins

Connaissance toujours mise a jour des différents agents infectieux infectant
I’homme et transmissibles par le sang

indissociable des avancées technologiques...
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Recherche de nouveaux virus: quelles approches moléculaires...?
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Utilisation de PCR consensus:
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Utilisation de systémes PCR consensus...

Informations sur une courte portion de séquence =
Long travail a la suite
Risque de faux-négatifs (variants tres divergents)

Genre / Famille spécifique



|:> Approches méthodologiques séquences-indépendantes

informations potentielles sur 'ensemble du génome
faisabilité ARN / ADN
genre / famille indépendant

découverte d’agents viraux



Approches méthodologiques séquences-indépendantes:

Meéthodologie PEER (Primer extension enrichment reaction)
Soustraction génique

Meéthodologie SISPA (Sequence-independent single primer amplification)
Restriction-ligation

Allander T. et al. Proc Natl Acad Sci 2001; Ganova-Raeva L. et al. Nucl Acids Res 2006
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« Soustraction »
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Processing...



PEER

Extraction des acides nucléiques

(tester : échantillon infecté / driver : échantillon non infecté)

4

RT-PCR avec incorporation d’amorces spécifiques

g

tester 1 (1 amorce commune aux 2 extrémités)
tester 2 (2 amorces distinctes aux 2 extrémités)

driver (1 amorce commune biotinylée aux 2 extrémités)

Digestion avec enzymes de restriction a site GC
~
Fixation d’adaptateurs / Digestion enzymatique
~
Hybridation amorces-tester 1 / driver

~
Purification des amorces-tester 1 non hybridées

4

Hybridation amorces-tester 1 / tester 2

&

Elongation/PCR L--_______ yis- Clonages / Séquencgages
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Effective detection of highly divergent viral genomes in infected
cell lines using a new subtraction strategy
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Abstract

The development of new molecular approaches for identification or discovery of known and unknown pathogens is essential. The purpose of
this study was to evaluate the utility of a new method designated primer extension enrichment reaction (PEER) in detecting viral genomes from
highly divergent viral families (ssDNA, dsDNA., ssRNA, dsRNA) in infected cell lines. Findings indicate that the PEER methodology is a powerful
tool since it permitted successful ex vive detection of infectious agents from the Circoviridae, Herpesviridae, Paramyxoviridae, Picornaviridae
and Reoviridae families. The great potential of PEER was further confirmed in tests using serial dilutions of West Nile virus (Flaviviridae) and
in a “blind” test in which a member of the Poxviridae family was successfully identified. The technique was shown to be useful for identifying
causative viral pathogens, following inoculation of susceptible cell lines with clinical biological samples.
© 2006 Elsevier B.V. All rights reserved.

Keywords: Subtraction technique: Nucleic acids: PEER: Virus: Cell line
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SISPA

Pré-traitement de I’échantillon a la nucléase

4

Extraction des acides nucléiques

- (soit ARN, soit ADN)

a 4

Transcription inverse-Polymérase
(synthése ADN double brin)
Incubation avec enzyme de restriction
Csp6 / Taql
Ligation des produits obtenus
a un adaptateur -Csp6 / -Taql

4

PCR
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Purifications / Clonages / Séquencages




SISPA

ADN/ARN

de I’hote




S S S5
O OO0 ©
z Tz T
A wQ@zFQ
SNN ™M O
C O © O 9w
MQQOQOO
- Y - - - ¥
600 [
500 B
400
300
g 9 o :
B 8% C
8 9 0 ¥
5 o @ g 3 3
z L I £ & 3
® o~ =
: g3 33 ¢

FIG. 1. DNase-SISPA amplification products from (A) six HCV-
positive plasma samples used to test methodology, (B) three RNA-
extracted plasma samples, and (C) three DNA-extracted plasma sam-
ples. PCR products were analyzed on a 6.5% polyacrylamide gel.
Patient identification numbers are shown over the lanes. Viral se-
quences identified are shown in parentheses. Lanes M contain molec-
ular weight markers in base pairs.

Découverte:

Parvovirus 4

Small anellovirus



<Sensibilité...

... Faible pouvoir de détection en dessous de 10° copies/ml...
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Comparaison avec les bases de données
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Exploring the viral world through metagenomics

« Figure 1. Advances in viral metagenomics from
1007 e 2002 to 2012. The cumulative number of pub-
90 - viral metagenomes lished studies is shown on the figure, beginning

80 - with the publication of the first viral metage-
70 nomes in 2002. Technological advancements
60 | are highlighted on the bar below the figure, pre-

CuCR R 0 | sented according to the year of their publication

of published viral First 454 pyrosequencing and/or widespread release.
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DNA viral families identified in environmental samples and organisms through viral metagenomic appn

Viral family Environment or organism Known host
Single-stranded DNA
Anelloviridae Harbor seals, Humans, Mosquitoes, Sea lions Mammals
Gyrovirus genus Sea turtles Birds
Circoviridae Antarctic lake, Man-made lake, Reclaimed water, Mammals/Birds
British Columbia coastal waters, Chesapeake Bay,
Sargasso Sea, Rice paddy soil, Bats, Chimpanzees,
Dragonflies, Mosguitoes
Microviridae Antarctic lake, Reclaimed water, British Columbia Bacteria
and California coastal waters, Gulf of Mexico,
Sargasso Sea, Tampa Bay, Rice paddy soil, Bats,
Freshwater and marine microbialites
Inoviridae Antarctic lake, Reclaimed and potable water, Bacteria
Arctic Ocean, Marine sediment, Fermented food
MNanoviridae Antarctic lake, Reclaimed water, Strait of Georgia, Plants
Tampa Bay, Rice paddy soil, Chimpanzees, Corals,
Mosquitoes
Geminiviridae Antarctic lake, Reclaimed water, Rice paddy soil, Plants

Parvoviridae

Double-stranded DNA

Siphoviridae
Podoviridae
Myoviridae
Rudiviridae
Fuselloviridae
Herpesviridae

Mimiviridae

Phycodnaviridae

Iridoviridae

Poxviridae

Nimaviridae
Adenoviridae
Asfarviridae
Polydnaviridae
Baculoviridae
Papillomaviridae
Lipothrixviridae
Plasmaviridae
Ascoviridae
Tectiviridae
Caulimoviridae

Chimpanzees, Corals, Mosguitoes
Bats, Corals, Mosquitoes, Turkeys, Fermented food

All DNA metagenomes

All DNA metagenomes

All DNA metagenomes

Antarctic lake, Hot springs, Fermented food

Hot springs, Fermented food

Antarctic lake, Reclaimed water, Hot springs,
Arctic Ocean, Gulf of Mexico, Corals, Mosguitoes,
Fermented food

Antarctic lake, Reclaimed water, Arctic Ocean,
Hydrothermal vent, Gulf of Mexico, Corals,
Fermented food

Antarctic lake, Reclaimed water, Arctic Ocean,
Chesapeake Bay, Hydrothermal vent, Corals,
Fermented food

Antarctic lake, Reclaimed water, British Columbia
coastal waters, Hydrothermal vent, Corals,
Mosquitoes, Fermented food

Antarctic lake, Reclaimed water, Hydrothermal vent,
Bats, Corals, Horses, Mosquitoes

Antarctic lake, Arctic Ocean, Corals

Bats, Corals, Fermented food

Antarctic lake, Arctic Ocean, Corals

Antarctic lake, Corals

Antarctic lake, Arctic Ocean, Corals

Arctic Ocean, Corals, Mosquitoes

Antarctic lake

Antarctic lake

Antarctic lake, Fermented food

Rice paddy soil, Fermented food

Corals, Fermented food

Insects/Mammals

Bacteria/Archaea
Bacteria
Bacteria/Archaea
Archaea

Archaea
Mammals

Algae/Protists

Algae

Fish/Amphibians/Insects

Mammals/Insects

Crustaceans
Mammals
Mammals
Insects
Insects/Crustaceans
Mammals
Archaea
Bacteria
Insects
Bacteria
Plants




RNA viral families identified in environmental samples and organisms through viral metagenomic approaches®

Viral family

Environment or crganism

Known host

Positive (+) and negative (—) sense single-stranded RNA

4

Retroviridae
Comovirinae
Dicistroviridae

Marnaviridae
Picornaviridae

Sequiviridae
Iflavirus
Tombusviridae

Umbravirus
Nodaviridae
Sobemovirus
Hepeviridae
Flaviviridae
Virgaviridae
Flexiviridae
Potyviridae
Mora virus
Leviviridae
Tymoviridae
Tetraviridae
Astrovirdae
Luteoviridae
Secoviridae
Coronaviridae
Bromoviridae
Orthomyxoviridae

Double-stranded RNA

Picobirnavirus
Reoviridae

Partiviridae

Arctic Ocean, Corals, Fermented food

Man-made lake, Reclaimed water, English Bay
Man-made lake, Reclaimed water, English Bay,

Strait of Georgia, Bats
Man-made lake, English Bay

Man-made lake, Reclaimed water, English Bay,

Bats, Ringed seal, Turkeys
Man-made lake, Reclaimed water
Man-made lake, Bats

Man-made lake, Reclaimed water,
Strait of Georgia, Humans
Man-made lake, Strait of Georgia
Man-macde lake, Bats

Man-made lake, Bats, Humans
Man-made lake

Man-made lake

Man-made lake, Reclaimed water, Humans
Man-made lake

Reclaimed water

Man-made lake, Reclaimed water
Man-made lake, Turkeys
Man-made lake, Bats, Humans, Turkeys
Man-made lake, Bats

Bats, Turkeys

Man-made lake, Bats

Bats

Arctic Ocean, Bats

Man-made lake, Humans
Man-made lake

Man-made lake, Humans, Turkeys

Man-made lake, Reclaimed water, English Bay

Man-made lake, Bats

Birds/Mammals
Plants
Insects

Protists
Birds/Mammals

Plants
Insects
Plants

Plants
Fish/Insects
Plants
Birds/Mammals
Mammals
Plants

Plants

Plants

Insects
Bacteria

Plants

Insects
Birds/Mammals
Plants

Plants
Birds/Mammals
Plants
Birds/Mammals

Mammals
Birds/Mammals/Insects/
Plants/Fungi
Plants/Protists/Fungi
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Library Preparation.

DNA fragment libraries are prepared by sonication shearing (e, Covaris S2) or physical
disrupticn (HydroShear). Final fragment size: lllumina, 200-500 bp; SOLID, 60-110 bp; and
Roche 454, 300-800 bp. Sheared DNA is end-repaired, adenylated (/llumina), purified,
and ligated to unique sequencing adaptors. (The resultant library is amplified using the
sequencing adaptors in the case of lllumina) Size-selecticn of the template/adaptor
@cn product follows.




Transposomes
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Détection / génotypage bactéries:
PO ampllty remprate out or genomtc oONA using
region of interest-specific primers with overhang adapters

forward primer overhang adapter:
~TCGTCGGCAGCGTCA T T/ P \
/- GATGTGTATAAGAGACAG-3° weih of

Region of interest-specific primer — _\
—

Reverse p g adap >
5'-GTCTCG TGGGCTCGGAGATGTGTATAAGAGACAG

. .

PCR 165 o= P = &

z . Attach indices and llumi .
séquencgage massif . i o uming sequencing acapters
2 \

Index
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Normalize and pool librari os




lllumina Solexa Sequencing

Cluster Gereration Single-stranded templates hybridze randomly to 2 lawn of solic-phase oligonuciectides (A). A new strand is extended by polymerization from the anchored oligoruciectide (B), with subsequent removal

of the template by denaturation (C). The free 3'end of the de novo syrtheszed product hybridizes to ts surface-bound complement, forming 2 bridge template (D) for further polymerization. Denaturation (E), followed by
additicnal rounds of bridge amplification and deraturation (F, G), 2nd, finally, deavage and removal of the complement (H) resukts in the fermation of anchored clusters of identical sequence

Sequencing. Four labeled reversible terminators, primers, and DNA polymerase are added, initiating the first sequencing cycle. Upon laser excitation, each cluster emits 2 detectable fluorescent signal associated with one of four
bases Termination is reversed and each cycie repeats this process (H).

Z ABI SOLID Sequencing

g = ¥
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Emulsion PCR. Clonal bead populations are generated in water- Errichment of Templated Beads. 3-end Modification and Bead Deposition. Sequencing. Four flucrescently labeled di-base probes

n-cil microreactors containing a single capture bead, template, Polystyrene bead-bounnd acapter- Bmplated beacs are 3'modified to compete to ligate to the sequencing primer,driven by

PCR components, and primers A iemplate anneak 10 2 capture spedific oligonucieotides bird and faclitate a covalent linkage to 2glass complementarityto the 1st ang 2nd base of thetemplate

bead primer. collect templated beads Templated sice. Beads are deposited randomly on After multiple cycles of ligation, detection and deavage,

Solymerase extension from the bead-bound primer is followed beads are then enriched in 2 glycerol the slide. the extension product is removed, Five ligation cycles are

oy tempiate dissociation. gradient. performed with the primer for each successive cycle reset
to the -1 position.

N Roche 454 Sequencing

| —

Polymerzation
R
Emulsion PCR. Clonal bead populations are generated in water- Envichment of Clones and Bead Sequencing. Nuclectides floned sequentially in afixed crder across the throughthe flow cell cevice
n-cil microreactors cortaining a single capture bead, template, Deposition Clonally amplified during 2 sequencing run Individual beads each camying idertical copies of a unigue single-stranded
PCR components, and primers. A iemplate anneaks to 2 capture fragments are enriched manually or DONA molecule ae sequenced in parallel When a nudeotide complementary to the template
bead primer. Polymerase extensicn from the bead-bound primeris using an automated system. Fragments strand flows into 2 wel| the polymerase extends the existing DNA strand by adding the nuceictide,
followed bytemplate dissociation. 2re loaded one bead per fiow cell well. generating a detectable light signal.

__




454 wil= lllumina

GS Jr. GS FLX+ MiSeq HiSeq
Amplification Emulsion PCR on beads Amplification Bridge PCR in situ
Method ~Method
Chemistry Synthesis Chemistry Synthesis

(pyrosequencing) (reversible termination)
Read length (bp) 400 700 Read length (bp) 250 125
Yield/run (Gb) 0.05 0.9 Yield/run (Gb) 8 1,000
Primary Error Indel Primary Error Substitution
Error rate ~1% Error rate ~0.1%
Run time (hours) 10 20 Run Time (hours) 39 276
Virus-related 187 Virus-related 129
Publications Publications
Advantage(s) Long reads, maturity Advantage(s) Easy work flow, maturity
Disadvantage(s) Homopolymer misreads, Disadvantage(s) Shortest reads, long run
high cost/Mb
lon ] -,.; i g . .E-.
: ! PacBio :

Torrent d yi :

PGM Proton RS I
Amplification Emulsion PCR on beads Amplification No PCR
Method Method
Chemistry Synthesis Chemistry Single-molecule real-time

(H* detection) sequencing

Read length (bp) 400 200 Read length (bp) 8,500
Yield/run (Gb) 2 10 Yield/run (Gb) 0.15
Primary Error Indel Primary Error Indel
Error rate ~1% Error rate ~13%
Run time (hours) 7 4 Run time (hours) 2
Virus-related 13 Virus-related 6
Publications Publications
Advantage(s) Low cost, fast run Advantage(s) Longest reads

Disadvantage(s)

Homopolymer misreads

Disadvantage(s)

High error rate, expensive




Run time

Read length (bp)

# reads per run

Output per run

Roche GS FLX Titanium XL +
GS Junior System
LifeTechnologies lon torrent
Proton
Abi/solid
lllumina/solexa HiSeq2000/2500
m) [\]15eq]
Pacific biosciences  RSII

Helicos

Heliscope

23 h

10 h

4 h

4 h

10 days
12 days
65 h

2 days
10 days

700

400

200-400

125

75 + 35

2 = 100

2 = 300

50% of reads = 10 kb
~30

1 million

0.1 million

4 million
60-80 million
2.7 billion

3 billion

25 million

0.8 million
500 million

700 Mb
40 Mb
1.5-2 Gb
8-10 Gb
300 Gb
600 Gb
15 Gb

5 Gb

15 Gb




Tagmentation of
Genomic DNA

Hands-On: 7 min/8 samples
Total: 17 min/8 samples
Reagents —>
ATM
TD
NT

Output
946-well Plate

PCR Amplification

Hands-On: 7 min/8 samples
Cycle Time: 38 min
Reagents
NPM
Index 1
Index 2

Output
Amplification PCR Plate

r

hS

|

T UF Cold Storage
1 Option

Fill in the lab tracking
form as you perfarm
the assay

PCR Clean-Up

Hands-On: 15 min/8 samples
Total: 30 min/8 samples

Reagents
Ampure XP Beads
Fresh 80% EtOH
RSB

Output
Post-PCR TCY Plate

Library Normalization

Hands-On: 30 min/96 samples
Processing: 80 min/96 samples

Reagents
LNA1
LNB1
LNW1
LNS1
NaOH

Output
SGP Plate

Library Pooling for MiSeq
Sequencing
Hands-On: 5 min

Reagents
HT1

Output
PAL & DAL tubes
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Prepare genomic DNA sample

Randomly fragment genomic DNA and ligate
adapters to both ends of the fragments

Bridge amplification
Add unlabeled nucleotides and enzyme to
initiate solid-phase bridge amplification.

A i

Denature the double

|
! \ stranded molecules

(It

Attach DNA to surface

Bind single stranded fragments randomly to
the inside surface of the flow cell channels.

Fragments become
double stranded

Clusters

Completion of amplification
On completion, several million dense cluslers
of double stranded DNA are generated in each
channel of the flow cell.



10° — 10° séquences / échantillon
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13454 :5 GGRCAGGCTGRAGCGCAATTRCCGCGACCAGGRGCGTGECACTGTTCTGGCTGGRCGAGGCGERGCCCGRAATATAG
6437z TCGGTATATTGCCCCGACAGCTTGATGRAGCCGTTCGCTAGGTCATGCTTGATATTGGCGCGGATCTGACCGCCGCGATCGCTGGGRARAGCCGGRAATCGLGATAGCCGTCATGATAGCGCAGRRAGCCGCCGACCGCATARTAGG
4914:53 TCCCAGRRCRATCCCAACACCGCGATCGACCTTGGCGCTGCGATGCGGGCCARCCCGTATCTGARGGTGCTGTCGATGAACGGCTATTACGACATGGCGACGCCGTTCTTCGEGACCGRGRACGATCTGGGCCATATGRATGE
11115:5 CAGGTACRCGTTGCACTGCICGTTGCGCGGGERACGATCCACCACCGCCGTATGTAGGETGCGGCCGCCTCECCGATGRACGRAATCGGGCEGRAGCGETCCATCTGCTGTGCCGCCCAGGCGECCATCTCCTTAGGGGAGERRATARGCGAGGGGECCGCATCGGATCAGGL
15477:5 ATGCGCTCGGCGECGEEGEGETETGGGCAATATCCATGGCARCCTCTCCTGATGCGCGETGATCGTTACGGAGGTARCGTACCAGGAGAGGGETTGEEETTCAGAACGGRARRAGGCCGCCCATCGCATTTGCGAGGGACGECCTTTATAGAGCATCAGCCCTGAGCGLTD
7092:53 TEERTTATAGGCCCCCGCGCCGCAGGRACAGCAGGACCAGCGETCGCECEGCGCATCCAGTCEATATGCGTCGGECACTCACCGGACTGCCATCATCGETCGCGCAGCCGRAACTGGCGECCGTGCAGCGTTGATCGCEECGCCEEGEAATGETCGGCECCTTACCCGGLEETG
[ GARCTTCTCCTATCCCCTGGERACACATCAATCTTACCGGRGRATATCGTTGECCARLGCCTTAGCGTAGGRTTTCGCCCTCTCCCGCARRCGRACCCCCACCTTGCGCCTGCATCGCCGCGRGCTGCECCGTCARTGCAGCAGGGECGRAGCETCAGCCGGTCGEGCR
GGCCCAGGCCGCGACCGCCGATACCACCGCGRATCAGCGAGATCGECACGGLETTGAGCAGATARTAGGTCAGCCGCTGTGGLGAGACGATGTCGATATAGATATAGGCGAGGACCAGCAGGAACGECCGTCGCAACCCCATGGCGARCAGGLTGRACAGRRARTCCG
| GGETCRAGRICCGCCARGGGTCERATCCGGEGCGGRAAGACCETCGRATCGCCGCGCCGGLT
CCCTATCCGGCATCCATTCCCBCCGCRRAGGCGRGGCECAGCGCETCGGRACRAGGCTGTGCACGCCCARTTTGGTCATGACATBCGCCCEETGRRACCTCCACCGTCCGCGCGCTGRATACCCAGGTCERAGGCGATGGTCTTGTTCGGATGCCCGCGCACCAGACCGT
JGCCTTCCTTCTGETCGGCCGRAGCCGRECAGGCCGTGERARACAGCCEGCCGCTCGRAACTGCACGCCTTGGGCCAGCCCCATGTCGRARAGGCEECGTTGRACCATTTCCTTGTTCGCGCGCACCGCGATCGGEGEGCCATECCGGCEATGETCECGGCGETCTTCAGCGCGTCC
CCTGTGCGEGECATRAATTGRCGGET CAGCRRTTCGGCCGERAGCACCAGGECCGRGBCCGECCACCTTCGTTCAGGRAGTCGGAGGCETGGATGETGRACGCCGCCCRRAGRAGCTGECERGGCCGETCAGTCECACCCCCTGCECERAGCGLCGCCTGGER
(CTETGCCCCCGATTACGTCATCRAACGCAGGCGGCATCATCAATGTCGGCCTGGRAATATCTGGETCAGGGLGACGAGGCCGAGGTCATGGCGCGCATCGCCARGATCCCCGAGLGGCTGGAGCAGGTETGGCAGCGCTCGGCCGARACCGGCCATCCGGCGTCEGRD
CCCGCACGCCGTAGCGGTCATAATAGTCGAGCGCGGET ICGAGTTGGCGCAGRTAATCCCGCACCTGCCCGCCGETTTCGTGATGGCCGRATCAGGTCCACCCCCTTGGCACGLGCATGAGICG
BRLATGRGCRAGTTGRGGCAGGET CAGGRACCGETCGRARATARGRCCGARGTAGGCAATTTCGCTTGCGCGACCTTGGECGAGCAGGRACCCCAGTTCACGRAGRRRCGTGRAAGCTATCGCCTCACCCGCAGCAGCCCGCCACAGTCCCGTTTGCTTITCGCITICCTGGATC
GGETCGERATCGGGTCGCGETCECCTTGECCAGGCCCTCGECCCCGTCGCTCGCCTCGETCACCGCATAGCCCGCGCCGRTT
L BCTGTCGECCCGTCECGTTCERACGECTGCAGETITTGARGGCGEAAGGCET CTAGRARRCTAGGEGEGCTACTCAGCTCTTTGAGGGCCATGGGGETATCTCGTGGCGRGGECCGEERATGATACCCACGRAGRATACCCCCARAGGCARATCGACETCCTGGCACCGLICE
(BTGTTCETTCCCGCCGATTEECGCERCTTCCTCGCCCTCACCARACCACGCETGATGACGTTGETCGTGTTCACCGGGCTATGCG
CCTGGRACCCGTCGATCCTGCCCGAGGCARCGRACTACCGCCTGATAGAGCATGTTGTTGCGGECATCCCAGRACGCCCGGETGCCGCCGRACARGUGCCTTACCGTAGATCCTGACCCGCGLCCCTACGGACTGGETTCAGCACCGCCTGCTGATCGAGGTGCTGLTG
L BGGTCGRGCGGRAGCCATCGECETCEECATCCGETCCGECCAGGCCAGGCARTGCGCGATCGGCACCCGCRATGTCCGACGGCCCERGCTGCGCCAGCATCGRGCCATCGRACATRARTCGRACCGCCGRRTGGATGACCGATTGCGGATGCAGCACGATCTCGATT
| TCTCGRCGRGGCCCGGCAGETTCTGRCACAGTGCGCGERRGGCTCGACGCECBGCGACGRATGCTTCAATGCCGAGRTGGCCETGACCGRGGCERRGGGCCGRAGCGCEGCACRAGRAGTTCTTTGECAATTGACCACGCERACGEGCTTTCRG
| ITCTCGIAGRATCGACTTGGEGEAAGGEATTGGECTTCTIGGRRACACCATGCCGRACCCGTGCGCGCARCTGCACCACATCCATCICTGGCGCGTAGATATCTTGCCCGTCGRGGLGCACGTCACCCGACACCCGLGCCGAGGGGATGETGTCGTITCATCCGGTTGAGEE
L GATCTGRRGCTGATGCGCTGTATGGEATGRAGTTACATATGCARTACCCTTTTGCAGGTAGCCGTATGR
GGATGCGCCATTTTGATGCTGTATTATCGARATACATCACTCTCCTCAAGCGCCTTTGCGTATGCCCARATTAAGGCGGCTCTGAGGTGRACGCAGCGCGTTCATCGCACGTTTTGCCGCATCAGGCCARRGACTTGTCCGCATCAAGGGAGACAATGATGRACRR
| GGCGGRARGCGGLAGGCTTAGGAGCGTTTCGTATCCCCIICCCACTCGCTTGGCCGEAGTACCTCGTACGRCGRRAACCAGATICGCCATGCGACCGGCCTAGTACTGACGGARACTTCGRRAATATCTGAGGTCGCRARCTCGCCATAGCTTAGCGCGACCCTTCGATCT
CTCCAGCCCGGCGCCTTCGECEATCCCGGCGECCAGCCCAGCGACCATCGCATCGCCAGCGCCCACCGTGCTTGCGAGCGGECCCAGCGEECAGATGCGCGRCCAGCGCGCCTICGTCCGATACGRACAGCGLGCCCTCCCCGCCCATCGACACGACCACCRACGE
TCCCAGCCGGTCGAGCCCGELGGCGECGAGCAGGGTCEGLGTCCATCTCGLCECTGECCAGCTTGGECGAGECGCGTATCGACATTGCCGLGCAGCAGGGTGATGGTCAGGTCGEEGCGATGLGACAGCAATTGCGCGCGECGACGLGGGCTGCTGGTGCCCACCALT
7756:53 TTCTACATCCGCCCETCACCTATGCCGGGCGEATGTAGRATGGGCETCCCEETTCCCCRACCGGRACGCCCACACCCACARGRARCTTATTCTTCGTTCTTGTAGATCGCGATCAGCTTATCGAGCATCGCCAGCGCCTCGTCGCACGGACGCTGGRATGTGTTECG
69841 GATCATECGGCAGARCGACCAGCCAGREACGCTTCTGCTTGTCCTTCAGREECAGGTTCTTGATATGCGCGCCGRGECAGCGCEECATGEATGTCCECGLTCTCCTCGACGGTGARGACCGCGGGATGCTCCAGCTT
13593:5 CCTTTAGGGTACGGGCGGEGECEGECGECGAATGGECTCATGCTCCGGTCCCCTGAACCARARGTGEGRCGGATGCCACGGGGCACCCGTCCCAGTCGEEAGRARRGGATCAGRAACGGTAGCGEATAGAGGCCGACACCGTGCGCCCGTARAGLGLCGTGTTGTTGRACE
8711:53 RGCCCGRECCGCGCGCGCCTTRRACCEEGCGERAGAGETCEGCGECATGGCCERACGCATCCCCCARGCACGRATGCARACCCEEATTGAGCAGCACCGGTAGCCGETGCTCCACGETATCAGCCEGCGAACGEECGATECEGCGGTEGECCAGCCCGRAGARGCCEECR
9267:53 CGCGAGREACAGCCGCCGCTCBAACGCGECCATGATCCACECTCGCAGCGCGCTCAGCCCCGCRRCCEG
16455:5 GGGETGACGGRATTGCCATCGRCCCCGTCARCGRACGCCCTGTGCGCGCCCTGOGRCGCGRCCGTGCTGACCGTGCATGRRAGCAGGGT
10444:5 GRCTGTTCGCGCCGCGTGCGRCGGECATAGCCCICCGCGRATCGRCTGCATGRRGRCGCCCGERAIGETTGETCCGCETGTTGAGCGGCTCCATCACCRAGCGCCATCCCATGCGECEGCGRCGRTATCGLCGGCGLEGECGECATGGGATGGCGCTGETGATGERGCCGELTC
§705:53 TGCCRARTGRAGCAGGARARACAGGCGGCATGARCATCAACCCCARGTCAGRGGGTCCAATCGCAGATAGRAGE
10067:5 CCRATTGGETIGATCCGTTTCGLCTCGLGATCGGCGRCGEAGRAGGCGRGGCGERCGGLGCGECCETCGRATCGTCCAGETCGRATGCGATTCGCTGLGLGTATGCGCGGECCGCCGECGTGGCACCGLCGRACARGGGCGAGLAGCGCGAGRARATAGCGGGAGGRGGLGEE

w

-

15197:5 GCCCATGGTGATGACATCCATGRACGCCACGRTCGGCTTGGCATAGGETGRRACAGCCGETGGTICATCCGETATTCEGECETGEARGRRACTGCGCGCCGCCTCACCEICGCCCGCGCCGCTTTCGECGRGCAGACGRRTGTCGCCGCCCGCACRAGRAGCCGCGRALCCT
26321:5 GETCTACGGCTTCTCGGGTTCGACCGRACTTCGCGCAGRATCGCGGETGCTTATGGTCGTGACGCAGTCATGEGCACGCGTTCGCTGGEECTGATGTITCGGTCTGGTGTTCGTG

20441:5 GTCGGTGEEGETCCTGCGGGAGECCTATGGECARGECGCTAGGCGTCGGECCTTECCCTGLCGCTCGATCGCCITGTCTTTCACGEACGGEELGGGLGEATCETGCTGRAGACGCCCIGGCCCAGCGATGEATGEEATTTTGCCCTGTACCGLCEGEEGTGRAGRCGLTETE
224§2:5 CCRBATGTACCGCGCGGCGETGCGCETEACTTCTTCGCCCETTATTTCGRGBCEATTCAGGTCGGCGRATGECCGTTCGCTGGCCACGGCTATTATGRAGCCGERGATTGCCGGCTCGCGLGACT

20772:5 CTGATGGACTGGGCGATCGAAGCCGCCCGCGCGCGCGGECGCATCCGRCCTGATGCTCTCCGTCTATGTCGRACARTCACCGGGCCARGGCCTTTTACAAGCGCTACGGTTTCGTCGATGTCGGCCGCTATGATTTCCCGGTGGGCGRCACCATCGACGRAGGATCGGR
6846:54 BCTGCGRTCGGCGTGACTAGTAGCATGAATGCGGCGCECATGGRAGRARAGTGECTTTCATCAGRTCTTCCTTTCGGEECGGETTGRAAGCTCGCCECCEGCAAGAGCARGTAGGCEGECTGGCAGGATGARCATGEAGAGGRRRGGGGCEGGTCAGCATTCCACCGATCAT
8148:54 ACCATGCGECGCGCGTCTCERECGCCGCCTCGATCAGCGTATCGRAGCCCTTTECCGGTCGCCECCGRECACTGCGRAGCAAGGECACGCCCTTCACCTEGCTGAGCCCATCCTCCAGCGCCTTCTTCACGCCGTTGAACAGCGRAAGRAGGGATTTTCGGCGECATCCCE
19379:5 GCTTGGCCATATGGCGETCCARTATGCGGTCGCGATGEEGCTGRARCGTCGCEECGATCGACATTGATGATACGRRRCTGGACCTCGCCCGCCGGCTEGGEECGACGATCACCEGTCARCGCCCGCARCGRCGATCCCGCGRCCGTCATCARGCGTGAGECGGGCGET
12162:5 TTGTCGCTEGCGTCGAGCAGCETGTAGETGARGCTGTCCACCTTGCCGATGRRCGCCGCATTGECATTGEEEGTGTAGGTATAGCTGCCATCGCERATCGATGATCAGCGTTCCCCATTGCC

17969:5 RAGRAGARTCTTCACGCCGCGCCGATGCTGCGCGCCACCEGCCTCGECCGTCTTGATCCCGTCGACCGCCGLCGACRAGGATGCCGCCGECATAGCCEECGLCCTCGCCCECCGEEAACAGGCCGCGLETETTCAGGCTGIGCCCGTCCTCGCCGCGGETGARAGCGGRT
13017:5 GTCTGCCTCCTGCCTTACCATATAGTCCGGCATATTAACCGGGCTGTAACCATTGGAATTTTTGATCAGTTCCGTCGCTATCACCGCARCAACAGGATGAGTCGTGCCAACGCAGCGACGTTGCGTTGGCGATTCACCGCTATCARGTCATGTTCCCTCTTGCGRT
26638:5 GTTCAGCTTGGTCETGGCATTCTACACGTCGTTGCGGECETTGGCCECGATCTCGTCARAATCCACCTGAGTCTTACAGATGCGATARACGARCAGGCGAGRGCCGETGETTTCCTGCACCCGGCAGATCTTCTTTTCCTTGGCEEGCACCEGEEETCEETTCEGETC
10380:5 GCCTATACCTTCGGCTCGCGEGEGCGTCTTCACGACGLTGCCCGATCTGGTCCGATGETCACAGECGCTGCTTTATGETGCGCTCGTGCCGCTCGLEECGCTTCGGERATCATGETCGCCCTTTGCCATGCCETCCCGEAATGLGELGTGECACACCCATGGGETGEE
5829:54 GCTTACGRATCGCTATTCCCGCGECECCAATCGEEGCGERAACGCGACTTCGACTATGGELCGCGATTTTGGETCCGGCCGCGATTIATACTTACTCC

18894:5 CCCTTAGGGRAGTCGCGCATBRCCACGCCGATCCTCCCCTARGGGECGGATEEGTCGRAAGCGREACGGEGCAGCAGCGCGGCEATCATGATGCACGEERTCATGCCGCATCGGGGCCGCGTTETCCATATCGRGATTGATGECGGGCGCCTGECGGCGGTGGCACRRR
12031:5 CTATTATCTGACGCTCTTATGGATGCCGCCGGCCGAGGRARGCCGCGCGCGCCGRGGECTGGCTCTACGRAGGCCGETCARCGTCCGGCGTCGATCCGTGGGAGCTGCTCARGAGCTTCACCGATCGCAGCGACCGCGTTCTCRAC

17860:5 CCTTTGCECCTTGGGCGATCACCCCEGATCCTGRATGCTEEECGGCECCTTTCTETGTTTCGAGGCEAGTGAGRAGRTCGTCGAGATGCTGGECCGATEECCATGCGGCEGCGGAGEATGTCECGGTCACCGATCCERAGETECTGGAGGACCEGBCAGETET
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& C9_S9_L001_R2_001.fastq
& C7_S7_L001_R2_001.fastq
2% C8_S8_L001_R2_001.fastq
& C7_S7_L001_R1_001.fastq
2% CB_S8_L001_R1_001.fastq
&% C6_55_L001_R2_001.fastq
& C6_56_L001_R1_001.fastq
&% C5_55_L001_R1_001.fastq
&% C5_55_L001_R2_001.fastq
&% (3_53_L001_R1_001.fastq
& (3_53_L001_R2_001.fastq
&5 C4_54_L001_R1_001.fastq
& C2.52_L001_R2_001.fastq
& C4_S4_L001_R2_001.fastq
& C2_52_L001_R1_001.fastq
& C24_524_1001_R1_001.fastq
& C24_524_1001_R2_001.fastq
& C23.523_1001_R2_001.fastq
& C23.523_L001_R1_001.fastq
& C22.522_1001_R1_001.fastq

28/02/2014 15:51
28/02/2014 15:56
28/02/2014 15:56
28/02/2014 15:56
28/02,/2014 15:56
28/02,/2014 15:56
28/02/2014 15:56
28/02/2014 15:56
28/02/2014 15:56
28/02/2014 15:57
28/02/2014 15:57
28/02/2014 15:57
28/02/2014 15:57
28/02/2014 15:57
28/02/2014 15:57
28/02/2014 16200
28/02/2014 16200
28/02/2014 16:03
28/02/2014 16:03
28/02/2014 16:07

Zhre GZ Archive
[ZArc GZ Archive
[ZArc GZ Archive
[ZArc GZ Archive
[ZArc GZ Archive
[ZArc GZ Archive
[ZArc GZ Archive
[Z&rc GZ Archive
[Z&rc GZ Archive
IZarc GZ Archive
IZarc GZ Archive
IZarc GZ Archive
[Zarc GZ Archive
[Zarc GZ Archive
[Zarc GZ Archive
[Zarc GZ Archive
[Zarc GZ Archive
Zhre GZ Archive
Zhre GZ Archive
Zhre GZ Archive

|| C1_S1_L001_R2_001.fastq
¥ C1_51_1001_R2_001-converted

203 008 Ko
288 Ko
2Ko

241 Ko
1Ko

155 Ko
129 Ko
577 Ko
659 Ko
1248 Ko
1470 Ko
33295 Ko
3398 Ko
42 269 Ko
2766 Ko
93130 Ko
120043 Ko
94 351 Ko
72858 Ko
123311 Ko

28/02/2014 16:14
24/11/2014 14:22

Fichier FASTO)
Fichier FASTA

2191 Ko
1199 Ko
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= b47857_59_001_R1_001 {paired) trimmed (paired) un-mapped reads [b47857_59_L001_R1_001] (single) un-mapped reads [b47857_59_L001_R1_001] {paired)

b47857_59_L001_R.1_001 {paired) trimmed {paired)

b47857_59_L001_R1_001 {paired) trimmed {paired) un-mapped reads [b47857 _52_L001_R1_001] {single) un-mapped reads [b47857_59_L001_R1_001] {single) un-mapped reads [b47857 _59_L001_R1_001] {pe
-2 Workflow_data_to_assembly_ log

= b47857_59_001_R1_001 {paired) trimmed (paired) un-mapped reads [b47857_59_L001_R1_001] (single) un-mapped reads [b47857_59_L001_R1_001] {single) un-mapped reads [b47857_59_L.001_R1_001] (si
b47857_59_L001_R.1_001 {paired) trimmed {paired) un-mapped reads [b47857 _59_L001_R.1_001] {single) un-mapped reads [b47857_59_L001_R1_001] (single)

- f= b47857_59_L001_R.1_001 {paired) trimmed {paired) un-mapped reads [b47857_59_L001_R1_001] {single) un-mapped reads [b47857_39_L001_R1_001] {single} mapping

= b47857_39_L001_R1_001 {paired) trimmed {paired) un-mapped reads [b47857 _59_L001_R.1_001] {single)

= b47857_59_L001_R1_001 {paired)

[l b47857_59_L001_R1_001 {paired) report

4= b47857_59_L001_R1_001 {paired) trimmed {paired) un-mapped reads [b47857_59_L001_R1_001] {paired)

= b47857_59_L001_R1_001 {paired) trimmed (paired) mapping

m

H-[3 bO7457
#-(3 blanc i
=7 bET194

{EI bE7194_S10_L001_R1_001 (paired) trimmed (paired) - graphical QC repart

= bE7194_510_L001_R1_001 {paired) trimmed {paired) mapping

= bE7194_S10_L001_R1_001 {paired) trimmed {paired) un-mapped reads [BS7194_S10_L001_R1_001] {single) un-mapped reads [b87194_510_L001_R1_001] (single) un-mappad reads [BE7194_S10_LO0L_R1_00
bE7194_S10_L001_R1_001 {paired) trimmed (paired) un-mapped reads [b&7194_510_L001_R1_001] {single)

bE7194_S10_L001_R1_001 (paired) trimmed (paired) un-mapped reads [b57194_510_L001_R1_001] (single) un-mapped reads [(b87194_S10_L001_R1_001] {single)

{EI bE7194_S10_L001_R1_001 (paired) repart




Bioinformatique

U oIS =T hitps:usegalaxy.org/

Fichier Edition Affichage Favoris Outils 7

Analyze Data

Tools .?., | History FS 8 - ]
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clustering

WebMGA

WED SETVEr Tor metafenomicanalysis

Scripts Contact Us

Currently we provide the following single metagenomic analyses:

|
| rRNA prediction
| {RNA prediction Category Name Description
cd-hit-est fast DNA clustering
| orf prediction clusterin cd-hit protein clustering
| function annotation 9 h-cd-hit higrarchical protein clustering
| T a e cd-hit-454 filtering 454 duplicate reads
- rRNA prediction blastn_rRNA rRINA prediction by blastn program
| sequence info hmm_rRNA rRNA prediction by hmmer 3.0 program
| quality control tRNA prediction tRNA tRNA prediction by tRMAscan-SE program
| e orf_finder orf pred?cl?an by six-reading-frame technique
orf prediction metagene orf prediction by metagene program
| taxonomy binning fraggene_scan orf prediction by fraggene_scan program
| OTU finder cog protein function annotation by COG database
- . kog protein function annotation by KOG database
| T2 EE T EELL ::unl:::[:tlggun prk protein function annotation by NCEI PRK database
pfam protein function annotation by pfam database
tigrfam protein function annotation by tigrfam database
gznmnv::g on kegg pathway annoation by KEGG database
sequence info fna_stat statistics of DMA sequences including length and GC content
faa_stat statistics of protein sequences including length

e )

qec_filter_fastq

removing reads with low average quality for a read with fastq format

qc_filter_fasta_qual

removing reads with low average quality for a read with fasta+quality
format

trimim tnmming the low-quality tail of illumina reads
filtering sequence | filter_human filtering human sequences from reads
taxonomy binning rd;?_bipni!]g taxonam?c binning by rd;? classifier program
frhit_binning taxencmic binning by frhit program
OTU finder cd-hit-otu QTU finder by cd-hit-otu program
format conversion | fastg2fasta converting fastq file to fasta file

Note: every single analysis can also be accessed by using a script.
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WED SETVEr Tor metafenomicanalysis

Scripts Contact Us

clustering

Currently we provide the following single metagenomic analyses:

|
| rRNA prediction
| {RNA prediction Category Name Description
cd-hit-est fast DNA clustering
| orf prediction clusterin cd-hit protein clustering
| function annotation 9 h-cd-hit higrarchical protein clustering
| T a e cd-hit-454 filtering 454 duplicate reads
- rRNA prediction blastn_rRNA rRINA prediction by blastn program
| sequence info hmm_rRNA rRNA prediction by hmmer 3.0 program
| quality control tRNA prediction tRNA tRNA prediction by tRMAscan-SE program
| e orf_finder orf pred?cl?an by six-reading-frame technique
orf prediction metagene orf prediction by metagene program
| taxonomy binning fraggene_scan orf prediction by fraggene_scan program
| OTU finder cog protein function annotation by COG database
- . kog protein function annotation by KOG database
| T2 EE T EELL ::unl:::[:tlggun prk protein function annotation by NCEI PRK database
pfam protein function annotation by pfam database
tigrfam protein function annotation by tigrfam database
gznmnv::g on kegg pathway annoation by KEGG database
sequence info fna_stat statistics of DMA sequences including length and GC content
faa_stat statistics of protein sequences including length

quality control

qec_filter_fastq

removing reads with low average quality for a read with fastq format

qc_filter_fasta_qual

removing reads with low average quality for a read with fasta+quality
format

E—

trimim tnmming the low-quality tail of illumina reads
filtering sequence I filter_human filtering human sequences from reads
taxonomy binning rd;?_bipni!]g taxonam?c binning by rd;? classifier program
frhit_binning taxencmic binning by frhit program
OTU finder cd-hit-otu QTU finder by cd-hit-otu program
format conversion | fastg2fasta converting fastq file to fasta file

Note: every single analysis can also be accessed by using a script.
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WED SETVEr Tor metafenomicanalysis

Scripts Contact Us

clustering

Currently we provide the following single metagenomic analyses:

|
| rRNA prediction
| {RNA prediction Category Name Description
cd-hit-est fast DNA clustering
| orf prediction clusterin cd-hit protein clustering
| function annotation 9 h-cd-hit higrarchical protein clustering
| T a e cd-hit-454 filtering 454 duplicate reads
- rRNA prediction blastn_rRNA rRINA prediction by blastn program
| sequence info hmm_rRNA rRNA prediction by hmmer 3.0 program
| quality control tRNA prediction tRNA tRNA prediction by tRMAscan-SE program
| e orf_finder orf pred?cl?an by six-reading-frame technique
orf prediction metagene orf prediction by metagene program
| taxonomy binning fraggene_scan orf prediction by fraggene_scan program
| OTU finder cog protein function annotation by COG database
- . kog protein function annotation by KOG database
| T2 EE T EELL ::unl:::[:tlggun prk protein function annotation by NCEI PRK database
pfam protein function annotation by pfam database
tigrfam protein function annotation by tigrfam database
gznmnv::g on kegg pathway annoation by KEGG database
sequence info fna_stat statistics of DMA sequences including length and GC content
faa_stat statistics of protein sequences including length

quality control

qec_filter_fastq

removing reads with low average quality for a read with fastq format

qc_filter_fasta_qual

removing reads with low average quality for a read with fasta+quality
format

) taxonomy binning |

trimim tnmming the low-quality tail of illumina reads

filtering sequence | filter_human filtering human sequences from reads
rdp_binning taxencmic binning by rdp classifier program
frhit_binning taxencmic binning by frhit program

OTU finder cd-hit-otu QTU finder by cd-hit-otu program

format conversion | fastg2fasta converting fastq file to fasta file

Note: every single analysis can also be accessed by using a script.
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File View Clipping & filtering Tools

FastqEditor | Settings | Info
7| Sample Explorer Clipping & fitering | Sequence viswer | Spit/Comvert | Demultiles fle | Overrepresented/Contaninants | Clstering & dereplication
Fastd files - Blcfos] jFile details = [7] Clip adaptor/tag/barcadeMID m
n £ File: C1_51_L001_R1_001 fastq -
C:ilsers\PHILAD ocuments'PhilippetBiagini APR EFS 207451 H Giom: 272 1B l Cut all bases from postion 400 @) to the nd of the read
= Users Total reads: 4128, Reads after fitering: 4063
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GETCRATGTCCTCGCGCGRACEGCECTTCCATGTAGGCGETCTGCGTCATCGRGCGLGRRAECGATGRTCTTCTTECGCGTGCGGATCATCACGCGREGGCGGAGECGCGACCTCTTCGTTEACGATGCCGTCGEGRTTGEGCTGGACCGCCATTCCGRGCR!
TCACTGACGEGGGTAREAGCGRCACCECCGTTGREAATTGATGCGEATTCAGCCGRGCATGACCTCATGTTCGECACEGCCAGTTTCCGGRAGATCEAGTGCAGATCGGEETGACTCTGCGGTGCEAGGEEGGTGCAGATGRAGGGTTTCEATGRCETGEEL
GERTTRAGGGAGRTRERAGCTCACTTGGTGCCTGGCACRCRARCAGGECTCAGRARGCACCAGCTGCTATTTTAAGCTATTACTCAGTGCTARGGCCAGGGGATGARAGGRAGRAGRGTGGCAGCAGCAGRAGRAGAGRATGECTARGTCAGCCCCEGEGCAGS!
CTTCTGGCTCTCCTCACCGATRARRCTGCTCCAGCGTCGTCCTGAGGCTGTCCATCAGCCTCTCGCCCATACCAGTGCGGRATCAGCGTCCGCGCCTCGECGCTACGATTTTCTTCARCGAGGGLGATGGTGCGTGCCATTTCCGCCGRACTTGGTCACGR!
GCCTTAGGCAGAGETTTTGTAGTCTGTTCTGT TCTCTATTT T AR ATGTCTCTGTGCCTTAGTTTCTTTTCTTGCATGATTTTC T TARCATGTTTGARCTTCTGATTTATCTAGRARTAACAGTATGGTTTCCTATTTTTTTARARCACTCTGE, G,
GTAGGGGCATTGGECAGGAGCARGAGTAGTCTITGTGTTACEGGEGCTTTAGTATCAGGCARGCCAGCACTCACAGAGEGCAGRCAGECCCAACTTATGCAGT T TGGEGATAGALLGTAGCAGCTTTGTCCTGGGRAGGEEEATGGATCTGAGTCCCCTGA
CEGCRAGGREATACCTGTTCGAGEATGECCGCITCAGTCTAGTTCGEGECTCGTGGCCTGEACCGLGLARACCCTGCCCATTCTCARCACGTCAGGCCGATTCGTCGCCTTC T TCGACTGEEAGLETGACCGGCCCGELCTGATGATGCTGCGCCAGACCE!
GGARRTCCTTTCEACATTGCTTATTTTIGTCAGGTTTGTTGARGATCACATGGTTTTAGATATGTCTTGTTATTTCTGGTGTCTCTGTTCTGTTCCATAGGTCTATATGTCTG T TTTGTTACCAGAACARTGCTGTTTTTGTTACTGTAGCCTTGTTG
GCAGCARGRCCGCGCGTTTCGATGRARAGCGCACGACGTCGCCGAGGCCTTCGCGEGTGCGCAGGTTGETCATGACGRAACGGCCGCTTGCCCGCATGCTCGGECCGCATGCGECGCETEGTCGECGGECCATCACGTCCAGGCTGGCCCCGRACATGGGEGCGLLT,
GCGGCCARCTCCGRACCATCAGCAGTCGTGGAGTTATTCTCGGCTCTCTCAGCAGATTGTATCGTCGGCAGRGAAGCGCACGGLGATGGTGEGACGCATCTACACGCTTTCGTCGATTITCGCAGRRAGTACCGRRACTCGAGACGTCCGCARRTTCGAT!
RTTCTTARRTTGRARGGGTCAGT T CTAGAGTGACATTACATATGCTGTTGCTGACAATGCARTGCTCTTTGCARA AR CAGGTTTAGGTTARRAGREAGGCCAGTGACCAGGCTGACTGGCARCATACARAGGARAGGCCATARRRACTTGRACTTTACE,
GGTGGTCTCCAGGRATTCCCARTGCATTGCCCTCCCACTTCTGTCACCAGREGTCARGACEACTGRAGACEEATACAGTATATGEATTTCARAGCCCTTTCTTGCTTTCCTCCCCTGTACATTGAGRAAGGTAGRACTAGTTAACTTCTCAGGCCCTTGE,
BTCGEGGTCGGCCACGCCTTCCTCGCCRRACCACTCCTTCGEGCATGRACTGGCGCTTGCCACATCGCTTGECATTCTCGECTCGGTCGACGCCEECCGCARCGRCCTRCAGTCCGECTEGGATACCGCCCAGTTCCCCARCERCGTCCCCGRRRACCEO!
CCTCRAGGTATGTGTTTATCAACAGCARGGARRACAGACTAATACACCCCCACGGCGGTTTGACTGTETCCCTATCCARATCTCATCTTTARCTGTCGCTCCCACRARTTCCCATGTGTTETGGGAGGGCCCCEGGTGGARCGTAACTGARTCATGRAGGEGC R,
GTRARATGCTCGGTGATGRARTTCCGCTTCAGATCCTGGTGGAGCCGETTCGGECCGRCCGCTCGTARCCGCCECCAGCCGGCACCACCGTCCGCCETGACGCCATCCATACGCGGCCTTCCCGEGECCTGCCATCCTGCGCTCCGTCCATCTCGRCGGRRT!
GCGCRAGRTGGCRRAGGTTGCCACCGECAGCCGCTTCGGEGCGATGCGTTGAGGATAGRAGGCGAGCCGGAGETGCCAGACTGGCGACCGTCGCCGRATGCAGGCGRGEECETGEATGCCCTTCTTGATGAGGTAGGCGEETGGCCGCATGTTGRCCACTT!
GGTCGGGTGACCCTCATGGEERAAGGTCAGTGAAGCCCCARATGGEGCTAGCTCGAGCCACCAGCCCCAGCCTEGAAGGGCCAGGTCCTCCCATGCCTACTTTCCCCACAGRETCTCTCTCGGGCTCACCCCGTGCCTGTGGEATATGTATITGCTGGACGG!
CTATRLARTGATTGTGARACGCAATTGCGATAAT TGTGGALEEGCACTCARCGTAGRAATTCCCARTCALEARGAGCCTTCCGCACAGGTAECCGTTCCCTGCCCGLATTGTGETATCACGAGERACGTTTGAGCCARGRAETGAGCCGTACERRATTC,
GCATTGCGCGCARTTCCGGCTCGCGCTCCAGRACGCGCGGLGAGATCTCTCGCATCCGCEGLCGECARCTCGCCGTCATGATAGGUGCTGAGCGCCGTCCAGTCGTCGTCGATGTCGTCGTCGETCATCGCGTCGTCTTCCGCACCTGCCCGTCGEEET!
GTGCRCCTCGARAGGTAGCCGTTGCGETGACGCAGGTGETGTTCTTCCCACTGGCCTTTGCGEGCGECATGATGCTCCCACCGCTGRATGTTCCCTGRAGTGGECTCARCACGCTTTCGCTETTCCTCCCCTCGCGTGCCGCACGGGACCTGTCCGTCTTCG!
GGCAGGCGAGCGTCATCACGCCTAGCTAATTTTTTTTARARTTTTTTGTAGAGACAGGGTCTCACTATGTGCCCTGTGGTCCCAGCTACTCCGGAGGCTGRAGE

GTCRCACTCACTGT TGAGGTTACAGARE AT A AGRRATARACTTGGGCCTCAGT TTGT CCACCTGTGT TCCAGTTTGT TTTCATAGRACTTCAGGTTGTTAT TGAAGATTCTATC T TATCCT TGO T TCACTCTGTITTTGCTTCCAGTTTTTCTTACTGAL
GTCATAGCGGGACCCCAGTAGEGTCGTCCTCGETGCGCCGEGRAAGTCTGGTCGGCEACGGCCCCTECGACCCCCAAGGATCATCCACGTGCCCACCTCTTCCCATCCCTCCAGGCGCCTCCTCACCCCGGETTCGTACGGCGAGGCCACCCGRGTCG
TTTTTTATCTGETTATTCCCTCCATGRRATTTTAATACCAGREGATATACTTTGTATGTGTTTAGGTATTATATGTGTTTCTGTGTTTATACGARERACEAGTARGEGETTTGGCCCTCCRAGRETCEATTTTTACTCCCTTGRARGGCCCTACECELER!
GRGGCCGECETCTCGCCETCCATGCCGRETCGCERTCACCCGETCCCGEGEECACECAAGTCGRCCTAEGCEECEATGCTGCCCGGCGGECEGRAGCGLCEAGGATAGRCAACGECTCEATTGCGCCCACCCATGCCAGCACCGCGTARAGCGCARTCGCCRG,
GERTATTCTGGTCARTARTGCCEEETATCAGTATCCTCAGACATCTCCGCTTGATATCACAGATGEAACARATGCTGRARGACTTTTGRAARTCARGGCGTTCGCEATGTTTTATCTGACACGGGCEGCTCTTCCTCATTTGRAAGARAGGTTCACGCATCET!
GCACRRATRAATTTGTCGTCCGCTTTATAGACEATATGEAGGTAATCTTTGTGGACTCCTCCGCTTTCCAGCGTTTCGATGCCTACAARACGGCCRATGCCGTGATGGATGTGRRCGATGTAATCGCCCGGTTTGATTTCAGRRATAACTCTTGATGCGT
GETCTGCACCGTTGCEEGECAGERAGELEGCGCCTTCGGCCGGATAGRACGATCTCGACCEETGAACCGCTCAGGACGEAGTTGAGCGACAGCGGCTCGTAGGTGAGCCCEECGATATATTCACCATTGGCARCGTCGGCAGCGACCTGGCTEGATGAGT!
BTGCTATCCCCATCAAGCTACCATTGACTTTCTTCACEGATTTAGARARALCGACTTTARATTTCATATGGARCCARAATACAGCCCGTATTAGTCARGACAATCCTAGCALRLEAGELCERAAGETGGAGGCATCATGCTACCTGACTICARLACTATAD
GECTTATACTAATGTAATTGAGRARALEATTGTTCCCATTTAGTGTATGCTGCTATCTGATTTTTGAGCTATATGGET TGCCGARAGCTCTGTGREAGRAT TGTTATGCGATTCATTCCGETGTCACGAGTACARTTTTCARCTAATTGTTTTGTGCCA!
GCTGCAGGTCGCGCAGTCGETCTTCGACACCCTCCTGCAGRETCGGCAGATAGCCGURARATCGCCATGCGCAT CAGCACCGCCARCGTCTACGACRRAGGGLGTCGACACCCTCARACARGCGGCAGGCCGACCTGGCCGREAGCGCUAGGAGCGGCTGACTAL!
ATTGRARTTCTGCCTAGCTGCTAGT TTTGTGATC T TGGGCATGTTACTTAACTTCTCTCTGCTTGAGT TGT T CATCGRRATGGRAAGC TG TARRTGAGCATTTGACAGGCTTGTTGTARAGATTCAATGAGGCATGGCAGGTARRGTTCCTAGGGCAGCT!
RAATRARATATGAGATARTGARCCARRLACCCTGCTATCCCCARATTCTGAGGGEGAGT CCACATTAGRACATTCTAGGCTGTGTGATCTGAGACCCAGRAGRATGAGRRGGGACGGATGCCTCTITGGAGCTGAGCTATGACTCAGGRGACCTCAGCCCCTGG!
TGCTGACTCCTTACGTCARGGECCTTAATACCGGTCTCCAGCATCTCGETCTCGRGCTCAAGGTCATCREAGECCGGGGRATCCCEGTGRATCGGCCEAACGCTCAGTCACCTCGATTGTGGAGGGATCGGCGTTAAGEACGTCACCTGTCACATTCCA
GTGTECATECAGECTGERRTATCACCTGATTCCCARGEGGTCCGEGGCTAGGRATGACTACAGTGTGTGECAGEATATARREATGETCACCAGAREGACEACTGGAGECETTGCTGTCACCTCAREGEAGCCTTAGTTCTEAATGGAGEATARRACEEATGTG!
GTTCATCGACTCCGCTTCCGGCATCEETGRAGGTGCACGGECCGECCTTGCCTCAGTGETGACGREAGCTCTCTTCCTGRCCGCCATGTTCTTCACTCCGCTGRACCGCEETEETGCCECTGGEGGTAGCGECAGCAGCTCTCGTCGTCGTCGECGCCE!
GRGTGACACAGRAGAATTACTGAGGAACTGATTTTTARRATTTGAGACCCAGACTCAGATCTCGTARATCEAGTCGRAGCCCCGTARACTTATTATTATTATTATTGCTATCATTATTATTTTGAATTTCARACGTARCTGRARTGAGCAGCCCTTTTT!
CCGCTGETGETCCTGCTCGETTACTTGTCGGGGCAGETCGGCAGCARTGCCGRAGRAGCATGTGETTCCAGTCGCTTGTGARGCCGGCCATCTTCCCGCCGCCEATGTGETTCGGEATCETGTGGEACGRATCCTCTACGTGCTGATGEGCCTGECECTGEC!
GCAGAGCGCTTCGGECAGGGEATAGCGGCGCCAGCACTGCCGCETTTTCARRGTCCTTGCCGETGTCCCAGEGATGCCCCTTGCTGCGCGCCGCGCCTTGCAGATCGLGCCGEETCAGRTCGATGCCGACGCCGTARCCCGCARCGATGCCGRGCGLTC!
GCARRATGRCCCTGGECTGCAGTGACARTECAT T TARATGGGEATGTCCAGTTGGALGGAACACAGCATARCTGCTGACAATCAGTTAGGAATTTCTGGCARGACGCAGGCAAAGECAGRAGGGACTGTCCCAGTRACATGECTGTGATTICTTACRAAGGT!
CCCATTTTGTAGGTTGCCTGTTCACTCIGATGETAGTITCTTTTGCTGTGCAGAAGCTCTTTAGTTTAATTAGATCCCATT TGTCAATTTCGGCTT T TG T TGCCAT TG T T TTTGETGT T T TAGECATGRAGTCCTTGCCCATGCCTCIGTCCTGALTG!
CTACTGGGCTGAGRATCACCTGETARAGARCCTGCCGRAARTGCAGGCTGCCGCTTCTGCGCCGEGECCTCETCTCCGCGCTCGGUGAGCACCTCGRACARACGARGACGCATGTCGCCCGCCTCGAAGAGGTGTTCAACCTGCTTGECARAGTCGTCCC!
CERTTTCTTGACGATACGCGRAGREATGCGCTTCTTTCCATAGGTTTGCTCTGGTTCGGEGETGCAGGATGCTGAATCGTTGCTCTCACCAGCAGTTACCGCAGRAGGCACCARCGCCTCCCGGRAAGGAGRRARCGCRAATGRACGCAGGARGCCGGRACCCLE,
RTTACCTGGGAAGTGAGGGAGGRGGACACCACTGTGRACCTGCATAGGARTATGGATGGARARGRACAGTGGARRAGEATATACCAGRACTGGGARRGACCAGTATTCATAATGTGGCARCEARACAATGGTAGCTGRARAGTTAGGTCTGCTGGTGATGGAT
CRATGATTICTGGCAGCAGRGGACARALTATAGCTTATGRARACCARRCGTCARAGCCTTGAGRRGRTGATGCTGATCGAGRATCCACATCAGARTARGRATGAGCTGCAGT CTACGTGEGEAGTGGTGCTCAGRAGRAGTCTGACACARRCARATGACTCY
GTCTRACGCAACCACTTCCCGREATCATTCCGGARGTCCCGEERACCGGCAGCGRATGCTAGRACCTGATTCCEAAGGRATGECGATCTGCGCCTGCCACAGCATCAGGACEACGEAGGAEACGGCCACGEACGCCARCCCCAGEGCCGCCAGCGCOGTCE
TETGTAACCECCGRREGCTGGRAGCARCCTGACCCTGRATGEATCGTTTGCCARCTATAGCGAGTECCTGTGGCAGGREATACRARAGTATGGTARAGETGCTGCCGATGCACACEARCTEACGREGEACEATGCEAGGTTACATEACATAGTGGCAGCGEEGGERR,
TTCCTCTTTTTTCCAGTTCCAGCATTACGGATGGAATTTTA AT TTTCGRAGTTTCARTTGTGGCGCACARETTTTCAGGGATARTTCGGEGAATATTTTCARTARTTCCACCGCCEETEATGTGCGCARATTCCGGCCARTCTCACCTCTTCCRARRATT
GGTTTGGGCGTCCTGTATATGCGAGAGEAGCGCATTTTARGRAGCGARTACCCTARGRAGCCTTGCCCATAGCCCGGCCAGTCCCGRAGCCCACGAGRCTAGGCATGATCTCGTATGCCGTCTTCTGCTTGARRARRRARRRRACTTCATATCCTCCATGCT!
GCCGTCGRGGGCGRAGETCGTGLCGECGEGCTGCGTACCAGREGCCAGCTGAGGRACAGCGRAGATCGCCTCCTCCTCGCGCGCCGERACTCGTGACGGGCAGECTCACGTCGRAGGCGCCETTGCCGCGGTAGGCGRACTCCGGECETECCGECCGEGTCGA!
BGTCAATGGCGEAGCCTTTGAGCCATTCTTCCGCGARATGEGTGCCGGECCCTGGCEGTCETETGTETTCATTCGRACGCGRAGCAGTTCGAGTCARTGGCGARGCCTTTGAGCCATTCTTCCGLGRERAATGGGTGCCGGCCCTGGCGTCETGTETGTTCAT
CCTCRAGGCCAGERGCCTGRAAGRECTACATTTTCCAGACTCATCTGCCAGCTGATTATGCTCATGEEAGGCAGTGGCAGGATACTGE GTAGGEGGCAGGGAGEAGCCATETGTTITCTTGATTCTAGCAGTGACAGCEGCARTEAGCARCAGCRETEG
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BLASTN programs search nucleotide databases using a nucleotide query.
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

CCCTCGAACATGTCCCCECCGEGECTETTEATGTGCACCTCGACGEEGCECTCGCCEATCECECEGA
GCTECECCGTARCCCECTTEECCETCACACCECCGECEEACCAGRRGTCCTCACCRATGECETCGRR A From[ ]
CATAGTGATGACGTTGTCGTCACICIGGACTGATCEGATGCCGGCCECCTCGTTCGACCACTTCTCG
BACACGTCGEGEGEAGETGAACGCEGARATGTTCCGCTTCGCCEGECATCEEGAGCEEGGECGEGECEET w To[ ]
CCGCCTTCGCTTTGATCCTGCTCATCACGCCCCTCGGGCGCTTCAGEAGET

Or, upload file Parcourir... | @

Job Title {3000 sequences (Contigd5s) x
Enter a descriptive fitle for your BLAST search @

] Align two or more sequences &

Choose Search Set
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Organism
Optional | | U Exclude .+
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &)
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Limit to s fr q
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Optional equences from type materia
Entrez Query | | Youlllll§ Create custom database
Optional

Enter an Entrez query to limit search &)

Program Selection

L O Highly similar sequences (megablast)

O More dissimilar sequences (discontiguous megablast)

® Somewhat similar sequences (blastn)
Choose a BLAST algorithm &)




BLAST finds regions of similarity between biologi
compares nucleotide or protein sequences to
calculates the statistical significance.

NCBI Netionat Center for Biotechnology Information

Basic Local Alignment Search Tool
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Hepatitis B virus isolate pt1_S07003334 reverse transcriptase and surface antigen genes, partial

cds o

740 bp linear DNA

Accession: KT340641.1 GI: 1050243117

GenBank FASTA Graphics PopSet il
1

Hepatitis B virus isolate pt1_S08005564
cds

740 bp linear DNA

Accession: KT340642.1 GI: 1050243120
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Hepatitis B virus isolate pt1_S08021045
cds
740 bp linear DNA

Accession: KT340643.1 GI: 1050243123 ]
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Hepatitis B virus isolate pt1 S$10013154
cds

740 bp linear DNA 3]
Accession: KT340644.1 GI: 1050243126 4
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Hepatitis B virus isolate pt2 £11003948
cas ]
740 bp linear DNA -
Accession: KT340645.1 Gl: 1050243129
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Hepatitis B virus isolate pt2 H0405094 re

Torque teno virus 2 isolate HNSCC tumor 53 ORF1 gene, partial cd
222 bp linear DNA

Accession: KU720361.1 GI: 1057447234
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Torque teno virus 3 isolate HNSCC tumor 52 ORF1 gene, partial cd:
222 bp linear DNA

Accession: KU720362.1 GI: 1057447236
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Torque teno virus 2 isolate HNSCC tumor 56 ORF1 gene, partial cd
222 bp linear DNA

Accession: KU720363.1 GI: 1057447238
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Torque teno virus 2 isolate HNSCC tumor 66 ORF1 gene, partial cd:
222 bp linear DNA

Accession: KU720364.1 GI: 1057447240
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Torque teno virus 1 isolate HNSCC tumor 67 ORF1 gene, partial cd:
222 bp linear DNA

Accession: KU720365.1 GI: 1057447242
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Torque teno virus 2 isolate HNSCC tumor 62 ORF1 gene. partial cd
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B More BLAST news

rep: ATP-dependent DNA helicase Rep

Designed to identify rep members of the uvrD/rep subfamily. [DNA metabolism, DNA replication, recomb...
Accession: TIGR01074 ID: 130146

Viewin Cn3D Specific Protein  Protein

REP: Plasmid rolling circle replication initiator protein REP and truncated derivatives [Mobilome:
transposons

Accession: COG5655 1D: 227942

ViewinCn3D  Specific Protein Protein Superfamily ~Superfamily Members

rep

RNA replicase, beta subunit

Accession: PHA00028 ID: 222774

Viewin Cn3D Specific Protein Protein Superfamily Superfamily Members PubMed

RQE G Reglication grotein

Replication proteins (rep) are involved in plasmid replication. The Rep protein binds to the plasmid...
Accession: cl02412 1D: 295292

Viewin Cn3D Protein Superfamily Members PubMed

UvrD-helicase: UvrD/REP helicase N-terminal domain

The Rep family helicases are composed of four structural domains. The Rep family function as dimers....
Accession: pfam00580 1D: 278977

View in Cn3D Specific Protein Protein Superfamily Superfamily Members PubMed

Gemini_AL1: Geminivirus Rep catalytic domain
The AL1 proteins encodes the replication initiator protein (Rep) of geminiviruses, which is a replic...
Accession: pfam00799 ID: 279178



>Eqb|EF611223.1| Variola virus strain Brazil 131 right variable genomic seguence

Length=108%1

GENE ID: 1486563 B7E | BTR [Varicla wirus] (10 or fewer PubMed links)

Score = 250 bits (276), Expect = 2e-63
Identities = 138/138 (100%), Gaps = 0/138 (0%)
Strand=Plus/Plus

Sort alignments for this subject seguence by:
E value Score Percent identity
Query start peosition Subkiect start peositicon

Query 1 CATCTGGAGAATCCACAACAGACAAGACTTCGGGACCAATTACTAATARAGARAGATCATA 60

crerrrrrrrrreereererrrrrrrrrererrer et rrr e rr et
Sbjct 2203 CATCTGGAGAATCCACAACAGACAAGACTTCGGGACCAATTACTAATARAGAAGATCATA 2262

Query €1 CAGTCACAGACACTGTCTCATACACTACAGTAAGTACATCATCTGAAATTGTCACTACTA 120

Lrerrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrr e rrrrr e
Sbjct 2263 CAGTCACAGACACTGTCTCATACACTACAGTAAGTACATCATCTGARATTGTCACTACTA 2322

Query 121 AATCAACCGCCRATGATG 138

FEErrrrrrrrrrrrrnd
Sbjct 2323 AATCAACCGCCRATGATG 2340

Score = €4.4 bits (70), Expect = 2e-07
Identities = 71/93 (7€%), Gaps = 14/93 (15%)
Strand=Plus/Plus
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Login: Browser Warning
Brooery This website is not designed for Internet Explorer. If you want to see these webpages as intended, please use a standards compliant browser, such as Google Chrome or Mozilla Firefox.

Reqister new user Welcome to the METAVIR is a web server designed to annotate viral (raw reads or contigs). A set of published viromes, identified as “public projects”, is already available, and your own data sets can be
Request new password METAVIR server processed in a private environment.
Main menu
Home

Upload your virome or select a previously published virome

Viro
Assess the taxonomic composition of the viral community and compare it to other datasets

Gain precise diversity insights by computing phylogenetic trees for the viral families of your choice

Compare viromes in terms of genetic richness and overall sequence similarity
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Myoviridae

Parvoviridae

Circoviridae \

Podoviridae
Reoviridae

Caliciviridae
unclassified
Astroviridae

Sphoviridae

Fleobrmaviridae
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.. Informatique... ?!




Projet APR EFS « Métagénomique virale ».

Etude moléculaire des co-infections sur prélevements HBV+, HCV+, HIV+.

Caractérisation moléculaire des séquences virales d’intérét.

Design systemes de détection PCR/PCR real-time. Etudes épidémiologiques.

Renseignements sur séquences complétes / génotypes de chaque virus témoin.



/ Metadonnées \

/(gigabases) S

Trimming m

~ [Filtering
1

- Utilisation de pipelines dédiés pour le traitement des métadonnées (Galaxy)
- Mise en place de stations de calcul dédiées (x coeurs, RAM, stockage,...)

- Implémentation de logiciels (CLC Genomics Workbench, CodonCode Aligner, MEGAN,...)



1¢re publication:

Divergent Gemycircularvirus
in HIV-Positive Blood, France

Rathviro Uch, Pierre-Edouard Fournier,
Catherine Robert, Caroline Blanc-Tailleur,

Vital Galicher, Romain Barre, Francois Jordier,
Philippe de Micco, Didier Raoult, Philippe Biagini

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 21, No. 11, November 2015
'—'I



mm) Séqguences de type gemycircularvirus:
(virus circulaires a ADNsb / histoire naturelle ?)

- ~2%

- assemblage de novo

- séquence validée par PCR inversée et clonages



Plasma VIH-1 ARN+
sous-type B
~530 copies/ml

GemyClec¢ CP
KP987887

N Rep2

W

(2109 nt)

Gemycircularvirus Clc



52 Sclerotinia sclerotiorum SsHADV-1 (YP 003104795)
43 Sheep Genycircularvirus 1a (YP 009109740)
oo . ! Bird Gemycircularvirus 5 (YP 009109728)
97 Dragonfly CV1 (YP 009021855)
. - Bird Gemycircularvirus 1b (YP 009109738)
100 L Bird Gemycireularvirus 1c (YP 009109736)
Odonata Gemycircularvirus 1 (ATD07459)
99 Odonata Gemycreularvirus 2 (ATD07463)
] 93 Hypericum japoricum CV (AGS12482)
Dragonfly CV3 (YP 009021851)
K 100 | Bird Gtmyc&cm 8 (YP 009109722)
u Sewage Genmyeircularvirus 3 (YP 009115528)
Bird Genmycircularvirus 10 (YP 009109718)
Seal Gemycircularvirus 4 (YP 009109730)
94 Cassava CV (YP 009021042)
56 Bird Gemyeircularvirus 9 (YP 009109720)
51 Sewage Gemycircularvirus 8 (YP 009115536)
1001 Sewage Genyeircularvirus 7a (YP 009115535)
Mosquito SDBVL-G (AEF58774
% 493' Dmgo:ﬂy CV1(YP 0059021359) )
100 ernan feces Genyeircularvirus BZ1 (ATD20390) .
== 70% div.

Mongoose Gemycircularvirus a (YP 009130623)
Badger Gemycireularvirus (YP 009130621)

100 {Human blood HIV+ GemyClc (KP987887) ¥

80 ' Mongoose Gemycircularvirus ¢ (YP 009130627)
99 ——— Cattic HCBI8.215 (YP 009051830)
10— Mongoose Gemycircularvirus b (YP 009130625)
Mongoose Gemycircularvirus d (YP 009130629)

L Sewage Genmycircularvirus 10b (AIF34857)
% Meles meles VS4700006 (AEW87507)

CAP aa

0.05



2¢me publication en préparation:

- 16 échantillons VHC+ / VIH+ contenant des séquences du virus GBV-C

- Co-infections avec VHC, VIH

- Impact ?

- Ralentissement évolution VIH SIDA...

- 6 génotypes connus

- France: 1 séquence complete...

(Pegivirus, Flaviviridae, ARNsb lin., ~9.300 nt)

GBV-C (predicted)

E1 E2 NS2 NS3 NS4 NS5
5'NTR l | ‘ \ ‘ ‘ | 3'NTR
Amino acid 116 207 642 873 ‘ 1550 1866 2842
?C E1 E2 P5.6 NS2 NS3 NS4A NS4B NS5A NS5B
Signal peptidase I Serine protease




- Assemblages / Reconstruction 16 séquences completes — partielles

- Analyse phylogénétique / Recombinaisons...

Phylogénie de
la région 5’NTR

- Meilleure connaissance de la diversité génétique

du virus en France



APR EFS

Exploitation des données en cours:

- Analyse des séquences: # variants (papillomavirus, circo-cyclovirus,...)

# inconnues...

- Inventaire des especes virales / échantillon testé

- Si séquences d’intérét: épidémiologie, fondamental,...



Merci !




