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ViroBase: an ad hoc information system
for the management and traceability of biological data

Catherine Wipf—ScheibeIl, Pauline MiIIotl, Karine Berthierl, Sylvain Pirylr2

1 Pathologie végétale, INRA, 84140 Montfavet, France 2 UMR CBGP, INRA, 34988, Montferrier sur Lez, France

Databases are crucial tools for the traceability and accessibility of scientific data, from field sampling to data sharing.

We developed the “ViroBase” database to manage and facilitate access to all information on samples collected and analyzed in our lab, such
as: sample geographical origin, host plant species, observed symptoms, data and type of samplings, host and pathogen taxonomy, samples
processing. "ViroBase" has been developped in 2015-2016 under the open source object-relational database system PostgreSQL. A user-
friendly interface implemented using the framework web2py facilitates access to records through simple queries.

Interface language: (IS} M HOME ADMINISTRATION v

LISTS ~ STORAGES ~ MAIN DATA ~ DOCUMENTS ~ AUTOMATED DATASETS v REPORTS

A georeferenced picture of each sample, identified with

During summer 2017, we sampled 989 cultivated plants | _
datamatrix, has been recorded with a GPS

in south of France Plants

Projet * EMERAMB

GPS data downloaded into ViroBase:

Plant code EM170999

plant code
plant taxon
plant coordinates
sampling date

That's a lot of plants,
it would be great if we
could have some kind
of automatization to
record data...

. tante * melon [Cucumis melo, espéce]
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Geographie * Cavaillon [FRANCE, Provence-Alpes-Céte d’Azur, Vaucluse, Cavaillon]

Latitude 43.4444444
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Elevation

Precision

8500 ELISA tests were performed on all plants to detect 16
virus species: 810 positive tests from 566 plants

Plaque

EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h

Groupe Type
Analyse Blanc
Analyse Blanc
Analyse Blanc
Analyse Blanc
Analyse Blanc

échantillon

Blanc_0001 1/6
Blanc_0001 2/6
Blanc_0001 3/6
Blanc_0001 4/6
Blanc_0001 5/6
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Longueur
405
405
405
405
405
405
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A user-friendly interface

NG ECAERIEREE English (US) v

HOME

ADMINISTRATION ~

LISTS » STORAGES =

DOCUMENTS +

AUTOMATED DATASETS =

REPORTS »
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Analyse Blanc

Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon
Analyse échantillon

Blanc_0001 6/6
EM17P007-CABYV-2h EM170291-PO1EG1 485
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2h
EM17P007-CABYV-2
EM17P007-CABYV
EM17P007-CABYV
EM17P007-CABYV
EM17P007-CABYV
EM17P007-CABYV
EM17P@0@7-CABYV
EM17P0@0@7-CABYV
EM17P007-CABYV

0,12

implemented in the
0,11

framework web2py
facilitates access to
records through simple
requests.

EM170292-PO1EG1 485
EM170293-PO1EG1 485
EM170294-PO1EOL1 405
EM170295-PO1EG1 485
EM170296-PO1EG1 485
EM170297-PO1EGL 485
EM170298-PO1EQL1 405
EM170299-PO1EGL1 405
EM170300-PO1EGL 485
EM170321-PO1EG1 485

Diagnostics
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That's a lot of ELISA
tests, it would be
great if we could have
some kind of
automatization to
record data...

ELISA
Number of

ELISA
Doubtful

PCR
Detected

Plant

taxon

_ Plant
Project A
code

ELISA Absent

pathogens

PCR Absent
pathogens

Comments Origin

Farmer Contact

Detected
date

Geography
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(plant) samplings

pathogens pathogens pathogens

FRANCE, Languedoc
Roussillon, Gard,
Redessan
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CMV, MNSV, MWMV,
PRSV, SgMV, ZYMV

EMERAMB EM170238 courgette 2017-07-03 CABYV, WMV CABYV, WMV
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This allows a quick
extraction of information
at each stage of the
sample processing chain:
results of serological tests
or PCR amplifications,
host infection status,
pathogen DNA
sequences, etc.

FRANCE, Languedoc-
Roussillon, Gard,
Redessan

CABYV, CMV, MNSV,
MWMYV, PRSV, SgMV,
ZYMV
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EMERAMB EM170239 courgette 2017-07-03

Automatic import
of ELISA results
info ViroBase

FRANCE, Languedoc-
Roussillon, Gard,
Redessan

CABYV, CMV, MNSV,
MWMYV, PRSV, SqMV,
ZYMV

EMERAMB EM170240 courgette 2017-07-03
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FRANCE, Languedoc-
Roussillon, Gard,
Garons

CMV, MNSV, MWMV,
PRSYV, SgqMV, ZYMV
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EMERAMB EM170241 courgette 2017-07-03 CABYV, WMV CABYV, WMV

FRANCE, Languedoc-
Roussillon, Gard,
Garons

CMV, MNSV, MWMV,
PRSV, SqMV, ZYMV

EMERAMB EM170242 courgette 2017-07-03 CABYV, WMV CABYV, WMV

989 total RNA extractions and more than 3500 RT-PCR were

performed to amplify 3 virus species on 1 to 3 markers Variant calling analysis of NGS sequences was performed

through a R pipeline based on the package Dada2

Interface language: HOME
(Callahan et al. 2016)

ADMINISTRATION ~ LISTS » STORAGES ~ MAIN DATA ~ DOCUMENTS ~ AUTOMATED DATASETS ~ REPORTS » SPECIALREPORTS ~

That's a lot of Sequences by plant

sequences, we

need to F'nd a Origin dlant Origin arge E . e ) Storage

Way to ana,yze e axon place virus . e primer  primer R s code
them FRANCE,

Provence

A1897 + A1899 + EM170143- XWS170415
CABYV-4040R . .
A1898 A1900 2018-04-23 PO1EO1- (2017-09-29, MySeq_lllumina 1892

. " (A1780) .
(A1942) (A1943) Jo1 C_RYS)

EMERAMB EM170143 2017-07-03 melon CABYV CABYV_CP EM17_PCR1_9A CABYV_CP_groupe_EM160050 ACCGCCGACGCCCTAATCGAGGAGGC

la-Sorgue

FRANCE,

Provence-

Alpes- . c
A1893+ A1895+

Cote CABYV-2730R

EM170143- XWS170415
CABYV CABYV_RdRp EM17_PCR1_10A A1894 A1896 (A1782) 2018-04-23 PO1EO1- (2017-09-29, MySeq_lllumina 3100
L) L
(A1940) ' :

o. EMERAMB EM170143 2017-07-03 melon 43.8¢
o (A1941) Jo1 C_RYS)

or .
0%:i%e° 5° ...
Amplicon Sequencing. Exactly.

dA CABYV_RdRp_groupe_EM160050 TCTCACCTTCAATCGGTTACAGAAGAT
zur,

Vaucluse,
Lisle-sur-
la-Sorgue

FRANCE,
Provence
Alpes -
A1926 + A1930+
Cote WMV-9144R
WMV  WMV_CP EM17_PCR1_1A A1927 A1931 (A1776)
(A1938) (A1939) ° ’

EM170143- XWS170415
2018-04-16 PO1ED (2017-09-29, MySeq_lllumina 754
JO1 C_RYS)

EMERAMB EM170143 2017-07-03 melon 43.8¢ WMV_CP_groupe_EM170143 TATGATTGAGGCATGGGGATACACTGA
d'Azur,

Vaucluse,
Lisle-sur

la-Sorgue

High throughput sequencing was performed on amplicons
using dual indexing (Galan et al. 2018) on MiSeq lllumina

THIS APP » ADMINISTRATION = LISTS~ STORAGES v MAIN DATA ~ DOCUMENTS ~ AUTOMATED DATASETS v REPORTS = SPECIALREPORTS

NG ERCEAERGIEREE English (US) il HOME

: code_plante EM170378
» | latitude

Thanks to Virobase, all plant information can
easily be extracted and used in other software

GGTGCATTTGTATGAGATGTGT!
3024
WMV_CI_groupe_C08-451
courge
EM170378_WMV_CI_3024

Results by plant

Plant
Plant code
taxon

Here is an example of map, made with Google
Earth. We can see all the different variants of
WMV on the Cl region!

ELISA
Detected

ELISA
Doubtful

codes
pathogens

Number _
Extractions
Project A Geography of ELISA Absent pathogens

Sequencing diagnostic Created storages

samplings pathogens

FRANCE, Languedoc-
Roussillon, Gard,
Redessan

CABYV, CMV, MNSV,
MWMV, PRSV, SqMV,
ZYMV

EM170231-PO1EOT,
EM170231-PO1EO1-JOT,
EM170231-PO1EO01-J02

EMERAMB EM170231 courgette WMV XWS170509 WMV _CI_groupe_C05-270, WMV_CP_groupe_C05-270

FRANCE, Languedoc-
Roussillon, Gard,
Redessan

EM170232-P0O1EO1T,
EM170232-P0O1E01-JOT,
EM170232-PO1EO01-J02

CMV, MNSV, MWMYV,

MERAM
EMERAME PRSV, SQMV, WMV, ZYMV

EM170232 courgette XWS170510 CABYV_CP_groupe_EM160050, CABYV_RdRp_groupe_EM160050

FRANCE, Languedoc-
Roussillon, Gard,
Redessan

EM170233-PO1EO1,
EM170233-PO1E01-J01,
EM170233-P01E01-J02

CMV, MNSV, MWMYV,

EMERAMB PRSV, SqQMV, WMV, ZYMV

EM170233 courgette XWS170511 CABYV_CP_groupe_EM160050, CABYV_RdRp_groupe_EM160050

FRANCE, Languedoc-
Roussillon, Gard
Redessan

EM170234-PO1EO1,
EM170234-PO1EO1-JOT,
EM170234-P01E01-J02

CMV, MNSV, MWMV,

SR PRSV, SqMV, WMV, ZYMV

EM170234 courgette XWS170512 CABYV_CP_groupe_EM160050, CABYV_RdRp_groupe_EM160050

FRANCE, Languedoc-
Roussillon, Gard,
Redessan

CABYV, CMV, MNSV,
MWMV, PRSV, SqMV,
WMV, ZYMV

EM170235-PO1EO1,
EM170235-PO1EO01-JO1,
EM170235-PO1EO01-J02

EMERAMB EM170235 courgette XWS170513

FRANCE, Languedoc-
Roussillon, Gard
Redessan

EM170236-PO1EO1,
EM170236-PO1E01-J01,
EM170236-P01E01-J02

CMV, MNSV, MWMYV,

EMERAMB PRSV, SqQMV, WMV, ZYMV

EM170236 courgette XWS170514 CABYV_CP_groupe_EM160050, CABYV_RdRp_groupe_EM160050

Pre-implemented queries within the interface provides various synthesis reports, such as a list of pathogen variant
genotypes associated to geographical coordinates of their host plants.

Today, Virobase allows to manage various information including: 10456 samples records, originating from 4727 plants and corresponding to
different storage process, 16402 ELISA test results, 7962 DNA sequences of virus (Sanger, NGS) characteristics for 2745 PCR primers...

Virobase and its dedicated interface facilitate the collaborative work, not only within the lab but also with external partners. Its conceptual
framework will be soon extended to other biological models studied in our lab, such as bacteria and fungi.
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