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RATIO
N

ALE of the TEAM
 

(set up end of 2013)

O
bservation:  

Exponentials needs in data treatm
ent 

Som
e skills spread in various team

s 

Aim
s:  

Anticipate the needs 
Provide solutions for the IRH

S’ projects 
O

ptim
ise skills and create synergy

A deal w
ith the other team

s:  

At first provide support to the IRH
S projects 

Then develop new
 projects if hum

an and financial m
eans available
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H
um

an 
ressources

-
 Researchers :  Sébastien Aubourg (D

R IN
RA) 

 Julie Bourbeillon (M
C AG

O
) 

 Claudine Landès (PR U
A) 

 Besnik Pum
o (PR AG

O
) 

 Jean
-Pierre R

en
ou

 (D
R
 IN

R
A

) 

-
Engineers and assistants :  

 M
artial B

rian
d
 (A

I IN
R
A

) 
 Fabrice D

upuis (Tech IN
RA) 

 Sylvain G
aillard (IE IN

RA) 
 Sandra Pelletier (AI IN

RA) 
 Pierre Santagostini (IE AG

O
) 

-
  PhD

 students :  
                         A

rth
u
r C

h
am

b
on

 (LER
IA

) 
                         N

icolas D
accord

 (Ep
icen

ter) 
                         M

arc Legeay (LER
IA

)                          
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Facilities

A
nd

Storage server: 2 X 80 To disks

Calculation server: 64 processing cores, 1.5 To RAM

 O
bjectives: X 3 (PH

EN
O

TIC 2 Project)

Servers w
ill be hosted by the Angers U

niversity D
ata Center in 2017 

IRH
S  has been seeked to becom

e an operating relay of the 
Bioinform

atics Platform
 netw

ork of Biogenouest
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-  G
RIO

TE Regional project:  
 

 
Structuring the bioinform

atics com
m

unity in Pays de Loire for H
T-om

ics 
          
and data integration. 
 

 
9 labs in com

puter sciences (incl. LERIA/ U
niv. Angers)  &

 genom
ics 

          
 

 
 + BioG

enouest N
etw

ork  
          
 

 
3 PhD

 grants for the team
 in co-direction. 

          

-
G

RC D
atabases (IBiSA): D

atabases for R
osaceae, A

p
iaceae and Plant Associated 

Bacteria G
RCs (related IRH

S team
s) 

-
AN

AN
db (SFR Q

uASaV): D
atabase and analysis tools for the SFR G

enom
ics PF 

-
PH

EN
O

TIC 2: Analysis tools for the Phenotyping PF (G
EVES &

 LARIS/U
. Angers) 

-
Bioinform

atic services for IRH
S team

s (genom
ics, transcriptom

ics, im
aging)  

R
U

N
N

IN
G

 P
R

O
JE

C
TS

 &
 PA

R
TN

E
R

S
H

IP
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O
rganisation

3 m
ain tasks:  

R
e
se

arch
: G

enes annotation and function at the genom
e level, N

etw
orks 

Se
rv

ice
s: D

Bs, analysis tools, G
alaxy instance, servers and system

 
adm

inistration…
  

Train
in

g: Program
m

ing and statistics, expertise in data analysis
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O
utput: P

lantD
B

 a P
henotype database

G
RC Rosaceaes &

Apiacees  (IBiSA)

 In coordination w
ith the CFBP D

B (IBiSA)

J Bourbeillon
F D

upuis
A Lelièvre

M
 Briand

S G
aillard
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-
P
lan

tD
B is our data m

anagem
ent system

 focused on plants in orchard. T
h
is d

atab
ase

 is o
u
r 

re
sp

o
n
se

 to
 th

e
 lack o

f to
o
ls to

 m
an

age
 p

lan
ts m

ain
tain

e
d
 b

y ve
ge

tative
 p

ro
p
agatio

n.  

-
It is built to handle p

lan
ts in orchard and greenhouse and lin

k them
 to p

h
e
n
o
typ

in
g / ge

n
o
typ

in
g 

d
ata, trace

 sam
p
le

s and ge
n
e
alo

gy fo
r b

re
e
d
in

g p
ro

je
cts.  

-
It h

as recen
tly gain

ed
 th

e ab
ility to store h

isto
rical d

ata as w
ell as phenotyping data. 

-
This database is also the co

re
 o

f th
e
 B

R
C

 (B
io

lo
gical R

e
so

u
rce

 C
e
n
te

r) m
an

age
m

e
n
t syste

m
. 



R
ousseau et al., Plant M

ethods 2015    w
w
w
.phenoplant.org 

C
. R

ousseau 
PH

EN
O

TIC
G

. H
unault 

H
IFIH

E. B
elin 

LA
R

IS
T. B

oureau 
PH

EN
O

TIC

O
utput: B

ioinform
atics for P

henotyping

S. G
aillard

J Bourbeillon
B Pum

o
P Santagostini
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- P
h
e
n
o
p
lan

t.o
rg is a w

eb resource developed in collaboration w
ith LERIA 

(U
niv. Angers), dedicated to the phenotyping of the im

pact of various 

stresses on plants using im
age analysis.  

-
The 

present 
resource 

w
as 

initially 
developed 

for 
the 

analysis 
of 

Chlorophyll Fluorescence Im
aging data. H

ow
ever, such a resource m

ay 

be used w
ith any kind of im

ages dataset, if appropriate.  

-
h
ttp

://w
w

w
.p

h
e
n
o
p
lan

t.o
rg/ (w

ith
 E

m
e
rSys Te

am
)



O
utput: C

lustering of M
etagenom

ic 
S

eed S
am

ples

M
 Briand 
Bioinfo

M
 Barret 

Phytopatho

Sequence selection in 30.000 G
yrB

 orthologs to design am
plicons   

B
arret et al., App., Environ. M

icrobiol. 2015
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O
utput: A D

ata m
anagem

ent system
 for  

Q
uaS

aV
 federation : The  A

N
A

N
db P

roject

From
 G

enotypes to Phenotypes

S Pelletier
J Bourbeillon

F D
upuis

A Khem
iri

A Lelièvre

S Aubourg

M
 Legeay

S G
aillard

M
 Briand

C. Landes

IR
H

S H
C
ER

ES Evalu
ation

 2016
10

-
AN

AN
db w

ill p
ro

v
id

e
 to

 re
se

arch
e
rs an

 e
asy acce

ss to
:  

-
standardized data processing,  

-
com

pilation and com
parisons,  

-
traceability of all data,  

-
easy inventory m

anagem
ent and tracking devices,  

-
w

hole results and bioinform
atics tools developed  

-
A

N
A

N
d
b
 w

ill b
e
 a p

re
cio

u
s d

atab
ase

 th
at co

lle
ct all m

e
tad

ata e
sse

n
tial fo

r m
e
ta-an

alysis.



seed
root

seedling
leaf

stem

0 2 4 6 8

A
tlas of expression

Level gene expression

E
xperim

ents

Genes

M

N
M

Int

C
orrelation betw

een  
G

enom
ics and P

henotype

C
O

R
G

I: B
i-clusters of  

co-expressed genes

G
enom

e B
row

sers (apple, rose, various pathogens…
.)

O
uput: A

N
A

N
db toolsG

ene netw
orks
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12

C
O

R
G

I : a tool for C
O

-R
egulated G

enes Identification

A
 sim

ple m
ethod to find co-regulated clusters from

 lists of differentially 
expressed genes : C

O
-R

egulated G
enes Identification (C

O
R

G
I)

-
W

e 
have 

developed 
a 

gene 
clustering 

softw
are 

com
bining 

expression 
data 

discretisation and statistics based on the convergence of the binom
ial law

 to 

the norm
al law

, called CO
RG

I : CO
-Regulated G

enes Identification  

-
Regarding 

transcription 
profiling 

it 
allow

s 
to 

identify 
the 

cluster 
of 

genes 

having 
the 

highest 
probability 

to 
be 

co-regulated 
am

ongst 
a 

list 
of 

differentially 
expressed 

genes, 
and 

the 
experim

ents 
w

hich 
are 

the 
m

ost 

explicative of this cluster. 



SCIEN
TIFIC STRATEG

Y and PRO
SPECTIVE

A function inference project: 
Finding new

 defense pathw
ays, key genes  

and advanced regulation 
  -

U
nderstand 

gene 
fam

ilies 
structures 

and 
epigenetic 

m
arks 

in 
polyploid 

R
o
sa

ce
a
e 

genom
es 

and 
their 

contribution 
to 

the 
regulation of expression. 

- D
efine orthologous relationships and propose functional inferences  

through 
expert 

relational 
and 

functional 
annotation 

and 
m

eta-
analysis of expression data to find expressologs
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AS transcripts ?

Cis PTG
S

N
atAs-SiRN

A

D
C

L2

✁
 

D
N

Am
RN

A
asRN

A

65% of apple genes produce  
AS transcripts 

(Celton, G
aillard et al. N

ew
 Ph

ytol, 
2014)

O
utput: Building gene netw

orks 
 in

clu
d
in

g cis-P
T

G
S e

ve
n
ts? 

PhD
: M

. Legeay  D
ir: B

. D
u
val (LER

IA
 U

. A
n
gers) &

 J.P. R
en

ou
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D
ata integration  

for functional and relational annotation

15



G
ene fam

ily structure in polyploïds

-
U

nderstand interactions betw
een genes structures and epigenetic m

arks at the 

genom
e level and their contribution to the regulation of expression, w

ith a 

focus on gene fam
ilies and paralogs in polyploïde genom

es of rosaceae (apple 

and roses).  

-
G

enes duplication is considered to be an im
portant source of genetic diversity 

im
plied in organism

 com
plexification and/or environm

ent adaptation.  

-
W

e 
w

ill 
explore 

interplay 
betw

een 
epigenetic 

m
arks 

and 
sub- 

or 
neo-

functionalization 
of 

duplicated 
genes 

according 
to 

their 
type 

: 
segm

ental 

duplication, w
hole genom

e duplication or tandem
ly arranged genes.

C. Landes

N
. D

accord
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