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CURRENT STATE OF ART

Requirements to study GENOMICS OF HOST PATHOGEN INTERACTIONS

> Genome structure (DNA sequence) of

—

+ HOSTS e PATHOGENS
» Genes, regulatory o Virulence
Sequences, Maps factors
+ Chicken + cattle + > 100 genomes
Pig, sheep .. available

> DNA variation responsible for differences

e in HOST defense

« Animal populations with
extreme phenotypes

* in PATHOGEN virulence
« Strains with extreme
Phenotypes
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Requirements to study GENOMICS OF HOST PATHOGEN INTERACTIONS

» Genome structure (DNA sequence)

> DNA variation responsible for differences

> Biological function of
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* Mechanisms of GENES )
defense, proteins * Mechanisms of
involved, interplay virulence,
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POTENTIAL FOR NEW APPLICATION
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POTENTIAL FOR NEW APPLICATION
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§ New Markers
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Network of Excellence
= New Instrument !

To overcome Fragmentation !

To better structure Research
& orientate research Priorities!

To spread excellence !

13 partners -

+ 10 pays Integrating !
- 2004-2010 Resources, Research Topics...

*€11.52 (EC)
ongress, S5.45 "Molecular tools for disease resistance”

- Barcelona, Spain, 27 August 2009

SABRE
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INTEGRATING ANIMAL DISEASE GENOMICS IN EUROPE
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SHARING & PRODUCING GENOMIC TOOLS

Analytical
Tools

| Sequencing Chicken Genome

Gallus gallus demesticus
207
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|k Re-annotation Oligo-set

Gallus gallus demesticus
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Technological
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+ Chicken genomic information evolves
Resources

» Annotation information changes

Chicken
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SHARING & PRODUCING GENOMIC TOOLS
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Annotation retrieval:
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Focusing on microarray technology
Exchange of procedures, methods ... Virtual
=> Quality Control Laboratory
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| Analytical
Tools

Technological
Facilities

Biological
Resources

Focusing on microarray technology
Exchange of procedures, methods ... Virtual
=> Quality Control Laboratory

SRkt | Produced |
Microarrays ' L
chicken, cattle, pig, salm n[ Improved |

Salmonella, Pan - E. coli

<
60K SNP chips@
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Technological
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Biological
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Common
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SHARING, PRODUCING & USING GENOMIC TOOLS...

1) Re-annotation of the probe set on DNA microarrays

2) Pathway analyses to identify significantly affected
biological processes from microarray results

3) Reverse engineering of regulatory networks from
microarray results

4) Integration of gene expression studies with QTL

@g detection studies

£ | 5) Prediction of phenotypic outcomes using gene

expression results.

Analytical
Tools

ts

BMC Proc 2009 Virtual
RESULTS ANALYSED |« ~ Laboratory
Annotation and post-analyses
of microarray data Workshop N
EADGENE = e g—m S A B R E|
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... FOR JOINT COLLABORATIVE RESEARCH

Integration and Synergy of Genomic Approaches

Several Host (Animal Species) and Pathogens (Diseases)

Compare

» Genes
* Mechanisms
* Regulation

Genomics
Tools

* What is common
* What is specific
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... FOR JOINT COLLABORATIVE RESEARCH

RATIONALE:
The host response upon a Salmonella
infection differs between lines and species | -

OBJECTIVE:

Obtain a better understanding of host responses and host
susceptibilities to Salmonella

Yo\ vy J ¢ )

QUESTION -> WORKPLAN:
Is there one general host response by a Salmonella infection?
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... FOR JOINT COLLABORATIVE RESEARCH

EX 1: Joint research programme on Early responses in Salmonella

" Different animal species. .

r ; Cattle
.. Pigs @' JERRTTTETTTIIIITO N
*... 73] Chickens
Different Salmonella strains

S. enteritidis :
S. typhimurium

" Different challenge models -,
’ Route of infection o s s el s

. Dose of infection

) Age before primary infection,.* Innate response

..
<k, Seeee, 00000000
EAAP.CGngress, S.45 "Molecular tools for disease resistance”
Barcelona, Spain, 27 August 2009




... FOR JOINT COLLABORATIVE RESEARCH

EX 1: Joint research programme on Early responses in Salmonella

Partner 1 Partner 2 Partner 3

& Experimenta1:'.Experimen.téi"Experimentai‘:
*e...model 1..=".. model2.*.. model3,.-*

Host gene Host gene Host gene
Expression Expression Expression
Data Data Data

Network: Unique adding value !
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... FOR JOINT COLLABORATIVE RESEARCH

EX 1: Joint research programme on Early responses in Salmonella
Salmonella | Host Organ Time post | In vitro
species infection | infection
I I SE Caeca 3w -6w | Monocytes,
Entero, Epithelial
mono
— STM s MLN 1d-1w | Macrophage
— @ PMN
N | STM S Intestine 2-8 NO
I @ Jejunum hours SISP
| SE Intestine 1d-3w | NO
— > 5 Jejunum
I I STM @ - - Enterocyte
NIP% | STM/SE rl = = Monocytes,
| ZAINY & PMN, DC
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... FOR JOINT COLLABORATIVE RESEARCH

EX 1: Joint research programme on Early responses in Salmonella

Salmonella infection

Host responses differ significantly after

Dependent on species, Salmonella
strain, challenge model, cell-type

There are some similarities in gene
regulation between hosts

Independent of species, challenge

mod
Role of ( TLR4 ) )

i olecular tools for disease resistance"
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... FOR JOINT COLLABORATIVE RESEARCH

“Role of TLR4, and TLR4-dependent signaling pathways, in the
||# resistance to Salmonella infection and carrier state”

» QTL mappings for resistance to Salmonella infection and for resistance to
Salmonella carrier state + QTL confirmed in commercial lines

* Role of TLR4 in resistance to Salmonella carrier state in adults but not in young

* Kinetics of TLR4 —
expression analyzed with 1l j
different cell lines, in vitro

infected by Salmonella

+ TLR4 mRNA
expression analyzed at
the organlevel +in  /
cells purified during the
carrier state (in R/S)

®
ﬂ

*Protein network
built associated
with TLR4 of
genes modified
in infected
jejunal loops of
pigs (E. coli or
Salmonella)

W disease resistance”
B

arcelona, Spain, 27 August 2009
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.. FOR JOINT COLLABORATIVE RESEARCH

Partner 1 Partner 2 Partner 3
;‘ Experlmenta1“ Expenmentai Experlmental .
.model 1, oo, model?. 9200, model3

Host gene Host gene Host gene
Expression Expression Expression
Data Data Data

Sharing of mRNA, data, qPCR primers, protocols
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.. FOR JOINT COLLABORATIVE RESEARCH

EX 2: Joint research programme on transcriptomic studies on mastitis

= —_ si=
[RIBFA | |_"3_"-_| |_N;_|V=S_| Bovine 1 inical,

Exp.Inf.  Exp.Inf. In vitro
S. Aureus bMEC bMEC —— Pathological,

. F ID pMES
E. coli S. uberis S. aureus unctional Data Sheep
S l,l ] I\l, l
= — dd N
S| RNA RGN  RNA Common | &
i T
N =
1SS
o Microarray Data N
Microarray Analyses qPCR—mm> Candidate Genes S. Aureus
L Bioinformatics TLRs Goat
Défensines
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... FOR JOINT COLLABORATIVE RESEARCH

Outcomes:
* Integration across Institutes
* Integration across disciplines
* Publications & added value
GSE 2007

Microarray

Common analysis
Data [~ | Workshop

Collaborative
Data Analysis
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... FOR JOINT COLLABORATIVE RESEARCH

Infected for [ <oh [ on | 2n [ eh | 12n | 24n | 36h | 480 | 72h || 2ndrun
A E. coli in vivo in cattle -
C L eoaEs) [ ] = Top list genes of the joint
EXP1| b S. aureus 24h in vivo in cattle b o . . . .
C Gy [ ] s |l list in each infection
. S. aureus 72h in vivo in cattle .-.
o T @& [ T &=y =
EXP 2 S. uberis in vivo in cattle
[ T T T T T & .
S. aureus in macrophages in vitro in cattle
EXP 3
Kae) = | | Common
S. aureus in vivo in goat
EXP 4
[ [ T [Eof=y &= = Data
’ EXP5 S. aureus in dendritic cells in vitro in sheep
@ EEECICON N =
E 8h

- = Early time response (no signs of mastitis)
= Late time response (clear signs of mastitis)

= "Overall" analysis
Joint data: list

| List2 | | List3 | of differentially

expressed genes
=45 "Molecular tools for disease resistance %
Barcelona, Spain, 27 August 2009 )




... FOR JOINT COLLABORATIVE RESEARCH

Infected for [ <oh [ on | 2n | eh | 120 | 24n | 36h | 480 | 720 |[ 2ndrun Meta.analxsis
a [IE “’”"" V’V""" CMED\G)\@\ 1 - ~ (“Pointillist” method)
Exp 1| b || S2ureus 24 in vivo n cattle B -experlmental deggns&smes
. WL%M vivc‘rin®catt‘le® = [ = || *host species & tissues & pathoggins,
¢ - ‘ <D [ [ e = | arrays & time points
‘ EXP 2 S. uberis in vivo in cattle —
[ T T T T T G = 11 gene lists analyzed
EXP 3 S. aureus in macrophages in vitro in cattle {Ingenuity Package Analysis)

[ GEoGE=y [T T [ =

« Bovine specific response

S. aureus in vivo in goat

EXP 4 [ 1 | Xy oey s + Goat specific response
’ EXP5 S. aureus in dendritic cells in vitro in sheep ° Sheep specific response
@ EEECICON = « General, overall response
3h 8h

« Early time response

= Early time response (no signs of mastitis) o (L e response

. £ jtic)

s N .gs « Early time specific
Commonalities identified - Late time specific
. Ear'y inﬂammatory response e  General, overall in vitro response (bovine MO
. . . & sheep DC)
° Cytoklnes and cell s'Qnalmg « Late time in vitro response (bovine MO &

sheep DC)
z « Early time in vitro response (bovine MO &
Barcelona, Spain, u sheep DC)

ENHANCING TECHNOLOGY TRANSFERT

Practical Applications !

\

| Overcome Fragmentation Research ! | | Communication with actors ! |
Research Ori . A Optimise
of I | I;Iema:lol:. v Technology
Excellence esearc Diffusion
EADGENE

Exploitation p
Results v

Ex: chicken TT project

Epistasis effects for resistance to disease traits in chicken
O. Demeure et al S14 Poster 76
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ENHANCING TECHNOLOGY TRANSFERT

] @@w
Identification of QTL %

affecting the different traits
and comparison of

locations + transfer in= M

commercial lines

Modeling and testin Z
epistasis [N I& a:

_5AS50

{ SABRE!

> How many QTLs are involved in
resistance to coccidiosis and
what are their effects ?

) ‘.j D

Selection for resistance to
coccidiosis...! Effects on

production traits (growth, meat
quality, body composition) ?

What is the epistasis extent for all
these traits in chicken ? Would it
affect the selection efficiency?

Epistasis effects for resistance to disease traits in chicken

O. Demeure et al S14 Poster 76
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ENHANCING TECHNOLOGY TRANSFERT

P

ractical Applications !

\

| Overcome Fragmentation Research ! | | Communication with actors ! |

Research
of
Excellence

EADGENE
PRI

oenaten [\

Exploitation /'
Results D Q

‘/I Development of specific projects with industries I\
L

Optimise
Technology

— <l I> Diffusion

v
Data Trait Poultry Phenotypic
Comparison Ontology Projects Database

B 2
Yl

N7

P

e

« Epistasis resistance

* SNP - res. Salmonella m
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ANIMAL DISEASE
GENOMICS

ANIMAL DISEASE GENOMICS AND ETHICAL ISSUES

> MODERN
Scientists faced with BIOTECHNOLOGY

ethical challenges
relating to
societal aspects of
their research.

| BROAD RANGE OF ETHICAL ISSUES:

* The responsibilities of scientists towards the public at large

* The safeguarding

* The ownership of new knowledge

* The future development of European agriculture

of the integrity and welfare of farm animals.
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Interest group

SCIENTISTS

PRODUCTION ANIMALS

THE ENVIRONMENT

PRODUCERS / INDUSTRY

CONSUMERS / CITIZENS
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Respect for
WELLBEING AUTONOMY JUSTICE

Case studies from our research

e £

ANIMALS IN RESEARCH Specific EADGENE
(Animal Disease Genomics)
“ethical matrix”
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Achievements / Challenges

% Integration across institutes
« Reduced fragmentation, Improved awareness of benefits
< Increased mobility, Improved possibilities for training

-

+ Integration across disciplines
« Overcome host - pathogen and “wet - dry” divide

+ Build long term research relationships
« Benefits joint research, joint publications

Genes, SNPs, molecular
pathways,

+ Joint resources / data gene-networks involved in

. . host-pathogen interactions
+ Attracted industrial interest i ] '
< Improved collaboration ES

« Joint acquisition
« EU-projects

* ph EAAP Congress, S.45 "Molecular tools for dise
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Achievements / Challenges

% Integration across institutes
« Reduced fragmentation, Improved awareness of benefits
< Increased mobility, Improved possibilities for training

+ Integration across disciplines
« Overcome host - pathogen and “wet - dry” divide

7
°

Build long term research relationships
« Benefits joint research, joint publications

DURABILITY
NETWORK !

>

» Joint resources / data

*,

7
°

Attracted industrial interest
« Improved collaboration

‘0

% Joint acquisition
« EU-projects
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