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Un bon modele biologiqgue dépend de:

* |l es guestions scientif
d 6 a b or dpatholodies, xamportement,
physiologie, spéciation, € )

* son adaptati on aux con
doexp®ri mentati on

* l es connail ssances sur

* [a qualité des ressources genétiques
disponibles (standardisation, representativite,
stabilite..)

* |a structure génétique de ces ressources
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QTL s, LDmappi ng, GWA

Elucidation de la relation

g®notype/ ph®notCy@wAS d 6 u
(G L, 3O 2 T 6, QLA™ SESROE Co* I 1A s AL e O [ P
entier entre témoins/traitement)

et compréhension de la distribution des
polymorphismes dans les populations

natur el | es Cdbaa Génomegquep a r t
GWSS(d®t ecti on dooujl 1 er
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GWAS, GWSS, e

Grace aux techniques de séquencage haut-débit
(NGS) + bioinfo + biostats C le genotypage fait
des progres fulgurants

Le phénotypage aussi connait son haut debit

(M MAGIERrAi¢ b - eXipPri €.8" SulitO-3Ne; il

Technologies include fine-scale, real-time microscopic and
macroscopic imaging, as well as genome-wide RNA,
protein, and armldxetlyaotrenléflmetvvbatvm

call a phenotype. In the past, a phenotype was generally a
one-di mensi onal pr op e rphgnotypewill.
be a -diihmgmsi onal 0o entity: ¢t
morphological, transcriptional, protein, and metabolic

readouts associated with a particular combination of
alleles.
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GWAS, GWSS, e

Les 2 approches converger
(essentiellement chez H. sapiens, Hap Ma p,

C chezMus, un retard coupabl
finissent par arriver (deja 550 000 SNPs affymetrix
disponibles, plusieurs genomes complets..)
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QTL s, LDmappi ng, GWA

"SI votre phénotypage vaut votre géenotypage, vous
tes |l e ph®ni x (@GMemdel)s GV

OQui, 7 condi t iéchantilloné>av oi r
structurés correctement pour répondre a la
guestion posée (ex. chez H. sapiens groupes
ethniques, echantillons de patients, groupe
contrl| e, é)

C beaucoup de faux >0 ou de résultats trés
dépendants du contexte
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USING POPULATION GENOMICS TO DETECT SELECTION IN
NATURAL POPULATIONS: KEY CONCEPTS AND
METHODOLOGICAL CONSIDERATIONS
Paul A. Hohenlohe,et al. Int J Plant Sci. Nov. 2010

é even with nearly complete genomic sequence
Information, our ability to detect the signature of
selection on specific genomic regions depends on
choosing experimental and analytical tools
appropriate to the biological situation. For example,
processes that occur at different timescales, such
as sorting of standing genetic variation, mutation-
selection balance, or fixed interspecific divergence,
have different consequences for genomic patterns of
variation. Inappropriate experimental or analytical
approaches may faill to detect even strong
e 6| ec L OITNR Ok Sid| SEIVESI de LA 2s [Taraltle Mo
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Mouse genome-wide association mapping needs
linkage analysis to avoid false-positive Loci.
Manenti et al. PLoS Genet. Jan 2009

We carried out genome-wide association (GWA) studies
In inbred mouse strains characterized for their lung
tumor susceptibility phenotypes (spontaneous or
urethane-i nduced) e Above the
thresholds, we detected only SNP r53681853 on
Chromosome 5, two SNPs in the pulmonary
adenoma susceptibility 1 (Pasl) locus,

Our study supports the notion that association mapping
In the population of inbred mouse strains is
characterized by a high false-positive rate and that
such a method must be carried out in conjunction
with linkage analysis to detect relevant loci. These
results point to the need for independent
confirmations in population-based studies.
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Ressources Génétiques chez Mus

Les lignées consanguines classiques

Bien connues mais tres apparentees et peu
variables
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Beck, J.A., Lloyd, S., Hafezpa?ast, M., Lennon-Pierce, M., Eppig, J.T., Festii

This poster accompanies the raport by Back ef al. in the January issue of Nature Genetics (vol. 1, 23-25; 2000), both of which are freely
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Ressources Génétiques chez Mus

C fort déséquilibre de liaison, relativement
peu doh aagsseplongspfailde
puissance pour disséquer les interactions
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Fragment du chr 6
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Ressources Génétiques chez Mus

Les lignées consanguines classiques

Trop peu dohapl otypes
Liaison

C solution = Lignées Recombinantes
Consanguines a grande échelle :

Collaborative Cross



The "Collaborative Cross"
A B E = G H

@)
CD

EFOR Paris février



The "Collaborative Cross"

1,000 independent RI strains
each with a unique genome make up

A single additive locus accounting for ~5% of
phenotypic variation can be mapped within 0.96 cM
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Ressources Génétiques chez Mus

Les lignées consanguines classiques

Lignées Recombinantes, OK, mais quelle
variabilité initiale ? (lignées classiques =
bétes de cirque)

C profiter de la variabilité naturelle



» 4 < ) z
s muscuvivg muscvivs JwgEdan JaNM RSASH

My spictlegus Y .:(‘o:..:f. 10, SIAN0Y
v o

Very similar, yet differentiated
(from J.T. Marshall)

Mus mac edonicus Turhé'Y 327687

Aoimovres Kaghmis (7360%

Mus domesticts domasticus  brevirosfeis SiGly wiau
Yugotiavia BHOYSO

Mus spretus
Li bjn 3245691

casteneus

#1krancois:.BONHOMME Hytleri Agra 533263 Guizhou 279303
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Origine des souris de
laboratoire

Ancestral
Mus musculus

- species
/ 1 mill year

“ ﬂ'A . >4
L= N
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Mus musculus : 3 ss-especes principales ayant subi
une expansion depuis un centre moyen-oriental
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" Mus musculus . une espece complexe avec de

nNombreuses zones de sutur e

3 principales sous -especes

Une histoire ancienne: une divergence nucléotidique
intra Dom a 0,25% pour environ 1,5% Dom/Mus et
2% Cas/Dom-Mus (pour une divergence de 40,5
M.A.)

du méme ordre que ce qui prevaut chez (Homo/Pan
1,25% Homo/Gorilla 2,2% & 5-7 M.A.)

C un modeéle « miroir » a ne pas négliger
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