Biologie Moléculaire de la Cellule
(ll) -Biologie cellulaire et physiologie intégrée

1- Bases moléculaires et cellulaires de I’hérédité
La recombinaison homologue
La mutagenese dirigée

2- Les maladies autosomiques

Génotype et phenotype

Pedigrés

La génétique outil d’étude de processus cellulaires

- ¥

3- Les animaux génétiquement modifiés
La transgenese
Les knock-outs



mailto:lambertg@hri.org.au

a) La recombinaison homologue

chromosomal DNA

PAIRING OF
DUPLICATED
HOMOLOGOUS
CHROMOSOMES

: — . . ' - — MEIOSIS el MITOTIC CELL DIVISION
RERNRRRANRARRARARARRARARRARARRARAR @ iormalos
. . raternal
x recombln.ation x diploid germ-cell precursor homolog l
at two sites DNA REPLICATION @

[ TN vectoroNa

l

T T

I ®e®

>_

|

CELL
DIVISION II

©© & @

haploid gametes

d-¢
-84

MEIOTIC DIVISION Il

©x




b) La mutagene dirigee
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(A) inserted normal gene
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a) Genotype et phenotype

WT Dominant Recessif
DIPLOID = Wild type = | = Dominant == | == Recessive /= = =
GENOTYPE | =< = = = | = = = =
DIPLOID i ]
PHENOTYPE Wild type Mutant | Wild type Mutant
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Allele 1

Allele 2
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c) Pedigres @
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d) La génétique outil d’étude de processus cellulaires

*Partir d’un phenotype dysfonctionel pour decouvrir le gene implique.
(genetique)

eSurexprimer ou inhiber I’expression de la proteine sauvage ou mutee
dans des cellules en culture pour comprendre son role fonctionnel.
(culture cellulaire, clonage, mutagenese dirigee, transfections)

*Mesurer la structure et I’activite (enzyme) ainsi que les partenaires
de la proteine in vitro
(biochimie)

*Determiner la localisation subcellulaire de la proteinesauvage et mutee
(microscopie, anticorps, proteines de fusion)

eComprendre le role physiologique de cette proteine in vivo
(modeles animaux)
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Inject foreign DNA

into one of the pronuclei

a) La Transgenese

Pronuclei <7

Fertilized mouse egg prior
to fusion of male and
female pronuclei

E Transfer injected eggs
into foster mother

2

Xenogen offers pronuclear microinjection, where & ® &

DNA (the transgene) is infected into the pronuclei of
several eggs from a designated mouse or raf strain. About 10-30% of offspring will contain
foreign DNA in chromosomes of
all their tissues and germ line

Breed mice expressing
foreign DNA to propagate
DNA in germ line
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b) Les souris knockout (KO)

Cellules embryonnaires souches de souris SV 129
capables de recombinaison homologue

Allele WT

u_ Vecteur (ADN lineaire)

t ot

Sélection négative Sélection positive

(sensibilité au gancyclovir) (résistance a la néomycine)
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(a) Formation of ES cells carrying a knockout mutation
neo’ tkHSV
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Gene X replacement construct
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Mutation in gene X

Cells are resistant to
G-418 and ganciclovir

No mutation in gene X

Cells are resistant to
G-418 but sensitive
to ganciclovir



(b) Positive and negative selection of recombinant ES cells

O o O @ G— Nonrecombinant cells

Recombinants —Q) O
with random O 0 O G— Recombinants with
insertion o0 %) gene-targeted insertion

Treat with G-418
(positive selection)

O
OO®O
O 0))

N0

Treat with ganciclovir
(negative selection)

OOO
@
OO
O

ES cells with targeted disruption in gene X



Electroporation
d’un blastocyste
De souris C57BL/6

Chimeres (agouti/ noir)



n Inject ES cells into blastocoel

cavity of early embryos
Brown mouse y y y

(A/A, X=/XT)
Black mouse

(ala, Xt/ Xt)
4.5-day blastocyst

E Surgically transfer embryos
into pseudopregnant female

Foster mother



Foster mother

Possible
progeny

Chimeric B nck




A,

Possible germ cells: All germ cells:
A/X+;, A/X™; a/X+ a/X+

BJ ES cell-derived progeny

will be brown

e Sy S

Ala, X*/X*+  Ala, X/X* a/a, X*/X*

Progeny from ES cell-derived
germ cells



e B

(A/a, Xt/ Xt Ala, X‘/X’;

h 4

Progeny from ES cell-derived
germ cells

Screen brown progeny DNA
to identify X~/X™ heterozygotes

El Mate X /X* heterozygotes

B Screen progeny DNA to identify
X /X~ homozygotes

& Knockout mouse




Conclusion

Les apports du genie genetique

La genetique inverse comme point de depart, une
demarche pas toujours possible

Les outils de la biologie moleculaire ont permis des
avancees incontestables en biologie cellulaire
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Les apports des modeles animaux
Complementarite avec les techniques in vitro et
dans des cellules en culture

Résoudre un probléme de Biologie Cellulaire
De la molecule a la physiologie

Vos questions avant le 31 mars 2008: lambertg@hri.org.au




