S genome preservation: the promises and thiss
difficulties. ‘
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Diploid CelNuclear Transfer, a tool in genome conservation

Haploid cells Diploid cells
(half the genome) (biparental genome)

Spermatozoa
» X

Embryonic cells,| PGCs, SSC ¢

AUndetermined fish OK as donor
WAFins easy to collect
AExtensive cryobanking of a diploid genome

Fin somatic cells

E Cryopreservation of diploid cells
E Fish reconstruction: NUCLEAR TRANSFER

)

AQUAGAMETE



—

Pronase
or
dissection

température programmee (°C)

AQUAGAMETE

isolation

| = |

i seaing

Cryopreservation of embryonaells

Medium
without
Ca++

| -

!

Freezingextender
with
Propanediol
Slow addition

T T
50 100

minutes

LeveroniCalvi andMaisse 1998, 199¢

(0,250pLstraws)

150 200



Culture of somatic cells
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Culture of somaticells
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1. Recovejfﬁ-f 2. Viability (trypan blue) 3. Cultureability
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Cryopreservation of fin pieces: Freeze first, think later

Sampling Shearing into Cryoprot
explants (DMSO 5%
Sucrose 100mM
Culture medium
Calf serum 10%)

Coldstorage
4 days4°C

@( (Moritz and Labbé, Cryobiology, 2008)
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Culture of fin pieces after cryopreservation
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© 80000 (Moritz and Labbé, Cryobiology, 2008)
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wADbility of the fins to outgrow somatic cells after

storage and freezing

wAll tested species outgrew fin celfalmonids
cyprinids, sturgeons

o hick fins not as suitable toward cryopreservation

oryopreservation of cells AFTER explant culture
possible for several species e
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The principle of SomatfCell Nuclear Transfer in fish

= restoring fish from frozethawed explants/cells

Fertilization

— @ >

Somatic Cell Nuclear transfeﬂ = 2n (somatic cell nucleus)
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(Wu, Zhu et al, ChinegeadSg 19651989) AQUAGAMETE



Recipient egg: same or different species ?

Interspecific nuclear transfer : when females of the donor strain are not available

Yanet al., 1985 :

Barbins
Cyprinins
Labeonins
Rasborins

CYPRINIDAE Gobionins
Acheilognathins
I Xenocyprins

Cyprininae I I

Cultrins
Leuciscins
Phoxinins
Tincins

Leuscicinae

Megalobrama amblycephala

Mammals. Bostaurusx Bosgaurus(Lanzet al.,,
2000)
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The mitochondrial DNA
37 genesiRNA tRNA 13 proteins)
transcription controlled by nuclear DNA factors

The egg material: mRNA, proteins, mitochondria

Roots of the compatibility between species
genetic distance?
yolk size?
development speed?
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Somatic Cell Nuclear Transfer in fish

Iiviual bearing
high genetic value

Oocyt!donor

female
Nucleocytoplasmic™$
hybrid = clone "\&s

@ Reconstructeéish
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Somatic Cell Nuclear Transfer in fish

Donnor cell: origin,
fitness for NT

Development
(reprogramming)

Individual bearing
high genetic value

Quality and genetics of

No DNA removal the developing embryo

Oocytedonor
female

Reconstructed fish
(mere 1% success with somatic cells)

)

AQUAGAMETE



Somatic Cell Nuclear Transfer in fish

] -

Gastrul (24 hpf) Hatching (4 dpf)
20 % 1-10 %

(fertilization= 80-90 %) (fertilization=70-90 %)

mid-B (5,5 hpf)

2 cells 60-85 %
60-85 % Suﬂ”'va’ (fertilization= 90-100 %)

(fertilization = 90-100 %)

Clone 2n, 7 months

Mitotic cleckpoint
Embryonicgenomeactivation

@A Alteredgeneexpressionwrong genomeresetingafter « fertilization» ?
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[@ DNA methylation ]

RNA strands

Cytosine DNA
methylation

@ RNA-based
mechanisms

@ Histone post-translational |\¥3
modifications y

- Chromosome




Molecular basis of epigenetics

Transcription

>

Epigenetic
Silencing

- Major role in chromatinorganisation

© 2013 American Society of Plant Biologists



DNA methylation,epigenetic lock against gene expressiof

Methylation of DNA at the cytosine site in a CpG dinucleotide =
epigenetic modification found in promoter regions of genes
5.6-CG-—€G..3 Whose transcription is repressed.

3-6-GG-----6G---5 0

20000 0000
s66e. T les

E Provides a stable lock against gene expression of the methylation
sensitive genes.

E For these genes, removal of methylation provides a permissive state
of gene expression
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Somatic
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Is the somatic cell able
to be reprogrammed ?
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24hfertilizedembryos

Donorfin cells

e At 24h, thesurvivingclonesstill have anheterogeneousnethylationpattern, close tahat

of the donor cell
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