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SYSAAF (French poultry and aquaculture breeding association)
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Aquaculture has just initiated domestication by the creation of genetic resources
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1000 FAQ COMMISSION ON GENETIC RESOURCES FOR FOOD AND AGRICULTURE
Time (years before present) ASSESSMENTS » 2019

Duarte et al., 2007

http://www.fao.orqg/3/cas2c6en/CAc2c6EN.pdf



http://www.fao.org/3/ca5256en/CA5256EN.pdf

Core message is that aquaculture breeders are actively involved in the
management of genetic diversity

In characterising genetic variability of their stocks

In using genomic tools to trace their pedigrees (family relationship) in using DNA
fingerprinting

In adaptating software to improve pedigree assignment with DNA fingerprinting
In applying genetic principles to optimise conservation of genetic diversity

In cryopreserving their genetic resources for long term private and public conservation




Evaluation of genetic variability for successful domestication

by
Mauritania §

[}

Domestication of the meagre Argyrosomus reg

Collection of tissues samples for genotyping ( ;

(C;emagref

West Portugal | P1

S-Olyg, — <
> South West |P27
: Iberia S1

D TveEew o, -

Egyptian Environmental
Affairs Agency

L. IMm3
Mauritania M4

[Europe

I
~en France

avec le FEAMP

Ferme monne AR | s POISSONS
yuhet )duSolelt

FONDATION
POUR LA RECHERCHE
SUR LA BIODIVERSITE




Majors results

Very important genetic differenciation between wild populations (interspecific ?)
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Risks associated with uncontroled inbreeding?

* Evaluation by repeated crosses between brothers and sisters during 3 generations

\ ——Fry survival Gjerde et al., 1983

—O—Body Weight Rainbow trout
3 successive generation of brother-

——Productivity sister mating
0,25 0,375
F inbreeding coefficient

* Additionnal negative effects (malformation, sensibility to diseases, adaptation)
* Thereisnolongterm sustainable breeding programs without managing inbreeding




General principles of a breeding program in aquaculture

1. Creation of the 200/3200
families / generation

4. Genetic and genomic indexation and proposal 2. Separate family rearing
of best candidates maximising genetic progress until individual tagging with

and minimizing inbreeding electr:?nic.trantsp(:(n(der a;1d
pooling in 1 tank (cage

3. Rearing and phenotyping of
candidates and sibs

disease resistance, processing, flesh
quality, reproductive traits...




How to get pedigree in aquaculture?

“Traditional” “Innovative”
Initial separated family rearing I Family pooled at hatching

/ * Individual electronic tagging (50 to I  DNA collection, individual tagging

1000 / family) before family mixing  DNA fingerprinting (7-8 € / individual)
e Initial investment in facilities, personal | e No specific facilities but genotyping cost

* Potential high tank effect | e No tank effect = more precise




Introduction of DNA fingerprinting in shellfish breeding

* Development of a panel to assign pedigree in Pacific oyster Crassostrea gigas

» Evaluation of breeding practices in commercial selection programs in 1 year class
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Introduction of DNA fingerprinting in shrimp breeding

NOUVELLE-CALEDONIE

The blue shrimp Litopenaeus stylirostris was introduced in New Caledonia (1700 T/year)
in the 70" with a limited effective of 3-5 founders (Goyard et al., 2003)
Failure to introduce new genetic resources from sources not resistant to IHHN virus

Automation of 1712 SNP markers from 459 669 locus RAD identified by RAD sequencing

. — ] Raw shrimp Cooked shrimp
Hatchery "'atChery b ’ ’W"d Mexico ‘ Trait Mean (Std)  Heritability (S.E.)  Mean (Std) _ Heritability (S.E.)
Weight (2) 145 (3.0) 0.52 (0.11) 14.0 3.1) 052 (0.11)
Length (mm) 129.6 (7.9) 0.46 (0.10) - A
L 48.1 (2.4) 0.41 (0.10) 72.1(1.9) 0.45 (0.10)
a* 1.2 (0.8) 0.59 (0.11) 23.3 (2.7) 0.53 (0.11)

6.4 (3.4) 0.51 (0.10) 19.1 (2.7) 0.54 (0.11)
Tail yield - _ 0.59 (0.03) 0.22 (0.06)
I 1200 progenies DNA assigned from 37 @& x 31 @

Heterozygoty

Pooll  Pool2 Poold Pould PoolS Poolé Pool?7  Pocl@ Pool® Pooll0 Poolll Pooll2 Poolld Poolld PoollS Poollé Pooll?

Enez et al., 2018 (WCGALP)
2-5individuals / pool

* The limited genetic variability(-30-50 % / wild) is not preventing future genetic progress ‘
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DNA parentage assignment is now widely applied in SYSAAF to improve
breeding programs
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368 692 fishes, shrimp, or molluscs genotyped since 1997

8 microsatellite panels
for parentage
assignement (trout, sea
bass, sea bream, turbot,
meagre, red drum, salmon,
siberian sturgeon)

8 SNP panels for
parentage assignement
(meagre, blue shrimp, tiger
shrimp, white shrimp,
Pacific oyster, Japanese
clam, rainbow trout)

5 HD 5o K Thermofisher

ans lllumina arrays (trout,
sea bass, sea bream, Pacific
oyster, white shrimp)
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Adaptation of software to assign parentage in an octoploid (8N)
species, the Siberian sturgeon Acipenser baeri for caviar production

The French caviar production (40 T) is based on two introductions from Russia (1975, 1982) with
potentially limited genetic variability
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Optimisation of mating to minimise increase of inbreeding

How to choose to mate who with who to create the new generation?
Application of the principle of "Optimal contribution selection” (OCS) adapted to poultry and
aquaculture (Chapuis et al., 2016) in SYSAAF since 2012 (adaptative simulated annealing - ASA)

Genotyping of the 2 last generations 0
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Long term conservation of genetic in using cryopreservation

Initial R&D works to developed extenders and established freezing and conservation
procedures (Haffray et al., 2008)
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Long term conservation of genetic in using cryopreservation

Private cryobanking at CRYOAQUA e Public cryobanking at R taer e ALE
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Meagre Turbot Rainbow Sea Seabass Meagre Pacific Brook Arctic Brown

Atlantic  Rainbow Seabream Seabass
trout bream oyster trout charr  trout

salmon trout
mmmm Male number e Straw nUMber = Male number === Straw number

Sperm cryopreservation is routinely operated to conserve genetic resources in France
Partnership with Cryobanque Nationale is securing long term conservation of genetic resources
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Thank you for your attention

pierrick.haffray@inrae.fr




