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• Conservation of poultry genetic resources is largely 
based on cryopreservation of the sperm

• Avian National Cryobank : 
• Rare breeds, experimental lines, commercial lines

• Cryopreservation of chicken semen is well mustered in 
France

(Blesbois et al, 2006; 2007; 2010, Thélie et al.,2019)



• Female genetic resources are not preserved 

• Time consuming

+
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• Restauration  of genotype à 97 % using frozen semen

4 backcrosses

> 3 years



• The avian egg is telolecithal containing high amount of yolk
• cloning is impossible to develop
• the embryos are not freezable

PGC isolation culture 
derivation

injection
Reamplification
in culture

• Avian PGCs present great interest for reproductive biotechnologies

van de Lavoir et al., 2006, Whyte et al., 2015
Woodcock et al., 2019



• In vitro culture duration, cryopreservation and culture conditions
hPSCs, mPSCs, hESCs.

(Van de Lavoir  et al, 2006; Song et al, 2013, Nandi et al.2016, Park and Han, 2013; Macdonald et al,
2010)

(Garitaonandia et al., 2015; McEwen et al.; 2013; Wagh, 2011; Hawkins K, 2014 )

gene expression methylome genomic stability





Germline trasmission study
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Proteomic LC-MSMS study of short term 
PGCs cultures (<1.5 month of culture)

RNA seq transcriptomic  study :
Comparison of male and female PGCs cultures
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Effect of culture duration and cryopreservation 
on male and female transcriptome

Females

Males



Sequencing Depth : 30M reads/library

• Female: mean number of detected CpG with a coverage > 5 : 1.85M

• Male : mean number of detected CpG with a coverage > 5 :  1.87M

• Female: number of common CpG between conditions :  829,032

• Male: number of common CpG between conditions : 995,128

Cryopreservation

30 RRBS libraries (5 female and 5 males PGC)

EPIGERMCHICK
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Males M1-M9
(RNAseq)Males DMR Males DMC Females DMR

Females M1-M9
(RNAseq) Females DMC



chimera cock number culture name months in culture number of black chicks % black chicks/hatched germline transmission rate

2587 K 1 6 21.4 42,8
2592 K 1 2 2.4 4.8
2589 K 1 2 1.9 3.8
2584 K 1 1 1,9 3
2626 K 9 0 0 0
2623 K 9 0 0 0

chimera hen number culture name months in culture number of black chicks % black chicks/hatched germline transmission rate

2599 R 9 2 1,9 3,8
2612 R 9 10 30,3 60,6
2643 R 1 0 0 0



Homozygous?
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