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Green-legged Partridgelike chicken

3

• Slow growing 

• Well adapted to 

extensive 

management

• Low susceptibility to 

unfavorable 

conditions.

• Resistant to 

diseases

• Well-developed 

maternal traits.

• Early Sexual Maturity

• External Embryo Development

• Large Eggs for Easy 

Manipulation

• Manipulability at Any 

Developmental Stage

• Short Interval Between 

Generation

• Well-Characterized Genome

• Economic and Ethical 

Advantages

In ovo Chick Model for 
Epigenetic Research
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Hypothesis and Aim

In ovo 
injection

Embryonic development 
stimulation

Life-long 
impacts on 
adult chicken 
and 
subsequent 
generations

Epigenetic stimulators

Epigenetic 
changes

Investigate the effect of in ovo stimulation on the cecal mucosa transcriptome 
of green-legged partridgelike adult chicken in three subsequent generations.

Aim

Bioactive 
compounds
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Synbiotic (SYN) Synbiotic and Choline (SYNCH) Control

SYNs SYNCHs Control SYNr SYNCHr

12 ED
 in ovo injection

F2 Epigenetic effect 
to F3 and F4

Splitting the group treatments for F2-F3
Single in ovo injection at F1 Repeated in ovo injection

F0

12 ED
 in ovo injection

F1

F3

Primordial germ 
cells (PGCs)

Epigenetic effect 
to F1 and F2

Growing embryo

F2
Epigenetic effect 
to F3 and F4

F3 Epigenetic effect 
to F4 and F5

Epigenetic effect 
to F4 and F5

Epigenetic effect 
to F1 and F2

Experimental 
design

8



Prebiotic 
Fructooligosaccharides

Probiotic strains belonging 
to the genera Enterococcus, 
Pediococcus, Lactobacillus, 
Bifidobacterium

Choline

BIOMIN 
PoultryStar®
Synbiotic
 

Bioactive 
substances

Choline: 
0.25mg/embryo

Synbiotic: 
2mg/embryo

Total injected volume:
200µl
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Enrichment

GO: 
Gene 

Ontology

KEGG:
Kyoto 

Encyclopedia of 
Genes and 
Genomes

Males
21 weeks old

Tissue sampling
Cecal mucosa

Platform: Illumina 
Novaseq6000
Strategy: PE150

Transcriptomic 
sequencing 
(RNA-Seq)

RNA 
isolation
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Bioinformatic analysis
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Main Results
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genes (DEGs)
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F2 generationGO terms



SYNs vs. Control

F2 generation
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SYNr vs. Control

F2 generation
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SYNCHs vs. Control

F2 generation
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SYNCHr vs. Control

F2 generation
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F2 generationKEGG Pathways
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SYNs vs. Control

F2 generation

Significant KEGG pathways
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SYNr vs. Control

F2 generation

Significant KEGG pathways
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SYNCHs vs. Control

F2 generation

Significant KEGG pathways
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SYNCHr vs. Control

F2 generation

Significant KEGG pathways
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Observed changes suggest both intergenerational 
and potential transgenerational effect on gene 
expression.

Intergenerational & Transgenerational Effects
Cumulative Exposure Effects

Repeated injections across generations 
intensify gene expression changes, 
particularly in F2, but may stabilize by F3.

In ovo synbiotic and choline injections 
significantly alter gene expression across 
generations.

Gene Expression Impact

The in ovo stimulation may affect metabolic, cellular, 
and structural pathways, suggesting benefits for gut 
health and overall well-being by enhancing nutrient 
absorption, reducing inflammation, and improving 
cellular repair.

Implications for Supplementation
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