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Spheroid and organoid models 
to study animal reproduction



• Identification of fertility markers
• Optimization of reproductive biotechnologies
• Animal biodiversity

Functionality

Interactions sperm-female tract: 
• Selective migration 
• Survival and storage
• Fertilizing capacity

Embryo-maternal interactions: 
• Early development
• Robustness (heat stress)
• PhenotypeSperm Fertilization Embryo

Female tract physiology & 
adaptation to the environment

In vivo In vitro

Innovative models to study interactions

Scientific strategy

Spheroids               Organoids
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Speed?
(cell proliferation)

Close to in vivo?
(predictability)

Reproducibility/standardization?
(cell line vs. primary cells)

Price ?
(equipment/media)

Cell culture objectives?

Simplicity/complexity/robustness?
(± variable depending on the manipulator)

High-throughput development?
(phenotyping platform)

Easy to observe?
(imaging)
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Monolayer on insert in 
air-liquid interphase (ALI)

Long culture (4-6 weeks)

 Oriented cells 
 Epithelial phenotype

 Cell differentiation
 Proteins expression

 Differentiation of ciliated cells

Primary cells / 3D

Oviduct spheroids
in suspension

Primary cells / 3D

Short culture (few days)

 Oriented cells 
 Epithelial phenotype

 Cell differentiation
 Proteins expression

 Presence of ciliated cells

Oviduct organoids
in Matrigel 

Stem cells (adult or induced) / 3D

Long culture (2-3 weeks)

 Oriented cells 
 Epithelial phenotype

 Cell differentiation
 Proteins expression

 Differentiation of ciliated cells

In vitro models

Oviduct epithelial cell 
monolayers

Short culture (few days)

 Culture on plastic 
Cells attached to the bottom

 Cell de-differentiation
 Loss of proteins expression

 Loss of ciliated cells

Primary cells / 2D
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Spheroids: a powerful tool 
for studying mechanisms or screening therapeutic molecules 

Group of cells formed in vitro. Used as a model of cancer (tumoroïde)
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