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IVF in animals vs humans

• Motivation
– Basic research
– Infertility treatment
– Genetic progress – Production efficiency

•Selection Intensity

•Accuracy

•Genetic variation

•Generation interval

[Heritability]

AI

MOET

Nuclear Transfer IVF

Embryo sexing

Transgenesis

Sperm sexing

•Selection Intensity

•Accuracy

•Genetic variation

•Generation interval

[Heritability]
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IVF in animals vs humans

• Motivation
– Basic research
– Infertility treatment
– Genetic progress – Production efficiency

• Ethical/moral issues

• Techniques
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Oocyte and Embryo Development

Maternal mRNA Embryonic mRNA3 mm

>15 mm

8 mm

Final MaturationPrematuration

LH -surge
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zygote 2-cell 8-cell4-cell Morulae Blastocyst 

Early embryonic developmentFollicular and oocyte development

Minor activation Major activation

Follicular wave

S.F.

D.F.

Sperm

Dieleman et al., 2002 Theriogenology

Fair et al.,(1996). Mol Reprod Dev.
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• “Prematuration”
– Co-culture
– cAMP modulators
– 6-DMAP
– Cycloheximide
– Butyrolactone I
– Roscovitine

Towards Improving Blastocyst Yield

Commercial Embryo 
Transfer Data

500,000

82% in vivo 
derived

18% in vitro 
derived

50% fresh 50% frozen 80% fresh 20% frozen

Thibier (2004)

In Vitro Maturation

In Vitro Fertilization

In Vivo Culture 
Ewe Oviduct

In Vitro Culture 
SOF

Blastocyst yield Blastocyst quality

Abattoir-derived oocytes
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Distribution of significant genes

% up and down regulated (P<0.05)

Signal transduction activity
15%

Catalytic or enzyme regulator
13%

Transcription or translation
5%

Structural molecule or transporter
3%

Protein binding
16%

Nucleic acid or nucleotide 
binding

13%

Other
4%

Unknown function
31%

Corcoran et al., 2006 Reproduction

Biological process Cellular component Molecular function
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Pregnancy rates
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Giritharan et al., 2007 Reproduction
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Rizos et al., 2003 Biol Reprod
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El-Sayed et al., 2006 Physiol Genomics

Conclusions
• Oocyte quality main determinant of blastocyst 

yield
• Post-fertilization culture environment main 

determinant of blastocyst quality
• Can alter the pattern of mRNA expression by 

modification of the media with an associated 
increase in cryotolerance

• Temporal association between culture 
environment and mRNA expression

• Some windows of development may be more 
predisposed to aberrant programming than others
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Thank You 


