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De toekomst van fertiliteitspreservatie 
In vitro oogenese 
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Fertility preservation - women 
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Fertility preservation - women 
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• Source of oocytes 

• Independent of age – biological clock 

• Not invasive 



In the future - oocytes 
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hiPSCs

ECs
hiPSCs 

Introduce genetic  

modifications 



Human pluripotent stem cells 
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Potency 



Human pluripotent stem cells 

Chuva de Sousa Lopes 6 

iPSCs 



Human pluripotent stem cells 
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media 

substrate 

oxygen 

… 



GENE EDITING: what is it? 
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- Controlled change in the DNA of an organism 

- GMO – genetically modified organism 

 

- Repair/introduce a gene/characteristic 

- Plants or animals (or bacteria) + progeny 

 

- Industry: food or medication 

- Academia: disease models 



GENE EDITING: CRISPR-CAS9 
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- New gene-editing 

- Simple 

- Cheap 

- Fast 

- Cut = precise 

 

- Repair 

 -NHEJ – indels 

 -HDR - template 



GENE EDITING: CRISPR-CAS9 in food 
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GENE EDITING: CRISPR-CAS9 in reproduction 
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- Repair monogenetic diseases 

- Include in IVF treatments 

 

- Off-target? Safe? 

- Where to stop? 



From stem cells to oocytes? – Part I 
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Rienzi et al., Human Reproduction, 2012 



From stem cells to oocytes? 
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From stem cells to oocytes? 
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From stem cells to oocytes? 
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Morohaku et al., PNAS, 2016 



From stem cells to oocytes? 
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From stem cells to oocytes? – Part II 
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Rienzi et al., Human Reproduction, 2012 



Future – fusion of gametes and stem cells? 

Chuva de Sousa Lopes 18 



Imprinting? 
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“Battle of the sexes”: 

Maternal imprints: smaller placenta 

Paternal imprints: smaller embryo 



Imprinting? 
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Imprint erasure? 

Artuoro et al., Biomolecules, 2014 



Bimaternal mice 
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MII oocyte 1PN 
Parthenogenetic 

haploid ESC mom1 

mom2 



Bipaternal mice 
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MII oocyte Enucleated oocyte 
Androgenetic 

haploid ESC 

dad1 

dad2 

Die E8.5 
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hiPSCs

ECs
hiPSCs 

Future – fusion of gametes and stem cells? 

Gene editing? 
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Thank you! 
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