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Trophoblasts cavitation Definition of a blastoid: 
1- Circularity = 4π(area/perimeter2)) > 0.9 
2- 70 < diameter < 110 μm 
3- Single regular cavity including ESCs 
 



Blastoids are morphologically similar to blastocysts 
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Blastoids have the same size as blastocysts 
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Blastoids maintain blastocysts key transcription factors 



F-actin 

Blastoids contain the three cell types to form the whole organism 
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Can blastoids implant in utero? 
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Blastoids genuinely implant in utero 
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Blastoids genuinely implant in utero 
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Local deciduae and irrigation Deciduae are patterned Elongation and anastomosis 

Blastoids genuinely implant in utero 



The blastoid 

Part 1 §  Blastoids model blastocyst development 
§  Blastoids genuinely implants in utero 



Part 2. Communication in the blastocyst 



The blastoid transcriptome shifts toward a blastocyst state 
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Dissociation and single cell RNA sequencing 
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Effect of the culture environment 
(culture medium + microwell confinement)  

Effect of the communication 
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Effect of the culture environment 
(culture medium + microwell confinement)  

Effect of the communication 
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Communication

Communication

The culture conditions and compartments communication drive a transcriptome shift 



Embryoid bodies ESCs 2D

ESCs blastoids

Embryonic transcription factors are maintained in blastoid cells 

Oct4 Sox2 Esrrb 
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TSCs blastoids 

Trophospheres 

The embryonic cells maintain the trophoblasts transcription factors 

Elf5 Eomes Gata3 



TSCs 2D 

TSCs blastoids 

Trophospheres 

Placental transcription factors are repressed by the embryonic cells 

Embryonic cells maintain trophoblasts stemness and prevent differentiation 



Systematic inventory of embryonic inductions 

TSCs blastoids

Communication: embryonic inductions	
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Signaling pathway analysis

Systematic inventory of embryonic inductions 



The only previously established embryonic induction 

Single	molecule	FISH	



The only previously established embryonic induction 
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   Proliferation 

The only previously established embryonic induction 



   Proliferation                                      Self-renewal (CFU) 

The only previously established embryonic induction 



Inventory of novel embryonic inductions 

Signaling pathway analysis



Single molecule FISH in blastocysts

In blastocysts, Bmp4 and Nodal are pure embryonic inducers 



Bmp4 and Nodal do not regulate trophoblast proliferation 



Bmp4 and Nodal induce trophectoderm swelling 
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Cell-cell junctions: 
Tjp1, Ecad, Krt18 
 

Wild type Nodal or KLF6 KO 
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Do embryonic inductions regulate in utero implantation? 



Embryonic signals maintain the trophoblast state that implants in utero 

Do embryonic inductions regulate in utero implantation? 



Rivron & al. Nature 2018 

The blastoid 
Part 1 

Part 2 

§  Blastoids model blastocyst development 
§  Blastoid genuinely implants in utero 

Systematic inventory of embryonic inductions 
§  Maintain trophectoderm core transcription factors / prevent differentiation 
§  Regulate trophectoderm proliferation, self-renewal, and epithelial morphogenesis 
§  All together, embryonic inductions maintain the potential to implant 


