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The placenta

Nutrient exchange

O2/CO2 exchange

Hormone production

 Pathogen protection

 Immune tolerance

Adapted from Coyne 2018



CEA CHRU CNRS CPU INRA INRIA INSERM INSTITUT PASTEUR IRD

Placental syncytiotrophoblast development

Syncytin-2 (FRD) fusion mechanism:

Syncytin-1/2 (ERV-W/FRD): 

- Endogenous retroviral envelope

- Type I fusion protein

- Integrated 40M & 20M years ago

Maternal blood

Fetal blood

Adapted from Zeldovich et al. 2011
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Interferon-induced transmembrane proteins (IFITMs)

No IFITMs
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Interferon-induced transmembrane proteins (IFITMs)

+IFITMs

 Increased membrane rigidity

 Hemi-fusion block
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IFNs & pregnancy complication

Adapted from Yockey et al. Immunity 2018

Inflammation & pregnancy complications
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Complementation System – GFP Split

Control Syncytin-1

GFP = Syncytia
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IFITMs inhibit Syncytin mediated cell fusion
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IFITMs inhibit Syncytin mediated cell fusion
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IFN-β upregulates IFITMs in primary human villous cytotrophoblasts (VCTs)

In collaboration with Séverine Degrelle & Thierry Fournier
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IFN-β inhibits VCTs cell-cell fusion

In collaboration with Séverine Degrelle & Thierry Fournier
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IFN-β inhibits VCTs cell-cell fusion

In collaboration with Séverine Degrelle & Thierry Fournier
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Mouse model – IfitmDel mice

 Viable & fertile

No overt differences in size or behaviour

More susceptible to viral infections

 Some metabolic disorders (get fat with age)

Lange et al. Mol. Cell. Biol. 2008
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Placental syncytiotrophoblast development

Syncytin-A & -B:

- Endogenous retroviral envelope

- Type I fusion protein

- Different integration event than humans
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E7.5

E10.5

72h

WT or Ifnar-/- mice

PolyIC injection of pregnant dams leads to fetal resorption in an IFNAR dependent manner

Yockey et al. Science Immunol. 2018
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Poly-IC induces IFN response in WT and IfitmDel mice

In collaboration with Thérèse Couderc, Olivier Disson & Marc Lecuit

Caroline Manet  & Xaivier Montagutelli
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IFITMs are key mediators of IFN mediated fetal demise

In collaboration with Thérèse Couderc, Olivier Disson & Marc Lecuit

Caroline Manet  & Xaivier Montagutelli
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In collaboration with Thérèse Couderc, Olivier Disson & Marc Lecuit
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IFITMs are key mediators of IFN mediated fetal demise
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In collaboration with Thérèse Couderc, Olivier Disson & Marc Lecuit

Caroline Manet & Xaivier Montagutelli

IFITMs are key mediators of IFN mediated fetal demise
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Syncytiotrophoblast structure after PolyIC injection

In collaboration with Thérèse Couderc, Olivier Disson & Marc Lecuit

Caroline Manet & Xaivier Montagutelli



CEA CHRU CNRS CPU INRA INRIA INSERM INSTITUT PASTEUR IRD

Conclusion & Perspectives
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Perspectives
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