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Aneuploidies: the uterus’ point of view

‘Receptive’ endometrium: implying a 
passive role in implantation

• Allows the embryo to adhere, before it

breaches the epithilium and invades the stroma…..
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Yeast    < 1%

C. elegans < 1%

Drosophila < 1%

Mouse 2%

Human 10 - 50%

The frequency of meiotic errors is high in the human

Mother has a problem…

(Macklon et al, Hum Reprod Update, 2002)

…and she is dealing with it.
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How is mother dealing with the challenge
of aneuploid but invasive embryos?

The endometrium as a biosensor

Decidualised stromal cells  recognize
the incompetent embryo

Teklenburg et al, 2010
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Decidualised stromal cells  recognize
the incompetent embryo

Teklenburg et al, 2010
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The non-decidualised endomterium:no response

Is mother listening out for a distress signal?
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The viable embryo: 
Metabolically QUIET

Less viable embryo: 
Metabolically NOISY

The incompetent embryo is noisy.

Competent embryos contain less mitochondrial DNA 
Fragouli et al  PLoS Genetics 2015
Diaz et al Fertility Sterility 2015
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Good

Bad
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What if mother does not respond
to these signals?

What if she is not choosy enough?

The less choosy mother will experience
more miscarriages. 
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Implantation failure arises from
excessive selectivity?

Macklon and Brosens,  Biol Reprod 2014

Why are human embryos so often aneuploid?
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•Can confer a selective advantage 
under stressful environmental conditions 

•Overexpression of specific genes may allow for rapid 
evolution of advantageous phenotypic traits (eg: hepatocytes)

•May confer invasiveness

Were you euploid?
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Conclusions

• The mother has a problem: aneuploid but invasive embryos

• She is dealing with it: evidence is emerging for a biosensor 
function of the decidualized endometrium.

• When the biosensor fails,  implantation failure or 
miscarriage may arise.

• Greater understanding of active endometrial participation 
in determining successful implantation can lead to novel 
therapies.

• PGS might help. A bit.

The uterine point of view:
Find me a nice partner.
They dont have to be perfect..
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