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‘Receptive’ endometrium: implying a
passive role in implantation

» Allows the embryo to adhere, before it

breaches the epithilium and invades the stroma.....

Human Embryo
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The frequency of meiotic errors is high in the human

Yeast <1%

C. elegans <1%
Drosophila <1%
Mouse 2%
Human 10 - 50%
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98%

Percentage Euploid

Live Birth
30%

Miscarriage
10%

Post-implantation loss
30%

Pre-implantation loss

30%

CONCEPTIONS

(Macklon et al, Hum Reprod Update, 2002) (Vanneste et al, Nat Med, 2009)
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How is mother dealing with the challenge
of aneuploid but invasive embryos?

The endometrium as a biosensor
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Decidualised stromal cells recognize
the incompetent embryo

Teklenburg et al, 2010
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the incompetent embryo
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Decidual cell response
to arresting vs. developing embryos

Developmentally impaired embryos (DIE) inhibit selective
implantation modulator secretion by decidualising ESCs
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Teklenburg G et al. PLoS ONE: April 2010; e10258
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The non-decidualised endomterium:no response

Natural Human Embryo Selection
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Figure 4. The human embryo does not elicit a secretory in diffe i 1 end ium. Undifferentiated primary ESCs were

co-cultured with embryos or not (control cultures, Con). Over the 72-hour co-culture period, 15 embryos arrested (Arr) whereas 6 continued to
develop normally (Dev). Co-culture with either an arrested or developing embryo had no impact on the secreted levels of the indicated factors
(P>0.05). The concentrations of IL-5,-12, -15, -17, -18, and eotaxin in culture supernatants of undifferentiated ESCs were below the level of detection.
doi:10.1371/journal.pone.0010258.g004
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Is mother listening out for a distress signal?
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The viable embryo: Less Viat?le embryo:
Metabolically QUIET Metabolically NOISY

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

DIEs trigger far greater transcriptional response than DCEs

Developmentally competent
embryos

Developmentally impaired
embryos

H Metabolism

M Cell adhesion

W Cell cycle

L Cell death/apoptosis
Hproteolysis
MTranslation

B Transcription

20% 48

| _PCR, polvmerase chain reaction Brosens et al 2014 SCIENCE Report




How does the endometrium recognize
the incompetent embryo?
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Stromal cells don’t migrate to low quality
embryos

No embryo

High-quality embryo Low-quality (3PN) embryo

Normal fertile H-ESCs

Weimar C et al. PLoS ONE: July 2012; e41424
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What if mother does not respond
to these signals?

What if she is not choosy enough?
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The less choosy mother will experience
more miscarriages.

Live Birth
30%

Live Birth
30%

Miscarriage
10%

Pre and post-implantation loss
~30%

30%
Pre-implantation loss

30% CONCEPTIONS

CONCEPTIONS

FERTILE SUPERFERTILE




Endometrial stromal cells of women with RPL

do migrate to low quality embryos
No embryo High-quality embryo

Normal fertile H-ESCs

Weimar C et al. PLoS ONE: July 2012; e41424

Endometrial stromal cells of women with RPL

do migrate to low quality embryos
No embryo High-guality embryo

Normal fertile H-ESCs

RM H-ESCs

Weimar C et al. PLoS ONE: July 2012; e41424
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Conception

miscarriage delay

Reproductive success

SELECTIVITY

Endometrial functions

Macklon and Brosens, Biol Reprod 2014
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Minireview

The Human Endometrium as a Sensor of Embryo Quality'

Nick S. Macklon®* and Jan J. Brosens*

Why are human embryos so often aneuploid?
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Available online at www.sciencedirect.com Current Opinion in
ScienceDirect Cell Biology
ELSEVIER

Consequences of aneuploidy in sickness and in health @
CrossMark

Samuel D Rutledge and Daniela Cimini
Challeer;l L;allengex

Currant Opiniion in Call Biology

«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
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Were you euploid?
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Mouse model of chromosome mosaicism reveals
lineage-specific depletion of aneuploid cells and
normal developmental potential

Helen Bolton!, Sarah J.L. Graham', Niels Van der Aaz, Parveen Kumarz, Koen Theunis?, Elia Fernandez Gallardo?,
Thierry Voet?3 & Magdalena Zernicka-Goetz'

cells In her
devoloping embryo could be abnormal
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Are tests for Down’s syndrome needlessly d
alarming women into abortions? Cambridge

University don warns tests can mislead after
she had a healthy boy at 44

Abnormalities detected in early embryos are not a sure sign a baby will be

born with a birth defect, University of Cambridge scientists suggest DON'T MISS

New research shows abnormal cells can be eliminated and replaced by e
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healthy cells, repairing and fixing the embryo in many cases Jennifer Lopez is
« Each cell in human embryo should contain 23 pairs of chromosomes T ey
+ Some will carry copies of chr which cause defects ;?gmﬂm h’):l Leo
« For example, multiple copies of chromosome 21 leads to Down's .,..::;,::um
syndrome Carpool Karaoke
« Even when half cells in an embryo are ‘abnormal’ in early stages, the » A whole new woridie!
. . Geardle Shore's latest .
embryo has an 'amazing' ability to correct itself atar Chantef Connally. M1 F :
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« 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.
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The uterine point of view:
Find me a nice partner.
They dont have to be perfect..
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