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How is mother dealing with the challenge
of aneuploid but invasive embryos?

Emerging concepts in the science of implantation
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Decidual cell response
to arresting vs. developing embryos
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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 endometrium:no biosensor
response.

Natural Human Embryo Selection

25 6000 ., 5. 25,
20, 5000 T 4] 204 T
3 | = 4000 4 | = =
£ 15 E E 3 E 5]
[=2] S —I— [ =]
2 T a 3000 J 2 K=
= 104} ] © o 2. N 10
3 ==Rg | | — = 1T 2
5. | 1000 N 1 Ill 5.
O L] L] L) 0 L] L] L] 0 L] L] L] O L] L] L]
Con Arr Dev Con Arr Dev Con Arr Dev Con Arr Dev
5. 600 . 2500 ., 30,
— 4 500 4 20004
€ = ] =
£ € 400 e £ 20
2 3. = o 1500 4 B
= '|_ 2 300 & ——_ %’,
O 24 = o 1000 ¥
) | T 2004 %l - 8 L 10
T o1 I_‘l-_| 100 = 500] a E
0 L L] L] 0 L L) L] 0 Ll L] L] 0 L] L] L]
Con Arr Dev Con Arr Dev Con Arr Dev Con Arr Dev

Figure 4. The human embryo does not elicit a secretory response in undifferentiated endometrium. 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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Less viable embryo:
Metabolically QUIET Metabolically NOISY

The viable embryo:



How does the endometrium recognize
the incompetent embryo?
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DIEs trigger far greater transcriptional response than DCEs

Developmentally impaired Developmentally competent
embryos embryos
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Most dysregulated gene: HSP8- induces stress response

PCR, polymerase chain reaction Brosens et al 2014 SCIENCE Report
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Stromal cells don’t migrate to low quality
embryos
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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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more miscarriages.
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Is Superfertility Associated with Recurrent Pregnancy Loss?

Orlando J, Coulam C. Is superfertility
associated with recurrent pregnancy loss? Am
J Reprod Immunol 2014
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Recurrent pregnancy loss is associated with superfertility in 32%, immu-
nologic risk factors in 30% and a 20% frequency of chromosomally
abnormal pregnancy losses. Thus, implantation failure can result from

too much or too little implantation.



Normal fertile H-ESCs

Endometrial stromal cells of women with RPL
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Normal fertile H-ESCs
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Could Recurrent Implantation Failure
represent the opposite problem?

Mother is too choosy?
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Conception
delay

miscarriage

Reproductive success

SELECTIVITY

Endometrial functions
Macklon and Brosens, Biol Reprod 2014
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If a good embryo tries to implant, it wont
matter if the woman is not selective
enough, or too selective.

Eventually, a good one should get there.
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Prognosis for next pregnancy after
recurrent miscarriage

AGE 2 13 14 |5
20 92 90 88 85
30 84 80 /6 /1
40 69 64 58 52
45 60 54 48 42

Dutch Assocation for Obsetrics and Gynaecology, 2007
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Conclusions

« Previous paradigms of receptivity have not led to effective
Interventions.

« Evidence is emerging for a biosensor function of the
decidualized endometrium.

« Recurrent miscarriage may arise from failure of embryo
selection.

« Recurrent implantation failure may represent an ‘over
selective’ endometrium.

« Interventions should focus on quality of decidualization,as
well as ‘quantity’ of endometrium thickness.
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Further reading?
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