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· Hoe verhouden onderzoek met pluripotente stamcellen en onderzoek met embryo’s zich tot elkaar? Wat is het verschil ten aanzien van het te  verwachten resultaat? Wat is de meerwaarde van onderzoek met embryo’s?
Research using (mouse and human) preimplantation embryos focuses mainly on understanding processes that occur during preimplantation development (from zygote to blastocyst), such as fertilization (egg and sperm fusion), fusion of parental pronuclei, cleavage (special form of cell division from zygote to blastomeres), compaction (at the morula-stage), early lineage restriction (separation between trophectoderm and epiblast), activation of the embryo’s genome and epigenetic remodeling (first wave of DNA demethylation and imprinted X chromosome inactivation). Pluripotent stem cells (from mice and humans) are not adequate to study any of those processes.
Mouse and human pluripotent stem cells can be used to study lineage restriction (from epiblast onwards) and differentiation progression to the different cell types in the body. This is not currently performed using mouse preimplantation embryos as starting point, because we don't know the in vitro culture conditions to mimic normal implantation (the embryo does not gastrulate properly and degenerates). The same applies for human preimplantation embryos, but with an additional time constrain (14 days).
As there is currently no model to mimic implantation (producing a normal gastrulating embryo in mice or humans in vitro), one could consider using mouse “blastoids” (structures formed by embryonic and trophoblast stem cells, that spatially resemble a blastocyst) Rivron, et al. 2018
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. However, blastoids are unable to develop to a viable pup or even to develop to a gastrulating structure after embryo transfer. Hence, mouse blastoids are currently inadequate to serve as surrogate to study implantation.

In mice, the blastoids could induce a decidualization reaction in the uterus, but a similar decidualization reaction can be observed when sepharose beads are implanted in the mouse uterus Herington, et al. 2009()
.
Conclusion, there is limited overlap in research using pluripotent stem cells and research with embryos during the preimplantation period (see Figure 1).
In the future:

· If mouse blastoids prove capable of developing to a viable and fertile mouse after embryo transfer, mouse blastoids could then be used as replacement for mouse blastocysts to investigate implantation, but not the earlier processes (prior to implantation).

· The latest manuscript claiming to have generated human trophoblast stem cells (TSCs) Okae, et al. 2018
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 awaits verification from independent labs. If those prove to be bonafide TSCs, it will become possible to attempt production of blastoids from human cells. 
· If we don't develop successful implantation models using human blastocysts first, we will not have comparison-criteria to determine whether human blastoids can mimic human blastocysts and or can be used as a surrogate to develop implantation assays.
· If we can conclude that human blastoids and human blastocysts are comparable, than those blastoids are effectively clones of the donor pluiripotent stem cells used. In that case, the generation of embryos and blastoids for research will have to follow the same legislation determined by the Dutch Embryo Act (defining an embryo as cell(s) with the capacity to develop into a human being).
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Figure 1. Mouse and human preimplantation and postimplnatation development and relation with stem cell applications Bedzhov, et al. 2015
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.
· Wat betekent het voorgenomen beleid voor onderzoek in Nederland en voor de positie van het wetenschappelijk onderzoek in Nederland ten opzichte van andere landen?
In contrast to several countries (such as Belgium, UK, Sweden), in the Netherlands it is not allowed to create human embryos for research. This is hampering considerably the development of new technologies (such as in vitro gametogenesis or understanding the efficiency and safety of gene editing tools) and the optimization of existing technologies to increase the success rate of ART.
· Wat betekent dit voorgenomen beleid voor een aantal toekomstige ouders? Over hoeveel mensen gaat het, over welke aandoeningen gaat het?
All couples that seek ART would benefit from the development of new technologies (such as in vitro gametogenesis or understanding the efficiency and safety of gene editing tools) and the optimization of existing technologies to increase the success rate of ART.

· Wat betekent de wijziging van de Embryowet die wel doorgevoerd wordt in de praktijk?
Dutch researchers will be able to submit research proposals to the CCMO that include the creation of human embryos (according to the Dutch Embryo Act) for ethical evaluation.
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