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April 2015: 
First publicationof 
CRISPR/Cas9 gene editing in 
human embryos





A moratorium?

Á Is this kind of research allowed in Belgium?

ÁWhy a moratorium?

ÁWhich are the relevant ethical concerns?

ÁDo these concerns legitimise a moratorium on clinical applications?

ÁDo these concerns legitimise a moratorium on research applications? 
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Whatdoes Belgianlegislationsay?

In a nutshell:

ÁEmbryo research to gain better knowledge aimed at the treatment or 
prevention of diseases using the technique of genome editing is allowed 
(when it conforms to the other requirements of the law).

ÁClinical applications using the technique of genome editing with a 
ΨǘƘŜǊŀǇŜǳǘƛŎ Ǝƻŀƭ ŦƻǊ ǘƘŜ ŜƳōǊȅƻ ƛǘǎŜƭŦΩ ŀǊŜ ŀƭƭƻǿŜŘ(under conditions of 
good clinical practice).

ÁResearch and clinical applications aimed at interfering with non-
pathogenic genetic characteristics (so-ŎŀƭƭŜŘ Ψdesigner babiesΩύ are 
forbidden.



Does the legislationsufficientlytake ethicalconcerns 
into account?

Concerns linked to genome editing in human embryos for:

ÁResearch
Ábasic research (research using genome editing)

Ápreclinical research (research into genome editing for reproductive purposes)

ÁClinical applications
Ádiseases

ÁΨŘŜǎƛƎƴŜǊ ōŀōƛŜǎΩ
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Basic research

Why would we want to use genome editing in embryos in basic research?

ÁDisease modeling

Á Investigating effect of a particular mutation (on, for example, 
embryogenesis)

ÁΧ



Basic research

Moral concerns similar to any type of embryo research (e.g. human 
embryonic stem cell derivation and research)

ÁShould human embryos be used as tools in research?

Á If so, under which conditions?



Basic research

Should human embryos be used as tools in research?

ÁVery diverse legislations reflect very diverse opinions about the moral 
status of the early human embryo

embryo = person 

absolute moral status

=> embryo research is always 
immoral

ŜƳōǊȅƻ ґ ǇŜǊǎƻƴΣ ōǳǘ Ƴǳǎǘ ōŜ ǘǊŜŀǘŜŘ 
respectfully 

relative moral status

=> Embryo research is acceptable 
under certain conditions

embryo = bundle of cells

no moral status

=> Embryo research is never immoral

Belgianlegislation



Basic research

Under which conditions can human embryos be used in research?

ÁScientific goals are important, research protocol is sound, certified lab

Á14 day limit

ÁNo alternatives with equal efficiency

ÁOversight & transparency: local ethics committee + Federal Commission 
for Medical and Scientific Research on Embryos in vitro

In the context of genome editing research, special attention for:

Áconsent of donors

Á issues regarding the creation of embryos (vsǳǎŜ ƻŦ ΨǎǇŀǊŜΩ L±C ŜƳōǊȅƻǎύ



Basic research

Consent of donors

ÁPreliminary remark: many Belgian patients decide to donate their spare 
IVF embryos to research!

Destinationof spareIVF embryosat UZ Gent 1992-2006.
Provoost et al., Hum Reprod2012;27:506-514.



Basic research

Consent of donors

ÁDecision whether or not to donate embryos for research is not only based 
on the attributed moral status, but also on the instrumental value 
attributed to the embryo, on knowledgeabout the research and on trust
in the scientific community (Samorinhaet al, 2014; Provoostet al, 2009).

ÁAs genetic manipulation is a sensitive issue for many people (cf GMO-
debates), an explicit consent should be sought of the embryo donors, not 
a generic consent. Donors should have a clear understanding of what will 
be done with the embryos and for which purpose this will be done.

ÁNB: currently donors give consent for a specific project for fresh embryo 
donation, for a category of projects for frozen embryo donation.



Basic research

Spare IVF embryos versus research embryos

Á If genome editing needs to be performed in a very early stage (e.g. zygote 
stage), spare IVF embryos (day 3 - day 5) cannot be used.

ÁBelgium: no other option => embryos can be created for research

ÁEurope (Oviedo conventionύΥ hǾƛŜŘƻ ŎƻƴǾŜƴǘƛƻƴΣ ŀǊǘΦ муΥ ά¢ƘŜ ŎǊŜŀǘƛƻƴ ƻŦ 
human embryos for research purposes is prohibitedΦέ

ÁWhy?



Basic research

Spare IVF embryos versus research embryos

What might be the morally relevant differences between spare IVF 
embryos that are donated to research and embryos created for research 
purposes?

ÁIncrease of total amount of wrongdoing
doomed embryo rule or nothing-is-lost-principle

ÁIntention 
rule of double effect

ÁComplicity of the researcher 
separation principle



Basic research

Spare IVF embryos versus research embryos

It is more consistent to: 

either avoid the creation of spare IVF embryos all together 

or allow the creation of both spare IVF embryos and research embryos

than to allow the creation of spare IVF embryos but not the creation of 
ǊŜǎŜŀǊŎƘ ŜƳōǊȅƻǎΧ which is why the Belgian initiators of the bill on 
embryo research denied a moral distinction between both.
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Preclinical research

Do we need genome editing in embryos in preclinical research?

YES!

ÁTo ensure responsible innovation in the clinic.

ÁInvestigate, for example, the chances of off-target mutations when 
trying to correct a particular disease-causing mutation. 



Preclinical research

Do we need genome editing in embryos in preclinical research?

NO!

ÁWe do not need it, we have PGDfor most conditions (+ donor 
conception, adoption and childlessness are valid alternatives).

ÁThis is a bad allocation of research funds, there are more urgent 
healthcare needs.

ÁThis research may have a negative effect on the regulation of non-
reproductive applications of genome editing.

Lanphieret al.: άWe are concerned that a public outcry about such an ethical 

breach could hinder a promising area of therapeutic development, namely 

making ƎŜƴŜǘƛŎ ŎƘŀƴƎŜǎ ǘƘŀǘ Ŏŀƴƴƻǘ ōŜ ƛƴƘŜǊƛǘŜŘΦέ



Outline

Concerns linked to genome editing in human embryos for:

ÁResearch
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Clinical applications - diseases

avoiding transmission of diseases to future generation(s)

Main ethical objections:

Áά²Ŝ Řƻ ƴƻǘ ƴŜŜŘ ǘƘƛǎ ǘŜŎƘƴƻƭƻƎȅΦέ

ÁάLǘΩǎ ƴƻǘ ǎŀŦŜΦέ

Áά¢ƘŜǊŜ ƛǎ ƴƻ ƛƴŦƻǊƳŜŘ ŎƻƴǎŜƴǘΦέ

ÁάGermlineƎŜƴŜ ƳƻŘƛŦƛŎŀǘƛƻƴ ƛǎ ǳƴŜǘƘƛŎŀƭΦέ

ÁάLǘΩǎ ŜƭƛǘŜ ƳŜŘƛŎƛƴŜΦέ



Clinical applications - diseases

ñItôs not safe.ò

ÁOff-target mutations

ÁOn-target mutations with unforeseen effects (possibly in later 
generations)

ÁMosaïcism?

ÁLong-term follow-up in experimental phase is problematic, the ideal 
clinical trial should run over several generations.

ÁFor most applications, PGD is a safer alternative.


