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Who	  is	  this	  woman?	  



http://time.com/4301356/kathy-
niakan-2016-time-100/  

“	  Niakan’s	  work	  will	  answer	  
previously	  unanswerable	  
questions	  about	  the	  earliest	  

stages	  of	  human	  
reproduction—what	  makes	  a	  
healthy	  embryo,	  what	  factors	  
contribute	  to	  infertility.	  Her	  
experiments	  are	  settin	  the	  
stage	  for	  a	  future	  in	  which	  
our	  DNA	  represents	  not	  just	  
our	  destiny	  but	  opportunity	  
as	  well,	  a	  chance	  to	  better	  the	  
human	  condition—as	  long	  as	  

we	  tread	  carefully. 



In	  the	  UK:	  a	  conditional	  approval	  for	  
CRISPR	  research	  on	  human	  embryos	  



Reactions	  to	  Kathy	  Niakan’s	  license	  to	  
use	  CRISPR	  on	  human	  embryos	  



A	  step	  back	  to	  when	  the	  bioethics	  
debate	  started:	  



US	  reactions	  to	  Chinese	  experiment	  

http://www.nature.com/news/don-t-
edit-the-human-germ-line-1.17111  



In	  the	  US:	  federal	  ban	  on	  CRISPR	  research	  
on	  human	  embryos	  	  

http://www.nih.gov/about/director/
04292015_statement_gene_editing_technologies.htm  

NIH will not fund any use of gene-editing 
technologies in human embryos. The concept of 
altering the human germ-line in embryos for 
clinical purposes has been debated over many 
years from many different perspectives, and has 
been viewed almost universally as a line that 
should not be crossed.  



Meanwhile,	  on	  this	  side	  of	  the	  Pond…	  



Dissenting	  voices:	  UK	  (1)	  

“I disagree with such a moratorium, which is 
in any case unlikely to be effective. I am 

fully supportive of research being carried 
out on early human embryos in vitro, 

especially on embryos that are not required 
for reproduction and would otherwise be 

discarded. If the techniques work, there are 
many interesting questions that could be 
asked about the role of specific genes in 

early human embryo development” 
 

http://www.bionews.org.uk/page_519962.asp 
 

https://www.crick.ac.uk/research/
a-z-researchers/researchers-k-o/

robin-lovell-badge/  



Director of the Oxford Uehiro 
Centre for Practical Ethics 
Professor Julian Savulescu 

http://blog.practicalethics.ox.ac.uk/2015/04/press-release-the-moral-imperative-
to-research-editing-embryos-the-need-to-modify-nature-and-science/  

“Far from being wrong, the research by Huang 
and colleagues is ethically imperative.  

[It] has the potential to provide permanent 
cures for genetic diseases, it also holds the 
potential to correct the genetic contribution 

to common diseases like diabetes”. 

Dissenting	  voices:	  UK	  (2)	  



http://www.hinxtongroup.org/hinxton2015_statement.pdf 

Dissenting	  voices:	  UK	  (3)	  



The	  Hinxton	  Group	  

http://www.hinxtongroup.org/au_members.html   



1.  CRISPR research on human embryos falls within existing UK 
regulatory framework  

2.  In the UK research on human germ-line is allowed in vitro within the 
remit of the law (Human Embryology Act 1990) up to 14 days.  

3.  Embryo transfer to uterus NOT permitted. 
4.  Individual research groups working on human embryos need to 

apply to the Human Embryology and Fertilisation Authority (HFEA) 
to be granted a specific license  

5.  Kathy Niakan’s application was granted (conditional) approval by 
the HFEA in February 2016, now awaiting research ethics approval 
by Francis Crick Institute (operational, November 2016!) 

 

Contextualisation	  of	  CRISPR	  research	  
within	  UK	  regulation	  of	  embryo	  research	  



http://guide.hfea.gov.uk/guide/ShowPDF.aspx?ID=5966  



http://guide.hfea.gov.uk/guide/ShowPDF.aspx?ID=5966  

Aim	  1:	  Determine	  the	  relationship	  between	  the	  cellular	  and	  molecular	  
properties	  of	  preimplantation	  human	  embryos	  and	  hESC	  lines	  and	  seek	  to	  
functionally	  test	  the	  requirement	  of	  human-‐speci7ic	  genes	  during	  embryonic	  
development,	  using	  CRISPR/Cas9	  gene-‐editing	  techniques	  CRISPR-‐Cas9	  

[…]which	  means	  that	  ultimately,	  we	  need	  to	  test	  the	  function	  of	  genes	  directly	  
in	  the	  human	  embryo	  to	  determine	  if	  they	  are	  necessary	  for	  development.	  	  
Aim	  2:	  Develop	  an	  efVicient	  method	  to	  derive	  and	  maintain	  hESCs	  under	  

deVined	  and	  animal	  product-‐free	  culture	  conditions	  	  
Aim	  3:	  Develop	  an	  efVicient	  method	  to	  derive	  human	  extraembryonic	  cell	  
lines	  as	  a	  resource	  for	  modelling	  early	  development	  and	  therapeutic	  

applications	  (collaboration	  with	  University	  of	  Cambridge	  Stem	  Cell	  Institute)	  



http://guide.hfea.gov.uk/guide/ShowPDF.aspx?ID=5966  



http://guide.hfea.gov.uk/guide/ShowPDF.aspx?ID=5966  



Brief	  history	  on	  regulation	  of	  embryo	  
research	  in	  the	  UK	  

1.  The birth of the first test tube baby 
Louise Brown in the UK in 1978 was the 
premise for the creation of the 
Committee for Human Fertilisation and 
Embryology (also called “IVF Inquiry”) 
Philosopher (now, Baroness!) Mary 
Warnock was nominated Chair of IVF 
Inquiry Committee (1982-1984)  

2.  The committee was responsible for the 
creation of the 14-days limit cut off for 
research on human embryos which is 
still valid today and that led to the 
establishment of the Human 
Fertilisation and Embryology Authority 

 



How	  the	  14-‐days	  limit	  came	  about	  (1)	  

Developmental biologist Anne 
McLaren was called in and advised 
on 14-days limit for embryo research: 
1.  The primitive streak marks the 

beginning of gastrulation: this can be 
seen as the beginning of individual 
development, since it marks the last 
point in embryonic development in 
which the embryo can cleave to form 
twins 

2.  There is no possibility for the embryo 
of experiencing pain before the 
emergence of the nervous system 

Anne McLaren advised 
the term “pre-embryo” 
should be used before 
the primitive streak 
form: ethical and 
political significance 



The	  	  Human	  Fertilisation	  &	  Embryology	  Act	  

•  Warnock’s 14 days 
recommendation was 
passed into law in 1990 with 
the Human Fertilisation and 
Embryology Act 

•  The HFEA was created to 
regulate research on human 
embryos/human embryonic 
stem cells and assisted 
reproduction in the UK 

•  In 2008 the Act was 
amended to include 
provisions for human 
admixed embryos (after the 
cybrids case) 

http://www.legislation.gov.uk/ukpga/
1990/37/pdfs/ukpga_19900037_en.pdf  



14-‐day	  limit	  enshrined	  in	  regulations	  worldwide	  

http://www.nature.com/news/embryology-policy-revisit-the-14-day-rule-1.19838  



Recent	  developments	  in	  embryo	  research	  



Time	  to	  re-‐consider	  the	  14-‐day	  limit?	  

https://www.theguardian.com/commentisfree/2016/may/06/extend-14-day-limit-embryo-research  



http://www.progress.org.uk/conference2016  



NEW:	  NufVield	  Council	  Report	  on	  Genome	  
Editing	  (1)	  

http://nuffieldbioethics.org/project/genome-editing/  



Concerns about CRISPR Research: 
 
1.  Speed of technology and dissolution basic/applied 

(translational) research distinction (‘technological 
momentum’) 

2.  Accessibility and amenability of use by non-scientists and 
DIY biologists (with un-intended consequences 

3.  Ecological concerns of gene drive-applications 
 

http://nuffieldbioethics.org/project/genome-editing/  

NEW:	  NufVield	  Council	  Report	  on	  Genome	  
Editing	  (2)	  



Recommendations: 
There are no ‘CRISPR genome editing studies’ but there are different 
technology convergences which should not be addressed as ‘ELSI-
only’ questions (how should we use these technologies in a way that is 
ethical?) but as problems or challenges e.g.: 
 
•  Reproduction: which solutions? having a child, or having a 

genetically related child?  
•  Organ transplant: which solutions? devising policies to increase 

human-to-human organ transplant, or xenotransplantation? 
 

It matters how the problem is framed for the kind of solution that 
are offered, and considered! 

 http://nuffieldbioethics.org/project/genome-editing/  

NEW:	  NufVield	  Council	  Report	  on	  Genome	  
Editing	  (3)	  



NufVield	  Council	  Report:	  Next	  Steps	  
PRIORITIES THAT NEED TO BE ADDRESSED NOW: 
1.  Human Reproduction. Why? Genetic alterations of embryos in vivo has 

generated most controversy. 
2.  Livestock. Why? Existing regulations may not be appropriate for CRISPR-

engineered food for human consumption. New approaches to policy and 
regulations may be needed. 

To be addressed in near future: 
3. Gene-drive applications in wild-species to prevent disease transmission 
4. Xenotransplantation for human-organ transplant  
To keep ‘under review’: new cell-based therapies; DIY experiments 



CRISPR	  applications	  to	  agriculture:	  does	  it	  
count	  as	  GMO?	  

CRISPR differs from previous 
methods of agricultural 
genetic engineering: it no 
longer requires the insertion 
of foreign DNA using a virus, 
bacterial plasmid, or other 
vector system i.e. does not 
longer as transgenic 
organisms in sensu strictu. 
The US Department of 
Agriculture said that it does 
not consider the CRISPR 
corn as regulated by USDA 
Biotechnology Regulatory 
Services  (April 2016) 

In Sweden, authorities recently said 
that CRISPR-edited plants (as long as 
they don't contain foreign DNA) 
shouldn't be defined as GMOs under 
EU legislation  

http://linkis.com/businessinsider.com/vUd2s  



http://www.publicpolicy.cam.ac.uk/research-impact/stem-cells-report  

Some	  reVlections	  developed	  by	  Cambridge	  
(UK)	  Public	  Policy	  Initiative	  



1.  It might be time to rethink the relevance of the somatic/germ-line 
distinction to distinguish ethically permissible from ethically 
impermissible applications of gene therapy/genome editing  

 
2.  The current focus of the CRISPR debate on human embryos risks 

crowding out other areas of ethical concerns e.g. applications of 
CRISPR to non-human animals and environment 

 
3.  Ethical analysis of a particular applications should not be framed 

only in terms of risks and benefits of a technology but also in the 
form of alternatives (including, non-scientific ones, cfr 
xenotransplantation for engineering humanised organs for human 
transplant) 

Some	  reVlections	  developed	  by	  Cambridge	  
(UK)	  Public	  Policy	  Initiative	  



Time	  to	  reconsider	  the	  signiVicance	  of	  
somatic-‐germ	  line	  distinction?	  

1.  The distinction has played a very important ethical and political role 
from 1982 up to now in US and UK to demarcate permissible from 
impermissible applications of gene therapy  

2.  This distinction is enshrined in regulatory documents (e.g. in the 
UK: British Medical Association; Committee Ethics Gene Therapy; 
UK Medicines and Healthcare products Regulatory Agency) 

https://bioethics.georgetown.edu/documents/pcemr/splicinglife.pdf  



In February 2015 the UK is the first country to approve a type of germ-
line intervention i.e. mitochondrial DNA transfer technologies to be used 
with IVF to avoid the transmission of mitochondrial related disorders 

mtDNA	  transfer	  technologies:	  boundary	  shift?	  



Somatic/germ-‐line	  distinction	  in	  the	  US	  

Reiterated in recent report (Feb 2016) 
published by National Academies of Sciences, 
Engineering and Medicine advising FDA to 
approve mtDNA transfer technologies only for 
male embryos (NB: difference with UK!) 
 
Rationale: 
1.  To observe the effects of the procedure 

without risks of being passed to future 
generations  

2.  To avoid germ-line modifications which 
can be seen as a slippery slope to eugenics.  

http://www.nap.edu/catalog/21871/mitochondrial-replacement-
techniques-ethical-social-and-policy-considerations   



1.  We need to reconnect to the original vision of bioethics as a ‘science 
of acceptable survival’, not only of the individual, but of our planet 

2.  Shifting bioethics’ perspective from anthropocentrism to biocentrism 
prompts a reflection on other ways in which we can affect (possibly 
irreversibly) future generations: not only human embryos! 

A	  couple	  of	  concluding	  thoughts	  

V.R. Potter, “Bioethics: Bridge 
to the future” 1971, p.2  

“Bioethics	   is	   […]	   a	   new	   discipline	   that	   combines	  
biological	   knowledge	   with	   a	   knowledge	   of	   human	  
value	   systems	   […]	   I	   chose	   bio-‐	   to	   represent	  
biological	  knowledge,	  the	  science	  of	  living	  systems:	  
and	   I	   chose	   –ethics	   to	   represent	   knowledge	   of	  
human	  value	  systems.	  […]	  The	  ul'mate	  goal	  of	  the	  
discipline	   being	   “[…]	   not	   only	   to	   enrich	   individual	  
lives	   but	   to	   prolong	   the	   survival	   of	   the	   human	  
species	  in	  an	  acceptable	  form	  of	  society”	  
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