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On October 22 2013 the Committee will discuss oocyte modification in assisted reproduction 
for the prevention of transmission of mitochondrial disease or treatment of infertility. 

Interested persons may present data information or views orally or in writing on issues 
pending before the committee. Written submissions may be made to the contact person on or 
before October 15 2013. email: Gail.Dapolito@fda.hhs.gov or Rosanna.Harvey@fda.hhs.gov 
 

CMF welcomes the opportunity to contribute to the debate on mitochondrial 
manipulation through this consultation. CMF regularly makes submissions on ethical 
and professional matters to Government committees and official bodies. All 
submissions are on our website (www.cmf.org.uk/ethics/submissions/).  

CMF was founded in 1949 and is an interdenominational organisation with over 
4,000 British doctor members in all branches of medicine and a further 1,000 student 
members. A registered charity, it is linked to about 70 similar national bodies in other 
countries throughout the world. It is the UK’s largest faith-based group of health 
professionals. 

Just as we all have a duty of care to our environment, so too we have a moral 
obligation towards future human generations, hence our interest in this issue.  Our 
submissions to the Nuffield Council on Bioethics and the Human Fertilisation and 
Embryology Authority (HFEA) on mitochondrial donation can be found here.  

1. It has been claimed that the genetic impact of inheriting a third person's 
mitochondrial DNA would be as minimal as 'changing the batteries in a 
camera'.1 Furthermore, studies of pronuclear transfer in rodents and maternal 
spindle transfer in macaques suggest that the procedure can work safely for 
the offspring born.2 
 

2. The macaque study, in particular, has provided critical justification for the 
HFEA to recommend to the UK Government that the procedure should be 
safe for human trials to proceed and that regulations should be introduced to 
permit it.3  
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3. However understanding of the amount, influence and purpose of 

mitochondrial DNA is still very limited. Individual humans are characterised by 
a complex mixture of related mitochondrial genotypes rather than a single 
genotype. Our current state of understanding of how embryo manipulation 
leads to abnormalities in gene expression is very rudimentary. 
 

4. Alternative evidence presented to the HFEA suggests that the application of 
this technology may be more unpredictable, complex and limited (to certain 
combinations of haplogroups) than is now being claimed by the HFEA.4 

Weakness of the macaque research 

5. Monkeys from the same strain were used throughout, therefore the lack of 
genetic variability does not provide much guarantee against nuclear-
cytoplasmic incompatibility in other contexts: ‘…the proof-of-principle MR 
study on macaques was based on oocytes of donors and recipients from the 
same troop. The resulting high genetic relatedness between donor and 
recipient at both the mtDNA and the nuclear level predicts low levels of 
mitochondrial-nuclear mismatch, probably to a degree that makes it 
unrepresentative for prospective donors and recipients from the targeted 
general human population’.5 (emphasis added) 
 

6. The macaques have not grown to adulthood, when most adverse effects 
would be revealed: ‘…studies in humans have only tracked health through to 
the blastocyst stage and in macaques to three years of age. The results from 
mice and invertebrates suggest that many deleterious effects of MR would 
not be revealed until adulthood.’6 (emphasis added). 
 

7. Studies on other organisms have found that mitochondrial replacement does 
indeed have a big (adverse) effect on genetic expression, but this has 
received little profile: ‘…we draw attention to theory and experimental findings 
that appear to have been overlooked in the scientific and public forums of this 
debate. Studies on model organisms, ranging from mice to fruit flies, indicate 
that MR can profoundly change the expression profiles of nuclear genes and 
affect a range of important traits such as individual development, cognitive 
behavior, and key health parameters. These studies also suggest that males 
of reproductive age are particularly sensitive to MR-induced effects.’ 7 
(emphasis added).  
 

8. Only one MR technique, maternal spindle transfer, has achieved any success 
in primates. Pronuclear transfer - the focus of researchers at Newcastle 
University – did not work when researchers at Oregon Health and Science 
University tried it with macaques.8   
 

9. The HFEA Scientific review of the safety and efficacy of methods to avoid 
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mitochondrial disease states that: ‘The following (minimum) set of 
experiments is critical before MST and PNT techniques can be assessed as 
safe to use clinically:…PNT in a non-human primate model, with the 
demonstration that the offspring derived are normal.’ (our emphasis).9 

 
10. Yet Newcastle researchers no longer plan to determine whether primates 

conceived through pronuclear transfer come to term and are healthy, as 
Mitalipov’s team did with maternal spindle transfer: ‘The panel no longer 
feels that PNT in a non-human primate model, with the demonstration that 
the offspring derived are normal, is critical or mandatory.’ (our emphasis)10 
 

11. The fact that Newcastle no longer intend to pursue the primate studies has 
been overlooked in all the recent coverage and over the last years. 

 
 
The importance of nuclear-mitochondrial compatibility  
 

12. Nuclear-mitochondrial compatibility is essential for nuclear transfer. Several 
scientific journal articles have highlighted concern that disrupting the ‘fine-
tuned’ relationship between the nuclear and mitochondrial gene complexes 
will adversely affect health of the offspring.  
 

13. ‘…energy production critically hinges on extensive cross-talk between genes 
dispersed across the nucleus and the mitochondria ... If MR disrupts such 
specific, highly coordinated mito-nuclear allelic interactions, adverse health 
outcomes might occur... This prediction is supported by experimental studies 
in mice.’ Moreover, ‘MR-assisted IVF immediately places the offspring's 
mtDNA (acquired from a donor) alongside a novel set of maternal and 
paternal nuclear alleles—a different situation from the case of sexual 
reproduction.’ 
 

14. The adverse health effects on male mice include: ‘Altered respiratory 
metabolism and reduced performance, learning, and exploratory capacity in 
males were reported when mitochondrial-nuclear genomic interactions were 
experimentally mismatched. Females were not tested in those studies.’ 
 

15. As a result, these researchers conclude that: ‘…the HFEA conclusion that 
“there is no evidence for any mismatch between the nucleus and any mtDNA 
haplogroup, at least within a species” is incomplete and unsubstantiated.’11 
(emphasis added) 
 

16. Other scientists have similar concerns: ‘We do not know…whether a mixture 

                                                        
9 Scientific review of the safety and efficacy of methods to avoid mitochondrial disease through assisted 

conception. Report provided to the Human Fertilisation and Embryology Authority, April 2011. 
Paragraph 5.4. http://www.hfea.gov.uk/docs/2011-04-18_Mitochondria_review_-_final_report.PDF 
10 Annex VIII: Scientific review of the safety and efficacy of methods to avoid mitochondrial disease 

through assisted conception: update. Report provided to the Human Fertilisation and Embryology 
Authority, March 2013.  P5. http://www.hfea.gov.uk/docs/Mito-Annex_VIII-science_review_update.pdf   

 
11

 Klaus Reinhardt, Damian K. Dowling, Edward H. Morrow ‘Mitochondrial Replacement, Evolution, and 
the Clinic’ http://www.sciencemag.org/content/341/6152/1345.full 
The HFEA concludes: ‘The panel also thought that there is no evidence for any mismatch between the 
nucleus and any mtDNA haplogroup, at least within a species ie, the nucleus from one person should be 
compatible with the mitochondria of another person.’ 
http://www.hfea.gov.uk/docs/Mitochondria_replacement_consultation_-_advice_for_Government.pdf  

http://www.hfea.gov.uk/docs/2011-04-18_Mitochondria_review_-_final_report.PDF
http://www.hfea.gov.uk/docs/Mito-Annex_VIII-science_review_update.pdf
http://www.sciencemag.org/search?author1=Klaus+Reinhardt&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=Damian+K.+Dowling&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=Edward+H.+Morrow&sortspec=date&submit=Submit
http://www.sciencemag.org/content/341/6152/1345.full
http://www.hfea.gov.uk/docs/Mitochondria_replacement_consultation_-_advice_for_Government.pdf


of mtDNA from two different origins is safe.’12 ‘Earlier adverse experiences 
with germ line modification and somatic gene transfer serve as a warning for 
the enormous challenges that may await mitochondrial gene replacement.’ 13 
 

17.  Those who are involved closely in the research acknowledge that there may 
be significant incompatibilities, causing abnormalities: ‘In addition to the risk 
of aneuploidy and other effects of the technical procedures, concern has 
been raised about the implications of possible incompatibilities between the 
nuclear genotype of the parents and the donor mitochondrial genomes. The 
potential biological significance of this stems from the fact that the majority of 
proteins involved in mitochondrial metabolism are encoded by the nuclear 
genome.’14 
 

18. Others have warned: ‘The question of whether the manipulations associated 
with nuclear genome transplantation might induce epigenetic anomalies 
remains to be resolved. One study in mouse following transfer of the female 
pronucleus showed transcriptional repression and methylation of liver 
proteins associated with impaired growth.’15    

Other evidence presented to the HFEA 
 

19. Concern about the potential disruptions in nuclear-mtDNA dialogue was in 
fact presented to the HFEA review in both written and oral evidence: ‘RL gave 
the example of numerous transcription/replication factors from the nucleus 
must recognise and bind mtDNA so it can provide proteins for the ETC. She 
emphasised that nuclear-mitochondrial interactions are a result of thousands 
of years of evolution…RL presented the panel with her hypothesis that 
nuclear-mitochondrial interactions are disrupted following nuclear transfer, 
leading to ‘unhealthy’ mitochondria and compromised cell function.’ 
(emphasis added).16 17 18 
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Conclusion 

20. Somatic gene transfer has already proved more difficult than 
expected. Serious adverse events include the death of an 18 year old 
participant in a gene therapy trial for an X linked hereditary disorder of the 
liver in 1999 and the development of leukaemia in four young children after a 
gene therapy trial for X linked severe combined immunodeficiency in 2003.19 
 

21. Clearly, the first attempts to create children using these techniques will be 
experiments because testing of the safety of new reproductive technologies 
such as this can only be done by actually creating new human individuals. 
 

22. The only justification for submitting a human child to such serious risk is that 
the mother wishes to be the nuclear genetic parent of the child. However we 
do not consider that the risks to the child from these experimental techniques 
are justified by this desire and alternative options should be considered for 
prospective parents. 
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