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Thank you Dr. Kahn, and I’d like to thank the Committee for this opportunity to provide public
comment.
I am commenting in my capacity as a scientist and on behalf of the Charlotte Lozier Institute.
I’ll provide more extensive written comments but due to the limited time for oral comment, I’ll
touch on just a few points.
First I would like to address the Committee’s question regarding the ethical and social issues
raised by these proposed techniques.
- What ethical and social issues are raised by proposed mitochondrial replacement
therapy (MRT) techniques?
- Should MRT be considered germline modification?
- Is MRT different, from an ethical or social perspective, from modification of nuclear
DNA?
I do believe the Committee should consider these proposed techniques as germline modification,
and indeed related to modification of nuclear DNA. It is mistaken to assume that the
mitochondrial DNA modifications will not be passed on to future generations when those genetic
modifications, as replacements, are made at conception or in the early embryo, as currently
envisioned.
The early researchers who did transfer mitochondria-containing ooplasm noted that this was
“germline genetic modification”.1 Current popular terminology refers to these individuals as “3parent babies”. The U.S. FDA itself in 2002 called this “de facto germ line gene transfer”.2 If
this were not the case, the Committee would not be concerned about follow-up with not only the
genetically-reconstructed individuals but also their progeny.
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In fact the phrase used -- “mitochondrial replacement therapy” – is a misnomer, as it is neither
mitochondrial replacement, nor therapy. In point of fact what is being transferred is the nucleus.
The two main techniques considered are Maternal Spindle Transfer3,4,5 and Pro-Nuclear
Transfer.6 An additional technique, similar in methods and outcome that may be considered, is
Embryo Cell Nuclear Transfer (Blastomere Nuclear Transfer).7
The proposed techniques foster human cloning.
All of the proposed techniques foster the same manipulative techniques and skills used in
somatic cell nuclear transfer, a.k.a. “Cell Nuclear Transfer”, i.e., human cloning, by
micromanipulation of nuclei and of oocytes.
How should current availability of alternative approaches – adoption and egg donation –
factor into the assessment of allowing MRT trials to proceed?
It is also misleading to label these techniques as “therapy”.
No existing individual is treated using the proposed techniques. These are all non-therapeutic
interventions. Rather, these techniques all create new human embryos with altered genetic
composition, genetically engineered individuals who, it is hoped, will not inherit mitochondrial
disease. Put another way, these techniques all evince a distinct lack of concern, even a disdain,
for those individuals who currently suffer from mitochondrial disease, instead focusing solely on
the design of new, genetically-correct individuals to take their place.
An increasing number of alternative possibilities exist, separate from the question regarding
creation of new individuals. These include transfer of mitochondria from donor adult stem cells
to other tissues,8 as well as removal of mutant mitochondria via TALENs,9 or other genetic
modifications in existing, even born, human beings. These techniques have distinct potential
clinical applicability for individuals with mitochondrial disease. Genome editing techniques
using the CRISPR-Cas9 system also show great promise at correcting genetic mutations,10 and
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studies using targeted RNA import have shown efficacy correcting human mitochondrial
mutations.11
Rapamycin drug treatment has shown remarkable success in effectively alleviating the symptoms
of mitochondrial disease in a mouse model of Leigh syndrome.12
Thank you for your consideration of these comments.
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