
Developing a Pathway

• Scientific imperative and limits of control

• Demand of unmet clinical need 

– real or imagined

• Poorly understood science and greed of 
some practitioners 

– money or fame





Replacing the mitochondrial genome to 
overcome genetic disease & infertility 





Outcome of 37 attempts of OI at St Barnabas 
(1996-2001) 

(1) XO TOP: (2) XX

(1) OI; (2) OD

Chen et al RBMOnline 33, 737 (2016)

+ 1 preclinical loss (XO)

17 babies born

13 patients pregnant



In vivo blocking strain In vitro blocking strain In vitro non-blocking
strain



Blocking strain injected 2h post injection 4h post injection

Outcome for
Blocking and 

Non-Blocking mouse strains

In vivo blocking
strain

In vitro blocking
strain

In vitro non-blocking
strain



What factors might be added in OT
Cohen et al  MHR 1988

1. Mitochondria from the donor supplement pool of mitochondria

2. Internal pool of inherited (maternal) mRNAs may be boosted

3. Other organelles (ribosomes, proteins, spindle organizing units)

4. Specific consequences by altering a single mechanism

e.g. change in the polarization of mitochondria

“The transfer of small amounts of donor ooplasm (5–15%) probably includes 
mRNAs, proteins, mitochondria, as well as other factors and organelles”. 











THE LICENSING AND REGULATION OF 
HUMAN EMBRYO USE IN THE UK

Breach of the Law is a 
criminal offence

Punishable by 
2 years imprisonment 
a £20,000 fine or both

Forbids
any creation, storage or 
use of human embryos 
outside the body except 

under licence

• for therapy (IVF/DI)
• for cryostorage of gametes 
and embryos
• for research using embryos in 
vitro up to 14 days

What will users stick to?





Consistency of approach
1. Why do we want/need to do GGE? What is the goal?

2. How does the commission provide advice when there is 
already so much variation between states/countries 
about acceptable ART technology – Embryo research 
MRT?

3. If we are really concerned about GGE, why is ART 
unregulated in so many countries (e.g. USA) when ART 
manipulations may cause epigenetic effects 
transmissible to the next generation?

What is doable now? What is practical? What is honest?
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