Dickenson and Darnovsky New Scientist article on ‘mitochondrial transfer’

‘In a country nervous about genetically modified crops, we are making the foolhardy move to genetically modified babies.’ So said MP Jacob Rees-Mogg on March 12th in opening Parliamentary debate on draft regulations to allow scientific trials for germline modification techniques, aimed at preventing some future cases of mitochondrial disease. That a Catholic and Conservative MP took that line might seem predictable to some, but in a reasonably well-informed scientific debate, MPs from other parties also supported his scepticism.

These doubts arose from safety hearings conducted in late February by the US Food and Drug Administration (FDA. The FDA panel explicitly ruled out questions about ethics and law—including the vexed issue of whether the techniques would open the door to further kinds of inheritable genetic modifications. Keeping to the science alone, the panel warned that the evidence base doesn’t yet support introducing the new mitochondrial techniques. 

A well-balanced 35-page FDA briefing document previewed some of the associated risks but noted that ‘the full spectrum of risks…has yet to be identified.’
 The 

document also addressed the question of efficacy, noting that because only one of the 

studies to date has used eggs or embryos containing abnormal mitochondria, ‘it is not 

clear whether these data provide any support for the potential effectiveness of these 

methods in humans.’

National stereotypes about the cautious British versus the rip-roaring Americans are certainly taking a battering in this crucial debate.  Although the US famously lacks a national regulatory body for reproductive technologies on the lines of the Human Fertilisation and Embryology Authority (HFEA), the FDA is being much more careful than UK authorities, who want to proceed full steam ahead with so-called ‘mitochondrial transfer’. 

‘Scientists have developed ground-breaking new procedures which could stop these diseases being passed on, bringing hope to many families seeking to prevent their future children inheriting them. It is only right that we look to introduce this life-saving treatment as soon as we can,’ said the Chief Medical Officer for England, Professor Dame Sally Davies in introducing the draft regulations. Elsewhere MPs were told: ‘This consultation is … not about whether mitochondrial donation to prevent the transmission of serious mitochondrial disease should be allowed, but concerns the detail of the regulations that would put into effect the Government’s intention to allow it.’
 

Since all the MPs who spoke on the issue thought human trials were premature, and because public surveys don’t actually show majority support for the techniques
--despite official claims to the contrary-- that line might be difficult to hold, especially with the new safety concerns emerging from the FDA hearings. The FDA committee’s discussion over two days raised a wide range of troubling prospects, including the inevitable carryover of mutant mitochondrial DNA as a result of the procedures, the disruption of interactions between mitochondrial DNA and nuclear DNA that would result, and the daunting challenges of designing meaningful trials, or indeed of safe ones, since pregnancy and childbirth pose serious health risks for the very women who would be the most likely candidates for the techniques. 

In a summary statement, FDA committee chair Dr. Evan Y. Snyder characterised the 

‘sense of the committee’ as concluding that there is ‘probably not enough data either 

in animals or in vitro to conclusively move on to human trials.’
 He described the 

concerns as ‘revolv[ing] around the preclinical data with regard to fundamental 

translation, but also with regard to the basic science.’

At the Parliamentary session, MPs were also troubled because there are no proposals in the regulations to legally require follow-up studies, although the consultation document acknowledges that the ‘treatment techniques are akin to germ line therapy to the extent that mitochondrial donation may have implications not only for the children born as a result of the procedure but for their descendants.’

There isn’t even agreement about what the technologies should be called. The terms preferred in the UK, mitochondrial ‘donation’, ‘transfer’ or ‘replacement’, have the effect of minimising the magnitude of the manipulations and risks involved. These wordings have also fooled some commentators into mistakenly asserting that only a ‘sliver of DNA’ containing healthy female mitochondria is required
, whereas in fact, the procedures depend on the unique biological role of an entire human egg. The title of the FDA briefing document, although a mouthful, is much more accurate: ‘oocyte modification in assisted reproduction for the prevention of transmission of mitochondrial disease or treatment of infertility’. 

In other words, the techniques in question actually replace not mitochondria, but the nuclear genome of an egg. In that sense Rees-Mogg was right and Undersecretary of State for Health Jane Ellison wrong when he likened these techniques to cloning, which she denied. Cloning likewise involves somatic cell nuclear transfer (SCNT) into a healthy egg. US National Institute of Health guidelines note that SCNT techniques ‘require women to donate oocytes,  a procedure that has health and ethical implications, including the health risk to the donor from the course of hormonal treatments needed to induce oocyte production.’
  

On March 7th the HFEA quietly opened a required further call for evidence on whether mitochondrial research was safe, but surprisingly allowed only a two-week period for submissions. The results of that call will presumably be considered by the Department of Health as it finalises the regulations that it will present to Parliament for approval later this year, as well as by the MPs who will then be given a conscience vote on the matter.

To recap, in the consultation document’s words, the case for moving forward that MPs will face: ‘The intended effects of the proposal are:  a. To enable safe and effective treatment for mitochondrial disease; b. To ensure that only those mothers with a significant risk of having children with severe mitochondrial disease would be eligible for treatment; c. To signal the UK’s desire to be at the forefront of cutting edge of medical techniques.’

If the evidence base for safety isn’t secure, and if  the handful of women intended as the beneficiaries could themselves be put at risk by trialling the techniques, that only leaves one motive unscathed: positioning the UK at the frontier of scientific research on mitochondrial disease. But as any aficionado of spaghetti Westerns knows, the frontier can be a lonely and dangerous place.
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