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Genes, & the Risks of Seeking Risklessness
The Times of London recently reported that a woman in the UK screened a 'batch' of her embryos to choose one free of the BRCA-1 gene, carried by her husband, that would have put her offspring at high risk of breast cancer.  
On display in this case are the power, the promise, and the peril of the incipient genomic age.  
At first blush, there is much to be said in favor of the tactic the UK couple employed.  Perfectly capable of conceiving a child in the customary manner, they chose instead the costs and discomforts of in vitro fertilization (IVF) so they could cull out the culprit gene.  They seem to have considered their options carefully and thoughtfully.  They were well informed.    And their inducement was potent; virtually every one of the husband’s female relatives had succumbed to breast cancer.
Because the breast cancer risk in this family was strongly associated with a single, well-identified allele (one of the versions of a particular gene), there was the opportunity to reduce the risk of breast cancer by 50% or more simply by choosing an embryo with a different version of that particular gene.  And this genetic screening not only promised to remove the threat of unusually high breast cancer risk for the couple’s daughters (leaving them with an average risk of breast cancer), but to purge the implicated gene from their descendents altogether.
But this is also a foot placed on a slippery slope.  How high must a genetic risk be to justify this approach?  If 50% is ample, how about 40%, or 20%, or 10%?  And why stop at one vulnerability- why not screen embryos for every condition of note in your family history?
Whatever the cut point used for ‘sufficient’ genetic risk, plenty of households would qualify.  Should in vitro fertilization be an option for all of us?  Should insurance companies be obligated to pay for it, or do only the affluent get to select desirable genes for their progeny?

As for desirable genes, we will doubtless inventory many that relate to traits other than vulnerability to disease.  Our genetic profile contributes to our appearance and stature, our intellect and aptitudes.  If and when our knowledge of the genome allows us to turn these dials, should we?
Even if an effort to cull truly bad actors from our genes does not set us on a path toward eugenics, it raises other concerns.  
There is a considerable literature devoted to the genetics of disease and aging.  The prevailing view among experts is that genes that confer a disadvantage in one way, such as those associated with the aging process, generally confer an advantage in another.  Only genes that in one way or another contribute to the fitness and reproductive success of their host tend to survive.

A particularly well known example of an apparent genetic disadvantage with an underlying advantage is sickle cell.  The gene responsible for this condition makes red blood cells relatively resistant to the malaria parasite.   In an environment where malaria is a constant threat, the presence of this gene confers a net benefit.  In an environment free of malaria, the risk of sickle cell anemia, a terrible disease, looks like a simple case of defective genetics.

This example highlights how genes and environments interact.  We might eliminate the gene for sickle cell one day.  But if global warming causes malaria to spread, as seems likely, the net effect could be more human suffering, not less, absent a reliable and universal plan for malaria prevention.
And the implications of selecting out a particular gene go beyond the gene itself.  Genes tend to travel with their neighbors on a chromosome.  Choosing an embryo free of any given allele may mean choosing a particular set of neighboring genes, too- with unknown implications.
There is the final concern that undue preoccupation with the power of genetics may distract us from the power of lifestyle more readily at our disposal.  While genes can significantly alter the risk of breast cancer, the fact that breast cancer rates have traditionally been high in the West, and low in Japan, is largely about differences in diet, behaviors, and weight.  A recent study in the Proceedings of the National Academy of Sciences shows that healthful diet and lifestyle can favorably alter genes associated with prostate cancer risk.  Whereas genetic manipulation may invite unknown risks, the side effects of a health-promoting lifestyle tend to be additional benefits.  Nurturing our genetic nature may offer advantages over attempts to manipulate it.
I am not, by any means, taking a position against the choice made by the couple in the UK.  But there are risks involved in the pursuit of eliminating risks.  Some are immediate, such as the invasive IVF procedure, or the risk of a faulty test result.  Some are delayed, such as the elimination of a known risk that invites along another as bad or worse, but unrecognized for years.  And some are societal, such as the slippery slope of unnatural selection.  

Both ethical and medical guidelines are needed to ensure that we wield the power of genetic selection wisely.  There is danger even in the flight from danger; we may trip and fall over something unseen.  So before setting off at a sprint, we better have a good look around.
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