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Foreword by George M. Church (July 2001)

You opened this book at just the right time!  Not just a time of discovery of hidden beauty about ourselves and our world, but a time when you must cast your vote on how you will perceive the message of genomes.  As a society, will we try to hush the message (as with Darwin and Galileo)? Or will we embrace it as we do the secrets of silicon (key to electronics) or microbes (key to public health)?  Will the genome message be so intuitive that we discuss it daily, like weather, psychology, and computers? Or will it be shrouded in the obscurity of complexity (like brain surgery) or for reasons of global security (like toxin manufacture)? In addition to the general perceptions, we have our individual concerns. Will our individual genomes be available for public view?  Will viewing be optional (like our phone numbers), mandatory (like our faces), or forbidden (like our "private" anatomical features)?  The answers to these questions are being determined right now, so this is the ideal time to learn about genomes.
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The text above dramatizes where scientists stand with the human genome. Now our job and joy is to decode and use these results wisely.  But how do we begin to decipher the importance of billions of combinations of four letters (A,C,G,T)?   

Right now, the barriers to progress are technical and societal. Knowledge of the genome is important both to the computational interpretation of those functional genomic data and to altering those functions.  Technically, reading two bits (one base pair) of genetic data costs about two bits ($0.25), while reading two bits of data with a digital camera is a million times less expensive. Through advances in technology the cost and speed of reading our genomes has dropped one thousand-fold in 15 years and will likely keep going, so this is a hurdle we can overcome.

Societally, our worries are more complex and include concerns about privacy and the price of progress. But how might our concerns about personal genomic codes change?  Perhaps through increasingly focusing laws on "authorized use" of information rather than restricting access to it. Over time, individuals may even put their own medical information in publicly accessible web sites so that anyone can access it in times of emergency.

But this "transparency" leads to new questions about how this information will be used. Will human genes be altered to the point of creating designer babies? While changing human inheritance may become less controversial than it now seems, society might choose to avoid changing embryos and instead modify existing genes in adult bodies.  Indeed, it is likely to be more effective to assess our full "genome function" well after birth than to extrapolate from or even complete genomic DNA information before birth. Engineering of adult cell genomes may one day become as routine as ways that we currently alter our bodies with cosmetics, drugs, vehicles, and education. In a sense, these adult changes are more readily "inherited" and spread than changes in embryos. That is, once a specific gene has been altered to the desired effect, everyone who wants the procedure can be treated in the same manner.  However, genetic changes in embryos would take many generations before a wide portion of the population benefited from the alteration.

Scientists' advancing ability to assess individual mutations will change the way we are treated for disease, especially in the current one-size-fits-all drug market. Reprogramming of selected adult cells will likely replace the less precise practice of dosing our whole body with drugs. Over time, the idea that a small number of common mutations cause most common diseases (cancer, heart failure, psychiatric disorders) is likely to be replaced by the notion that the most harmful of our one million personal base pairs are recent (with the past 2000 generations) and rare (but common as a class).

Because the Human Genome Project will evolve to touch so many aspects of our lives, it may usher in a renaissance of interest in quantitative and statistical biology. Our enduring curiosity about ourselves may soon merge education, entertainment, and medicine such that books like the one that you hold open in your hands will be as ubiquitous as weather pages, gardening tips, and street maps.

