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THE UNVEILING OF THE HUMAN GENOME ALMOST 7 YEARS AGO 
cast the first faint light on our complete genetic makeup. Since then, each

new genome sequenced and each new individual studied has illuminated

our genomic landscape in ever more detail. In 2007, researchers came to

appreciate the extent to which our genomes differ from person to person

and the implications of this variation for deciphering the genetics of com-

plex diseases and personal traits.  

Less than a year ago, the big news was triangulating variation

between us and our primate cousins to get a better handle on genetic

changes along the evolutionary tree that led to humans. Now, we have

moved from asking what in our DNA makes us human to striving to

know what in my DNA makes me me. 

Techniques that scan for hun-

dreds of thousands of genetic dif-

ferences at once are linking par-

ticular variations to particular

traits and diseases in ways not

possible before. Efforts to catalog

and assess the effects of inser-

tions and deletions in our DNA

are showing that these changes are more common than expected and

play important roles in how our genomes work—or don’t work. By

looking at variations in genes for hair and skin color and in the

“speech” gene, we have also gained a better sense of how we are sim-

ilar to and different from Neandertals.

Already, the genomes of several individuals have been sequenced,

and rapid improvements in sequencing technologies are making the

sequencing of “me” a real possibility. The potential to discover what

contributes to red hair, freckles, pudginess, or a love of chocolate—

let alone quantifying one’s genetic risk for cancer, asthma, or dia-

betes—is both exhilarating and terrifying. It comes not only with

great promise for improving health through personalized medicine

and understanding our individuality but also with risks for discrimi-

nation and loss of privacy (see sidebar, p. 1843).

Turning on the flood lamps 
Even with most of the 3 billion DNA bases lined up in the right

order, there was still much that researchers couldn’t see in the newly

sequenced human genome in 2001. Early comparative studies

threw conserved regulatory regions, RNA genes, and other features

into relief, bringing meaning to much of our genome, including the

98% that lies outside protein-coding regions. These and other stud-

ies, including a pilot study called ENCODE, completed this year,

drove home how complex the genome is. 

There are an estimated 15 million places along our genomes where

one base can differ from one person or population to the next. By mid-

2007, more than 3 million such locations, known as single-nucleotide

polymorphisms (SNPs), had been charted. Called the HapMap, this cat-

alog has made the use of SNPs to track down genes involved in complex

diseases—so-called genome-wide association studies—a reality. More

than a dozen such studies were published this year.

Traditionally, geneticists have hunted down genes by tracking the

inheritance of a genetic disease through large families or by searching for

suspected problematic genes among patients. Genome-wide association

studies go much further. They compare the distribution of SNPs—using

arrays that can examine some 500,000 SNPs at a time—in hundreds or

even thousands of people with and without a particular disease. By tally-

ing which SNPs co-occur with symptoms, researchers can determine

how much increased risk is associated with each SNP. 

In the past, such links have been hard-won, and most have vanished

on further study. This year, however, researchers linked variants of more

than 50 genes to increased risk for a dozen diseases. Almost all the vari-

ants exert relatively small effects, in concert with many other genetic

factors and environmental conditions, and in many cases the variant’s

real role has not yet been pinned down. But the sheer numbers of people

studied have made even skeptics hopeful that some of these genetic risk

factors will prove real and will help reveal underlying causes. 

The Wellcome Trust, the U.K.’s largest biomedical charity, began to

put its weight behind genome-wide association studies in 2005 and

recruited 200 researchers to analyze the DNA of 17,000 people from
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Equipped with faster, cheaper technologies for sequencing

DNA and assessing variation in genomes on scales ranging

from one to millions of bases, researchers are finding out

how truly different we are from one another

Human Genetic
Variation

Reference

Inversion

Deletion

Insertion

Copy number variation

What makes us unique. Changes in
the number and order of genes (A–D)
add variety to the human genome. 
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