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passed down through generations.

A broader goal of studying how animals
use space is to understand how humans can
conserve and coexist with them. This is,
for Ranc, what the work is really about. He
caught a passion for the wild as a boy growing
up in France, watching animals in the woods
through binoculars. Many of Europe’s large
animal populations had rebounded by the
1990s, after hitting rock bottom in the twen-

tieth century. “Now;, in Europe, he reports,
“wolves, bears, lynx, and bison are all increas-
ing in population size and range,” even though
in many other parts of the world, the situation
for wildlife is “dire. There’s no sugar-coating.
It’s catastrophic.”

He finds it more motivating to think
about conservation success stories, and
about how careful study of the living pat-
terns of species like the roe deer can help

the animals thrive alongside human beings.
This is not only interesting as fundamental
research, he says, but “it also helps us un-
derstand how animals react to change—and
humans make a lot of changes.”

~MARINA N. BOLOTNIKOVA

NATHAN RANC WEBSITE:
moorcroftlab.oeb.harvard.edu/people/
nathan-ranc

TWIN TALES

ZIP Code vs.
Genetic Code

HEN CONSIDERING the risk

of a given disease—cancer,

cardiovascular problems,

Alzheimer’s—what matters

more: the genes inherited from parents and

grandparents, or the environment? Is disease

influenced more by DNA, or by factors such

as air pollution levels, socioeconomic status,
or even regional weather conditions?

It’s common to think of disease and health

“as this tension of ZIP code versus genetic

code,” explains Chirag Patel, assistant pro-

fessor of biomedical informatics at Harvard
Medical School.

But a study by Patel and his research
team challenges this “either-or” thinking,
using Big Data to tease apart the Complex
interplay of environment, genes, and other
factors in disease. They analyzed an insur-
ance database of almost 45 million people
in the United States, Patel explains, zeroing
in on 700,000 pairs of non-twin siblings and
56,000 pairs of twins, in what is likely the
largest study of twin pairs to date. Studying

-

identical twins is a common way to consider
nature-versus-nurture questions because
such siblings have identical genes and often
grow upin the same environment. In typical
twin studies, researchers must recruit par-
ticipants and examine just one or two dis-
eases at a time. But this massive preexisting
database enabled Patel and his team to con-
sider 560 different diseases at the same time.

“You have this huge sample size, which we
alllove in science,” he says, “but these types of
data are not meant for this work.” Preparing
the database for study was therefore a chal-
lenge. Because the data did not specify which
siblings were twins, for example, postdoctor-
al fellow Chirag Lakhani, who led the analy-
ses, isolated the twins by searching for family
members born on the same day. The team also
had to determine which twins were identi-
cal (with identical DNA) and which frater-
nal. Male-female twin pairs cannot be iden-
tical, but same-sex twins
have an equal chance of
being identical or frater-
nal. Working with col-
leagues at the University

“"%.{ of Queensland in Austra-
N lia, the Harvard team de-

veloped a statistical tech-
nique for estimating which
of the same-sex pairs were
identical. When they com-
pared their findings with
previous small-scale stud-
ies on twins and disease,
“we found by and large
that there was a strong
correlation with the things
that we were seeing,” Pa-
tel says.

Of the 560 diseases
studied, 40 percent had
some genetic component,
while the shared envi-
ronment (elements such
as air quality and aver-
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age temperatures) played a role in at least
20 percent of the diseases. Unsurprisingly,
most diseases involved a mix of genetic and
environmental factors. But some conditions
stood out for the strength of their genetic
links, including pervasive developmental
disorders such as attention deficit hyper-
activity disorder, and psychiatric diseases
such as schizophrenia or depression. In con-
trast, lead poisoning and eye diseases such
as myopia and astigmatism were the most
heavily influenced by environment.

The researchers acknowledge some gaps

Some conditions stood
out for the strength of
their genetic links...

in their work. For example, all people in the
study were covered by employer-sponsored
health insurance, so at least one person in the
family had a job, which made it complicated
to sort out the influence of income on dis-
ease. “Trying to dig deeper into that question
is a priority for us,” Patel says. In the future
he hopes to do similar work with Medicare
or Medicaid data, “which has coverage for
people who would be facing health dispari-
ties.” Moreover, none of the subjects were
more than than 24 years old, so the study
couldm’t capture how the influence of genes
and environment might change as people en-
ter middle age and beyond. Nor could the
researchers explore how changes in an en-
vironment over time might influence health.

The work is important for confirming
that large datasets can help researchers
examine how numerous genetic and en-
vironmental factors interact at the same
time, although Lakhani stresses that it takes
painstaking effort to ensure that the data
are used accurately. But the research also
raises intriguing questions about additional
disease factors. “For diseases that have nei-
ther a large shared environment, nor genetic,
component,” Patel says, “we, the scientific
community, need to get more serious about
measuring specific environmental factors,
such as diet, that can make twins different,
or figure out how much is actually due to
random chance.” ~ERIN O’DONNELL

CHIRAG PATEL GROUP WEBSITE:
www.chiragjpgroup.org

PATEL FINDINGS WEB APP:
http://apps.chiragjpgroup.org/catch
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