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and then zeroed in on the subset of 7,671 
individuals with New York City zip codes. 
Using multivariate modeling techniques, he 
found that both similarity and status play 
a role, but “differentially so, depending on 
whether you’re male or female.” Most us-
ers in his sample did prefer partners from 
a similar social background, but Lewis also 
observed some “highly gendered status hi-
erarchies”: for example, women tend to seek 
men with more education and more income, 
while men prefer women with a college ed-
ucation, “no more and no less.” White men, 
he adds, maintain a privileged position, 
receiving the most initial messages, while 
black women receive the fewest.

The model revealed that people with 
traits that are uncommon on OKCupid—
those who have several children, for ex-
ample, or admit to being overweight—are 
especially likely to flock together. One of 
Lewis’s favorite examples: people who 
describe their body type as “jacked” or 
muscular. “We don’t know if this is just 
because people prefer similarity in body 
type,” he says, “or if this is a proxy for 
people who clearly spend a lot of time in 
the gym and want a partner who shares 
that passion. But this is another group that 
self-segregates.”

His most surprising finding involved 
differences in the way people initiate con-
tact with potential partners and respond 

to interest from others. In initial contacts, 
similarity rules, he says. “I’m very, very sta-
tistically unlikely to contact someone of a 
different racial background,” he explains. 
“But in the unlikely event that someone 
from a different racial background con-
tacts me first, I’m actually significantly 
more likely to reply than I would to some-
one from the same background.” Lewis be-
lieves that when someone steps over social 
boundaries to connect with us, we’re par-
ticularly interested—and that can cause 
even sturdy boundaries to “totally disap-
pear.”

The currently unattached scholar says 
his own experiences on dating sites have 
aided his research. For example, some crit-
ics have said it’s wrong to assume that 
people like each other based on the mere 
fact that they’ve traded messages. Lewis 
disagrees. “Anyone who’s been on a site for 
more than a day or two knows that polite 
rejections don’t really happen,” he says. 
“If you’re not interested, you just don’t 
reply.” But useful as his own online foray 
has been, he admits that initially it wasn’t 
“motivated by research concerns. It was 
motivated by a distaste for being single.”

verin o’donnell 

kevin lewis web address:
www.wjh.harvard.edu/soc/gs/Lewis_
Kevin
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An Ancient Herbal  
Remedy

T
he blue evergreen hydrangea’s 
history as a natural treatment for 
fever and malaria dates back in 
Chinese lore at least two thou-

sand years, to the Han dynasty (206 b.c.–
a.d. 220). During this era, information 
about the plant’s root (and about hun-
dreds of other Chinese herbal remedies) 
first appeared as part of a written collec-
tion of oral traditions said to have origi-
nated with the mythological emperor-god 
Shen Nong in 2800 b.c. Western medicine 
first noted the healing potential of the 

plant’s root extract, chang shan, in the late 
1940s, when the active ingredient was 
identified in medical journals and put to 
use suppressing parasitic growth in ani-
mal feed.

But despite millennia of use, exactly 
how Dichroa febrifuga heals remained a mys-
tery. 

Malcolm Whitman, a professor of devel-
opmental biology at the Harvard School of 
Dental Medicine, and Tracy Keller, an in-
structor and researcher in Whitman’s lab, 
began studying the root extract’s chemi-
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cal base in 2002, seeking to learn how it 
affects the body on a cellular level. A col-
laborative study they published in 2009 
reported that halofuginone—a synthetic 
version of the root extract’s active agent—
was halting the production of a particular 
strain of rogue T-cell. T-cells typically at-
tack outside viruses as part of the body’s 
immune-system response, but harmful 
variants turn against healthy cells, leading 
to inflammation and damage. In multiple 
sclerosis, for example, such rogue cells at-
tack connections in the nervous system, 
disrupting transmission and affecting 
everything from coordination to speech. 
Halofuginone also appeared to work se-
lectively, stopping the production of these 
“bad” T-cells without harming any of the 
good ones, leaving the immune response 
intact. 

But Keller and Whitman wanted to 
understand the molecular mechanism at 
work in halofuginone’s autoimmune sup-
pression. What they found, as laid out in 
the March issue of the journal Nature Chem-
ical Biology, is that halofuginone halts the 
production of a specific amino acid, pro-

line—the absence of 
which in turn inhibits 
the production of the 
rogue T-cells. 

For Whitman, the 
paper’s first author, 
and Keller, the senior 
author, questions re-
main: What is special 
about proline? Are 
other amino acids in-
volved in similar in-
hibitive functions? Are 
there differences in the 
amino acids’ ability to 
activate changes in the 
immune system?

But there are also im-
mediate applications of 
their work. “Now we have a very specific 
chemical mechanism that can predict how 
to make new compounds,” says Whitman. 
Keller notes that the near-term focus is on 

developing their work for topical pharma-
ceutical products, offering its potential to 
treat severe burns as an example. In such 
wounds, she says, the halifuginone can af-

An extract of the blue 
evergreen hydrangea 
suppresses autoimmune 
reactions.
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A (Protein) Social Network

Just about everything the body 
does depends on the interactions of 
proteins—the molecules encoded by 
genes that serve as the primary work-

ers in cells.  “Without thousands of coor-
dinating proteins, cells wouldn’t function 
properly; even subtle problems in these 
interactions can lead to disease.”

Spyros Artavanis-Tsakonas, professor 
of cell biology at Harvard Medical School 
(HMS), believes that to better grasp what 

can go wrong 
with proteins, 
scientists need to 
understand how 
these molecules 
function together 
(not just in isola-
tion) in healthy 
cells. In the Oc-
tober 28 issue 
of Cell, his team 
published a large-
scale map that 
tracks the inter-
actions of thou-
sands of proteins 
in fruit flies (Dro-
sophila melanogas-
ter). Since then, 
the researchers 
have continued 
to expand the 
map and delve 
into these con-
nections in more 
detail.

The map was 
created through 
a painstaking 
process that Ar-
tavanis-Tsakonas 
compares to fish-

ing. The scientists first randomly generat-
ed thousands of distinct proteins to serve 
as “bait,” and introduced these proteins 
into Drosophila cells. When they removed 
the baits, they could see which pro-
teins had adhered to them, thanks to the  

application of a highly precise technique, 
mass spectrometry, carried out by HMS 
professor of cell biology Steven Gygi. The 
result: a vast “social network” of pro-
teins.

Although tiny fruit flies may seem to have 
little relevance to human disease, Artavanis-
Tsakonas points out that “a lot of the basic 
biology is the same both in flies and hu-
mans,” and flies are far easier to manipulate 
and study. With the new map in hand, his 
lab and other researchers can study how dif-
ferent conditions, diseases, or other pertur-
bations change the protein 
landscape. They can better 
investigate the thousands 
of proteins with as yet un-
known functions by track-
ing their associations with 
known proteins. And the 
map may also help identify new drugs; if a 
protein implicated in a disease is difficult 
to modify with a drug, the map will allow 
researchers to identify alternative targets 
for a similar drug in a protein’s network. 
Although scientists have been working on 
similar maps, this is the largest of its kind 
for a complex organism. “We had enormous 
feedback” from other researchers about the 
map, Artavanis-Tsakonas says, and the data 
have been added to a public database for 
others to use.               vcourtney humphries

spyros artavanis-tsakonas e-mail address:
artavanis@hms.harvard.edu 
spyros artavanis-tsakonas website:
http://artavanis-tsakonas.med.harvard.
edu

A large-scale map of 
protein interactions 
in fruit flies provides 
new ways to study 
disease.

fect T-cells that regulate tissue homeosta-
sis in a way that allows for wound healing 
while preventing scarring.

Their work has also had an immediate 
impact on the study of hydrangea root’s 
traditional target, malaria. “There is a lot 
of excitement about antimalarial prop-
erties of halofuginone,” says Whitman, 
noting that collaborators from Massa-
chusetts General Hospital and the Har-
vard School of Public Health are pursuing 

studies of this application. “It is not only 
effective, but it is working on a complete-
ly different target from all of the other 
antimalarial drugs”—a particularly im-
portant development given the spread of 
malarial strains resistant to current drug 
treatments.

The long-term application of their work 
could extend to autoimmune diseases like 
inflammatory bowel disease and rheuma-
toid arthritis, and Whitman notes that re-

searchers are already testing halofuginone 
in humans as a treatment for muscular 
dystrophy. “We’ll see how that works,” he 
says. “But we think there are definitely a 
lot of new directions to go in, all building 
on what nature provided.” vdan morrell 

malcolm whitman e-mail:
mwhitman@hms.harvard.edu
malcolm whitman website:
http://whitman.med.harvard.edu

Visit harvardmag.
com/extras to view 
a video on protein 
communication in a 
fruit-fly cell.
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