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ful interdisciplinary networks, she contin-
ued, are characterized by a “collective ef-
fervescence” that involves mutual respect 
and learning among team members. 

When accomplished experts of differ-
ent disciplines sit around one table, added 
Boix Mansilla, the resulting interaction is 
comparable to an intercultural dialogue, 
with all the ancillary stereotypes and as-
sumptions about “the other.” The par-
ticipants often underplay the need to con-
struct an emotional cohesiveness— which 
the study found to be integral. “What our 
study suggests is that we need to pay spe-
cial attention to something that we some-
times take for granted or forget,” she said. 
Successful collaboration requires the con-
struction of a group identity, which Boix 
Mansilla encapsulates as “a sense of ‘us’; 
the degree to which a team can get excited 
about the idea and the leaders can keep 
this intellectual excitement alive.”

One group illustrating successful col-
laboration, Lamont said, was the MacAr-
thur Foundation’s Research Network on 
Adolescent Development and Juvenile Jus-

tice, which probed the origins, 
development, and preven-

tion of juvenile crimes. 
The team’s work, she 

e x p l a i n e d ,  h a s 
helped lead to 

changes in the 
c o u r t r o o m . 
The collabo-

ration produced 
an influential article 

quoted in the landmark 
2005 Supreme Court 

decision that out-
lawed the death 
penalty for ju-
venile offenders. 
Kyoko Sato said 
that what distin-
guished this group 
were the positive 
interactional and 
emotional features 

that facilitated dia-
logues among partici-

pants ranging from le-
gal officials to experts in 

psychology, public health, and education. 
“They really liked each other,” she said, 
“and they were also all bonded in a col-
lective mission to make a difference in the 
juvenile-justice system.”

Howard Gardner, Hobbs professor of 
cognition and education at the Graduate 

School of Education, who has led a study 
on interdisciplinary collaboration in the 
past, called the paper an “ambitious” and 
“creative synthesis” of various kinds of 
data. “I don’t know of any study that 
looked at longstanding networks over a 
significant period of time,” he said. “This 
is not the type of question that you can 
answer simply by doing a lengthy online 
survey; it doesn’t lend itself to large-scale 
‘big-data’ methods.” His own research on 
successful collaborations yielded similar 
people-centered findings that empha-
sized factors such as the rigorous selec-
tion of team members and good leader-
ship. “People need to like each other,” he 
said. “Nobody wants to work for years 
on something if he or she doesn’t like the 
other people.”

The major takeaway from the study, 
Lamont said, is that researchers should 
choose their collaborators carefully, as-
sessing not just intellectual contribu-
tion, but also emotional intelligence and 
personality. “The days of the titans who 
dominated their disciplines at Harvard 
and elsewhere may be obsolete one day,” 
Lamont said, “because the key to innova-
tion is now often collaboration.” 

vzara zhang

michele lamont website:
http://sociology.fas.harvard.edu/
people/michèle-lamont 
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Why Sex Succeeds

W
hy pair up  to procreate? Bi-
ologists have long wondered 
why so many organisms go 
to so much trouble to create 

offspring, when asexual reproduction fulfills 
the evolutionary goal of passing on as many 
genes as possible to the next generation.

During the last century, scientists devel-
oped two main theories. The “Red Queen” 
hypothesis says that DNA-sharing, because 
it speeds up evolution, allows organisms to 

stay one step ahead of parasites and other 
pathogens by evolving to outsmart their 
attacks. (The phrase comes from the Red 
Queen’s remark in Through the Looking Glass: 
“Now here, you see, it takes all the running 
you can do, to keep in the same place.”) 
The second theory, “Plucking Rubies,” sug-
gests that recombining genes in each gen-
eration preserves beneficial mutations; at 
the same time, harmful mutations are se-
lected out of the gene pool. 

Successful collaboration requires the construc-
tion of  a group identity, “a sense of  ‘us.’”
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Cabot associate professor of organismic 
and evolutionary biology Michael Desai 
has changed the conversation, becoming 
the first researcher to directly observe, at a 
molecular level, how sex provides an evo-
lutionary advantage. He finds that natu-
ral selection does appear to pluck rubies, 
though in a more complex way than scien-
tists originally proposed. 

In findings published in Nature, Desai 
describes his studies of Saccharomyces cere-
visiae: yeast used in beer- and wine-making 
that reproduce, conveniently, both asexu-
ally and sexually. “We can have genetically 
identical strains that are maintained in al-
most identical environments, the only dif-
ference being that one population periodi-
cally undergoes mating,” while the other is 
strictly asexual, he explains. 

They faced one major complication: 
although S. cerevisiae can reproduce sexu-
ally, they almost always choose the asexual 
route. It took “a lot of coaxing,” Desai says. 
“The yeast actually don’t like to have sex 
in the lab.” He created a system to force 
one population to mate every 90 genera-
tions, by adding genes for antibiotic resis-
tance to their DNA and prompting those 
genes to switch on only when genes for 
mating were active. Researchers subse-

quently exposed that population to antibi-
otics, which allowed them to kill any yeast 
that didn’t have sex.  

Because S. cerevisiae reproduce quickly, 
it took Desai’s team just six months to 
produce 1,000 generations of both popu-

lations. Sequencing the yeast genes every 
90 generations allowed them to track 
genetic mutations over time, and he and 
his team saw a clear advantage to mat-
ing. “We found that sexual populations 
of yeast adapt substantially faster, close 
to twice as fast as asexual populations, 
over a thousand generations of labora-
tory evolution,” Desai reports. They also 
learned a little about why: in the asexual 
yeast, beneficial mutations are less likely 
to “fix” (spread across the population) 
because the yeast compete and interfere 
with each other. “Many beneficial muta-
tions are driven extinct by this competi-
tion,” he says. In contrast, mating yeast re-
combine deleterious mutations away and 
contribute different beneficial mutations, 
so positive attributes spread.

Desai’s team was also 
surprised by a striking 
new finding: a number of 
very harmful mutations in 
asexual yeast “hitchhiked” 
to subsequent generations 
alongside beneficial muta-
tions. “These deleterious 
mutations spread through 
the population because 
they’re linked to beneficial 
mutations,” he explains. 
“The strength of this effect 
was stronger than theoreti-
cal work that we and other 
people have done would 
have predicted.” But in 
mating populations, recom-
bination prevented those 
hitchhikers from fixing, 
confirming a version of the 
plucking rubies hypothesis.

Many questions remain. 
“These experiments don’t 
yet answer the question of 
why sex is so widespread,” 
Desai says—and future 
studies will need to con-

sider its costs. “Obviously it’s quite ex-
pensive to maintain all the machinery 
and spend all the effort that’s required 
for sexual reproduction,” he says. “What 
still needs to be done is to weigh these 
advantages that we have demonstrated 

here against the potential costs.” Hop-
ing to further clarify this key biological 
question, he’s planning new studies forc-
ing sexual and asexual strains of yeast to 
compete against each other, to see which 
wins out. 

“Our genomes are big and complicated, 
and there’s a lot going on, and natural se-
lection is trying to do all of these things 
at once: it’s trying to keep the deleterious 
mutations out of our genomes and drive 
the beneficial mutations through the pop-
ulation,” Desai says. “Sex is a way of help-
ing natural selection do more things at the 
same time. In a sense, it’s a way of helping 
evolution multitask.” verin o’donnell

michael desai website:
desailab.oeb.harvard.edu

“Sex is a way of  helping natural selection do 
more things at the same time.”
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