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ompared to other 
primates, humans 
spend a relatively 
short  t ime nurs-

ing, yet take an unusually 
long time to become adults. 
An orangutan will suckle its 
young for seven to eight years, 
a chimp for about five years; 
a human mother typically 
suckles hers for only two. 
This allows for shorter inter-
vals between pregnancies. Yet 
long after weaning, human 
children remain nutritionally 
(and otherwise) dependent on 
parents. This unique life pat-
tern may be the result of an 
evolutionary compromise be-
tween the competing interests 
of mothers, whose “fitness” is 
measured by how many sur-
viving children they bear, and 
offspring, whose goal is maxi-
mizing access to maternal re-
sources while adapting to a 
complex social world.

(The SpacedEd website offers discussion 
boards where students can hash out con-
troversial medical practices like the pros-
tate-specific antigen [PSA] test.)  Kerfoot 
is also going global, having just completed 
a spaced-education randomized trial on 
urology clinical-practice guidelines in-
volving 1,470 surgeons in 63 countries.

There are now dozens of courses on 
the SpacedEd website, which went live 
in May. Many are for doctors and medi-
cal students, but there are also offerings 
on bartending, iPhone tips, and music 
theory (which includes video of the in-
structor playing his guitar in each ques-
tion). Nearly all are free; a few have very 
modest fees—$1.99 to $9.99. Kerfoot feels 
that the platform can work with almost 
any type of course, including K-12 educa-

tion, and plans to enlist teachers all over 
the world to develop the curriculum, with 
course authors keeping 60 to 80 percent 
of the revenue if there is a tuition fee. His 
ambition is to cultivate a “social learn-
ing community” where course authors 
and students interact online, becoming 
engaged in creative and effective courses 
and generating comment and discussion 
on the curricular topic. “Our goal is to get 
the methodology out beyond the Harvard 
firewall,” he says. He’d also love to see a 
course in Spanish, which he has studied 
three times previously. As he says, “I won’t 
have to forget it a fourth time.” 

 vcraig lambert

b. price Kerfoot e-mail address:
price.kerfoot@gmail.com
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In earlier work, professor of organismic 
and evolutionary biology David Haig ex-
plored the role of imprinted genes—genes 
that behave differently depending on 
whether they are inherited through the 
mother or the father—in mediating the 
transfer of nutrients between mother and 
fetus. His research has led him to describe 
pregnancy as a precariously balanced tug-
of-war that may go awry, for example, if 
the paternal genes controlling the growth 
of the placenta begin to trump the mater-

nal genes seeking to moderate the flow of 
resources to the fetus in order to ensure 
the mother’s future reproductive fitness 
(see “Prenatal Competition,” September-
October 2006, page 18). 

Recent evidence suggests that the same 
selective forces operate within the child’s 
genome after birth. “I predict that pater-
nal genes of the child will be promoting 
more intense suckling demands on the 
mother, and thus longer birth intervals,” 
Haig explains, while maternally derived 
genes will do the opposite. If for some 
reason the imprinted genes of one parent 
are under-expressed or over-expressed in 
the offspring, he hypothesizes, irregulari-
ties in the child’s feeding behaviors and 
growth pattern are likely to result. 

To explore his hypothesis, Haig has 
looked at various rare childhood disor-
ders that may shed light on the genetic 
conflict underlying the parent-offspring 
relationship. For example, children with 
Prader-Willi syndrome—caused by the 
deletion of a paternal variant of a gene as-
sociated with strong suckling—have lit-
tle or no suckling reflex and often have to 
be force-fed to obtain enough nutrients in 
early infancy. Temple syndrome and Sil-
ver-Russell syndrome are similarly linked 
to chromosomal abnormalities favoring 
maternal over paternal gene expression; 
children with these diseases also have low 
appetite, poor suck, and retarded growth. 
Conversely, Beckwith-Wiedemann syn-
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drome, caused by the over-expression of 
the paternal IGF2 gene (or the inactiva-
tion of the maternal copy of the CDKN1C 
gene), leads to large infants with over-
sized tongues and mouths. 

The competing effects of imprinted 
genes continue to influence a child’s ap-
petite and rate of maturation after infan-
cy, Haig believes.  Although children with 
Prader-Willi syndrome begin life as poor 
feeders, in early childhood they become 
voracious eaters prone to obesity. “The 

paternal genes are promoting intense 
suckling, but they’re also inhibiting the 
offspring’s desire for alternative foods,” he 
explains. “When you take these paternal 
genes away, as in Prader-Willi syndrome, 
you have infants with little or no appetite 
for mother’s milk. But later, after weaning, 
they develop this insatiable appetite, eat-
ing everything in sight.” Imprinted genes 
also appear to play a role in the timing 
of puberty, with maternal genes favoring 
earlier onset of many of puberty’s physical 
precursors. 

But Haig cautions that longitudinal 
studies of children with various imprint-
ing disorders are still needed in order to 
test his hypotheses. “I believe that these 
rare childhood conditions are telling us 
something about how humans’ unusual 
life-cycle evolved,” he says. “Our slow 
rate of development is likely an adapta-
tion of offspring to be able to learn about 
the world in comparative safety while be-
ing looked after by mothers. Meanwhile, 
early weaning is the maternal response, 
enabling mothers to have shorter birth in-
tervals and thus more offspring.”

 vashley pettus

david haig e-mail address: 
dhaig@oeb.harvard.edu
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see

a masterpiece reconstructed
A scholar at Harvard’s Center for Italian Renaissance  
Studies solves the mystery of a trio of fifteenth-century  
religious paintings, revealing that they were once part of  
a set of 60. View illustrations of the full altarpiece as she  
and colleagues reconstructed it.

Harvard Magazine online
Web extras add new dimensions to the articles in this issue. Read the sto-
ries, then visit harvardmag.com/extras for video, audio, photos, and more.

Quiz yourself

harvard square history
Do you remember when the 
Square had five gas stations? 
What about a Saks Fifth Avenue? 
Test your knowledge with our 
trivia quiz, and enter to win a 
copy of Harvard Square: An  
Illustrated History Since 1950.

listen

the sound of  Son
David Wax ’06 and acoustic trio La Tuza play son, traditional 
Mexican folk music drawing on Spanish, African, and native 
sources. Hear one of their selections, “El Colás.” 

explore

students’ stories from africa
Four undergraduates’ service and research projects in Af-
rica are profiled in this issue. Read six additional profiles 
and view photo slide shows online. 

learn

professor video
Faculty members are adapting the traditional lecture for-
mat with visual and multimedia elements—a new form of 
teaching. View examples of twenty-first-century pedagogy 
now in use in Harvard classrooms.

view

activist art
ACT UP New York: Activism, Art, and the AIDS Crisis, 
1987–1993, now on display at the Carpenter Center for 
the Visual Arts, recalls a pivotal time in the history of the 
response to HIV and AIDS. Watch videos from the exhibit.
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