
most certainly have had their own forms
of the PTC gene, selected for as a re-
sponse to natural toxins in the local flo-
ra. If other hominids produced offspring
with H. sapiens paftners, we would then
expect to find different forms of the PTC
gene in European, East Asian or South-
east Asian populations. But there is a
conspicuous absence of such variation.
'We 

therefore believe that the examina-
tion of founder mutations in humans
alive today shows that no successful in-
terbreeding between H. sapiens and
other human groups took place during
this great out-migration tens of thou-
sands of years ago.

Finding a Founder
A  c L o S E R  L o o K  a t t h e h a p l o t y p e a t
the root of hereditary hemochromatosis
shows how the conjunction of historical
records and genetic analysis of current
populations can provide new insights
into the causes and history of a particu-
lar condition. In the 1980s, before the
gene for this disease was identified, med-
ical geneticists found that almost every-
one with the condition had a virtually
identical stretch of DNA on one part of
chromosome 6. This finding was stun-
ning because most of these patients were
apparently unrelated to one another and
would thus have been expected to have
random differences at any place in the
sequence. Because of this unique stretch
of DNA, researchers realized that pa-

B A L A N C I N G  S E L E C T I 0 N  k e e p s  a  p o t e n t i a l l U
de le te r ious  gene c i rcu la t ing .  In  reg ions
wi th  ma lar ia ,  spread bg  mosqu i toes ,
hav ing  a  s ing le  copg o f  a  muta t ion  in  the
hemoglob in  gene is  p ro tec t ive .  Ind iv idua ls
wi th  tha t  muta t ion  have h igher  surv iva l
ra tes .  But  those who inher i t  two cop ies  o f
the  muta t ion  su f fe r  f rom s ick le  ce l l
d isease and have lower  surv iva l  ra tes .  The
compet ing  fo rces  lead to  a  s tab le  leve l  o f
the  s ick le  ce l l  muta t ion  in  the  popu la t ion .

tients with hereditary hemochromatosis

most l ikely were al l  descendants of a

common, long-lost ancestor and that the
gene responsible for the condition prob-

ably sat within the shared area.

Operating on this hypothesis, our re-

search group in the 1990s performed a

detai led analysis in 101 patients of the
genes we could find in the relevant region

of chromosome 6. We also looked at the

DNA of 64 control subjects who did not

have hemochromatosis. Most patients

shared a long region of several mil l ion

base pairs. A few, however, matched in

only a smaller fraction of this region.
When we compared the part of chromo-
some 6 that matched in all the patients,
we found that this region contained 16
genes. Thirteen of the genes coded for
proteins known as histones, which bind
to and wind up DNA into sausage-
shaped structures visible under the mi-
croscope during cell divisions. Histones,
and the genes for them, are virtually
identical throughout living things, so we
thought it was unlikely that they were in-
volved in hemochromatosis. That left
three genes of interest.

Two of the genes were the same in the
hemochromatosis  pat ients and the
healthy control subjects. But in one of
those genes, now designated HFE, we
discovered a mutation that was present
in people who had the disease but conspi-
cuously absent from those who did not
have an iron problem. This gene thus
had to be the one containing the foun-
der mutation that causes hereditary
hemochromatosis.

Our discovery of the hemochroma-
tosis founder mutation immediately led
to several questions, including, \7ho was
this founder?'Sfhen and where did this
person live?

Chasing the answer to these ques-
tions led medical geneticists to join forc-
es with anthropologists and historians,
producing answers that have only re-
cently become clear. Surveys showed
that hereditary hemochromatosis occu rs
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