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ADALGISA CACCONE' AND JEFFREY R. POWELL
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Abstract. —We have determined the degree of single-copy DNA divergence among the exlant
members of the Haminoidea smploying the technique of DNA-DNA hybridization. The species
studied include humans, two Species of chimpanzees, gorillas, Two subspecies of orangutans. and
two species of gibbons, as an oulgroup we have used a member of the Dld Worid monkeys
{Cercopithecidae), 1the baboon. Our methods are different from those previously used and allow
usg 10 control for 1wo faciors other than base-pair mismaich that can affect the thermal stebility of
DNA duplexes: the base composition and duplex lenpth. 1o addition, we have studicd more than
one individual for most species and thus are abie 10 assess che effect of intraspecific vanation on
phylogenetic conclusians,

The resulis indicate that the closest ¢xtant relatives of humans are the chimpanzees. Gorillas
are the next closest, followed by orangutans and gibbons. This result is strongly supporied statis-
tically, as there 5 virtwally no overlap in measurements between different taxz. Our conclusions
are in agreement with a growing amount of melecular evidence supporting thus pattern of refat-
edpess. The data behave as 2 ceasonably good molecular clock, and we do not see an indicalion
ol slowdown 1in molecular evolution in the clade coptaining humans and Alfican apes. conrary
10 what has been decumented for protein-coding regions. Because of the clocklike nature of the
results, we have estimaled that the divergence of trumans and chimpanzses occurred aboul 6-8
million vears ago. Resulis from orangutans indicate that the Bomneo and Sumatra populalions are
genetically distincy, about as differsnt as 1he named specigs of chimpanzees,
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The higher primates, specifically the
Hoaminecidea, have presented molecular
evolutionists and systematists with a diffi-
cult chalienge. A long-standing goal of pri-
matologists and anthropologists has been to
establish a fArm phylogeny for the extant
members of this group in order 1o under-
stand the evolutionary significance of fossil
remains and thus reach a better understand-
ing of the evolution of our own species.
Classical systematic studies led 10 a number
of proposed phylopenies, and it was hoped
that molecular studies would shed light on
which of the phylogenies was most hikely.
Data from molecular studies are a very dif-

YO leave from the Dipanimento di Biolegia, 11
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ferent sort of informatien, which should
serve as independent verification of the true
phylogeny.

The main probiem began to emerge with
the earliest work of Goodman {1963} and
Sarich and Wilson (1967). These studies,
based on immunological methods, indicat-
ed that humans (Homo sapiens), COMMON
chimpanzees (Pan troglodyies), and gorilias
(Gorilla gorilla) are almost cqually distant
from one another, and thus it was 1Impos-
sible to establish an unambiguous dichot-
omous relationship among them. Sanch and
Wilson's (1967} introduction of the molec-
wlar-clock concept led 10 the further con-
clusion that these lincages scparated very
recently. Thus, the challenging problem pre-
sented by this important group is twolold.
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