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The much anticipated chimpanzee 
genome sequence has been pub-
lished. Although a draft, members 
of The Chimpanzee Sequencing and 
Analysis Consortium have skillfully 
analysed it and draw a wealth of 
important conclusions about chim-
panzee and human biology and 
evolution.

A whole-genome shotgun ap-
proach was used to sequence the 
genome of a single male chimpan-
zee — Clint. The draft assembly 
covers ~94% of the genome, but a 
construction of a BAC-based physi-
cal map has begun with the aim of 
increasing coverage and quality.

Sequence comparisons between 
the chimpanzee, human and mouse 
revealed that although regional 
variation in nucleotide substitution 
rates is conserved between the three 
genomes, it is substantially elevated 
in human and chimpanzee subtelo-
meric regions. In an accompanying 
paper, Linardopoulou et al. focused 
specifically on human subtelomeres. 
The authors report that human-
specific sequence duplications and 
translocations at chromosome ends 
have given rise to half of all known 
subtelomeric sequences. The rela-
tively high rate at which the duplica-
tions occur could have advantageous 
or pathological consequences — as 
the authors point out. 

Although single nucleotide 
substitutions occur at a mean rate 
of ~1.23% between the human and 

chimpanzee genomes, each genome 
also contains 40–45 Mb (~1.5%) 
of species-specific euchromatic 
sequences — which are a result of 
lineage-specific insertions and dele-
tions. In an accompanying paper, 
Cheng et al. report that 33% of 
human duplications are not present 
in the chimpanzee and that 60% of 
those result from de novo duplica-
tions. Using experimental and com-
putational approaches they estimate 
that duplications have occurred at 
a rate of 4–5 Mb per million years 
since the human–chimpanzee diver-
gence. Cheng et al. point out that, 
per base, large segmental duplica-
tions have had a greater effect on 
the genomic landscape than single 
base-pair differences.

Human–chimpanzee ortho-
logues turn out to be well-conserved 
— typically, they differ by only 
2 amino acids. When normalized, 
the rates of non-synonymous substi-
tutions are higher in the chimpanzee 
and human than in the mouse. As 
these rates are close to the rate of 
common human polymorphisms, 
positive selection might account for 
only a small portion of evolution 
in the hominid lineage, contrary to 
previous suggestions. The observa-
tion that substitution rates at silent 
sites within coding regions are lower 
than in introns further adds to the 
growing body of evidence that silent 
sites are not neutral but are under 
weak purifying selection. 

Focusing on individual gene 
categories, the authors found that 
genes involved in immunity and host 
defence, reproduction and olfaction 
probably evolve rapidly in all mam-
mals, as similar patterns were seen in 
the human, chimpanzee, mouse and 
rat genomes. But genes involved in 
ion transport, synaptic transmission, 
spermatogenesis and the perception 
of sound seem to evolve more rapidly 
in the hominid lineage. Curiously, 
the genes that evolve fastest in the 
human lineage include transcription 
factors, especially those that have key 
roles in development.

Having the chimpanzee genome 
sequence is a tremendous asset 
— as already demonstrated by 
Linardopoulou et al., Cheng et al. 
and Hughes et al. in these early days 
of analysis. For once the focus in the 
comparisons will have to change: 
whereas we used to look for similari-
ties, given the close relatedness of the 
human and chimpanzee it is time to 
zoom in on the differences.

Magdalena Skipper
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WEB WATCH
A social approach to 
reading

• http://www.connotea.org

“Organize…share…
discover” — those are the 
buzzwords of Connotea, 
a reference-management 
service with a community-
orientated approach aimed 
at meeting the needs of 
academics.

Developed by Nature 
Publishing Group, setting 
up a Connotea account is 
free and easy to do. Once 
you’ve spotted a paper 
that you want to bookmark 
(or indeed any other web 
page that interests you) 
you simply store it in your 
personalized library. At 
the click of a mouse, the 
relevant information about 
the paper is added to your 
library, which you can 
access from any computer, 
wherever in the world you 
might happen to be. You 
can also manage your 
references by adding tags 
— for example, ‘RNA’ or 
‘networks’ — to create an 
index of topics that you’re 
interested in.

Connotea is also a social 
tool, designed to inspire 
new ideas by allowing users 
to share their information 
and learn from others. You 
can access a list of hot 
topics or recent additions, 
and your choices in turn will 
be added to the communal 
collection. On the other 
hand, if you’re researching 
a project that you’d 
rather keep to yourself 
or to a small group of 
collaborators, you can mark 
your entries as ‘private’ or 
define the group you want 
to share with.

Connotea also has a 
range of other attractions 
— such as the ability to use 
RSS feeds and import and 
export references to and from 
EndNote — and new features 
are regularly added to the 
site. So, whether you simply 
want to organize your reading 
or are more technologically 
inclined, Connotea will almost 
certainly have something 
for you.

Louisa Flintoft

726 | OCTOBER 2005 | VOLUME 6  www.nature.com/reviews/genetics


	Closest relative sequenced
	References


