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1. Genome Dyn. 2007;3:13-29.
Evolution of protein-protein interaction network.
Makino T, Gojobori T.

Protein-protein interactions (PPIs) are one of the most important components ofbiological
networks. It is important to understand the evolutionary process of PPIs in order to
elucidate how the evolution of biological networks has contributed to diversification of the
existent organisms. We focused on the evolutionary rates of proteins involved with PPIs,
because it had been shown that for a given protein-coding gene the number of its PPIs in a
biological network was one of the important factors in determining the evolutionary rate of
the gene. We studied the evolutionary rates of duplicated gene products that were involved
with PPIs, reviewing the current situation of this subject. In addition, we focused on how the
evolutionary rates of proteins were influenced by the characteristic features of PPIs. We,
then, concluded that the evolutionary rates of the proteins in the PPI networks were
strongly influenced by their PPI partners. Finally, we emphasized that evolutionary
considerations of the PPI proteins were very important for understanding the building up of
the current PPI networks.

2. Gene. 2007 Sep 1;399(1):1-10. Epub 2007 Apr 20.
Mapping of chimpanzee full-length cDNAs onto the human genome unveils large potential
divergence of the transcriptome.

The genetic basis of the phenotypic difference between human and chimpanzee is one of the
most actively pursued issues in current genomics. Although the genomic divergence between
the two species has been described, the transcriptomic divergence has not been well
documented. Thus, we newly sequenced and analyzed chimpanzee full-length cDNAs
(FLcDNAs) representing 87 protein-coding genes. The number of nucleotide substitutions
and sites of insertions/deletions (indels) was counted as a measure of sequence divergence
between the chimpanzee FLcDNAs and the human genome onto which the FLcDNAs were
mapped. Difference in transcription start/termination sites (TSSs/TTSs) and alternative
splicing (AS) exons was also counted as a measure of structural divergence between the
chimpanzee FLcDNAs and

their orthologous human transcripts (NCBI RefSeq). As a result, we found that transposons
(Alu) and repetitive segments caused large indels, which strikingly increased the average
amount of sequence divergence up to more than 2% in the 3'-UTRs. Moreover, 20 out of the
87 transcripts contained more than 10% structural divergence in length. In particular,
two-thirds of the structural divergence was found in the 3'-UTRs, and variable transcription
start sites were conspicuous in the 5-UTRs. As both transcriptional and translational
efficiency were supposed to be related to 5'- and 3'-UTR sequences, these results lead to the
idea that the difference in gene regulation can be a major cause of the difference in
phenotype between human and chimpanzee.

3. Nucleic Acids Res. 2008 Feb;36(3):861-71. Epub 2007 Dec 17.

Diversity of preferred nucleotide sequences around the translation initiation codon in
eukaryote genomes.

Nakagawa S, Niimura Y, Gojobori T, Tanaka H, Miura K.




Understanding regulatory mechanisms of protein synthesis in eukaryotes is essential for the
accurate annotation of genome sequences. Kozak reported that the nucleotide sequence
GCCGCC(A/G)CCAUGG (AUG is the initiation codon) was frequently observed in vertebrate
genes and that this 'consensus' sequence enhanced translation initiation. However, later
studies using invertebrate, fungal and plant genes reported different 'consensus' sequences.
In this study, we conducted extensive comparative analyses of nucleotide sequences around
the initiation codon by using genomic data from 47 eukaryote species including initiation
codon by using genomic data from 47 eukaryote species including animals, fungi, plants and
protists. The analyses revealed that preferred nucleotide sequences are quite diverse among
different species, but differences between patterns of nucleotide bias roughly reflect the
evolutionary relationships of the species. We also found strong biases of A/G at position -3,
A/C at position -2 and C at position +5 that were commonly observed in all species examined.
Genes with higher expression levels showed stronger signals, suggesting that these
nucleotides are responsible for the regulation of translation initiation. The diversity of
preferred nucleotide sequences around the initiation codon might be explained by
differences in relative contributions from two distinct patterns, GCCGCCAUG and
AAAAAAAUG, which implies the presence of multiple molecular mechanisms for controlling
translation initiation.

4. BMC Genomics. 2008 Mar 1;9:112.

Two different classes of co-occurring motif pairs found by a novel visualization method in
human promoter regions.

Murakami K, Imanishi T, Gojobori T, Nakai K.

It is essential in modern biology to understand how transcriptional regulatory regions are
composed of cis-elements, yet we have limited knowledge of, for example, the combinational
uses of these elements and their positional distribution. RESULTS: We predicted the
positions of 228 known binding motifs for transcription factors in phylogenetically conserved
regions within -2000 and +1000 bp of transcriptional start sites (TSSs) of human genes and
visualized their correlated non-overlapping occurrences. In the 8,454 significantly correlated
motif pairs, two major classes were observed: 248 pairs in Class 1 were mainly found around
TSSs, whereas 4,020 Class 2 pairs appear at rather arbitrary distances from TSSs. These
classes are distinct in a number of aspects. First, the positional distribution of the Class 1
constituent motifs shows a single peak near the TSSs, whereas Class 2 motifs show a
relatively broad distribution. Second, genes that harbor the Class 1 pairs are more likely to
be CpG-rich and to be expressed ubiquitously than those that harbor Class 2 pairs. Third,
the 'hub' motifs, which are used in many different motif pairs, are different between the two
classes. In addition, many of the transcription factors that correspond to the Class 2 hub
motifs contain domains rich in specific amino acids; these domains may form disordered
regions important for protein-protein interaction.
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