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ABSTRACT

In the past year we at DDBJ (http://www.ddbj.nig.
ac.jp) have made a steady increase in the number of
data submissions with a 50.6% increment in the
number of bases or 46.5% increment in the number
of entries. Among them the genome data of man,
ascidian and rice hold the top three. Our activity has
extended to providing a tool that enables sequence
retrieval using regular expressions, and to launch-
ing our SOAP server and web services to facilitate
the acquisition of proper data and tools from a huge
number of biological data resources on websites
worldwide. We have also opened our public gene
expression database, CIBEX.

INTRODUCTION

Recent advances in biology and bioinformatics are perhaps
epitomized by the emergence of new ®elds such as
transcriptomics, proteomics and phenomics. Protein±protein
interaction and pathway analysis will also be promising
subjects in these disciplines. However, the emergence of these
®elds and subjects does not undermine the importance of DNA
sequencesÐactually, quite the opposite to that.

In July 2003 the 19th International Congress of Genetics
(ICG) was held in Melbourne. We believe that ICG is one of
the most comprehensive international conferences in the ®eld
of genetics. The main theme of the congress this time was
`GenomicsÐThe Linkage to Life', as symbolizing the cutting
edge of genetics today. The ®rst speaker of the congress was
Francis Collins, who emphasized that we were not yet in the
post-genome era but right in the genome era. What he partly
implied in his lecture, we think, is that there are still many
things to do in biology and bioinformatics directly using DNA
sequence data. In fact, we do not yet know the exact total
number of genes in the human genome not to mention most of
their functions. It is also noted that the number of BLAST
searches (1±3) against the DDBJ database has continued to
grow. Occasionally, we face the delightful and dif®cult
situation in which the number of BLAST searches alone
exceeds the capacity of our computer system, which is
composed of several high-speed servers. The in silico aspect
of biology has widened its niche.

The number of data submissions to DDBJ has steadily
increased in the past year. Since >95% of the submissions to
DDBJ were made by Japanese researchers, the data submitted
somewhat re¯ect the trend in biological research in Japan, as
will be mentioned below. We will report our recent activities
in this paper.

DATA COLLECTION AT DDBJ

Since the collection of authentic and original DNA sequence
data is one of our core activities, we have continuously re®ned
our data submission tools, Sakura (4) and MST (5), for the
convenience of data submitters. We believe that this has
helped data submitters to perform their data submissions more
easily and ef®ciently. In fact, we collected 1 033 046 154
bases or 1 594 276 entries in the past year alone, indicating a
50.6% increment in the number of bases or 46.5% in the
number of entries since last year. These numbers are similar to
those of the previous year (6) securing a steady increase in the
number of data submissions to DDBJ.

In Table 1 we list the top 30 species for which DNA
sequence data were submitted to DDBJ in the past year. As
mentioned above, Japanese researchers contributed most of
them. In the table, Homo sapiens ranked the ®rst, as expected
from the fact that the Japanese human genome sequencing
team took third place, after the United States and United
Kingdom teams, in making a contribution to sequencing the
whole human genome. In particular the Japanese team made a
signi®cant contribution to sequencing chromosomes 21 (7), 22
(8), 11 (9), 18 (9) and 6 (10). Note that the number of bases in
Table 1 is much less than the total number that the Japanese
human genome team has sequenced and submitted, because it
is the number for the last year only. Now one can get access to
the human genome sequence of 2.9 Gb in length with an
accuracy of 99.99% and coverage of 98% at DDBJ. This
means that one can conduct data retrieval against the entire
euchromatic regions of all the human chromosomes. In
addition, the quality (Phrap) value for the genome sequence
is accessible.

The second place in Table 1 is Ciona intestinalis (ascidian)
whose genome was sequenced by N. Satoh of Kyoto
University and his colleagues (11). This species is now
considered as a serious candidate for the closest species to the
origin of chordata and is paid strong attention. Therefore, the
sequence data of this species will contribute to elucidating the
evolutionary origin of chordata, if the data are widely used and
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analyzed. It is genome sequence data that could clearly and
quantitatively unite the most primitive chordata such as
C.intestinalis and the furthest chordata such as H.sapiens. This
makes evolutionary analysis possible even for such a distantly
related pair.

Oryza sativa is ranked third in Table 1. There are two main
studies (12,13) in which Japanese researchers took the
initiative in sequencing and analyzing the genome of this
species. The complete sequence of chromosome 1 of 43.3 Mb
in length has been shown to contain 6756 protein coding genes
of which 3161 (46.8%) share homology with those of
Arabidopsis thaliana (12). This ®nished sequence shows that
the quality of a ®nished sequence is important for further
possible research not only by the submitters themselves but
also by others (12). In the other study (13) the authors
collected and sequenced 28 469 full-length cDNA clones of
O.sativa, and have indicated that ~20 000 transcription units
exist in the whole genome of this species. It is noteworthy that
there are three different terms: coding gene, full-length cDNA
and transcription unit, to denote the traditional gene de®ned in
the early 20th century. We may have to rede®ne what a gene is
now in the genome era. Otherwise, there will be some
confusion over, for example, the determination of the exact
total number of genes in the human genome.

There are other interesting species among the top 30 species
such as Pan troglodytes and Macaca fascicularis. The
Japanese chimpanzee genome sequencing team has been in
collaboration with the Asian and European teams, and the
genome sequence data of chromosome 22 was released from
DDBJ/EMBL/GenBank in October 2003. The Japanese

monkey is also an interesting species, because it is very
close to man and could be used for experiments more freely
than chimpanzees.

OTHER ACTIVITIES AT DDBJ

Currently, there are a huge number of biological data
resources including databases and data retrieval and analysis
tools available online worldwide. However, it is often
laborious or almost impossible for ordinary biologists to
write computer programs that would enable them to ®nd
useful resources, to prepare and send a proper query and then
to process the outcome. To help such researchers, we have
implemented a Simple Object Access Protocol (SOAP) server
and web services at http://www.xml.nig.ac.jp (14).

Sequence homology searches using BLAST or FASTA (15)
are one of the most popular practices against DDBJ and
perhaps the EMBL Bank and GenBank. However, they
sometimes face the dif®culty of not ®nding sequences
homologous or similar to their queries in the database. This
dif®culty may occur more often as more new sequences
accumulate at DDBJ. For such researchers it may be enough to
®nd a similar part of sequences to their queries in a speci®ed
form. A functionally or structurally important region in a gene
or a protein is usually made up of a small number of bases or
amino acids in a speci®ed arrangement. To help them, we have
provided a tool, SQmatch, that enables data retrieval against
the DDBJ database by giving a query in the regular expression
(Fig. 1). There are 10 different regular expressions that can be
used in SQmatch (see the website, http://sqmatch.ddbj.nig.
ac.jp/sqmatch_en.html for details).

In May 2003 the representatives of the EMBL Bank,
GenBank and DDBJ held the 16th International DNA Data
Banks Collaborative Meeting at the NCBI in the United States.
The purpose of this annual meeting is to discuss and solve
practical problems raised in daily database work. Among
many items discussed at this meeting we particularly spent
time on the relaxation of the length limit of a submitted
sequence, third party annotation (TPA) and a common XML
data exchange format among the three data banks. As a result,
we have decided to relax the length limit (350 kb) taking into
account well-used software tools that will be affected by the
relaxation. The three data banks have recently started
accepting TPA submissions. TPA data are de®ned as submit-
ted data that are composed of one or more related DNA
sequences, of which the submitters themselves might
sequence some of these, conducted experiments on the
sequences and published a paper about them. The publication
of a pertinent paper is required, because we at the three data
banks cannot evaluate every TPA submission. We have so far
collected more than 30 TPA submissions at DDBJ that will be
made public when the pertinent papers are published. The
three data banks have also begun working together to de®ne
the common XML format in order to realize data exchange in
XML among them in the near future.

CONCLUDING REMARKS

Although we have placed emphasis on the importance of DNA
sequence data in biology and bioinformatics, we have never
regarded other biological data as less important in our

Table 1. Top 30 species for which DNA sequence data were submitted to
DDBJ in the past year

Organism Bases Entries

1 Homo sapiens 205 960 983 93 326
2 Ciona intestinalis 202 387 657 323 232
3 Oryza sativa 200 280 615 46 371
4 Lotus corniculatus 41 244 748 70 522
5 Mus musculus 24 198 182 37 625
6 Lotus japonicus 13 725 627 1261
7 Bombyx mori 9 158 630 13 871
8 Synthetic construct 8 824 439 55 294
9 Bos taurus 6 756 852 13 665

10 Nicotiana tabacum 5 047 374 9593
11 Porphyra yezoensis 5 039 707 10 638
12 Zinnia elegans 4 898 133 9721
13 Caenorhabditis elegans 4 439 328 9731
14 Hordeum vulgare 3 534 217 6605
15 Dugesia japonica 3 164 718 6461
16 Cryptomeria japonica 2 441 154 4736
17 Arabidopsis thaliana 1 925 925 622
18 Hordeum vulgare 1 563 184 2889
19 Thermus thermophilus 1 205 571 1162
20 Pan troglodytes verus 1 107 378 2043
21 Dictyostelium discoideum 1 036 793 2337
22 Hemicentrotus pulcherrimus 1 029 245 2473
23 Sus scrofa 967 882 1397
24 Ctenocephalides felis 928 443 1882
25 Rattus norvegicus 832 791 716
26 Macaca fascicularis 823 098 442
27 Mus sp. 680 855 877
28 Drosophila melanogaster 657 842 1154
29 Uncultured bacterium 645 368 1107
30 Pinus radiata 614 941 985
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activities at DDBJ. In fact, we collaborated with the Japan
Biological Information Research Center to host an inter-
national human cDNA annotation jamboree (H-invitational I)
in September 2002. At this jamboree about 120 experts from
many countries gathered together and annotated human cDNA
data from several different angles including protein 3D
structure, gene expression and pathways. We have also
participated in the activity of the Microarray Gene
Expression Data Society (MGED, http://www.mged.org),
which has worked on the standardization of microarray data
(16), data sharing and exchange and ontology. Along this line,
we have opened our public gene expression database, CIBEX
(17).
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