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Birth and development of information biology are introduced with its definition and 
scientific basis. The discipline lives on the two types of nutrition, one is a huge amount 
of biological data on genomes, gene expressions, proteomes, protein 3D structures, 
protein networks, and so forth. The other is the method of using them on a computer. 
The scientific basis of the two is evolution. To collect genome and gene expression data 
form laboratories in the world, annotate and dissimilate back to researchers worldwide, 
they built the EMBL database in Europe in 1982, GenBank in USA in 1984 and DNA Data 
Bank of Japan in 1987. On the other hand, the methods of using and analyzing those 
data have accordingly been developed. The two aspects advance the discipline further 
and further. 
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First, I would like to clear myself about the name and definition 
of information biology (or bioinformatics). When I talked to D. 
Lipman, Director of the National Center for Biotechnology In-
formation in NIH, USA, about the name more than 10 years ago, 
he mentioned that “bioinformatics” placed emphasis more on 
“informatics”, while “information biology” placed it more on 
“biology”. That was exactly what I thought, and since then I have 
used “information biology” to refer to the discipline, as I am a 
biologist. On the other hand, the definition may be in three 
holds; to study by using large amounts of biological data on ge-
nome, gene expression, proteome, protein network, protein 3D 
structure and others by using computer tools, to collect large 
amounts of such data and distribute them in the same format 
with annotation, and to develop computer tools for using and 
analyzing the data. Here, “large amounts of” is essential to de-
fine the discipline, because every researcher regularly deals with 
a relatively small amount of data in his/her study in biology. No 
one might deny strongly the definition, but what is the scientific 
basis of information biology? You will see the answer later. 
 Then, the question is, when information biology was born as 
a scientific discipline. Perhaps, no one knows exactly about 
that, though we know the parents. They are biology and infor-
matics both of which mate to give birth to it. But, when? In my 
bold opinion, it was born in 1970, when the method of protein 
sequence alignment was published1. By that time protein se-
quence data were collected and compiled by M. Dayhoff and 
her colleagues2. Thereafter, it has been possible to compare a 
protein sequence to another on computer. Then, who did in-
vent the method of protein sequencing? In 1953 F. Sanger pub-
lished a couple of papers in which he disclosed the 51 amino 
acids of insulin that were completely sequenced by his own 
method3,4. For that endeavor he won his first Nobel Prize in 
Chemistry in 1958. Since the publication, his method was em-
ployed for sequencing many proteins for many species such as 
immunoglobins, hemoglobins and cytochrome c for man, mam-
mals, birds, yeast and others. 
 It is noted that the comparison makes sense, solely because 
the two proteins in question were diverged from their common 
ancestral protein in evolution. With this recognition, we pub-
lished a paper in 19975, in which we stated that the scientific 
basis of information biology was evolution, molecular evolution, 
in particular. It may be evident that every gene (and thus pro-
tein) is a product of evolution. In that sense, every biology re-
searcher should pay attention to evolution no matter what sub-
ject he/she works on. 
 In 1977 two papers were published by a British and a US re-
search groups6,7. The British group was led by F. Sanger, and the 
US group by W. Gilbert. The papers reported on the DNA se-
quencing methods they independently invented. For those 
achievements Sanger won his second Nobel Prize for Chemis-

try together with W. Gilbert and P. Berg in 1980. What a scholar 
Sanger is! When a bioinformatics research center was built in 
Hinxton nearby Cambrige, UK, they asked Sanger to be the di-
rector but he declined that, and reluctantly agreed that the 
name to be Sanger Center (now Sanger Institute). A friend of 
mine, G. Cameron, then Director of European Bioinformatics 
Institute, who knows Sanger well once told me about him say-
ing “I don’t know any other persons who think themselves so 
modestly.” He also said “You won’t find him at home, because 
he goes fishing every day.” 
 The sequencing methods were welcomed worldwide, but 
disappointed me. In 1976 we published a paper in which we 
showed our method to estimate the evolutionary distance be-
tween two amino acid sequences in the number of nucleotide 
sites. On the contrary, in 1969 T. Jukes and C. Cantor already 
published a paper in which they derived a method of estimat-
ing the evolutionary distance between two DNA sequences8. It 
is used even today as the Jukes – Cantor method. You need an 
appropriate time to do something, but the time often is out of 
your control. 
 Since the publication of the two sequencing methods, a 
number of laboratories have begun nucleotide sequencing, 
and reported their results in Nucleic Acids Research (NAR) and 
other journals. Actually, NAR was launched for the purpose of 
data-sharing of nucleotide sequence data produced in labora-
tories worldwide. However, researchers kept on sequencing 
and submitting more and more data, and as a result, NAR was 
no longer able to cope with them. (It is noted that NAR now re-
ports on the selected biological databases in the first issue of 
the year.) 
 Then, in 1980 some researchers had a meeting in Strasbourg, 
and discussed that problem. The conclusion of the meeting was 
to establish a database to collect, edit and distribute the nucleo-
tide sequence data produced under the two major regulations. 
One was that every researcher who sequenced regions of a ge-
nome and whished to submit a related manuscript to a journal 
had to submit the sequence data beforehand to the database in 
the form provided by it, obtain the accession number of the se-
quence from it, and list it in the manuscript. The accession num-
ber makes other researchers easy to assimilate the sequence 
data when released from the databank. The other was that the 
submitters should agree that the data would immediately be 
released worldwide from the database, when the manuscript 
was published. The database called the EMBL nucleotide data-
base began functioning in Heidelberg, Germany in 1982 (now 
called European Nucleotide Archive and located in Hinxton) 
followed GenBank in USA in 1984, and then DNA Data Bank of 
Japan (DDBJ) in 1987. The three databases have since collabo-
rated for the daily data exchanges among them by using the 
common format and annotation, and immediate release of the 
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data corresponding to publication of the manuscript. The three 
databases are collectedly called now the International Nucleo-
tide Sequence Database Collaboration (INSDC) (Figure 1). 
When the human genome sequence was published finally after 
the laborious (so laborious and routine that S. Brenner once 
wrote that the job should be carryout our in prisons.) and time/
money consuming processes9, INSDC immediately released it 
worldwide. Perhaps, no other organizations could make the 
immediate release possible. 
 Meanwhile Lipman and his collaborators published a paper 
in 1980 in which they introduced a new method of searching 
similar sequences to a given sequence at INSDC, called BLAST10. 
Then, in 1994 Gibson and his colleagues reported a method of 
aligning multiple nucleotide (and amino acid) sequences called 
ClustalW11. 
 The environment for the development of information biology 
was thus set up. Now, every researcher interested in using nu-
cleotide or amino acid sequences in his/her study can get ac-

cess to INSDC with no restrictions, as long as his/her PC is con-
nected to the Internet. 
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Figure 1. The homepage of INSDC that explains its members and roles.


