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Abstract 

 
Life science researchers are experiencing a “data e xplosion” due to vast amounts of raw 
data being produced genomic, proteomic, and structu re predicting experimentation. This 
exponential growth curve is expected to continue. T hese piles of data are kept in different 
databases scattered across the diverse industries, different universities and research 
institutes throughout the world. There is a dire ne ed for the creation of intelligent 
database of these databases to query, collect, link , merge, analyze and give biological 
sense to these different data to tackle more and mo re intricate and challenging scientific 
problems. An imperative resource for finding biolog ical databases is a special annual 
issue of the journal Nucleic Acids Research (NAR).w hich is freely available and 
categorizes many of the publicly available on line databases related 
to biology and bioinformatics. Although a huge vari ety of database are available online, 
PubM ed  maintained by the National Center for Biote chnology Information (NCBI); 
Ensembl maintained by the European Bioinformatics I nstitute (EBI) and the W ellcom e 
Trust;  the UCSC Genome Browser a human, mouse and rat genome browser maintained 
by David Haussler’s group at the University of Cali fornia at Santa Cruz; FlyBase 
maintained by the FlyBase Consortium; W ormBas, and the Gene Ontology (GO) 
database exemplify some of the major biological dat abases. M any researchers are not 
aware of their availability and consequently these  databases  were  not  effectively  
utilized. A better solution would to generate a dat abase of database which contains a 
plethora of information of various biological datab ases, maintaining the scientific and 
political independence of the databases, but allowi ng the information that they contain to 
be easily integrated to enable cross-database queri es.This study deals with the features 
of four major metabases of biological databases – D BD (database of biological 
databases) http://www.biodbs.info/, DOD – Database of Databases 
(http://www.progenebio.in /DoD/DoD.htm), M etaBase -  The Database of Biological 
Database (http://biodatabase.org) and DBcat (http:/ /www.infobiogen.fr/services/dbcat). 
 
K eyw ords: Databases, biological databases, Database of biolog ical Databases, 
bioinform atics glossary 
 
1. Introduction – Biological databases are libraries of inform ation c oncerned w ith life 
sciences, collected from  scientific experim entation , published literature, high-throughput 
experim ental techniques, and com putational analysis . They contain 
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inform ation from  research areas  including  genom ic s, proteom ics,  m etabolom ics,  
m icroarray gene expression, and phylogenetics (Galp erin, 2004). NCBI (National Center 
for Biotechnology Inform ation), the EM BL (European M olecular Biology Laboratory) 
database and DDBJ (DNA Data Bank of Japan) illustra te the best-known of the hundreds 
of databases accessible through the Internet. (Berg eron, 2002).  Besides these archival 
databases such as the proteom ic databases- Swiss-Pr ot, Uni-Prot, CGED (Cancer Gene 
Expression Database), KEGG, the Kyoto Encyclopedia of Genes and Genom es, the 
Genom e Sequence Database (GSDB) at National Center for Genom e Resources, can all 
be queried via W eb based interfaces. (Andrzej Polan ski, 2007) These databases are 
m om entous tools in assisting scientists to understa nd, explain and explore various 
biological phenom ena from  the structure of biom olec ules and their interaction, exploring 
the m etabolom ics of organism s and to understanding the evolution of species, facilitating 
the fight against diseases, developm ent of m edicati ons and in discovering phylogeny 
am ongst species.(http://en.w ikipedia.org/w iki/Biolo gical_database). 
In the last two decades, storage of biological data  in public databases has becom e 
increasingly com m on, and these databases have grown  exponentially.  (Cynthia G ibas, 
2001). If the am ount of inform ation in the world do ubles every 20 m onths, the size and 
num ber of databases probably increases at a sim ilar  pace (Sushm ita M itra, 
2003).A lthough several databases are reported in li terature, m any researchers are not 
aware of their availability and these  databases  w ere  not effectively  utilized  (A jay  
Babu  et  al. 2005). So efforts are directed toward s generation of databases of databases 
for convenient identification and correlation of im portant queries besides providing a 
com m on platform  for various biological databases.  
 
1. DBD: Database of Biological/Bioinform atics Datab ases" DBD: Database of 
Biological/Bioinform atics Databases" is a com prehen sive com pilation of 1200 databases 
covering various databases related to m olecular m od elling, H IV, hum an genom e, 
m itocondrial databases, etc. Exceptionality of the present DBD is the alphabetic listing of 
all databases based  on technical term s (keywords) viz. 
http://falcon.roswellpark.org/labweb/glossary.htm l.    This facilitates very quick access to 
the desired databases. (figure 1.1and 1.2).  (Siva Kiran RR, 2009)  To exem plify, for 
retrieval of inform ation regarding "Gene", just cli ck alphabet "G" and search for keyword 
"Gene", enlists a num ber of databases related to ge ne. 
 (http://www.bioinform atics.org/forum s/forum .php?fo rum _id=5542) (Figure 1.3)  

 
 

Figure 1.1: Structure of DBD (Database of Biologica l Databases) 
 
 



 

Table 1.1: Alphabetical listing of the num ber of keywords w ith  the total num ber of 
databases linked to DBD (Database of Biological Dat abase) 
 
Alphabets  Total 

keywords  
Total  num ber 
of databases  Som e m ajor keywords w ith total num ber of database l inked to DBD  

A 16 64 Alignm ent – 8, A lternative Splicing – 22, Annotatio n – 12, Agricultural – 4  

B 20 68 Bacterial –  8, Bacillus – 6, Binding – 6, Biochem i cal Pathway – 9, Biological databases listing – 11  

C 48 88 Caenorhabditis elegans – 5, Cancer – 14, Chrom osom e  – 9, Cytogenetics – 3, Cluster – 4  

D 33 76 Disease – 12, Dom ain – 9, Drosophila -15, DNA – 18  

E 25 86 E.c oli – 14, Enzym e – 16, Eukaryotic – 8, EST –  11, Expre ssion databases – 5, EBI – 3, Evolution – 3  

F 12 19 Fish – 3, Fly -3, Functional Genom ics – 4  

G 15 77 Genom e – 38, Gene &  Gene Expression – 16, Genetics – 7, Germ  – 6  

H 25 93 HIV – 21, Hom ologous &  Hom ology – 17, Hum an – 18, Haemophilus – 3, H igher taxon – 5  

I 23 56 Inhibitor - 10, Intron – 6, Isotope – 4  

J N il  N il  Nil  

K 4 4 Kinases – 1, KEGG – 1  

L 9 32 Ligand – 23, Liver proteom e – 1  

M 41 258 M otif - 10, M etabolic Pathway - 11, M icroarray - 22 , M icrobial - 15, M itochondrial - 25, M ouse - 30, 
Mutation  – 40 

N 11 34 NM R - 5, Nucleic - 4, Nucleotide – 6  

O 11 38 Oligo – 38, Organelles - 7, Ortholog – 9  

P 52 297 Parasite - 10, Pathway - 12, PCR - 8, Peptide - 34,  Phenotype - 9, Plant - 5, Plasm id - 10, Prim er - 1 0, 
Probe - 13, Promoter – 15, Protease - 12, Protein -  53, Proteom e – 18  

Q 3 11 QSAR - 6, Quantitative trait loci – 4  

R 19 113 Radiation hybrid - 6, Rat - 20, Retrovirus - 5, RN A  - 39, Ribosom al – 7, Rice – 17  

S 34 132 Sanger - 4, Sequence - 44, Signal Transduction - 8,  SNP - 16, Species - 5, Structure - 13, Synapse – 3  

T 19 47 Taxonom y - 3, Transcript - 5, tRNA - 3, Transgenic - 3, Tum or - 9, Tree – 3  

U 3 7 Unigene - 4, UniProt – 2  

V 5 31 Variation - 9, V irus - 16, Vector – 4  

W 3 4 W orm  – 2  

X 3 4 X chrom osom e - 2, Xenopus laevis – 1  

Y 2 25 Yeast – 23  

Z 1 5 Zea mays – 5  

 
 
 
 
 
 
 



 
Figure 1.2: Screenshot of Database of Biological Da tabases (DBD) 

 
 

 

 
Figure 1.3 Screenshot of search for database on gen e 



 
 

 
2. Databases of Databases (DoD)  : DoD enlists 14 m ajor categories com prising 719 
databases. The num ber of databases listed in each c ategory is given in Table 2.1 and the 
sub-category list in http://www.progenebio.in/DoD/DoD.htm l . Table 2.2  :  gives 
Description of different database links used in DoD . javascript and htm l as code were 
Integrated and the DoD supports javascript browser.  A  search function for all the 
databases enables data access in each sub-category.  Link to 'Keyword help' lists 
keywords used to scan respective databases.  (P. A j ay Babu, 2005)  
 
Construction of DoD : The Nucleic Acids Research, 2005 Database issue has  been selected 
to construct DoD due to its segregated, highly stru ctured categorization of databases. The 
m odes of access for the databases are given below:  
DoD.provides direct access to search data from  m ajo rity of the databases. A  direct link to 
the database hom e page of databases requiring m ulti ple search item s, data access or 
downloadable content. Databases requiring sequence,  structure or category search are 
linked to database hom e page. 
 

 

Table 2. 1:  List of database categories with num ber of database s under each 
category. 

S. No. Database Category (No. of Entries) 

1. Nucleotide Sequence Databases (76) 

2. RNA Sequence Databases (39) 

3. Protein Sequence Databases (120) 

4. Structure Databases (71) 

5. Genom ics Databases (non-vertebrate) (162) 

6. M etabolic &  Signaling Pathways (50) 

7. Hum an and other V ertebrate G enom es (77) 

8. Hum an G enes and D iseases (89) 



9. M icroarray D ata and other Gene Expression Databases  (48) 

10. Proteom ics Resources (10) 

11. Other M olecular Biology Databases (22) 

12. Organelle Databases (19) 

13. Plant Databases (58) 

14. Im m unological Databases (21) 

Figure 1: Screen-shot of the DoD show ing sub-catego ries of Nucleotide Sequence 
Databases.  

 
 
 
 

 

 

S. No.  Link to Database Description Exam ples 

1. M ulti-item  search represents link to a 
database that has m ore 
than one search option 

NUREBASE [Ruau et al. , 
2004],PRODORIC [M ünch et al. , 2003] 

2. Download/Access 
data 

to access or download data PA-GOSUB, PlantProm  [Shahm uradov et 
al. , 2003] 

3. Sequence search to browse/scan sequence 
data 

CDD [M archler-Bauer et al. , 2005] 

4. Structure search to search carbohydrate Glycan 



 
Table 2,2:  Description of different database links used in Do D. 

 

A  pop-up w indow (Fig. 2.3) carries a brief descript ion of the databases under all the 
categories w ith a provision to view full-text of th e published article and direct link to 
database hom e page. The respective hom e pages of  d atabases are linked through search 
option under 'link to database'. During the search,  results are displayed in a separate 
w indow enabling further database scan w ithout losin g the hom e page. 

 
 
 
 
 
Figure 2.3: Screen-shot of the DoD displaying 'G enB ank' pop-up w indow  under Nucleotide Sequence 
Database.  

 

structures 

5. Category search searches a query against 
different categories 

eF-site 

6. Text and Sequence 
search 

used to search both 
keyw ord and sequences 

TIGRFAM s [Haft et al. , 2003] 



 
3. M etaBase :  M etaBase is designed to list and categorize m ore th an 850 databases and 
approxim ately 700 data-resources availble online at  http://biodatabase.org . This first 
release of this database owes m uch to the Nucleic A cids Research 'Database Sum m aries' 
database (2006) and the sister 'W eb Server Sum m arie s' database (2006). Oxford 
University Press has kindly perm itted to use the te xt content of these two databases. 
 
M etaBase is a 'user-contributed resource', perm itti ng anyone to freely contribute, edit and 
update entries. 'M ediaW iki' technology that runs th e popular 'W ikiPedia' website,has 
been used to run M etaBase, endorsing the capacity t o get enriched in content and scope. 
Additionally, users who understand the power of the  M ediaW iki tem plating system   can 
redesign m any aspects of the database organization.  
 
M oreover, the first 30 'significant' contributors w ill be included to the list of authors in 
the first M etaBase publication.  (Bolser et. al., 2 012) 

 



    

 
 
4. DBcat  The DBcat ( http://www.infobiogen.fr/services/dbcat ) is a com prehensive 
catalog of biological databases, m aintained and cur ated on a daily basis at G IS 
Infobiogen. It contains m ore than 500 database entr ies classified by eight application 
dom ains: - DNA, RNA, Protein, Protein structure, Ge nom ics, M apping, Literature and 
M iscellaneous.  The DBcat is a structured flat file  library, that can be searched by m eans 
of an SRS server or a dedicated W eb interface. The files are available for downloading 
from  Infobiogen anonym ous ftp server.(figure 4.1)  
 

 
 



 
 
 
 
The DBcat provides the users w ith a variety of m ode s of accecc: 
 
Download the flat-files://ftp://ftp.infobiogen.fr/p ub/db/dbcat 
W ebinterface hom epage w ith a sim ple query by nam e i nterface: 
http://www.infobiogen.fr/services/dbcat/ 
SRS server:http://www.infobiogen.fr/srs/ 
 
5. Conclusion :  There are num erous public databases of biological d ata available on the 
Internet. Generally, each of them  stores a particul ar type of biological data, such as 
nucleic acid sequences, prim ary, secondary and tert iary structures of proteins, com pound 
libraries, therapeutic m olecular targets, potential  active sites, cellular processes involving 
m etabolism , DNA and protein expression analysis am o ng others.  Since such data are on 
vast  and different databases,  their  integration becom es a real challenge.  The prim ary 
aim  of these four m ajor Databases of Biological Dat abase is to integrate 
inform ation regarding w ide variety of databases  in  a single database and 
provide an easy access to a num ber of databases, tu torial websites etc. based on 
keywords or Brief description  about  the  database s  enabling  the  users  to know the 
contents of the database, their respective keywords  and database  links.  These  databases  
of biological databases should  be  updated  period ically  for  the benefit of researchers 
and m ore bioinform atics/biology keywords and other data retrieval inform ations should 
also be added to the database.  
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