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To counter the data growth, scientists have created curated databases in specific areas. While this is supposed to 
help scientists to cope with the data explosion, the flood of such bioinformatics resources has created a huge 
problem. To help scientists in
in one place and provide additional guidance. Such a need is particularly high in the areas of microbiology and 
some aspects of biochemistry such as carbohydrates and li
bioinformatics resources relevant to microbiology, carbohydrates and lipids; b) cataloging them systematically 
and then c) comparing the databases from selected categories. A first time compilation of maximum
databases has been achieved. A total of 173 microbiology databases have been listed and categorized into viral 
(28), fungal (23), bacterial (71), antimicrobial peptide databases (4), plant pathogen databases (3) and others (42). 
 
 

 

INTRODUCTION 
 

Studying microbes are important for various purposes from evolution 
to the understanding of infectious diseases in humans, animals and 
plants [1], [2]. Microbial and biochemical data generated from diverse 
perspectives have been stored systematically in specific as well as 
general databases. To counter the data growth, scientists
specific databases in specific areas. While this is supposed to help 
scientists to cope with the data explosion, the flood of su
Bioinformatics resources has created a huge problem.
Microbiological data is particularly interesting from the 
biology point of view in the current post-genomic era.
are several software designed for microbial and biochemical data 
analysis. Such databases and software are crucial for microbiologists 
as well as biochemists. Data analysis is the area which has been 
neglected by most of the people. With increasing number of software, 
tools and databases, researchers face a problem in selecting the 
resources that could suit their needs.  Data analysis plays an important 
role in identifying the proper tool or resource for particular 
applications. In this context, a systematic comparative analysis of 
resources would be most helpful for the research community. The 
numbers of studies about comparative analysis are very less. There 
are large numbers of resources available like different databases, 
tools, and software. Data analysis act as a middleware, this can create 
a bridge between the available resources and end users.
scientists in making scientific-database-selection there is an urgent 
need to compile all resources in single new database and provide 
additional guidance. Such a need is particularly high in the areas of 
microbiology and some aspects of biochemistry such as 
carbohydrates and lipids. 
 

METHODS 
 

Data Collection 
 

The literature in Pub med database was searched to identify the 
available microbiological, biochemical (carbohydrate, lipid) 
resources. The Pub med query terms are used to retrieve the 
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resources are as follows, a) Microbiology: ((Microbe OR microbes 
OR microbial) AND (Database OR databases))
Human Immunodeficiency Virus) AND (Database OR databases))
Carbohydrate: ((Carbohydrate OR carbohydrates) AND (database OR 
databases)) d) Lipid: ((Lipid OR lipids) AND (database OR 
databases)). The Pub med query returned many numbers of articles. 
We screened many articles; however the majority of them 
providing the desired data. This could be due to the above keywords 
are quite frequently used in the research articles. Therefore, we 
limited our query term in the title field to retrieve articles and 
screened articles based on abstracts or full paper to shortlist potential 
articles having the required data. 
 

Rank by Usage Frequency Calculation
 

The rank by usage frequency for each of the identified resources is 
calculated using the manual approach method.
ranked based on their "usage frequency" (widely
less-used to be 100th rank). 
 

Manual approach 
 

This method identifies the average of the ranks calculated by each of 
the following estimation methods. 
 

Method 1: Estimates the number of articles containing the resource
name along with the application-related terms.
Method 2: Estimating the citations of the resource
article(s). 
Method 3: Estimates the number of articles containing the URL(s) of 
the resource. 
 

Google Scholar 
 

A full text search engine was used to obtain the hits by using 
appropriate query terms in each of the methods.
 

Categorization of Microbiology Resources
 

Microbiology resources obtained from literature search are listed. 
This list of microbiology resources is categorized based on the 
important features, characteristics and
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Categorization of Microbiology Resources 

Microbiology resources obtained from literature search are listed. 
microbiology resources is categorized based on the 

important features, characteristics and their application area. 
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Comparison of Resources 
 

After categorization, some of the categories are selected for 
comparative analysis. From microbiology database, virus and fungal 
databases are selected. Similarly, carbohydrate databases, lipid 
databases, are selected from biochemical databases.
categories are compared based on important parameters such as 
number of species covered in a database, disease caus
species, genome etc.  Under virus category it has been noticed that, 
there is an urgent need for the creation of new databases in certain 
areas [3]. One of the areas is HIV. Comparative analysis of HIV 
databases is made based on certain parameters like, type of HIV 
explained in databases, genes and proteins available in databases etc 
[4],[5]. 
 

RESULTS AND DISCUSSIONS 
 

A total of 173 microbiology databases is listed as shown in 
The listed microbiology databases provide details about databases, 
short description, URL and rank by usage frequency of each database. 
The 6 categories are made from the listed microbiology resources 
based on their important features and application area as shown in 
Table 2.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                               The table provides details about microbiology databases, short
 

                                    The above table provides six different categories of microbiology databases along with their URL, important features and Citations.
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provide details about databases, 
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based on their important features and application area as shown in 

1.Bacterial (71 databases) 
2.Virus (28 databases) 
3.Fungal (23 databases) 
4.Antimicrobial peptide databases (4 databases)
5.Plant pathogen databases (3 databases)
6.Other databases (42 databases) 
 
Microbiology databases are compared based on important parameters. 
Virus databases, fungal databases were selected out of six categories. 
The virus databases were compared with the help of some of the 
important parameters such as number of 
information, disease caused by species etc... s
list will provide knowledge about virus databases and their 
application area. This comparative analysis of databases will guide 
the user to select the relevant resources for their studies.
notorious retrovirus - HIV has been dreaded for several years. A few 
databases created to help researchers to facilitate easy access to
related data [6], [7]. But a comparative analysis showed that existing 
databases have shortcomings [8]. After recognizing a specific need in 
the area of HIV, compiled a total of 17 HIV relevant databases. Out 
of 17 databases 7 databases are HIV specific T
general virus databases. Also provides a comparative analysis of 17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. List of microbiology databases 
 

The table provides details about microbiology databases, short description and URL and rank by usage frequency.

Table 2. Categorization of microbiology databases 
 

provides six different categories of microbiology databases along with their URL, important features and Citations.
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peptide databases (4 databases) 
Plant pathogen databases (3 databases) 

Microbiology databases are compared based on important parameters. 
Virus databases, fungal databases were selected out of six categories. 

ases were compared with the help of some of the 
important parameters such as number of virus species covered, host 
information, disease caused by species etc... shown in Table 3. This 

about virus databases and their 
area. This comparative analysis of databases will guide 

the user to select the relevant resources for their studies. The 
HIV has been dreaded for several years. A few 

databases created to help researchers to facilitate easy access to 
related data [6], [7]. But a comparative analysis showed that existing 

After recognizing a specific need in 
the area of HIV, compiled a total of 17 HIV relevant databases. Out 
of 17 databases 7 databases are HIV specific Table 4 and 10 are 
general virus databases. Also provides a comparative analysis of 17  
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provides six different categories of microbiology databases along with their URL, important features and Citations. 
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Table 3. 

The table shows a comparison of virus databases. In the table top most horizontal line represents a database name and left mo
features, are used for comparison of virus databases.
 

Gene Gene ID Gene Length Gene Symbol

Gag-Pol 155348 1435 aa 
Pr55(Gag) 155030 500 aa 

Vif 155459 192 aa 
Vpr 155807 96 aa 
Tat 155871 86 aa 
Rev 155908 116 aa 
Vpu 155945 82 aa 
Env 155971 856 aa 
Nef 156110 206 aa 
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 Comparison of virus databases based on application area 
 

The table shows a comparison of virus databases. In the table top most horizontal line represents a database name and left mo
features, are used for comparison of virus databases. 

Table 4. List of HIV specific databases 
 

 

Table 5. List of HIV genes 
 

Gene Symbol Gene Description Locus Tag Gene Type

gag-pol Gag-Pol HIV1gp1 protein coding
gag Pr55(Gag) HIV1gp2 protein coding
vif p23 HIV1gp3 protein coding
vpr p15 HIV1gp4 protein coding
tat p14 HIV1gp5 protein coding
rev p19 HIV1gp6 protein coding
vpu p16 HIV1gp7 protein coding
env gp160; envelope glycoprotein HIV1gp8 protein coding
nef p27 HIV1gp9 protein coding
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The table shows a comparison of virus databases. In the table top most horizontal line represents a database name and left most vertical lines represents 

 

Gene Type Genomic Context 

protein coding NC_001802. 
protein coding NC_001802.1 
protein coding NC_001802.1 
protein coding NC_001802.1 
protein coding NC_001802.1 
protein coding NC_001802.1 
protein coding NC_001802.1 
protein coding NC_001802.1 
protein coding NC_001802.1 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7. Comparison
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Table 6. List of HIV proteins 
 

 

Comparison of fungal databases based on application area 
 

 

Table 8. List of carbohydrate databases 
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Table 10. Comparison of carbohydrate databases based on 

Table 11.
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Table 9. List of lipid databases 
 

 
Comparison of carbohydrate databases based on application area 

 

 
. Comparison of lipid databases based on application area 
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Figure 1. Comparative analysis of virus databases 
 

Figure 2. Comparative analysis of HIV specific database 
 

Figure 3. Comparative analysis of general virus database  
 

Figure 4. Comparative analysis of fungal databases 
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databases. In additional the list of HIV genes and proteins are also 
provided Table 5, Table 6. Fungal databases were
some of the important parameters such as number of fungal 
species/strains covered, cluster information, chromosome etc... T
7. This gives knowledge about fungal databases and their application 
area. From the comparative study user can evaluate that some of the 
resources cover all most all the information and some of them are not.
 

Compilation and Comparison of Biochemical Resources 
 

A total of 17 carbohydrate and 11 lipid databases are listed Table
Table-9. The list provides a list of databases along with the URL, 
important features, citations and year of publications. 
carbohydrate and lipid databases are made based on th
parameters. This will be helpful for study of carbohydrate and lipid 
databases and their application area Table-10, Table
 

Conclusions  
 

The present study has achieved compilation of 173 microbiology 
databases and also listed biochemical molecule databases such as, 
carbohysdrate databases (17), lipid (11) databases. Microbiology 
databases were further categorized as viral (28) databases, fungal (23) 
databases, bacterial (71) databases, antimicrobial peptide databases 
(4), plant pathogen databases (3) and other (42) databases.
categories are selected for comparison such as virus, fungal categories 
from microbiology databases and carbohydrate and lipid categories 
from biochemical databases. After performing comparative analysis 
we came to know that there is no such database which provides 
knowledge on virus, fungal, carbohydrate, lipid databases. 
present database provides information about HIV genes, proteins, 
existing HIV database details and comparison of other databases. This 
database will be helpful for people who are all working on HIV and 
also easy access to HIV related data. 
 

Figure 

Figure 
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