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Abstract— In this paper, we describe about a repository which is composed of the information related to genes sequences, 

proteins sequences, upstream sequences, codon usage in proteins, physico-chemical properties, secondary structures and 

biochemical pathway information of proteins of chitin degrading bacterium Serratia proteomaculans 568.  The advantage of 

this repository is that it can be hosted in the user’s computer and work without internet connection.  The backend data for 

developing this repository was generated using different computational tools which were published earlier.  The .faa, .fna, .ptt 

files of S.proteomaculans 568 were downloaded from NCBI was used as primary seed data for the generation backend data.  

Web technologies were used to retrieve and display the compiled data in the browser.  The data retrieved out of this repository 

can be used as preliminary source for understanding various concepts related to genes and proteins of Serratia proteomaculans 

568.  This repository can be obtained from http://crraoaimscs.res.in/serratia_568/serratia_568.rar 
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I.  INTRODUCTION  

Serratia proteamaculans 568 is an endophyte which is 

isolated from Populus trichocarpa [1].  Serratia 

proteamaculans 568 was reported as plant growth promoting 

bacteria which induces the development of root and shoots of 

plants and help in plant growth.  S.proteomaculans 568 

became good model system for the researchers working on 

plant health, growth and also in the area of glyco-biology [2].  

The chromosome of S.proteomaculans 568 codes for a total 

of 4891 proteins.  Many researchers working on genomics 

and proteomics of S.proteomaculans 568 get data from 

different resources and analyze it.  For biologists, it is very 

time consuming and laborious process to collect the data 

from various sources.  To aid the biologists, who work on the 

S.proteomaculans 568, the data from different resources was 

collected and compiled in the form of a repository.  

Motivated from the databases developed on cyanobacteria 

such as Cyanobase [3] and CyanoPhyChe [4], this repository 

was developed on plant growth promoting bacteria Serratia 

proteamaculans 568. This resource provides the information 

such as gene sequences, upstream sequences, and 

directionality of the gene on the chromosome, protein 

sequence, its function along with the preliminary information 

about the physico-chemical properties and biochemical 

pathway information proteins.  Additional advantage of this 

repository is that it can be installed locally on the user’s 

computer using XAMPP which needs no internet.  This 

repository is first of its kind developed for S. proteomaculans 

568 serves as good source of genomic and proteomic 

resource. 

II. RELATED WORK  

Previously, similar kind of database was developed to aid the 

researchers who work in the area of cyanobacteria. The 

database such as Cyanobase serve mainly as the genomic 

repository whereas CyanoPhChe serve as proteomic resource 

[3][4].   

III. METHODOLOGY 

 

The .faa, .fna and .ptt files of S.proteomaculans 568 

chromosome was collected from NCBI 

(ftp://ftp.ncbi.nlm.nih.gov/genomes/archive/old_refseq/Bacte

ria/).  Initially the .faa file, which contains all the protein 

sequences, of both the chromosome was taken and split into 

individual protein files in FASTA format (Primary seed data).  

This primary seed data was taken and given as input for 

PEPSTATS from emboss package for the prediction of 

physico-chemical properties of the proteins [5]. The same 

primary seed data is also taken and given as input for 

PREDATOR for the prediction of secondary structure [6]. 

Biochemical pathway information of S.Proteomaculans 568 
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was collected from PATRIC database [7](ftp.patricbrc.org) 

and the primary seed data was mapped to this pathway 

information.  Using the .fna and .ptt files, the gene sequences 

were retrieved and given as input to ‘cusp’ program of 

emboss package for calculation of codon usage.   A Perl 

program was developed to retrieve the upstream sequences of 

all the genes present in the chromosome.  The front end of 

the repository was developed using HTML, and PHP.   

IV. RESULTS AND DISCUSSION 

The home page of the repository contains “Home”, “Retrieve 

Data”, “Help”, “Contact” options.  In the home page there is 

brief introduction about the repository (Figure ure .1).   

 

 
Figure 1: A snapshot showing the home page of the repository.  Home page 

includes ‘Home’, ‘Retrieve Data’, ‘Help’ and ‘Contact’.  Brief introduction 
about the repository is described. 

A click on the retrieve data shows the list, which contain the 

ORF Ids, gene name, Protein ID, and its product (Figure 2).  

Upon single click on any of the ORF Id, the data is retrieved 

which shows the selected gene ORF Id, its directionality on 

the chromosome, start and end positions in the chromosome, 

Length of the protein, Gene name, and the function.  For 

example, when spro_0002 ORF Id is selected, then the page 

is navigated to a new page showing the details of the selected 

spro_0002 ORF.   

 

 
Figure  2: A snapshot showing the list of ORF Ids, gene names, Protein Ids, 

and their products.  

 

The new page as shown in Figure 3a, shows that the 

directionality of the spro_0002 gene was in 5’ to 3’ direct 

strand of the DNA.  Moreover it also show that the ORF 

starts at 969
th

 nucleotide and ends at 1170
th
 nucleotide.  It 

also gives the information about the length of the protein it 

codes as 273 amino acids, with function as ‘F0F1 ATP 

synthase subunit A’ (Figure 3a).  

 

 
Figure 3a: A snapshot showing the retrieved data for spro_0002 gene.  The 

data such as directionality start and end positions, protein length, and 

function along with the gene, protein and upstream sequences were 
displayed.  There is also the information about the involvement of protein 

product of spro_0002 various biochemical pathways such as methane 

metabolism. 

 

Below this information, the page also displayed the gene, 

protein and upstream sequences in FASTA format.  Figure 3a 

also shows the involvement of the gene product of the gene 

spro_0002 in various pathways.  From the retrieved data, it is 

found that the gene product of spro_0002 is involved in 

Oxidative phosphorylation, Photosynthesis, and Methane 

metabolism (Figure 3a).  Below the biochemical pathway 

information there is the codon usage information displayed in 

the form of a table.  Next to the codon usage table, there is 

the information about the physico-chemical properties and 

secondary structure information for the protein encoded by 

spro_0002 (Figure 3b).   

 

 
Figure 3b: A snapshot showing the predicted physico-chemical properties 

and secondary structure (partial) for the protein encoded by spro_0002. 

 

The physico-chemical properties include the information 

about the protein’s molecular weight, iso-electric point, net 

charge and many other protein properties along with data of 

combination of amino acids and their distribution in the 

protein.  The predicted secondary structure information 

includes the helices, coils and beta strands in the protein 

sequence. 
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V. SIGNIFICANCE OF RETRIEVED DATA 

The retrieved gene sequences can be used as templates for 

performing the regular molecular biology works such as 

primer designing, gene cloning, protein expression etc.  The 

retrieved protein sequences can be used for 3D modelling, 

docking and molecular dynamics simulations for better 

understanding the structure of the proteins.  Upstream 

sequences of the genes can be used for prediction cis 

regulatory elements, non-coding RNA etc.  Pathway 

information serves important information about the selected 

gene products which is very useful while doing experiments 

related to metabolomics.  Understanding the codon usage and 

bias in codon usage is important tool for discovering new 

genes, gene expression, origin of species etc [8-10].  The 

predicted physico-chemical properties would provide 

preliminary information about the protein characteristics 

such as iso-electric point, charge etc which play crucial 

information in expression of protein in laboratory conditions.  

The secondary structure provides information about the 

composition of proteins such as helices, coils and beta turns 

which aid researcher in understanding the stability of the 

protein. 

VI. CONCLUSION AND FUTURE SCOPE  

As repository has gene and protein sequences in FASTA 

format, where the users can directly use them for research 

work. Apart from these sequences, the information about the 

location of the ORF along with its directionality enables the 

users in design of primers for their molecular biology work 

such as cloning and expression.  Researchers who are 

working in the area of analysis of proteins and their 

substitutions of amino acids can make use of this codon 

usage table. The predicted physico-chemical properties 

provide the user for understanding the nature of the protein 

such that suitable medium can be used for its successful into 

soluble fraction, avoiding the formation of inclusion bodies.  

Secondary structure information can be useful for the users 

to understand about the structural stability.  The retrieved 

upstream sequences can be used to perform the experiments 

such as protein DNA interactions.  In coming future, more 

number of Serratia species will be added to this repository.  
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