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Abstract: In present days molecular data are available for many plant species which can be analyzed in relation to 

taxonomic or evolutionary or affinity context for different plant species. Biological Databases are libraries of life 

sciences information, collected from scientific experiments, published literature, high throughput experiment technology, 

and computational analyses. Biological databases play a central role in bioinformatics. They offer scientists the 

opportunity to access a wide variety of biologically data centrally. Authors have tried to generate preliminary 

bioinformatics data for some leguminous tree species. As much as possible of a particular type of information should be 

available in one plat form. In short we have made a database which includes all information of leguminous trees which 

are found in Anand district in Gujarat state of India, which contains Botanical information of each species and 

Bioinformatics information with analysis at one platform. The creation of such kind of database is reflection of 

interdisciplinary approach for current era where bioinformatics can play major role for botanical database. Which is 

further extended by developing bioinformatics database and placed all such relevant information on a wide platform for 

community in general as well as for scientific society in particular.   
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INTRODUCTION 

               Biological Databases are libraries of life 

sciences information, collected from scientific 

experiments, published literature, high throughput 

experiment technology, and computational analyses 

[20]. Biological databases play a central role in 

bioinformatics. They offer scientists the opportunity to 

access a wide variety of biologically data centrally. As 

much as possible of a particular type of information 

should be available in one single place (book, site, and 

database). Published data may be difficult to find or 

access and collecting it from the literature is very time-

consuming. Bioinformatics is considered as 

computational branch of molecular biology. This has 

been used by various people of different fields in their 

own context. Plant taxonomists are also one of them. 

This has been considering as one more doors towards 

modern trends in exploring plant taxonomy [5]. In 

present days molecular data are available for many 

plant species which can be analyzed in relation to 

taxonomic or evolutionary or affinity context for 

different plant species. Authors have tried to generate 

preliminary bioinformatics data for some leguminous 

tree species found in Anand district of Gujarat state in 

India which include total 31 tree species of 

Leguminosae family (Fig.1) [1-5, 8].  

 

Leguminosae family is further divided into 3 

subfamilies, namely, 1) Fabaceae (Papilionoideae), 2) 

Caesalpinioideae and 3) Mimosoideae [1,18]. 

   

METHODS 

               This database is divided into two parts. First 

part includes only botanical information of 31 tree 

species[1-2, 8], where as second part comprises of 

Bioinformatics section which includes all the 

information of each tree species whose data are 

deposited in respective database. Database creation was 

done with the help of Macromedia- dreamweaver MX – 

Software and formatting was done with html web page 

creation feature of this software. In this database, 

analysis was done with respective data of tree species 

DNA, PROTEIN sequences which are deposited in 

various biological databases [15-17]. Analysis was done 

for all tree species and such 330 results placed in 

different section.  

 

Information were collected for 31 tree species 

with respect to its general description, taxonomical 
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classification, locality, local name, fruit and flower, 

uses of trees and plant’s picture for each tree species 

(Fig 2) Data were collected from reference books, thesis 

and other sources [1-2, 5]. 

 

Further, out of 31 tree species, they were 

arranged into subfamilies such as Papilionoideae 

(Fabaceae) – 8 tree species, Caesalpinioideae – 12 tree 

species, Mimosoideae – 11 tree species. This database 

was divided into two parts. First part includes only 

botanical information for 31 tree species Botanical part 

contains information of each subfamily and also Key to 

the Genera & Species of each subfamily. 

 

In second part which is Bioinformatics section, 

is further divided into 3 more sub-sections where each 

species was searched in NCBI database [17] and after 

analysis was done with available species’ DNA and 

PROTEIN [15-17] data which is further described as, 

 

1. Multiple sequence alignment, 

2. DNA sequence information & analysis, 

3. Protein sequence information & analysis 

 

See, Figure 1 which is flow chart. It describes how this 

database was created. 

 

Figures 

 

 

 

                                                                                                                                         

                                                                                                                          

 

 

 

Figure 1. Methods to develop Bioinformatics database 

 

 
Figure 2. Home Page of database. 
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Figure 3. Botanical information of tree species. 
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Figure 4 - Bioinformatics section. 

 

 
Figure 5 – Multiple sequence alignment section. 

 

 
Figure 6 – DNA sequence information & analysis section. 
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Figure 7 – DNA sequence information of species. 

 

 
Figure 8 – PROTEIN sequence information & analysis section. 

 

 
Figure 9- Glossary. 

 

RESULTS

            Results include bioinformatics analysis with the 

help of free online tools and softwares are available, 

each Result is kept in respective section in this database 

where user could find their choice of result and 

information. In addition we have included information 

of each tool, like it’s basic information and 

interpretation of that results are also included which 
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would be very beneficial to people who don’t know 

about this bioinformatics tools and softwares. 

 

Multiple sequence alignment (Fig.5) 

Here 3 different tools have been used namely 

ClustalW2, TCOFFEE and Sequence Logo. 

 

1. ClustalW2- It is a general purpose global multiple 

sequence alignment program for DNA or proteins. It 

produces biologically meaningful multiple sequence 

alignments of divergent sequences. It calculates the best 

match for the selected sequences, and lines them up so 

that the identities, similarities and differences can be 

seen. Evolutionary relationships can be seen via 

viewing Cladograms or Phylograms [22, 9]. 

 

2. TCOFFEE- (Tree-based Consistency Objective 

Function For alignment Evaluation) is multiple 

sequence alignment software using a progressive 

approach. It generates a library of pair wise alignments 

to guide the multiple sequence alignment. It has 

advanced features to evaluate the quality of the 

alignments and some capacity for identifying 

occurrence of motifs (Mocca) [21]. 

 

3. Sequence Logo- It is a graphical representation of an 

amino acid or nucleic acid multiple sequence alignment. 

Each logo consists of stacks of symbols, one stack for 

each position in the sequence. The overall height of the 

stack indicates the sequence conservation at that 

position, while the height of symbols within the stack 

indicates the relative frequency of each amino or 

nucleic acid at that position. By using each tool, we got 

total 9 results (3 results of each tool) which include 

multiple sequence alignment of tree species, 

Cladogram, Phylogram, Guide tree and logo [23]. 

Also information of each tools that how this tool is 

useful to get information and also interpretation of 

results also included. Tree species placed to their 

respective subfamily like, 

1. Papilionoideae (Fabaceae) - 6 tree species  

2. Caesalpinioideae - 7 tree species  

3. Mimosoideae - 8 tree species. 

This section includes total 9 results from three 

tools which have been used. 

 

DNA sequence information & analysis (Fig.6) 

This section is divided into seven parts where 

first two sections are of biological databases which are 

NCBI [17] and EMBL [16]. 

 

Here, direct link of these two databases given, 

so user has to just click on the name of tree species and 

respective information will be fetched from NCBI and 

EMBL online databases, user also gets DNA sequence 

information of tree species (Fig. 7) [17]. DNA sequence 

information of 23 tree species is available in NCBI and 

EMBL databases. This section also includes five tools 

for DNA sequence analysis which are mentioned below. 

Total 23 results for each tool were shown [24-28].  

 

1. EMBOSS–Transeq - It translates nucleic acid 

sequences to the corresponding peptide sequence. It can 

translate in any of the 3 forward or three reverse sense 

frames, or in all three forward or reverse frames, or in 

all six frames [24].  

 

2. Genomatix- It is used to get DNA sequence's various 

statistics like, AT/GC-content, mono-nucleotides, di-

nucleotides, tri-nucleotides [25], [10]. 

 

3. The ORF Finder (Open Reading Frame Finder) - 

It is a graphical analysis tool which finds all open 

reading frames of a selectable minimum size in a user's 

sequence or in a sequence already in the database. This 

tool identifies all open reading frames using the 

standard or alternative genetic codes [26].  

 

4. GeneMark - It determine the protein-coding 

potential of a DNA sequence (within a sliding window) 

by using species specific parameters of the Markov 

models of coding and non-coding regions. This 

approach allows delineating local variations of coding 

potential; therefore, the GeneMark graph shows details 

of the protein-coding potential distribution along a 

sequence [27].  

 

5. GENSCAN- GenScan is an online program to 

identify complete gene structures in genomic DNA. It is 

based on a probabilistic model of genomic sequence 

composition / gene structure [28].  

 

Total 161 results of all tools are included in 

this section are in .pdf file format so user could directly 

save results in .pdf file in his/her computer. 

 

Protein sequence information & analysis (Fig.8) 

This section is divided into six parts where first two 

sections are of biological databases which are NCBI 

[17] and UNIPROT [15]. 

 

Here, direct link of these two databases given, 

so user has to just click on the name of tree species and 

respective information will be fetched from NCBI and 

UNIPROT online databases, and they gets PROTEIN 

sequence information of tree species . PROTEIN 

sequence information of 23 tree species is available in 

databases. This section includes four tools for 

PROTEIN sequence analysis which are mentioned here 

under.  

 

1. EMBOSS – pepinfo - It is used to get 

Hydrophobicity plots and Histogram of the presence of 

residues with the physico-chemical properties: Tiny, 

Small, Aliphatic, Aromatic, Non-polar, Polar, Charged, 

Positive, Negative.  This gives various amino acid 

properties in parallel for an input protein sequence. 

Total 21 results are shown using this tool [29]. 
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2. TMHMM – It is a membrane protein topology 

prediction method based on a hidden Markov model, it 

can discriminate between soluble and membrane 

proteins with both specificity and sensitivity better than 

99%, although the accuracy drops when signal peptides 

are present. Total 21 results are shown using this tool 

[31]. 

 

3. ProtParam - It computes various physico-chemical 

properties like the molecular weight, theoretical pI, 

amino acid composition, atomic composition, extinction 

coefficient, estimated half-life, instability index, 

aliphatic index and grand average of hydropathicity of 

given protein sequence. Total 20 results are shown 

using this tool [30]. 

 

4. GOR: It gives two outputs, one eye-friendly giving 

the sequence and the predicted secondary structure in 

rows, H=helix, E=extended or beta strand and C=coil; 

the second gives the probability values for each 

secondary structure at each amino acid position. The 

predicted secondary structure is the one of highest 

probability compatible with a predicted helix segment 

of at least four residues and a predicted extended 

segment of at least two residues. Total 21 results are 

shown using this tool [32]. 

 

Total 129 such results using all above 

mentioned tools are included in this section which are 

in .pdf file format so user could directly save results in 

.pdf file in his/her computer. 

 

Figure 9 describes Glossary section; which includes 

botanical terms used in this database.  

 

CONCLUSIONS  

This particular database served the demands of 

the present botanical community. So far such 

information is not available at one platform there by it 

will serve the purpose of their needs too. Various 

scattered data on such tree species were placed in such a 

manner that any botanist or biotechnologist who desire 

to find information on these particular trees will get at 

one touch or on mouse click. This particular work 

spreads over botanical realm to biotechnological realm 

through bioinformatics tools. As on one hand all 

botanical information such as scientific classifications, 

uses, images, distributions, general identification keys 

and characters are available on other hand any 

biotechnological information ranging from available 

kinds of proteins, number of amino acids, kind of amino 

acids, nucleotide sequences on particular tree species 

were gathered and placed systematically using 

bioinformatics tools in database.    
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