CHAPTER 1

1.INTRODUCTION

1.1.Oil palm
Oil palm is a monocotyledonous plant of the palm family (Arecaceae). Oil palms are used in commercial agriculture in the production of palm oil. Oil palm is a single-stemmed palm (i.e., it possesses a single shoot apical meristem) and produces male and female inflorescences successively on the same plant. Oil palms (Elaeis) comprise two species of the Arecaceae, or palm family. The African oil palm Elaeis guineensis is native to West Africa, occurring between Angola and Gambia, while the American Oil Palm Elaeis oleifera is native to tropical Central America and South America. Oil palm has an estimated haploid genome size about 1000 or 1700 Mbp, divided among 16 pairs of chromosomes. 

Oil palms are grown for their clusters of fruit, which can weigh 40-50 kg. Upon harvest, the drupe, pericarp and seeds are used for production of soap and edible vegetable oil; different grades of oil quality are obtained from the pericarp and the kernel, with the pericarp oil used mainly for cooking oil, and the kernel oil used in processed foods.

Oil palm is a species of particular economic importance as it is the second largest source of edible oil in the world after soybean. Oil palm is cultivated in the inter-tropical regions of Asia, Latin America and Africa. Oil crops are one of the most valuable traded agricultural commodities and are probably worth over $100 billion/yr. The current volume of traded vegetable oils is over 70 Mt per year. The domination of the oil crops is set to continue for the foreseeable future. 

The establishment of new plantations in South East Asia is predicted to double oil palm production in the next 15 years, making it, by then, the most important source of vegetable oils in the world. The world's largest producer and exporter of palm oil today is Malaysia, producing about 47% of the world's supply of palm oil. Indonesia is the second largest world producer of palm oil producing approximately 36% of world palm oil volume. Hence the oil palm is an important commercial crop, which requires biotechnology and bioinformatics tools for its improvement.                                      

1.2.Cocoa
Cocoa (Theobroma cacao) is a small (4–8 m tall) evergreen tree in the family Sterculiaceae (alternatively Malvaceae), native to tropical Mexico, but now cultivated throughout the tropics. Its seeds are used to make chocolate. It requires a humid climate with regular rainfall and good soil. 

‘Cocoa’ often refers to cocoa powder, the dry powder made by grinding cocoa seeds and removing the cocoa butter from the dark, bitter cocoa solids. The cacao plant was first given its name by Swedish natural scientist Carl von Linné (1707-1778), who called it "Theobroma cacao" or "food of the gods". 

Cocoa or Theobroma cacao consists of three different varieties: Forastero, Criollo and Trinitario. Forastero comprises 95% of the world production of cacao, and is the most widely used. Overall, the highest quality of cacao comes from the Criollo variety and is considered a delicacy; however, Criollo is harder to produce, hence very few countries produce it, with the majority of production coming from Venezuela (Chuao and Porcelana). The Trinitario is a mix between Criollo and Forastero.

Cocoa is the dried and partially fermented fatty seed of the cacao tree from which chocolate is made. The cacao tree apparently originated in the foothills of the Andes in the Amazon and Orinoco basins of South America.. Cacao trees will grow in a very limited geographical zone, of approximately 10 degrees to the north and south of the Equator. Nearly 70% of the world crop is grown in West Africa. About 3,000,000 tonnes of cocoa is grown each year.. 

Netherlands is the leading cocoa processing country, followed by the U.S. Hence cocoa is an important crop, which require biotechnology and bioinformatics tool for its improvement 

1.3.EST’s (Expressed Sequence Tags)

The Primary step of genome sequencing project is to make the EST sequences of respective organisms. EST’s are small pieces of DNA sequence (usually 200 to 500 nucleotides long) that are generated by sequencing either one or both ends of an expressed gene. The idea is to sequence bits of DNA that represent genes expressed in certain cells, tissues or organs from different organism and use these “tags “ to identify a gene out of a portion of chromosomal DNA by matching base pairs. The challenge associated with identifying genes from genomic sequences varies among organisms and is dependent upon genome size as well as the presence or absence of introns, the intervening DNA sequences interrupting the protein coding sequence of a gene. Expressed sequence Tags or EST’s provide researchers with a quick and inexpensive route for discovering new genes, for obtaining data on gene expression and regulation, and for constructing genome maps. 
1.4.Bioinformatics
Bioinformatics and computational biology involve the use of techniques including applied mathematics, informatics, statistics, computer science, artificial intelligence, chemistry and biochemistry to solve biological problems usually on the molecular level. Research in computational biology often overlaps with systems biology. Major research efforts in the field include sequence alignment, gene finding, genome assembly, protein structure alignment, protein structure prediction, prediction of gene expression and protein-protein interactions, and the modeling of evolution. A representative problem in bioinformatics is the assembly of high-quality genome sequences from fragmentary "shotgun" DNA sequencing.

1.5.Genome annotation

Genome annotation is the process of marking the genes and other biological features in a DNA sequence. Different software systems are used to find the genes (places in the DNA sequence that encode a protein), the transfer RNA, and other features, and to make initial assignments of function to those genes. Most current genome annotation systems work similarly, but the programs available for analysis of genomic DNA are constantly changing and improving. 

Various bioinformatics tools are present which consists of applications, usually with a text-based interface, which performs a specific task. The computational biology tools are used for searching large databases of protein or DNA sequences. Massive sequence databases provide a popular web-based implementation that searches protein and nucleic acid sequences used for genome annotation studies. 

1.5.1.Database EST

dbEST: Database of "Expressed Sequence Tags" a division of GenBank that contains sequence data and other information on “single pass”, cDNA sequences or EST’s from different organisms. EST projects develop large numbers of sequences and are commonly submitted to GenBank and dbEST as batches of dozens to thousands of entries, with a great deal of redundancy in the citation, submitter and library information. 

dbEST also includes sequences that are longer than the traditional ESTs, or are produced as single sequences or in small batches. Among these sequences are products of differential display experiments and RACE experiments. The thing that these sequences have in common with traditional ESTs, regardless of length, quality, or quantity, is that there is little information that can be annotated in the record. If a sequence is later characterized and annotated with biological features such as a coding region, 5'UTR, or 3'UTR, it should be submitted through the regular GenBank submissions procedure (via BankIt or Sequin), even if part of the sequence is already in dbEST. 

1.6.Databases
Database refers to the collection of related records, and the software used for database creation referred to as the database management system or DBMS. The central concept of a database is that of a collection of records, or pieces of knowledge. The database management system used in the work was MySQL and front hand used was PHP (Hypertext Preprocessor)

1.6.1.MySQL

The MySQL database has become the world's most popular open source database because of its consistent fast performance, high reliability and ease of use. It's used in more than 10 million installations ranging from large corporations to specialized embedded applications on every continent in the world. To administer MySQL databases one can use the included command-line tool (commands: mysql and mysqladmin).

1.6.2.PHP

PHP is the free software web application of phpMyAdmin, which is a server side tool.

PHP (PHP: Hypertext Preprocessor) is a reflective programming language originally designed for producing dynamic Web pages. PHP is used mainly in server-side scripting, but can be used from a command line interface or in standalone graphical applications. Textual User Interfaces can also be created using PHP. 

Annotatated databases are the result of the application of new software’s for genomics and other in-house tools to public (or custom) biosequence or biostructure databases. For example, Zenpatches is a database of putative protein interacting sites for the current relases of the Protein Data Bank. Annotated databases are designed to provide public access to ongoing research focused on the biotechnological aspects of both plants and animals. The best way to use the databases of annotations is through this software’s. The work is currently focusing on genomic analyses and annotation of Oil palm and Cocoa. The goal is to develop an annotated database that provides information on contigs, EST’s, gene information and sequence similarity related to Cocoa and Oilpalm.
OBJECTIVES 

· To annotate the putative genes and gene function using BLAST and CAP 3

· To develop an annotated database of Cocoa and Oil palm Contigs libraries using MySQL and PHP

CHAPTER 2

2.REVIEW OF LITERATURE

The molecular biology and bioinformatics have known the need for DNA annotation since the 1980s, where a previously unknown sequence representation of genetic material is annotated with information relating position to intron-exon-boundaries, regulatory sequences, repeats, gene names and protein products, etc. This annotation is usually stored in predefined fields in biological databases, especially sequence databases. There are a number of very active genomic and proteomic annotation projects today, including Mouse Genome Informatics, FlyBase, and WormBase. 

2.1.Genome annotation is the process of attaching biological information to sequences. It consists of two main steps:

1. Identifying elements on the genome, a process called Gene Finding, and

2. Attaching biological information to these elements.

The basic level of annotation is using BLAST (Altscul, 1990) for finding similarities, and then annotating genomes based on that. However, nowadays more and more additional information is added to the annotation platform. The additional information allows manual annotators to deconvolute discrepancies between genes that are given the same annotation.

The Ensembl database project provides a bioinformatics framework to organise biology around the sequences of large genomes (Hubbard et a., 2002). Ensembl database project is also an open source software engineering project to develop a portable system able to handle very large genomes and associated requirements from sequence analysis to data storage and visualisation. The Ensembl site is one of the leading sources of human genome sequence annotation and provided much of the analysis for publication by the international human genome project of the draft genome.

Full-length complementary DNAs (cDNAs) are essential (Motoaki et al., 2002) for the correct annotation of genomic sequences and for the functional analysis of genes and their products. The work was on isolation of 155,144 RIKEN Arabidopsis full-length (RAFL) cDNA clones. The 3'-end expressed sequence tags (ESTs) of 155,144 RAFL cDNAs were clustered into 14,668 nonredundant cDNA groups, about 60% of predicted genes, obtained 5' ESTs from 14,034 nonredundant cDNA groups and constructed a promoter database. The sequence database of the RAFL cDNAs is useful for promoter analysis and correct annotation of predicted transcription units and gene products. 

The systematic study of genes expressed by means of expressed sequence tag (EST) analysis in oil palm, a phylogenetically key clade of monocotyledons that is not widely represented in the sequence databases (Stefan Jouannic et al., 2005). Five different cDNA libraries were generated from male and female inflorescences, shoot apices and zygotic embryos and unidirectional systematic sequencing was performed. A total of 2411 valid EST sequences were thus obtained. Cluster analysis enabled the identification of 209 groups of related sequences and 1874 singletons. Putative functions were assigned to 1252 of the set of 2083 non-redundant ESTs obtained. The EST database described was a first step towards gene discovery and cDNA array-based expression analysis in oil palm.

However the putative function of these EST’s are not available in public database. since oil palm is an important plantation crop of ICAR system , the current work was undertaken to assign putative function of available EST’s.

2.2.Tools and Software’s

CAP3 is an online tool. In the present work CAP3 was used in genome annotation and to find the contigs. The CAP3 program includes a number of improvements and new features (Xiaoqiu Huang et al., 1999). The program has a capability to clip 58 and 38 low-quality regions of reads. It uses base quality values in computation of overlaps between reads, construction of multiple sequence alignments of reads, and generation of consensus sequences. The program also uses forward–reverse constraints to correct assembly errors and link contigs. An unusual feature of CAP3 is the use of forward-reverse constraints in the construction of contigs. Sequencing of both ends of a subclone often produces a forward-reverse constraint. A forward-reverse constraint specifies that the two reads should be on the opposite strands of the DNA molecule within a specified range of distance. CAP3 and PHRAP are usually used for finding contigs. PHRAP works in LINUX platform. CAP3 works on windows platform. 

2.3.BLAST (Basic Local Alignment Search Tool) 

BLAST searches are widely used for sequence alignment. The BLAST algorithm and the computer program that implements it were developed by Stephen Altschul, Warren Gish, David Lipman at the U.S. National Center for Biotechnology Information (NCBI), Webb Miller at The Pennsylvania State University, and Gene Myers at the University of Arizona.

The search results are commonly adopted for various functional and comparative genomic tasks such as annotating unknown sequences, investigating gene models and comparing two sequence sets (He et al., 2007). A number of programs and hardware solutions exist for efficient BLAST searching, but there is a lack of generic software solutions for mining and personalized management of the results. Personal BLAST Navigator (PLAN) is a versatile web platform that helps users to carry out various personalized pre- and post-BLAST tasks BLAST results are visualized by spreadsheets and graphs and are full-text searchable. Sequences and BLAST results are organized in projects, the data publication levels of which are controlled by the registered project owners. In addition, all analytical functions are provided to public users without registration. 

Sequence alignments provide a powerful way to compare novel sequences with previously characterized genes. Both functional and evolutionary information can be inferred from well-designed queries and alignments. 

2.4.MySQL

Marc Delisle is one of the lead developers of the very popular phpMyAdmin project; a web/browser-based tool for MySQL Administration. MySQL was used for this database creation. A unique advantage afforded MySQL users is the ability to use multiple storage engines to manage the underlying data stored on the server.. The MySQL server supplies engines that are internally developed, provided by third-party software vendors, and also allows a user to build their own storage engine if they desire. MySQL has also just introduced a new transactional storage engine – code named Falcon – that is currently available in an alpha release. Falcon is a next-generation transactional management engine designed to run on all popular hardware/architecture platforms. MySQL is popular for web applications and acts as the database component of the LAMP, MAMP, and WAMP platforms (Linux/Mac/Windows-Apache-MySQL-PHP/Perl/Python), and for open-source bug tracking tools like Bugzilla. Its popularity as a web application is closely tied to the popularity of PHP, which is often combined with MySQL and nicknamed the Dynamic Duo. It is easy to find many references that combine the two in websites and books. MySQL works on many different platforms—including AIX, BSDi, FreeBSD, HP-UX, GNU/Linux, Mac OS X, NetBSD, Novell NetWare, OpenBSD, OS/2 Warp, QNX, SGI IRIX, Solaris, SunOS, SCO OpenServer, SCO UnixWare, Tru64, Windows 95, Windows 98, Windows ME, Windows NT, Windows 2000, Windows XP and Windows Vista.

2.5.PHP
PHP is the free software web application of phpMyAdmin, which is a server side tool. The Danish/Greenlandic programmer Rasmus Lerdorf wrote PHP as a set of CGI binaries in the C programming language in 1994. PHP (PHP: Hypertext Preprocessor) is a reflective programming language originally designed for producing dynamic Web pages. PHP is used mainly in server-side scripting, but can be used from a command line interface or in standalone graphical applications. Textual User Interfaces can also be created using ncurses. PHP is a widely used general-purpose scripting language that is especially suited for Web development and can be embedded into HTML. PHP generally runs on a web server, taking PHP code as its input and creating Web pages as output, however it is also popular for command-line scripting and client-side GUI applications. PHP can be deployed on most web servers and on almost every OS platform free of charge. The PHP Group also provides the complete source code for users to build, customize and extend for their own use.

2.6. Annotated Databases:

The genome database GrainGenes (Gerard et al., 1998) has been a useful tool for collecting and displaying research information for the cereals community. The sequences were compared against NCBI genome data banks using BLAST search programs. Over 1000 sequences have been analyzed and about 26% of the mapped sequences and 49% of the wheat endosperm library sequences had good matches to archived database sequences. Sequences, which did not match wheat sequences in the database often, matched sequences of closely related cereals. This data is being integrated into the GrainGenes database and display tools are being developed to make searches within the database more informative.

POGs/PlantRBP (http://plantrbp.uoregon.edu/) is a relational database (Walker et al., 2006) that integrates data from rice, Arabidopsis, and maize by placing the complete Arabidopsis and rice proteomes and available maize sequences into 'putative orthologous groups' (POGs). Annotation efforts will focus on predicted RNA binding proteins. POGs form the heart of the database, and were assigned using a mutual-best-hit-strategy after performing BLAST comparisons of the predicted Arabidopsis and rice proteomes. 

The work (Guo et al., 2006) describes a protein subcellular localization method, which extracts features from protein profiles rather than from amino acid sequences. Subcellular location is an important functional annotation of proteins. The prediction results show that the proposed method performs better than those methods based on amino acid sequences. The prediction results of the proposed method are also compared with Subcellular location on two redundance-reduced datasets. 

TransportDB (http://www.membranetransport.org/) is a comprehensive database (Ren et al., 2006) resource of information on cytoplasmic membrane transporters and outer membrane channels in organisms whose complete genome sequences are available. TransportDB is a MySQL database that is queried using PHP. The database and PHP pages are stored on a Linux web server. TransportDB contains the complete predicted transport profile for each organism. The complete set of membrane transport systems and outer membrane channels of each organism are annotated based on a series of experimental and bioinformatic evidence and classified into different types and families according to their mode of transport, bioenergetics, molecular phylogeny and substrate specificities.

 Frequent outbreaks of highly pathogenic avian influenza and the increasing data available for comparative analysis require a central database specialized in influenza viruses (IVs), such a database was by established (Chang et al., 2006) the Influenza Virus Database (IVDB) to integrate information and create an analysis platform for genetic, genomic, and phylogenetic studies of the virus. The BLAST, multiple sequence alignment and phylogenetic analysis tools were integrated for online data analysis. IVDB is publicly available at http://influenza.genomics.org.cn.

Repbase is a reference database (Kohany et al., 2006) of eukaryotic repetitive DNA, which includes prototypic sequences of repeats and basic information described in annotations. Updating and maintenance of the database requires specialized tools, which  have created and made available for use with Repbase, and which may be useful as a template for other curated databases. The database describes the software tools RepbaseSubmitter and Censor, which are designed to facilitate updating and screening the content of Repbase.

The MGOS (Magnaporthe grisea Oryza sativa) web-based database (Soderlund et al., 2006) contains data from Oryza sativa and Magnaporthe grisea interaction experiments in which M. grisea is the fungal pathogen that causes the rice blast disease. MGOS was developed as a central web-based repository for all the experimental data along with the rice and M. grisea genomic sequence. Community-based annotation is available for the M. grisea genes to aid in the study of the interactions.

There is an increasing need to automatically annotate a set of genes or proteins. KOBAS (KEGG Orthology -Based Annotation System). KOBAS server (Wu et al., 2006) with a friendly web-based user interface and enhanced functionalities can annotate the input with KO (KEGG Orthology) terms and KEGG pathways by BLAST sequence similarity or directly ID (identifiers) mapping to genes with known annotations. KOBAS server can be accessed at http://kobas.cbi.pku.edu.cn.

Chloroplast Genome database (Cui et al., 2006) contains annotated chloroplast/plastid genomes from the NCBI Organelle Genomes section at NCBI. Genes can be searched by their annotated names, conduct flexible BLAST searches, download protein and nucleotide sequences extracted from a selected chloroplast genome, and browse the putative protein families (tribes) created using TribeMCL.

The homeobox 


genes (Anne et al., 2007) comprise a large 

gene

 superfamily characterized by a conserved DNA motif encoding the homeodomain. Most homeodomain proteins function as transcription factors, and many have important roles in embryonic development and cell differentiation. Database has description of annotation homeobox genes in human genome (ARGFX, DPRX, TPRX1 and DUXA).From the studies it’s proposed that TPRX1, DPRX and DUXA are highly divergent derivatives of the CRX 

gene,

 itself a member of the Otx homeobox 

gene family.

CHAPTER 3

 3.MATERIALS AND METHODS

The study was conducted at the Bioinformatics section, Central Plantation Crop Research Institute (CPCRI), ICAR unit, Kasaragod, Kerala.

3.1.Retrieval of dbEST sequences from NCBI (National Center for Biotechnology Institute) 

NCBI (National Center for Biotechnology Institute) was established in 1988 as a national resource for molecular biology information. NCBI creates public databases, conducts research in computational biology, develops software tools for analyzing genome data, and disseminates biomedical information - all for the better understanding of molecular processes affecting human health and disease. dbEST is a division of GenBank that contains sequence data and other information on "single-pass" cDNA sequences, or Expressed Sequence Tags, from a number of organisms. dbEST contains 41,819,392 public entries as on February 16, 2007
The numbers of EST’s available for different crops are written under

Arabidopsis thaliana 


1,276,130 

Oryza sativa (rice) 


1,211,078

Zea mays 



1,161,193

Triticum aestivum (wheat)

 855,081

Glycine max (soybean) 

371,817

Solanum lycopersicum (tomato) 
249,794

Lotus japonicus 


150,631
Elaeis guineensis


    2,462 

Theobroma cacao


     6,597 

Retrieval of Oil Palm EST from dbEST

Oil Palm EST’s were retrieved from dbEST (Division of GenBank) dbEST contains thousands of EST’s with many other organisms. Sequences of all tissues were retrieved from dbEST. These retrieved sequences are saved in a Text format. The tissues from which EST’s developed are categorized as 

1. Normal apex 

2. Abnormal apex

3. Male inflorescence 

4. Female inflorescence

5. Immature zygotic embryo

The numbers of EST’s available for each tissue are 

Tissue Category



Number of EST’s

1. Abnormal apex





998
2. Normal apex





313
3. Male inflorescence





625
4. Female inflorescence




349
5. Immature Zygotic Embryo




126
Contig preparation

Oil palm EST sequences were converted to FASTA (Fast-Alignment Tool) format. FASTA formatted sequences were then converted into Contigs by running in CAP3 (Contig Assembly Program3) giving the result. CAP3 is a freely available online tool. The FASTA format sequences were pasted in CAP3 page on tissue basis. Press the run button that gives the result of contigs present in each tissue. The CAP3 results were saved in Text format.  

Oil palm (Elaeis guineensis) contains:

        Tissue Category                                       Contigs
1. Abnormal apex  



86 

2. Normal apex 




13 

3. Female inflorescence  



16 

4. Male inflorescence 



44 

5. Immature zygotic embryo  

 
 9 

Similarity Search through BLAST

Step 1:  Run in the BLAST tool. 

The contigs were run in BLAST tool and found their function by comparing with other plants. BLASTx was used to find similarity of unknown EST’s against nr database of plants. The contigs in each tissue were run in BLASTx and BLASTn. In BLASTn three organisms were taken. They are Arabidopsis thaliana; Oryza sativa and Zea mays .In BLASTx viridiplante were chosen. These results were saved in html format. Analyses each result of BLASTx and BLASTn and chosen the high score.

Step 2:  Organisms with High score and E value was chosen.

From the above results organisms having high score were selected by comparing with BLASTx and BLASTn. Maximum identity and E value were also also taken into account while comparing. Each organism was saved in HTML format.

Step 3:  Gene functions of each Contigs were identified.
Organisms with best score were identified for predicting their Gene function. Comparative analyses were performed to predict Gene functions and also the function of EST’s.

3.2.About Database

The database was developed by using MySQL and PHP programs. MySQL is mainly used for data storage purpose. In this database mainly EST’s, BLAST results and Gene information of cocoa and Oil palm were stored in six different tables (3 in cocoa and 3 in Oil palm).

Table1 in Oil palm-EST’s

EST’s of Oil palm contains six different tables, which stores information about six different tissues. Each table contains information about EST’s in FASTA format and number of contigs present in each tissue.

 Table 1 (Abnormal apex tissue)- Information about contigs (86 contigs) and EST’s (FASTA format).

Table 2 (Male inflorescence tissue)- Information about contigs (44 contigs) and EST’s (FASTA format).

Table 3 (Female inflorescence)- Information about contigs (16 contigs) and EST’s (FASTA format).

Table 4 (Normal apex)- Information about contigs (13 contigs) and EST’s (FASTA format).

Table 5 (Immature Zygotic Embryo)- Information about contigs (9 contigs) and EST’s (FASTA format).

Table 6 (Lambda Zap!!)- Information about contigs (0 contigs) and EST’s (FASTA format).

Table 2 in Oil palm- BLAST Result
BLAST result of Oil palm contains five different Tables, which stores information about five different tissues. Each tissue contains information about contig number and BLAST result.

Table 1 (Abnormal Apex) – Information about contig number and BLAST result.

Table 2 (Male inflorescence) – Information about contig number and BLAST result.                                                 

Table 3 (Female inflorescence) – Information about contig number and BLAST result.

Table 4 (Normal Apex)- Information about contig number and BLAST result.

Table 5 (Immature Zygotic Embryo) – Information about contig number and BLAST result.

Table3 in Oil palm -Gene information result

Gene information Table of Oil palm contains five different tables, which stores information about five different tissues. Each tissue contains information about 

· Contig number

· Similarities found in each organism

· Accession number

· Structure accession number and

· Gene function of each organism.

Table 1 (Abnormal Apex Tissue)- Gene information of Abnormal Apex.

Table 2 (Male Inflorescence Tissue)- Gene information of Male Inflorescence.

Table 3 (Female Inflorescence Tissue)- Gene information of Female Inflorescence.         

Table 4 (Normal Apex Tissue)- Gene information of Normal Apex.

Table 5 (Immature Zygotic Embryo Tissue)- Gene information of 

               Immature Zygotic Embryo.

Table 1 in cocoa-EST’s
EST’s of cocoa contains seven different tables, which stores information about seven different tissues. Each table contains information about EST’s in FASTA format and number of contigs present in each tissue.

Table 1 (Bean and Leaves Tissues)- Information about contigs (452contigs) and EST’s (FASTA format).

Table 2 (Defense related)- Information about contigs (279 contigs) and EST’s (FASTA format).

Table 3 (Young Red Leaves)- Information about contigs (5 contigs) and EST’s (FASTA format).

Table 4 (Differential display)- Information about EST’s (FASTA format) and it contains zero contigs.

Table 5 (Mature Zygotic Embryo)- Information about contigs (0 contigs) and EST’s (FASTA format).

Table 6 (Somatic Embryo)- Information about contigs (0 contigs) and EST’s (FASTA format).

Table 7 (Immature Zygotic Embrayo)- Information about contigs (0 contigs) and EST’s (FASTA format).

Table 2 in cocoa- BLAST results

BLAST result of cocoa contains three different Tables, which stores information about three different tissues. Each tissue contains information about contig number and BLAST result.

Table 1 (Bean and Leaves) – Information about contig number and BLAST result.

Table 2 (Defense related)- Information about contig number and BLAST result.

Table 3 (Young Red Leaves)- Information about contig number and BLAST result.    

Table 3 in cocoa -Gene information result

Gene information Table of cocoa contains three different tables, which stores information about three different tissues. Each tissue contains information about 

· Contig number

· Similarities found in each organism

· Accession number

· Structure accession number 

· Gene function of each organism.

Table 1 (Bean and Leaves)- Gene information of Bean and Leaves.

Table 2 (Defense Related)- Gene information of Defense Related. 

Table 3 (Young Red Leaves)- Gene information of Young Red Leaves.

RESULT

Cocoa and Oil Palm Putative Gene Database
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Oil palm-EST’s 

EST’s of Oil palm contains six different tables, which stores information about five different tissues. 
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Oil palm sequence were retrieved from dbEST .Oil palm contains six tissues and 2416 EST’s.

 Oil palm (Elaeis guineensis) contains:

	Tissues


	Number of EST’s

	Abnormal apex
	998


	Normal apex
	                                 313


	Male inflorescence
	625



	Female inflorescence
	349



	Immature Zygotic Embryo
	126



	Total
	                               2411




Example for EST sequence of Oil palm normal apex

>gi|56929006|gb|CN599666.1|CN599666 EG-A01_007_G10 Oil palm normal apex Lambda Zap Library Elaeis guineensis cDNA, mRNA sequence

TTGGCCTTCTTTTTGAGAAAAGAACCCTTGGTCTTCGTCCGCTCGTCCGCCTCCGCTTAAACTTCCGATAATGGCCTCCGTTGCCGCTGCATCGACGCAACCGATCAGAGCTTCCCTTCCCCTCTCTTCCTGGAGAATTAATGGAGCCAGAAGGGTGGTTGCGGCCGCACGCCGTATCGCTTCTCCTCCTTTCATTTCGCCCGTCTCTCGTCCGTATGGAAGCGGCTGCGTTCCCCTTTTTGGTCATCCATGGCGACTCCAATCCAAGCGATTCGGCCCTGCTCTCTCGATCCGATGCTTCTCCGCGTTGAGCCCGGAAATGAGGTCGACGTTGGATAAGGTGGTGAAATCACACACAGTGGTTCTTTTTATGAAGGGAACCAAGGATTTCCCACAGTGTGGCTTNNNAAGCACTGTTGTGCAGATACTGNNNNNNNTAAATGTGNCATTCGAGACGCTGANTATACTNNNNNNTGAA

Each tissues contains information about number of contigs present and EST’s (FASTA format)
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These EST’s were run in CAP3 (contig assembly program). These EST’s are run in CAP3 tool by tissues basis. Oil palm (Elaeis guineensis) contains:

	Tissues
	Contigs

	Abnormal apex 
	                         86



	Normal apex
	                         13



	Female inflorescence
	16

	Male inflorescence
	44

	Immature zygotic embryo
	 9

	Total  
	168




          Example for contig of Oil palm immature zygotic embryo 

>Contig1

GAGCGGAGGGAGCGNNNNNNGTGCGAAAAGCNNNGCGAGGAGGAGTATAAGGAGCATCGTGGAAGGAGCANNNNNNNAGAGGAGGGAGAGGAAGNAAGGGGGGAGAAGAGGAGAGAGAGCGATCCTTACTTCTTCGATGAGGAGAGCTTCCTGCACCGGGTCAGGACCGAGCACGGCCATGTTAGGGTCCTCAGAAACTTCTTGGAGAAATCCAAGCTTTTGCTCGGAGTCGCCAACTATCGTGTTGCCATCCTCGAGACCAATCCAAACACCTTTGTGCTCCCCAGCCACTGGGACGCAGAGGCCCTCTCTTCGTAGCCAGAGGACATGGACATATAACTCTCCAGTGTCAAGATAACAAGGCGACACACGAGCTTCGCCGGGGAGATATCATGAGGGTGCGTGCAGGAACCATCGTGTCTTTCGCGAACAGAGGCGTCGGGAACGAGAAGCTCGTTATAGTCATTCTCCTCCATCCCGTAGCCACTCCTGGCATGTTTGAGGCGTTCGTTGGTGCTGGTGGACAAAACCCCGAGTCATTCTACCGGAGCTTCAGCAAGCGAGTCTTAGCGCTNNNTTCAATACACGAGAAGACAAGCTGGAGAG

Oil palm- BLAST Result
BLAST result of Oil palm contains five different Tables, which stores information about five different tissues. 
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The contigs obtained from CAP3were pasted to BLAST page and run BLASTx and BLASTn. BLAST search were done on tissue basis. From the blast result it was found that function of each contigs were similar in many different organisms. BLASTn was performed with Arabidopsis thaliana, Oryza sativa and Zea mays. BLASTx were done in viridiplante and compared with the organisms shown below:

Arabidopsis thaliana,

Oryza sativa, Zea mays, 

Triticum aestivum, 

Glycine max, 

Solanum lycopersicum, 

Hordeum vulgare 

Lotus japonicus.
Each tissue contains information about contig number and BLAST result.
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Oil palm -Gene information result

       Gene information Table of Oil palm contains five different tables, which stores information about five different tissues. 
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Each tissue contains information about Contig number, Similarities found in each organism, Accession number, Structure accession number and Gene function of each organism.
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Cocoa-EST’s

EST’s of cocoa contains seven different tables, which stores information about seven different tissues.
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Each table contains information about EST’s in FASTA format and number of contigs present in each tissue.
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Cocoa- BLAST results

BLAST result of cocoa contains three different Tables, which stores information about three different tissues.
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Each tissue contains information about contig number and BLAST result.
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Cocoa -Gene information result

Gene information Table of cocoa contains three different tables, which stores information about three different tissues. 
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Each tissue contains information about Contig number, Similarities found in each organism, Accession number, Structure accession number, and Gene function of each organism.
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  PHP Script
<?php

include "connection.php";

$sq="select * from opabnormal_gene ";

$x=mysql_query($sq);

?>

</div>

<span class="style7"><br>

</span>

<?php

//include "connection.php";

<?php

/*include "connection.php";

$sequence=$_GET['sequence'];*/

$r1="select * from opabnormal_gene where plant_name='$plant_name'";

$f1=mysql_query($r1);

$rs1=mysql_feth_row($f1);

?>

<?php

echo "<table border='1' width=750 bgcolor='#C3C3C3<p></p>'>

<tr>

<th>Sl.No</th>

<th>Contigs</th>

<th>Similarities Found</th>

<th>Accession No</th>

<th>Structure No</th>

<th>Gene Function</th>

</tr>";

?>

<?php

  HTML Script

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

<style type="text/css">  

<!--

style10 {color: #FFFF00; font-size: 20px; font-family: "Times New Roman", Times, serif; }

.style13 {

font-size: 16px;

color: #990000;

}

style17 {color: #990033; font-size: 16px; }

style18 {color: #990000}

style23 {

font-size: 24px;

font-style: italic;

color: #99CCCC;

}

style28 {color: #990033; font-size: 16px; font-weight: bold; }

style29 {

color: #000000;

font-size: 20px;

font-weight: bold;

}

-->

</style>

<script language="JavaScript" type="text/JavaScript">

<!--

function MM_reloadPage(init) {  //reloads the window if Nav4 resized

if (init==true) with (navigator) {if ((appName=="Netscape")&&(parseInt(appVersion)==4)) {

document.MM_pgW=innerWidth; document.MM_pgH=innerHeight; onresize=MM_reloadPage; }}

else if (innerWidth!=document.MM_pgW || innerHeight!=document.MM_pgH) location.reload();

}

MM_reloadPage(true);

function MM_findObj(n, d) { //v4.01

var p,i,x;  if(!d) d=document; if((p=n.indexOf("?"))>0&&parent.frames.length) {

d=parent.frames[n.substring(p+1)].document; n=n.substring(0,p);}

if(!(x=d[n])&&d.all) x=d.all[n]; for (i=0;!x&&i<d.forms.length;i++) x=d.forms[i][n];

for(i=0;!x&&d.layers&&i<d.layers.length;i++) x=MM_findObj(n,d.layers[i].document);

if(!x && d.getElementById) x=d.getElementById(n); return x;

}

for (i=0; i<(args.length-2); i+=3) if ((obj=MM_findObj(args[i]))!=null) { v=args[i+2];

if (obj.style) { obj=obj.style; v=(v=='show')?'visible':(v=='hide')?'hidden':v; }

obj.visibility=v; }

}

function MM_preloadImages() { //v3.0

var d=document; if(d.images){ if(!d.MM_p) d.MM_p=new Array();

var i,j=d.MM_p.length,a=MM_preloadImages.arguments; for(i=0; i<a.length; i++)

if (a[i].indexOf("#")!=0){ d.MM_p[j]=new Image; d.MM_p[j++].src=a[i];}}

</script>

</head>

<body onLoad="MM_showHideLayers('Layer3','','hide','Layer4','','hide', 'Layer5','','hide','Layer6','','hide','Layer7','','hide','Layer8','','hide');">

<table width="955" border="0" align="center" cellspacing="0.5" bordercolor="#000000" bgcolor="#669999">

<tr>

<th colspan="3" scope="row"><img src="../images/Topimage.gif" width="957" height="128"></th>

</tr>

<tr bgcolor="#663300">

<th colspan="3" scope="row">&nbsp;</th>

</tr>

<tr bgcolor="#4E9C9C">

<th height="15" colspan="3" scope="row">

<div align="center">

sion=5,0,0,0" width="100" height="20">

<param name="movie" value="button1.swf">

<param name="quality" value="high">

<param name="bgcolor" value="#669999">

<embedsrc="button1.swf" quality="high" 

</object>

sion=5,0,0,0" width="100" height="20">

<param name="movie" value="button2.swf">

<param name="quality" value="high">

<param name="bgcolor" value="#669999">

<embed src="button2.swf" quality="high" bgcolor="#669999"></embed>

</object>

<object classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" 

<param name="movie" value="button3.swf">

<param name="quality" value="high">

<param name="bgcolor" value="#669999">

<embed src="button3.swf" quality="high" 

<param name="movie" value="button4.swf">

<param name="quality" value="high">

<param name="bgcolor" value="#669999">

<embed src="button4.swf" quality="high" 

sion=5,0,0,0" width="100" height="20">

<param name="movie" value="button5.swf">

<param name="quality" value="high">

<param name="bgcolor" value="#669999">

<embed src="button5.swf" quality="high" 

<object classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" 

<param name="movie" value="button6.swf">

<param name="quality" value="high">

<param name="bgcolor" value="#669999">

<embed src="button6.swf" quality="high" bgcolor="#669999"></embed>

</object>

</div></th>

</tr>

<tr bgcolor="#4E9C9C">

<th bgcolor="#669999" scope="row"><div align="center" class="style23">OIL PALM </div></th>

<th bgcolor="#669999" class="style2 style29" scope="row">Oil palm  - Abnormal apex -Gene information </th>

<th bgcolor="#669999" class="style23" scope="row"><div align="center"></div></th>

</tr>

<tr>

<th width="182" valign="top" scope="row"><table width="194" height="220" border="1" align="left" cellspacing="0.5" bordercolor="#993300" bgcolor="#2C8383">

<tr>

<td class="style1" onMouseOver="MM_showHideLayers('Layer6','','show')" onMouseOut="MM_showHideLayers('Layer6','','hide')"><div align="center">EST's </div>

<div id="Layer6" style="position:absolute; z-index:14; left: 204px; top: 217px; width: 212px; height: 180px; background-color: #669999; layer-background-color: #669999; border: 1px none #000000;">

<table width="212" height="198" border="1" cellpadding="0" cellspacing="0" bordercolor="#993300" bgcolor="#66CCCC">

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center" class="style17"><strong> <a href="oilpalm Abnormal apex.htm" class="style13">Abnormal apex </a></strong></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="oilpalm Male inflorescence.htm" class="style13"><strong>Male inflorescence </strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="oilpalm Female inflorescence.htm" class="style13"><strong>Female inflorescence</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="oilpalm Normal apex.htm" class="style13"><strong>Normal apex </strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="oilpalm Immature Zygotic Embryo.htm" class="style13"><strong>Immature Zygotic Embryo</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="oilpalm Lambda Zap II.htm" class="style13"><strong>Lambda Zap II</strong></a></div></td>

</tr>

</table>

</div></td>

</tr>

<tr>

<td class="style1" onMouseOver="MM_showHideLayers('Layer7','','show')" onMouseOut="MM_showHideLayers('Layer7','','hide')"><div align="center"><span class="style8"><strong><span class="style10">BLAST Result </span></strong></span></div>

<div id="Layer7" style="position:absolute; z-index:18; left: 204px; top: 290px; width: 213px;">

<table width="212" border="1" cellpadding="0" cellspacing="0" bordercolor="#993300" bgcolor="#669999">

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><span class="style18 style13"><span class="style28"><a href="op abnormal.php" class="style13">Abnormal apex</a></span></span></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="op male.php" class="style13"><strong>Male inflorescence</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="op female.php" class="style13"><strong>Female inflorescence </strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="opnormal.php" class="style13"><strong>Normal apex</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><span class="style13"><a href="op zygotic.php" class="style13"><strong>Immature Zygotic Embryo</strong></a></span></div></td>

</tr>

</table>

</div></td>

</tr>

<tr>

<td class="style1" onMouseOver="MM_showHideLayers('Layer8','','show')" onMouseOut="MM_showHideLayers('Layer8','','hide')"><div align="center"><span class="style10">Gene Information </span></div>

<div id="Layer8" style="position:absolute; width:212px; height:33px; z-index:12; left: 204px; top: 356px;">

<table width="212" border="1" cellspacing="0" cellpadding="0" bordercolor="#993300">

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><span class="style18 style13"><span class="style17"><span class="style28"><a href="op abnormal gene.php" class="style13">Abnormal apex</a></span></span></span></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="op malegene.php" class="style13"><strong>Male inflorescence</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><divalign="center"><ahref="opfemalegene.php" class="style13"><strong>Femaleinflorescence</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="op normalgene.php" class="style13"><strong>Normal apex</strong></a></div></td>

</tr>

<tr>

<td bgcolor="#66CCCC" class="style2"><div align="center"><a href="op immature gene.php" class="style13"><strong>Immature ZygoticEmbryo</strong></a></div></td>

</tr>

</table>

</div></td>

</tr>

</table></th>

<td width="595" valign="top"><div align="center">

<div id="Layer1" style="position:absolute; width:745px; height:115px; z-index:11; left:

222px; top: 192px;">

<table width="300" height="115" border="0" cellspacing="0">

<tr>

<th valign="top" scope="row">

$i=1;

//echo addslashes($ssr);

while ($row = mysql_fetch_array($x))

{

echo "<tr>";

echo"<td align=centre>".$i."</td>";

echo "<td align=left>" . $row['contigs'] . "</td>";

echo "<td align=left>" . $row['plant_name'] . "</td>";

echo"<td><ahref='exmp22.php?acc_no=".$row['acc_no']."'>". $row['acc_no']."</a></td>";

echo "<td align=left>" . $row['struc_no'] . "</td>";

echo "<td align=centre>" . $row['funct'] . "</td>";

$i++;

echo "</tr>";

}

echo "</table>";

?>

</th>

</tr>

</table>

<td width="176">

<div align="center">      </div></td>

</tr>

<tr>

<th colspan="3" scope="row"><p>&nbsp;</p>

</th>

</tr>

</table>

</body>

</html>

Annotation based on Oil palm Tissues;

Abnormal Apex;

	Contigs
	Max:Idty(%)
	Arabidopsis

Thaliana
	Max:Idty
	Oryza sativa
	Other organisms
	Predicted Gene function

	     11
	        93
	Glutathione peroxidase activity
	       78
	Glutathione peroxidase activity
	Glutathione peroxidase activity
	Glutathione peroxidase activity

	      31
	         88
	Elongation factor 1-alpha
	87
	Elongation factor 1-alpha
	Elongation factor 1-alpha
	Elongation factor 1-alpha

	40
	90
	Structural constituent of ribosome
	83
	Structural constituent of ribosome
	Structural constituent of ribosome
	Structural constituent of ribosome

	42
	84
	Polyubiquitin
	89
	Polyubiquitin
	Polyubiquitin
	Polyubiquitin

	54
	82
	Adenosyl homocysteinase activity
	93
	Adenosyl homocysteinase activity
	Adenosyl homocysteinase activity
	Adenosyl homocysteinase activity

	57
	88
	Nucleic acid binding
	86
	Nucleic acid binding
	Nucleic acid binding
	Nucleic acid binding

	58
	80
	Chalcone synthase activity
	82
	Chalcone synthase activity
	Chalcone synthase activity
	Chalcone synthase activity

	60
	82
	Ribosomal protein
	88
	Ribosomal protein
	Ribosomal protein
	Ribosomal protein

	64
	81
	Ribulose-bisphosphate carboxylase activity
	87
	Ribulose-bisphosphate carboxylase activity
	Ribulose-bisphosphate carboxylase activity
	Ribulose-bisphosphate carboxylase activity

	65
	100
	Drought-responsive
	87
	Drought-responsive
	Nil
	Drought-responsive

	70
	93
	Permease activity
	96
	Permease activity
	Permease activity
	Permease activity

	71
	87
	Amino acid transporter activity
	83
	Amino acid transporter activity
	Amino acid transporter activity
	Amino acid transporter activity

	76
	100
	UDP-glucuronate decarboxylase activity
	81
	UDP-glucuronate decarboxylase activity
	UDP-glucuronate decarboxylase activity
	UDP-glucuronate decarboxylase activity

	78
	81
	Glyceraldehyde-3-phosphate dehydrogenase
	83
	Glyceraldehyde-3-phosphate dehydrogenase
	Glyceraldehyde-3-phosphate dehydrogenase
	Glyceraldehyde-3-phosphate dehydrogenase

	80
	86
	Glycine-rich RNA binding protein
	94
	Glycine-rich RNA binding protein
	Glycine-rich RNA binding protein
	Glycine-rich RNA binding protein

	81
	100
	Ribonuclease P activity
	88
	Ribonuclease P activity
	Ribonuclease P activity
	Ribonuclease P activity

	86
	92
	Expansin-related
	100
	Expansin-related
	Expansin-related
	Expansin-related


Male Inflorescence;
	     2
	95
	Elongation factor activity
	88
	Elongation factor activity
	Elongation factor activity
	Elongation factor activity

	10
	80
	Glutathione peroxidase activity
	100
	Glutathione peroxidase activity
	Glutathione peroxidase activity
	Glutathione peroxidase activity

	11
	87
	Ascorbate peroxidase activity
	78
	Ascorbate peroxidase activity
	Ascorbate peroxidase activity
	Ascorbate peroxidase activity

	12
	89
	Structural constituent of ribosome
	88
	Structural constituent of ribosome
	Structural constituent of ribosome
	Structural constituent of ribosome

	17
	100
	Structural constituent of ribosome
	---
	Structural constituent of ribosome
	Structural constituent of ribosome
	Structural constituent of ribosome

	21
	100
	Lysyl-tRNA Synthetase activity
	100
	Lysyl-tRNA Synthetase activity
	Lysyl-tRNA Synthetase activity
	Lysyl-tRNA Synthetase activity

	29
	4
	Reticulon
	91
	Reticulon
	Reticulon
	Reticulon

	33
	80
	Fructose-bisphosphate aldolase activity
	83
	Fructose-bisphosphate aldolase activity
	Fructose-bisphosphate aldolase activity
	Fructose-bisphosphate aldolase activity

	37
	100
	Peroxidase activity
	97
	Peroxidase activity
	Peroxidase activity
	Peroxidase activity

	40
	90
	Structural constituent of ribosome
	85
	Structural constituent of ribosome
	Structural constituent of ribosome
	Structural constituent of ribosome


  Female inflorescence;  

	3
	95
	Structural constituent of ribosome
	84
	Structural constituent of ribosome
	Structural constituent of ribosome
	Structural constituent of ribosome

	4
	87
	Translation elongation factor activity
	85
	Translation elongation factor activity
	Translation elongation factor activity
	Translation elongation factor activity

	5
	85
	Heat shock protein
	83
	Heat shock protein
	Heat shock protein
	Heat shock protein


Normal Apex;
	6
	79
	Catalase activity
	100
	Catalase activity
	Catalase activity
	Catalase activity

	   10
	87
	Chlorophyll binding
	86
	Chlorophyll binding
	Chlorophyll binding
	Chlorophyll binding


Immature Zygotic Embryo;

	3
	100
	Heat shock proteins
	96
	Heat shock proteins
	Heat shock proteins
	Heat shock proteins

	7
	100
	Zinc- metallothionein class II
	100
	Zinc- metallothionein class II
	Zinc- metallothionein class II
	Zinc- metallothionein class II


 SUMMARY

Oil palm (Elaeis guineensis) is a monocotyledonous plant of the palm family Arecaceae and Cocoa (Theobroma cocoa) is a small evergreen tree in the family Sterculiaceae. Oil palms are used in commercial agriculture in the production of palm oil and is a species of particular economic importance as it is the second largest source of edible oil in the world after soybean. Cocoa consists of three different varieties: Forastero, Criollo and Trinitario. Forastero comprises 95% of the world production of cacao, and is the most widely used. Hence Oil palm and cocoa are important crops, which require biotechnology and bioinformatics tool for its improvement

The main objectives of the work were to annotate the putative genes and gene function using BLAST and CAP 3 and to develop an annotated database of Cocoa and Oil palm Contigs libraries using MySQL and PHP. For the annotation of putative genes and gene functions EST’s of Oil palm were retrieved from dbEST. These retrieved sequences are saved in Text format. The tissues from which EST’s developed are categorized in to five. They are Normal apex, Abnormal apex, Male inflorescence, Female inflorescence and Immature zygotic embryo. Oil palm EST sequences were converted to FASTA (Fast-Alignment Tool) format. FASTA formatted sequences were then converted into Contigs by running in CAP3 (Contig Assembly Program3) giving the result. The FASTA format sequences were pasted in CAP3 page on tissue basis. Press the run button that gives the result of contigs present in each tissue. The CAP3 results were also saved in Text format.  The contigs were then run in BLAST tool and found their function by comparing with other plants. BLASTx was used to find similarity of unknown EST’s against nr database of plants. The contigs in each tissue were run in BLASTx and BLASTn. In BLASTn three organisms were taken. They are Arabidopsis thaliana; Oryza sativa and Zea mays .In BLASTx viridiplante were chosen. Analysed each result of BLASTx and BLASTn and chosen the high score. The organisms having high score were selected by comparing between BLASTx and BLASTn results. Maximum identity and E value were also also taken into account while comparing. Organisms with best score were identified for predicting their Gene function. Comparative analyses were performed to predict Gene function.

The database was developed by using MySQL and PHP programs. In this database mainly EST’s, BLAST results and Gene information of cocoa and Oil palm were stored in six different tables. EST’s of Oil palm contains six different tables which stores information about six different tissues and cocoa contains seven different tables, which stores information about seven different tissues. Each table contains information about EST’s in FASTA format and number of contigs present in each tissue. BLAST result of Oil palm contains five different Tables and which stores information about five different tissues. BLAST result of cocoa contains three different Tables. Each tissue contains information about contig number and BLAST result. Gene information Table of Oil palm contains five different tables, which stores information about five different tissues and Gene information Table of cocoa contains three different tables, which stores information about three different tissues. Each tissue contains information about Contig number, Similarities found in each organism, Accession number, Structure accession number and Gene function of each organism.

