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The diseases caused by protozoan parasite are responsible for considerable mortality and
morbidity, affecting more than 500 million of people in the world. The drug resistance of
Plasmodium falciparum was critical step in reduced efficacy of antimalarial drugs. High-throughput
systems were generate enormous amount of data from various fields of biology. The integration
of these data enables us to develop more efficient drugs. Systems biology seeks to understand
function and proper guidance to the in vivo condition from complex biological systems through
studying the interactions of their components. This process generate metabolic network model
for Plasmodium falciparum 3D7. The literature data has been strengthen metabolic prediction.
The database of Model organism provides efficient Search for any kind of Gene, Protein,
Compound, Reaction and literatures. Along with that, the genome browser provides efficient

retrieval of all these data from single platform.
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INTRODUCTION

Currently, half of the world’s population is at risk
of malaria. According to a WHO report, three
billion people are threatened by malaria in 109
countries Worldwide. Malaria kills about 3 million
people each year, of which more than one million
are children under the age of five (Thanh et al.,
2010). In year 2006, Total 10.6 million cases were
reported in Indian, which is 60% of WHO South-
East Asia (Kaushik et al., 2013). Anti-malarial

drugs like chloroquine and artemisinin have leads
to emergence of multi-drug resistant strains of
Plasmodium (D’Alessandro and Buttiens, 2001).
Cells, tissues, organs, organisms and ecological
webs are systems of components whose specific
interactions have been defined by evolution; thus
a system-level understanding should be the prime
goal of biology which leads to development of new
science named Systems Biology (Kitano, 2002b).

In Systems biological study, arranging
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interactions among genes and among their protein
products is essential for understanding biological
systems. A flood of interaction data is emerging
from high throughput technologies, computational
approaches, and literature mining methods. Quick
and efficient access to this data has become a
critical issue for biologists. Several excellent
multiorganism databases for gene and protein
interactions are available, yet most of these have
understandable  difficulty  maintaining
comprehensive information for any one organism.
No single database, for example, includes all
available interactions, integrated gene expression
data, and comprehensive and searchable gene
information for the important model organism,
Plasmodium falciparum 3D7. Due to
advancements in several high-throughput
technologies in the fields of Genomics,
Transcriptomics, Proteomics and Metabolomics
increases speed development of Systems
Biology. The Integration of such systems is
providing effective framework for handling,
prediction and generate rest hypothesis (Huang
etal., 2012).

A number of centralized databases have been
implemented to store gene and protein interaction
data and to make it publicly available (Caspi et
al., 2008; Vastrik et al., 2007). While most of the
data are from large-scale screens, several of
these databases have also begun to include data
from small-scale ‘low throughput’ experiments
collected by manual curation of the literature.
Despite the ideal of central databases to be
comprehensive, a surprising number of
interactions can be found in one database but
not another (Mathivanan et al., 2006). Thus,
biologists have been well advised to consult
multiple databases to get a complete picture of
the available data. Most of the large interaction

databases include data for many different
species. Such multi-species databases, however,
are rarely fully comprehensive for any one
organism; for example, organism-specific gene
information, such as gene expression and
phenotype data is not available for searching and
filtering the interaction data. Multi-organism
databases also have difficulty representing
potentially conserved interactions for any given
species. Finding conserved interactions requires
looking up the orthologous proteins and
conducting searches for interaction data in each
of several different organisms. Recently, a few
public databases have addressed these issues
in efforts to generate comprehensive resources
for a particular species; e.g., HomoMINT (Persico
et al., 2005) and UniHI for humans (Chaurasia et
al., 2007). This present database designed to be
a comprehensive interactions database
dedicated to the important model organism,
Plasmodium falciparum 3D7. The important
measurement for development of the model
organism database was automation and
periodical update. This feature was enabled using
Pathway tool software (Karp et al., 2002) for easy
integration and development.

MATERIALS AND METHODS

Genome Sequence Downloads and
Pathway Finding

The first draft genome of Plasmodium falciparum
was submitted in year 2002 (Gardner et al., 2002)
with very few amount of data with annotation. After
sequencing of this genome, due to availability of
high A-T ratio in genome significantly affecting
assembly process. In present study, genome
information was downloaded from NCBI Genome
Project assembly ASM276v1. P. falciparum 3D7
which includes 14 chromosomes and one
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mitochondrial genome sequences. Along with
that, partial annotation file also downloaded in GFF
format. The software was find remaining scopes
and other gaps.

The automate pipeline of the Pathway Tool
software used find Genes, ORF, Protein
Sequences and RNA (Karp et al., 2002). All these
details get stored into knowledge base multi-
functional database. After the finding of genes and
related process there was knowledgebase type
database created.

Pathway Findings

The extensive pathway search for each annotated
genes and proteins was carried out from KEGG
database. The each annotated enzymes were
assigned with respective Enzyme commission
number from KEGG and PlasmoDB database
(Caspi et al., 2008; Moutselos et al., 2009).

Network Model Creation

PFINTdb is stored in a relational database with
each major interaction dataset corresponding to
one database. The different datasets can be
seamlessly integrated or searched separately.
Frequently, the overlap among different datasets
contains more reliable interactions, and this
overlap will be obvious to users. While much of
the data in the database represents protein-protein
interactions, all interactions are keyed to gene or
locus identifiers because protein interaction data
rarely includes knowledge of specific alternative
splice forms or protein isoforms (Hucka et al.,
2003). The Input file provides all the process and
reaction into single interface to generate virtual
cell. This virtual cell provides the excellent
predictive computational model with its accuracy
and data available from the network reconstructed
(Funahashi, 2011).

Genome Browser and Docking Studies

The network model was fully functional and easy
retrieval based on Apache and MySQL created.
Currently it only supports the intranet services,
which will be developed for Online publically
available in mean time. User friendly browser was
developed for comprehensive integration and
correlation of experimental as well as in silico data
generated during annotation process (Feist et al.,
2011).

RESULTS AND DISCUSSION

NCBI Project assembly ASM276vl had taken as
source of genome sequence. The genome was
included separate 14 chromosomes and one
Mitochondrial DNA sample. The comparative
statistics based on systems biology approach
chromosomes size, Scaffold and Gaps were
examined and find wide variations in the size and
numbers of genes. Gene finding protocol
unrevealed some sequesters genes, gaps and
holes, which cannot be completely reconstructed
by manual curation method. We found 4, 3and 1
gaps for chromosome 13, 10 and 7, 8 respectively
(Table 1).

Pathway finding is combination of several
automatic methods, which enable integration of
DNA sequence to link with the pathways. Present
study find total pathways 53, enzymatic reactions
5430 Transport Reaction 16, Polypeptides 5337,
Enzymes 71 Transporters 9, transcription units
5391 and tRNAs45 (Table 2). The method
suggested by YU et al., sub network alignment
also employed to improve functional annotation
of poorly understood organisms like Plasmodium
falciparum. A major limitation to the value of most
interaction datasets is the presence of false
positive interactions that have no biological
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Table 1: Statistical Analysis of Chromosomes of Pf 3D7
Molecule Total Length Scaffold Count Ungapped Length Scaffold N50 Spanned Gapes
Chromosome 1 643,292 1 643,292 643,292 0
Chromosome 2 947,102 1 947,102 947,102 0
Chromosome 3 1,060,087 1 1,060,087 1,060,087 0
Chromosome 4 1,204,112 1 1,204,112 1,204,112 0
Chromosome 5 1,343,552 1 1,343,552 1,343,552 0
Chromosome 6 1,418,244 1 1,418,244 1,418,244 0
Chromosome 7 1,501,717 1 1,501,617 1,501,717 1
Chromosome 8 1,419,563 1 1,419,463 1,419,563 1
Chromosome 9 1,541,723 1 1,541,723 1,541,723 0
Chromosome 10 1,687,655 1 1,687,614 1,687,655 3
Chromosome 11 2,038,337 1 2,038,337 2,038,337 0
Chromosome 12 2,271,478 1 2,271,478 2,271,478 0
Chromosome 13 2,895,605 1 2,895,205 2,895,605 4
Chromosome 14 3,291,871 1 3,291,871 3,291,871 0
Non-Nuclear 5,967 1 5,967 5,967 0

Table 2: Pathologics Output

S. No. Content Total No. Identified
1 Pathways 53
2 Enzymatic Reactions 530
3 Transport Reaction 16
4 Polyptides 5337
5 Protein Complexes 2
6 Enzymes 71
7 Transporters 9
8 Compounds 364
9 Transcription Units 5391
10 tRNAs 45

significance or hypothetical proteins. This
limitation was overcome by focusing on the most

reliable interactions in network model, PFINTdb
assigns confidence scores to individual
interactions to denote potential biological
significance.

In addition to physical protein-protein
interactions and genetic interactions, gene
expression data can be a valuable tool for linking
together genes that may function together. It has
been shown, that genes with correlated
expression patterns are more likely to function
together in common biological processes (Lee
et al., 2004), and at least in yeast, proteins
encoded by coexpressed genes are more likely
to participate in direct physical interactions than
random pairs (Ge et al., 2001).
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Figure 1: Offline Genome Browser for Plasmodium falciparum 3D7
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