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Web-based Research Assistant Tools for Analysis of Microbial
Diversity
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Abstract

The study of available genotypes (biodiversity analysis) in bacterial communities is of growing importance in several
fields such as ecology, environmental technology, clinical diagnostics, etc. These culture-independent genotyping
techniques, especially amplifying 16S rRNA genes, attempt to overcome some shortcomings of conventional cultivation
method. Biodiversity analysis based on molecular technique were laborious for base-calling chromatogram, trimming
primer sites, correcting strand directions, electing representative operation taxonomic units (OTU), etc. Also, biologists
wanted intuitively to confirm results of the above processes. For making up these demands, we developed the web
application based on Folder—-Process-Filter (FPF) modeling with correspondence to classical Model-View—Controller
model. The model of web application leads to keep virtues of simplicity and directness for development and
management of the stepwise web interfaces. The web application was developed in Perl and CGI on Linux
workstation. It can be freely accessed from http://home.pusan.ac.kr/ genome/tools/rat.htm.
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Fig. 1. Exmples of (a) multiple alignment and (b)
phylogenetic tree for 165 rRNA sequences of
mycobacteria species.
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(b) Abstraction of the above pipeline by minimal FPF model

ECPIPEE TEREHINES SIET P BN L
ol og F43kb)e] dAl.
Fig. 2. (a) Example of bioinformatics process pipeline
and (b) its abstraction model by Folder-Process-Filter
modeling.
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Table 1. Analogy between finite state machine model
and FPF network.

Elements of

Finite State Elements of FPF Network
Machine
State States of a minimal FPF; possible all

states in web application
Changes of state by stimulated to web

Transaction
page
User stimulus to induce state change
Input (input of field, selection of menu, mouse
click, etc.)
Output Output results by transaction
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Fig. 3. (a) UML Diagram of the proposed FPF network
and (b) web application framework.
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Fig. 4. Finite state machine diagram of case study for
the proposed FPF modeling.
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Fig. 5. Screen shot of the implemented web-based
biodiversity analysis tools.
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