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1 Introduction

In this work, we introduce our Bacteria Analysis System (BAS) developed using the G-language
Genome Analysis Environment. BAS is a collection of perl modules that facilitate the development of

perl scripts for bioinformatics applications. The major characteristics of the system are:

1.
complex subjects.

manipulate.

By connecting the various analysis functions incorporated, including BioPerl programs, BAS realizes
a high level analysis environment. Moreover, a graphical user interface built for BAS provides an easy-

to-use interface for users.

2 Interface

2.1 Control Panel

Control Panel is the central interface of BAS for editing a file, oprating Analysis Packages such as

the BAS and other interfaces.

Full down menu

Flexible environment able to be adjested to needs, in order to perform high level analyses on

. Natural user interface with which even the researchers inexperienced with computers can tirelessly
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Figure 1: Control Panel

e Pull down menu list

File(F) | Load Script read script file
Exit Exit the G-language Manager

Help www.g-language.org | Jump to the web page of G-language Project
About author list

e Configure button

Click this button, you can open Configure Window and edit GCF.

e Generate button

Output a configured analysis script into a file.
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e Excute button
Excute Bacteria Analysis System.

e Progress bar
Displays a progress of Bacteria Analysis System as bar graph.

2.2 System Console Window

This Window displays a progress of Bacteria Analysis System as script. For example, it displays the
progress of each analysis.

asimo ver. 1.0, ba
G-language System Manager start.

read gof done.

Figure 2: System Console Window

2.3 Configure Window

You can oprate Bacteria Analysis Systems intuitively with this window. Now, we have 24 methods
consisting of 10 classes. Basic usage is common to all method , but there are some particular options.
Basic usage common to all methods is to specify the database at the Database configuration (default:
Mycoplasma, genitalium), to select methods to use at the Method configuration, to specify sequence
data at the Sequence specification box (instance_G) and save the file with Save button or Save As
button, and to excute analysis with the control panel.
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Figure 3: Configure Window



e Database configuration

Specify analysis data.

e Method configuration

Specify the methods of analyses.

e Option configuration

Specify the options for the analysis.

e Edit b

side.
e ON/OFF button

0
t.icf«:l the button and display the option configuration window of each method on the right

Click the button and oprate ON/OFF switch of each method.

e Close button

Close the Configure Window.

e Sequence specification box(instance_G)
Specify the sequence for the analysis. (ex. $gb, $gb->{SEQ})

e Output format specification box(output)
Specify the output format of analysis result. There are some difference beteween each

methods, but basically we have 3 options (f, g, show).

-output | f save data into a file
g display analysis result as a graph
show | display analysis result automatically

e Return value specification box(Return)
To analyze a data based on another analysis, you can specify the return value of each

methods.

2.4 Text Output Window

After excution, most methods output standard text output result (shown below).

Length of Sequence : 580074

A Content: 200543 (34.57%)

T Content : 195695 (33.745%)

G Content: 82312 (15.91%)

C Content: 91524 (15.78%)
Others : 0(0.00%)

AT Content ;. 68.31%

GC Content:  31.69%

el

Figure 4: Text Output Window
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In addition to this standard text output result, some methods output graph or table shown below.
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Figure 7: Genome Map



3 Methods list

Class | Method Function
CAI CAI Calculates Codon Adaptation Index for each genes.
Codon codon_counter Counts the number of codons in CDS.
amino_counter Counts the number of amino acids in CDS.
codon_usage Calculates the codon usages for each CDS. When
using the whole genome, prints out the codon table.
Consensus base_counter Counts consensus patterns around start/stop codons.
base_information_content Calculates information content around start/stop
codons and graph the results.
base_z_value Calculates Z values around start/stop codons.
base_entropy Calculates entropy around start/stop codons.
base_relative_entropy Calculates relative entropy around start/stop codons
and graph the results.
base_individual information matrix | Calculates the individual information around
start/stop codons.
GCskew view_cds Creates a graph showing the average A, T, G, C
contents around the start/stop codons.
find ori_ter Predicts the replicational origin and terminus.
geskew Calculates the GCskew.
genomicskew Graphs the GCskew for the whole genome, coding
regions, intergenic regions, and the third codon.
cum_gcskew Calculates the cumulative GCskew.
gewin Calculates the GC content.
FreeEnergy foreach_RNAfold Calculates the free energy of a given sequence using
RNAfold.
Markov markov Calculates the Markov analysis for all oligomers.
OverLapping over_lapping_finder Finds over lapping genes.
PatSearch palidrome Searches for palindrome sequences.
TandemRepeat | foreach_tandem Finds each length and pattern of repeats from a
sequence.
graphical LTR _search Converts a sequence to a png image in order to find
LTR.
Util seq2png Converts a sequence to a png image.

genome_map

Creates a graphical map of the genome.




