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THE MICROARRAY ANALYSIS SYTEM TREBAX. 
 
Introduction 
 

The Micro array analysis system TREBAX is a computer  
system that makes possible the analysis and  evaluation of 
genetic expression profiles, molecular biological function and  
effective assignment of corresponding DNA nucleotides by mainly 
manipulating data derived from spot type array methods (cDNA 
Micro array methods). Moreover, TREBAX can also be applied to 
the analysis of any type of data other than cDNA micro array data 
by only modifying the respective input format. 
 Concretely, using TREBAX it is possible  
(1) To reduce deviation errors in expression data as well as the 
evaluation of the quality of this type of data.  
(2) The integrated analysis of genome information from 
expression profiles and annotation information. 
(3) The search for significantly expressed genes possessing 
reproducibility in multiple micro array data obtained under the 
same experimental conditions. 
(4) The search for genes possessing similar expression profiles 
over multiple micro arrays. 
(5) The comparison between two or more micro array experiments 
(6) The visualization of changes in gene expression amounts 
throughout  the genome. 
(7) TREBAX also possesses WEB search functions, search 
analysis tools, etc.  
To facilitate the processing of TREBAX results using other data 
analysis software, TREBAX results are output in text format. 
Detailed description of the output format of TREBAX results is 
given in chapter 9 of the present manual. 
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Overview of the MicroArray Analysis System (TREBAX) 

 
 
The contents of the present manual besides the description of 
TREBAX, involve instructions for its usage as well as the 
description of the processes for analysis of micro array 
information. 
  This topics are described in the following order: 
 
1) The DNA micro array experiment 
2) The state of the art in Array informatics 
3) The Integrated System TREBAX 
4) Installation 
5) Folders contents 
6) Running and executing TREBAX. 
7) Construction of Gene function categories 
8) Operating methods 
9) References 
 

Array Experiment 

(1) Micro array data 

Gene Function, 
Integrated analysis of 
array data 

(2) Gene Function Category Data 

Interpretation

(Prediction) 

(3) Gene Array Data 



Microarray Analyzer:TREBAX- 3 - 

To assist in the understanding of the principles of micro array 
technologies and to have a grip on the  state of the art of this 
field, a description of the DNA micro array experiment is given in 
chapters 1 and 2, where several articles on array informatics are 
also introduced.. 
 
Chapter 3 describes how to run and execute TREBAX. 
 
We project the incorporation of many other functions to the actual 
system, several of them are undergoing development at present. 
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1. The DNA micro-array experiment 
 
The basic principle in a DNA array method is the hybridization 
process of DNA, which when executed in large scale and in 
parallel using southern and northern blot methods, allows the 
measurement of the amount of expression of thousands to 
hundreds of thousands of genes.   
  DNA array experiments fall mainly into one of the following 
three categories: Gene Chip methods, Spot type array methods 
(cDNA micro array methods), and Serial Analysis of Gene 
Expression (SAGE) methods. 
  The Gene Chip Method was developed by Affymetrix Ltd. This 
methodology uses an oligonucleotide of a maximum length of 40 
bases (normally it uses oligonucleotides of 11 to 20 bases) in order 
to detect a gene. For each gene a number of regions of low 
homology are selected by comparing the current gene with other 
genes. The expression amount for the gene is measured by the 
difference in fluorescence intensity for an oligonucleotide (11 to 20 
bases of length ) perfectly complementary to each of the selected 
regions and a partially complementary oligonucleotide obtained 
by substituting the base around the center of the perfectly 
complementary oligonucleotide.  
 
 Array methods of the Spot type (cDNA micro array methods) 
consist of two type of systems. The first is the referential system 
(reference or control experiment) and the second the target 
system (target experiment) from both of which mRNA´s are 
extracted. Then, cDNAõs extracted from both experiments are 
labelled using two fluorescence markers (for example Cy3 and 
Cy5) according to the experiment from which they proceed. These 
marked cDNA´s are then placed on the spots of the micro array so 
that they undergo competitive hybridization with the cDNA´s 
previously posed on the spots of the Micro array. With this 
methodology it is possible to detect the difference in expression of 
1000 to 10000 types of genes (Fig. 1). 
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Fig. 1  cDNA Micro-array Experiment 
 

Using the method of  Serial Analysis of Gene Expression (SAGE), 
pieces of cDNA´s (tags) are connected so as to form a signle strand 
by means of the ligation reaction. Determining the resulting 
sequence leads to the prediction of the expression pattern for the 
genes. 

 
The huge amount of data on gene expression profiles derived by 
the Microarray experiment technology allows the exhaustive 
analysis of gene transcription (analysis of the transcriptome), and 
in pace with the advance of these technologies new bioinformatic 
tools oriented to their analysis are also being developed. 
 The main problem confronted by bioinformatics are (1) 
Information administration in laboratories. (2) Analysis of Micro 
array data: (2a) Image processing in micro array experiments 
(2b)Reduction or minimization of random noise and biases.(3) 
Classification of genes according to their expression 

 

Microarray Experiment 
(1) mRNA ajustment 

Condition 1: Cy3 
(control Experiment) 

Condition 2: (target experiment) 

(ii) cDNA labeled by 
fluorescence  

(iii) competitive 
hybridization 

Spot for Gene X 

Spot for gene Y 
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profiles(Profiling of gene expression) (4) Application to advanced 
control models of living organism systems. 
  Point (2) in the list is the basic problem confronted when 
performing direct analysis of the microarray experiment. 
  In the following sections of the present manual we give a 
detailled explanation of the informatics involved in the analysis of 
the Spot type micro array experiments. 
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2. ARRAY INFORMATICS 
 

The flow of array-information analysis process is constituted 
by the following four steps: 
 

   (1) Micro array (experiment) Design 
   (2) cDNA micro array experiment and image analysis 
   (3) Signal evaluation 
   (4) Analysis of gene expression profiling 
 
2.1 Micro Array Design  
 
 Select some thousands to tens of thousands of cDNAõs types and 
spot them on the array (film). The method suggested by Kerr and 
Churchill (2001) is used to design statistically the micro array of 
cDNA spots.  
 
2.2 The cDNA microarray experiment and the image processing. 
   
With different fluorescense markers (usually Cy5  and Cy3) one 
marks cDNA´s that are obtained by the inverse transcription 
process from mRNAõs in both the target and control (referencial) 
experiments. cDNA´s marked in this way are co-hybridized  with 
the cDNA´s in the spots of the  micro array slide(film).  
Scanning the microarray using a CCD camera ( charge-coupled 
device camera) with different laser wave lengths one determines 
the amounts of mRNA corresponding to every gene in each of the 
two experiments (Schena et al., 1995ñ Brown and Botstein, 1999). 
  TIFF image files of 16 bits (0-216-1=65,535) are produced 
through the scanning process for Cy3 and Cy5. This process is 
composed of the following three stages: 
 

(1) Determination of the spots positions. Determination of the 
spots´ positions on the micro array slide is carried out 
considering the information at the step of the micro-array 
design. Although an algorithm for spot position 



Microarray Analyzer:TREBAX- 8 - 

determination has been developed (Bozinov and 
Rahnenfuhrer, 2002), there are manual operations 
involved in this determination. 

(2) Background processing. Characterize the shape of the spot, 
and discriminate pixels of the spot from pixels in its 
background. 

(3) Intensity measurement: determine the intensity of the spot 
and the pixels in its background. 

 
All these image processing studies constitute a field 
undergoing major developments (Chen et al., 1997; Jain et al., 
2002, Nagarajan, 2003). A spot is constituted by several 
hundreds of pixels, and the quality of an experiment depends 
on the accuracy of the determination of the shape of the spot 
and its background. An algorithm to determine the shape and 
positions of spots automatically and quickly is highly required. 
It is possible to find on the WWW some sites for image 
processing and analysis such as the following: 
 
   Array Worx 
   GenePix 
   ImaGene 
   Scan Alyze 
 
2.3 Signal Evaluation 
 
 When cDNA extracted from the reference (control) experiment 
(R) and the target experiment (T) are labelled with determined 
colour fluorescence markers (Cy3 or Cy5), differences in the 
expression amounts of each gene between both experiments 
are evaluated by the logarithm of the ratio of the fluorescence 
strength of both labels: 
                   log-ratio = log(T/R) 
If on the micro array film there are several spots for identical 
genes  those of low reproducibility are detected, and then 
eliminated.  
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Furthermore the logarithm of the ratio is modified by 
nonlinear complementation (Chen adn Bittner, 1997; Dudoit et 
al., 2002, Newton et al., 2000ñ kerr et al., Tseng et al., 2001)  
 
2.3.1 Normalization of the Expression Intensity. 
 
In general cDNA is marked with two types of fluorescent 
chemicals: Cy3 and Cy5. These materials are, however, 
relatively unstable. Furthermore, the effectiveness of the 
labelling process varies since the dyes embedment levels in 
cDNA differ and thus the image processing leads to a 
fluorescence intensity map containing two types of errors, i.e.  
random noise and bias. The effect is especially strong in low 
intensity signals. A method to reduce this effect, called the 
MA-plot method, has been proposed (Dudoit et al., 2002bñ 
Quackenbush, 2002). For each spot the log of the fluorescence 
intensity rate ö

÷
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on the abscissa and Mi on the ordinates of a coordinate system 
it is possible to evaluate the bias error respect to the average 
logarithmic intensity.  
The upper part of Fig. 2 depicts an example of an MA plot.   
This figure illustrates that signals of low intensity for the 
reference experiment tend to be distributed in the region of low 
average logarithmic intensity  
To adjust this bias error Mi is expressed as a function of Ai in 
the vicinity of Mi =0, thus: 
 iii AfM e+= )(        (2) 

Where ie  is the error of the ith spot. Based on the function f 

obtained from equation 2, the baseline for Ai is derived, thus: 
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 )(Ĕ
ii AfM =  (3) 

The normalized log-ratio can be obtained as the difference 
between ii MandM Ĕ (Eq.4): 

      iii MMM Ĕ~ -=   (4) 

The M plots before and after the adjustment are shown in the 
upper and lower plots in fig2. It is apparent from the lower plot 
of Fig. 2 that the distribution is symetrical around 0=iM . This 

shows that the bias error of the signal specific to the 
florescence-material has been reduced.  
 With this methodology, it is assumed that there is no large 
error due to expression intensity in the majority of the spots.   
 Moreover, the standard statistical methodology to derive the 
function relating Ai an Mi on the vicinity of Mi=0 has been 
proposed by Schadt et al. (2001) and Tseng et al(2001). 
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Fig. 2 MA Plot(Up: before correction, down: after correction) 
 

 
Other methodologies proposed to normalize this type of data 

have been proposed by other authors (Refernces 2.3.1). Among 
them there are normalization techniques based on statistical 
methods for data derived from repetitive experiments,  
normalization techniques that consider the position of the spots, 
normalization techniques for experiments in which the florescent 
material is reversed, for instance if the control experiment is 
performed using Cy3, and the target experiment using Cy5, the 
experiment is repeated using Cy5 for the reference experiment 
and Cy3 for the target; etc. 
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2.3.2 Quality Filtering 
 
   Quality filtering is defined as the process of eliminating 
spots that belong to the same genes on the micro array film but 
that are characterized by their low reproducibility.    
 A frequently used method to evaluate reproducibility is based 
on the coefficient of variation (CV). When for p identical 
cDNAõs there are a corresponding number of spots placed on 
the microarry film, the intensity of each spot being 
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calculated as the standard deviation of the intensities divided 
by their mean (Eq.5). Since the reproducibility of a spot is 
inversely proportional to its CV value (lower value, higher 
reproducibility), the dispersion of spots representing an 
identical cDNA can be eliminated by setting a threshold value 
for the CV value. Consequently only spots of high 
reproducibility are used in profiling the expression of a gene. 
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2.4. Gene Expression Profiling 
 Finding significant changes in gene expression for reference 

and target experiments by analyzing a sheet of micro-array and 
characterizing the target experiment by the expression amounts 
of all the genes in an entire cell constitute the basis of Microarray 
analysis. This is the goal pursued by a fair number of 
investigations (Oshima et al. 2002a, 2002 bñ Kobayashi et al., 
2001, etc.)  
  On the other hand, searching for similarly expressed genes and 
characterizing similar experiments based on multiple micro-array 
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experiments are not only important to search for similarly 
expressed genes and to characterize target experiments but they 
are also important because they constitute the basis for the 
understanding -at genome scale- of the gene expression 
organization and its control mechanism associated with 
environmental specificities which in turn lead to a rational 
handling of a living organism as a system. 
  If an experiment consists of a micro-array constituted of N 
genes and is performed under M different conditions, the 
expression profile data can be shown with a matrix of the 
following type: 

 

 
 
 
If the expression profiles of the ths and tht genes are represented 
by the two M dimensional vectors ),...,,( 21 sMsss xxxx and 

),...,,( 21 tMttt xxxx  then the similarity of expression of the two genes 

can be evaluated by comparing these two vectors.  On the other 
hand, if the thj and thk experiments  are represented by the two 

N dimensional vectors: ),...,,( 21 Nkkkk xxxy and 

),...,,( 21 Nkkkk xxxy .Comparing these two vectors it is possible to 
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evaluate the experiment similarity using gene expression profiles.  
This type of analysis based on multivariable descriptors is called 
multivariant analysis. 
   According to the learning algorithm used, multivariant 
analysis can be divided into supervised learning and 
unsupervised learning. 
  Table 1 lists the techniques used in analysis of microarray 
experiments.  
 Unsupervised learning algorithms are directed to evaluate 
similarities between genes as well as between experiments, 
processing only information about gene expression profiles as 
those mentioned earlier. 
On the other hand, when the interest resides in identifying 
disease causing genes, and the learning process is performed 
against an external standard, as when the genes of a patient are 
analyzed against those of a healthy person, then the algorithm 
used is called a supervised learning algorithm. 
  The latter type of methods are commonly used in cancer 
research, and disease diagnosis based on gene expression profiles.  
  Data analysis using multivariant analysis directed to evaluate 
gene and experiment similarities frequently requires adequate 
ways of defining and expressing similarities of data matrices, 
normalization, and feature extraction as a pre-processing step.  
  Table 2 illustrates examples of experiment normalization and 
gene similarity scaling that enable gene comparison. 
When genes are compared using the logarithm of the florescence 
ratio in cDNA micro array analysis, the 1-correlation (Eq. b4 in 
Table 2) is used at times as the similarity scale. 
  Let us consider the case in which for certain gene all the 
logarithms of the florescence ratio for an experiment are positive, 
while for another gene all the logarithms are negative.  The 
former case is that in which the expression levels for the first 
gene have increased in the target experiment respect the 
reference experiment while the latter shows that the expression 
levels for the second gene have decreased in the target 
experiment respect the reference experiment. It happens 
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sometimes that the correlation is positive. Since the fact is that in 
this case the expression level of the first gene must have 
increased while the expression level of the second gene must have 
decreased, the correlation between expression levels for both 
genes must be negative. One way to overcome this problem for 
examples is the use of the relation  qcos1-  (Table 2, Eq. B5). 
Consequently when doing this type of analysis it is necessary to 
detect this kind of problems at the pre-processing stage.  
 

Table 1. Multivariant Analysis 
 

Multivariant Analsyis Method References 

1 Unsupervised learning 

 1.1 Self-organizing map 2.4.2.1(b1) 

 1.2 Principal component analysis 2.4.2.1(b2) 

 1.3 Independent component analysis 2.4.2.1(b3) 

 1.4 K-medoid method 2.4.2.1(b4) 

 1.5 Hierarchical clustering 2.4.2.1(b5) 

  (a) Bottom-up methods 

   Single linkage, Complete linkage, Mean linkage, Centroid linkage 

  (b) Top-down methods 

   Tree structured vector quantization, Macnaughton-Smith algorithm 

 1.6 K-means method 2.4.2.1(b6)  

2. Supervised learning 

 2.1 Support vector machines 2.4.2.2(b1) 

 2.2 Nearest neighbor classifiers 2.4.2.2(b2) 

 2.3 Discriminant function based on linear discriminant  2.4.2.2(b3) 

  Bayes rule, Maximum likelihood discriminant rule,  

  Fisher linear discriminant analysis, Logistic discrimination, 

  Penalized discriminant analysis 

________________________________________________________________________________ 
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Table 2. Data Normalization and Similarity Scale 
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3. The Integrated Analysis System TREBAX 
 
 Trebax is an  automatic system oriented to the integral 
analys of information generated from the Spot type cDNA 
microarray the basic functions of which can be enumerated as 
follows: 

1) The standardization of gene expression data obtained in 
the form of image data.  

2) Evaluation of the reproducibility among multiple arrays. 
3) Characterization of the experiment of a single film of 

microarray based on gene expression. 
4) Analysis of genes expression profiles based on 

multivariant analysis 
5) Derivation of genome-scale information from gene 

expression profiles and subsequent classification of genes 
by their function.  

The system that makes possible all these analyses was developed 
in the JAVA language. 
Using bacteria as the example we describe the studies (analysis 
object) that the system makes possible combining analysis 
techniques (informatics) with bioinformation  when one performs 
integrated analyses of  gene expression data derived from cDNA 
microarrays, annotation information involving gene function 
classification, and genome scale information (Fig.3 upper part). 
We have developed  a prototype system directed to accomplish 
these objectives. 
  The process begins with the standardization of the intensity 
signals of the reference and  target experments involving genes 
on a spot microarray against the intensity of the background. 
This module accomplishes the 5 objectives enumarated above.  
The main screen related to these sequence of analyses is 
illustrated in the lower part of Fig.3. 
   Firstly, the  standardization of the expression data by the MA 
plot is achieved clicking the botton for òPartial Av. Normalization 
ò (Field 1 in Fig 3) and selecting the respective file to process. 
   Furthermore, it is possible to characterize one sheet of 
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microarray  
determining genes whose expression amounts have changed 
significantly in view of genomic information and genetic function 
classisification, subsequently summing up the frequencies of 
those genes belonging to each gene function class (Processes 1, 
2,and 3).  
   Similarly, analysis reproducibility of the change in gene 
expression amounts for multiple experiments performed under 
the same conditions is anchieved by processes 1,3, 5, 8,9 or 1,4, 5, 
9. 
Button 4 activates the process directed to create the matrix of 
changes in gene expression amounts from the selected microarray. 
  Buttons 5 and 6 activate the processes to analyze gene position 
change on the genome and to compute the the average of change 
in expression amounts for a gene respectively. Button 7 activates 
the process of visualization of the genes` expression profiles along 
the genome.  
Button 8 activates the porcess of gene expression profile 
normalization. The present system is endowed of four different 
processes of normalization resulting in  four types of scaling 
metrics: 
    (1)Autoscalling for all data, which consists in tansforming the 
entire    
          matrix of changes in expression amounts so that the 
mean becomes 0   
          and the standard deviation 1. 
    (2) Autoscaling for variables, which consists in making the 
mean for  
          every experiment be 0 and the standard deviation 1.   

(3) Gene scaling .(SUM=1), that consists in making the sum of 
the changes in expression for every gene be 1; and 
subsequently 

(4)  Gene scaling .(SS=1) consisting in having the sum of the 
squares of the changes in gene expression be 1. 

Prediction of the transcription unit based on the matrix of 
changes in gene expression is achieved activating process 10. 
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Furthemore, four types of unsupervised learning have been 
implemented for data analysis in the system:  Principal 
Component Analysis, Batch-learning Self-organizing 
Maps(BL-SOM), Original SOM (OR-SOM),  and the K-mean 
method (Process 11). 
Moreover, two types of analyses of experiment correlation have 
been also implemented , process 12 which activates the Correl 
Pearson Conrrelation and the correlation based on directional 
cosine ( Exp. Correl (cos) ). 
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Caption Fig(3) Up: Basic Analysis of Micro Array Informatics 
(Informatics analysis methods, bioinformation and object of 
analysis). Down: System for MicroArray Informatics (Main 
screen) 
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4. Installation 
 
4.1 Installing Java 
     Execution of the system requires installation of  the Java 
programming environment (J2SDK1.4.1) . 
  Installation of Java 2 can be installed directly from the  
      URL http://java.sun.com/ 
Or from the appropriate installation disc. 
 
4.2 Installation of the System TREBAX 
 
(1) Transfer the TREBAX folder to an adequate memory space on 

a personal computer 
(2) Release the òread only ó file sharing option of the TREBAX 

folder 
 
Windows XP 
Display the properties option for the TREBAX folder clicking the 
left mouse button. Release the òread onlyó permission for the 
folder. 
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Finally click on the òApplyó button to apply the changes to the 
folder. (In windows XP, there is an attribute change confirmation 
window, where the application of the changes must be confirmed 
clicking the OK button) 
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(3) Setting the Environment 
 The following is a environment setting example when j2sdk1.4.2 
is installed  
The system environment variable JAVA_HOME and the installed 
JAVA value are set to C:¥j2sdk1.4.2 
 Then 
         C:¥j2sdk1.4.2¥bin    is added to the Path. 
 
 
5. CONTENTS OF THE TREBAX FOLDER 
 
   In the TREBAX folder the following files can be found 
      mainf.jpg ( Menu screen), 
      Category.txt, 
      Memo.txt, 
      BSGeneClassification.txt   (the contents of these 4 files 
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are explained in hapter 6) 
There are also some executable files (*.bat) and the following 4 
files: 
      GenBankSeq 
      MicroArray, 
      MicroarrayData 
      MicroarrayOutput. 
Folders other than the MicroArray folder (which holds the 
TREBAX  executable program files) (i.e. MicroarrayData, 
MicroarrayOutput, and GenBankSeq) are folders to store files 
pointed by the user. These folders contents are explained in what 
follows. 
 

5.1 GenBankSeq Folder 
 The GenBankSeq folder contains the data involving the 
sequences  ð recorded in GenBank formatð of the genes to be 
analyzed. Multiple files, recorded using a single LOCUS of the 
GenBank format, can be included. 
  
5.2 MicroArray 
 
  The MicroarrayData folder is composed and structured by class 
files 
 
5.3 MicroarrayData 
 
   The MicroarrayData folder is composed of the Master File 
(MasterBS.txt) and the Microarrayfile (where the header begins 
with SORT**). The master file is that in which the 
correspondence between the spots IDõs and the names of the 
respective genes is recorded. Similarly, the MicroArray file 
records the micro array spotsõ IDs  with the signal intensities of 
their  respective target and comparison experiments. The 
formats of these files are explained in detail in what follows. 
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Master File (MasterBS.txt) 
     The master file contains the information of all the spots 
contained in the experimental micro array. This information 
includes the spot ID name, gene name, gene number, the gene 
position as well as its orientation in the genome. The file has to be 
sorted in alphabetical order of the spots IDõs. Moreover, when 
there are multiple spots for a single cDNA, the corresponding spot 
ID is assigned to each and all of them. 
        
 
Spot ID Gene 

Name 
Gene 
Number 

Gene 
position 
1 

Gene
position 
2 

Orientation 
in Genome 

aadK aadK BG11037 2734911 2735762 -1 

aadK aadK BG11037 2734911 2735762 -1 

aapA aapA BG12556 2765783 2767159 1 

aapA aapA BG12556 2765783 2767159 1 

abfA abfA BG11900 2937401 2938900 -1 

 ééééééééééééééééééééééééééééééééééééé.. 

 ééééééééééééééééééééééééééééééééééééé.. 

Gene name: The name recorded in the Gene Bank 
Geneome Orientation:  + chain 1,  - chain -1 . 
 

Micro Array File  ( header beginning  with SORT**) 
 
The micro array file records the micro array spots IDõs  together 
with the signal intensities of the control experiment and the 
signal intensity of the  target experiment , as well as the 
respective background intensities. The file has to be sorted in 
alphabetical order of the spots IDõs. Furthermore, the four 
intensity values must be recorded up to the 6th decimal value. 
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Control Experiment                     Target Experiment 

Spot ID Signal 
Intensity 

Background 
Intensity 

Signal 
Intensity 

Background 
Intensity 

 
aadK 758.820007 317.200012 739.359985 341.688904 
aadK 583.299988 278.288879 463.0 196.800003 
aapA 804.640015 350.044434 2193.23999 350.155548 
aapA 818.619995 302.600006 2802.219971 340.777771 
abfA 762.26001 309.422211 513.280029 309.444458 
 ééé. 
 
5.4 MicroarrayOutput Folder 
 
 The Microarray Output Folder is the pool for all the output files 
of the system. 
 

6. Creation of the Gene Function Category File 
  The Category.txt and BSGeneClassification.txt are files that 
specify and regulate the gene names and their function 
classification. The BSGeneClassification.txt  is a file created 
using any spread sheet software to construct a table of gene 
function classes. Using the ConverterClassification.bat batch file 
this file is converted to the Category.txt file which is the file in a 
format that can be used in the TREBAX system. 
 

BSGeneClassification.txt 
 
  The figure below is an example of the BSGeneClassification.txt 
file. The left column records the gene name in the GenBank data 
array. The function classes and subclasses to which each gene 
belongs are recorded successively separated by  a sequence of 
blank spaces. Genes in gene groups  assigned to the same class 
or subclass are recorded in successive lines in the file.  
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 GeneBank    
   
Gene Name Class Subclass 1 Subclass 2 
    
yloA CellEnvelopeAndCellularProcesses Adaptation to atypical conditions  
ynbA CellEnvelopeAndCellularProcesses Adaptation to atypical conditions  

  ééé 

yxaB CellEnvelopeAndCellularProcesses Adaptation to atypical conditions  

divIB CellEnvelopeAndCellularProcesses Cell division   

divIC CellEnvelopeAndCellularProcesses Cell division   

  ééé 

gid CellEnvelopeAndCellularProcesses Cell division   

dltA CellEnvelopeAndCellularProcesses Cell wall AnionicPolymerBiosynthesis  

  ééé 

 

Conversion from BSGeneClassification.txt to 

Category.txt 
The conversion of the BSGeneClassification.txt file to 
Category.txt file is carried out by double clicking the 
ConvertClassification.bat field. 
 

Verification of the Contents of the Category.txt file 
 
The verification of the contents of the Category.txt file is 
performed by clicking the  DatabaseEditor.bat box. Clicking in 
òFunction Categoryó, genes consigned to any of the created 
gene-function classes can be verified. Moreover, by clicking the 
name of a gene, its sequence in GenBank format can be checked. 
 
 An execution example is shown below. After selecting Function 
Category5.3 by double clicking it, yneB can be selected by again 
double clicking it (upper frame in the figure). Then the  Gene 




