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1. Introduction 
BioXM is designed to store, interpret and mine large amounts of biological 
information. With the purpose of showing the potential of this application we have 
developed a step-by-step tutorial that shows a number of features of BioXM. In 
addition we demonstrate the use of a functional module analysis technique (Sameith 
et al., 2008) based on a measure of the overall activity of KEGG pathways (Ogata et 
al. 1999). 
All data, queries and analyses used within the tutorial are available in BioXM as part 
of the “Public” project folder. Users wanting to modify the queries/analyses or 
interested in creating new queries/analyses should use the “BioBridge_public” project 
for which they have write rights. The publicly accessible version of BioXM allows 
searching and extracting all data currently integrated.  
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The Tutorial covers two scenarios.  
· Scenario 1 represents a short general task, it let the user provide a list of genes 

to create an interaction network integrated from different databases.  
· Scenario 2 allows the user to identify significantly different functional 

pathways between two experimental groups. Extending from this we provide 
some examples for interactively browsing the genes in the pathway for 
associated compound and disease information. 

Figure 1: This figure describes the different tasks accomplished in this tutorial. The panel A shows 
how to extract different types of information. The panel B shows the second scenario where we 
describe how to extract information and perform a fully integrated analysis using the modularisation 
approach. 

2. Scenario 1: Export information from BioXM 
BioXM offers the ability to dynamically query sub-networks from its huge overall 
network of connected information and connect the network entities with experimental 
data. As analysis of high-throughput data depends on the ability to define functional 
modules it is very important to be able to extract networks of interactions between 
entities (genes, proteins) integrated from different databases. This information, 
together with the associated experimental information, can then be used in a large 
number of data analysis tools. In this scenario, we will show how to extract 
interactions, as well as gene expression data starting from a list of genes of interest, 
defined by their Affymetrix probe IDs as provided by the BioXM user. In this 
example we will extract networks from two different data sources, namely the full set 
of protein-protein interaction databases integrated in BioXM and the KEGG pathway 
database respectively. Please note that networks can be extracted based on any 
combination of data sources integrated into BioXM. The definition of the data source 
is provided within the query (an example of query construction is given in section 4). 

2.1. Tutorial Scenario 1 
The following steps will be executed: 

· Step 1: Start the BioXM application 
· Step 2: Import Affymetrix probe ID list 
· Step 3: Extract protein-protein interaction 
· Step 4: Extract genes co-occurring in a KEGG pathway 

A B

Scenario 1 Scenario 2

Extract network information  

�  Select genes in BioXM from your  
    list of Affy Ids 

�  Extract protein-protein interactions 
    between genes 

�  Extract network s between genes 
    according  to KEGG pathway 

Extract information for functional module analysis  

�  Choose a dataset 

�  Compute the overall activity of the KEGG pathway 

�  Identify differentially active pathways 

�  Display results as table or 3D scatter plots 

�  Visualise pathways using the graphical interface 
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Step 1: Getting started 
 
BioXM is implemented as platform independent Java client-server application and 
requires a local java installation. Java 1.5 or higher is required and can be installed 
from http://www.java.com/. The application is started by Java Webstart and requires a 
user registration at http://www.biobridge.eu/bio/. 
 
Open BioXM by accessing the BioBridge portal at http://www.biobridge.eu/bio/. 
After login/registration click on “BioXM” in the left frame of the BioBridge portal. 
 
If you call the application the first time or a new version has been provided at the 
BioBridge server, the application will download from the server and install itself into 
your local java environment. A login window will open where you need to provide 
your user name and password from the registration. Thereafter the BioXM main 
window opens which is briefly explained in Figure 2. 
 

Figure 2: The BioXM GUI consists of three frames, a Navigation bar which provides the functions for 
importing, managing, reporting and searching data. A Project and Repositories frame to the left, which 
allows to access all data available to a user in the Repositories section and to organise the data in a user 
and project specific way in the projects section. And finally a right frame, which is used to display 
detailed information about any object selected from the left frame. 
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Step 2: Specify genes of interest by Affymetrix probe ID list 
(representing genes measured in the expression profiling studies) 
 
We will start by extracting genes represented by a list of 22000 Affymetrix Ids we 
have selected to be included in the analysis of the first dataset. In this case, the input 
file with the Affymetrix probe ID list is a text tab delimited file (available in the 
supplementary material, gse1786.gene.list.txt). 
 
 Action Background information 
i In the navigation bar select “File” -> 

“Import Table” 
Data can be imported into BioXM using 
different xml formats or as tabular data. 

ii A new window “Import Table Data” will 
pop up, you can browse the file 
“gse1786.gene.list.txt” and click “Next”. 
 

Data for import has to be accessible on your 
local client and will be stored within the 
central BioXM server. 

iii The next screen allows  to define the 
physical layout of your file. In the panel 
“Header”, choose the option “Recognize 
table header” and click “Next” to continue. 
 

For tabular data the format needs to be 
specified, first physically e.g. the delimiter 
(tab, space, “;”, etc.). 

iv In the next screen, choose “Existing 
Script” and click “Next” to use a pre-
defined import script adding a tabular 
Affymetrix ID list to a BioXM folder. 
 

Next the semantic format needs to be defined. 
Data import scripts map objects and their 
connections in the tabular data to BioXM 
objects and relations. A number of pre-defined 
scripts for typical data exist. 

v Select “Tutorial_List2Folder” from the list 
of available pre-defined scripts and click 
“Next”. 
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vi Click on “Add” in the “Folder” Variable of 
the import script. A new window opens, 
select a folder from the 
“BioBridge_public” project as target for 
the import data. Click on “Ok” in the 
folder selection window, then on “Next” in 
the “Set variable” window. 
Note, while the GUI has been predefined 
to show only projects relevant to this 
tutorial, the Folder selection window will 
show all projects the user has read rights 
to. 

 

vii A new screen will appear, choose your 
processing policy as “Allow partial 
import” and click “Next” to start the 
import . 

 

viii Once the importing process is completed 
click “Finish” to exit the wizard. 

 

 
Step 3: Extract protein-protein interactions 
 
 Action Background information 
i In the left frame open project “Public”. The upper part of the left frame contains the 

project structure. The “Public” project is read 
only and contains examples, the 
“BioBridge_public” project allows users to 
generate their own project structure.  

ii In the left frame open folder “Tutorial” by 
clicking on the (+) sign. 

Opening/closing folders by clicking on the (+) 
and (-) sign respectively will not change the 
information displayed in the right frame. 

iii In the left frame open folder “Network 
retrieval” 

 

iv Left-click on smart folder “Gene 
interactions from a probe list”  

 

v In the right frame choose the “Results” tab 
and click on “Show Query variables”. 
Click on add and choose the folder 
containing the list of Affymetrix probe IDs 
that you have previously imported during 
the step 1. Click “Apply” to execute the 
search. 

The result section will provide a list of gene 
interactions with source gene, target gene and 
evidence information (Figure 3). The pre-
defined folder “Example Probe List” contains 
35 Affymetrix probes mapped to genes and 
yields 18 interactions. 
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vi In the result table select all (click on any 

column then use Ctrl-A) and click on 
“Export” to save the results on your 
computer. 

Exports can be stored as xml or in tabular 
format. 
 

 Click “Close”.  
 
 

 
 
 

Figure 3: This figure shows the result of the smart folder “Gene interactions from probe list” where the 
first column “Gene source” is the source of the interaction and 2nd column “Gene target” is the target of 
the interaction. The 3rd column indicates the source of the interaction and the 4th column shows the 
confidence of the interaction as provided by the original source database. 
 
Step 4: Extract gene-to-gene interactions as defined by co-occurrence 
in KEGG pathways  
 
 Action Background information 
i Left-click on smart folder “extract 

interactions in KEGG from probes” under 
“Public/Tutorial/Network retrieval”. 

 

ii In the right frame choose the “Results” tab 
and click on “Show Query variables”. 
Click on add and choose the folder 

The result section will provide a list of gene 
interactions with source gene, target gene and 
evidence information (Figure 4). The pre-
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containing the list of Affymetrix probe IDs 
that you have previously imported during 
the step 1. Click “Apply” to execute the 
search. 

defined folder “Example Probe List” contains 
35 Affymetrix probes mapped to genes and 
yields 11 interactions within KEGG pathways. 

iii In the result table select all (click on any 
column then use Ctrl-A) and click on 
“Export” to save the results on your 
computer. 

Exports can be stored as xml or in tabular 
format. 

 Click “Close”  

Figure 4: This screenshot shows the result of the smart folder “extract interactions in KEGG from 
probes”. The first column shows the type of the interaction between the source (column 3 labelled 
“Source container”, a container of 1-X genes used by KEGG to describe entities in a pathway) and the 
target (column 5 labelled “Target container”) belonging to the KEGG pathway database (column 2 
labelled “Pathway source”). The Genes summarised within the individual container by KEGG are 
listed as “Source Gene” and “Target Gene” in columns 4 and 6 respectively.  

3. Scenario 2: Identification and analysis of 
functional modules involved in response of 
muscle to exercise. 

3.1. Background and Analysis strategy: A study on r esponse 
to training in healthy individuals 
In this case study, we show the integration of KEGG pathway information with gene 
expression data applied to the analysis of the transcriptional response of muscle 
tissues to physical training (Radom-Aizik et al. 2007). We aim to identify KEGG 
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pathways whose activity is modulated in response to training. This modularisation 
approach has been previously applied in the literature with different strategies using 
average, principal component analysis (PCA, Sameith et al. 2008) and more complex 
scores (van Vliet et al. 2007) for summarizing the module activity. 
Principal components (PCs) are a good strategy for summarizing the activity of a 
group of functionally related genes (Sameith et al. 2008). PCA can be used to 
represent the molecular state of a biological sample in a lower dimensional space 
while retaining the majority of the information. Briefly, PCs can be considered as 
linear combinations of the original gene expression measurements (to ensure 
statistical significance of the PCA we focused on KEGG pathways containing more 
then 9 genes). The link between expression profiling data and KEGG pathways has 
been established using a query in BioXM. Once data have been mapped on KEGG 
pathways, the overall activity of a module has been summarized by its first two 
principal components.  
In order to test whether the overall activity of pathways represented by principal 
components is different before and after training, we have applied a student t-test 
comparing two groups of samples and corrected the p-values for multiple testing. 
Ultimately resulting KEGG pathways of interest are represented graphically in 
BioXM for further analysis and biological interpretation. 
Statistical procedures integrated in BioXM have been implemented in the statistical 
programming environment R (http://www.r-project.org/). 

3.1.1. The dataset 
We use a dataset representing the transcriptional profile of muscle biopsies in healthy 
subjects before and after exercise. This dataset is part of a study developed by 
Radom-Aizik et al. (2007) and is available from the GEO database (GSE1786). It has 
24 samples of needle biopsies from the vastus lateralis of six healthy men and six 
COPD patients, 67±2.5 year-old males before and after 3 months of training. This 
dataset has been obtained using the Affymetrix Human Gene chip HG-U133A 
covering 22283 genes. In our example analysis, we have used only data from healthy 
individuals for a total of 12 arrays (6 in each group). 

3.1.2. Methods  
For this analysis, we used the normalized data available in GEO. Figure 5 shows the 
analysis strategy applied in scenario 1. The overall activity of a KEGG pathway has 
been defined by its first two components (PCs) computed using the mRNA expression 
profiles with the prcomp method of the R stats package. To assess the predictive 
power of individual modules, we have used these PCs as input of a t-test. The t-test is 
performed using the R multtest package (Pollard et al., 2004) and a Benjamini-
Hochberg (BH) false discovery rate (FDR) correction (Benjamini and Hochberg, 
1995) has been applied. The 3-D Scatterplot is produced using the R scatterplot3d 
package. 

 
Figure 5: Schematic representation of the modularization analysis. 
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3.2. Tutorial Scenario 2 
The following steps will be executed (assuming the user is already logged into 
BioXM as described in Scenario 1).: 
 

· Step 1: Execute a query to map experimental data to genes from KEGG 
pathways 

· Step 2: Use the mapped expression data to compute the principal components 
(PCs) for each KEGG pathway (the principal component analysis (PCA)) 

· Step 3: Calculate KEGG pathways with associated differential principal 
components using a t-test. 

· Step 4: Visualise PCs for selected KEGG pathways in a 3D-Box-Scatterplot 
· Step 5: Interactively browse associated information for genes involved in a 

given pathway 
 
Step 1: Mapping KEGG pathways and gene list in our data  
 
Queries can be saved as a smart folder within a project folder. The query is performed 
every time the smart folder is opened, ensuring up-to-date information with no 
maintenance effort. Query variables allow changing the query e.g. which expression 
data to include. Here we show how to integrate experimental data with KEGG 
pathways using a smart folder. A detailed guide on how to construct this specific 
query “PCA input” is available in section 4. For advanced users willing to develop 
more complex queries, the BioXM online help has a complete description of the 
structured query language.  
 
A) Execute the smart folder with predefined variables for which KEGG pathways and 
experimental data to include: 
 Action Background information 
i In the left frame open folder “Pathway 

PCA” under Public/Tutorial 
 

ii Right-click on “01. PCA Input” and select 
“Open in new window” from the context 
menu. 

The smart folder is opened in a new window. 

iii In the new window click on the “Results” 
Tab. 

The smart folder query is executed to search 
genes that are part of a KEGG pathway and 
map the associated expression data chosen by 
the user (see below in Section 3 for a detailed 
description of the query). The results of a 
search within the BioXM knowledge network 
appear as a table of genes with associated 
information e.g. mapped Affymetrix probe, 
KEGG pathway, and expression data (Figure 6). 
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Figure 6: The output of the smart folder “PCA input”. The first column ”Probe” in the results contains 
the probes belonging to the selected data, the corresponding gene names are in the second column 
“Gene”. The third column “KEGG path” indicates the KEGG pathway, which the probe belongs to. 
The rest of the columns show the experimental data associated with each probe. 
 
B) Edit the smart folder variables 
 Action Background information 
i In the query window click on “Show 

Query variables” on top of the result table.  
 

A new panel opens, which allows to restrict 
the namespace of searched KEGG pathways or 
to add experimental data (Figure 7). 

ii In the left frame of the main window open 
Repositories -> Experiments -> Expression 
Experiment. Left-click on “Affy raw”. In 
the right frame left-click on “Experiments” 

While some data may be linked into specific 
projects, to access all available data use the 
“Repositories” section of the left frame. All 
experiments available in the “Affy raw” 
format are listed in the right frame. 

 
iii Drag&Drop the experiments you are 

interested in into the Query Variables 
“experiment group1” and experiment 
group2”. 

The two groups of experiments will be 
analysed for differential expression for the list 
of KEGG pathways given. 

iv Run the search “PCA input” by clicking on 
“Apply” 

To change the Query Variables permanently 
you first have to copy&paste the smart folder 
into the “BioBridge_public” project as you 
need write rights to do so. 
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Figure 7: The Query variables for the  “PCA input” smart folder, allowing to define the KEGG 
pathway name (as pattern expression) and the expression data sets (by drag&drop) 
 
Step 2: Computing the overall activity of a KEGG pathway  
 
In this step, the overall activity of KEGG modules is computed using the PCA method 
as predefined in the BioXM analysis “PCA1”. A BioXM analysis allows long running 
tasks to be executed in the background. The PCA1 analysis transfers the list of KEGG 
pathways and expression data, as defined in the “PCA Input” smart folder, as input to 
an R script, which calculates the principal components. The results of the R script are 
returned to BioXM. Here we describe the steps required to define the PCA1 
parameters and start the analysis. 
 
 Action Background information 
i Left-click on “PCA1” under “Public/ 

Tutorial/Pathways PCA” 
The analysis-associated information will 
appear in the right frame with 3 tabs. As the 
analysis has already been run with some data, 
the “Results” tab visualises the results from 
the last run as explained in Figure 8. 

ii In the right frame on the tab “Report” click 
on “Edit parameters”. 

To start a new analysis, run the “Edit 
parameter” panel. With your own analysis you 
could for example provide a different smart 
folder as input to the analysis. 

iii In the right frame click “Run Analysis”. 
 

The analysis run may take several minutes, 
depending on the number of experimental 
datasets you specified. 
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Figure 8: This table shows the result of the PCA analysis. The first column contains the pathway 
name. Column 2 shows the number of genes associated with the given pathway. Columns 3 and 
following show the result of the PCA by experiment and PC. 
 

Step 3: Identifying differentially expressed KEGG modules 
In this analysis a comparison between the expression state of KEGG modules in 
sedentary and trained healthy individuals has been performed using a t-test.  
The analysis allows to test if the overall activity of the pathway represented by PC1 or 
PC2 is significantly different in the two experimental groups. Each principal 
component has been tested independently. 

 Action Background information 
i Left-click on the smart folder “02. t-Test 

for PCA results” under /Public/Tutorial/ 
Pathways PCA” 

 

ii In the right frame click on the “Results” 
tab. 

A table of KEGG pathways with associated 
mean PC1 values for each of the experiments 
and significance p-values (raw and adjusted 
for multiple testing) are displayed.  The PC1s 
of the three most significant KEGG pathways 
are visualised as 3D scatterplot on top of the 
table ( 
Figure 9). 
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iii In the right frame, above the 3D 

scatterplot, click on the “View” drop down 
menu and select “02. t-test Result PC2”. 

 
 
 
 
 
 
 
 
 
In BioXM, Views are used to provide custom 
reports for given objects, to be able to 
assemble any selection of information 
associated with the object. Here we have 
created two separate Views to visualise t-test 
results for PC1 and PC2. 

 

Figure 9: This result view shows the first three significantly different pathways between sedentary and 
trained healthy people. The 3D scatterplot on the top visualises the PC1 for each experiment as spot in 
the 3D space with the KEGG pathways as dimensions. Green (experiment group 1, here pre-training) 
and red (experiment group 2, here post-training) spots clearly occupy two different regions of the plot, 
indicating differences. The significance of the differences is visible in the tabular report where the first 
column provides the name of the pathway. Column 2 and 3 list the PC1 values for each of the 
associated experiments in group 1 and 2. Columns 4 and 5 show the overall PC1 mean of the pre- and 
post-training data. The following columns list the t-, p- and adjusted p-value respectively.  
 
The t-test shows that training is associated to a profound change in the muscle 
transcriptional activity. Of particular interest is the finding that pathways involved in 
inflammation, cell-to-cell communication (exemplified by a number of cancer related 
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pathways), cell remodelling, biosynthesis and metabolism are differentially modulated 
between the sedentary and trained healthy individuals. 
 
Step 4: Scatter Plots 
As alternative view on the analysis it may be useful to generate a 3D scatterplot for a 
set of user defined pathways instead of the three most significantly different pathways 
as shown above. 
 
In this example we will visualize the separation between the 12 muscle biopsies as a 
function of the second components of the pathways “Tight Junction, Gap Junction and 
ECM receptor. These are among the most differentially modulated pathways in 
response to training according to our analysis. They are also rather interesting from a 
biological prospective since they are playing an important role in tissue remodelling.  
 
 Action Background information 
i In the left frame left-click on the smart 

folder “03. Box-Scatterplot” under 
“/Public/Tutorial/ Pathways PCA”. Click 
on the “Result” tab in the right frame. 

The 3D scatterplot and t-test result for the 3 
currently defined pathways becomes available. 

ii In the right frame click on “Show Query 
Variables” to edit the names of the KEGG 
pathways you want to visualise.  

Pathway names need to be complete or be 
extended with a wildcard “*” as BioXM 
searches for complete matches, not sub-string 
matches (Figure 10 A). 

iii Click on “Apply” The 3D scatterplot and t-test for the defined 
KEGG pathways becomes available (Figure 10 
B). 

 

Figure 10: The panel A shows the screenshot on the process of choosing the pathways to plot. The 
panel B shows the 3D scatterplot, result of the smart folder “Box-Scatterplot”. 
 
Step 5: Visually browsing information in BioXM: 
A large number of information is integrated in BioXM. This information can be 
explored using a graphical interface. Moreover, BioXM also offers the possibility to 
query whether, for example, genes in the pathways have been involved in other forms 
of disease or are targets of known drugs. 

A B 
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 Action Background information 
i Click on the “Type II diabetes mellitus 

[Homo sapiens]” link in the t-test 
Output PC1 result or search a pathway 
of interest as described in ii. 

A new window will open providing different ways 
of exploring the selected pathway (Continue at 
iii). 

ii.a In the left frame click on “KEGG 
pathway” under 
“Repositories/Contexts/”, then click on 
the “Context” tab in the right frame. 

Within BioXM, pathways are defined as sub-
networks or “Context” of the complete knowledge 
network. Different types of sub-networks are 
distinguished by their Context class e.g. KEGG 
pathways, Biochemical pathways, Reactome 
pathways.  

ii.b In the right frame, above the list of 
available pathways write in the empty 
search field “Type II diabetes*” and 
click on search. 
 

A quick search will filter the result table in the 
right frame for the search pattern and provide only 
objects with matching names. 

ii.c Double-click on the “Type II diabetes 
mellitus [Homo sapiens]” in the result 
table 

A new window will open providing different ways 
of exploring the selected pathway e.g. accessing 
the list of objects or relations participating or 
using a graph display as shown below. 

iii Click on the tab “Context Graph” in the 
new window. 

The pathway will be visualised graphically 
(Figure 11 A). 

iv To browse gene-compound relations, 
right click on a component, for 
example, “IRS1”. A menu will pop up, 
choose first “Display Context Object” 
and then “Element: gene”. 

 

vi Right-click on the displayed gene 
“IRS1” and choose “Display Relation” 
-> “gene-compound relation” from the 
menu, which will pop up. 

As more than 10 compounds are related to this 
gene, the relations are not displayed directly; 
instead a selection table will appear which allows 
the user to mark those compounds you are 
interested in. 
 

 



 16 

vii From the pop-up window listing all 
compounds related to “IRS1” mark the 
first three compounds (left-click the 
first, then shift left-click the third) and 
click “OK” 

 
 
The selected compounds are displayed in the 
graph with their connection to the “IRS1” gene ( 
 
 
 
 
 
 
 
 

 
Figure 11 B). 

viii Double-click on the Relation between 
“IRS1” and “Carmustine” to view the 
evidence for this connection 

Every Object and Relation in BioXM can be 
tagged with Annotation e.g. to provide the 
evidence behind a Relation. 

vii Shift left-click on the compound 
“Carmustine”, then on the Compound 
“Bisphenol A” so both are marked. 
Right-click on any one of these and 
choose “Find Connections between 
selected objects” -> “via 
Element:Gene” from the context menu. 

A number of additional genes associated with both 
compounds are displayed (Figure 11 C). 
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A 

 
 
 
 
 
 
 
 
 
 
 

 

Figure 11: This screenshot shows the graphical visualization of the pathway “Type II diabetes mellitus 
[Homo sapiens]. The blow-ups provide two results for the visual browsing of the knowledge network, 
from gene to compound and connecting two compounds within the network.  

4. Query generation 
1. Description of the query executed within the smart folder  “PCA input” 
 
The query “PCA input”  uses the result of a pre-defined query template called 
"retrieve genes in KEGG pathway". Therefore, we describe these two queries. Before 
starting to prepare a query it is important to take into account the data model (i.e. the 
structure of items) in BioXM (see Figure 12). For example in this query, the "Pathway 
component" is a container used by KEGG to assemble different gene or protein 
isoforms. So the query needs an intermediate step from gene to Pathway component 
to pathway. There are also proteins and protein-complexes as additional intermediate 
steps. 
 

B C
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Figure 12: Partial visualisation of the BioBridge BioXM data model. Only the central objects and 
relations of the data model, such as “Gene”, “Protein”, “Expression Experiment” or “KEGG pathway” 
are displayed.  
 
Please note, while all users are able to view the pre-defined smart folders and query 
templates in the “Public” project, only users with specific rights are allowed to edit 
them. Normal users can create and edit new smart folders, query templates and 
queries within the “BioBridge_public” project. 
 
To view the query used within “PCA input” right-click on the smart folder in 
Public/R/Pathways PCA and select “Edit smart folder ...” (Figure 13).  
 

 

 
Figure 13: Query used in the smart folder  “PCA input” 
 
To view the "retrieve genes in KEGG pathway" query template click on “Search” in 
the navigation bar and then on “Edit Query Templates ...”. In the new window select 
"retrieve genes in KEGG pathway" and click on “Edit Definition” (Figure 14). 
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Figure 14: Query Template "retrieve genes in KEGG pathway" 

The following schema explains the query “PCA input”: 

The query “ PCA Input (c.f. Figure 13) searches for all probes which:  

A) are associated with a gene which is part of a KEGG pathway 
  , this part of the Query actually uses an existing 
     query template "retrieve genes in KEGG pathway" (c.f. Figure 14) 
 
     The idea behind "retrieve genes in KEGG pathway" is: search for genes which 
 
     A) are an item in a Pathway component which 
        - is an item in a KEGG pathway 
 
     OR “ alternatively”  
 
     B) express a Protein which 
        - is an item in a Pathway component which 
          - is an item in a KEGG pathway 
 
        OR “alternatively”  
 
        - is an item in a Complex which 
          - is an item in a Pathway component which 
            - is an item in a KEGG pathway 
 
AND “simultaneously” 
 
B) have an assigned experimental value, which has been measured within one of the 
experiments given in the list 
       A) Experiment_group 1 
 
       OR “alternatively” 
 
       B) Experiment_group 2 
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2. Creating a query similar to the “PCA input” smart folder 

i. “Search” �  “Find by Advanced Query” 
ii. A new window will appear, double-click on “is an element” on the left 

most panel. Then precise the element type “probe” on the right panel. And 
click on “Apply” on the same panel. 

 
 

Figure 15: This screenshot shows the query window at the end of the step (ii.) 
 

iii. Double-click on “simultaneously…” under “Logical” on the left panel. 
 

 
Figure 16: This screenshot shows the query window at the end of the step iii 

 
iv. Double-click on “is in results of a query based … on template” under 

“Object Association” on the left panel. Then on the right panel, click on 
“Choose” to choose your query template. A new window will pop up; 
choose "retrieve genes in KEGG pathway". Click “OK”. Under “Edit 
Variable Values” in the right panel provide a value for the KEGG pathway 
name e.g. “*” to search across all KEGG pathways. 

 

 
 

Figure 17: This screenshot shows the query window at the end of the step iv 
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v. click on “simultaneously” in the middle panel to get back to the object 

selection on the left panel. Double click on “has assigned experiment data 
entry which ...” under “Experiment”. Double click on “belongs to an 
experiment which ...” under “Experiment”. Double click on “alternatively” 
then on “is the” under “Object selection”. Repeat the last step. 

 

 
 

Figure 18: This screenshot shows the query window at the end of the step v 
 

vi. Click on “Add” in the right panel and in the new window select your 
experiments of interest for group 1 from a given folder. Repeat for group 
2.  
Note: within this selection box you currently can not select Experiments 
directly from the repository, you have to move them into a folder first. 

 

 
 

Figure 19: This screenshot shows the query window of the step vi. 
  
vii. Click “Next” on the bottom of the window to execute the Query. 
viii. Click on “Next” in the Query result table to save the query as simple 

query, query template or smart folder. Query templates and smart folders 
allow to introduce variables instead of e.g. the fixed list of experiments 
used in the current query. 
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5. Additional information 

5.1. BioXM Documentation 
An Online help is available from the “Help” menu in the navigation bar within the 
BioXM Knowledge Management Environment application. The “Help” section 
provides also links to an Online Tutorial and further Documentation. 

5.2. Data integrated in the public BioBridge BioXM instance 
In the current version, BioXM integrates more than 20 different databases and 
ontologies (see Table 1 for integrated databases) representing a total of 80 793 genes 
(30 246 human, 27 237 mouse, 23 310 rat), , 1 307 pathways, 78 528 compounds, 1 
525 474 protein interactions a total of 3 666 313 connections within the knowledge 
network and the entire Gene Expression Omnibus database.  
 

Source 
Database 

Information 
Type 

Current 
Statistics 

Level of curation Updates/ 
Version 

BIND Protein Interaction 
Molecular complexes 
Pathways 

6256 Interactions High throughput data 
submission and hand 
curated from the literature 

last public 
version 
20.3.07 

BioGrid Protein interaction 19 707 interactions Manually curated from 
literature 
Different evidence codes  

updated 
monthly 

ChEBI Compound information 15 367 Curated from different data 
sources 

updated 
weekly 

Comparative 
Toxicogenomics 
Database 
(CTD) 
 

Compound-gene, 
Compound-disease and 
Gene-disease 
relationships 

259 898 relations Manually curated from the 
published literature 

updated 
monthly 

EntrezGene Gene functional 
information 

80 793 human, 
mouse and rat 
genes 

Curated information 
integrated from different 
databases, based on 
RefSeq genomes 

updated 
weekly 

Enzyme Enzyme related 
functional information 

4 833 Manually curated from the 
published literature 

updated 
weekly 

IntAct Protein interaction  21 584 binary 
interactions  

Literature curation  
User submission 

updated 
weekly 

KEGG Pathways 418 pathways Manually curated from the 
published literature 

updated 
monthly 

LIGAND Compound information 15 185 Manually curated from the 
published literature 

updated 
monthly 

MIPS 
Mammalian 

Protein Interaction 410 interactions Manually curated from the 
published literature 

current 
Release 
31.10.07 

OMIM Gene - disease relations 19 769 Curated from the published 
literature 

updated 
weekly 

Pfam Protein family 
information 

10 340 families Manually curated from 
sequence alignments 

23.0 
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Prolinks Functional linkage  

between proteins 
1 459 331 links Computationally predicted 

linkage based on 
phylogeny, gene 
neighbourhood, etc. 

last Release 
18.10.04 

PubChem Compound information 19 163 625 
compounds 

Curated data sets derived 
from author submissions 

updated 
weekly 

REACTOME  
 

Protein interaction and 
signalling pathways 
 

24 616 unique 
interactions, 608 
pathways 

Manually curated from the 
published literature 

updated 
weekly 

RefSeq Gene and protein 
sequence and functional 
information 

235 652 human, 
mouse and rat 
entries 

Curated information 
integrated from different 
databases 

updated 
weekly 

Unigene Transcript information 166 889 human, 
mouse and rat 
transcripts 

Computational analysis updated 
weekly  

UniProt Protein sequence and 
functional information 

495 137 human, 
mouse and rat 
proteins 

Automatic and manual 
curation 

updated 
weekly 

Table 1: Data integrated into the BioBridge BioXM installation 
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