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ABSTRACT

Summary: KnowledgeEditor is a graphical workbench for
biological experts to model biomolecular network graphs.
The modeled network data are represented by SRML, and
can be published via the internet with the help of plug-in
module ‘GSCope’. KnowledgeEditor helps us to model and
analyze biological pathways based on microarray data. It
is possible to analyze the drawn networks by simulating
up—down regulatory cascade in molecular interactions.
Availability: KnowledgeEditor is available at http:
/lgscope.gsc.riken.go.jp/

Contact: bioinfo@gsc.riken.go.jp

DNA microarrays are used as powerful instruments to
measure the expression levels of thousands of genes
simultaneously. Clustering expression profiles provides
valuable insights into function analyses. Hierarchica
clustering (Eisen et al ., 1998) and self-organizing mapping
(Tamayo et al., 1999) have often been applied for data
analyses. Moreover, various attempts have been made
to elucidate genetic regulatory networks underlining the
data: modeling methods with Boolean network (Somogyi
and Shiegoski, 1996), differential equations (Chen et al.,
1999; D’ haeseleer et al., 1999) are proposed as estimators
of regulatory networks. Although those methods predict
possible gene network models, it is often the case that
some parts of them are falsely modeled and should be
corrected by biological experts. Thus, anew tool is needed
to edit the networks by interactive manner. In the course
of network editing, relationship between the networks and
expression data must be easily confirmed and analyzed by
users. Several public and commercia pathway resources
can relate expression data to biological networks. EcoCyc
(Karp et al., 2002a), MetaCyc (Karp et al., 2002b) and the
Kyoto Encyclopedia of Genes and Genomes (Kanehisa et
al., 2002) contain a large amount of curated information
which can be used to view expression data on the
context of preexisting pathways. GenMAPP is a stand-
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alone software which helps us to view expression data on
pathways. Unfortunately, most of the pathway dataareina
binary filewhich isdifficult to process by script languages
such as Perl: atext-based pathway datais more desirable.
Here, we present a new tool called ‘KnowledgeEditor’,
which is an XML (eXtended Markup Language)-based
authoring tool for biomolecular network modeling.
KnowledgeEditor imports a file (cdt: cluster data table)
created by the program Cluster (Eisen et al., 1998).
KnowledgeEditor can deal with more expression data
points than 50000 genes (rows) x 100 experiments
(columns), and help us to pick up any genes by compar-
ing similarity of expression patterns. By manipulating
a mouse, a user can lay out the picked genes on the
draw window on which each gene is represented as a
square item (Figure 1). The drawn arrow between items
means the existence of a certain relationship between the
genes. By selecting an experiment name and a coloring
condition, a user can see the levels of gene expressions
displayed as item colors on the drawn networks. The
drawn networks on KnowledgeEditor are easily converted
to an XML-based representation schema (SRML: Simple
Result Markup Language) which we designed to model
a gene—gene interaction relationship. In Figure 1 each
arrow has various sorts of information including Boolean
(up or down)-regulation among genes. Based on the
SRML, KnowledgeEditor immediately simulates the
up—down cascade among thousands of genes described in
the SRML file. SRML basically defines only a binomial
graph (an arrow) between two genes. Further complex
relationship among multiple genes can be described
by the combination of the arrows. Since it tends to be
incomprehensible to see multiple arrows intercrossing
each other, KnowledgeEditor can group them up into a
polynomia graph by jointing the centers of the arrows
and give us a coherent view of multiple gene interac-
tions. It is possible to publish SRML data files on the
internet by using the web-browser plug-in ‘GSCope’,
(http://gscope.gsc.riken.go.jp). GSCope helps a web-
client user to browse pathway data on their personal
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Fig. 1. ‘Draw window’ and ‘ gene-expression window’ of the KnowledgeEditor are shown. ‘ Gene-expression window’ is floating before the
‘draw window. Glycolysis metabolic pathway is sketched on the ‘draw window,” herein squared items represent genes and compounds in
the pathway. Lines drawn between the items are called ‘arrows’ in the text, because each line contains upward or downward regulatory
information and displayed as an arrow by GSCope. In the ‘ gene-expression window, the listed genes have gene-expression patterns similar
to the selected gene which is highlighted by six orange dotsin the ‘ draw window.” Up-regulated genes are colored in red and down-regul ated
genesarein greenin the current coloring condition. In the pathway modeling, a user can pick a gene from the * gene-expression window’ and

easily put it on the ‘draw window’ by mouse operations.

computers, to simulate regulatory interactions of genes
on the pathways, and analyze microarray data in the
context of the pathways. For users convenience, it is
very easy to transfer SRML and microarray data between
KnowledgeEditor and GSCope by the mechanism which
automatically saves snapshots of the analytical status
on the software when they are terminated by a user,
and can resume the snapshots on the request of a user.
KnowledgeEditor works on Microsoft Windows2000 or
XP. For more details about KnowledgeEditor and SRML,
see http://gscope.gsc.riken.go.jp.
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