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ABSTRACT identifiers or strings of characters. The objects whose names
are consistent with the current user query are cabegets
GraphExplore can connect the targets by identifying linker
nodes located on shortest paths of various lengths between
the targets (see Zhaat al. (2002)) or are k-steps away from
the targets (k=1, 2 or 3) as in Figure 1. GraphExplore is also
able to reveal the cluster a certain object belongs to.

GraphExplore can display only some of the edges in the
network whose weights are between a minimum and a maxi-
mum threshold. This essentially creates another network with
fewer connections that is further interrogated.

The objects in the current subgraph can be moved or
deleted. GraphExplore dynamically displays information
about the neighbors of the objects in the network as well as
PROGRAM OVERVIEW about their corresponding links. It also generates reports sum-
We have developed a comprehensive and easy-to-use p fizing the information about the objects and the associa-

%ons among these objects in a particular graphical display.

Summary: GraphExplore is a program for presenting, visu-
alizing and interrogating large complex networks of interac-
tions. Although the spectrum of applicability of our program is
very broad, GraphExplore’s numerous features are ideal for
exploring interactions in literature, gene expression, protein
interaction and promoter interaction profiling studies since it
dynamically couples with biological annotation systems and
databases to provide interactive facilities to interpret genes
and proteins displayed.

Availability: http://graphexplore.cgt.duke.edu

Contact: quanli@stat.duke.edu

nd-click graphical environment call raphExplore for dy- . ;
and-click graphical environment called GraphExplore for d he users of the system can choose to save their work in sev-

iﬁ_ﬂ graphical formats that can easily be embedded in other
ocuments. Several queries can be active in the same time in

namically exploring large graphical structures that possib
involve tens or hundreds of thousands of objects. Itis a sta
alone application written in JAVA that runs on any operatin

system that has a JAVA virtual machine installed. ﬁ(;revrgrgrslﬁ)hg?;r?? Zﬁtljséttractive feature of GraphExplore
The main objective of te program is to generate displays.of yimp phEXp

associations among a set of objects. The objects are vertféet'?at it can display specific colors and shapes for each ob-
[ in the network. The same shapes and/or colors can be

in a graph, while the associations among these objects are Jr%%
[ec

resented as arrows and lines. Three files can be loaded as Ijgned FO various groups O.f objects. The shape of _the ob-
s can identify one clustering, the colors can identify an-

of a GraphExplore project: a description file with informati . ) .
about the objects in the network, a network file with inform ther clustermg.and both thgse cluster]ngs can be different
D the clustering loaded with the project. This degree of
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represented with lines while directed associations are re ?e— . .
P d GraphExplore has many built-in utility programs such as a

sented with arrows. ol for generating the intersection or union of two networks
GraphExplore can dynamically retrieve information abolf g 9 ; .
ose images were previously saved in SVG format. The

the objects in the network from the Internet. One can eith\cgommon nodes and edges are easily distinguished in the re-
specify & URL for each object or let GraphExplore query aIting image from the other elements by their shapes and/or

relevant website with keywords identifying characteristics gt

interest. The resulting webpages can be displayed in a waprs: . .
browser or in a new graphical panel inside GraphExplore. Thle Do¥vnload|ng }hi program requires only ab cou-
program creates the image of a network by employing sx%(r/]? _7/. mouse ¢ ';: sdsmc;? I u;es Java T;}".’e Start
eral rendering engines such as tteatoutility from AT&T’s ttp://java.sun.com/products/javawebstart)). IS €ensures

Graphviz open source graph drawing software (AT&T Labg]at the users are always working with the latest released

—Research, 2000) or in-house modified versions of the Iayéégﬁ 'Orglf;gagr;]i)l(plfql;e szr?o‘?tﬂf rt;?.zl";';'al Ie?lsetgnztlr?nrﬁk?er
libraries available from JUNG (Whitet al., 2004). P v b e, uton W u

Once a project is loaded, one can start building subgra&quamples are available from GraphExplore’s website.

of interest by interrogating the network. Each object is iden-
tified by one or more names that could be either numerical
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Figure 1: User interface of GraphExplore. The objects in this network are genes while the associations displayed are derived
from sparse graphical Gaussian models (Dobra and West, 2004; Bbhta2004) constructed from a publicly available

breast cancer gene expression dataset analyzed in Haahg@2003). The targets are the oestrogen recegtgene (ESR1)

together with three other genes (GATA3, FOXA1/HNF3A, XBP1) that are known to have expression levels strongly correlated
with ESR1 (Lacroix and Leclercq, 2004). The linker genes are displayed in a darker color and represent the one-step neighbors
of the target genes. Here the shapes of the nodes were chosen at random to illustrate GraphExplore’s features. The upper-left
panel gives the current user query while the lower left panel shows the direct neighbors of ESR1. Description of objects, edge
weights and system messages are displayed in the status bar located at the bottom of the window.




