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ABSTRACT

Summary: The goal of this project is to simplify access to
genomic diversity and phenotype data, thereby encouraging
reuse of this data. The Genomic Diversity and Phenotype
Connection (GDPC) accomplishes this by retrieving data from
one or more data sources and by allowing researchers to ana-
lyze integrated data in a standard format. GDPC is written in
JAVA and provides (1) data sources available as web services
that transfer XML formatted data via the SOAP protocol; (2)
a JAVA API for programmatic access to data sources; and
(3) a front-end application that allows users to manage data
sources, retrieve data based on filters, sort/group data based
on property values and save/open the data as XML files.
Availability: The source code, compiled code, documenta-
tion and GDPC Browser are freely available at: www.
maizegenetics.net/gdpc/index.html. The current release of
GDPC is version 1.0, with updated releases planned for the
future. Comments are welcome.
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INTRODUCTION

Numerous research projects on genomic diversity and pheno-
types have generated valuable data collections, including
thousands of QTL mapping studies. These datasets, however,
tend to be abandoned after results are published and thus are
not easily accessible by subsequent projects or the general
public. Ideally, this data would be made publicly available
at the conclusion of each project by migrating the collec-
ted data to larger, public databases. The Genomic Diversity
and Phenotype Connection (GDPC) accelerates the availab-
ility of data by providing the infrastructure to create and
use connections to multiple data sources. It is possible to
use multiple data sources because each connection masks
the specifics of its data source. GDPC already has a con-
nection to the maize diversity database, Panzea (Du et al.
2003, http://www.panzea.org; Doebley et al. 2003), and there
iswork in progressto create a connection to the comparative
cereal database, Gramene (Ware et al. 2002; Stein et al. 2003,
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http://www.gramene.org; Fig. 1). Connections to additional
data sources are also planned, and other organizations are
encouraged to maketheir data’ GDPC enabled’ by developing
connections that integrate their data with GDPC. Once these
sources are ‘GDPC enabled’, data from these sources can
be analyzed simultaneously with front-end software applica-
tions. These applications use the GDPC JAVA API that
standardizes access to any ‘GDPC enabled’ data source. The
GDPC Browser is an application that currently usesthis API.

IMPLEMENTATION
‘GDPC enabled’ data sources

Data sources are at the core of GDPC. A data source is con-
sidered ‘GDPC enabled’ when it has been programmed to
return dataelementsin theformat understood by GDPC. Mak-
ing adatasource‘ GDPC enabled’ doesnot affect any existing
access methods to the data source. A ‘GDPC enabled’ data
source is typically designed to be a remote web service that
transfers XML formatted data via the SOAP protocol. Data
sources can also be accessed using the JAVA JDBC API, and
many other ways of accessing data sources could also be
designed. The data are always returned in a common format
regardless of the access method, which makes it possible to
integrate, analyze and view data from multiple sources. This
is a significant advantage over other tools that give access to
only one data source. The programming that makes a source
‘GDPC enabled’ isreferred to asa‘ GDPC connection’. This
connection knows the specifics of its data source and masks
them from the rest of the system. Researchers can also create
connections to their own data. This allows them to integrate
and analyze their data with publicly available data. As new
GDPC connections to data sources are created, any ‘GDPC
aware software application will automatically have access
to that data source. Future plans include developing classes
that will alow local files to serve as data sources. Also,
plans include registering GDPC connections with MOBY
Central (Wilkinsonand Links, 2002, http://www.biomoby.org)
to alow users to look up available data sources via that
directory service.

Bioinformatics vol. 20 issue 16 © Oxford University Press 2004; all rights reserved.

2839

020z 8unr g0 uo 3senb Aq | #£9E€Z/6£82/91/0Z/AVESqe-0[O1E/SOIBULIOJUIOIG/WOD"dNO"0IWUSPEoE)/:SAYY WO} PAPEO|UMOQ


http://www.panzea.org
http://www.gramene.org
http://www.biomoby.org

T.M.Casstevens and E.S.Buckler

Future Plans include making
data sources “MOBY
Servers” to allow
directory lookup.

Register

23
MOBY
Central

Internet:

GDPC XML

Schema via
Gramene Gramene OAP protocol
Database Web Service

(Data source #1) (in-progress)

[ ]
[
[ ]
Panzea Database :
(Data source #2)

Panzea Web
Service

Private Database

A )
(Data source #3) ‘\
-

1Y
1
1
1
1
1
1
1
1
1
1
1
- 1
1
1
1
1
1
1
1
i
File System -
(Data so‘{lrce #4) Mesquite Other “GDPC |
(future) (future) aware” tools [}
’
User PC Desktop »

. -

Fig. 1. Asshown here, genomic diversity and phenotype data can be retrieved, integrated and analyzed from multiple data sources using

GDPC.

GDPC JAVA API

Several research projectsmakedataavailableviawebsites, but
programmatic waysto retrieve the data do not generally exist.
In contrast, GDPC provides a JAVA API that standardizes
access to data regardless of the underlying format. Applica-
tions that use this API are described as being ‘ GDPC awar€’ .
Programmers can use this API to develop front-end applica-
tions that perform algorithms relevant to their project. Since
GDPC masks the specifics of the different data sources, pro-
grammersonly need to focus on their individual project goals.
The GDPC Browser and TASSEL (Buckler, 2003, http://
Www.mai zegeneti cs.net/bi oi nformatics/tasselindex.htm) are
examples of applications currently using this API. Future
plans include devel opment of a Mesquite module (Maddison
and Maddison, 2003, http://mesqguiteproject.org/mesquite/
mesquite.html) that will make any ‘GDPC enabled’ data
source accessible from Mesqguite.

GDPC Browser

TheGDPC Browser isafront-end applicationthat allowsusers
to retrieve, view and group genomic diversity and pheno-
typic data based on property values. With this application,
users can manage one or more data sources and retrieve
data from these sources based on user-defined filters. Once
retrieved, the data elements’ properties can be viewed by
selecting the elements. The different types of data elements
are taxa, loci, environment experiments, genotype experi-
ments, localities, genotypes and phenotypes. Working lists
of these elements can be created and sorted based on the
needs of the researcher. These working lists can then be
saved as XML files, and later opened to restore the data ele-
ments. Data can also be exported to other formats chosen by
the user.

CONCLUSION

Each year much effort and great expense goes into collecting
genomic diversity and phenotype data. Rather than sittingidle
in remote databases, the data would prove far more valuable
if it were maintained in away that allowed others to continu-
ally improve and reuse it. In time, these publicly available
data sourceswould improve in quality and the datasets would
grow larger. GDPC provides access to such data collections
by retrieving data from multiple data sources and by allowing
researchers to analyze integrated data in a standard format.
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