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Abstract

DBOra is an integrated database of interlinked protein data. It is based on a well structured and normalized database
schema. A large set of data was imported and enriched with suitable indexes. Thus, it provides a WWW-based user interface
to formulate intuitive queries as a combination of simple search terms. Furthermore, it is possible to search for nucleotide
and amino-acid sequences by simply switching to another query type. This tool enables a specific search with fuzzy queries
and is freely available in the WWW: http://www-bm.ipk-gater sleben.de/stable/php/idbb.
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1. Introduction

In life science a steadily increasing amount of experimental and computed data is being produced. For instance, [1] lists
386 via the internet accessible databases and categorizes them. Within this list, protein related databases take a high rank.

As of now, one will find information by explicitly cross linked data sources using hyperlinks. This situation forces the
user to spend a lot of time for intelligent surfing. However, main problems of the manual Internet navigation are, e.g. that the
interesting data is distributed over several pages and the data itself is poorly structured. In turn, this narrows the capabilities
of specific searching for relevant data. For example, to retrieve all relevant proteins that are transcription factors it is not very
valuable to use an “all text” search for the term “transcription factor” in an integrated life science database, like SRS [3].
This is because the results are in general not very specific for sensitive queries and vice versa. Thus, a user friendly tool for
a context based search would be useful. It should be based on a well structured database with a minimum of unstructured
free text. Furthermore, very it should support intuitive queries as well as complex composed ones, without the knowledge of
query languages like SQL?. Finally, indexes should be embedded to deliver query results in a suitable time. To realize such a
system, we suggest the subsequently presented system called DBOra.

2. Thelntegrated Database DBOra

DBOra is an integrated database on an ORACLE9i DBMS? in combination with an intiutive user interface. It enables
the search for nucleotide and amino-acid sequences as well as text search. The provided data stems from the connected
databases SWISS-PROT/TrEMBL [2], BRENDA [7], KEGG [6] and OMIMI5]. In a first step the scientific user may search
for sequences or text and then navigate through the results and display further related data sets and information.

For this, an integrated database with 81 interconnected tables was modeled and implemented as a relational database
schema. 50 tables alone representing database links, which makes the developed schema and thus the database a comprehen-
sive basis to search in interconnected data. More detailed information on the underlying data schema are available using the

1Structured Query Language - standardized query language for relational database management systems
2Database Management System



URL:
http://www-bm.ipk-gatersleben.de/stable/php/idbb/Slices/schema_1.html

To fill DBOra with data, database integration was utilized to import raw data from the mentioned data sources to a locally
integrated database - compareble to a Data Warehouse. The used database integration approach was developed within the
MARG project at the University of Magdeburg. The developed software is called BioDataServer (BDS) [4] and implements
a mediator based architecture in conjunction with semi-automatically generated database access adapters. This import is
periodically executed to update the database. Currently, DBOra contains 836013 SWISS-PROT and TrEMBL entries that
were relational restructured and normalized. Thus, the database contains about 35 million tuple distributed over the mentioned
data schema. Including indexes, the overall size of the database is about 10 Gbyte.

3. Capabilities of Database Search

A straight forward search and browsing interface of the integrated database was implemented by using a PHP based web
interface. Currently, three kinds of search queries are supported:

1. Text (including phonetic, word steam, fuzzy match and word neighborhood)
2. amino-acid sequence homology search (using local BlastP)
3. nucleotide sequence homology search (using local BlastX)

This tool and further information concerning the database schema, construction rules of search queries and examples are
available at: http://www-bm.ipk-gatersleben.de/stable/php/idbb. The user is requested to register himself to use the full
functionality or to login as guest.

4. Further Work

In further work DBOra is used for automatic functional annotation. The idea is that homology search is one entry point to
finding functional annotation for unknown sequences. Herefore, it is necessary to query several databases. To combine the
wide data spectrum of integrated databases with the advantage of a homogeneous, central entry point for homology searches,
it is necessary to treat the integrated database as a virtual union of inter-linked data items. Thus, it will be possible to put
a sequence at the entry of a maze of interconnected life science databases and search, the way to the treasure - e.g. the
functional categorization.
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