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Data organization and data mining represents one of the main challenges for modern high throughput
technologies in pharmaceutical chemistry and medical chemistry. The presented open source documentation
and analysis system provides an integrated solution (tutorial, setup protocol, sources, executables) aimed at
substituting the traditionally used lab-book. The data management solution provided incorporates detailed
information about the processing of the gels and the experimental conditions used and includes basic data
analysis facilities which can be easily extended. The sample database and User-Interface are available free
of charge under the GNU license from http://webber.physik.uni-freiburgfdéérd/tutorial.htm.

The term proteomics denotes a systematic and integratedopen source Postgres 7.3.2 which is freely available under
approach of high resolution protein separation and quanti- the Postgres license. Extension to other databases should be
fication in complex biological samples, which is usually straightforward. A flowchart of the program flow, technical
achieved by two-dimensional polyacrylamide gel electro- details and an introductory tutorial as well as a concrete
phoresis (2DE), spot detection and comparison by charge-example are available in the Supporting Information.

coupled device (CCD) cameras or scanners and, finally, Spot - The information stored in the database is organized in
identification by mass spectrometry or Edman-based protein yiferent experiments. Each experiment consists of two main
sequencing. The vast quantity of data generated by 2DEpjiging blocks, biological samples and 2DE gels, see Figure
experiments requires integrated solutions that do not only 1 several biological samples with certain properties such
allow for an easy access to measured protein abundancegs the genotype or the number of experimental replicates
but also link these values with information about the made are created within one experiment. Then a correspond-
biological samples and. experimental conditions used to ing number of 2DE gels is added. The properties of the 2DE
generate the data. The aim of the presented data managemeg|s are organized in categories such as first and second
and analysis software is to facilitate the interpretation of 2DE 4imension. These categories and their properties e.g. pH
experiments by providing all the information needed in & gragient or voltage can be added and changed interactively

standardized and extensible way. Hence, it aims at substitut-by the laboratory staff without having to change the database
ing the traditionally used lab-book and additionally offers layout.

basic and extendable proteome data analysis facilities.

. To create a new experiment, the name of the operator and
The presented data management solution evolved from the, gt description is entered. Then, the biological samples
need of a typical academic laboratory group to document s iy the experiment are described in detail, see Figure 1
their 2DE experiments. The two main design goals were as¢,. s4me example properties. In the next step, the 2D gels
follows: simple usability for laboratory staff and to be able used to perform the experiments are entered, and some
to adapt the chemical information stored to user specified example properties of the 2D gel are given in F’igure 1. In
needs without having to change the structure of the database, yjtio, the files containing the scanned image of the 2D
Hence, the so_ftware prowded_can easily b_e adapteq _to fltgel and a file containing the computed spot intensities are
the needs of different biochemical laboratories. To facilitate uploaded into the database. Afterward, the layout of the
exchange and creation of such “electronic lab-books” the ’

. . experiment, the assignment which 2DE gel corresponds to
developed software is free of charge under the GNU IICense'which biological sample, is defined. Once this information

To allow easy portability we used a client server archi- s entered, the analysis of the experiments can be performed,
tecture. The client computer just needs a browser and Internetypically with examination, standardization and statistical
access. The communication with the server then uses angnalysis of the data. To this end, the output of standard image
encrypted http connection and is handled by Java servlets.gnalysis software used to detect and match the spots on the
Currently the user interface supports two databases, Oraclegifferent gels can be uploaded to the database. At the moment
9i (for users preferring a high industrial standard) and the tyo types of analysis are possible, but further tools can be
added easily. Matched spots can be selected according to
:Cor_responding afuthor e—mail:I D_anieI.FaIIer(%z?physik.uni—freiburg.de. their unique spot number and their detection frequency in
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Figure 1. Layout of the database. Each experiments consists of the definitions for the biological sample and the 2DE gel.

possible. In addition, if a set of spot intensities with different specifically geared toward 2DE gel data and accompanying

experimental conditions has been selected a two satrigdt experimental setups. Further extensions could include a wider

can be performed. This is done by a call to the external variety of data using the same concept. However, already

statistics package Rand hence it is straightforward to now the system can easily accommodate experimental data

implement other statistical tools into the user interface by obtained by other gel based experiments such as PCR data

just using the already available facilities of R. (agarose gels), sequencing data (PAGE gels), and DNA
There are several, generally commercial, database toolsfragment size analysis (agarose gels). For this the data fields

available for proteomic studies which offer a rich detail and used for 2D gel data storage are directly used (field for

variation of storage and database capabilities {étg. cite scanned gel image; optional: file for computed band

two well-known tools). However, the tool presented here intensities), while additional experimental data (e.g. PCR

allows easy setup of an electronic lab-book: Like a book annealing conditions, DNA sample origin) go into their

from a shelf, tutorial, setup protocol and executables allow appropriate fields as provided by the system.

the user the easy pickup and opening of the book. Further- Supporting Information Available: A short tutorial

more, ogr software package is highly fiexible _mcludlr'lg descri%?ng the?nstallation and the usage of the presented data

storage fields and formats for a number of other biochemical management solutions. This material is available free of

and experimental data, and it is freely available under the charge via the Internet at http:/pubs.acs.org.

GNU license. Moreover, using the source code it can easily

be customized to fit the specific needs of the user. In REFERENCES AND NOTES
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