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A bioinformatics approach for mass
spectrometry data processing: Applications
to proteomics and small molecule analysis
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Abstract. We have developed a web-based software system, JULIAN, that simplifies the process of relaying mass spectral
information for chemists, protein chemists, biochemists and all others performing mass spectrometry experiments through
a centralized mass spectrometry laboratory. JULIAN allows for relative ease in submitting compound information as well
as instant access to analysis results from any networked computer equipped with a web browser. Compound information is
centralized in a Microsoft Access database and results are available in Adobe’s portable document format (PDF) from an NT4
server. This gives researchers the ability to easily obtain data and allows the analysts in the mass spectrometry lab to browse
analysis results when assisting researchers with their inquiries. Due to this web-based design JULIAN is independent of the
mass spectrometers’ hardware and operating system. Approximately seven hundred on-site and off-site users have utilized
JULIAN transmitting over 40,000 analyses. The conversion from paper to electronic mass spectrometry data processing has
enabled our Center to receive compound information, perform analysis, and relay the results four times faster than required
previously.
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1. Introduction

Mass spectrometry has the capacity to provide valuable information in such diverse areas as drug
discovery, biomolecule characterization and proteomics. The generation of large volumes of data poses
the challenge of processing the information into a meaningful and practical form [1-5], and relaying
the information rapidly to the researchers. To address this challenge we have developed an electronic
system that simplifies and expedites the process for both the researchers and those who perform the mass
spectrometry experiments. Our goal has been to use a web-based system as the sole means of relaying
information. JULIAN, the electronic “paperless” system that we have developed allows for quicker access
to the submission procedure, instant access to analysis results and easier retrieval and interpretation of
results.

From its inception in 2000, nearly 700 on-site and off-site users have utilized the paperless sample
system employed at the Center of Mass Spectrometry at the Scripps Research Institute, transmitting over
40,000 analyses. With JULIAN, users have the ability to quickly and effortlessly submit compound in-
formation in html-form, via the Internet, to the mass spectrometry laboratories. Users may elect to have
their compounds analyzed by one or more of a variety of techniques including: Matrix-assisted laser des-
orption/ionization time-of-flight reflection mass analysis (MALDI-TOF); matrix-assisted laser desorp-
tion/ionization Fourier transform-ion cyclotron resonance mass analysis (MALDI-FTMS); electrospray
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