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OVERVIEW
Purpose
Construction and validation of a database consisting of annotated
neuropeptides in order to provide valuable help in the identification
process of endogenous neuropeptides derived from mass
spectrometry analyzes.
Methods
A relational database was created using MySql and consists of
annotated neuropeptides and small proteins. Validation of the
database was performed by comparing experimental peptide mass
data to the theoretical peptide masses in the database.
Results
Using SwePep 36 neuropeptides were identified from one LC-MS
analysis. Masses automatically chosen for MS/MS by the mass
spectrometry software verified the identity 15 of the peptides (100%
success rate).

Sample preparation and LC-MS
Hypothalamus from rat was dissected out and stored at -80 C. The tissue was
suspended in cold extraction solution (0.25% acetic acid), homogenized by
sonication (Sonics & Materials) and filtered through a 10 kDa mw cut-off membrane
(Millipore). The peptide extract was analyzed using on-line nanoscale reversed
phase capillary liquid chromatography (GE Healthcare) and ESI-LTQ (Thermo
Electron).

Data analysis
The neuropeptide and small protein content in hypothalamus from rat was analyzed
by DeCyder MS (GE Healthcare). The generated mass list consisting of
deconvoluted mass data was matched to the previously stored information in the
SwePep database for neuropeptide hits. The identification step utilizes peptide
mass, and is verified by embedded MS/MS information if available. All experimental
information is stored in the database, including MS/MS, to facilitate future
identification processes.

Possible neuropeptide modifications were considered in the matching procedure.
The absolute mass difference between the theoretical and experimental mass was
selected not to exceed 0.2 Da in order for a match to be valid. All positive matches
were recorded and subsequent analysis was performed on experimental data
pertaining to these matches, to streamline the identification procedure. The final
validation step was either manual inspection of MS/MS spectra, searching of
sequence collections with MS/MS data for peptide identification or a combination of
both.

RESULTS
Data stored in the SwePep database has been used to identify neuropeptides in
hypothalamus of rat brain. DeCyder MS detected approximately 1200 specific
peptide masses. The generated mass list were matched to SwePep for
identification with a mass accuracy of 0.2 Da. SwePep suggested 36 neuropeptide
hits from the 1200 potential peptides. 15 neuropeptides were also verified by
MS/MS (Table 1).

CONCLUSIONS
A neuropeptide database has been developed, available at www.swepep.com
(Figure 3). SwePep has been used to identify annotated neuropeptides from MS
data in a fast and reliable way. To facilitate future identification processes, all
experimental information is stored in the database, i.e. SwePep is under constant
growth.
The neuropeptide content of hypothalamus from rat was analyzed using LC ESIMS. The mass spectrometry raw data was processed by DeCyder MS and the
generated output was matched to SwePep. With the mass accuracy of 0.2 Da, 36
neuropeptides were identified. So far, 15 neuropeptide identities were confirmed
by MS/MS.

FUTURE PLANS
• Populate the database with additional novel neuropeptides
• Store MS/MS spectra in the SwePep database for automatic validation
• Curate the database by incorporating literature references to all neuropeptides

INTRODUCTION
Identification of peptides and proteins in big datasets generated by mass
spectrometry analyses has become one of the major tasks in proteomics. By using
a tool-box of different search engines the data is compared against protein
sequence collections such as SwissProt and NCBI. Lately a number of databases
have become more oriented against specific proteomic sub areas. Although some
databases e.g. SwissProt are well organized and easy to use, they do not always
fulfil all new demands. Today there is no searchable database specifically designed
for identification of endogenous neuropeptides. Therefore a unique neuropeptide
database was developed.
For the time being, SwePep consists of 1600 neuropeptide precursor proteins,
3600 neuropeptides, and 25000 small proteins (mw<10kDa) derived from 4000
different organisms. All peptides have the searchable descriptors such as: mass
(monoisotopic and average), pI value, tissue origin, sub cellular location,
modifications, precursor information and organism affiliation. To make SwePep
flexible and user-friendly, the user interface has multiple options for choosing
different representations of the output data.

METHODS
Database construction
The database management system used for SwePep is MySql. A simplified
database schema for SwePep is shown in Figure 1. Server side functions are
developed using Java enterprise edition and the client side by using JSP and
HTML. SwePep consists of in-house produced data, re-organized SwissProt data
and data collected from literature.
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Figure 2. Neuropeptide and small protein content in different brain regions from rat in the mass range up to 10 kDa were investigated using NanoLC ESI MS. The MS
output data was analyzed by DeCyder MS (GE Healthcare) and was used for peptide identification by matching experimental data to the SwePep database.
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Figure 1. A simplified database schema for the SwePep database
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Relaxin 3 B chain
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Disulphide bond
Pyrrolidone carboxyl acid

Table 1. From 1407 exprimental peptide masses detected by DeCyder MS, we could match them to 36 annotatade neuropeptides in
SwePep. 13 of these were then validated by MS/MS spectra.
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Figure 3. Screenshots of SwePep, available at www.swepep.com
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