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Mass spectrometry is applied for investigationsnany field of research, and in the last years it is
largely involved in proteomics and derived studigstrumentations for mass spectrometry are
commonly equipped with computers for the analy$idaia, and basic and advanced software for
data handling and analysis are distributed with it#ruments, so that researchers have the
opportunity to use it directly on the experimematput. This represents surely an advantage but, at
the same time, it also reflects a lack of flextyiliThe different experimental design, in particula
for proteomics studies, needs of more opportuniifesomparison and integration of data during
the analysis of experimental data. Therefore, wesld@ed original and freely available web tools
for the alignment and comparison of mass spectEBARDLIS is is freely available at the URL
http://biocinformatica.isa.cnr.it/NEAPOLIS/

I ntroduction

Mass spectrometry is an analytical technique wigieles a description of a sample in terms of a
spectrum of the mass/charge (m/z) values of thecotdr species present in the sample. During the
last years, applications of mass spectrometry drgely extended due to its role in “omics” studies,
and in particular for proteomics. This techniquéerd high-throughput capabilities and, as all the
“‘omics” sciences, generates a large amount of datawhich new analysis strategies are
continuously required.

Instrumentations for mass spectrometry are intedagith computers and software to analyze the
spectra are often available in the labs, distridhie companies together with their instrumentation.
However, these proprietary software often leave flewibility to the researcher, which is guided to
the analysis and can obtain interesting results diutthe other side, can not explore easily other
kind of interpretation.

In particular, in our experience we find that ibf$en required to compare more spectra. It ocicurs
the simple case of the analysis of technical oregrpental replicates, with the aim of verifying
what signals are reproduced. In other cases, samplsvo different classes are analyzed, as it can
happen for patients affected by a given patholagy lzealth individuals, and the analysis aims to
find signals able to discriminate between the twapuations. To this aim, we developed novel
tools and used them in different studies, somé@fmtalready object of publications (1-3).

Tool description

NEAPOLIS is a tool to help the researchers in tomgarison of many spectra, obtained as the
result of the analysis of replicates as well adifitrent samples. The web interface is very simple
and requires to set few options. It is possiblg, ot required, to give a name to the job, so ithat
will be reported in the result pages together whi date, to help the user for future searchéisan
own archive. Two parameters are required for theyars. The first is the threshold value for the
alignment of signals, and the second is the mininmumber of signals to be aligned. These two
settings will affect the result of the alignmenhdathey need a careful choice by the user. The
choice of the threshold value should take into antthe quality of the signals, which depends on
the instrumentation features. The minimum numbesighals to be aligned depends on the design
of the experiment and on the needs of the usecase of replicates of the same spectrum, it is
expected that significant signals are present mmoat all the spectra, so this setting will help to
remove sporadic and not reproducible signals. GQndbntrary, when comparing spectra from
different samples, it can be preferred to presefi/gignals, so that is can be possible to vefify i



they are observed in all or many samples, or jusew of them. It is useful to analyze the data
more times by changing the settings of the two ipatars, in order to verify how they affect the
results, and to find the combination of settingstsuitable for the aims of the analysis.

Further settings concerns the request to inseot tiné output some additional values, as mean
values and standard errors of the aligned signals.

The main input is represented by the spectra ddtih can be given by a cut-and-paste procedure.
An example of the input format is reported on thebwgite, in summary each spectrum consists in
two columns, the first with the m/z value and teeand with the signal intensity; the spectrum has
as a first line with a “#” symbol, which can beléed by a description of the spectrum. All
spectra are listed in sequence and separateditg, avhich starts with a double back slash.
NEAPOLIS performs a rapid alignment of all signadsd separates them in groups of values
differing by less than the indicated threshold. #iinals are sorted in numerical order, and startin
form the first, for each value it is evaluated haany other signals are within the fixed threshold
range, the mean value of these signals. Theselsigreaconsidered to be “aligned”, so they will be
reported on the same line. The tool applies a 8etem case of inclusion of a value in two or more
alignments, by preferring the case in which thénbgg number of signals are aligned together.

The output of the calculation presents the nantaefjob, if it has been given, the date, the number
of spectra analyzed, and two tables. The firstetabports only two columns, refereed to the mean
m/z values and the mean intensities of the aligigulals. The second table expand the first one by
reporting also all the m/z values aligned, andtla intensities. For each line, it is reported the
number of signals aligned. If required in the infarm, the standard errors for m/z and intensities
are also reported. Both tables can be easily ceqmedpasted in an Excel sheet for furthers
manipulation or analyses of the data.

Examples of application

NEAPOLIS has been applied in studies object of ijpabbns (3-5). In addition, it has been
included in a web tool that offer an integratedfplan for manage spectra, from the storage to the
filtering, averaging and aligning tasks (6).

Future development

Although we developed tools to give simple answersequests of researchers in proteomics, and
therefore we do not complicate the usage by addiriger options and opportunity of analyzing the
spectra, we are including the tools in more comgdescedures upon request of research teams
interested to develop an extended, personalizédirated procedure to analyze their data (6). We
plan to make made available to the community timese procedures by web interfaces, but also to
maintain NEAPOLIS as an independent tool, so tisarsican simply use it to align their spectra,
and perform as separate procedures any furtheysasiaPhs an additional function of the tool, we
plan to add the optional run as a background joliowed by email to deliver the results. In this
way, the user is not required to wait online thgatj this option can be very useful in case ajdar
amount of data to be elaborated, although NEAPOdd8ms not dramatically affected for its
performance by the amount of data. However, sutioroghould require a registration policy and a
restricted access in order to prevent the overehlaygautomatic tools on the net.
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