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Here we present Caititu, an easy-to-use proteomics software to graphically represent
peptide sequence coverage and domain distribution for different correlated samples (e.g.
originated from 2D gel spots) relatively to the full-sequence of the known protein they are
related to. Although Caititu has a broad applicability, we exemplify its usefulness in
Toxinology using snake venom as a model. For example, proteolytic processing may lead
to inactivation or loss of domains. Therefore, our proposed graphic representation for
peptides identified by two dimensional electrophoresis followed by mass spectrometric
identification of excised spots can aid in inferring what kind of processing happened to
the toxins, if any. Caititu is freely available to download at: http://pcarvalho.com/things/
caititu.
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1. Technical note

In proteomics, analyzing identified peptides of correlated
samples as to sequence coverage and domain distribution in
regard to their known related protein is an important follow-
up step. An example is to assay protein coverage from two
dimensional gel electrophoresis spots identified by mass
spectrometry. Compiling such information into a graphical
representation can become a dull and laborious task, espe-
cially because, as far aswe know, there are no specialized tools
for this chore.

The present tool was originally created to analyze data
generated from snake venom proteomics experiments at our
labs [1]. The continuous interest in this field of Toxinology
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relies on the fact that a number of snake venom toxins or its
derivatives are involved in therapeutic and diagnostic appli-
cations [2]. When studying these toxins, one should keep in
mind that some of them, such as the multidomain metallo-
proteinases, may undergo proteolytic processing leading to
their inactivation or to the release of an active domain [3,4].
Other toxins such as phospholipases A2 may present them-
selves as molecular isoforms, with high sequence identity but
totally different isoelectric points [5]. Finally, venom mole-
cules such as the C-type lectin-like or C-type lectin proteins,
are prone to heteromeric or homodimeric oligomerization,
respectively [6]. Hence, when analyzing data originated from
snake venom bidimensional electrophoresis (under denatur-
ing, reducing and alkylating conditions) followed by spot
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Fig. 2 –Caititu's main interface.
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excision and mass spectrometric identification, one would
like to have a tool that can graphically represent identified
peptides distributed along the multidomain structure they
originated from, in order to infer what kind of processing
happened to those toxins, if any.

Herewe present new software namedCaititu that was used
to serve this purpose but that has general applicability. As
shown in Fig. 1, it has been specifically useful for the analysis
of sequenced peptides from 2D-spots having different pI and
molecular masses (data not shown) but identified by mass
spectrometry as belonging to the same protein (a P-III
metalloproteinase). The graphical representation of the data
indicates that proteolytic events occurred, to different extents,
in these molecules.

Caititu has graphic user interface andwas designed to be of
simple usage; in fact, it can be installed with one single click of
a mouse in a Windows (XP or VISTA) based PC. Caititu's main
screen is presented on Fig. 2. The latter is divided into two
panels; the graphing options pane (left) and the data pane
(right).

The data pane is divided into two sections (i.e., MyData and
Domains) where the information from the identified peptides
can be entered. The former contains a table with two columns
(Row title, ThisRowData). In each row, the user should enter
information regarding identification as to its title (i.e., Spot A)
in column 1, and the identified regions, in column 2. The
region data comprises as to what amino acid numbers the
Fig. 1 –Examples of the Inner (A) and Outer (B) Caititu plots. Data
(a P-III snake venommetalloproteinase). From the gel we could o
Indeed, the alignment of the sequenced peptides indicates that
cystein-rich domains while the other spots still possess the extr
identified peptide maps to in the reference protein and must
abide by the following format:

½: InitialAminoAcidNumber1–FinalAminoAcidNumber1�

½: InitialAminoAcidNumber2–FinalAminoAcidNumber2�:::

½: InitialAminoAcidNumbern–FinalAminoAcidNumbern�:

For example, suppose that Spot A protein was identified by
two peptides; also, let the first peptide be a match to the
reference protein within amino acids 200 to 300, and the
second, from 350 to 400. This information would be encoded
as: Column 1:Spot A; Column 2:[:200–300] [:350–400]. Moreover,
if one would like to associate further information regarding
Spot A, such as experimentally determined pI and Mr, it could
be typed in the RowTitle column.

The lower part of the data pane is used to delimit domain
distributions and is composed of three columns: Region, Color,
and Description. The region field follows the format InitialA-
minoAcid–FinalAminoAcid. The Color field is assessed by
clicking over the cell; the user will then be prompted with a
color box to pick a color to highlight the domain. Finally, the
description consists in a text message describing the domain.
An example of such table including data from 5 domains is
exemplified in Fig. 2.

The left pane offers mostly options to customize the graph.
For example, the user may enter the graphs title followed by
represent spots that were assigned as being the same protein
bserve that the spots had different molecular masses and pIs.
spots I through M present only their disintegrin-like and
a metalloproteinase domain.
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its font size (FS) in the Title and FS fields. The image size may
be set as to the number of desired pixels in the Image Size
field. In output graph, each protein will be represented as a
line, and the sequence coverage, as ribbons over that line
(Fig. 1). The ribbon color, height and spacing can also be
customized by completing the fields in the Ribbon group.
Finally, the reference protein size (number of amino acids),
should also be entered before plotting the final graph. The user
should then opt to one of the different output flavors as to
Inner (Fig. 1A), or Outer (Fig. 1B). We note that outdated
graphic cards do not support transparency effects, therefore
are unable to handle the Outer graphing style.

The plot can be obtained by clicking on the Plot button and
then saved to the PNG format by clicking in the file menu and
choosing the option “Save Graph”. The data used to generate
the graph can be exported to a XML file by accessing the file
menu and choosing the option “Save Tables”. Caititu has an
automatic update feature to ensure that the user will always
experience the latest features. Nevertheless, if one is unsa-
tisfied with new modifications, or if breaking changes have
occurred, a rollback function is available to restore to the
previous installed version. This feature is made available in
the windows control panel and selecting Caititu and the
change option. To ease user experience, Caititu has a button
entitled “Load Example”; by clicking on it, a complete and pre-
configured examplewill be loaded. Caititu requires aWindows
based-PC with Windows XP or VISTA and .NET 3.5 or later. In
case the user does not have the latest .NET framework, Caititu
can automatically update the computer by interfacing with
Microsoft’s website. Taken together, Caititu is an easy-to-use
tool for proteomics that allows the user to graphically
represent peptide sequence coverage and domain distribution
for different correlated samples (ex. 2D gel spots) relatively to
the full-sequence of the known protein they are related to.
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