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Abstract
For the aim of facilitating biologists to find new knowledge through the comprehensive proteomic
and transcriptomic data of Ciona intestinalis, we have been developing an intuitive and integral view
of experimental and bioinformatic results for each protein, which, unlike on human proteins, was
incomplete for Ciona proteins.  In the presentation, we integrated in a view the experimental results
of 2D‐PAGE analyses done at Shimoda Marine Research Center, University of Tsukuba, 3D‐view of
expressions (3DPL) done by Hotta et al., and cross‐references with JGI version 1 and ENSEMBL.  A
total of 1,673 entries of 2D‐PAGE and 57 of 3DPL are currently contained in CIPRO database.  The
information is summarized in a single page for a protein.  Together with BLAST results, comparative
genomics, expression profiles, domain search results, localization, phylogeny etc., we provide
biologists the highly integrated view amongst the existing databases, which facilitates to understand
the protein.  For example, the 2D‐PAGE and the microarray results of the same protein are
sometimes different, which implies the spatial or temporal gaps of the expressions between the
mRNA and the protein.  Besides, two functionalities are implemented.  One is an improved 2D‐PAGE
viewer, which provides the compact view of spots and experimental information, and another is
peptide fragment mass search functionality as improved PerMS algorithm by Hozumi et al., by
enabling detection of seven kinds of modifications and suspected contaminants.
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In this poster we showed the methods and the significance of  data integration of Ciona proteins. The data stored in CIPRO
is much larger than other databases on Ciona and data presentation is very comprehensive. In our framework, other data
on proteins can be integrated and actually we are planning to add the 1D‐SDS data experimented at The Institute for
Enzyme Research, The University of Tokushima.

To integrate the Ciona protein data in six databases, we first
collected the data sets of amino acid sequences stored in those
databases. This figure shows the number of unique sequences and
the relationship between them. Two databases closer to each other
are more similar than others which are farther in this figure. Each
number in the blue circle shows the number of common unique
sequences contained in the child node databases on this tree.

Conclusion

CIPRO 2D‐PAGE as experimental data integration

3‐Dimensional Protein Localization (3DPL) Peptide Fragment Search
Based on the PerMS algorithm, we integrated
the peptide fragment search function into CIPRO
search. Here detection of seven kinds of
modifications and suspected contaminants are
enabled.

Hozumi et al., Biochemical and Biophysical 
Communications, 391, 4,1241‐1246, 2004.
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Cross reference as theoretical 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integration
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Aniseed
http://aniseed‐ibdm.univ‐mrs.fr/index.php

For facilitating the annotation, we show cross references with Aniseed, JGI
version 1, and Ensembl, which have been annotated manually. Cross references
with Aniseed cluster ID have been already done by Aniseed. Those with JGI
version 1 and Ensembl were determined as follows: Consider a KH entry and an
Ensembl entry. We consider the Ensembl entry as a cross reference of the KH
entry if the following three conditions are satisfied. (i) They are on the same
scaffold. (ii) They have the same direction. (iii) The length of the overlap is not
less than 80% of both the length of the KH entry and that of the Ensembl entry.
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3DPL server
http://chordate.bpni.keio.ac.jp/3dpl/top.html

3DPL has been developed to display each protein’s
spacio‐temporal localization images
(Immunolocalization and expression of GFP‐fusion
protein) and related information (cellular localization,
staining method, etc.)  in developmental stage. CIPRO
have been integrated their data.

As a result, we achieved 19,181 Aniseed cluster entries, 12,630 JGI version1
entries, and 11,754 Ensembl entries as cross references of KG and KH entries. In
CIPRO entry page, each of those cross references has the direct link to its
originated server.

2D‐PAGE data experimented by at Shimoda Marine
Research Center, University of Tsukuba were
integrated in CIPRO database, based on the
Make2D‐DB II scripts. We have the analysis data of
five developmental stages, that is, egg, 16‐cell,
gastrula, neurula, and larva, and two tissues that are
ovary and neural complex. As the result, there are
6,287 detected spots, 2,450 identified spots, and
503 identified proteins. Clicking the identified spot
on a gel image, you can see the corresponding
protein entry page directly.

Quantity on each gel of a protein can be seen as a
graph in an entry page of the protein, together with
EST count and microarray expression data. From this
figure, the difference of expression between an
mRNA and the corresponding protein can be
detected.

Make2D‐DB scripts source
http://www.expasy.org/ch2d/make2ddb/
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We also provide the peak list
of each spot, which is a series
of fragment weights. Using this
peak list, you can confirm the
identification result by the
peptide fragment search
described below.


