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Abstract

Prediction of subcellular location of a protein remains a challenging task in the
field of computational biology. Several approaches, employing amino acid
composition, Gene Ontology based, Evolutionary profile based, statistical
techniques, and machine learning techniques, are adopted for predicting the
exact location of the protein. Although, several approaches exist, there
remains the problem in accurate prediction of the sub-localized protein.
Moreover, to achieve this task, it has become mandatory to compare the
results obtained by different approaches and analyze them manually, which
has become a tedious job to perform. Hence, to overcome these difficulties, it
is proposed to attempt in collating the available online subcellular localization
prediction tools under a single platform to achieve the results with certainty.
Thus, the SLocP tool box was developed, using PERL, that provides the user
to submit the sequence either singly or in multiples, enabling for easy and
quick comparison of results from various prediction server. Perhaps, this tool
can be executable under both Linux and Windows platform.

Keywords. SLocP, Protein subcellular prediction, Integrated tool, PERL,
comparison.

Introduction
Knowledge about the subcellular location of a protein aids in deducing its function
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and itsrole in interaction with other biomolecules. Traditional way of determining the
subcellular location of a protein is expensive time and consuming, in particular the
new entries in the Swiss Prot database is increasing rapidly day-by-day [1]. To
address this problem various tools with varied approaches are proposed in recent
years of which, PlantmPloc [2], YLoc[3], WoLF PSORT[4], EpiLoc[5], TargetP[6],
Predator (http://urgi.versailles.inra.fr/predotar/predotar.html), Euk-mPLoc[7], Hum-
mPLoc[8], ProLocGO[9], ES_pred[10], HS_ pred[11], SubLoc[12], Mitoprot[13],
CELLOQO[14], SubNuclear prediction [15] , PSORTb [16], CellmPLoc [8], SecretomeP
[17], PSLpred [18] and Adaboost Subcellular prediction [19] are a few to be named
a.

Even though all the tool work towards predicting the subcellular location for a
given input, the predicted location from single tool alone could not be trusted with
high confidence, as most of the tool have shown prediction accuracy level of only
about 60-80%; in fact, each tool can perform well than the other in certain input [21].
So, comparing and analyzing the results manually from various tools could improve
the confidence level in considering the predicted subcellular localization of the given
input protein, provided that the user is familiar with all the prediction tools. Hence, to
implement this, a platform called SLocP Tool Box, which integrates al the available
working online servers to predict the sub-cellular localization of both Prokaryotic and
Eukaryotic proteins have been developed. The output generated enables for easy
comparison of results from different prediction server, without any constraint.

I mplementation

SLocP Tool Box isimplemented in PERL V5.12. It can be executed in both Windows
and Linux. Since the master code is converted into executable, there is no pre-
requisite of PERL installation to execute the tool. However, for executing under
Linux platform, user has to install BioPerl, Tk and Mechanize module, which can be
found at CPAN (Comprehensive Perl Achieve Network) library.

SL ocP Tool Box Architecture

The overall architecture of SLocP Tool Box as shown in Fig.1 consists of three main
components (a) visible interface for the user to submit the input sequence and to select
the desired subcellular location prediction tool (b) an invisible interface to parse the
results for the submitted sequences and (¢) a module to present the parsed result in
comparable way.
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Figure 1: SLocP Tool Box Architecture
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Sequence Submission

The input to the system will be protein sequence in FASTA format. User has the
option of submitting the input sequence in three different ways; can just paste the
sequence in the sequence input box of the tool; can retrieve the sequence(s) from
SwissProt, GenBank, or PDB through their corresponding accession number/ID that
can be loaded into the retrieve sequence area; and/or by uploading the file containing
the sequence through browsing the system. To overcome the restriction of submitting
multiple sequences at a time to various prediction servers, the tool is designed in such
a way that it could handle a multiple sequences by submitting the single sequence
multiple times and hence prevent the server side restrictions. Thus, the designed tool
has no restriction for number of sequence input, however the individua’s system
memory may restrict.

Tool Selection

The available prediction server in SLocP tool box is listed in Table 1. For the
convenience of the user, the prediction tools are classified into three categories viz.,
Plants, Eukaryotes, and Prokaryotes. Even though plants come under eukaryotes, it
was classified into separate category, as some of the prediction servers were specialy
designed to predict subcellular location based on plant data. Once the input is given to
the tool, user could select through any number of prediction servers available in the
list for prediction. During selection, a brief detail about the selected tool is displayed
in the message window. Fig. 2 shows the interface of SLocP Tool Box.

Subloc Tool Box - Main Window:

SLocP Tool Box - An Integrated Platform For Predicting Subcellular Location
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Set Output file Path:| [C:/Dacuments and Settings/admin/Desktop/r Browse

WolLF PSORT predicts the subcellular localization sites of proteins based on their amino acid sequences. The
method, which is a major extension to the venerable PSORTII program, makes predictions based on both kno

whn sorting signal motifs and some correlative sequence features such as amino acid content.

Figure 2: SLocP Tool Box interface
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Table 1: List of Prediction Servers Incorporated in SLocP Tool Box

S. |Predition Tool [reference] Computational Method(s)

No.
PSORTb [16] Support Vector Machine
SubLoc V1.0[12] Support Vector Machine
Gneg/pos-mPLoc [8] ab-initio
SecretomeP [17] ab-initio
Euk-mPLoc [7] ab-initio
Hum-mPLoc [8] ab-initio
EpiLoc [5] Support Vector Machine
WOoLF PSORT [4] Weighted K Nearest Neighbors
ProLoc GO [9] Genetic agorithm based method

combined with SVM
ESLPred [10] Support Vector Machine
HSL Pred [11] Support Vector Machine
YLoc[3] Naive Bayes
MitoProt [13] Multivariate Analysis
TargetP [6] Neural network and Probability
score of different features

Cello[14] Support Vector machine
Plant-mPLoc [2] ab-initio
PSLpred [18] Support Vector Machine
Subnuclear compartment prediction [ 15]|Support Vector Machine
Subcellular Prediction [19] AdaBoost Machine learning
Predator [20] Neural network

The results from various servers are parsed and collated in invisible mode,
however, the status of the job will be visible to the user. Once the entire job is
completed for individual sequence, the result of the performance is saved in user
mentioned file path. In the case of multiple sequence submission, once the individual
sequence job is completed the result of the completed job will be appended to the user
mentioned file. This will prevent the loss of completed sequence result due to network
failure during the course of the job.  After the entire job is completed, the results for
the input would be automatically made available for the user to interpret.

Example

The efficiency of the tool was tested with a number of protein sequences. For an
instance, protein sequence with the Uniprot ID P52555 that encoded to localize in
endoplasmic reticulum when was given as an input to the SLocP tool box revealed
different pattern of localization. Out of the fifteen eukaryotic prediction tools selected
from the SLocP tool box, EukmPloc, Epiloc, Cello, Hum-mPloc, and Predator
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predicted the location as “Endoplasmic Reticulum” while SubLoc, Adaboost
prediction, and HSLPred predicted the protein to be localized in “Cytoplasm”, while
still others such as ProLocGo and WOolfSORT predicted the location as
“Extracellular”. However, TargetP and YLoc strongly suggested it as a “ Secretory
protein”, while MitoProt probability index recommended with very less probability of
being in mitochondria. Moreover, ESLPred and SubNuc prediction revealed to be
localized in Nucleus and Nuclear Lamina respectively. This variation in the results
may be due to the underlying principle or agorithm behind the individual tool. But
still, by comparing the result from the entire listed tools, one could unravel the
location with higher confidence. In fact, mgjority of the tools (five) predicted the
location as “Endoplasmic reticulum” and also Wolf PSORT suggested four nearest
neighbors as “Endoplasmic reticulum” apart from predicting the location as
“Extracellular”. Some of the modules like Y Loc and TargetP also suggested the given
protein to be a* Secretory protein” adds support to evidence for the input protein to be
synthesized in “Endoplasmic reticulum” [22] as the MitoProt probability index
strongly suggested its absence in mitochondria. The result generated by SLocP tool
box for the test input was shown inthe Fig 3.
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Figure 3: Output form SLocP Tool Box for the UniProt entry P52555
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Conclusion

SLocP Tool Box was framed in a way to integrate various subcellular localization
prediction tools under one roof. The key features of the tool box include no restriction
to the number of sequence input, provides flexibility in tool selection modules, and
simple output display for easy comparison. SLocP tool box perform simple but
repetitive task in an ambiguity free manner, thereby providing scope for analyzing
and considering the result from various prediction server at a given time for both
single and multiple inputs. The tool is aso designed in a way, such that a new
prediction server in future can be incorporated into this tool box.
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