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Abstract— Protein plays vital role in all living organism. Predicting structure of a protein in lab using NMR, X-ray
diffraction is time consuming and critical task. There are large number of proteins whose structure is not yet
discovered. There is need to develop some computational method or an algorithm to determine the structure of protein
in a fast and efficient manner. To aid the Biologist, we are trying to develop a portal which will use MC simulation to
predict the structure of protein. This will help biologist to understand the structure of protein and obtain structure to
functional relationship for drug discovery, improve crop production.
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I. INTRODUCTION
Protein plays a vital role in every cell of living organisms. Protein structure prediction means predicting 3D
structure of protein from its amino acid. There are 20 amino acids in the universe. Any Combination of amino acids
forms a protein which is connected by peptide bond. Many conformations are possible due to rotating Cα and Cβ atoms.
Predicting structure of protein involves predicting secondary, tertiary and quaternary structure from sequence of
amino acids.
II. LITERATURE SURVEY
A. Homology based modelling
It is known as comparative modelling of protein structure prediction. Comparative modelling predicts the 3D structure
of given sequence(source) based on aligning to one or more proteins known as target protein [2].
The homology modelling can be arranged as follows:
a)Identifying an alignment between the target and relative protein sequences.b)Copy the main chain co-ordinates from
the related protein from equivalent residues and inferring some side chain conformation. c)Build other structure left.

Fig. 1 .1 Homology based modelling
B. Graph theory based model
In this model, protein are treated as a graph. Alpha helix and beta sheet referred as a node, while loops and links are
treated as a edge. There are some fixed protein structure refer as motif[4]. These can be treated as graph. Following are
example of some well known motifs.

Fig.1.2 β-Hairpin

Fig.1.3. βαβ

© 2013, IJARCSSE All Rights Reserved

Page | 1369

Priyanka et al., International Journal of Advanced Research in Computer Science and Software Engineering 3(5),
May - 2013, pp. 1369-1371
C. Monte carlo simulation:
It is a common methodology to compute pathways and thermodynamic properties of protein.Simualtion runs in
series of steps. These simulations can be long a whole day.The greatest difficulty in this case is when atom pair are
closer than some cutoff distance[5] MCS of proteins can be performed in many different ways. With improved rithms
and faster computers, it is becoming computationally feasible to simulate how small proteins fold to their native
ates.This is an exciting development, which will lead to a better understanding not only of protein folding, but also of
protein aggregation and of the interaction of proteins with other molecules and materials. The sequences that the
current version of the model is able to fold have about 20 amino acids, and there are known examples of sequences of
this size that the model fails to fold.
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D. Plan Work
Protein structure prediction is very useful for biologist and pharmacologist. In current scenario the number of
application for protein structure predition are linux based and need to pass command line argument.
In PROFASI, we have to pass following command at command line.Consider example of Villin headpiece,
1) $profasi_dir/bin/BasicMCRun
-ac
1
"*
PTKLETFPLDVLVNTAAEDLPRGVDPSRKENHLSDEDFKAVFGMTRSAFANLPLWKQQNLKKEKGLF * NH2" -T
"300 Kelvin" -ncyc 10000 -nrt 1000 -iavg 1000.

Fig: Villin headpiece structure
After applying MonteCarlo simulation to Villin Headpiece
We get the result like fig1.4
© 2013, IJARCSSE All Rights Reserved

Page | 1370

Priyanka et al., International Journal of Advanced Research in Computer Science and Software Engineering 3(5),
May - 2013, pp. 1369-1371

Fig.1.4:Minimum energy structure of Villin headpiece
Fig 1.5 shows how our architecture will work for protein structure prediction

Fig1.5: Hybrid Approach for protein Structure Prediction
1)The input to system is a 1 D sequence protein.It consist of any 20 different amino acids, also referred as residues.
Number of residues vary from protein to protein. The protein size vary from lower limit of 40-50 residues to several
hundred residues.We can give this input either mannualy or from FASTA software.
2)The input given to FASTA program is linked with a s/w named psipred, where processing on 1D has taken place to
produced a 2-D array with specifying which part is alpha helix,beta-sheet, and turns or loops.
3)Here is an actual implementation part where we are going to try number of inputs with trial and error method to
check the output produced by profassi on 1D is correct with the input given by us in the 2D format.
This applies for number of inputs inorder to come on certain conclusion and based on conclusion we are going to
design a program/algorithm to produced 3 dimensional structure of protein.
4)This algorithm acts as an interface between 2D and 3D.There are the drawbacks with rosetta and other s/w to
produce 3-D structure for more than 100 residues.That will be overcome by using this pipelined.
III. CONCLUSIONS
We are going to implement hybrid approach for protein structure prediction that will give us Tertiary structure of
protein for long sequence of input. This application can be held as service provider for large input sequence where
Rosetta software and many other software are lagging. This can be held as web portal for giving GUI result of 3
dimensional.
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