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Abstract: Problem statement: Contact map prediction is an interesting methadtfapplication in
fold recognition and protein tertiary structure efatination. Approach: This study developed a
method to predict a protein tertiary structure fréme amino acid sequence using contact map. The
method showed prediction a protein in a binary spat exposure states. The approach produced
several procedures to finds a set of three dimeasiooordinates consistent with contact map of
threshold tResults: The approach used a Matlab tools for improve |[mgbeediction accuracy. The
developed tool selects a set of three dimensiooaidinates for distance between nodes. Then, the
node mapped into protein structut@onclusion: Finally the approach produced a plot-graphical
representation for tertiary structure in proteins.
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INTRODUCTION to predict contact map. Moré and Wu (1999)
developed a tool based on Gaussian smoothing to
Contact map used for a protein predictions. Inwie develop an efficient and reliable code to solve the
of this a direct random coordinate was desiredeims  distance geometry problem in protein structure. The
of the contribution of atomic neighbors in makitgtn  algorithm in this tool work with the sparse set of
exposed to predict a protein tertiary structureesent  distance constraints while other algorithm work for
study aims to prediction of a protein tertiary sttwe  distance geometry which tend to work with dense set
from contact map, how the random prediction of anof constraints.
atomic coordinate is affected by the change thidsho
in a neighboring residue, or other positions ofsthe MATERIALSAND METHODS
residues. In addition, a graphical method of regrésg
a protein tertiary structure was developed. Forphst
few years, several tools have been developed ier dod
help predicting a protein 3D structure to undeidtan
protein functionality. Vassurat al. (2007) produce a
software tool for reconstructing a protein 3D staue
form contact map. The tool based on distance gegmet
which, finds a set of three dimensional coordinateéW
consistent with some given contact map of threshold | - K
Hu et al. (2002) present techniques describe how dat oult, 1999; Gomes, 2006; Gutpat al., 2005;

mining can be used to extract valuable information ansellle.t-al., 2001; Cashan, 2902)' .
from contact map. This tool used contact map to Traditionally, contact map is Boolean matrix ceeat

discover 3D structure by test each two amino acid trom distance map used a pre assigned threshole val
determine 3D distance by coordinateaoéarbon atom. t- Distance map D is a NxN matrix where N is the
Pollastri and Baldi (2002) used a Neural Network tonumber of residues in a protein and DIij is the
predict protein contact map and find its 3D struetu distance between coordinate of thecarbon in two
The tool focus in grained contact map predictiohe T residues i and j which measured in Angstroms A°oTw
approach concentrates on find a 3D structure fioar | residues i and j in a protein are come in contaith w
sequences of protein. The major task in this agrim  each other if the tertiary distance Di,j] is lebsn or

to propose and verify precise and robust adaptatien  equal to some threshold value.

Predicting tertiary protein structure from it is
primary structure is the greatest problem in the
bioinformatics (Fariselli et al., 2001), solve this
problem go from contact map to the protein strieam
efficient and fast algorithm is needed, many ofhrods
introduced to reconstruct contacts prediction ivesal
ay (Vassuraet al., 2008a; 2008b; Hwet al., 2002;
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This study developed a method to predict a protein RESULTSAND DISCUSSION

structure from contact map with supported by Matlab . -
tools. The approach taken contains several proesdur Thg e_xperlmental resilts shqws that the efficiency

. : . . of prediction method for a protein structure. Wekto
to finds a set of three dimensional coordinatespe jist of proteins of different lengths relatem the
consistent with contact map of threshold t. most popular classes from the PDB.

The research method contains three modules as For each protein in the selected list we generate
shown in Fig. 1. The scanner module reads thelifferent contact maps by changing the threshold
protein ID from the list (extract from PDB). Then value. The result is automatically analysis for
accepts the Contact Map (CM) of protein as an inpuprediction purposes. Based on the result, we skan t
and produces a New Contact Map (NCM) bycontact map with a pre assigned threshold to siaw t
Scanning method. This process based on predictioAccuracy of extract contact map from dense area.
quality more than quantity of contacts. The proguce Firstly, the result generated for a part of seqeenc

module produces distance matrix procedure, whicinstead of whole area. Also the method shows the
(ﬁffect of threshold on the tertiary structure of a

find a possible set of distance between nodes. The ; . .
protein. This study shows some experimental result

:\:/lor?lpgt? al 3DN point utse? nonll_near tfuntctLon f(rjomfor different proteins. In addition, the result hasen
atlab too's. New contact map 1s extract based o nalyzed and compared with the original proteins.

new coqrdinates and compare with ngtive contact  Taple 1 shows error percentage of 12 different
map to find number of dlffel’ences, the final modulecontact maps before and after the corrector modithe
corrector module generate a set of coordinateaverage time. The contact threshold changed frdm 7
consistent with the given contact map. Then thel8 Angstrom. The result analysis shows that the
module used Matlab plot 3D function to map acorrector module decreases the error percentage ivhe

protein tertiary structure (Vassueaal., 2007). applies iteratively. The_ producer module generate a
accurate set of coordinates consist with the native

contact map to predict protein tertiary structufée

SCANNER =>| FrmPDB@ | CMLT Scamming result shows running time is increase and decrease
MODULE depending on the threshold value and protein length
PRODUCER MODULE I NCM The contact map computed with a threshold equal
NATLAD Tool G | Distance | Comoee dsece to 7 Angstrom does not contain enough global
set of oordinas) shorast path information of the protein structure. Also the réss
| Coortimate €S similar to a huge number of protein contact mape Th
P—— prediction structure is not clear compare with iaéve
s structure. Figure 2b shows the prediction of a 451C
s —> percantage of protein tertiary structure form its contact map at
differences betwemn CM threshold of 16 Angstrom with error percentage 0.08
CORRECTER MODULE The prediction result recovered tertiary structafea
protein which is more similar to native tertiaryustture
Corract . . .
coordinate as shown in Fig. 2a. The experimental result shows

threshold equals to 12 angstrom or more gives more
accurate for prediction of a protein tertiary steue.

l_\'e\\' Coordinate

Pradict contact map
ad compars it with . .
native New (Corraction

Table 1: Recovery of tertiary structure from cobtaap

g - percentage of Threshold Error Error percentage
Differences between CM

value percentage after correct Average time
Q control parameter No 7 0.11 0.07 13.30
(Random positive ﬂj‘i;f;hfa“‘ : 8 0.10 0.08 17.40
Number) 9 0.11 0.09 21.14
0rQ=0 10 0.12 0.11 20.50
11 0.13 0.11 23.16
12 0.11 0.09 28.43
e 13 0.12 0.10 25.30
Mzp 3D structurs by plot 3D in MATLAE 14 0.12 0.10 22.15
15 0.11 0.08 27.00
16 0.09 0.08 24.10
17 0.09 0.09 20.55
Fig. 1: Proposed method 18 0.10 0.08 18.25
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e (12-18) A allow better tertiary structure recovehan
[J ( f_“:\:_v,\ those computed at thresholds (7-9) A.
‘ .,/J; ) The experimental results show that the scanning of
N contact map for a protein is much more reliable to
\«-\."1 | / predict the important areas of the protein strugtiiihe

7 : study used the function FSOLVE form Matlab. The
. lﬁlfo approach taken shows an efficient and fast way to
. mmo B predict a protein with a highly prediction accuracy
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