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ABSTRACT
B-cell epitopes play an important role for
developing synthetic peptide vaccines and inducing
antibody Applying  biological
experiments for epitope identification is time

responses.

consuming and demands a lot of experimental
resources. Therefore, it is useful and challenging to
develop a linear epitope prediction system with
high precision rates based on the computational
technologies. In this paper, a combinatorial method
to improve physico-chemical property based linear
epitope prediction systems is proposed. Here, a
collected set of verified epitope and non-epitope
segments ranging from 2 to 4 amino acids were
trained and applied as the features of SVM
(Support Vector Machine). With the combination of
physico-chemical  characteristics and SVM
classifier, the performance can be effectively
improved. Ten HIV related antigens were adopted
for system evaluation, and the results showed that
the proposed method decreased the average
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sensitivity with 8.7% while the average specificity
was increased by 22%. The average accuracy was
increased by 9.6% and the average positive
predictive value was increased by 12.7%. In
comparison with the well-known BepiPred system,
experimental results have shown that the proposed

system outperforms BepiPred system in all respects,

including a higher average sensitivity of 3.2%,
specificity of 15.5%, accuracy of 8.8%,
positive predictive value of 12.9%.
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Keyword : Linear Epitope -~ physico-chemical
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6 TAT 53 8§ 29 11 0.646341 0.578947 0.633663 0. 868852
' 43 8§ 39 11 0.524390 0.578947 0.534653 0. 843137
. 160 288 159 256 153 0.529412 0.490385 0.515187  0.644295
o 269 106 275 206 0.494485 0. 660256 0.554907  0.717333
g 17 46 4 43 39 0.516854 0.906977 0.643939  0.920000
- P 46 4 43 39 0.516854 0.906977 0.643939  0.920000
9 " 101 18 92 20 0.523316 0.526316 0.52381 0.848740
- P 100 9 93 29 0.51813b 0.763158 0.558442  0.917431
30 53 16 38 0.652174 0.417582 0.49635  0.361446
10. p2p7plp6
24 27 22 64 0.521739 0.703297 0.642336  0.470588
0.607391 0.546824 0.554939 0.611051
Ave rage
0.520367 0.767034 0.651050  0.737608
BepiPred 0.488419 0.611719 0.563224  0.609086
Sensitivity Specificity
o Fa e N N
A I e
o x o o
1 2 3 ' Sequsence Nusmber 7 8 9 ! 1 2 ’ ' Sequsence Nusmber 7 8 9 ’
Bl 3 AR R EE 0 RE Bl 4 2% & %% " 51E
Accuracy PPV
o = . > e\
0.700000 A / \ 0.700000 W W \§\
Zﬁﬁiiyé‘iFﬁﬁiéﬁf ~— . mmg/ X/ A\
— — — .
0.200000 0.200000 \/
1 2 3 ' Sequsence Nusmber 7 8 9 ! 1 2 ’ ' Sequsence Nusmber 7 8 9 !

Bl 5 & FEd 8% vt RF

Bl 6 IR 5 % 0 R


Administrator
矩形


AR TERA2 3 4 B
i 5 SVM A #7 45 i » %g, a%;gfr;%;gﬂ_ft B
B & 2 ch LEPD 3R]k SLik (7 3F Rl AR FLR
AL B Am S FHELT > B E SVM
FATIE Rl S BB R~ TS R IR
B¥ 3 H& o § 2 BepiPred i sui fipF o A%
TN E FATFIERIRE S S RE AR
AT R IR HRFRBF A 2 Iiﬁfa;’)‘ﬁ”r
FAPETAFEAMEY AL ED - F
Bi- BRI A FRDIFRPERRE > BPE
ﬁﬁﬁﬁﬁﬁi&ﬁﬁ%hﬁﬁfﬁﬁﬁﬁ’
i R RER RS o 1 B G IR
S N

J:‘h =,
P

A RS RERPLE 2T R LY F 0 2 E
M HL & NSC98-2627-B-019-003 %  NSC
98-2221-E-019 -031 -MY2 » & pt &35

[1] Barlow, D.J., Edwards, M.S., and Thornton,
J.M., Continuous
protein antigenic determinants.
1986. 322(6081): p. 747-8.

[2] Walter, G., Production and use of antibodies

Immunol

and discontinuous
Nature,

against synthetic peptides. J
Methods, 1986. 88(2): p. 149-61.

[3] Vihinen, M., Torkkila, E., and Riikonen, P.,
Accuracy of protein flexibility predictions.
Proteins, 1994. 19(2): p. 141-9.

[4] Emini, E.A., et al., Induction of hepatitis A
virus-neutralizing antibody by a
virus-specific synthetic peptide. J Virol,
1985. 55(3): p. 836-9.

[5] Parker, J.M., Guo, D., and Hodges, R.S., New
hydrophilicity ~ scale  derived  from
high-performance liquid chromatography
peptide correlation of
predicted surface residues with antigenicity
and  X-ray-derived accessible  sites.
Biochemistry, 1986. 25(19): p. 5425-32.

[6] Debelle, L., et al., Predictions of the secondary
structure and antigenicity of human and
bovine tropoelastins. Eur Biophys J, 1992.
21(5): p. 321-9.

[7] Kolaskar, A.S. and Tongaonkar, P.C., A
semi-empirical method for prediction of
antigenic determinants on protein antigens.
FEBS Lett, 1990. 276(1-2): p. 172-4.

[8] Alix, A.J., Predictive estimation of protein
linear epitopes by using the program
PEOPLE. Vaccine, 1999. 18(3-4): p. 311-4.

[9] Odorico, M. and Pellequer, J.L., BEPITOPE:

location of continuous

retention data:

predicting the
epitopes and patterns in proteins. J Mol
Recognit, 2003. 16(1): p. 20-2.

[10] Saha, S.a.R., GP.S., BcePred: Prediction of
continuous B-cell epitopes in antigenic
sequences using physico-chemical
properties. Lecture Notes in Computer
Science, 2004. 3239: p. 197-204.

[11] Blythe, M.J. and Flower, D.R., Benchmarking
B cell epitope prediction:
underperformance of existing methods.
Protein Sci, 2005. 14(1): p. 246-8.

[12] Larsen, J.E., Lund, O., and Nielsen, M.,
Improved method for predicting
B-cell epitopes. Immunome Res, 2006. 2: p.

linear

2.
[13] Levitt, M., Conformational preferences of
amino acids in globular proteins.


Administrator
矩形


Biochemistry, 1978. 17(20): p. 4277-85.

[14] Chen, J., et al., Prediction of linear B-cell
epitopes using amino acid pair antigenicity
scale. Amino Acids, 2007. 33(3): p. 423-8.

[15] Chou, K.C., Using pair-coupled amino acid
composition to predict protein secondary
structure content. J Protein Chem, 1999.
18(4): p. 473-80.

[16] Liu, W. and Chou, K.C., Prediction of protein
secondary structure content. Protein Eng,
1999. 12(12): p. 1041-50.

[17] Chang, H.T., Liu, C.H.,, and Pai, T.W,
Estimation and extraction of B-cell linear
epitopes predicted by mathematical
morphology approaches. J Mol Recognit,
2008. 21(6): p. 431-41.

[18] Chang, C.C. and Lin, C.J., LIBSVM: a library
for support vector machines. 2001.

[19] Saha, S., Bhasin, M., and Raghava, GP,
Bcipep: a database of B-cell epitopes.
BMC Genomics, 2005. 6(1): p. 79.

[20] Bairoch, A. and Apweiler, R., The
SWISS-PROT protein sequence database
and its supplement TrEMBL in 2000.
Nucleic Acids Res, 2000. 28(1): p. 45-8.

[21] Kober, B., et al., HIV Immunology and
HIV/SIV Vaccine Databases 2003, 2003.


Administrator
矩形


