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A Study On the Application Methods of a Support Vector Machine for Gene Promoter Prediction.
Ki Bong Kim*. Department of Bioinformatics Engineering, Sangmyung University, Chunan 330-720, Korea —
The high-throughput sequencing of a lot of genomes has resulted in the relatively rapid accumulation
of an enormous amount of genomic sequence data. In this context, the problem posed by the detection
of promoters in genomic DNA sequences via computational methods has attracted considerable atten-
tion in recent years since exact promoter prediction can give a clue to the elucidation of overall genet-
ic networks. In this study, applications of support vector machine(SVM) to promoter prediction are
explored to show a right approaches to discriminate between promoter and non-promoter regions by
means of SVM. The results of various experiments show that encoding method, encoding region and
learning data constitution can play an important role in the performance of SVM.
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Fig. 1. Schematic diagram outlining the experimental procedure.
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Table 104 B0} EPD Z2XF A ¥ do]g o)A -15 ~
50 99 9] Y& positive B o] E(1,76270) 2 15 ~ 80 ¢ %9
A €& negative Ho|E|(1,734/))2 sz, 9FFT W=
g 9 G 277 EYHY EAZ AT F UEE
AFFEAY. EE Ay thh] Ad 2z g g4l
1 AR dolEE 53l S5 aHE AF s H(Table 1. #X).
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Table 204 B5o0] EPD Z2 R A g o] oA 65 ~
0 94de < positive H0]E)(1,76870) 2 35 ~ 100 & Q]
Xg-& negative Hlo]E(1,7297/) 2 31 AZRE W& A
3 A9 i A ERA EA Q4T 5 JYEE Q
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M X9 A% A7 SR EAZ A4S § LS
QEQea RE Add byt A o) gs) A7
AR HolEE B3 dFATAE PFstArh(Table 3. Fx).

Table 1. The performance result of the first experiment in
which each nucleotide was encoded as an in-
dependent one. “+” and “-” symbols represent pos-
itive and negative data respectively.
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Table 3. The performance result of the third experiment in
which each nucleotide was encoded as an in-
dependent one. “+” and “-” symbols represent pos-
itive and negative data respectively.

St dlojel A4 HolH g5 dold AR dolH
Holg $+7 + - + - Holy & + - + -
Holg 4 1762 1,734 100 100 HolE & L758 1,730 100 100
w744 (S,) 53.0 % 0773 (Sn) 420 %
E 7y G E Ay Ho
2 o) 50.0 % FEAY =oy) u7 %
i 27+ (Sn) 59.0 % . 743 (Sy) 58.0 %
A u T o EFANEIRE] H
A 2o ) 52 % AL o) 527 %

Table 2. The performance result of the second experiment in
which each nucleotide was encoded as an in-

Table 4. The performance result of the fourth experiment in
which each nucleotide was encoded as an in-

dependent one. “+” and “-” symbols represent pos- dependent one. “+” and “-” symbols represent pos-
itive and negative data respectively. itive and negative data respectively.
g dole A dHolH st dole A dHolH
HolH F5% + - + - HolE &% + - + -
dolg 1,768 1,729 100 100 ol 1,749 1,754 100 100
0714 (S,) 61.0 % 023 (Sn) 63.0 %
1= 5} a0 cE i =it
EFEAY o146, 517 % FEAY =o4,) 57.3 %
. D724 (Sn) 57.0 % N N33 (Sn) 49.0 %
IPAREARE] Boo AR RE IS =
HEA A oy, 553 % A o) 612 %




Table 5. The performance result of the fifth experiment in
which nucleotides were encoded by dinucleotide,
reflecting the dependency between two. “+” and “-”
symbols represent positive and negative data

respectively.

S dolE A dolH

dole 3% R

oy 1,750 1,754 100 100
R17+3(S0) 520 %
SEAY 2oy 531 %
. W73 (Sn) 520 %

Y2 gy CEen

FEAAE £ oa,) 601 %

Table 6. The performance result of the sixth experiment in
which nucleotides were encoded by trinucleotide,
reflecting the dependency among them. “+” and “-”
symbols represent positive and negative data
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Table 7. The performance result of the seventh experiment in
which nucleotides were encoded by hexamer, reflect-
ing the dependency among them. “+” and “-” sym-
bols represent positive and negative data respectively.

g4 dolH A4 dlolg
dold %7 .+ -
Holg % 1747 1754 100 100
WA G 160 %
SE AL 2one) 495 %
_ 74 510 %
g4 Ay _E_“g:; o

Table 8. The performance result of the eighth experiment in
which nucleotides were encoded by single unit and
G+C% also was encoded to reflect the composition
difference between positive and negative data. “+”
and “-” symbols represent positive and negative da-

respectively. ta respectively.
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