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Selection of human tumor information genes based on the

support vector machine and mean impact value
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Abstract; Selection of information genes for tumor classification based on gene expression profiles is a main means
to find specific expression genes and to study their expression pattern. Tumor diagnosis via the information genes
obtained from gene expression spectrum is becoming an important research field of bioinformatics and is expected to
be a fast and effective method for molecular diagnosis of tumors in clinical medicine. Considering the characteristics
of gene expression profiling data of tumors such as high dimensions, small sample size and large noise etc, an algo-
rithm for searching information genes is proposed that exploits support vector machine (SVM) and combines mean
impact value (MIV). The advantage of this algorithm is that more information gene subsets with less genes and
powerful classification capacity could be searched. A binary classification tumor dataset is applied to examine this
novel algorithm, the result shows that it is feasible and effective in tumor classification. For colon cancer sample
set, only 3 genes can reach 100% accuracy of leave — one — out cross validation (LOOCV). To avoid the influence
of classification performance because of the different partition for the sample set, full cross validation method is fur-
ther used to assess the classification performance of the information gene subsets. More credible information gene
subsets are selected. Compared with other tumor classification methods, the result is superior both in information
gene number and in classification capacity.
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Table 1 The number of related - gene and accuracy
under different significance levels
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Table 2 Classification performance of different subsets
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RSP A R B0 T BRI /D AR H OB v 0 2 I
RIHEE . HLAMT LA B2 4E 50 2 1), 2028 E
RS 95% , th b v] WL, 4E 50k 3 B9SE N T4
71102854 ,M63391 , M76378 | B J&- 1% vk 52 8 3K 11
YERRAR B8 e R AE BE P T4, o ag
NRAEZE RIS H R 4 55 5 HIEH

x3 EHHEER MIVE

Table 3 Mean impact value of partial genes

n=6 n=5 n=3 n=2
gene MIV rank gene MIV rank gene MIV rank gene MIV rank
102854 0.075 3 J02854 0.075 3 J02854 0.075 3 M63391 0.325 1
H43887 0.05 5 H43887 0.05 4 M63391 0.175 1 M76378 0.2 2
M63391 0.15 1 M63391 0.125 1 M76378 0.1 2 - - -
M76378 0.1 2 M76378 0.1 2 - - - - - -
R87126 0.075 3 R87126 0.05 4 - - - - - -
M82919 0.025 6 - - - - - - - - -
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YER R L b 0 32 PR 4 14 43T 58 SUERAIE 43 28 HE 1
RERE T, XA I L MRy m i T
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T4, B 1 (A) B T =3 N 74 { R87126,
K03460,R08021 | it 454738 B8 TIE 43 2 1 K, A&
il B REET 2,3,5,7,9 9738 IR E4r 2R R
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Table 4  Partial results on Colon dataset using our method

i AL o R OV ksl
C g best mean std max
1 R87126 K03460 R08021 0.71 4 100 99.55 1.39 100
2 H23544 D42047 16 11.31 100 99.36 2.35 100
3 M26383 T47377 R08021 2 16 100 99.29 2.36 100
4 H24030 X12496 R08021 T51858 1.41 16 100 99.29 1.81 100
5 102854 M63391 M76378 0.25 2.83 97.5 97.5 0 97.5
6 102854 M63391 R87126 0.25 4 97.5 97.5 0 97.5
7 HO06524 M58050 R62549 H24030 1.41 16 97.5 97.31 0.86 97.5
8 102854 R08021 T70062 2.83 11.31 97.5 97.25 1.43 100
9 T60155 U09587 R08021 1.41 4 97.5 97.24 1.12 97.5
10 M82919 H43887 M80815 M76378 1.41 16 97.5 96. 67 1.32 97.5
11 102854 R08021 U30825 0.71 5.66 97.5 95.32 1.83 100
C and g FoR AN LD T AL A A v B — 117 K1 (B) o 1 il =% H ¥ 4E { R87126,

S SURE A SR 2 I (95 BT, F67 A R 3
TR B 58 LR H M 2, %

N3 [R5 2 AR AT A B e T 58 S Ik S v
o

SEREFE (%)

10 15 20 25
k373 RBHE

(A)

30 35 40

1

R08021

K03460 , RO8021 | A Bifii b i iy = A B ], i Fif
IR RAE R B AT AL X T R I R 2 W AR A X
(4, ERERE BB 55 N B Al PR EEAS IF R Rz W 2
5o HEDR AT S8 SUKUE 73 SRR AN 99. 55% .

® | {Tumor)
g' < 1(Normal)

K03460

=HFFE({R87126,K03460, R08021 } ) & #7 5 B 5 R =

(mean =99.55% , std =1.39% ) (A) RFEHIBH =L # S E (B)
Fig. 1 The classified accuracy of genes{ R87126,K03460,R08021} under each fold Cross Validation(A) ,

and the three — dimensional scatter diagram constructed by the genes expression data(B)
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Table 5 Comparison of Colon dataset using different methods
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38 UV RRAE A B T s
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(RS
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( Genetic Algorithms)
Z HbRE S 2 iSRS
5 7 97.0% (18]
(Multi - objective Evolutionary Algorithms) 225305
TR I PR R T 1
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(Rank - sum test)
K H Relief - F FEAT W03, AR e FIEK Bayes
7 - . ‘ 3 91.9% [19]
K H HykGene #E17H; ik et
SR
8 BB SiB e SVM 10 99.41% [20]
(Fuzzy Logic and GA)
BRI ‘
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