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N ERUETIRABEVUAREAMTREREHHESTREE, FEXBARISRERE A RRERY
WREE, BAEERGEEROETFLEE, AR AR RS TEH TR ULRARI DI LTA, BRER
HEREETRUHEASROTR, ERAARIEF LRIV BR LA FRIEAEHBFEERTL. A
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DNA B —KMAERDHEB LM EEMN R LIRS, CHS EN A TEYESTR ERLEM
Zi S el MR AR BN A SRS ERARZ AOEEE R, NS H S ER
HAPHFEFMBGYISTHRTF), 0 WP 2R LR, R 52K . Golub Z LI (T
ML ERERERTERS X TRAPMBE, UINREREN ST LATFR, RAEANFN AML 5§
ALL #iR30, A 7 129 M RBEHHN T 50 M4 RHMERLFED), Khan B4 & ETHHEMALHBRE,
B REEAE, A 2308 MEEFERE 96 M AR IR E A T L34 8 55 40 A 0 T R R 58

BES B N KL, Alon FARBRERESITT AW, KL EF 2000 MEEEEHRIES
407 Zhang ¥ ATE Alon I EE AL B @A RASERITMAY 2 A EE TR, EEFE S AN Alon 9T
BRHATT M, EAERRENE, B 3 MEEREETED Guyon BAFALE X R AL B
Alon FIERE M T 5047, LER[B)A M T LIBr g AN INGEHTM 7 MEERR .

A3 L3 ¢ A B WL (support vector machine, i SVM) MR B4 HE EE XA ERIET ERY
SXRRERAREE, ZHRAMERNETEA, SRR EETEEF4, 5 Fe svMm 88, E5it
HEAFHREFEERMOARE, ZRABERNETEE ENFHRESTELEFE. NHHETTFE,
BAGIH—HBRAFTEEN TS REUIXHNBIL IS AS BEXAREETEEFETGIFE
Xt PR AHG S JAERE, MR R KA M IR R R T DA R R T EE F A
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WEEHRAEREFMADNA BRI EMEU T EN AR S ES AN ARl BAKE
. #XHERWERE Alon 2HHEHHEER RS BEEET, ZRIES, § 40 M EHEHA LR
RAEFALAREE, GMHEFECE 2000 PEEMREIED. M EAKELTH L REHEY
(Normal) #7038 { Tumor) BEACHREEIT 2.1 89 LB BN AR o . Wid 1 BFR, M
40 TR, MR 22 PEEA.
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¥, W e S EREFEM 2506, Fig.1 Dataset of gene expression profile
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XHE R ALE & TA R 2k B A A 4 R A B S 4 ST I TR IR ] A 8.

XIpIE B Vapnik FAZ TGt IR, EANRREMOEEE G R IZEM
B HEAFRRERCRERFBAFORFLALN T AREE, WEHRES LB TH, ZFERAFTER
BZeERn.
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1) ENGE L, X8 —%"(leave-one-out cross validation, gk LOOCV) it fTHEA A RN, 1K
fRE 1 TR, A 390 PR AR SVM Bl gh A, BEE LT R, BRFFE 0 PHREHE
AR RLE BTSSRI EHRENSEE" T RERT.

2) FFRRE, AGEEMEFA 40 MEERIIE SVM, IR 91L& 22 MR KR, SR
() BE A Y < b 52 MK B (independent test, CA IT)RY AR IRE.
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EFEAMEEAMALERRIAIEEEAS " ER, BEENIREEAEEEERFEANER, M
FRPAEEREMERANER. RAEFEHENERNFEEHNFERE IS ERGHE R U KR
WY, ITEEREEFETFENEEEI—TBEN S HREN, REMIRTRAGEH, B2
AEEMEE.
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ETAEA BRHANEENYREESIEN 7S, EREMERNFLED, APRERFEEI LR
HEFEEESSHERSTENFEESDRFEERNES. S KREH, BEEHIIH% SVM E
ARG ERY, HiHERRERNREARARE, 4R,

1) ENGETAEESTEEFS F % SYM #8A, HiiF F £ 0 "2 X RN MLl
LE B A RE R

2) M (4), i+ H F RGN R EENRBE;

3) i FHRMERMIETAREA S, BN F P ERIEER, BRAHFHREFEEETE.
F=F-1{fl;

4) & F~=o, MR FAW(DEERTT, FRE S .

WatiRee, R SVM #BIM o= 10, ERABEHE T C=400. ¥ LRARSHINGLHEEFH 2000
AEFEMREEEHOREE, SRGEETFROM15% 12 H, MG 3 —a %58 iE TRy FRESER
HTFHE FimosFras~Fr.

R TR A AfE I ME 2 iR, “LOOCV AR R B - "X XKBrRER
¥, T BAN R R AT AR TR OES Y. EERIFEERTE F HER(EEIOMN 392 TR
11 TR, “E— R0, “Br AR ER " MBS S. B ERRK. YIFEREETREAKS
TR, RS LT, XRH, ERENEEE TEP EREY N UBTEEFESARENE
ENGNFELE HZASTREETE F,. F, P 11 TEEREE DR X70326, M76378, R80427,R15447
H08393. T57619. T51558 . M76378 » \T41204.T71025 1 1.07648. H+, M76378 EZEH S KB T
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8 {if.

WwE 3 AR SEEEFLF, 8 1 AMHFEEEENEMEFAADH-FHREKTRITFHI. H6
M ERENBASEADE FEER, MEEFASEF P TREERSHA SAZRERNBARESHT
W&, EEFARPEAF LIARE.
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LA B S B I 3R A 1 MR, IR AT T A F SVM A 8 R 3 SR 0 7 7 A R0 45 0 2 TR S B o 1 L R B
H11 A AEIEREE . SCRR(8]4AH T Zhang FAE LR HA IR AN 2 M EREFTEENTE,
XMV PERAHTRNEAEFRERETEBLO IMEBREFERETE. A THEEHREFERE
BTEFSHARNEE. XA XAFM T BEMS L TR, FASFEMFEERBEN 62 THAET
100 WEE, HHEHERE AL FEMIFEREER 62 MHEEHT 20 K 5 ERXHLE 62 1
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BARFITELEEIL S AL S fr, P 4 i@ o208, B AM A K83 MK 5 4 A8 2605],
WH D RHRE, MK S K, FEMBEARENR ZEBER 20K, £H FHEMIE. AR17
B, BT SVM A ERRSEM T FERINOSELETE F, #RURBERRTH 4 MFHEEE T
8. 5% Treed"FIEEE FEML, IFULEE F8 F, BRTE Fisher 2K 38 LRI REHNWHEM, EHAMIL
ANoredd ER A BRE IR, REMELTT“F Treed3"WHLERTE. ZHAFEEETHE F, &
FREHHREFFRINAFEE.

¥l BEEEFENREREMDHELEREE /
Table 1 Comparison on Experimental Results
EmEE/% HEIE/ %
HEERFE
BrEL KEERE Fisher 4% K4 X REEL
1 Zhang1l 35.48 40,32 36.75 36.43 24.84
2 Zhang2 32,25 45.63 24.85 31.06 37.74
3 ZE Treel 30.64 41.94 23.23 30.79 21.29
4 ZE Tree2 27.41 38.58 27.1 30.40 32.26
5  ZE Treed 17.74 41.94 11.29 19.03 15.48
6 BEEEFHRF, 8.06 8.06 16.06 14.11 9.35

ML I AER, BT REENIGHRES, FESZINME. BAEDEZHAEL R, N
SGREARMMN, ETRSERSAEL e AR E ENHFEEETREE. Guyon BALKE
62 MR R THEA, M AKE TR ER Y T 7 % E . He4807.T62947 . R88740. H81558 ., T94579,
M59040 1 H08393"), A TRAH M ik, X 62 MHEENEIHE, BB 7 A EESFIH.
H08393 .H20709 ,M82919, T51849, T57619 . K02268 1 R88740. it I4e & B, |5 —H LS H o T 2l
HHGEHEANTT Guyon ERWHFEEE. AL, 20 EEBERRAEREELENS,. BT
RBF X#mEVMEHEIBEMT &R ARERRERME RS E.

& L AR, BT RBF R m B4 07 & B % o i o R BUE T R A e A b 2 e fiE
EEMER. WNFEHTREE, ZERESHT, BIKEEERE T M ERANFETTESE, RS
FERMAEREE, M EYEEHREEESZH.
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Analysis of Gene Sensitivity for Tumor Informative
Genes Selection Based on SVM

LI1U Quan-jin*2, LI Ying-xin®>, RUAN Xiao-gang’
{1.Department of Physics, Anging Teacher’s College, Anging Anhui 246011, China;
2.College of Electronic Information and Control Engineering, Beijing University of Technology, Beijing 100022, China;
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Abstract;: In this paper we proposed an approach for tumor informative genes selection by analysis of gene sen-
sitivity based on SVM. We analyzed the gene expression profiles of colon and recursively eliminated the genes
which have lower sensitivity to SYM , then a set of candidate nested feature subsets were generated. Support
Vector Machines were employed to classify the samples using these candidate feature subsets, and the feature
subset with a minimum error was chosen as a set of colon informative genes., The results show that this feature
subset contains more tumor classification information than other feature subsets identified in the literatures.

The method proposed in this paper is feasible and effective.
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