SEFHTRG BE 2 2020 4F 12 A 4527 % &5 1281 Pract Prev Med, Dec. 2020, Vol. 27, No.12 1537

- TIEWESE -

L PR 2 3R B s o in AL SAM 2 19 56 PR 3k £
1432 L AfF 5%

ERA R, S, 38
MR BRI TG S BT AR 150081

WE. B & 2 ek SO KR R 2 ek Bk 1 B 51 83 53 Bk (significance analysis of microarray , SAM ) 15
MSAM1 % ( modified significance analysis of microarray — 1, MSAM1 ) Fll MSAM2 7% ( modified significance analysis of
microarray—2,MSAM2 ) , 5 SAM ¥ . Relief ¥ 37 5 0] 18 L a6 5 45 4F 915 B3 2 ( support vector machine recursive feature
elimination, SVM-RFE ) #EA7Xf b T 26 56 2R 8 th MSAMI 75 \MSAM2 ik SE R e BRIy 2 UAE 1. ik
M Bioconductor H11) golubEsets 11345 leukemia BHEEE (Golub S5 NAH T iZEUEET A& 50 2 RN i H R &
PFSEEE 5 TR 20 I HTERR A ROC 2T AR AUC (B IV-A HE DR L PERE 3 A G 2E B RE JT , HT Kruskal -~ Wallis H £6;
B LUHR 5 Bl 5 IR IERR M AUC fHI A R 25 57 3 — L PP LLBCR T SNK—g R85, 85R  IE#RM AUC (RN
) MSAMI1 il MSAM2 #{)i, SAM il SVM - RFE 75K 2, Relief 1 HE1E 5 )5 ;5 Fh O ik AL IR 22 R A G it 2 X (H =
150. 333, P<0. 0001 Fl H=293.2579,P<0.0001) , 4 P FLELEE S 7 B AR MSAMI I MSAM2 22 [ 22 53 T 48 27 1 3L (P>
0.05) HMIFh 5 545 Hply 3 Fhor ik Z M2 A GETF 8 L (P<0.05) . S8 A% ek BSORI I BE B R B0t 1Y
TINAL SAM V5155 1 SAM VA B B PR B AN 4SS TI0IN 68 77 , 78 52 Fr 2 R 3R A s 1 1o Hh AT DUAS 3 T8 g A B4 2R
FRHEIR:  SAM; BERI SRR ; FER e F ; 425 T

hE4S#S . RI181.2 THARIRAD A XEHE:1006-3110(2020) 12-1537-04  DOI:10.3969/].issn.1006-3110.2020.12.036

Gene selection and classification prediction of weighted SAM method

in gene expression data
REN Yu-dong, LU Zhen, LI Jing—wei, LIU Yan
Department of Health Statistics, Harbin Medical University, Harbin, Heilongjiang 150081, China
Corresponding author: LIU Yan, E-mail: liuyan@ ems. hrbmu.edu.cn

Abstract: Objective The modified significance analysis of microarray—1 ( MSAM1) method and the modified significance
analysis of microarray—2 (MSAM2) method are obtained by using the Gaussian kernel function and the Euclidean distance function
to improve the significance analysis of microarray (SAM) method, respectively. The original SAM method, the support vector
machine recursive feature elimination (SVM-RFE) method, and the Relief method were compared to evaluate the gene selection
and classification prediction ability of the MSAM1 method and the MSAM2 method in gene expression data. ~ Methods The
leukemia data set was obtained from the golubEsets package in Bioconductor ( Golub, et al. gave 50 differential genes contained in
the data set). Five kinds of gene selection methods were implemented using R software. The gene selection ability and classification
prediction capability were evaluated by the correct rate and the area under the ROC curve, namely, the AUC value.
Kruskal-Wallis H test was used to compare the between—group differences in the correct rate and AUC value among the five
methods, and SNK—q test was used for further pairwise comparison.  Results Both the correct rate and the AUC value were
optimal for MSAM1 and MSAM2, followed by the SAM and SVM -RFE methods, and the Relief method was ranked last. The
between—group differences among the five methods were statistically significant ( H= 150.333, P<0.0001; H=293.2579, P<
0.0001). The results of the pairwise comparison showed that there was no statistically significant difference between MSAM1 and
MSAM2 (P>0.05), but the differences between the above—mentioned two methods and the other three methods were statistically
significant (P<0.05). Conclusions The weighted SAM method modified by Gaussian kernel function and Euclidean distance
function improves the gene selection and classification prediction ability of SAM method, and can obtain more stable analysis
results in the application of actual gene expression data.
Keywords: significance analysis of microarray; gene expression data; gene selection; classification prediction
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