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Aol FHxE2 A3tA (Normality) 7Hge A3k},

FE wA ] o3 molarolgo] AR Ag, @Y Egol=olA 3
M=log,(R/GQ)%< ol&3te] A@+3} xS A4 ¥ u(Direct comparison) 3
T Atk gHA FHREe] tiste] t-E A F(t-statistics) S TetE A thed 2

o},
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AGAAI B, ADTm)H HETGIAAS #5 ZEE F9 FUs

=
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ETHAY daae WHE AASEET A A 2ol (Relative difference) 9l
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SAMA A= A A %3 E FH(Confounding factor)S HA3tsl7] 9)ste] A&
9] A3k (Permutation)S ©]&3F+d, oS 53] 2 /7SS FAHE & Ut} o7 A
4 (FDR, False discovery rate)< 2|3t -f-4A}E& (significant gene) & 2%
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W, AA AR T g A2 vE p(a)=TP+FP % [% 2] 2 &
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A7, d,(i)E pHA ARARNN TF d-EAF T iAAZ Z FdH 2
ol watH, pi A Bz Foltt

gAA FEA el gigte] 1 Adl A Zol(d)7F =7 et ¥lE(Chance variation)ll
o8 vebd F g AHA Zol(dy Rt AW, Fo% FHxEn dwdi,
d(i)¢t dg(i)ol tHatel nAE AAA AGE A&l d(i) —dp(i) > AE W
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dp(i) —d(i) > A5 WFHste FARE@HAAN 54)E 9] Fol3 /A
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719 5. ApoAl A9 A=) d(i) S dp(i)e A=

(A=03Y o, o7&

(1) Broberg (2003)

36.3%)



(Significant negative gene)g} ¥t} & o3t FHAAE FoAA 7HE 22 d (i)
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3.3.1 TNoM A<

Ben-Dor et al(2000)l4  A|A3 TNoM A4 (Threshold Number of
Misclassification score)x= FdAFe] 2d45 < A X (Threshold) S o] &3l &7

ENE g W vwsng e T A9 dvht 4FHos PasgEAE

3k AA XS o] &3le] EFEA Ao 2 EF(Misclassification)d /42 Hold
o ol E 59, 3 fFRAe WdEFE AAXZE F HAES AEEA FES = 2

A o] Decision StumpS +3 &, 1 AAFES 9
Sotdle W eEFe] MeE AL 97]A AbESh= Decision Stump Tf 3 2>
gaA AR Al 2 A (unknown)S dl=38H7] SlElA FAAe] B4
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gt Yo thed 2e Hom sy 4 gt

AZNM, My,y= iR ool gl kel ddFES 2R o Tt
S 27FA B (t,d)el sl AeEed, t = gHA fHXe ok dAA
(Threshold)e] ™, d + W3IE<(direction parameter)® {+1, -1}¢] <= 7}t

ol WHE sign(d(z—t)) o2 AEe dZad), o2 olgdte] oFe HFE

Err(d,tlg) = Zl[li #= sign(d - (M, —t) )]
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3.3.2 INFO A<

Ben-Dor et al(2000)oA] ] A] 3+ Info

A Al AR F FHolA A= K &2 (information lost, entropy)S ©

SR EVe®E FAG T 7HEEER S o, Aol o d (over-expressed)

H FAAE= A E S (positive partition) I ¥

FAAE SHELGH

<=9 E (Rank Vector) v &1L
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Ao 7h QFH o
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Machines)S o] &390, 47| H3t4(Radial Basis Function(RBF) kernel

function)E AF&3F tH(Jaeger et al., 2003).

4.2 AA A7 (ApoAl A=A 7)

Callow et al (2000)ol 4 A}€¥ ApoAlxlE8+E @ ZLglo]l= cDNA wnlo|a =
ojgo] AFAAM AdoX He FHA FHAAFo|tl. ApoAl(apolipoprotein Al)
A= ¥ % g X @M ZA(high density lipoprotein, HDL)2] A X thAH(ZFHE
metabolism)el] &% TS vt dHA  Urh ApoAlFHATE Yol
(knocked out)¥l #i= HDL ZHUXHlE 97F st o] 499 =542 ApoAlfr
Azpe] Fo] Zh(liver) o ©E FHA] Zgol] o9A A&=AE Wl A
ojtt. o] Aol M= 8uke]e] ApoAl ot &3} 8viele] A4 C57BL/6 HAE2
HlalskH, ol 59 kxA mRNAE FEsto], MAH(Cy5) = d4d cDNAS &

gatel Alvh. FAMA NG ARE, RE ofdold] IHoE AgHE:
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x4 A& ©] 83 Y (spotting).
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2S5 g F e, o2 HdAAE oF 98 Aol(intensity-dependent dye bias)
7} 9doha sk, w3k ZF H(pin, print-tip)¥ WAZEe xfolzb B Ete] T o

T3t da3s o F vk B =EolAe v A FAe A &It 9
3t HYgE HA3el7] 8k Yang et al(2002)914  AA|E print-tip group
£33ttt ol ARE A Wz FEI T 47 3t

lowess &5 o] &3le] XA H o2 Ag(robust locally linear fit)sh+= w4 o] o}
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% 3-1. FY3s FHAAE st FAGFH FAA2 =9
FUEA T-5AF oA T-F AT B-5A% D-SA %
Name
FAF (&9 p-value | SAZF (=%1) |p-value A% =9 A% (£9) | p-value
Apo Al lipid-Img -23.1044 (6384) 0.01 -23.1287 (6394) 0.01 0.1059 (55) -20.6117 (6384) 0.000
EST, 1ID:439353
-11.7625 (6382) 0.01 -11.7703 (6382) 0.01 -0.6102  (307) -11.0562 (6383) 0.000
CATECHOLO-METHYLTRAN -11.7591 (6381) 0.01 -11.7389 (6381) 0.01 0.2783  (130) -10.6115 (6381) 0.000
EST, 1D:374370 -12.9824 (6383) 0.01 -13.0296 (6383) 0.01 46860 (3225) -10.7492 (6382) 0.000
ApoClIIl, lipid-Img -10.4301 (6380) 0.01 -10.4280 (6380) 0.00 25953  (14%9) -8.7855  (6380) 0.000
EST, 1D:483614 -9.0186 (6378) 0.01 -9.0286 (6378) 0.01 1.6782  (901) -7.8533 (6378) 0.000
est, 1D:484183 -9.0874 (6379) 0.01 -9.0846 (6379) 0.01 3.1819 (1875) -7.8621 (6379) 0.000
similar to yeast sterol -7.2089 (6377) 0.01 -7.2006 (6377) 0.00 6.3317 (6282) -6.3937 (6377) 0.000
EST, 1D:353292 -4.4343 (6375) 0.01 -4.4321 (6375) 0.01 -1.0171  (532) -3.9226 (6376) 0.089
NA, ID:317638 -4.2509 (6374) 0.01 -4.2519 (6374) 0.01 6.0130 (6265) -3.5609 (6374) 0.198
o 6379 2106.1 6379




32, )@ fAREA APAE A FARA =9
TNoM < Info A4 Separation 4~
Name (£ p —value I (=9 p —value 5 (=%
Apo Al lipid-Img (6380) 0.000155 (6330) 0.000155 0.00113058 (6384)
EST, 1D:439353 (6380) 0.000155 (6330) 0.000155 0.000155481  (6383)
CATECHOLO-METHYLTRAN (6380) 0.000155 (6330) 0.000155 0.000836859  (6381)
EST, 1D:374370 (6380) 0.000155 (6380) 0.000155 0.000231192  (6382)
ApoClll, lipid-Img (6380) 0.000155 (6380) 0.000155 0.00113058 (6380)
EST, 1D:483614 (6380) 0.000155 (6380) 0.000155 0.0042474 (6379)
est, ID:484183 (6380) 0.000155 (6330) 0.000155 0.0049238 (6378)
similar to yeast sterol (6380) 0.000155 (6380) 0.000155 0.023173 (6377)
EST, ID:353292 (6363) 0.002486 (6363) 0.002486 0.110154 (6368)
NA, ID:317638 (6272.5) 0.018648 (6272.5) 0.013054 0.123729 (6358)
Hi T4 6377
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ABSTRACT

A Comparison of Statistical Methods for Selecting

Significant Genes in cDNA Microarray Experiments

Bang, Jeong Sook
Dept.of Biostatistics and Computing
The Graduate School

Yonsei University

Significant genes are defined as genes in which the expression level
characterizes a specific experimental condition. Such genes in which the
expression levels differ significantly between different groups are highly
informative relevant to the studied phenomenon. Also, For the analysis of gene
expression data it is need to reduce the dimension using the statistical methods
of selecting significant genes due to systemic variations of ¢cDNA microarray
experiments and special data structure. The aim of this paper is to compare
different methods, the T-statistics, log posterior likelihood ratio B-statistics,
D-statistics using SAM, TNoM score, Info score, and Separation score. Using
real and simulated data, we suggest a proper method to select significant genes

in each data.

Key words : Gene expression data, Significant genes, T-statistics, B-statistics,

D-statistics, TNoM score, Info score, Separation score



