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Abstract

The analysis of gene sets in microarray has advantages in interpreting biological functions and increasing
statistical powers. Many statistical methods have been proposed for detecting significant gene sets that
show relations between genes and phenotypes, but there is no consensus about which is the best to perform
gene sets analysis and permutation based tests are considered as standard tools. When many gene sets are
tested simultaneously, a large number of random permutations are needed for multiple testing with a high
computational cost. In this paper, several parametric approximations are considered as alternatives of the
permutation distribution and the moment based gene set test has shown the best performance for providing
p-values of the permutation test closely and quickly on a general framework.
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Table 4.1. Number of sets with p-value = 0 in p53 and ALL using M1—M5

My Mo M3 My Ms
Number of sets p53 0 1 8 1 0
with p-value = 0 ALL 0 168 357 183 0
Value substituted for p-value = 0 . 10~16 10—16 10—16

Table 4.2. Correlations between the p-values of M;—-Ms in p53 and ALL

p53 ALL
Mz M3 My M5 Mz M3 My M5
My 0.9696 0.7408 0.9642 0.9855 0.9532 0.6739 0.8972 0.9976
Mo 1 0.6902 0.9911 0.9726 1 0.5903 0.9143 0.9511
Ms 1 0.6863 0.7174 1 0.5541 0.6852
My 1 0.9681 1 0.8809

Z 78 4L FoAgEC] 0% HES] #E ek £l pb3 AZolNE MaSF MyE AHEE A
A, M2+ 8707 b= 2ol ws ALL 2kgoll A Ma-Myol S A-8stgle w F2lgE°] 0
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Aozt £33 FA2E F 20%71 2 ©)9] t-5AF AuigE 7H7] Wied Aelth
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Figure 4.1. Four scatter plots of —log(p-value) using My vs. — log(p-value) using others(Ms—M5) for 905 gene
sets of p53 data.
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+ Benjamini2} Hochberg (1995)%} Yekutieli®} Benjamini (1999)2] false discovery rate 272l ¢-
valueE A4St} Figure 4.32 p533 ALL A5 oA 22 9057) g-vlaueE B s AFEZ T ] 4=
HES M9 oz A& —logy(g-value), THEHFLE M WHOZE AL —log,(g-value)E YEFH
o) METE HE HEABS Aol ST M) BARCl Bad Soldth M9l #o%E
2T E 107°307] Wil g-valued] A4 Boi7} ol molal 53] Edulo] w3t 4w Aol
ojgh Aol ® WMol ATol BkY ALL ARe) A9l Mol PHOE DL gvalie s B o]



248 Sunho Lee

s T ¥ gy 2 %
il + X
éfm *-&ﬁ A o
e o g g
: 2o §° 4
S 24 3 2
UJ: 0.'!1
= =
2] ]
=S =S
a a
= g -
v
T T T T T T T T T T T T
0 1 2 3 4 5 0 1 2 3 4 5
v e Group=1 t
& Group=2
+ Group=3 o
X Group=4 4
= o
El E‘ ¥
2 2 £
® ™ ,
2 2 ¥ o
on on
=) -3

T T T T T T T T T T T T
0 1 2 3 4 5 0 1 2 3 4 5

Figure 4.2. Four scatter plots of — log(p-value) using M vs. — log(p-value) using others(Ms—M5) for 905 gene
sets of ALL.
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