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Statistical analysis on differences of human specific

tissue genes based on transcriptional

YANG Min,ZHANG Jing "
( Department of Statistics ,School of Mathematics and Statistics , Yunnan university ,Kunming 650091, China)

Abstract ; Transcriptional regulation is the main regulatory process by gene expression. The differences in the use of
transcriptional regulatory motifs may be one of the factors leading to gene tissue specificity. This paper presents a
statistical method for analysis of the regulatory differences between different tissue genes. Firstly, over-represented
motifs in gene promoters were extracted as potential transcription factor binding sites based on Poisson distribution
and principal components analysis. Based on these sites, differences of gene structures in different tissues were
obtained based on Wilcoxon rank sum test. Then, over-represented motifs were determined as specific motifs for
certain tissue genes based on hypergeometric distribution, and the distribution and characteristics of these specific
motifs in the promoter sequences were analyzed. By comparing these specific motifs with TRANSFAC database,
the potential transcription factor binding sites in tissue-specific genes were selected. Finally, housekeeping genes
and 30 tissue-specific genes were analyzed and the use differences of regulatory motifs in different tissues were
found out.
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Table 1 Number of genes in each tissues
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Table 2 Number of over-represented motifs extracted

by principal components analysis

HE HRIL HE I
S ¢E| S gE|
BRHIER 137 HR fi5 144
B 82 O IE 145
[(R7;3 117 ' E 144
H 132 L3 101
B 92 T 188
PN 119 Jiti 224
B3 119 e 116
4 149 LR 129
WP E R G 190 JVLARE 136
/LA 126 R 147
[ 151 H 126
LA 131 =30 103
itk 144 s 145
w81 A 122 F3L 33
/N 119 FE 186
Blk 135

PEEUH Y 2o 28 3k MU G o 1 R, 0T DL ) 5
TRANSFAC $tdf 21 HEAT HUXF, A4 P 31 o 1 5%
BRI A TR T AR A A 5 LA BB 3 e 3k
RSB, 38 0 48 42 B P4 3] TRANSFAC %44
FEH N 213 A5G 5, 5 TRANSFAC % 2
FEXT, M R B AR 2 87.50% , fi% =5 Al ik F1] 95.98%
(2R 3) , ULEAFR I ) 2d b AR B AE W2 Y



1# B, 5 ATHZARBEAGATRARLAEF RGO 4 ToH 69

»

£33 BALMTRIXEES TRANSFAC KB E L3RI E R
Table 3 Comparison of over-represented motifs with TRANSFAC database

4 T RIBBAREH IEH% A HET (%) HE 1 IR H EHEE  HERER(%)
HRAEEN 137 126 91.97 WM RS 190 180 94.74
B e 82 74 90.24 B 126 115 91.27
QI3 117 106 90.60 JE 151 139 92.05
H 132 124 93.94 WA 131 119 90.84
B 92 84 91.30 JIER 144 136 94.44
PN 119 110 92.44 I3 AR 122 111 90.98
B 119 111 93.28 N 119 106 89.08
417 149 136 91.28 Ktk 135 123 91.11
R p 144 132 91.67 JIL e 136 126 92.65
O HE 145 134 92.41 R 145 135 93.10
1 144 126 87.50 H 126 119 94.44
73 101 93 92.08 L 103 92 89.32
JiT R 188 171 90.96 i 147 136 92.52
Jii 224 215 95.98 2k 83 77 92.77
sk 116 111 95.69 T 186 172 92.47
FLIR 129 117 90.70
3.2 WERIKEEHHIFES B, BN CG/AT lack #ifA
B XoF dak TR ABE A rh i ) b A O A A HK E:H 5 8 F s A+T &l C+G & it

ATIEM A2 it 6 AR AT 4 NS4 AL SR 52% R 48% , B FE HK 3k 5 3 75 81
R A B jZ T, INHIZ 6 TR E & AT, 7 A+TE B, SR FABA T E S AT W
AT _rvich B FAEANARE 6 B H R A 4 i 4 UL BURHERS TE S C.6 BUAM R, F£AHLWiT
R C 3 G, INhiZ 6 RS & C.G,/N  FRIABURRHEILE 4,
CG_rich B, HE BEAE AT_rich #4& X 4 CG_rich

F4 FBHADEFHBEFERBR

Table 4 Base usage of motifs in each tissues

HA AT _rich(%)  CG_rich(%)  CG/AT_lack(%) HA AT _rich(%)  CG_rich(%) CG/AT_lack( %)
BRI 27.74 16.06 56.20 KPR GE 22.63 35.79 41.58
Ji% e 17.07 30.49 52.44 R 28.57 19.84 51.59
JIIR7:3 19.66 21.37 58.97 Jik M 19.20 22.52 58.28
H 25.00 22.73 52.27 WA 18.32 26.72 54.96
B8 16.30 26.09 57.61 JisEES 17.36 25.00 57.64
PN 21.85 15.13 63.02 4 14.75 31.97 53.28
B 26.05 15.13 58.82 NG 19.33 26.89 53.78
4 18.12 29.53 52.35 Bk 19.26 21.48 59.26
) 19.45 27.08 53.47 JIL 18.38 27.94 53.68
Lo 15.17 29.66 55.17 L€ EN 19.31 31.72 48.97
I 15.28 31.25 53.47 H 23.81 18.25 57.94
I 18.81 23.76 57.43 £ 19.42 24.27 56.31
JHFHE 11.70 41.49 46.81 JHeg 24.10 16.87 59.03
Jiti 24.55 39.73 35.71 ik 23.81 20.41 55.78
e 18.96 19.83 61.21 TE 17.20 37.10 45.70
FLIR 17.83 27.13 55.04
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Fig.1 The rate of rich motifs in each tissues

e . CG/AT Jack BifA; 1. CG_rich Bif&k; AT rich Fiffk

Notes : top : CG/AT_lack motifs; middle ; CG_rich motifs; below: AT_rich motifs.
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Table 5 Location of specific motifs in the promoter

sequences of HK genes
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