Vol.15 No.4
Dec. 2017

YRR

Chinese Journal of Bioinformatics

ERRECI
2017412 A

DOI:10.3969/j.1ssn.1672-5565.201702003

—METERAMEZENE IR T E

TR, B S LR E, XSO
(LIEIN R YRS o 75 B TR AR Wi iR 325035,
2B T2 15 BT AR A, Wiy IR 325035)

W EREMXARRNRANEAREELERXREIRNAG EY LM, EANBERIN T ERDZ REFARKE FH
FHEEYN, EEXLFBEN(PADOG) F kAL HELM(GSA) FEWER FEANTEFNERFEN Y, RE T EEHXR
BHR AR, A PR EEEMAARBN R MR, TSI T KECC AR HEEF AR L E oA B, RELE L
FEWMANEXTEANEEN., REBEENEREREESGAE— R, BET —RETERNEES R HO R %S
M7 % PAGIS, FE4 W& M@ An R IE 3 MR & L ey S22 R & W, PAGIS 77 3 b PADOG #6 # # 5 R £ J& JE A8 X 69 3
& N T AR B 08 i A % B 09 OR A BUR

KEREE; AERK G BE VA RRE EREEZR

R E 4% S TP311.13; R730.5 XEEFRERES A XEHS1672-5565(2017) 04-214-07

A pathway analysis method based on the topological importance of genes
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Abstract; Identifying cancer-related pathways is important for understanding the underling mechanisms of the
development of cancers. However, current pathway analysis methods are lack of the consideration of topology
characteristics of genes in the pathways. Pathway Analysis with Down-weighting of Overlapping Genes ( PADOG)
considered the specificity of genes based on the GSA method to improve its performance. In order to improve the
performance of identifying cancer-related pathways, we first studied the out-degree distribution of genes in the
KEGG pathway database. Then we defined the importance of genes based on their out-degree. Finally we proposed a
pathway analysis based on the important and specificity of genes ( PAGIS). Analysis results from the colorectal
cancer datasets showed that our improved method could identify more cancer related pathways than PADOG.
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Fig.1 Distribution of the average gene out-degrees and frequencies across the 204 KEGG signaling pathways
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Table 1 The rank of top 30 cancer-related pathway in colorectal cancer

Pathway No (il HE# ) Pathway Name ( i #) PAGIS PADOG
1 Metabolic pathways 1 82
2 Cell cycle 2 10
3 Ribosome biogenesis in eukaryotes 3 1
4 Bile secretion 4 2
5 Purine metabolism 5 11
6 Fatty acid degradation 6 7
7 Fatty acid elongation 8 3
8 Pathways in cancer 11 79
9 DNA replication 13 16
10 Pyrimidine metabolism 14 42
11 p53 signaling pathway 16 31
12 Apoptosis 18 13
13 Mismatch repair 20 17
14 Ubiquitin mediated proteolysis 22 114
15 RNA polymerase 25 27
16 Colorectal cancer 26 14
17 Sulfur metabolism 27 24
18 Base excision repair 29 49
19 Drug metabolism-other enzymes 30 46
20 One carbon pool by folate 55 19
21 B cell receptor signaling pathway 35 26

Average Rank (“F-H#HE# ) 17.62 30.14
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Table 2 The rank of top 30 cancer-related pathway in lung cancer

Pathway No (il fHF4 ) Pathway Name (i 4% 7% ) PAGIS PADOG

Focal adhesion 1 16
2 Cell cycle 2 3
3 Malaria 3 1
4 Adherens junction 4 6
5 Vascular smooth muscle contraction 5 5
6 Endocytosis 6 22
7 DNA replication 8 11
8 Pathways in cancer 10 33
9 Axon guidance 12 4
10 p53 signaling pathway 13 24
11 Tight junction 14 28
12 mRNA surveillance pathway 16 23
13 Arrhythmogenic right ventricular cardiomyopathy ( ARVC) 17 12
14 Dilated cardiomyopathy 18 26
15 ECM-receptor interaction 20 53
16 Chemokine signaling pathway 21 54
17 Ubiquitin mediated proteolysis 23 38
18 Renin-angiotensin system 26 57
19 Homologous recombination 28 7
20 Metabolic pathways 29 195
21 ErbB signaling pathway 30 20
22 Vitamin B6 metabolism 47 9
23 Proteasome 36 30

Average Rank ( S HES ) 16.91 29.43

& 3 PAGIS #1 PADOG 77 &£ BRBREE HUHR SR FP AT 30 & & AE 46 X i B AN HE 2
Table 3 The rank of top 30 cancer-related pathway in pancreatic cancer
Pathway No (il 4 ) Pathway Name (38 %44 F7) PAGIS PADOG

1 Pathways in cancer 1 1
2 Focal adhesion 2 2
3 ECM-receptor interaction 5 25
4 p53 signaling pathway 6 3
5 Axon guidance 7 10
6 Notch signaling pathway 13 21
7 Mucin type O-Glycan biosynthesis 14 6
8 Cell cycle 15 35
9 Regulation of actin cytoskeleton 16 31
10 Pancreatic cancer 17 13
11 Wnt signaling pathway 18 17
12 Apoptosis 20 12
13 Tight junction 23 11
14 Hepatitis C 24 27
15 ErbB signaling pathway 31 24

Average Rank ("F34HEA ) 14.13 15.87
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Table 4 Numbers of cancer-related pathway in top 10, 20, 30 identified by PADOG and PAGIS

Colorectal cancer( %577 )

Lung cancer( ififi) Pancreatic cancer( {5 )

Rank ($H£44)
PADOG PAGIS PADOG PAGIS PADOG PAGIS
10 5 7 7 8 5 5
20 11 13 11 15 9 12
30 14 19 17 21 13 14
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