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Analysis of Short Sequence Motifs with Applications to 5’ Splice
Sites Identification

YAN Chun DU Yao-hua WANG Zheng-zhi
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract Analysis of short sequence motifs is an important component of gene sequence analysis. Information of motifs is usually
used for identifying biological signals. However the number of short sequence motifs is very large. If all of them are used for signal
identification there will be too many parameters thus covering the main characteristics of the signal. To find out the key short sequence
motifs for signal identification in this paper a stepwise strategy was adopted to rank motifs by their information gain. As a result the
motifs were selected orderly for signal identification. In so doing good results were achieved with fewer motifs. Consisted with the
selected motifs maximum entropy model was used as the approximation of the true distribution of the signal sequences thus realizing the
identification of a given sequence. Finally the model was used to identify 5" splice sites and approving experiment results were
achieved.
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Tab.1 Number of sequences in train and test sets
True site False site
Train 3841 320918
Test 1892 158065
Total 5733 478983
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Tab.3 Rank result of me 2 0 andme 2 1-5 for 5 splice sites
me 2 0 me 2 1-5
rank AH, rank AH,;
1 gt~ AG: 1 Ggt - G-
2 AGgt - - - 2 Ggt A -
3 CgtA - - 3 A gt A
4 gt - GT 4 A gtA -
5 CegtG - - 5 gt AT
6 gtAA- - 6 gtA- - T
7 gtG A - 7 A - gtA- -
8 gtTA- - 8 gtC G
9 gt CA- - 9 gt T G-
10 CA- gt - - - 10 C - gt G
11 gt- GT- 11 Tgt - A
12 gtGT - 12 Cgt - A
13 gt~ GA- 13 Cgt- - C-
14 gt CC - 14 Cgt- - T
15 st- GC- 15 Tet - T
16 gt- TC- 16 Agt - A
17 s1GC - 17 Agt- - T
18 gt- TA- 18 Tgt - C
19 TCgt - - - 19 T Ggt - - -
20 gt- TC 20 Agt- - C
5 st
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