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A Study on Clustering and Identifying Gene Sequences
using Suffix Tree Clustering Method and BLAST

Ba oM AR FEE Y E A
{(Sang 1l Han, Sung Gun Lee, Kyung-Hoon Kim, Ju Yeong Lee, Young Han Kim, and Kyu Suk Hwang)

Abstract : The DINA and protein data of diverse species have been daily discovered and deposited in the public archives according to
sach established format. Database systems in the public archives provide not only an easy-to-use, flexible interface to the public, but
alzo in silico analysis tools of unidentified sequence data. Of zuch in silico analysiz tools, multiple sequence alignment [1] methods
relying on pairwize alignment and Smith-Waterman algorithm [2] enable us to identify unknown DNA, protein sequences or
phylogenetic relation among several species. However, in the existing multiple alignment method as the number of sequences
increases, the runtime incrsases exponsntially. In ordsr to remedy this problem, ws adopted a parallel procsssing suffiz tree algorithm
that 1z able to search for common subszequences at one time without pairwise alignment. Also, the cross-matching subsequences
triggering inexact-matching among the searched common subzequences might be produced. So, the crogs-matching masking process
wag suggested in this paper. To identify the function of the clusters generated by suffix tree clustering, BLAST was combined with a
cluatering tool. Our clustering and annotating tool iz summarized as the following steps: (1) construction of suffix tres; (2) masking
of cross-matching pairs; (3) clustering of gene sequences and {4) annotating gene clusters by BLAST search. The system was
guccessfully evaluated with 22 gene sequences in the pyrubate pathway of bacteria, clustering 7 clusters and finding out
representative common subsequences of each cluster
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Table 1. The 22 Genes of Pyruvate metabolic pathway, Table 3. The ratio of the cross-matching subsequences in the clusters
Name E]ltl'y of table 2.
Ecoli J TW 3028, TW3366, TW1475, Cluster cross-matching total The ratio of
TW2447, TW2198, TW0111, subsequences  subsequences masking (%)
TWo110 Cluster 1 36 157 2293
Sl emert SF4033 Cluster 2 24 143 18,18
Stvphi STY 4296, STY1494, STY2T09, Cluster 3 95 181 52.49
TY 017, STY017S Cluster 4 19 157 2.64
E carotovora ECADET, BCA30E2 Cluster 5 10 95 10,53
Plumitnescens pludl100, pluls4s, plu3szz, plu3cz3 Cluster & 13 75 17.11
Chitolaceum V016 Cluster 7 5 23 2174

Acinstobacter_ADP]I ACTAD1007, ACIAD3507

£ 4 EE{&EM sl 2 2l 33 ME
E 20 F19] 227) FAdAbel tigt 28 LE Table 4. The longest protein subsequences in the clusters.
Table 2. The gene clusters for the 22 genes of table 1.

Cluster Common subsequence
Cluster Entry MNEQY SALRSNVSMLGKVLGETIKDALGEHIL
Cluster1 TW3528, SF4033, BCAOTEY ERVETIRK LK SSRAGNDANRQELLT TLQNL SN
Cluster2 TW2447, STY2709, CV0916 DELLPVARAFSQFLNLANTAEQYHSISPK GEAA
Cluster 3 TWO0111, TYO0179, plu3622 ! SNPEVIARTLRKILKNQPELSEDTIKK AVESLSLE
Clusterd STY0175, TW0110, plu3623 LVLTAHPTEITRRTLIHKMVE VNACLK GLDNKD
Cluster 5 TW3366, STY4296, plud100 IADYE
Cluster TW1475, 8T Y1494, plul546 2 NPEPHILPPLAKEVRP
Cluster 7 TH2198, BCA3082 3 BQSLITVEGDKASME
4 LNGEGLQHEDGHSHIQSLTIPNCISYDPAYA
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FCCGTGTGATCGATGG TG TGATGLG TGECGEGTTTCAT TACCAT sk Ak dcaok Ak ack kk [ T TGACAT TCGCCGTCTGGTGRATGTARA
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I low level Y12 Z2 2708 Frigd O] F2 s B
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=p | P451153100P2_HAEIN Dihgydrolipoyl lysine—residuse
=p |FOGAS3I10DFPZ_ECOLI Dihydrolipoyllu=sine—residue
BUCAF Dihydrolipoyllysine—residue
=p |PE7IZ0210DP2_BUCAI Dihgdrolipoyllysine—residus
=p | (53622 1 00FZ_PSEAE Dihgydrolipoyllysine—residus

170,940 sequencesr 2,898,738 total letters

1 = T T R = =] 01

Seore E
(bit=) Walue

acetyltransfera, . . 32 0,36
acetyltransfera, ., . =2 0,36
acetyltransFera, . ., 29 2.3
acetyltransfera, .. 29 .1
acetyltransfera, . . 27 2.9

=plP45113100PZ_HAEINM Dibhydrolipoyllysine—residue acetyltranstferasze component of puruvate
dehydrogenasse complex (E2) {(Jihydrolipoamide
acetyl transferase component of pyruvate dehudrogenase

Identities = 15715 (100E), Positiwves = 15¢/15 (100E)
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