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1. Suffix Tree Construction

A= X}L—?ZO]D} Suffix TreeE A8 A|7ro 2 FHFo= dg]FS Weinerol 2JsiA A3 A
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» Nodes®] Labels Sequence®] Suffixs©]t}.

2. Common Subsequence Search

Fig.1 Suffix Tree for Sequences(1.ATGCA, 2.ACGCA, 3. TAATC, 4.TACTC)

Fig.12 4709 Sequences 1. ATGCA, 2. ACGCA, 3.TAATC, 4. TACTCE Suffix Tree® J=
3k oot} Suffix Treeoll A €2 Suffix Tree2] Nodeol™, W & =T Zhzho] AlZtE HAE
7FA1 L Qi) o] ARZEE BEe) o]@jA] Subsequences”’t Sequences®] oH X[ A Al ZHE =X
o g AT S AMEE <Fe] A WAl el oA ZH2te] Sequences AEE AL, F
A 2zt o]af| A Subsequence®] A2t YAE S 7 AAEG. 279 Nodes®t 714 (Node
¢} Node Ate]) €9 Label2 Sequences®t I Sequenceso] X3%3t31 <d+= Common
Subsequences(FE97]1)E YeRa v}t A=, Suffix Tree?] NodesE AT 24, Common
Subsequences®} Sequence GroupE T8 4 o, A= o] Nodes’} Basic Clusters?} ®t}.
Fig.19] Suffix TreeZ%E Node, Common—Subsequences, Index of Subsequences, Sequences
T-3te] Table3}stth. Index of Subsequences: Subsequence’} <3 Sequence$t 1 Sequence
o o] A& QXE e
F7IMDAGEol = 5 A7 AL wEEE 7 AAAAAAAAAAAA-)T 574 A7
(~ATCATCATCATC—)7} WHE Y= B8 T35 Xgsta Aok ojgs Fig 32 53J% A
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S 2etsl7] 9184 Basic Clusterol] A4-E gdsla, ddd d4o 234 Bad Basic Cluster
S AAT F Jry e HIE F7F AL Basic ClusterEX% o] st Wo] ofsiA AbA| st}
Basic Cluster= A 7 F#02 o]Fojx it}
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Node | Subsequence Index of Subsequence Number of Sequence
1={(1,D),(2,1)}, 2={(3,2),(4,2)}
A 1.2 3 4
a 3=((33)), 4=((15),(255)) S
b AT 1=((1,1)}, 2={(3.3)} 1,3
1=(3.1D),4,1)}, 2=((1.2)}
T 1,3 4
¢ 3={(3.4),(4.4)} T
d TA 1=((3.1),(4.1)} 3 4
e TC 1=((3,4),(4,4)} 3, 4
£ GCA 1={(1,3),(2.3)} 1,2
1=((22)}, 2={(4.3)}
1,23 4
£ ¢ 3={(1,4),2.4)}, 4=((35),(45)} It
h CA 1={(1,4),(2.4)} 1,2

Table 1. Basic Clusters(Nodes) for Suffix Tree in Figure 1
3. the method of filtering cross—match subsequence

Longest
B e
, Y
S R ——
_> /

search

Ad Ao 71 71 Common subsequenceE 7|0 ® U$For ZHMITE cross—match® &=
subsequence % 3tYHE A A3 A inexact match7} AR FE= 3o},
4. Combining Basic Clusters
Sequences: 3ty olAte] EAH(A7])E FAE SubsequenceE ETF T S glow, I AyEHN
Basic Clusters7t #H*[+=(0verlap) F&°] AdEt. =, A9 H]gk Subsequenced 7HA L 9l
+ Basic Clusters7F o8 7] AAEC o 9 0}7] H 34 Basic ClustersE& A= ZAg3shc}
Basic ClustersE 2337 9984, Basic ClusterAlelo] 5 7FA] AF=(Similarity Measure)S
A o] g},
(1) 971<=A A= (Subsequence Order and Similarity Measure)
2}z | CSml| ¢} |CSnl & 71E 7FA Subsequence — CSm, CSn — ©] o] %<& wi,
|CSmNCSn| <2 % Subsequenceo] %" FAH(I7)FE el

[CSm N CSnl / |CSm| = 0.5 and

|CSm N CSnl / ICSnl = 0.5
el 21Es WSk A AR 1,9 R 22 A9 0o] "ok fFAM=7F 191 7dF Basic
Cluster7} AgtstA €t ojw] A7|eA % A e o xlt).
(2) EA95-A=(Sequence Similarity Measure)
Z+7} |SBm| ¢} |SBnl 3715 714 Basic Clusterd] 13 Sequence — SBm, SBn — ©] Fo] A
S v, |SBmNSBnle % Basic Clustere] A+ Y3 Sequenced] & vebdit)

|SBm N SBnl / [SBm| > 0.5 and

|SBm N SBnl / |SBnl = 0.5
2o ZHo] Wl 4SS AN 17 29X 22 A5 00] "nh fFARE7E 191 4 -$- Basic
Cluster7} A&3s}A =t} Fig.29] Basic Cluster Overlappmge et WA A7)sASA S
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Oﬂ Q]*E,‘H}\ﬂ ?_:,T_%E =] Subsequencefﬂ —?4 ]9/]— 3_7] QXJ fi,;} ‘/-F )‘Ofﬂ 117H,/] Basic Clustersﬂ
471¢] BC(Basic Cluster) — BC1 = {(1, 2, 1, 1)}, BC2 = {(1, 2, 3, 3)}, BC3 = {(3, 4, 1,
2)}, BC4 = {(3, 4, 4, 2)} — 2 HAZL 47H4 BCx= A Aol oA 27H9] Cluster
—Cl={(1, 2 1, 1), (1, 2, 3, 3)}, C2={(3, 4, 1, 2), (3, 4, 4, 2 )} — = A} 2259 3
HA =29} F WA =x}E= Sequence Number, Al WA <=2}= Subsequence? AlZ %], U
HA S22+ Subsequenced] = 7|0t} Fig.2olA & 4= d%=o] Z+7t9] Clusters Basic Clusters
o] AdAddS & 5 Stk

g-4(C)
{(3,5),(4,5)})——a (e—1(TC)
3.,4),

{
c-3(T)
(s a) (e oy —

a-2(A) d-1(TA)
{(3.2).(4.2)F ™{(3.1).(4.1)}
c-1(T)
{(3,1).(4,1)1}

Fig.2 Combining Basic Clusters

aE

STC(Suffix Tree Clustering)2 Suffix TreeZ 7|9t 2 3 O(n) Time FHAHEH LugEo
B2H, %7]*1%%% agdola A& 2el2HYEE ¢ Ak (1) G7IMEES Suffix TreeZ
TE3taL, (2) *+&F%E Suffix TreeE E39] Common SubsequenceE A3 & Bad Basic
ClustersE A A3t (3) HZE2Z 0 2, Basic ClustersE 2o 2Zx A7AdES Eﬁ"Eﬂaﬂ
T Aok olggk Hxapedl oA, 4719 dA7IALde] 272 S AHE HARNS & 5 Ak
Cl=((1, 2, 1, D, (1, 2, 3, 3)), C2=((3, 4, 1, 2), (3, 4, 4 2 ))

Fig.3 Cluster for Four Sequences
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