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STC(Suffix Tree Clustering)v= STE ©]-&3}c] 3 A7t (Linear Time)S.2 F#2~HY 3= ¢al
gEoltt. 971 E HolHA FFE 4 7I(Subsequence)E EUZ A FH2HY sHA €
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1. Suffix Tree Construction
Suffix TreeE ©]83}o] Sequences®] &Y FiES F&3ta, A&sHA ol 4= It} Suffix
TreeE A8 A7to 2 F =3 418 ZE Weinero] 934 A< A ¢t oi_ﬂ, McCreight,
Ukkonen 22 F3A|Z o] 33+ © AA st= WS AASA . 53] Ukkonen®] &
1EFS TR olairt i, 2pelA ARE Thed AE guYgFoEA iR Suffix
Tree T AH&ETH[1]

Sufflx Tree= U3 & 5AS 712

. E(Root)9} WaFdo] 1= Treeolth.
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2. Common Subsequence Search
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Fig.1 Suffix Tree for Sequences(1.ATGCA 2.ACGCA 3.TAATC 4.TACTC)

Fig.1= 4709 Sequences 1. ATGCA, 2. ACGCA, 3. TAATC, 4. TACTCS Suffix TreeZ T3+
o o]t}. Suffix Treed] Al Y& Suffix Tree®] Nodeo|H, Wl £ &= zZ}7to] A4 vtAE 7}
itk o] ARZHE B}Z~o O3] A] Subsequences’t Sequecnes®] W | X|oA AZEEA G F
UAET. S AP <k A WA Aol B A ZHZEe] SequenceE AWHT 4 Qla, T W
A 27tell €84 Subsequence®] AlZF 91XE S F UADT 479 Nodes®t 7HA](Node 2t
NodeAFo]) 9] 9] Label Sequences®} 1 Sequences®l *Z%3}3l )+ Common Subsequences(& &
A7NE Ue ok whEbA], Suffix Tree® NodesE 7435l A] Common Subsequences<}
Sequence Groups T& 4 2121, o] Nodes’} Basic Clusters”’} €Tt} Fig.19] Suffix TreeZ -
E] Node, Common-Subsequences, Index of Subsequences, SequencesE T-5}¢] TableZ TH= it}
Index of Subsequencesi= Subsequence’} <3+ Sequence?} 1 Sequenceol A1e] AlZ}F 91A]E  UE}
Lul=
A7IEHHol= 5 A7I7F AEA dHEEHE FE(-AAAAAAAAAAAA-)Y 573 A7
?1(-ATCATCATCATC-)7} HtE == &S TF X A olHst FES Fe EFE
A 9 (Low-Complexity Region)o]2} gt} vr2 EX T ] 43t A7) 71Basic Cluster”} &
= AL 2est7] YA Basic Clusterd] A4S @9%sta, ddE A4o] &4 Bad Basic
ClusterE A AT = ot T3 HI=47F H-L Basic Clusters X o] 83 WHio] olaiA AHA1H
T}, Basic Cluster= A 5 HFEOZ o]Fofx it} (1) Subsequence (2) a set of
Sequence
o] & FAQ Ao 93]A Basic Clustero] A7} &E T}

S(B) = [SB| - PCS|
o] 7] A S(B)= Basic Cluster®] d4°]3l, |SB|+ Basic Clusterd] S+ Sequence® <, |CS|<
SubsequenceS T3t Jv wAG(F7)olth P= 0014 19 3= 7FXt) Subequences 3E
St35l+= Sequence®] =7} Z}AHu}, Subsequence’} WHE-E = F7]E9IQd Aol “ 0 79 = 7
A "ok 7 7FA AS olYde Y1 79 #Ee Y 7)ol A AT repeats=
Low-complexity region®] =2 P= 09 kS 7IA =22 F 79| Basic Cluster’} 214 E T},
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Node | Subsequence Index of Subequence Number of Sequence

1={(1,1,(2,D}, 2={(3,2),(4,2)}
3={(3,3)}, 4={(1,5),(2,5)}

A
b 1=((1.1)}, 2=((3.3)) L3
T

1,2 3,4

1={(3,1),(4,D}, 2={(1,2)}

1,3, 4
3={(3,4),(4,4)} T

d 1={(3,1),(4,1)} 3, 4
e TC 1={(3,4),(4,4)} 3, 4
f GCA 1={(1,3),(2,3)} 1, 2

1={(2,2)}, 2={(4,3)}
1223 4
g ¢ 3-{(14).(2.4)}, 4={(35).(45)} S

h CA 1={(1,4),(2,4)} 1, 2

Table 1. Basic Clusters(Nodes) for Suffix Tree in Figure 1

3. Basic Cluster Overlapping
Sequences 3ttt o] EAHE7N)E T E SubsequenceE EF T - 9low, 1 AIEA
Basic Clusters”} 7 *]=(Overlap) F-°] AAdETh ©o]& F3}7] 984 Basic ClustersE A2
ZA%stty. Basic Clusterss Z2%3t7] 93l4, Basic ClusterAlolo]l F 7}A] f-AF=(Similarity
Measure)E 4 ] 3o},
(1) 47154+ AF= (Subsequence Order and Similarity Measure)
Z}Z}y |CSm|¢} |CSn|=7]E 7}Z Subsequence - CSm, CSn - ©] Fo] HE uw, |CSmNCSn|
“ Subsequence®] FFE FAH(AV)FE UHEHAT

ICSm N CSn| / |CSm| = 0.5 and [CSm N CSn| / [CSn| = 0.5
Y =21& WSS A4S AR 117, 2¥RA e Afe Y070 "o FARETE 11791 A
% Basic Cluster”} 2%3stA "ot oldf A7IeAE A 8= ojxioh
(2) A4 AAL= (Sequence Similarity Measure)
Z¥7} |SBm |9} |SBn|Z7]E 7}Xl Basic Cluster®] S+ Sequence - SBm, SBn - ©] o] H
o, |SBmNSBn|2 % Basic Clusterd] = &Y% Sequence®] -5 YERHTEH

[SBm M SBn| / |[SBm| > 0.5 and |[SBm (1 SBn| / |SBn] > 0.5
9] o] ¥t A AR “17, 18R @S A5 “07°] "tk A= “1790 A
- Basic Cluster’} Z2%3}A] ®t}. Fig.29] Basic Cluster Overlapping= YWEM T WA A7
AR ol dE=Z ¥ Subsequenced X9} AVIE A T 4 Jow, 11709 Basic
Clusters”} 47 €] BC(Basic Cluster) - BC1 = {(1, 2, 1, 1)}, BC2 = {(1, 2, 3, 3)}, BC3 = {(3, 4,
1, 2)}, BC4 = {(3, 4, 4, 2)} - & AAX. 9 BCe EALGFAIE= 9314 2789 Cluster
SCl={1, 2,1, 1), (1, 2,3, 3)}, C2={(3, 4,1, 2), 3,4, 4, 2)) - & Bk 2259 A WA &
Zob 5 WA A= Sequence Number, M| WA A= Subsequence] A2} $1%], Ul WA =
A= Subsequence®] = 7)ot} Fig2olAd & 4 dxo] Z+2+e] Cluster= Basic Clusters®] 172
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Fig.2 Basic Clusters Overlapping
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Fig.3 Cluster for Four Sequences

STC(Suffix Tree Clustering)> Suffix TreeE 7|¥rC.Z2 3t O(n) Time FT2HY LagFo=
A, A71MEES BEF0lal A& SHEEPE ok (1) 71 EES Suffix TreeZ
T35k, (2) F5E Suffix TreeE 53] Common SubsequenceE 73S $, Bad Basic
ClustersE A At} (3) HFZH OS2, Basic ClustersE ZHTOZH H7INEES F82HEY
& Stk oy g Ao oefA, 7R FUIMEo] 2HE FHZHPHAYN S & F UTh
Cl={(1, 2,1, 1), (1,2 3, 3)}, C2=((3, 4, 1,2, 3 4 4, 2))

T18]3l Low-complexity regions X33t S8 2HE AASH S82H C1={1, 2, 1, 1), (1,
2, 3, 3)}5k FAIE ] Fig3 7 Zo] Hrh
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