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In order to extract frequent patterns with a “variable
wildcard region” from a sequence database, we propose
the new Modified PrefixSpan method. The new method
is enabled to develop by adding a new input parameter,
called a maximum error count, to the former Modified
PrefixSpan method. We verify this new method with a
Zinc Finger dataset that is included in PROSITE. The
results show that this new method has 9 times superior
capacity for extraction of frequent patterns.
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/R
90% 80% 70% 60% 50%
LEiE A
IEfEOE (1) 0 1 1 1 1
(S FHARIEH] (sec) 2.23 3. 46 6.7 15. 25 49. 89
B S 2 — 8 () 81 277 1,108 3,998 | 19,104
AEfROE () 9 9 - - _
e FHELIER (sec) 22. 9625 | 128.616 - - -
B 2 — B () 1,042 9, 669 -

— VORI Y — VERRR AR AR LTV AL F
7=, BRI TIT min_sup % 90% & 80%Z L THEHNIZHA
B — v OFIEECCH I N2 — ORI A& LT
5.

PEFRFTRTI, B/ ERERN 80%D & =, Zinc Finger &
F—TD—EhE LT, 82%DHERE O 7 —
<C-x(2)—C-x(3) F-x(8) -H-x(3) - I> N #HH /R ¥ — L DEEIT
GENTWE. ZF0UT, 1 FOEMICHYE TS, RhR
% B50%E T NI 7228, Mo EMITHhH Shieho7z. —i%ic
B/NKFFRE T L, FHRICHER AT —EENE X 5.
Fex OFFEMERBETIE, B/ FREE S0RTICT 5 &, B
BOBPTAEY —HENARE L2720, &P CHEZITD
Ylolz., ZHIZH LT, BEFRTIE, H/KERERN 90%0
L X, <C-x(2,4)-C-x(3, 5)-F-x(8, 10) -H-x(3, 5) —H> : 93%|F H>
17T DRI R Z — ISR Z B A TNz, 6 & FAR /K
— L LTS5 L, 9 D IEMR (IEMEAE D 26%) [ZH Y
T5H I ENbo ol R/NFRERE 80K ET D &,
BEHFNCEHHEORP TAT Y AR RS 5. LS
K CIER/ IR D 90%D & & OFHEIF T 23.0 B THo
723, BERFHT 2 & [F UREE OFH R BRIk TS 2 feh
TEFERIT 60%~50THDH. ZDE X, fHEkFRTIE, EMN
LT L SN TOWARWZ ERbnd. Ubrs, ##
ZHANINERD FHRUTLERT, EOBN IEL o7
5.

7. &

PESRD Modified PrefixSpaniklx, /NI FLHRIA
NRA—FED 2 DORENT A—ZIZXH LT, BMEETVA
v KRB — R & ST Y — P2 L Tnizo
T, WERTA N RH— REEE G OEB Y — 2 O—#45y
Wi TWAHEARNRY - ERELLTLES LWV E
BdHDH. KamX T, ZOMEEZMRT H7-DIT, MNodified
PrefixSpan EI\ZAIER T A )V R — Rialk % & te Mt X~
— U EHH T AR A R S A RE L. BRRICE,
PERFIHEITHRR Y A IV R — REITHT B i Kid 25 o <
FA—=ZEFTEAN LT, MBEHIEORIMEEZ N D DT
®IZ, PROSITE 75 Zinc Finger & —# & v N &%, &
R AR LR Li-. £ 2T, BEFIE LRI
OFEK TR BAEWIZIZIER CIlZ 72 5 X 5 i/ N F
RrEELBIRL, K2 OFETHH SN EE Y —VEE
BT Kx OB —VESOFEPFARIER, BE
FFEPPERTFIEITIEANT, EffE L TORA N NHZ — 28 9 1%
ZHIHENTWD Z LR bho 7o, BREFIEICE S FHEK
FETHE, — IS, B SCREECE TS, BHERFRISOHE
WCKBER AR —RENMZ 5. 40, BEHFETHHSh
o AN — O, BE SR/ L Y B/ S
RXFFENE TN TV D, BiERFIZ/e 50, Zine Finger
T2y FOBE, B ENEAEE Y AV K — RiEk
BETI A — oIz, XD 1 OERE—

(KC-x(3)~C-x(3)-F-x(8) -H-x(5) -I>) BEENTW=. ZH
EUERFIE TR/ A 1 ERELCHEEZT I L, iR
DB THEDEBENAEL S, Bb, n ROENOEHE
FIREmE 35 &, FHFHREIZTONZ) L/>TLEIDOT
R FEEHNTZOREARNRNY =2 % RO 5 OBEDYN
TiE7eu,

AShOMEE LT, SETHIF L IBIREE] 258
& — 2 2T 2 FIEOER ST 6N 5.

(B ]
ARFFED—EBIL, J& TSR E 2 (—irses (=
— REH : 3106) ODIHABIZ L W 1T,

[3CAR]

[1] Jian Pei, Jiawei Han, Behzad Mortazavi-Asl, and
Helen Pinto: PrefixSpan: Mining Sequential Patterns
Efficiently by Prefix-Projected Pattern Growth, Proc. of
International Conference on Data Engineering ICDE
2001), pp.215-224, IEEE Computer Society Press, 2001.

[2] PROSITE: http://kr.expasy.org/prosite

[3] Hajime Kitakami, Tomoki Kanbara, Yasuma Mori,
Susumu Kuroki, and Yukiko Yamazaki: Modified
PrefixSpan Method for Motif Discovery in Sequence
Databases, Proc. of the 7th Pacific Rim International
Conference on Artificial Intelligence (PRICAI2002),
pp.482-491, Springer-Verlag, August 2002.

[4] Inge Jonassen, John F. Collins, and Desmond G.
Higgins: Finding Flexible Patterns in Unaligned
Protein Sequences, Protein Science, pp.1587-1595,
Cambridge University Press, 1995.

[5] D. Gusfield: Algorithms on Strings, Trees, and
Sequences, Cambridge University Press, 1997.

2% EME Shigetaka TONO

S I T SER P R PBe G R e R R gE4E. 2003 A Y BT
- Yy KRFEF L ZITVRES AT A LFHMAEYE. A
KT —H R AR B

dtE 35 Hajime KITAKAMI

JR B TSRS RAL R 2. 1976 AL KRS R L2EHT
ZERHEERIRRRE T, M (1), T—F =R 2T 4
DORFZE « BRICHEE. HFHROHEES —RE LS EEE S
ZABIOCEMAEREEERE, HAT —F N—RFE2BLAF
RITN—THETER L.

H# B— Keiichi TAMURA

JE BTN RZAE WAL ER BT, 2000 LM K REBEY AT
DERBFHELRE T, 5 — & N— W HRFE OS2I
HEE. BART —F_X—28, [HFHRAEES SR8,

# FEE Yasuma MORI

TR TS RSB BT, 1994 JbResEuRl SRl o
Be R RHE LRI RRE T, T — 4 =R R
T LOWTE - HRICERE. AART —FX—RFPaRE.
EK # Susumu KUROKI

JER R T SLIR G B AR B Bz, 1990 MR R2ERE T2
RIFERHMEHRRRE T, M+ (15, ElF—2 =20
FEHEE. AT —Z R—22e, HFRAHSS, B
{5 %%, ACM, TEEE #2=A.

BAT—4 R—X %4 Letters Vol. 3, No.1



