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Discovering Sequence Association Rules for Protein Structure Prediction
Jungja Kim'- Doheon Lee' - Yunju Baek'!

ABSTRACT

Bicinfermatics is a discipline to support biological experiment projects by storing, managing and analyzing data arising from genome research.
It can also lead the experimental design for genomic function prediction and regulation, Among various approaches of the genome research, the
proteomics have been drawing increasing attention since it deals with the final product of genomes, i.e., proteins, directly. This paper proposes
a data mining technique to predict the structural characteristic of a given pretein group, one of dominant factors of the functions of them. After
explains associations amoeng amine acid subsequences in the primary structures of proteins, which can provide impertant clues for determining
secondary or tertiary structures of them, it defines a sequence association rule to represent the inter-subsequence associations. It also provides
support and confidence measures, newly designed to evaluate the usefulness of sequence association rules. After it proposes a methed to discover
useful sequence association rules from a given protcin group, it evaliates the performance of the propoesed method with protein sequence data
from the SWISS-PROT protein database.
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Ao 1, M9 9% 13 (sequence association rule)
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Pl : MMMD ILNTQQQKAAEGGRVLAPHT ISSKLVKRLSS
HSSHKLSRSDLKALG

P2 : QLTFKDRYVFNESLYLKKLKKTALDDYYTRG IKLT
NRYEEDDGD

P3 : HSGVKFFSTTPYCRKMRSDSDELAWNE AT
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Pooen = A CDEFGHLEKLMNPQRSTV,
W, Y} Input : P = {P, | BT Zowen 94ES] 2§, 0 <i £ nf,
support /* AAZ #/
FrequencySet MakeCandidateSequence( FrequentSeguence FS,
FrequencySet cFS_Setd
NewF5 = @ ;
Each fs € cFS_set
/% FSi= FSellA i 9w «f
if{ FS;=fs; AFS:=fs; A AFS;=f,; } 1
NewFS = { FS\F5,;FS,f,} U NewFS ;)
end Each
retum NewFS ; )

FrequencySequenceExtraction{} {

FS_Set1 = Zoicia
/*  FrequencyCount(fs)e ©d MASA (59 H4F 85 #/
(1} Each fs € FS_Sefy
if( FrequencyCount{fs} < suppart )
F5_Setr = F5_Set1 - fs )
end Each
if { FS_Set; = @ ) return ;
m=12;
while (1) {

F5_Setm = ©; /* o7t m3l N MAS] H¥ +/
Each fs € FS_Setm 1
{2) /+  MakeCandidateSequence(fs, FS_Sety1) : 7Hs-3h
F2 NG 49 +
new_fs = MakeCandidateSequence(fs, FS_Setm 1)
FS Setm = FS_Setm U new_fs

end Each
if ( F5_Setn == @ ) break ;
3 Each fs € F5_Setnm
if( FrequencyCount(fs) < S5 )
) FS_Setm = FS_Setm - fs;
end Each
if ( FS_Sety, == @ ) break ;
m=mtl;

FS_Set = FS_Set U FS_Sety ;
}
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[[[ 1 ’s Frequence Set]]]

A( $.CL 3),D0 9.EC 9)F( 8),GL 6L H( 8L 10LK( 9),
{ 100ML TINC 9P 95,90 6),R( 9),5( 10),TC 9),V( 9),

W( 6),Y( 8),

[[ 2 's Frequence Set]]]
AE{ 3),AL( 3)AP( 6).DI( 5),EL( 3).FK( 3)FS( HS( 3),
HTY{ 5),IL( 5),KA( 4) KL{ 4)KY{ 3),LA{ 5),LK( 73LN{ 4),
LS( H.LT¢ 33MD( 5),MM( 5LNRC 4),NT{ 3LPH( 5),QL( 3),
RL( 3)RS( 5,,SIX 4),SL{ 3),SR( 3),55( 3),TN( 3},

[l 3 's Frequence Setll]
APH( 5),DIL( 5),LKA( 3)L.SR({ 3)MDI( 5),MMIX 5),
MMM( 5),PHT( 5),5RS( 3),

[[[ 4 s Freguence Setll]
APHTY( 9),LSRS{ 3),MDIL( 5)MMDI 5)MMMD( 5),

[l 5's Frequence Setll]
MMDIL{ 5)MMMDI( 5},

[l 6 's Frequence Setll]
MMMDIL( 5),
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AAE FAETe T4 BAE zder wot (29 g2
28] daEFoivt M ZF WA 3R 73 g5
AR Ad 3 #AE A $EES Aot Ad=
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Input : Database = {Pid, Pidrs_se = {Pidrs_sem | Pidrs sen™ 992 Pid
@hd el 245 L8 U M8 35 =
1
/% Geitemset tk BEF AT FEIAY v
M G FE k35S 3 ¢

SubsetAndCverlapFiltering() {
L1 = {Large 1-itemsets} ;

M DI OIS U3 MY o1 a3 BAL 857

o

1) For (k=2 ; Ly =@ ; k++) {
/¢ Gen(Ly ) M2E T2 A «/
Ck = GenlLk-1)
Each FID_Set = G

(2) Forall pairs fID;, fID;, EFID_Set, i=j {

/* IsOverlapl{IDy, fID;)= 5 357t overlap 7 A}
1sSubset(fID;, {ID)= T SJ 7} subset AL #f
if(IsOverlap(fID;, fID;) | IsSubset(fTD;, fID;)) {

Ck = C—FID_Set ;
break ; }
end Forall
end Each
(3) Forall protems PeDatabase
/% subset(Cy, P): Poll X ojlE FH 73 FEZFE «/
Cp= s;u‘t:\s,et((J.c P,
Forail candidates c £ C,
coount++ ;
end Forall
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Input : # of read records /* HWHA F «/
ceount /+ T ¥R FF 2FT +/
SEQsupp /+ AE Aot AAR
SEQeonf /+ AME @ 73 AHE ¥
/& Cet ¥8 18 35 =F ¢
For each c=Cx do
if{c = SEQsupp and ¢ = SEQcenf) then
/% Gen_Rules(c) : FX2 28E ol 4% 93 w3 A
A ow
Ass Rules = Gen_Rules(c)

end

(33 9) o 3 da2|E

G <- LA SD (30.0%, 100.0%)
APHT <- W MMMDIL (30.0%, 100.0%)
MMMDIE <- LA APHT (30.0%, 100.0%)
MMMDIL <- APHT LSRS {30.0%, 100.0%)
MMMDIL <- APHT LKA (30.0%, 100.0%)
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o o= B2 9 e BF EAHT. BE 9 73
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H AHoz #HY ¢ AN, wEEHa L
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4 qof whae] ZASY T2 AL Tk FHd #E
Ao HEE e 73 dExFer gt 48 &
of, (29 10y A HA A AL 2 olHe MMM <-
LA, APHT$} MMMDIL <-LA =¥ MMMD <-I, PHT
59 AL BF A givh ol MMMDIL <- LA,
APHT Tale] A#Yel 248 2571 28R = 24
ol2® MMMDIL <- LA, APHT®R dAF1 vjv]#] 43
& AAFY IFHE ¥ A5 /HHLR HolA] &
Htx ojujdon dEFHeRPE F3% 5 Arh o
9] gL (Z¥ 13 2

Inputt : SAR = {SARi| SARi: (s, sz, -~ ) Surl) = Sm Vi, 5E8)
/e THE AR/

RedundencyRutesFiltering() {
FileteredSAR = @
while( SAR = @) {
/* tRule_Set : (A%, Z8%)7F A4 o], A
Ers
sRule_Set : tRule_Set®] & LH o] SAR U4 «/
tSAR = SAR - tRule_Set ;
Each sRule_Set € 1SAR
/* Antecedent(Rule_Set) : 73| e R 5E AR 35,
Consequence{Rule_Set) : 773 e 2RE ARY & «/
ifl Antecedent(tRule_Set}C Antecedent(sRule_Set) A
Consequence(tRule_Set}CConsequence(sRule_Set) } {
SAR = SAR-tRule Set ;
break ; }
if(Antecedent{tRule_Set) D Antecedent(sRule_Set) A
Consequence{tRule_Set) DConsequence{sRule_Set)} {
SAR = S5AR - sRule_Set ;
continue ; }

1

g 722 SAR

end Fach
FilteredSAR = FilteredSAR U tRule_Set ; }
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servers| A A&y delee 71E %S MY HRE
B&atn e SWISS-PROT dlolH HlolAz Ry FE3
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