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 配列データベースに対する曖昧検索では，非常に多くの類

似した部分文字列の集合が検索結果として得られる．我々は，

この集合をミスマッチクラスタと呼ぶ．ミスマッチクラスタ

の全体像の把握を容易にするためには，ミスマッチクラスタ

から最小汎化された曖昧配列パターン集合を抽出しなけれ

ばならない．著者らは，曖昧パターン集合を抽出するために，

反復精密化法を提案し，その効率的抽出のためにドメイン分

割法を提案する．我々が提案する方法の有効性を評価するた

めに，提案方法を実装し，アミノ酸配列からモチーフを抽出

する問題に適用した．実験の結果，我々の予測する結果が効

率的に得られた． 

 
An ambiguous query in sequence database retu rns a set 

of similar subsequences, called a mismatch cluster, to the 

user. In order to support user comprehension of 

mismatch clusters, it is important  to extract a set of 

ambiguous sequence patterns with the least minimum 

generalization in the mismatch  cluster. The present 

paper proposes an iterative refinement to extract 

ambiguous sequence patterns from mismatch  clusters  

and domain segmentation methods to achieve an 

effective pattern extraction . Moreover, a prototype 

implementing the two proposed methods has been 

applied to three datasets included in PROSITE in order 

to evaluate their usefulness. The proposed method s 

resulted in a high capability . 
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╩Ⱶ☻ⱴ♇♅◒ꜝ☻♃≤ ┬ ≢│ ─↓⅜◙כꜚ

Ⱶ☻ⱴ♇♅◒ꜝ☻♃╩ ⇔ ∕─ ╩ ∆╢↓≤│

╘≡ ≢№╢≤™℮ ⌐ ∆╢  

≢│ ↓─ ╩ ∆╢√╘⌐ Ⱶ☻ⱴ♇♅◒ꜝ

☻♃⅛╠ ↕╣√ Ɽ♃כfi╩ ∆╢

⌐≈™≡ ∆╢ Ɽ♃כfi ╩ ∆╢⌐│

O(2lk)─ Ɽ♃כfi ⅛╠Ⱶ☻ⱴ♇♅◒ꜝ☻♃╩

∆╢ Ɽ♃כfi╩ ≈↑ ↕⌂↑╣┌⌂╠⌂™√╘

⌂ ╩ ∆╢ √∞⇔ k│ Ɽ♃כfi ─

─ l│ ─ ≤⌂╡ ╢ ≤

∆╢ ╠│ Ɽ♃כfi ╩ ⌐ ∆╢

√╘⌐ ─2 ╩ ∆╢  

(1) ⌐╟╡ ─ Ɽ♃כfi ─ ╩

≡ ↕╣√ ─ Ɽ♃כfi ╩ ∆╢  

(2) ─(1)⌐ ─♪ⱷ▬fi ╩ ∆╢ ♪ⱷ▬

fi ⌐╟╡ ─ ─◙כꜚ⅜

⌐ ≠™≡ Ɽ♃כfi─ ╩◒ꜝ☻♃

⇔ ─ ≢ ⌂ Ɽ♃כfi ╩ ∆╢  

  

2. 用語と記号の定義 
 ӆi╩▪ꜟⱨ□ⱬ♇♩ӆ─ ≤∆╢≤ k- Ɽ♃כ

fi(k ─ӆi╩ ═√Ɽ♃כfi)│ ─ ≢ ∆╢  

<pat k>=<ӆ1-x(i1,j1)-ӆ2-x(i2,j2)-é-ӆk-1-x(ik-1,jk-1)-ӆk>  (1) 

(1) ─ ӆiִӆ│ |ӆi|֕2─≤⅝ ≤ ┌╣

ӆi ⌐ ∆╢ ─1 ─ ⅜ ↕╣╢↓≤╩ ⇔≡

™╢ ╕√ ×i╩ ♪ⱷ▬fi≤╙ ┬

♪ⱷ▬fi⅜1 ∆╢≤⅝ (1)╩k- Ɽ♃כ

fi≤ ┬ Ɫ▬ⱨfiò-ó│ ─ ─ ╩ ∆╢⅜

√┘√┘ ↕╣╢↓≤⅜№╢ x(i,j)│ ꞉▬ꜟ♪◌כ♪

≤ ┌╣ ꞉▬ꜟ♪◌כ♪ ⅜i ⅛╠j ╕≢─

≢№╢↓≤╩ ⇔≡™╢ i<j─≤⅝ x(i,j)╩ ꞉▬ꜟ♪

♪כ◌ ≤ ┘ i=j─≤⅝ x(i,j)│x(i)≤ ⅝ x(i)│

꞉▬ꜟ♪◌כ♪ ≤ ┬ x(0)│ ╩ ∆╢  

≢│ ⌐ ∆╢ ╩ ⅝ ╡⌐∆╢√╘⌐

꞉▬ꜟ♪◌כ♪ ─ ─ ╩ ⇔ k- Ɽ♃

╩fiכ ─╟℮⌐ ∆╢  

     <patk>=<ӆ1-ӆ2-é-ӆk-1-ӆk>               (2) 

⌐ ӆi={Ŭi}─≤⅝ (2)╩ ─╟℮⌐ ∆╢  

<patk>=<Ŭ1- Ŭ2 - é - Ŭk-1 - Ŭk> 

2.1 曖昧配列パターンとインスタンスの関係 
k- Ɽ♃כfi<ӆ1ӆ2éӆk-1ӆk>⅛╠▬fi☻♃fi☻─

∆═≡( ─ )╩ ∆╢ ╩ EVAL(<ӆ1ӆ2 é

ӆk-1ӆk>)≤ ↄ↓≤⌐∆╢≤ ─ ⅜ ∆╢  

EVAL(<ӆ1ӆ2 éӆi 1(ӆi {Ŭi})  éӆk>) = 

       EVAL(<ӆ1ӆ2 éӆi 1ӆi éӆk>)  

EVAL(<ӆ1ӆ2 éӆi 1{Ŭi}éӆk>) 

EVAL⌐╟∫≡ ─ k-▬fi☻♃fi☻⅛╠ ╢

╩ ∆╢↓≤⅜≢⅝╢ k- Ɽ♃כfi╩k- Ɽ

│™╢№)fiכ♃ ⌐ Ɽ♃כfi)≤╟┬  

2.2 汎化パターン集合 
№╢ k-▬fi☻♃fi☻( ↕ k─ )─ ╩ Ik ≤⇔

╟℮ 1֔j֔k╩ √∆▪ꜟⱨ□ⱬ♇♩ӆj╩ 

{  inst[ j] | inst ҽ I k }  

≢ ∆╢≤⅝ <ӆ1ӆ2éӆi 1ӆiéӆk>╩ k-▬fi☻♃fi☻

Ik ⌐ ∆╢ Ɽ♃כfi<mgpatk>≤ ┬ ╕√ Ik╩

∆╢ Ɽ♃כfi ╩ Ɽ♃כfi ≤ ┬  

k-▬fi☻♃fi☻╩ ≤∆╢Ⱶ☻ⱴ♇♅◒ꜝ☻♃ MIS = 
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{<mis1
k>,<mis2

k>,é,<mism
k>}⅜№╢≤⇔ MIS⌐ ∆╢ Ɽ

⅜<fi<mgpatkכ♃ ↕╣√≤⇔╟℮ <mgpatk>⅛╠ MIS╩

╕⌂™ Ɽ♃כfi ⅜ ↕╣√≤⅝ ∕─

─ ⌐ ╕╣╢ ╩ ─ Ɽ♃כfi≤ ┬

⌐≈™≡│ 3 ≢ ═╢ ╕√ Ɽ♃כfi<mgpatk>⅛╠

─ Ɽ♃כfi ╩ ╕⌂™ Ɽ♃כfi ⅜

↕╣√≤⅝ ∕╣╩ ─ Ɽ♃כfi ≤ ┬ ─

Ɽ♃כfi │ MIS╩ ∆╢ Ɽ♃כfi

⌐⌂╢  

 

3. 最小汎化パターンの導出 
k- Ɽ♃כfi⌐⅔™≡ ♪ⱷ▬fiɆi⅜   

|ӆi|=l ╩ √∆≤⅝ ↕ k─ Ɽ♃כfi<mgpatk> = <ӆ1

ӆ2éӆi 1ӆiéӆk>⌐ ╕╣╢ Ɽ♃כfi╛▬fi☻♃fi☻

│ ≢(2k 1)lk ∆╢ ↓─℮∟ ▬fi☻♃fi☻│

lk ∆╢⅜ Ɽ♃כfi─ │ ≤⇔≡ 2lk─○

╘√╢№≢כ♄כ ↓─ ⅛╠ Ɽ♃כfi╩ ∆⌐│

⌂ ╩ ∆╢↓≤⅜╦⅛╢ ₁│ Ⱶ☻ⱴ♇♅

◒ꜝ☻♃╩ ∆╢ Ɽ♃כfi╩ ⌐ ∆╢

√╘⌐ ─ ╩ ∫≡™╢  

(1)  ≤⌂╢ k- ≤ ╩ √∆Ⱶ☻ⱴ♇

♅◒ꜝ☻♃╩ ╠⅛☻כⱬ♃כ♦ ≈↑ ∆  

(2) Ⱶ☻ⱴ♇♅◒ꜝ☻♃⅛╠ Ɽ♃כfi╩ ∆╢  

(3)  Ɽ♃כfi─ ─∕╣∙╣⌐ ⇔≡₈♪ⱷ▬

fi ₉╩ ⇔ √⌂╢ Ɽ♃כfi ╩

∆╢  

(4) ₈ ₉╩ ─╟℮⌐ ∆╢  

ה   (3)─ √⌂╢ Ɽ♃כfi ⌐ ⇔≡ ▬fi☻

♃fi☻ ╩ ╕⌂™ ─ Ɽ♃כfi ╩

∆╢  

ה   (3)─ √⌂╢ Ɽ♃כfi ⌐ ⇔≡ ≢

╖─ ─ Ɽ♃כfi ╩ ╕⌂™

─ Ɽ♃כfi╩ ∆╢ ↓╣⅜

Ɽ♃כfi ≢№╡ ≤⇔≡ ∆╢  

≢│ ╕∏⁸ ─ ─ ≤⌂╢

─ ╩ ═√ ⁸ ≤♪ⱷ▬fi ─ 2

≈─ ⌐≈™≡ ═╢  

3.1 最小被覆の計算 
k- Ɽ♃כfi<patk>≤ k-▬fi☻♃fi☻ Ik={< inst1

k>, 

<inst2
k>,é,<instn

k>}⅜№╢≤⇔╟℮ k- Ɽ♃כfi<patk> = 

<ӆ 1ӆ 2éӆ k>⅛╠ ↕╣╢▬fi☻♃fi☻ ╩

EVAL(<patk>)≤ ∆╢ ↓╣⅛╠ k-▬fi☻♃fi☻

<instk>=<Ŭ1-Ŭ2-é-Ŭk-1-Ŭk>ҽIk ╩ ⇔√▬fi☻♃fi☻ ╩

∆╢ k- Ɽ♃כfi─ ╩ COVS(<patk>,<instk>)

≢ ⇔ ↓╣╩<patk>⅛╠<instk>╩ ↕╣√ ⌐ ∆

╢ Ɽ♃כfi ≤ ┬ ↓─≤⅝ ⅜ ∆╢  

COVS(<patk>,<instk>) 

{  <ӆ1ӆ2éӆi 1(ӆi {Ŭi})éӆk> 1֔i֔k }     (3) 

Ŭi Í Ɇi≢№╣┌ COVS(<patk>, <instk>)│ k ─ Ɽ♃כ

fi╩ ≤⇔≡ ∟ Ŭi Ҿ Ɇi ≢№╣┌ COVS(<patk>, 

<instk>)={<patk>}≢№╢(1֔i֔k)  

(3)⌐⅔™≡ k-▬fi☻♃fi☻<Ŭ1- Ŭ2 - é - Ŭk-1 - Ŭk>╩ k-

Ɽ♃כfi<ũ1ũ2 é ũk>⌐ ⅝ ⅎ╢≤ ─╟℮⌐ ∆

╢↓≤⅜≢⅝╢ √∞⇔ ũiִ×≤∆╢(1֔i, j֔k)  

COVS(<ӆ1ӆ2 éӆk>,<ũ1ũ2 éũk>)=ΓEVAL(<ӆ1ӆ2éӆk>) 

EVAL(<ũ1ũ2 é ũk>)Δ─ Ɽ♃כfi = 

{  <ӆ1ӆ2éӆi 1(ӆi ũi)éӆk> 1֔i֔k }     

ũiÍӆi⅛≈ũižɆiÍű≢№╣┌ COVS(<ӆ1ӆ2éӆk>,<ũ1ũ2éũk>)

│ k ─ Ɽ♃כfi╩ ≤⇔≡ ∟ ũižӆi ű≢№╣

┌ COVS(<ӆ1ӆ2éӆk>,<ũ1ũ2éũk>)={<ӆ1ӆ2éӆk>}≢№╢

(1֔i֔k) ⌐ ũi=ӆ i ≢№╣┌ COVS(<ӆ 1ӆ 2éӆ k>, 

<ũ1ũ2éũk>)=ű≤⌂╢  

3.2 反復精密化法 
k-Ⱶ☻ⱴ♇♅◒ꜝ☻♃{<mis1

k>, <mis2
k>, é, <mism

k>}⌐ ∆

╢ Ɽ♃כfi ─ │ ─ 2≈─ ⌐

╟╡ ∫≡™╢  

(1) Ɽ♃כfi<mgpatk>╩ ⇔ <mgpatk>⅛╠ k-Ⱶ☻

ⱴ♇♅◒ꜝ☻♃MIS={<mis1
k>, <mis2

k>,é,<mism
k>}╩ ⇔

√ ⌐ ∆╢ Ɽ♃כfi { <neg1
k>,< 

neg2
k>,é,< negp

k> }( ─ Ɽ♃כfi)╩ ∆╢  

(2) ↓─ ─ Ɽ♃כfi ╩ ™≡ Ɽ

╩<fi<mgpatkכ♃ ⇔ <mgpatk>⅛╠ ─ Ɽ

╩fiכ♃ ⇔√ ⌐ ∆╢ ─ Ɽ♃כfi

╩ ∆╢ ↓─ │ k-Ⱶ☻ⱴ♇♅◒ꜝ☻♃─

Ɽ♃כfi ≤⌂╢  

─(1)≤(2)─ ∕╣∙╣─ ≢ ↕╣╢ k-

Ɽ♃כfi {<pat1
k>,<pat2

k>,é,<patm
k>}⌐⅔™≡ №╢ k-

Ɽ♃כfi<pati
k>⅜ ─ k-Ɽ♃כfi<patj

k>╩ ∆╢ ↓

─ │ ≢№╢ ╟∫≡ ╩ ╡ ↄ√╘ ☻

♥♇ⱪ≢ ⅛╠<patj
k>─ ╩ ∫≡™╢   

(1)─ ╩ ∆╢√╘⌐│ k-Ⱶ☻ⱴ♇♅◒ꜝ☻♃

─ i ─ ─ ≤⇔≡ ╠╣╢ Ɽ♃כfi

╩ ™≡ i+1 ─ ⅜ ╕╣⌂™╟℮⌂ ╩ ℮

⅜№╢(1֔i֔m) m ─ ⌐ ╠╣╢

Ɽ♃כfi │ k-Ⱶ☻ⱴ♇♅◒ꜝ☻♃─≥─ <misk>╙

╕⌂™ ─ Ɽ♃כfi ⌐⌂╢ (2)─ ⌐≈™≡│

⅜♃כ♦⅝═∆ ⌂╢∞↑≢(1)─ ≤ ∂≢№╢ ↓

─ ⌐╟╡ k-Ⱶ☻ⱴ♇♅◒ꜝ☻♃─ Ɽ♃כfi

⅜ ╠╣╢  

Ɽ♃כfi<patk>╩Ⱶ☻ⱴ♇♅◒ꜝ☻♃─№╢

<misk>⅜ ╕⌂™╟℮⌐ ∆╢⌐│ <patk>⅛╠<misk>╩

⇔ √ ⌐ ∆ ╢ Ɽ ♃ כ fi

COVS(<patk>,<misk>)╩ ∆╢↓≤⌐╟╡ ≢⅝╢ ╕√

Ɽ♃כfi<patk>╩ ─ Ɽ♃כfi <negk>⅜

╕⌂™╟℮⌐ ∆╢⌐│ <patk>⅛╠<negk>╩ ⇔√

⌐ ∆╢ Ɽ♃כfi COVS(<patk>,<negk>)╩

∆╢↓≤⌐╟╡ ≢⅝╢  

 

[ 1]  Ɽ♃כfi╩<[AD][BE][CF]> PS={<ABF>, <AEC>, 

<AEF>, <DBF>, <DEC>, <DEF> }≤∆╢≤⅝ ─

Ɽ♃כfi ╩ ⇔√ ⌐ ─ Ɽ♃כfi ╩

⇔≡╖╟℮  

(1) Ɽ♃כfi<[AD][BE][CF]>⅛╠<ABF>╩ ⇔√

⌐ ∆╢ Ɽ♃כfi │ ─≤⅔╡≢№╢  
COVS(<[AD][BE][CF]>,<ABF>)= 

{ <D[BE][CF]>, <[AD]E[CF]>, <[AD][BE]C> } 

(2) <[AD]E[CF]>≤<[AD][BE]C>⅛╠<AEC>╩ ⇔√

⌐ ∆╢ Ɽ♃כfi │∕╣∙╣ ─≤⅔

╡≢№╢   
COVS(<[AD]E[CF]>,<AEC>)={<DE[CF]>, <[AD]EF> }  

COVS(<[AD][BE]C>,<AEC>)={<D[BE]C>, <[AD]BC> } 

⇔⅛⇔⌂⅜╠ <DE[CF]>≤<D[BE]C>│ (1)≢ ╠

╣√<D[BE][CF]>⌐ ╕╣╢─≢ ∆╢  

(3) <[AD]EF>⅛╠<AEF>─ ⇔√ ⌐ ∆╢ Ɽ

fiכ♃ │ ≢№╢  
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(4) <D[BE][CF]>⅛╠<DBF>─╩ ⇔√ ⌐ ∆╢

Ɽ♃כfi │ ─≤⅔╡≢№╢  
COVS(<D[BE][CF]>,<DBF>)={<DE[CF]>, <D[BE]C>} 

(5) <DE[CF]>≤<D[BE]C>⌐ ∆╢<DEC>─╩ ⇔√

⌐ ∆╢ Ɽ♃כfi │ ≢№╢  

(6) ∫√ Ɽ♃כfi⌐│<DEF> ⅜ ╕╣⌂™─≢

Ɽ♃כfi ─ │ ≢№╢   

⌐╟╡ <[AD]BC>⅜ ─ Ɽ♃כfi ≤⌂╢

↓╣╩ Ɽ♃כfi<[AD][BE][CF]>⅛╠ ∆╢≤ ─

Ɽ♃כfi ⅜ ╠╣╢ (1) (6)─ ╩ 1

⌐ ∆  

 <[AD][BE ][CF] > 

<D[BE ][CF] > <[AD]E[CF]

> 

<[AD][BE]F > 

<DE[CF] > <D[BE]F > <DE[CF] > <AE[CF] > <D[BE]F > <[AD]BC >  
1  {<ABF >,<AEC>,<AEF >,<DBF >,<DEC>,<DEF >}

⌐ ∆╢ ─ Ɽ♃כfi─  

Fig.1 An example of extracting the negative patterns 

from {< ABF >,<AEC>,<AEF >,<DBF >,<DEC>,<DEF >} 

(7) Ɽ♃כfi<[AD][BE][CF]> ⅛╠<[AD]BC> ╩ ⇔

√ ⌐ ∆╢ Ɽ♃כfi │ ─≤⅔╡

≢№╢  
COVS(<[AD][BE][CF]>,<[AD]BC>)= 

{<[ AD]E[CF]>, <[AD][BE]F> } 

∫≡ <[AD]E[CF]>,<[AD][BE]F>⅜ PS={<ABF>,<AEC>, 

<AEF>,<DBF>,<DEC>,<DEF>}⌐ ∆╢ ─ Ɽ♃כ

fi ≤⌂╢  

3.3 反復精密化法とドメイン分割法の併用 
↓↓≢│ ≢ O(2kl)─ ╩╙≈ ─

╩ ∆╢√╘⌐ ≤♪ⱷ▬fi ╩

∆╢↓≤╩ ∆╢ ♪ⱷ▬fi │

─ ⅜ ─ ╩ ∆ ≢ ⅎ

╠╣≡™╢≤⇔ ↓─ ╩ ™≡ Ɽ♃כfi⌐ ╕

╣╢ ─ ♪ⱷ▬fi╩ ∆╢ ≢№╢

↓─ ⌐╟╡ ─♪ⱷ▬fi(♪ⱷ▬fi⌐ ╕╣╢

⅜ l )⅜ ↕⌂◘Ⱪ♪ⱷ▬fi⌐ ↕╣╢─≢

Ɽ♃כfi╩ ↕╣√ ─ Ɽ♃כfi⌐

≢⅝╢ ↓╣│ ─ ─ ⌐≈⌂⅜╢

⌐ ≤♪ⱷ▬fi ╩ ⇔√

╩ ∆╢  

(1) Ɽ♃כfi ⌐ ∆╢∕╣∙╣─ ⌐ ⇔≡

◒ꜝ☻♃ꜞfi◓╟╡ ♪ⱷ▬fi ─

╩ ⇔ ↓─♪ⱷ▬fi╩ ─◘Ⱪ♪ⱷ▬fi⌐

∆╢  

(2) ∕╣∙╣─ ↔≤⌐ ↕╣√ ─◘Ⱪ♪ⱷ▬

fi╩ ™≡ Ɽ♃כfi⅛╠ ↕╣√ ─

Ɽ♃כfi╩ ∆╢  

(3) ↕╣√ ─ Ɽ♃כfi─∕╣∙╣╩

⌐ ∆╢ √⌂ Ɽ♃כfi≤ ⌂⇔ ∕╣∙

╣⌐ ╩ ∆╢↓≤⌐╟╡Ⱶ☻ⱴ♇♅◒ꜝ

☻♃╩ ∆╢ Ɽ♃כfi╩ ∆╢  

 

4. 実験 
≤♪ⱷ▬fi ─ ╩ ∆╢√╘

PROSITE0[6]⌐ ╕╣╢ 3 ♩♇☿♃כ♦─ Ribosomal 

( :PS00051) Kringle ( :PS00021) Zinc Finger 

( :PS00028)╩ ™≡ ╩ ∫√ ↓─

⌐ ⇔√ │ Intel Pentium(R)4-3.2GHz ⱷ⸗

כꜞ : 2GB SWAP ⱷ⸗ꜞכ : 2GB HDD: 320GB OS: 

CentOSv4.5≢№╢ 3 ─♩♇☿♃כ♦─ │ 1─

╡≢№╢  

♩♇☿♃כ♦  1  

Table 1 Characteristics of the three datasets  
♃כ♦ ♩♇☿♃כ♦  (bytes) ⸗♅כⱨ  ─  

Ribosomal  44 2330 1728 17 

Kringle  88 58453 32 8 

Zinc Finger  467 245595 72 41 

│ⱨכ♅⸗─╣∙╣⧵ ─ ≢ ╠╣≡™╢  

Ribosomal :<[ KRS]-[PTKS]-x(3)-[LIVMFG ]-x(2)-[NHS ]-x(3)-R-[D
NHY ]-W-R-[RS]> 

Kringle : <[ FY]-C-[RH]-[NS]-x(7,8)-[WY]-C> 

Zinc Finger : < C-x(2,4)-C-x(3)-[LI VMFYWC ]-x(8)-H-x(3,5)-H> 

ⱨכ♅⸗─1 ⌐ⱨכ♅⸗│ ╕╣╢▬fi☻♃fi☻

─ ⌐♩♇☿♃כ♦│ ☻ⱨ─▬fi☻♃fiכ♅⸗╢╣╕

╩ ⇔≡™╢  

╩ ℮√╘ Ɽ♃כfi ╩ ™ כ♦

♃ⱬכ☻⅛╠Ⱶ☻ⱴ♇♅◒ꜝ☻♃╩ ╘╢ ⅜№╢ ↓↓

≢│ ⌐♩♇☿♃כ♦─₁ ⇔≡ DynaCluster[7] ≤ ┌

╣╢◘ⱨ▫♇◒☻ ▪ꜟ◗ꜞ☼ⱶ╩ ™≡ ♦▫☻◒

⌐◘ⱨ▫♇◒☻ ╩ ⇔ ⇔√◘ⱨ▫♇◒☻ ╩ ↕

⌐☻◐ꜗfi∆╢↓≤≢Ⱶ☻ⱴ♇♅◒ꜝ☻♃╩ ╘╢  

 ≢│ (1) ─ ≤ (2)♪ⱷ▬fi ─

╩ ∆╢√╘ ⌐♩♇☿♃כ♦ ⇔≡ Ɽ♃כfi

╩ ™ ╠╣√Ⱶ☻ⱴ♇♅◒ꜝ☻♃⌐ ⇔≡ ♪ⱷ▬

fi ╩ ⇔√ ≤ ♪ⱷ▬fi ╩

⇔⌂™ ╩ ⇔√  ⌂⅔ ♪ⱷ▬fi ≢

│▪Ⱶⱡ PAM250 ╩ ⇔ ◒ꜝ☻

♃ꜞfi◓─ ≤⇔≡ ╩ ™√ 

4.1 実験結果 
(1) ─  

Ɽ♃כfi ─ ⅔╟┘♪ⱷ▬fi

╩ ⇔√ ─ ╩ 2⌐ ∆  

2  Ɽ♃כfi ≤ ─  

Table 2 Results of ambiguous queries and iterative 

refinement method  
 fiכ♃Ɽ ♩♇☿♃כ♦

 ( ) ( ) (%) 

Ribosomal <K-P-x(3)-L-x(2)-N-x(3)-R-D-W-R-R> 

6 

109 48 56 

Kringle  <Y-C-R-N-x(7,8)-W-C> 

4 

3552 1152 68 

Zinc Finger  <C-x(2,4)-C-x(3)-L-x(8)-H-x(3,5)-H> 

1 

2729 102 96 

2─Ɽ♃כfi ╩ ⅔╟┘ ╩ ╣┌ ╠⅛⌂╟

℮⌐ ╩ ∆╢↓≤≢ ─Ⱶ☻ⱴ♇♅◒ꜝ

☻♃╩ ─ Ɽ♃כfi ≢ ∆╢↓≤⌐ ⇔√

⌂⅔ ↓↓≢ ╠╣√ Ɽ♃כfi │ Ɽ♃כfi

⌐╟∫≡ ╠╣√Ⱶ☻ⱴ♇♅◒ꜝ☻♃ ─ ≡─ ╩

⇔≡™╢↓≤╩ⱪ꜡◓ꜝⱶ≢ ⇔≡™╢

⌐╟╡ ∆╢↓≤≢ ♃כ♦╢∆ ⅜ ∆╢─≢

⌐Ⱶ☻ⱴ♇♅◒ꜝ☻♃╩ ∆╢╟╡ ─ ⅜

⌐⌂╢ ⅜ ╕╢  

 ∕↓≢ Ribosomal ╩ ™√ ≢♪ⱷ▬fi ╩

⇔√ ╩ ⇔≡ ╠╣√ 48 ─ Ɽ♃כfi

╩ ⌐ꜝfi◐fi◓╩ ∫√ 3⌐ 7 ╩ ∆   

3─ ─ │ Ɽ♃כfi─▬fi☻♃fi☻─ ⌐ⱨכ♅⸗≢

╕╣╢▬fi☻♃fi☻ ╩ ⇔≡™╢ 3╟╡ ─
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™Ɽ♃כfi⅜⸗♅כⱨ⌐ ⇔≡™╢↓≤⅜╦⅛╢

⌐╟╡ ╠╣√ 48 ─ Ɽ♃כfi⅛╠ ─

™ ⌐ꜝfi◐fi◓↕╣√Ɽ♃כfi⌐ ∆╢↓≤≢ ⸗

⌐ⱨכ♅ ↄ ⇔√Ɽ♃כfi╩ ∆╢↓≤⅜≢⅝ כ♦

♃☿♇♩─ ╩ ╢↓≤⅜≢⅝╢≤™ⅎ╢ ♪ⱷ▬fi

╩ ⇔⌂™≢ ╩ ⇔√ ╕√ ─♦

╩♩♇☿♃כ ™√ ≢╙ ─ ⅜ ╠╣≡™╢  

⌐╟╡ Ⱶ☻ⱴ♇♅◒ꜝ☻♃ ⅜ ↕╣

─ ™ Ɽ♃כfi╩ ∆╢↓≤≢ ─

⅜ ⌐⌂∫√≤™ⅎ╢   

3  Ɽ♃כfi ꜝfi◐fi◓ 

Table 3 Support count rate ranking of generalized 

patterns  
ꜝfi◒ Ɽ♃כfi ▬fi☻♃fi☻  ─  (%) 

1 <[KR]-T-x(3)-[IV ]-x(2)-N-x(3)-R-[HN ]-W-R-R> 8 8 56.10 

2 <K-T-x(3)-[IMV ]-x(2)-N-x(3)-R-H-W-R-R> 3 3 27.27 

3 <[KR]-T-x(3)-V-x(2)-[HN ]-x(3)-R-H-W-R-R> 4 4 20.45 

4 <K-T-x(3)-V-x(2)-[HNS ]-x(3)-R-H-W-R-R> 3 3 20.45 

5 <P-[FL ]-x(3)-L-x(2)-A-x(3)-K-Q-N-R-R> 2 0 11.36 

6 <K-Q-x(3)-V-x(2)-W-x(3)-[KR]-T-N-R-R> 2 0 6.82 

7 <R-[ST]-x(3)-I -x(2)-N-x(3)-R-H-W-R-R> 2 2 4.55 

(2)♪ⱷ▬fi ─  

≢│ ⌐♪ⱷ▬fi ╩ ⇔√

≤∕℮≢⌂™ ─ ╩ ∆  

4  ♪ⱷ▬fi ─ ─ ⌐╟╢  

Table 4 Comparison by concomitantly -used of the 

domain segmentation method with or without  
 ♪ⱷ▬fi ( ) ♪ⱷ▬fi ( ) 

fiכ♃Ɽ ♩♇☿♃כ♦  (sec) Ɽ♃כfi  (sec) 

Ribosomal  45 3605.2 48 45 

Kringle  --- --- 1152 1358.2 

Zinc Finger  38 2.03 102 1.05 

 4╟╡♪ⱷ▬fi ╩ ∆╢↓≤≢ ⅜

⌐⌂∫√↓≤⅜╦⅛╢  Kringle ╩ ™√ ≢│ ♪ⱷ▬

fi ╩ ⇔⌂™≢ ╩ ⇔√ 3

─ ≢ ⇔⌂⅛∫√√╘ ≢⅝⌂⅛∫√

♪ⱷ▬fi ╩ ⇔√ ≢│ ⌐ ⅜

╠╣√ ↓─≤⅝⌐ Ⱶ☻ⱴ♇♅◒ꜝ☻♃⅛╠ ↕╣√

Ɽ♃כfi│ ≡─ ♪ⱷ▬fiӆi(1֔i֔6)⅜ 20

─▪Ⱶⱡ ╩ ≈Ɽ♃כfi≢№∫√ ♪ⱷ▬fi

╩ ⇔√≤↓╤ ♪ⱷ▬fi│{C}, {I,L,M,V }, 

{D,E,H,Q }, {F,W,Y}, {K,N,R,S }, {A,G,P,T}⌐ ↕╣√ ↓╣

⌐╟╡ ◒ꜝ☻♃ ⌐╕√⅜∫√ ≥℮⇔⌐ ∆╢ ╩

ↄ↓≤⅜≢⅝╢√╘ ⌐⌂∫√≤ ⅎ╠╣╢ ⌐

♪ⱷ▬fiӆi ⅜ ⌂ ╩ ≈ ♪ⱷ

▬fi ⅜ ⌐ ⅎ╢ ⅜ ⅝™↓≤⅜╦⅛╢  

 ∕─ ♪ⱷ▬fi ─ ─ ⌐╟╡ ╠╣╢

Ɽ♃כfi─ ™╩ ═╢√╘⌐ Zinc Finger ╩ ™≡

╩ ∫√ ∕─ ♪ⱷ▬fi ╩ ⇔⌂™≤⅝⌐

╠╣√№╢ Ɽ♃כfi⌐│ ⌐ⱨכ♅⸗ ╕╣╢▬fi☻♃

fi☻≤ ╕╣⌂™▬fi☻♃fi☻⅜ ⇔√⅜ ♪ⱷ▬fi

╩ ∆╢↓≤⌐╟╡ ▬fi☻♃fi☻│ 2≈─ Ɽ♃

≡⇔≥fiכ ↕╣√ ↓╣╟╡ ≤♪ⱷ▬fi

╩ ∆╢↓≤│ ─ ⌐≈⌂⅜╡ ⸗♅

─ⱨכ ─ ╩ ╘╢≤ ≢⅝╢  

 

5. まとめと今後の課題 
╠⅛☻כⱬ♃כ♦ Ɽ♃כfi ╩ ⌐

∆╢√╘ ╩ ⇔ ∕╣≤♪ⱷ▬fi

╩ ∆╢ ╩ ⇔√ ─ ╩ ∆╢

√╘ PROSITE ⌐№╢ 3 ╩♩♇☿♃כ♦─ ™≡

╩ ∫√ ─ ∕╣∙╣─ ≢ Ɽ♃כfi

⌐╟∫≡ ╠╣√Ⱶ☻ⱴ♇♅◒ꜝ☻♃╩ ─ Ɽ♃

≢fiכ ∆╢↓≤⌐ ⇔√ ╕√ ♪ⱷ▬fi ╩

∆╢↓≤≢ ⌂ ⅜ ⌐⌂∫√ Ɽ♃כfi╩

⇔ Ⱶ☻ⱴ♇♅◒ꜝ☻♃─ ╩ ⌐ ∆╢↓≤

⅜≢⅝╢╒⅛ ⌐ꜝfi◐fi◓∆╢↓≤≢ ☿♃כ♦

♇♩⌐ ╕╣╢ ─ⱨכ♅⸗⌂√ ⌐ ≈ ⅜

╕╢↓≤⅜ ≢⅝√  

 │ ╩ ⇔√ Ɽ♃כfi─ ╩

∫≡™ↄ ≢№╢  
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