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◊✲ᡂᯝࡢᴫせ㸦ⱥᩥ㸧㸸We developed a method to predict enzyme functions by using radial 
distribution functions of active sites with a self-organizing map. The method 
outperformed the structural and sequence alignments with their low similarities. 
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 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

㸰㸮㸮㸶ᖺᗘ 700,000 210,000 910,000 

㸰㸮㸮㸷ᖺᗘ 600,000 180,000 780,000 

㸰㸮㸯㸮ᖺᗘ 500,000 150,000 650,000 

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 1,800,000 540,000 2,340,000 
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❧࡜᪉ἲࡃᇶ࡙࡟㓟㓄ิࣀ࣑࢔ࡢ㉁ࢡࣃࣥ
యᵓ㐀࡟ᇶ࡙ࡃ᪉ἲࢡࣃࣥࢱࠋࡿ࠶ࡀ㉁࢔ࡢ
ࡢ※㉳࡟㐍໬ⓗࠊࡣ᪉ἲࡃᇶ࡙࡟㓟㓄ิࣀ࣑

ᶵࡢ㉁ࢡࣃࣥࢱࡘࡶࢆ⬟ᶵࡓࡋ㢮ఝࡿ࡞␗
⬟ண ࡣ࡟㐺⏝࡛࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸࡞ࡁ
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ၥ㢟ࢆ㢧ⴭࣥ࢓ࣇ࣮࢜ࠊࡀࡢࡿ࠸࡚ࡋ⾲࡟㓝
⣲㸦orphan enzyme㸧ཷࣥ࢓ࣇ࣮࢜ࡸᐜయ
㸦orphan receptor㸧ࡢᏑᅾ࡛ࡽࢀࡇࠋࡿ࠶
࡚ࡗ࠿ࢃࡀ⬟ᶵ࡟ᐇ㦂ⓗࡣ㉁࡛ࢡࣃࣥࢱࡢ
࠸࡚ࡋࡓᯝࢆ⬟ᶵࡢࡇࠊࡎࡽࢃ࠿࠿ࡶ࡟ࡿ࠸
 ࠋ࠸࡞࠸࡚ࡁᐃ࡛ྠࡀ㑇ఏᏊࡿ
 

㸰㸬◊✲ࡢ┠ⓗ 
ᮏ◊✲࡛ࠊࡣᶵ⬟ࢆỴᐃ࡙ࡿࡅ㓝⣲ࡢάᛶ

㒊఩࡟ὀ┠ࠊࡋάᛶ㒊఩ࡢ≀⌮໬Ꮫⓗ࡞ᛶ㉁
ⓗ┠ࢆ㛤Ⓨࡢண ᪉ἲࡢ⬟㓝⣲ᶵࡓ࠸⏝ࢆ
 ࠋࡿ࠸࡚ࡋ࡜

ᶵ⬟ࡢᵓᡂ༢఩࡛ࡿ࠶㓝⣲ࡢάᛶ㒊఩࡟
㓝ࡓࡋᚓ⋓ࡾࡼ࡟཰ᩡ㐍໬ࠊࡣ࡜ࡇࡿࡍ┠╔
⣲ࡢᶵ⬟ࢆண ࡛ୖࡿࡍᚲ㡲࡛ࡢࡑࠊࡾ࠶㢮
ఝᛶࠊࡣ࡜ࡇࡿ ࢆ㓝⣲ᶵ⬟㛫ࡢᶵ⬟ࡢ㛵㐃
ᛶࢆ⌮ゎࡶ࡛ୖࡿࡍ㔜せ࡛ࠊࡓࡲࠋࡿ࠶㓝⣲
άᛶ㒊఩ࡢ≀⌮໬Ꮫⓗᛶ㉁࡜ࡇࡿࡍ┠╔࡟
㔜ࡶ࡚ࡗ࡜࡟ ᶵ⬟ணࡢ㓝⣲ࣥ࢓ࣇ࣮࢜ࠊࡣ
せ࡛ࢡࣃࣥࢱࠊࡽ࡞ࡐ࡞ࠋࡿ࠶㉁ࡢᶵ⬟ࡣศ
Ꮚ㛫ࡢ≀⌮໬Ꮫⓗ࡞┦஫స⏝࡟ᇶ࡙࠸࡚࠸
పศࡿࡍ⏝஫స┦ࠊࡵࡓࡢࡇࠋࡿ࠶࡛ࡽ࠿ࡿ
Ꮚ໬ྜ≀ࡢࡑࡸ཯ᛂࢆゐ፹ࡿࡍ㓝⣲ᶵ⬟ࡢ
㢮ఝᛶࠊࡣ㓝⣲άᛶ㒊఩ࡢ≀⌮໬Ꮫⓗ࡞㢮ఝ
ᛶࢆ཯ᫎࢀࡇࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶࡛ࡢࡶࡓࡋ
ࡢᇶ㉁཯ᛂഃ࡜㓝⣲ഃࡽ 2✀㢮ࡢ㢮ఝᛶࢆẚ
㍑ࣥ࢓ࣇ࣮࢜ࠊࡾࡼ࡟࡜ࡇࡿࡍ㓝⣲ࡢᶵ⬟ண
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ᮏ◊✲ࡿࡅ࠾࡟㓝⣲ࡢάᛶ㒊఩ࡢ≀⌮໬

Ꮫⓗᛶ㉁࡟ᇶ࡙ࡓ࠸㓝⣲ᶵ⬟ண ᡭἲࠊࡣ໬
Ꮫ᝟ሗ⛉Ꮫ㸦Chemoinformatics㸧ࡢᡭἲࢆ⏕
࿨᝟ሗ⛉Ꮫࡢၥ㢟࡬㐺⏝ࠋࡿ࠶࡛ࡢࡶࡓࡋ⏕
࿨᝟ሗ⛉Ꮫࢡࣃࣥࢱࡀ㉁ࣀ࣑࢔ࡢ㓟㓄ิࡸ
❧యᵓ㐀㛫ࡢẚ㍑ࢆᑐ㇟࡟Ⓨᒎࡢࡓࡁ࡚ࡋ
ࡸᵓ㐀ࡢศᏊࡣ໬Ꮫ᝟ሗ⛉Ꮫࠊ࡟ᑐ↷ⓗࡣ࡜
≀ᛶࢆ⌧⾲ࡢ୰ᚰ࡟Ⓨᒎࠋࡓࡁ࡚ࡋ 
(1) 㓝⣲άᛶ㒊఩ືࡢᚄศᕸ㛵ᩘ 
໬Ꮫ᝟ሗ⛉Ꮫືࡿࡅ࠾࡟ᚄศᕸ㛵ᩘ(RDF: 

Radial Distribution Functions)ࠊࡣపศᏊ
໬ྜ≀ࡢ㢮ఝᵓ㐀ࡢ㧗㏿࡞᥈⣴ࢀࡽ࠸⏝࡟
ࡣ࡛✲◊ᮏࠋࡓࡁ࡚ RDF ࡢάᛶ㒊఩ࡢ㓝⣲ࢆ
ࡢάᛶ㒊఩ࡢ㓝⣲ࠋࡓ࠸⏝࡚ࡋ࡜⌧⾲ RDF ࡣ
཯ᛂ୰ᚰࡢࡽ࠿㊥㞳 rࢆኚᩘ࡚ࡋ࡜ḟᘧ࡛⾲
 ࠋࡿࢀࡉ
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ཎᏊࡢ࡝࡞㒊ศ㟁Ⲵࡣpiࠊ࡛ࡇࡇ i Bࠊᛶ≉ࡢ
 ࠋࡿ࠶ཎᏊ㛫㊥㞳࡛ࡣriࠊᖹ⁥໬ᅉᏊࡣ

ᅗ ࢻࣄࢹࣝ࢔ࣝࢭࣜࢢࡣ1 3ࣜࣥ㓟⬺Ỉ⣲
㓝⣲㸦GAPDH㸧ࡢ RDF Cysࠋࡿ࠸࡚ࡋ♧ࢆ ṧᇶ
Hisࠊồ᰾ᇶࡣ ṧᇶࡣ Cys ṧᇶࡢάᛶ໬ࠊAsn
ṧᇶ࡜ Argṧᇶࡣ⿵㓝⣲ࡸᇶ㉁࠿࠿࡟ྜ⤖ࡢ
RDFࠋࡿ࠸࡚ࡗࢃ άࡢ㓝⣲ࡓࢀࡉ⌧⾲ࡾࡼ࡟
ᛶ㒊఩ࠊࡣ㐺ษ࡞㊥㞳 r್࡛ࢆィ⟬࡜ࡇࡿࡍ

ゎᯒࠊ࡚ࡋ࡜ࢱ࣮ࢹ್ᩘࡢ༑ḟඖᩘࠊࡾࡼ࡟
 ࠋࡓࢀࡽ࠸⏝࡟
 
 
 
 
 
 
 
 
 
 

 
ᅗ 1 GAPDH ࡢ RDF  ౛ࡢ
 
(2) ⮬ᕫ⤌⧊໬෗ീ(SOM: Self-Organizing 

Map) 
㓝⣲άᛶ㒊఩ࡢ RDF ࡣ Kohonen (1984)ࡼ࡟

ࡿ࠶࡛⩦ᶵᲔᏛࡋ࡞ᩍᖌࡓࢀࡉᥦ᱌ࡾ SOM࡟
SOMࠋࡓࢀࡉศ㢮࡟࣮ࣥࢱࣃ࡞௦⾲ⓗࠊࡾࡼ
ࡍಖᣢࢆ㢮ఝᛶࡢ㛫ࢱࢫࣛࢡࡓࢀࡉศ㢮ࡣ
ධຊࡢ㓝⣲άᛶ㒊఩ࡓࡋ㢮ఝࠊࡕᣢࢆᚩ≉ࡿ
 ࠋࡿࢀࡉ⨨㓄࡟ࡃ㏆ࡣࢱ࣮ࢹ
 
㸲㸬◊✲ᡂᯝ 
(1) 㓝⣲άᛶ㒊఩ࡢศ㢮 

ᅗ 2 ࡣ 4092 ಶࡢ㓝⣲ࡢάᛶ㒊఩ࡢᵓ㐀ࢆ
ศ㢮ࠋࡿ࠶࡛ࡢࡶࡓࡋ㉥Ⰽࡣ GAPDHࠊ⥳Ⰽࡣ
࣒࣮ࣟࢡࢺࢩ c 㟷ࠊ(CCP)ࢮ࣮ࢲࢩ࢟࢜ࣝ࣌
Ⰽࡢࡑࡣ௚ࡢ㓝⣲ࠊⓑⰍࡣヱᙜࡿࡍ㓝⣲࡞ࡀ
ࡢᐃ≉ࡀ㓝⣲ࡢࡽࢀࡇࠋࡿ࠸࡚ࡋ♧ࢆሙᡤ࠸
ሙᡤ࡟ᒁᅾࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ 
Ⰻࡃศ㞳ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࢀࡉ 
 
 
 
 
 
 
 
 

 
ᅗ 2 4092 ಶࡢ㓝⣲άᛶ㒊఩࡛カ⦎ࡓࢀࡉ
SOM 
 
(2) 㓝⣲άᛶ㒊఩ࡢ↷ྜ 

RDF ࡛カ⦎ࡓࢀࡉ SOM ࡢάᛶ㒊఩ࡢ㓝⣲ࡀ
㢮ఝᛶࡅࡔࢀ࡝ࢆ཯ᫎ࠿ࡢࡿ࠸࡚ࡋㄪࠋࡓ࡭
ᅗ ࡣ3 SOM ୖ࡛㏆᥋࡚ࡋ㓄⨨ࡓࢀࡉᵓ㐀ࢆ㔜
ᅗࠋࡿ࠶࡛ࡢࡶࡓࡏࢃྜࡡ 3A ࡣᵓ㐀ࡢ SOM
ୖ࡛㸦5,38㸧࡜㸦9,38㸧࡟㓄⨨ࡓࢀࡉ GAPDH
ࡢ 2 ࡇࠋࡿ࠶࡛ࡢࡶࡓࡏࢃྜࡡ㔜ࢆᵓ㐀ࡢࡘ
ồ᰾ᇶࡣ࠸㐪ࡢᵓ㐀ୖࡢάᛶ໬㒊఩ࡢࡽࢀ
άᛶṧᇶࡃാ࡚ࡋ࡜ Cys ṧᇶࡀ Ser ṧᇶ࡟ኚ
SOMࠋࡿ࠶࡛ࡅࡔࡿ࠸࡚ࡋ␗ άࡢࡽࢀࡇ࡛ୖ
ᛶ㒊఩ࡣ㏆ഐ࡟㓄⨨ࡸࡸࠊࡀࡿ࠸࡚ࢀࡉ㞳ࢀ
ᅗࠋࡓࢀࡉ⨨㓄࡟ሙᡤࡓ 3Bࡣ SOM ୖ 㸦࡛8,36㸧

 

 



 

 

ࡓࢀࡉ⨨㓄࡟㸦13,34㸧࡜ CCP ࡢ 2 ᵓ㐀ࡢࡘ
άᛶ㒊ࡢࡽࢀࡇࠋࡿ࠶࡛ࡢࡶࡓࡏࢃྜࡡ㔜ࢆ
఩࡛ࡣ㓝⣲άᛶ࡟ᚲせࡿࡍྜ⤖࡜࣒࣊࡞ His
ṧᇶࡀ∦᪉࡛Ḟᦆࡢࡽࢀࡇࠋࡿ࠸࡚ࡋάᛶ໬
㒊఩ࡶ SOM ୖ࡛㏆ഐ࡟㓄⨨ࡸࠊࡀࡿ࠸࡚ࢀࡉ
 ࠋࡓࢀࡉ⨨㓄࡟ࢁࡇ࡜ࡓࢀ㞳ࡸ
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
ᅗ 3 άᛶ㒊఩ࡢᵓ㐀 (A)GAPDH, (B)CCP 
 
(3) 㔝⏕ᆺ࡜ኚ␗ᆺࡢάᛶ㒊఩ࡢẚ㍑ 

㓝⣲άᛶ㒊఩ࡢ↷ྜ⤖ᯝࡾࡼࠊ࡚࠸ࡘ࡟ヲ
⣽࡟ホ౯ࠊ࡟ࡵࡓࡿࡍUniProt ࡛ඹ㏻ࡢ ID ࢆ
ᣢࡘ㔝⏕ᆺ࡜ኚ␗ᆺࡢάᛶ㒊఩ࡢ㐪᳨ࢆ࠸
ฟ࡛࠿ࡢࡿࡁㄪࡓ࡭㸦⾲ 1㸧ࠋゎᯒࡣ࡟ SOM ୖ
⏝ࢆࡢࡶࡓࡋ໬್ᩘ࡚ࡋ࡜࢔ࢥࢫࢆ㊥㞳ࡢ
ࡇࡿ࠸࡚ࡋ㢮ఝࡀάᛶ㒊఩ࡣ್࠸ࡉᑠࠋࡓ࠸
ࡋ♧ࢆ࡜ࡇ࠸࡞࠸࡚ࡋ㢮ఝࡣ್࡞ࡁ኱ࠊࢆ࡜
㸦㔝⏕ᆺ-㔝⏕ᆺ㸪ኚ⮴୍ࠊ࡛ࡇࡇࠋࡿ࠸࡚
␗ᆺ-ኚ␗ᆺ㸧࡜୙୍⮴㸦㔝⏕ᆺ-ኚ␗ᆺ㸧ࡢ
኱ᑠ㛵ಀࡾࡼࠊ࡚࠸࠾࡟⮴୍ࠊ࡜ࡿࡍ┠╔࡟
ᑠࠊࡾ࠶್࡛࡞ࡉ㔝⏕ᆺ࡜ኚ␗ᆺࡢ㐪᳨ࢆ࠸
ฟ࡛ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡁ 
 
⾲ 1 㔝⏕ᆺ࡜ኚ␗ᆺࡢάᛶ㒊఩ࡢ㊥㞳 

UniProt ⿵㓝⣲ ୍⮴ ୙୍⮴ 

CCPR HEM 2.5 2.6 

CHOD FAD 13.1 18.6 

FAD 3.6 1.8 FPRA 

NDP 9.0 15.9 

FRDA FAD 1.7 15.1 

G3P NAD 1.0 2.3 

IDH NAP 5.7 4.7 

MDH NAD 26.9 16.1 

NIA1 FAD 0 12.2 

OYE1 FMN 2.1 2.5 

(4) 㓝⣲άᛶ㒊఩࡜ᶵ⬟ࡢ㛵㐃ᛶ 
࡟ᡭసᴗ࡚ࡋ࡜ᶵ⬟ศ㢮ࡢ㓝⣲ࠊࡣ࡛ࡇࡇ

యᵓ❧࡜ྕ␒㓝⣲㸦EC㸧ࡿ࠶ศ㢮య⣔࡛ࡿࡼ
㐀ศ㢮ࢫ࣮࣋ࢱ࣮ࢹ㸦SCOP㸧ࢆホ౯ࡢᑐ㇟࡜
ECࠊࡣ࡜ࡇࡁ࡭ࡍὀពࠋࡓࡗ⾜ࢆゎᯒ࡚ࡋ ␒
ࡢᇶ㉁㸦పศᏊ໬ྜ≀㸧ഃࡾࡲࡘࠊ཯ᛂࡣྕ
ศ㢮య⣔࡛ࠊࡾ࠶㓝⣲⮬㌟ࡢศ㢮య⣔࡛࡞ࡣ
᝟ࡢ㓝⣲⮬㌟ࠊ࡟ࡇࡇࠋࡿ࠶࡛࡜ࡇ࠺࠸࡜࠸
ሗ࡟ᇶ࡙ࡓ࠸ᶵ⬟ண ࡢᅔ㞴ࡢࡉཎᅉ࠶ࡀ
ᇶ࡟ᛶ⿵┦ࡢ⏝ศᏊ㛫┦஫సࠊࡣ࡟ࢀࡇࠋࡿ
ホ౯ᐇ㦂࡛ࡢ௨ୗࠋࡿ࠶ᚲせ࡛ࡀ᪉ἲࡓ࠸࡙
ࡣ EC ࠶ᶆ࡛┠ࡀ࡜ࡇࡿࡍ ணࡃࡋṇࢆྕ␒
 ࠋࡿ
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
ᅗ 4 2 ࡓࡋࡅ௜ࣝ࣋ࣛࡾࡼ࡟ศ㢮య⣔ࡢࡘ
SOM (A) EC1.2.1.21, (B) SCOP c81.1.1 
 

ᅗ 4 ࡣ EC1.2.1.21 ࡜ SCOP c81.1.1 ศ㢮ࡢ
⤖ᯝ࡚࠸ࡘ࡟㉥Ⰽ࡛♧ࠋࡿ࠸࡚ࡋSCOP ࡿࡼ࡟
ศ㢮ࡾࡼ EC 㡿࡞ࡉᑠࡀ᪉ࡢศ㢮ࡿࡼ࡟ྕ␒
ᇦ࡟ᒁᅾ࠿࡜ࡇࡢࡇࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ
ᶵࡶࡾࡼᵓ㐀ࡣศ㢮ࡿࡼ࡟㓝⣲άᛶ㒊఩ࠊࡽ
 ࠋࡿࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࡋ཯ᫎࡾࡼࢆ⬟
 
(5) 㓝⣲ᶵ⬟ண  

ᮏᡭἲࡢᛶ⬟ࢆᐈほⓗ࡟ホ౯ࢱࠊࡵࡓࡿࡍ
㢮ఝࡀయᵓ㐀❧ࡸ㓟㓄ิࣀ࣑࢔ࡢ㉁ࢡࣃࣥ
㓝⣲㸦㢮ఝᗘ࠸࡞࠸࡚ࡋ 25%௨ୗ㸧ࢆᑐ㇟ࠊ࡟
SOM ࢫࣛࢡศ㢮࡜㊥㞳ࡢෆࢫࣛࢡศ㢮ࡢ࡛ୖ
㛫ࡢ㊥㞳ࡢศ㞳ᗘࢆㄪࡾࡼࠊࡽ࡞ࡐ࡞ࠋࡓ࡭
ศ㞳⬟ຊࡀ㧗ࡾࡼࠊࡀࡢࡶ࠸Ⰻ࠸ண ⤖ᯝࢆ
୚ࠋࡿ࠶࡛ࡽ࠿ࡿ࠼ศ㞳ࡿࡍ⬟ຊࡣឤᗘ࡜≉
␗ᛶ࡛⾲ࠋࡿࢀࡉឤᗘ࡜≉␗ᛶ࢜ࢻ࣮ࣞࢺࡣ
࡟㜈್ࡢᐃุࡢ㢮ఝᛶࠊࡵࡓࡿ࠶࡟㛵ಀࡢࣇ
ࡋ࡜⥺ಙ⪅ືస≉ᛶ(ROC)᭤ཷࠊࡋኚ໬ࡾࡼ
ࡁഴࡣ㜈್࡞㐺᭱ࠋࡿࢀࡉ⾲࡚ ࡢ࡜⥺┤ࡢ1
᥋⥺࡛⾲ࠊࢀࡉ඲యࡢホ౯ࡣ᭤⥺ୗࡢ㠃✚࡛
 ࠋࡿࢀࡉ⾲
 
 

 

 

 

 

A 

B 

A 

B 



 

 

 
 
 
 
 
 
 
 
 

 
ᅗ 5 ROC ᭤⥺ (A)EC ␒ྕ㸪(B)SCOP 
 

ᅗ 5 ECࠊࡣ ࡜ྕ␒ SCOP ศ㢮ࡢ࡚࠸ࡘ࡟ศ
㞳ᗘࡍ⾲ࢆ ROC ᭤⥺ࠋࡿ࠸࡚ࡋ♧ࢆ⦪㍈ࡣឤ
ᗘࠊᶓ㍈ࡣ 1-≉␗ᛶࠋࡿ࠸࡚ࡋ⾲ࢆᐇ⥺ࡣ
SOM ࡟ࢺ࣓ࣥࣥ࢖ࣛ࢔ࡢᚑ᮶ࡣ⥺◚ࠊᯝ⤖ࡢ
ᇶ࡙ࡃ᪉ἲࡢ⤖ᯝ࡛ࠋࡿ࠶㟷Ⰽࣂ࣮ࣟࢢࠊࡣ
Needleman-Wunsch)ࢺ࣓ࣥࣥ࢖ࣛ࢔ࣝ ࢦࣝ࢔
ࢺ࣓ࣥࣥ࢖ࣛ࢔࣮ࣝ࢝ࣟࡣ㯮Ⰽࠊ(࣒ࢬࣜ
㸦Smith-Waterman ᵓࡣ㉥Ⰽࠊ㸧࣒ࢬࣜࢦࣝ࢔
㐀ࢺ࣓ࣥࣥ࢖ࣛ࢔(MAMMOTH)ࡢ㢮ఝᗘ 25%௨
ୗࢆࢱ࣮ࢹࡢホ౯࠸࡚ࡋ♧ࢆ࡜ࡇࡓ࠸⏝࡟
ᅗࠋࡿ 5B ࡢ SCOP ࢔ᒁᡤⓗࠊࡣศ㢮࡛ࡿࡼ࡟
SOMࠊࡃⰋࡶ᭱ࡀᯝ⤖ࡢࢺ࣓ࣥࣥ࢖ࣛ ࠸⏝ࢆ
ࠋࡓࡗ࠿࡞ࢀࡽࡵㄆࡣᨵၿ࡞ࡁ኱ࡢ᪉ἲ࡛ࡓ
୍᪉ࠊᅗ 5A ࡢ EC ࡣศ㢮࡛ࡿࡼ࡟ྕ␒ SOM ࢆ
ࡢࡇࠋࡓࡗ࠿ศࡀ࡜ࡇ࠸Ⰻࡶ᭱ࡀᯝ⤖ࡓ࠸⏝
SOMࠊࡽ࠿࡜ࡇ 㓟㓄ิࣀ࣑࢔ࡢ㉁ࢡࣃࣥࢱࡣ
㢮ఝ࠸࡞ࢀࡽࡵㄆࡀ㢮ఝᛶࡣయᵓ㐀࡛❧ࡸ
ࡉ၀♧ࡀ࡜ࡇࡿࡁฟ᳨࡛ࢆ㓝⣲ࡢ⬟ᶵࡓࡋ
SOMࠊࡓࡲࠋࡿࢀ ศ㞳ࡃⰋࢆ⬟ᶵࡾࡼᵓ㐀ࡀ
 ࠋࡓࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࡋ

ࡿ࡭ㄪࢆ࠸㐪ࡢ࡜㢮ఝᛶᑻᗘࡢ௚ࠊ࡛ࡇࡑ
ࠊ࡜ࡿ࡭ㄪࢆ㛵ಀᩘ┦ࡢ㢮ఝᛶᑻᗘ㛫ࠊࡵࡓ
SOM ࠿ࡋ㛵┦࠸ᙅ࡜᪉ἲࡢ௚ࡣ᪉ἲࡿ࠸⏝ࢆ
ᣢࡀ࡜ࡇ࠸࡞ࡓศࡓࡗ࠿㸦⾲ 2㸧ࠋ 
 
⾲  㡰఩┦㛵ಀᩘࡢ࣐ࣥ࢔ࣆࢫ 2

㢮ఝᗘ㸯 㢮ఝᗘ㸰 ┦㛵ಀᩘ 

MAMMOTH Needleman- 
Wunsch 

0.801 

MAMMOTH Smith- 
Waterman 

0.773 

MAMMOTH SOM* -0.395 

Needleman- 
Wunsch 

Smith- 
Waterman 

0.968 

Needleman- 
Wunsch 

SOM* -0.419 

Smith- 
Waterman 

SOM* -0.422 

MAMMOTH 㸦 ᵓ 㐀 ࢔ ࣛ ࢖ ࣥ ࣓ ࣥ ࢺ 㸧㸪
Needleman-Wunsch㸦࣓ࣥࣥ࢖ࣛ࢔ࣝࣂ࣮ࣟࢢ
࣓ࣥ࢖ࣛ࢔ࣝ࢝㸧㸪Smith-Waterman㸦࣮ࣟࢺ
 㸧ࢺࣥ
*SOM 㢮ఝᛶᑻᗘࠊ࡛ࡢࡿ࠶㠀㢮ఝᛶᑻᗘ࡛ࡣ
 ࠋࡍ♧ࢆ㛵┦ࡢ㈇ࡣ࡜ࡢࡶࡢ௚ࡿ࠶࡛
 

(6) ⥲ᣓ 
㓝⣲άᛶ㒊఩ࡢ RDF ࡜ SOM ᶵ⬟ணࡓ࠸⏝ࢆ

 ᪉ἲࢆ㛤Ⓨࠋࡓࡋᮏᡭἲࢡࣃࣥࢱࡣ㉁࢔ࡢ
ᶵ⬟ண ᪉ࡓ࠸⏝ࢆయᵓ㐀❧ࡸ㓟㓄ิࣀ࣑
ἲ࡛ࡣⓎぢࡀ࡜ࡇࡿࡍᅔ㞴࡞ᶵ⬟ࡢ㢮ఝᛶ
࡚ࡋ࡜Ⓨᒎࡢ௒ᚋࠋࡓࡁ࡛ࡀ࡜ࡇࡿࡍฟ᳨ࢆ
ᛂࡢ࡬ ᶵ⬟ணࡢ㉁ࢡࣃࣥࢱࡢ㓝⣲௨እࠊࡣ
 ࠋࡿࢀࡽ࠼⪄ࡀ⏝
 
㸳㸬୺࡞Ⓨ⾲ㄽᩥ➼ 
㸦◊✲௦⾲⪅ࠊ◊✲ศᢸ⪅ཬࡧ㐃ᦠ◊✲⪅࡟
 ୗ⥺㸧ࡣ
 

ࠝᏛ఍Ⓨ⾲ 㸦ࠞィ 3௳㸧 
① ୖ㔝ᜨ௓㸪Enzyme function classified 

with a catalytic-site similarity㸪CBI
Ꮫ ఍ 2009 ᖺ ኱ ఍ (CBI-KSBSB JOINT 
CONFERENCE)㸪2009 ᖺ 11 ᭶ 5 ᪥㸪㡑ᅜ㸦ᾏ
㞼ྎࣝࢸ࣍ࢻࣥࣛࢢ㸧 

② ୖ㔝ᜨ௓㸪Physicochemical Property of 
Enzyme-Ligand Interface for Molecular 
Interaction㸪2008 ᖺ᪥ᮏࣇࣥ࢖࢜࢖ࣂ
Ꮫ఍ᖺ఍㸪2008ࢫࢡ࢕ࢸ࣐࢛ ᖺ 12 ᭶ 16
᪥㸪኱㜰㸦༓㔛ࣛࢱࣥࢭࢫ࢚ࣥ࢖ࢧࣇ࢖
 㸧ࣝࣅ࣮

③ ୖ 㔝 ᜨ ௓ 㸪 Landscaping Enzymatic 
Reactions of Oxidoreductases by a 
Self-Organizing Neural Network㸪➨ 17 
ᅇᅜ㝿ࢡࣃࣥࢱ㉁໬Ꮫᵓ㐀ゎᯒ఍㆟㸪
2008 ᖺ 8 ᭶ 28 ᪥㸪ᮐᖠ㸦໭ᾏ㐨኱ᏛᏛ
⾡஺ὶ఍㤋㸧 

 
㸴㸬◊✲⤌⧊ 
(1)◊✲௦⾲⪅ 

 ୖ㔝 ᜨ௓ 㸦UENO KEISUKE㸧 

໭ᾏ㐨኱Ꮫ࣭኱Ꮫ㝔᝟ሗ⛉Ꮫ◊✲⛉࣭༤ኈ

◊✲ဨ 

 ◊✲⪅␒ྕ㸸㸷㸮㸲㸱㸳㸷㸶㸱 

 
(2)◊✲ศᢸ⪅ 

 ࡋ࡞ 

 

(3)㐃ᦠ◊✲⪅ 

 ࡋ࡞ 


