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࠙⫼ᬒ࣭┠ⓗ  ࠚ
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⣧᳨࡛ฟࡀᐜ࣓᫆ࣥࢻ࡞ቃ⏺ࢆᑐ㇟࡚ࡋⓎ㐩࣓ࣥࢻࠊࡋࡋࠋࡓࡁ࡚ࡋቃ⏺ࡢከࣉ࣮ࣝࡀࡃᵓ

㐀࡛ࢫࢡࢵࣜ࣊ࠊࡾ࠶ᵓ㐀࣓ࣥࢻࡿࢆቃ⏺㸦࣮࢝ࣥࣜࣝ࢝ࣜ࣊㸧ࡿ࡞␗ࡣࣉ࣮ࣝࠊࡣ≉ᚩࡶࢆ

ࡓࡋ≉࣮࢝ࣥࣜࣝ࢝ࣜ࣊ࡣ࡛✲◊ᮏࠊ࡛ࡇࡑࠋࡓࡗ࠶ᅔ㞴࡛ࡣࡇࡿࡍ ᪉ἲ࡛ணࡢᚑ᮶ࡵࡓࡘ

Ꮫ⩦ࢆࢱ࣮ࢹᵓ⠏ࠊࡋᶵᲔᏛ⩦ἲࡿ࠶࡛✀୍ࡢ SVM (Support Vector Machine) ࡓ࠸⏝ࢆண ᶵࡢ㛤Ⓨ
 ࠋࡓࡋⓗ┠ࢆ
࠙᪉ἲࠚ  
ࢺࢵࢭࢱ࣮ࢹࡢ࣓ࣥࢻࡿྲྀࢆᵓ㐀࡚ࡋ❧⊃ : ᵓ⠏ࡢࢺࢵࢭࢱ࣮ࢹ࣮࢝ࣥࣜࣝ࢝ࣜ࣊ .1 IS-Dom 
ࡇࠋࡓࡋసᡂࢆࢺࢵࢭࢱ࣮ࢹࡢ㉁ࢡࣃࣥࢱ࣓ࣥࢻከࡴྵᩘ「ࢆ࣓ࣥࢻࠊࡋᚓྲྀࢆ㡿ᇦ࣓ࣥࢻࡽ

࣓ࢻࠊ࡛ࢺࢵࢭࢱ࣮ࢹࡓࡋ௦⾲㑅ฟḟࠋࡓࡋ㑅ฟࢆ௦⾲㓄ิ࡚ࡗࢆ nrPDB ࡽࢺࢵࢭࢱ࣮ࢹࡢ
ࠊࡽᵓ㐀ሗࡣ⏝స┦ࠋࡓࡋ⟭ィࢆᩘ⏝స┦ࡢ㛫ࡢ࣓ࣥࢻࡓࡋ㞄᥋ṧᇶࡿ࠶⏺ቃࣥ

ࢆ⏺ቃ࣓ࣥࢻ࠺ࡼࡿ࡞‶㜈್ᮍࡀᩘ⏝స┦ࠋࡓࡋฟ⟭ࢆࠖࢱࢫࣛࢡỈᛶࠕࠖྜ⤖Ỉ⣲ࠕ

๓ᚋᣑᙇ᭱ࠊࡋ㛗ࡓࡗ࡞㡿ᇦ࣮࢝ࣥࣜࢆ㡿ᇦྠࠊ࡚ࡋࡑࠋࡓࡋᐃ࣮࢝ࣥࣜࡓࡋ㡿ᇦ70 ࡢ% ௨
 ࠋࡓࡋ࣮࢝ࣥࣜࣝ࢝ࣜ࣊ࢆࡢࡶࡿࢆᵓ㐀ࢫࢡࢵࣜ࣊ࡀୖ
2. ≉ᚩᢳฟ : 2840 ಶࡢ≉ᚩ㸦ḟᵓ㐀ࣀ࣑ࠊ㓟ฟ⌧㢖ᗘࠊ≀⌮Ꮫⓗ≉ᛶ࡞㸧ࠊࡽRandom Forest 
ࡽ⩌ᚩ≉ࡢࡇࠊḟࠋࡓࡋᢳฟࢆᚩ 41 ಶ≉࡞᭷ຠ ண࣮࡚࢝ࣥࣜࣝ࢝ࣜ࣊࠸⏝ࢆ Stepwise 
Selection ࡛ண ᭱㐺࡞≉ᚩ⤌ࢆࡏࢃྜࡳỴᐃ᭱ࠋࡓࡋᚋࡢࡇࠊ≉ᚩࢆ SVM ࡢᏛ⩦⏝ࠊࡋண
 ᶵࢆᵓ⠏ࠋࡓࡋ 
3. ண ᶵࡢホ౯ : 5-Fold Cross Validation Test ࡚ண ᶵࡢホ౯ࠊ࠸⾜ࢆண ຠ⋡ࢆ⟬ฟࠋࡓࡋ 
࠙⤖ᯝ࣭⪃ᐹࠚ 
 ᵓ⠏࣮࢝ࣥࣜࠊࡢࢺࢵࢭࢱ࣮ࢹࡓࡋෆ࣓ࣥࢻෆࡢ

㸦ᅗࡓࡋẚ㍑ࢆ㓟⤌ᡂࣀ࣑ࡢࢫࢡࢵࣜ࣊ 1㸧ࠋฟ⌧㢖ᗘ
♧㟷Ⰽ࡛ࡣෆ࡛࣮࢝ࣥࣜࠊࡿࡍ┠ὀ㓟ࣀ࣑࠸㧗ࡢ

ࡣ࡛ࢫࢡࢵࣜෆ࣓ࣥࢻࠊࡃከࡀ㓟ࣀ࣑ぶỈᛶࡓࡋ

㉥Ⰽ࡛♧ࡓࡋỈᛶࣀ࣑㓟ࡀከࡃぢࢃࡀࡇࡿࢀࡽ

ࢫࢡࢵࣜ࣊ෆ࣓ࣥࢻࡀ㡿ᇦ࣮࢝ࣥࣜࠊࡣࢀࡇࠋࡓࡗ

ẚ࡚㟢ฟࠋࡿࢀࡽ࠼⪄ࡵࡓࡿ࠸࡚ࡋ 
 ḟࠊண ᶵࡢᛶ⬟ࢆホ౯ࠊ࡚ࡋ࣮ࣝࣟࢺࣥࢥࠋࡿࡍ

 ᡭἲࡿࡍ ண࣮࢝ࣥࣜࢆ୰ᚰṧᇶࡢ㉁㓄ิ㛗ࢡࣃࣥࢱ
(Half Cut) ࡛࣒ࢲࣥࣛࠊண ࡿࡍᡭἲ (Random Cut)ࢻࠊ
ࡋ≉࣮࢝ࣥࣜࣉ࣮ࣝ ࠊቃ⏺ண ᶵ (PPRODO)࣓ࣥ
ṧࡢ᭱ࡀฟຊ್ࡢ SVMࠋࡓ࠸⏝ࢆ ண ᶵ (DROP)ࡓ
ᇶࢆ୰ᚰ21ࠊ11ࠊ1  ṧᇶࡢண 㡿ᇦࢆタᐃࡀࢀࡇࠊࡋ
ணࢆሙྜࡿ࠸࡚ࡋ「㔜㡿ᇦ࣮࢝ࣥࣜࡢෆࢺࢵࢭࢱ࣮ࢹ

ࡍពࢆྜࡢ࣮࢝ࣥࣜࡓࡋṇゎࠊࡣ⋠ண ຠࠋࡓࡋṇゎࡢ 

ࠊࡣ (Stepwise ᚋࠊStepwise ๓) ண ᶵࡓࡋ㛤Ⓨࠋࡓࡋ♧ࢆ⋠ண ຠ 1 ⾲ࠋࡓ࠸⏝ࢆ Sensitivity ࡿ
 ࡛᭱ࡀ Sensitivity ࡾࡼ Stepwise Selectionࠊࡓࡲࠋࡓࡋ♧ࢆண ⢭ᗘ࠸㧗ࡶࡾࡼ࣮ࣝࣟࢺࣥࢥ
♧༑ศࢆ⬟ᛶ࡞᭷ຠࡢ࡚ࡋண ᶵࡓࡋ≉࣮࢝ࣥࣜࣝ࢝ࣜ࣊ࠊࡣᯝ⤖ࡢ௨ୖࠋࡓࡋୖྥ 12.9%
 ࠋࡿ࠶࡛ࡢࡶࡍ
⾲ 1. ண ຠ⋡ࡢẚ㍑  

 Sensitivity 

 1 ṧᇶ 11 ṧᇶ 21 ṧᇶ 

Stepwise ๓ 0.357 0.457 0.571 

Stepwise ᚋ 0.486 0.586 0.629 

Half Cut 0.257 0.300 0.357 

Random Cut 0.120 ± 0.038 0.220±0.041 0.267±0.040 

PPRODO 0.243 0.257 0.271 

DROP 0.029 0.029 0.029 

ᅗ 1. ࣀ࣑㓟⤌ᡂࡢẚ㍑ 


