
 

ᅗ 2 ᐇ㦂ⓗࣀ࣑࡞㓟⁐ゎᛶࡢᣦᶆࡢẚ㍑ ᅗ 1 ྛࣔࡢࢻࢳࣉ࣌ࣝࢹᖹᆒࢬࢧ࣮ࢱࢫࣛࢡ 

[ ⫼ᬒ࣭┠ⓗ ] 
࣑ࡣࡽࢀࡇࠋࡿࡲỴ࡚ࡗࡼ㒊ศ㟁Ⲵࠊ㟁Ⲵ⥲ࠊỈᛶࡸぶỈᛶࡢ㓟ࣀ࣑ࡣจ㞟ᛶࡢࢻࢳࣉ࣌

㸦௨ୗࣥࣙࢩ࣮࣑ࣞࣗࢩศᏊືຊᏛࠋࡿ࠸࡚ࢀࡽ࠼⪄ࡿ࠶ᛶ㉁࡛ࡿࡼ㢮✀ࡢ㓟ഃ㙐ࣀ MD㸧୍ࡣ
⯡ⓗศᏊจ㞟యࡢ⇕ຊᏛ㔞ࡸ㛫౫Ꮡᛶ㛵ࡿࡍᵝ࡞ࠎ≀⌮㔞ࢆศᏊ࡛ࣞࣝ࣋ゎᯒࡿࡍ࡛࣓࢝ࠊ

ࡢจ㞟ࠊᅾ⌧ࠊࡋࡋࠋࡿࢀࡽ࠸⏝࡚ࡋᡭἲࡿࡅࢆ࣒ࢬࢽ MD ࢻ࣑ࣟࡣࣥࣙࢩ࣮࣑ࣞࣗࢩ
ᙧᡂࡢゎᯒࡀ୰ᚰ࡛ࡢᩘ「ࠊศᏊࢫࣇࣝࣔࡓ࠸⏝ࢆจ㞟ࡢゎᯒ↔Ⅼࣥࣙࢩ࣮࣑ࣞࣗࢩࡓࡗ⤠ࢆ

ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋ࠸࡞࠸࡚ࢀࢃ⾜ࡾࡼ࡞ၥ㢟ࡢィ⟬㔞ࠊࡣ MD ࣑࡚࠸⏝ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ
 ࠋࡓࡋⓗ┠ࢆࡇࡿࡍゎᯒ࡛ࣝ࣋ศᏊࣞࢆᙳ㡪ࡍࡰཬจ㞟ࡀ࠸㐪ࡢᛶ㉁ࡿࡼ㢮✀ࡢ㓟ࣀ
[ ᪉ἲ ] 

Gly, Cysࢆ㝖ࡃ 18✀㢮ࣀ࣑ࡢ㓟ࠊྠ࡚࠸⏝ࢆ 㓟ࣀ୍࣑ 4ṧᇶࡽᵓᡂࢆࢻࢳࣉ࣌ࣝࢹࣔࡿࢀࡉ
సᡂࠊࡋCᮎ➃ࢆ N -࣓ࣝࢳࠊNᮎ➃ࣝࢳࢭࢆࢆࢻࢳࣉ࣌ࣝࢹࣔࠋࡓࡋ 1㎶⣙ 104 Åࡢ❧᪉య
㛫㝸࡛➼୰ࡢ 27ศᏊ㓄⨨ࠊࡋ⣙ 30,000ಶࡢỈศᏊ࡛‶ࡓࡋࡓ⣔㸦⃰ᗘ⣙ 40 mM㸧ึࢆᮇ≧ែࡋ
ࢪ࣮ࢣࢵࣃ࢙࢘ࢺࣇࢯࣥࣙࢩ࣮࣑ࣞࣗࢩMDࡣ⟭ィࠋࡓ Amber 8.0ࠊ࠸⏝ࢆ⌮Ꮫ◊✲ᡤࡢMDࢩ
࣮࣑ࣞࣗࢩ࡛ࡶࡢ᮲௳ୗࡢK 300ࠊatom 1ࠋࡓࡋ⏝ࢆᑓ⏝ィ⟬ᶵMD-GRAPE3ࣥࣙࢩ࣮࣑ࣞࣗ
ࢆࣥࣙࢩ 100 ns⾜10ࠊ࠸ psẖฟຊࡿࢀࡉᗙᶆࡢࢱ࣮ࢹ࣮ࢠࣝࢿ࢚ࡸࢱ࣮ࢹゎᯒࠊࡓࡲࠋࡓࡗ⾜ࢆ
ࡢཎᏊࡢ࠸ࡀ㊥㞳ࡢཎᏊ㛫࠸㏆ࡶ᭱ࡢ㛫ࢻࢳࣉ࣌ྛࠊࡵࡓࡿࡍホ౯ࢆจ㞟ᛶࡢ㓟ࣀ࣑ van der 
Waals༙ᚄ௨ୗࡢሙྜࠊ୧ࢆ࣮ࢱࢫࣛࢡࡀࢻࢳࣉ࣌ᙧᡂࡿࡍᐃ⩏ࠋࡓࡋ 
[ ⤖ᯝࡧࡼ࠾⪃ᐹ ] 

I, V, L, N, Q, F, Y, W, M, Hࡣࢻࢳࣉ࣌ࡿ࡞ࡽ 23 ~ 27ศᏊࢆ࣮ࢱࢫࣛࢡࡢᙧᡂࠋ୍ࡓࡋ ᪉ࠊE, D, R, K
㸦ᅗࡓ࠸࡚ࡋᙧᡂࢆ࣮ࢱࢫࣛࢡࡀࢻࢳࣉ࣌ࡢ㒊୍ࡣT, A, P, Sࠊࡎࡏᙧᡂࢆ࣮ࢱࢫࣛࢡࡣ 1㸧ࢱࢫࣛࢡࠋ
࣮ᙧᡂ࣓ࢆ࣒ࢬࢽ࢝ゎᯒࠊࡿࡍR, K, D, Q࡛ࡣ㟼㟁ࡿࡼ࣮ࢠࣝࢿ࢚ⓎࡀࠊࡃࡁN, Q, S, T࡛ࡣ
ഃ㙐ࡀ㛵ࢻࢳࣉ࣌ࡿࡍ㛫ࡢỈ⣲⤖ྜࡀ☜ㄆࡿࡼྜ⤖ࠊࢀࡉᏳᐃ࣮ࢱࢫࣛࢡࡀᙧᡂᙳ㡪࠸࡚ࡋ

ࡇࡿ࠶࡛ࣝࢥ࣒ࢲࣥࣛࡀࢻࢳࣉ࣌ࡢࢇࠊࡾࡼゎᯒࡢḟᵓ㐀ࡽࡉࠋࡿࢀࡽ࠼⪄ࡿ

ഃࡸ↓᭷ࡢ㟁Ⲵࡽࡇࡢࡽࢀࡇࠋࡓࢀࡉㄆ☜ࡀࡇࡿ࠶จ㞟࡛ࢫࣇࣝࣔࡣ࣮ࢱࢫࣛࢡࡢࡇࠊࡽ

㙐ࡢᵓ㐀ࣀ࣑ࡓࡗ࠸㓟ࡿࡼ㐪࣮ࢱࢫࣛࢡࡀ࠸ᙧᡂᙳ㡪ࢆཬࡀࡇࡿ࠸࡚ࡋࡰ♧၀ࠋࡓࢀࡉ 
ᅗࠋࡓࡋẚ㍑ᣦᶆࡢゎᛶ⁐࡞ᐇ㦂ⓗࢆᮏィ⟬⤖ᯝࠊࡓࡲ 1 ࡿࡍᏳᐃࡀᙧᡂ࣮ࢱࢫࣛࢡࠊ࡚࠸࠾

80 ~ 100 ns㛫ࡢࢬࢧ࣮ࢱࢫࣛࢡࡢᖹᆒࢆᮏ◊✲ࡢ⁐ゎᛶࡢᣦᶆࠋࡓࡋᅗ ࢆᣦᶆࡢ⟭ᮏィࠊࡾࡼ2
Hydrophobicity㸦Nozaki, 1971㸧ẚ㍑ࠊࡿࡍ࡚ࣀ࣑ࡢ㓟࡛ྠᵝ࡞ഴྥࡀぢࡢࡑࠋࡓࢀࡽࡢ⁐ゎ
ᛶࡢᣦᶆࡢẚ㍑࡛ࠊࡶI, V, Lࡸ P, Y, Wྠ࡛࡞ᵝ࡞ഴྥࡀ☜ㄆ࡛ࡢࡇࠋࡓࡁ⤖ᯝࠊࡣᮏィ⟬ࡢᣦ
 ࠋࡿࡍ၀♧ࢆࡇࡓࡁ࡛⌧࡚ࡗࡼࣥࣙࢩ࣮࣑ࣞࣗࢩᮏࡀゎᛶ⁐ࡢ㓟ࣀ࣑ࠊ࠼ຍࡇࡿࡅࢆ
ᮏ◊✲ࣀ࣑ࠊࡽ㓟ࡢ✀㢮ࡿࡼศᏊ㛫㟼㟁ࡸ࣮ࢠࣝࢿ࢚Ỉ⣲⤖ྜࡢ㐪࣮ࢱࢫࣛࢡࡀ࠸ᙧᡂᐤ

࣮ࢱࢫࣛࢡࡢࡇࠊࡋᙧᡂࡣぶỈᛶࡸỈᛶࡓࡗ࠸ᛶ㉁ࡃࡼࢆᫎࡀࡇࡿ࠸࡚ࡋ᫂ࠋࡓࡗ࡞ࡽ  
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