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helix ࡾࡼࡇࡿࡍྜࡀ 3 㔞య coiled coil

ࡿࡍᙧᡂࢆ Isoleucine Zipper polypeptide ሗࡀ

࿌ࡿ࠸࡚ࢀࡉ 2)㸬ࡓࡲ㸪Ỉᛶࣀ࣑ࡢࢥ

㓟ṧᇶࢆᨵኚ࡛ࡇࡿࡍ 2㹼5 㔞య coiled coil
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ࡢࡑ㸪ࡋⓗ┠ࢆࡇࡿᚓࢆࣥࢼࢸ࢝ࢻࢳࣉ

ᇶ┙ᵓ㐀 coiled coil ᙧᡂࡢࢻࢳࣉ࣏࣌ࣜ

࣏࣌ࣜࡓࡋ㸪タィ㸪ྜᡂ࡚ࡋࡑ㸬ࡓ࠼⪄ࢆ⏝

ࡢ᭷⏝ᛶࡢ㉁ྜᡂࢡࣃࣥࢱ㉸ศᏊࡢࢻࢳࣉ
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2. ᐇ㦂ᐇ㦂ᐇ㦂ᐇ㦂 

 ᡂྜࡢࢻࢳࣉ࣏࣌ࣜ .2−1

᪥㸪ᵝ࡞ࠎ᪉ἲ࡛ࡢࢻࢳࣉ࣏࣌ࣜᏛྜ

ᡂࡀࡿ࠸࡚ࢀࢃ⾜ࡀ㸪᭱ࡶᐜ᫆▷㛫࡛࣏

ⓗ⯡୍ࡀᅛ┦ྜᡂἲࡿࡁᡂ࡛ྜࢆࢻࢳࣉ࣌ࣜ

ࣀ࣑ಖㆤࡣᡂἲྜࡢࡇ㸬ࡿ࠸࡚ࢀࡽ࠸⏝

㓟ࡢ⬺ಖㆤ㸪⦰ྜࡾ⧞ࡢ㏉ࡾࡼࡋ㸪ྜᡂ⏝

ᶞ⬡ୖ࡛ࢆࢻࢳࣉ࣏࣌ࣜCᮎ➃ഃࡽNᮎ➃

ഃఙ㛗ࡏࡉ㸪᭱ᚋ⬺ᶞ⬡᧯స࣏ࡾࡼ

ࡣ࡛✲◊㸬ᮏࡿ࠶ᡂἲ࡛ྜࡿᚓࢆࢻࢳࣉ࣌ࣜ

 ࡞᮲௳࡛ྜᡂࡿࡁ࡛ࡀ Fmoc ᅛ┦ྜᡂἲ 

 㸬ࡓࡗ⾜ࢆᡂྜࡢࢻࢳࣉ࣏࡚࣌ࣜ࠸⏝ࢆ

 

2−2.೫ගⰍᛶ ( CD ) ࣝࢺࢡ࣌ࢫ ᐃ 

100 mM ࣜࣥ㓟⦆⾪ᾮ ( pH 7.0 ) ୰㸪⥲࣏

ᗘ⃰ࢻࢳࣉ࣌ࣜ 20 µMࡢ᮲௳࡛ ᐃࡓࡗ⾜ࢆ㸬  

 

2−3. ㉸㐲ᚰศᯒ 

ᅇ㌿ᩘ 28000, 30000, 32000 rpm㸪20 h ỿ㝆

ᖹ⾮ἲࢀࡒࢀࡑࡾࡼ ᐃ࠸⾜ࢆ㸪ࣂ࣮ࣟࢢ

ࢆศᏊ㔞ࡾࡼࡇ࠺⾜ࢆࢢࣥࢸࢵࣇࣝ

ồࡓࡵ㸬㉸㐲ᚰศᯒ⨨ࡣ BECKMAN 

COULTER 〇ࡢ XL−A ゎࡢࢱ࣮ࢹ㸪ࡋ⏝ࢆ

ᯒ  ࡣ Optima XL−A/XL−I Data Analysis 

Software Version 6.03   㸬ࡓࡋ⏝ࢆ
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3. ⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ࣭࣭࣭࣭⪃ᐹ⪃ᐹ⪃ᐹ⪃ᐹ 

 タィࡢࢻࢳࣉ࣏࣌ࣜ .3−1

タィྜࡢࣥࢼࢸ࢝ࢻࢳࣉ࣏࣌ࣜࡓࡋᡂ⣔ࢆ

Fig. 1 a)ࡍ♧㸬ᮏ⣔ࡢ➨୍ẁ㝵࡛ࡣ de novo

タィ࡚ࡋࣇ࣮ࢳࣔࡢࢻࢳࣉ࣏࣌ࣜ coiled 

coil tetramer ࢆᮏ㙐ྜ⣔ࡢ㸪ᕪᆺ࠸⏝ࢆ

ᵓ⠏ࢆࡇࡿࡍ┠ⓗࡿࡍ㸬Fig. 1 b) coiled 

coil tetramer 㸬ࡍ♧ࢆᵓ㐀࣮ࣝ࣍ࣝ࢝ࣜ࣊ࡢ

㔞యᙧᡂࡢせᅉࡶ࡚᭱ࡋ࣏ࡣࡢࡶ࠸ࡁ

ࡿ࠶༢୰ࡋ㏉ࡾ⧞ࡢ㙐ࢻࢳࣉ࣌ࣜ a, d 

ࡿࡼ⏝Ỉᛶ┦సࡢ㓟ࣀ࣑Ỉᛶࡢ

Ỉᛶࡢࢥᙧᡂ࡛ࡿ࠶㸬ࡓࡲ㸪e, g, b, c 

㓄ࡓࡋぶỈᛶࣀ࣑㓟ࡿࡼ㟼㟁┦స⏝ࡶ

㸬タࡿ࠸࡚ࡋᐤྜࡢ㙐㛫ࢻࢳࣉ࣏࣌ࣜ

ィࢆࢻࢳࣉ࣏࣌ࣜࡓࡋ Fig. 2 㸬Linkerࡍ♧

㒊ศᏳᐃࡿ࠸࡚ࢀࡉGlycine linker࠸⏝ࢆ

ࡓ EA54 ࡧࡼ࠾ KW54  㸬ࡓࡋタィ࣭ྜᡂࢆ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ࡢࢻࢳࣉ࣏࣌ࣜ .3−2

 ࣥࣙࢩ࣮ࢮࣜࢱࢡࣛࣕ࢟

Fig. 3 CD 㸬ࡍ♧ࢆᯝ⤖ࡢᐃ ࣝࢺࢡ࣌ࢫ

ࡀࢻࢳࣉ࣏࣌ࣜ helix ᵓ㐀 ( α−helix ࡣ࠸ࡿ࠶

coiled coil ) ࢆᙧᡂࡿ࠸࡚ࡋ㝿㸪208, 222 nm

㏆㈇ࡢᴟࢆ᭷ࡀࣝࢺࢡ࣌ࢫࡿࡍほ ࡉ

ࢳࣉ࣏࣌ࣜ㸪ࡓࡲ㸬ࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࢀ

ࡀࢻ random ᵓ㐀࡛ࡿ࠶ሙྜ㸪200 nm ㏆

㈇ࡢᴟࡀほ ࡿ࠸࡚ࢀࡽ▱ࡶࡇࡿࢀࡉ㸬

ᅇࡢ ᐃ⤖ᯝࡽ㸪KW54 ༢⊂⣔㸪EA54

༢⊂⣔࡛ࡣ 200 nm ㏆㈇ࡢᴟࡀほ ࡉ

㸪KW54:EA54=1:1ࢀ ΰྜ⣔࡛ࡣ 208, 222 nm

㏆㈇ࡢᴟࡀほ ࡓࢀࡉ㸬ࡵࡓࡢࡇ㸪1:1

㑅ᢥⓗ࡚࠸࠾⣔ࡢ helix  ࡿ࠸࡚ࡋᙧᡂࢆ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Mcalc Mobs (Da) 

KW54 6057.38 5426±395 

EA54 5844.04 5237±1064 

KW54:EA54=1:1 11901.42 11903±557 

 

  㸬ࡿࢀࡽ࠼⪄

Table 1㉸㐲ᚰศᯒࡢ⤖ᯝࡍ♧ࢆ㸬KW54

 EA54 ᐃ⤖ᯝ ࡢࢀࡎ࠸ࡣ࡚࠸࠾⣔ࡢ

㸬ࡓࢀࡽᚓࡀ್ࡓࡋ⮴୍ࡃࡼ್ ணࡶ࡚࠸࠾

CD ࡿࡍຍࢆᯝ⤖ࡢᐃ ࣝࢺࢡ࣌ࢫ

KW54  EA54 ᙧࡀྜయ㛫࡛㑅ᢥⓗࡢ

ᡂࡿࢀࡽ࠼⪄ࡿ࠸࡚ࢀࡉ㸬 

ᅇࡢ⤖ᯝࡽ EA54 ࡧࡼ࠾ KW54 ࠸⏝ࢆ

 coiled ࡞⏝᭷ࡵࡓࡢᡂྜࣥࢼࢸ࡛࢝ࡇࡿ

coil ࠼⪄ࡿࢀࡽᚓࡃࡼ⋠ຠࡀࢺ࣮ࣞࣉࣥࢸ

ࡢ≦ᙧࡢྜయ࡚࠸⏝ࢆ⣔ࡢࡇ㸪࡛ࡢࡿࢀࡽ

☜ㄆ㸪ࣥࢼࢸ࡚࢝ࡋࡑࡢᐇ㊶࠺⾜ࢆ㸬 
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Fig. 1  a) Synthetic strategy of catenane by 

using coiled coil template. b) Helical wheel of 

coiled coil tetramer. 
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Fig. 3  CD spectra of KW54 (○), EA54 (●) 

and an equimolar mixture of KW54 and 

EA54(■). 

Table 1  Sedimentation equilibrium data of 

KW54 and EA54 system 

Fig. 2  Amino acid sequences of designed 

polypeptides in this study. 
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