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 Design of α−helical coiled coil heterodimer for polypeptide catenane synthesis 
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Fig. 1  Synthesis of catenane via coiled coil 

structure. 
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࿌ࡿ࠸࡚ࢀࡉα−helical coiled coil dimer ( EK ) 

㸪helixࡋ⪄ཧࢆ( Fig. 3 )ࡢࡶࡢ ࢆᏳᐃࡢ

┠ⓗ࡚ࡋ b ࡧࡼ࠾ c ࢆ Ala ṧᇶ⨨
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㛫࡚࠸࠾㏆᥋ࡿࡍ e ࡧࡼ࠾ g ࡢ㟼㟁┦
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㸪eࡵࡓࡿ࠸࡚ࢀࡽ▱ࡀ ࡧࡼ࠾ g ࢆ SDP+

ࡣ࡛ Lys ṧᇶ㸪SDP−࡛ࡣ Glu ṧᇶࡒࢀࡑ

ࡢ㝿࠺⾜ࢆ㸪⢭〇㸬᭱ᚋࡓࡋ⨨ࢀ UV ᳨

ฟࡢࡵࡓࡢᶆ㆑࡚ࡋ Tyr ࢆ N ᮎ➃ᑟධࡋ

 㸬ࡓ

 

 ࡢࢻࢳࣉ࣏࣌ࣜ .3−2
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Fig. 4 CD 㸬ࡍ♧ࢆᯝ⤖ࡢᐃ ࣝࢺࢡ࣌ࢫ

ࡀࢻࢳࣉ࣏࣌ࣜ helix ᵓ㐀 ( α−helix ࡣ࠸ࡿ࠶

α−helical coiled coil ) ࢆᙧᡂࡿ࠸࡚ࡋ㝿㸪

208, 222 nm ㏆㈇ࡢᴟࢆ᭷ࢡ࣌ࢫࡿࡍ

㸪ࡓࡲ㸬ࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࢀࡉ ほࡀࣝࢺ

ࡀࢻࢳࣉ࣏࣌ࣜ random ᵓ㐀࡛ࡿ࠶ሙྜ㸪200 

nm ㏆㈇ࡢᴟࡀほ ࡽ▱ࡶࡇࡿࢀࡉ

㸪SDP−༢⊂⣔㸪ࡽᐃ⤖ᯝ ࡢ㸬ᅇࡿ࠸࡚ࢀ

SDP+༢⊂⣔ࡧࡼ࠾SDP+ / SDP−㸻1 / 1ΰྜ⣔

ࡶ࡚࠸࠾ࣝࣉࣥࢧࡢࢀࡎ࠸ࡢ 208, 222 nm

㏆㈇ࡢᴟࡀほ ࡓࢀࡉ㸬ࡵࡓࡢࡇ㸪࠸

ࡀࢻࢳࣉ࣏࣌ࣜࡶ࡚࠸࠾⣔ࡢࢀࡎ helix ᵓ

㐀ࢆᙧᡂྍࡿ࠸࡚ࡋ⬟ᛶࡿࢀࡽ࠼⪄ࡀ㸬SDP+

༢⊂⣔ࡧࡼ࠾ SDP−༢⊂⣔ࡢ⤖ᯝ࡛ࡣ 222 nm

㏆ほ ࡢ➼ྠࡣࣝࢼࢢࢩࡓࢀࡉᙉᗘࡀࡔ㸪

208 nm ㏆ほ ࡢࣝࢼࢢࢩࡓࢀࡉᙉᗘࡣ

SDP−༢⊂⣔ࡢ᪉ࡀ࠸ࡁ㸬208 nm ㏆ࢩࡢ

㸪ࡵࡓࡿ࠸࡚ࢀࡉ ほἼ㛗ഃ▷ࡸࡸࡀࣝࢼࢢ

200 nm ㏆ほ ࡿࢀࡉ random ᵓ㐀ࢢࢩࡢ

−㸪SDPࡵࡓࡢࡑ㸬ࡿࢀࡽ࠼⪄ࡀΰྜࡢࣝࢼ

༢⊂⣔࡛ࢻࢳࣉ࣏࣌ࣜࡣ㙐୰ random ᵓ㐀

ࡽ࠼⪄ࡿ࠸࡚ࢀࡲྵࡀ㒊ศࡿ࠸࡚ࡋᙧᡂࢆ

㸬SDP+ / SDP−㸻1 / 1ࡿࢀ ΰྜ⣔ࡢ⤖ᯝ࡛ࡣ

ࡢࢀࡎ࠸ࡢࡢࡘ⤖ᯝࡶࡾࡼ 208, 222 nm

㏆ࡀࣝࢼࢢࢩࡢ㢧ⴭほ ࡿࢀࡉ㸬ࡓࡢࡇ

࡞Ᏻᐃࡾࡼ㸪ࡵ helix ᵓ㐀ࢆᙧᡂࡇࡿ࠸࡚ࡋ

 㸬ࡿࢀࡽ࠼⪄ࡀ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4  CD spectra of the designed 

polypeptides ( SDP− only ( ○ ), SDP+ only 

( ● ), and 1:1 mixture of SDP− and SDP+ 

( ● ) ) in this study. 
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Fig. 2  Helical wheel of α−helical coiled coil 

dimer. 

Fig. 3  Amino acid sequences of designed 

polypeptides in this study. 
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㸪Fig.5࠾࡞ ᅇ㌿ࡶࢀࡎ࠸ࡣᯝ⤖ࡓࡋ♧

ᩘ:35000 rpm ࡛ศᯒࡿ࠶࡛ࡢࡶࡓࡋ㸬 

ᯝ㸪SDP+ / SDP−㸻1 / 1⤖ࡢࡑ ΰྜ⣔ ( Fig. 5 

c) )ࡳࡢ࡚࠸࠾㔞యᐃࡿࢀࡉண ศ

Ꮚ㔞ࡢィ⟬᭤⥺ ( ᐇ⥺ ) ᐇ ್ࡀ

㸪༢㔞ࡓࡲ㸬ࡿࢀࡉほᐹࡀࡇࡿ࠸࡚ࡋ⮴୍

య༉ᩛࡿࡍศᏊ㔞 3000 ◚ ) ⥺ィ⟬᭤ࡢ

㸪ࡵࡓ࠸࡞ࡀ㒊ࡿࡁㄆ࡛☜ࡀ㛵ᛶ┦ ( ⥺

ࢀࡽ࠼⪄ࡿ࠸࡚ࡋᙧᡂࢆ㔞యࡰ

 㸬ࡿ

 CD ⤖ࡢ㉸㐲ᚰศᯒࡧࡼ࠾ᐃ ࣝࢺࢡ࣌ࢫ

ᯝࡽ㸪SDP+ࡧࡼ࠾ SDP−༢⊂⣔࡛ࡣᏳᐃ࡞

α−helical coiled coil 㸪ࡎࡁ࡛ࡀࡇࡿࡍᙧᡂࢆ

Ỉ⁐ᾮ୰࡛༢㔞య࡚ࡋᏑᅾࡀࡿ࠸࡚ࡋ㸪

SDP+ / SDP−㸻 1 / 1 ΰྜ⣔࡛ࡣᏳᐃ࡞

α−helical coiled coil 㸪ࡾ࠾࡚ࡋᙧᡂࢆ

㔞యࢆᙧᡂࡀࡇࡿ࠸࡚ࡋ♧၀ࡓࢀࡉ㸬 

௨ୖࡽࡇࡢ㸪SDP+ࡧࡼ࠾ SDP−ΰྜ⣔

࡛⏝᭷࡚࠸࠾ᙧᡂࣥࢼࢸ࢝ࢻࢳࣉ࣏࣌ࣜࡣ

࣏ࣜᙧᡂࣥࢼࢸ࢝ࡣ㸬ᚋࡿࢀࡽ࠼⪄ࡿ࠶

࠶ணᐃ࡛࠺⾜ࢆウ᳨ࡢタィ࣭ྜᡂࡢࢻࢳࣉ࣌

 㸬ࡿ
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Fig. 5  Results of sedimentation equilibrium 

analysis by ultracentrifugation of a) SDP−, b) 

SDP+, and c) 1:1 mixture of SDP+ and SDP−. 

The samples were centrifuged at 35000 rpm at 

20 ℃, and the absorbance was monitored at 

230 nm. 
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