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#��� ������ Savinin 㘃✼૕ߩวᚑߩࠄࠇߘ߮ࠃ߅⚦⢩Ქᕈ⹏ଔ  

  ٤‛ㇱാ㚍㧘⷏⣁� ኼ㧘⮮ේᢅ⟤㧘⩲ේථ਽㧘ጊౝ� ⡡㧘㚂⮮⟵ඳ  

  㧔ᗲᇫᄢ࡮ㄘ㧕  

 

#��� ������ ߩ㘃✼૕࠼࡝ࡊࡠࠢ࠳ࡒࠗࠆߔ᦭ࠍၮ឵⟎ߦ㧡૏ߩⅣࡦࠫ࡝࠱࠳ࡒࠗ

ਃᰴరቯ㊂⊛᭴ㅧᵴᕈ⋧㑐⸃ᨆ  

  ٤㐳ጟ߭ࠆ߆㧘⷏⣁� ኼ㧘⿒᧻⟤♿ 1㧘ጊౝ� ⡡㧘㚂⮮⟵ඳ  

  㧔ᗲᇫᄢ࡮ㄘ㧘 1 ੩ㇺᄢ㒮࡮ㄘ㧕  

 

#��� ������ D-ࠬ࡯ࡠࠕ 㐳⺞▵ᵴᕈ↢‛ᬀߣวᚑߩ࡞࠹㈶㉄ࠛࠬ࡞࠴ࡈ࠽-2-  

  ٤૒㊁⌀ᄹ⟤㧘ᐢἑ⧎Ⓞ㧘Ꮉᶉᐽᒄ  

  㧔㚅Ꮉᄢ࡮ㄘ㧕  

 

#��� ������ D-ࠬ࡯ࡠࠕ⺃ዉ૕ߩวᚑᬀߩߘߣ‛↢㐳⺞▵૞↪  

  ٤቟⮮� శ㧘Md. Tazul Islam Chowdhury㧘Ꮉᶉᐽᒄ  

  㧔㚅Ꮉᄢ࡮ㄘ㧕  

 

#��� ������ ߣวᚑߩዉ૕⺃ࠬ࡯࠻ࡦࡍ MOLT-4F ⊕ⴊ∛⚦⢩ߦኻࠆߔჇᱺ㒖ኂᵴᕈ  

  ٤㜞ୖජ዆㧘ዊᯅస຦㧘ᩉ↰� ੫㧘Ꮉᶉᐽᒄ  

  㧔㚅Ꮉᄢ࡮ㄘ㧕  
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#��� ������ The synthesis of 4,5-disubstituted-3-deoxy-D-manno-octulosonic acid (Kdo) 

derivatives 

  ٤Ruiqin Yi, Tsuyoshi Ichiyanagi 

  㧔Fac. of Agric., Tottori Univ.㧕  

 

#��� ������ ಽሶౝࠣ࡞ࠪࠦ࡝ൻ෻ᔕࠍ೑↪ࠆߔ Kdo2 วᚑ⎇ⓥߩ♧  

  ٤↰ဈℰ⫓ 1㧘৻ᩉ� ೰  

  㧔㠽ขᄢ㒮࡮ㄘ㧘 1 㠽ขᄢ࡮ㄘ㧕  

 

#���� ������ ਛ࿖↥ࠅࠃࡉ࡯ࡂන㔌ߚࠇߐ᛫⣲≌‛⾰࡞࠲ࠬ࡝ࠢࠛࠝࡑVߩวᚑ⎇ⓥ  

  ٤ᷡ↰ᵗᱜ㧘ዊ┻ᱜᤩ 1㧘૒⮮ᕺ㉿ሶ 1㧘૒ޘᧁ㇚㚅 1㧘ᵻየᵗ᮸ 1㧘  

  ፉፒᵏᴦ 1㧘ጊ↰޿ߡሶ 1㧘᪀ේ㊀ᢥ 1 

  㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘 1 ᧲ർᄢ㒮࡮ㄘ㧕  

 

#���� ������ ߡ޿ߟߦℂᵴᕈ↢ߣ㚅᳇ᚑಽߩ㧔Senna occidentalis L.㧕⒳ሶ⨲߱ߪ  

  ٤ర⍫୶ሶ㧘ర⍫⍮ᔒ 1㧘ጟ↰⧐ᴦ㧘㊁᧛ᱜੱ  

  㧔ㄭ⇰ᄢ㒮ࠬࠪ࡮Ꮏ㧘 1 ፉᩮᄢ㒮࡮ක㧕  

 

#���� ������ 㧠⒳ߩ᛫㉄ൻ⹜㛎ࠆࠃߦ oleuropein aglycon ࠃ߅‛㉂Უㆶర↢ᚑࡦࡄߩ

ଔ⹏ߩ‛㑐ㅪൻวߩߘ߮  

  㜞ᵤ✍㚅㧘٤ฎ⾐߹ࠅሶ㧘ਃቛ೰ผ 1㧘ᓢ� ᕺ⟤ 2㧘⩵࿾ᢘ৻ 2㧘  

  ੳᚭ↰ᾖᒾ㧘␹ፒ� ᶈ  

  㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘 1 ጟጊ⋵Ꮏᛛ࠮㧘 2 ᣣᧄࠝࡉ࡯࡝㧔ᩣ㧕㧕  

 

#���� ������ Ǫ -N-Acetylglucosaminidase 㒖ኂ‛⾰↢↥♻⁁⩶ࠆߔ↥↢߇᣸⯻ᚑ㐳೙

ᓮ‛⾰  

  ٤㜟ㄞ╉ℂ㧘ᅏ↰� ᔀ 1㧘␹ፒ� ᶈ㧘ੳᚭ↰ᾖᒾ  

  㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘 1 ᧲੩ᄢ࡮ℂ㧕  
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$ ળ႐㧔��� ⻠⟵ቶ㧕ޟᓸ↢‛࡮ㆮવሶޠ�

�

$��� ������ Screening and characterization of ulvan-degrading bacteria 

  ٤૗� Ꮉ㧘㜞ᯅ� ੫㧘ᄢ⷏ᶈᐔ  

  㧔㜞⍮ᄢ࡮ㄘ㧕  

 

$��� ������ ㉄ᕈ㋶ጊᑄ᳓ಣℂߦ᦭↪ߥᓸ↢‛ߩត⚝  

  ٤ጊᧄᐽᰴ㇢㧘Sultana Sharmin1㧘㊄የᔘ⧐ 1㧘਄᧛৻㓶 1 

  㧔ጟጊᄢ࡮ㄘ㧘 1 ጟጊᄢ㒮࡮ⅣႺ↢๮㧕  

 

$��� ������ 㕖↢‛⚛᧚ߦઃ⌕ߚߒᄢ⣺⩶ O157 ⠴ᕈࡓ࠙࡝࠻࠽ᰴ੝Ⴎ⚛㉄ߩ  

  ᓟ⮮᦬ᳯ 1,2㧘ㅷ� ’ሶ 3㧘٤ᮮ੗ᎹਭᏆ↵ 1 

  㧔 1 ᓼፉᄢ㒮࡮✚ว⑼ቇ㧘 2 ྾࿖ᄢ࡮⍴ᄢㇱ㧘 3 ␹ᚭᅚ⍴ᄢ㧕  

 

$��� ������ T-RFLP ᴺࠆࠃߦ 18S-rDNA ᦨㆡൻߩᨆ⸂࠻ࡦࡔࠣ࡜ࡈ  

  ٤ᦥᚒᄐታ㧘⧃↰⵨ਯ 1㧘ਣ↰㓉ౖ㧘⍹Ꮉቁඳ㧘Ỉ� ཅᒄ  

  㧔ፉᩮᄢ࡮↢‛⾗Ḯ㧘 1 ፉᩮᄢ࡮✚⑼⎇ᡰេ࠮㧕  

 

$��� ������ ಽⵚ㉂Უࠕࡔࡠ࠹ߩ⍴ዊൻߦ㑐ਈࠆߔ࿃ሶߩ⸃ᨆ  

  ٤ධㇱᥓሶ㧘਄㊁� ൎ  

  㧔ᐢፉᄢ㒮࡮వ┵‛⾰㧕  

 

$��� ������ ಽⵚ㉂Უ࡮ࠕࡔࡠ࠹ߩrDNA ࠼ࡦࡇࠬ߇ⶄ⵾ਛ㑆૕࡮߃឵ߺ⚵ࠆߌ߅ߦ

ᨆ⸂ߩᯏ᭴ࠆߔᵴᕈൻࠍ࠻ࡦࠗࡐࠢ࠶ࠚ࠴࡞  

  ٤ਛ㊁᣿⟤㧘਄㊁� ൎ  

  㧔ᐢፉᄢ㒮࡮వ┵‛⾰㧕  

 

$��� ������ ಽⵚ㉂Უߩ࠯࡯ࠕ࠹ࡠࡊ࠼ࠗࡏࡦࡠផቯಾᢿࠍࡈ࡯࠴ࡕ᦭ࠆߔ  

  PA-ߩ⾰ࠢࡄࡦ࠲࡯ࠟࡦࠖࡈࠣࡦ࡝ᯏ⢻⸃ᨆ  

  ٤಴ፉஜม㧘᧲� ⃍㇊㧘↰ᷗశᤘ㧘↰ਛ⋥ቁ  

  㧔㚅Ꮉᄢ࡮ㄘ㧕  

 

$��� ������ ㉂Უ⊒⃻♽ᬀߚ޿↪ࠍ‛∛ේ⩶ࠛ࡯࠲ࠢࠚࡈRSc0608 ᯏ⢻⸃ᨆߩ  

  ٤ᔬ� ⹞ඳ㧘ടᧄ૫ᄢ㧘᧲᭴⌀ၔ㧘⮮ේ␽ሶ㧘↰ਛ⋥ቁ㧘↰ᷗశᤘ  

  㧔㚅Ꮉᄢ࡮ㄘ㧕  
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$��� ������ ലᨐߩ⢽⢌㉄Ⴎߩߡߒߣ࿾ᡷ⦟೷↢ࡦࡄ  

  ٤᫪᳗⾐੫㧘᫪↰� ᵗ 1 

  㧔ർ਻ᄢ㒮࡮࿖㓙ⅣႺᎿ㧘 1 ർ਻ᄢ࡮࿖㓙ⅣႺᎿ㧕  

 

$���� ������ ☨㤕ߒ߿ߘߚ޿↪ࠍ᳓⵾ㅧࠆߌ߅ߦᓸ↢‛ߩㆫ⒖ߣ․ᓽ  

  ٤દ⮮৻ᚑ㧘⋧Ỉࠅ߆ࠁ㧘ㄞ㤗⴩ሶ 1㧘ਃቛ೰ผ  

  㧔ጟጊ⋵Ꮏᛛ࠮㧘 1㧔ᩣ㧕ㄞᧄᐫ㧕  

 

$���� ������ ⢽⢌㉄Ⴎߩᨐታᳪᨴේ࿃ࠞߦࡆኻࠆߔ᛫ࠞࡆലᨐ  

  ٤Ⴚ� ᔒⓄ㧘ᗆ⦟⌀ℂሶ㧘Ꮉේ⾆૫ 1㧘ቢጊ㓁⑲ 1㧘᫪↰� ᵗ 2 

  㧔ർ਻ᄢ㒮࡮࿖㓙ⅣႺᎿ , 1 㧔ᩣ㧕, 2ࠎߌ⍹₹ࡦࡏࡖࠪ ർ਻ᄢ࡮࿖㓙ⅣႺᎿ㧕 

 

$���� ������ ‐੃ᶧ૕ၭ࿾ߩ⩶⁁♻ߚ޿↪ࠍ㉂⚛↢↥ᕈ  

  ٤ਃ⽴ດ♿㧘ችፒජ૫ 1㧘ੑች⚐ሶ㧘᫪↰� ᵗ 1 

  㧔ർ਻ᄢ㒮࡮࿖㓙ⅣႺᎿ , 1 ർ਻ᄢ࡮࿖㓙ⅣႺᎿ㧕  

 

$���� ������ Ꮧዋ♧߇ᜂሶ⩶ࠠߔ߷ࠃ߅ߦࠦࡁ↢ℂ⊛ᓇ㗀  

  ٤Ꮉᚻ� ੫㧘ᷰㆺ� ᓆ㧘૗᫪� ஜ 1㧘㤗↰ᕶᒾ  

  㧔㚅Ꮉᄢ࡮ㄘ㧘 1 㚅Ꮉᄢ࡮Ꮧዋ♧࠮㧕  

 

$���� ������ ↪ᵴߩࠣࡦ࠾࡯࡝೷⠴ᕈࠬࠢ⮎ߩ⠴ᾲൻ߳ࠆߥࠄߐ  

  ٤ศ↰ດ♿㧘⊕ਣఝ⾆ 1㧘᧛↰ᱜਯ㧘㜞ဈᥓਯ 1㧘ጊ↰� ቞  

  㧔ጊญᄢ㒮࡮ක㧘 1ጊญᄢ࡮ㄘ㧕  
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% ળ႐㧔�������� ⻠⟵ቶ�ޟ㉂⚛ࠢࡄࡦ࠲࡮⾰㧘ᬀ‛࡮ⅣႺޠ�

�

%��� ������ ࠬࠗ࡞ a ᛫ේߦ૞↪ᬀࠆߔ‛ǩ ⾰ᕈ⻉ߣ⵾♖ߩ࠯࡯࠳ࠪࠦࡈ-   

  ೨↰� ᕺ㧘٤᧼㊁⚓᦬ 1㧘ᧁ᧛ศિ  

  㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘 1 ጟጊᄢ࡮ㄘ㧕  

 

%��� ������ ᴉ᳓ᬀ‛ࠝࠝࠞߦࡕ࠳࠽ሽ࿷ࠆߔㆆ㔌 N-ࠣߩࡦࠞ࡝․ᓽ   

  ೨↰� ᕺ㧘٤ᳯේ⩿ᵤ♿ 1㧘ᧁ᧛ศિ  

  㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘 1 ጟጊᄢ࡮ㄘ㧕  

 

%��� ������ ⿥ᅢᾲࠕࠠ࡯ࠕ Pyrococcus horikoshii ࠯࡯࠽ࠥࡠ࠼ࡅ࠺ࡦ࡝࠮ࡕࡎ᧪↱

᭴ㅧ⸃ᨆߩ  

   ٤੗਄⠍ᄥ㧘☨↰৻ᚑ 1㧘ᄢፉᢅਭ 2㧘ᰞᐸᤐᒾ  

  㧔㚅Ꮉᄢ࡮ㄘ㧘 1 ᧲ᶏᄢ࡮ㄘ㧘 2 ᄢ㒋Ꮏᄢ࡮Ꮏ㧕  

 
%��� ������ ⿥ᅢᾲࠕࠠ࡯ࠕ Aeropyrum pernix ↱᧪ D-੃㉄ߩ࠯࡯࠽ࠥࡠ࠼ࡅ࠺⚿᥏

᭴ㅧ⸃ᨆ  

  ٤ᵤፉᖘ᢯ , ᨋ� 㗅ᰴ㧘☨↰৻ᚑ 1, ᄢፉᢅਭ 2, ᰞᐸᤐᒾ  

  㧔㚅Ꮉᄢ࡮ㄘ , 1 ᧲ᶏᄢ࡮ㄘ , 2 ᄢ㒋Ꮏᄢ࡮Ꮏ㧕  

 

%��� ������ ᓼፉ⋵↥ߩ࠾࠙ࡄ࠶࡜෷᫚ߩࡦ࠴ࠢ࡟↢ℂᵴᕈߡ޿ߟߦ  

  ٤ᳯᚭ� ᪳㧘㈬੗ੳ⟤ 1㧘ਛᎹ⑲ᐘ 1㧘⷏ၳዏ⦟㧘⷏የᐘ㇢  

  㧔྾࿖ᄢ⍴࡮㘩‛ᩕ㙃㧘 1 ᓼፉᄢ㒮࡮ⅣႺ౒↢㧕  

 

%��� ������ L-ࡦࠡ࡜ࡄࠬࠕ㉄ࠝࠠࠪ࠯࡯࠲ ㉄วᚑ㉂⚛ⶄว૕⸃ᨆࡦ࡝ࡁࠠ-  

  ٤ᧁ᧛ߺߔ޽㧘⧃↰⵨ਯ 1㧘ਣ↰㓉ౖ㧘⍹Ꮉቁඳ㧘Ỉ� ཅᒄ  

  㧔ፉᩮᄢ࡮↢‛⾗Ḯ㧘 1 ፉᩮᄢ࠮⎇✚࡮㧕  

 

%��� ������ ᄢ⣺⩶↱᧪ [NiFe]ࠣ࠲ࠖ࠹࠾ࠖࡈࠕߩ߳࠯࡯࠽ࠥࡠ࠼ࡅઃടߩᬌ⸛  

  ٤੗ᧄ⍮ᔒ㧘ਃፉᧇട㧘Ⓑ၂⾫ੑ㧘↰᧛� 㓉  

  㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧕  

 

%��� ������ ᄢ⣺⩶⊒⃻♽ߦ෸߷ߔ⇣⒳ㆮવሶ 5'ᧃ┵㈩೉ߩᓇ㗀  

  ٤቟଻⚔㜞㧘ේ� ໪ᢥ 1㧘ጊ೽ᢕม 2㧘࿯㊄ᕺሶ 2㧘⚦ጊ� ື 2㧘  

  ੹᧛⛽స㧘੹ਛᵗⴕ  

  㧔ጟጊᄢ㒮࡮⥄ὼ⑼ቇ㧘 1 Ꮏ⑼ᄢ㧘ࠕࠪ࡯࡟ࡑ 2NITE-NBRC㧕  
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%��� ������ ࠆߓ↢ߦ࠼࠴ࡊࡍ࡞࠽ࠣࠪ N-࡞ࠗ࠻ࠬ࡝ࡒൻߩ⸃ᨆ  

  ٤ධ㘑ේ᮸㧘㜞శᕺ⟤㧘቞ደᐽሶ㧘ౝᶏବᒾ  

  㧔ጊญᄢ㒮࡮ක㧕  

 

%���� ������ Click chemistry ߚ޿↪ࠍ in vitro ෸߮ in vivo ઍ⻢ᮡ⼂ᴺࠆࠃߦ⢽⾰ୃ㘼

ᬌ಴ߩ⾰ࠢࡄࡦ࠲  

  ٤ᨋ↰⌀᪸ሶ㧘㜞శᕺ⟤㧘቞ደᐽሶ㧘ౝᶏବᒾ  

  㧔ጊญᄢ㒮࡮ක㧕  

 

%���� ������ ⚦⢩๟ᦼ೙ᓮࠢࡄࡦ࠲⾰ CDCA3 ߪ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠆ޿ߡࠇߐ  

  ٤⍫㊁ᗲ⟤㧘ᄢႦၮ㗼㧘㜞శᕺ⟤㧘቞ደᐽሶ㧘ౝᶏବᒾ  

  㧔ጊญᄢ㒮࡮ක㧕  

 

%���� ������ ᓽ․ߩ⟲ㆮવሶࠆࠊ㑐ߦ╵㊀㊄ዻᔕߩ࠙࠰ࡠࠪ࠭ࠬ  

  ٤ട⮮િ৻㇢㧘ේ� ᄐᏗ 1㧘᪢Ꮉ⟤⚓ 1㧘ᵿ↰᦮ᳯ 1㧘⋧Ꮉ⦟㓶 2㧘  

  ጤፒ⽸ਃ 1 

  㧔㜞⍮ᄢ࡮✚ว⎇ⓥ࠮㧘 1 㜞⍮ᄢ࡮ㄘ㧘 2 ਃ⪉࡞ࠕ࡝࠹ࡑ㧕  

 

%���� ������ ┙૕㓚ኂࠍዉ౉ߚߒ೨㚟૕Ⱞ⊕⾰ߚ޿↪ࠍ⪲✛૕߳ߩⰮ⊕⾰ャㅍ  

  ٤⑺↰� ల㧘Manoj Pohare㧘ਃᅢ⾆ሶ  

  㧔ᗲᇫᄢ࡮ㄘ㧕  
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& ળ႐㧔��� ⻠⟵ቶ㧕ޟേ‛࡮㘩ຠޠ�

�

&��� ������ Association of GSTP1 and ABCC4 polymorphisms with response and 
toxicity of cyclophosphamide-based chemotherapy on Bangladeshi breast 
cancer patients 

  ٤Mohammad Safiqul Islam, Md. Siddiqul Islam, Ferdous Khan1, Pinky 
Karim Syeda K. Fatema1, Abul Hasnat2, Kazushige Yokota1 

  㧔Dept. Pharm., Noakhali Sci. Technol. Univ., Bangladesh; 1Dept. Life Sci. 
Biotechnol., Shimane Univ.,; 2Dept. Clin. Pharm. Pharmacol. Univ. Dhaka, 
Bangladesh㧕  

 
&��� ������ Biosynthesis of prostacyclin and its action are up-regulated during the 

maturation phase of adipocytes 
  ٤ Ferdous Khan, Mohammad Sharifur Rahman, Pinky Karim Syeda K. 

Fatema, Mohammad Safiqul Islam, Kohji Nishimura1, Mitsuo Jisaka, 
Tsutomu Nagaya, Fumiaki Shono2, Kazushige Yokota 

  㧔Dept. Life Sci. Biotechnol., 1Center Int. Res. Sci., Shimane Univ., and 
2Dept. Clin. Pharm., Tokushima Bunri Univ.㧕  

 
&��� ������ 11-Deoxy-11-methylene-prostaglandin (PG) D2 exerts pro-adipogenic effect 

on cultured adipocytes during the maturation phase through cellular 
mechanism different from that of natural PGD2 

  ٤Pinky Karim Syeda K. Fatema, Mohammad Safiqul Islam, Ferdous Khan, 
Kohji Nishimura1, Mitsuo Jisaka, Tsutomu Nagaya, Fumiaki Shono2,  

  Kazushige Yokota 
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&��� ������ ⵻ሶᬀ‛ߦ฽߹ࡦ࡟࠴ࡔ࡝ࡐࠆࠇਛᢿဳਇ㘻๺⢽⢌㉄ߩേ‛⚦⢩߅ߦ

ᄌ឵ߩᔅ㗇⢽⢌㉄߳ࠆߌ  

  ٤㝼૑ᐘട㧘᫪ᚭసᒎ㧘ᄢ㓈� 㓉 1㧘ᓼ᧛� ᓆ 2㧘↰ਛ� ଻  

  㧔ᓼፉᄢ㒮࡮⮎㧘 1 ౓ᐶ⋵ᄢ㒮࡮↢๮ℂቇ㧘 2 ቟↰ᅚሶᄢ࡮⮎㧕  

 

&��� ������ ᄢ⼺↱᧪ࡦࠫ࠴ࠔࡈࠬࡎ࠱࡝㉄ߩᱤ๟∛ᛥ೙ലᨐ  

  ٤ᯅ᧛� ᘢ㧘᧻↰ⅇᴕ㧘Ⓑ၂⵨ม 1㧘᧻੗ኡ๺㧘ᮮ↰⟤Ꮤ㧘↰ਛ� ଻㧘 

  ᧁᚭᷕ৻ 1㧘᳗↰ବᒾ 1㧘ᓼ᧛� ᓆ 2 

  㧔ᓼፉᄢ㒮࡮⮎㧘 1 ᓼፉᄢ㒮࡮ᱤ㧘 2 ቟↰ᅚሶᄢ࡮⮎㧕  

 

&��� ������ 㜞⢽⢌㘩⽶⩄ߩࠬ࠙ࡑⴊẏ⢽⾰ߦ࡞ࡌ࡟෸߷ߔ⚡㤥☨៨ขߩᓇ㗀  

  ٤ਛᎹດ⦟㧘᳗ᤃࠁ޽ሶ 1㧘ㄭ⮮㧔Ყᳯ᫪㧕⟤᮸  

  㧔ᓼፉᢥℂᄢੱ࡮㑆↢ᵴ㧘 1 ጟጊ⋵ᄢ࡮଻ஜ⑔␩㧕  
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&��� ������ 㜞⢽⢌㘩៨ขࡦ࠽ࠣ࡝ࠆߌ߅ߦ Secoisolarisiresinol ᓇ㗀ߩ߳⻢⢽⾰ઍߩ  

  ̆േ‛⒳㧘ᛩਈᣇᴺߩ㆑̆޿  

  ٤⑔↰⌀ሶ㧘᧻ᧁ� ⠑㧘⷏⣁� ኼ㧘ጊౝ� ⡡㧘ጯ↰ᄥ㇢  

  㧔ᗲᇫᄢ࡮ㄘ㧕  

 

&��� ������ ㆇേή⽶⩄࡮㕖೙㒢ߢ㘺⢒ߪߢ࠻࠶࡜ߚߒ㝼⡺ࠢࡄࡦ࠲⾰៨ขࠆࠃߦ╭

㊀㊂Ⴧടߦ IGF-1 ޿ߥߒ㑐ਈߪ  

  ٤Ỉ੗⌀᪸ሶ㧘ේ� ↱⌀㧘㝼૑࿻૓㧘቟੗ਁᥓ㧘ㅦ᳓⠹੺ 1㧘  

  ᮮ੗㚅㉿ 1㧘᳓㊀⾆ᢥ㧘ጯ↰ᄥ㇢  

  㧔ᗲᇫᄢ࡮ㄘ㧘 1 ᣣ᳓࡮↢ᯏ⎇㧕  

 

&��� ������ ൻࠪࠠࠝߩࡦࡆࡠࠣࠝࡒ࠻ࡔࠆࠃߦࡦࠗ࠹ࠬࠪ́࡞࡯ࡁࠚࡈ࡝ࡐ  

  ٤ਃᶆ߆ࠁℂ㧘ᧄ↰ᴕℂ㧘Ⴧ↰ବ຦  

  㧔ᓼፉᄢ㒮࡮✚ว㧕  

 

&���� ������ Ꮧዋ♧ D-ࠍࠬ࡯ࠦࠪࡊಣℂࠕ࡝࠼ࡦࠦ࠻ࡒࠆߌ߅ߦ⯻✢ߚߒዪ࿷ဳ

SOD ⃻㊂⊑ߩ  

  ٤ጊญᄢ⾆㧘૒⮮ᱜ⾗  

  㧔㚅Ꮉᄢ࡮ㄘ㧕  

 

&���� ������ ࡦࡒ࠲ࡆ B12 ᒝൻᬀ‛ᕈ੃㉄⊒㉂㘩ຠ㧔ࠩ࠻࠙࡜ࠢ࡯ࡢ㧕ߩ㐿⊒  

  ٤ർ᧛᦭ሶ㧘⟤⮮෹ඳ 1㧘⮮੗ਭ⟤ሶ 2㧘⮐↰ⴕື 1㧘ળ⷗ᔘೣ 1㧘  

  ᷰㆻᢥ㓶 1 

  㧔㠽ขᄢ㒮࡮ㄘ㧘 1 㠽ขᄢ㒮࡮ㅪวㄘ㧘 2 㠽ขᄢ࡮ㄘ㧕  

 

&���� ������ ࡦࡒ࠲ࡆࠆࠇ߹฽ߦ෸߮᧻㔺ࡈࡘ࡝࠻ B12 ൻว‛ߩ․ᕈ  

  ٤ṙ� 㘧 , ┻ਛ㊀㓶 1, ⮐↰ⴕື , 㔮᧛ౖብ 2, ᷰㆺᢥ㓶  

  㧔㠽ขᄢ㒮࡮ㅪวㄘ , 1 ᄢ㒋ᐭᄢ㒮࡮↢๮ⅣႺ ,2 㠽ขᄢ࡮ㄘ࡮⩶㘃ߎߩ߈

ㆮ⾗࠮㧕  

 

&���� ������ ᩕ㙃⵬ഥ㘩ຠ࡜࡟ࡠࠢߩ㍤೷ߦ฽߹ࡦࡒ࠲ࡆࠆࠇ B12 ൻว‛ߩ♖ኒಽᨆ  

  ٤ᵻ੗ᖘ੫㧘⟤⮮෹ඳ 1㧘ᄙḓ৻ᙗ㧘⮐↰ⴕື 1㧘┻ਛ㊀㓶 2㧘  

  Ḵญ� ੨ 3㧘ᷰㆺᢥ㓶 1 

  㧔㠽ขᄢ㒮࡮ㄘ㧘1 㠽ขᄢ㒮࡮ㅪวㄘ㧘2 ᄢ㒋ᐭᄢ㒮࡮↢๮ⅣႺ㧘3 ࡮ࡦࠨ

㧕࡜࡟ࡠࠢ  
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&���� ������ Ⴎ⚛♽Ვ⩶೷ࡦࡒ࠲ࡆ߇ B12 ᓇ㗀ߔ߷෸ߦ  

  ٤਄↰� ᄩ㧘㚍႐ᵏᒄ㧘⮐↰ⴕື㧘ᷰㆺᢥ㓶  

  㧔㠽ขᄢ㒮࡮ㄘ㧕  
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 Ꮏᬺൻߣ⊑㐿ߩ㉂ᛛⴚ⊑࠼࠴ࡊࡍࠫ

� � � � � � � � � � � ↰⇌๺ᒾ㧔ද๺⊒㉂ࠝࠗࡃ㧔ᩣ㧕ࠬ࠮ࡠࡊࠝࠗࡃ࡮㐿⊒࠮㧕

 
ߛߟᜬࠍᩕ㙃↢ℂᯏ⢻ߩ╬หߣ㉄ࡁࡒࠕࠆߔ㧘᭴ᚑߪ࠼࠴ࡊࡍࠫߚߒว⚿߇㉄ࡁࡒࠕߩߟੑ

᭴ㅧߩ࠼࠴ࡊࡍ㧘ࠫࠅߚߒ␜ࠍᕈ‛ߚࠇఝࠅࠃ㉄ࡁࡒࠕ᭴ᚑߢߤߥ቟ቯᕈ߿㧘ṁ⸃ᕈߊߥߢߌ

ᣂ⚛᧚ߟᜬࠍᯏ⢻ߥ㧘ᄙ᭽߿ជ⊑ߩẜ࿷ᯏ⢻ߩߘ㧘ࠅ޽߽ߩ߽ࠆߔ⃻⊑ࠍℂᯏ⢻↢ߚߒ⿠࿃ߦ

ߥߪᎿᬺ⵾ᴺߥ⊛ᷣ⚻ߩ࠼࠴ࡊࡍࠫߦ⊛⥸৻ࠄ߇ߥߒ߆ߒޕࠆ޿ߡࠇࠄ߼ㅴ߇⊑ㅜ㐿↪ߡߒߣ

ࡁࡒࠕߪ࠼࠴ࡊࡍࠫ᧪ᓥޕߚ޿ߡߞߥߣ㓚ኂߥ߈ᄢߩㅴዷߩߘ߇ߣߎ޿ߥ߈ߢ⛎ଏߦ㧘቟ଔߊ

㉄ࠍේᢱߦ଻⼔ၮߩዉ౉㧘࠼࠴ࡊࡍ⚿วᒻᚑ㧘଻⼔ၮߩ⣕㔌ࠆ⚻ࠍൻቇวᚑᴺ㧔߹ߪߚൻቇ㉂

⚛วᚑᴺ㧕ࠅ߅ߡࠇߐ↥↢ߢ㧘ߩߘᛛⴚߩᡷ⦟ߣᦨㆡൻߩ⚿ᨐ㧘ࠫ࠼࠴ࡊࡍ⺃ዉ૕ੱࠆ޽ߢᎿ

↞๧ᢱߪࡓ࡯࠹࡞ࡄࠬࠕ໑৻ߩ଀ᄖߡߒߣ໡ᬺ↢↥ࠄ߇ߥߒ߆ߒޕࠆ޿ߡࠇߐᛛⴚ᳢ߩ↪ᕈ߇

ਲ߼ߚ޿ߒ㧘ߩߎߡ޿ߟߦ࠼࠴ࡊࡍࠫߩઁߩߘ⵾ᴺߦ⊛ᷣ⚻ߪߢ⵾ㅧߪߣߎࠆߔ㔍ޕ޿ߒℂᗐ

ߐว⚿ߦ⊛⚛㉂ߢ㗅ᐨߩቯ৻ࠆߔធᗧ࿑⋤ࠍ㉄ࡁࡒࠕߩ⼔ή଻ߩ㧘ੑ⒳ߪ⵾ᴺ࠼࠴ࡊࡍࠫߥ⊛

㧘ߡߒߣᦨ⚳⋡ᮡࠍ⵾ᴺ㕟ᣂߥ⊛ᛮᧄߩ࠼࠴ࡊࡍࠫߚߒߣᮡ⋠ࠍ㉂ᴺ⊑ߢߎߘޕࠆ޽ߢߣߎࠆߖ

 ޕߚߒߦߣߎࠆ߆ដࠅขࠄ߆⚝តߩ⚛ᣂⷙᵴᕈ㉂ߩߎ
ᣂⷙ㉂⚛ត⚝ߩቯ⍹ߡߒߣᵴᕈ㧔⋡⊛↥‛ߩ↢ᚑ㧕ࠍᜰᮡࠍࠣࡦ࠾࡯࡝ࠢࠬࠆߔߣᕁ޿ᶋ߆

୥⵬ㆮવሶࠅࠃᖱႎࡓࡁࠥ߼㧘੍ߦ߼ߚࠆࠇߐ⸂ಽ↢ߦኈᤃߪ࠼࠴ࡊࡍࠫߩ‛↥⽎㧘ኻ߇ࠆߴ

㧘㜞ᗵߒឃ㒰ࠍ⢩↱᧪ಽ⸃ᵴᕈ⚦ߢߣߎࠆ޿↪ࠍ⚛⵾㉂♖ဳ߃឵⚵ߩ㧘⹥ᒰㆮવሶߺㄟࠅ⛉ࠍ

ᐲߦᵴᕈࠍ⹏ଔࠆߔᚻᴺࠍណ↪ࠍࠇߘޕߚߒታ⃻ߊߴߔ୥⵬ㆮવሶߩㆬᛮᣇᴺߪߡ޿ߟߦ㧘⋡

⊛㉂⚛ࠬ࡯ࡌ࠲࡯࠺߇ਛߦẜ࿷߁޿ߣࠆߔ೨ឭߢ㧘ߩߘ᭴ㅧ⊛․ᓽߩ઒⺑ࠍⶄᢙ⸳ቯߣߎࠆߔ

⩶⨲ᨗߡߒߣᨐ㧘ᦨ᦭ജ୥⵬⚿ߚߒታᣉߢ Bacillus subtilis ↱᧪ߩ ywfE ߇⷗಴ޕߚࠇߐᧄㆮવ

ሶߩᄢ⣺⩶ߢ⊒⃻߃឵⚵ߚߒ㉂⚛ߪㆆ㔌ࡁࡒࠕ㉄ࠄ߆ATPଐሽ⊛ࠍ࠼࠴ࡊࡍࠫߦวᚑࠆߔ⋡⊛

ߦߚ㧘ᣂࠇߐ⹺⏕߇ᵴᕈߩ L-ࡁࡒࠕ㉄ ǩ-࠯࡯ࠟ࡝㧦L-amino acid ǩ-ligase (Lal)ߣ๮ฬߚߒ ޕ(1

ߚߒ⷗⊑ߦߚᣂߡ޿⛯ Lal ࡊធ⊒㉂⋤ߩ࠼࠴ࡊࡍࠫߡߒߣᣇᴺࠆߖ߆ᵴߦᦨᄢࠍ㉂⚛ᵴᕈߩ

߈ߢวᚑࠍ㉄ࡁࡒࠕࠄ߇ߥߒჇᱺߪ‛↢ᓸ߫ࠇࠃߦ㉄⊒㉂ࡁࡒࠕޕߛࠎ⚵ࠅขߦ▽᭴ߩࠬ࠮ࡠ

㧘Lalࠄ߆ߣߎࠆ 㧕ࠕ࠾ࡕࡦࠕ߿ࠬ࡯ࠦ࡞ේᢱ㧔ࠣߥ቟ଔ߇࠼࠴ࡊࡍࠫࠅࠃߦߖࠊวߺ⚵ࠍᵴᕈߩ

ߔታ⃻ࠍࠇߘߡߒߘޕࠆ߈ߢᗐ௝ߣߩ߽ࠆ߈ߢ↥↢ធ⊒㉂⋤ߡߓㅢࠍ⻢ઍ࡮Ⴧᱺߩ‛↢ᓸࠄ߆

ߖว⚵ߩಽሶ⢒⒳ߥ⊛ᄙ㕙ߊߴ ߦ⊛₸ലࠍ‛↥⊛⋠߽ߡ޿߅ߦ࡞࡯ࠤࠬ↥↢Ꮏᬺࠅࠃߦ (4 ,(3 ,(2

⚐ᐲ㜞ߊ⊒㉂↢↥߮ࠃ߅⩶↥↢ࠆ߈ߢၭ㙃ᛛⴚߣ㧘ᓥ᧪ࡁࡒࠕߩ㉄⊒㉂ࠆߌ߅ߦන㔌♖⵾࡮⚿

᥏ൻߩᛛⴚ〯ⷅߩ⚵วࠅࠃߦߖ㧘․೎ߥᠲ૞࡮ⵝ⟎ߊߥߣߎࠆ޿↪ࠍૐࠦࠬߢ࠻㜞෼₸ߥ໡ᬺ

߅ߦṁᶧ⁁ᘒߣṁ⸃ᐲߪኻ⽎ᣂ⵾ຠߩ੹࿁ޕࠆ޿ߡߒታᣉߡߦ࿖ౝᎿ႐㧔ጊญ੐ᬺᚲ㧕ࠍ↥↢

ࠆ߈ߢᕈᡷༀ‛ߡ޿ߟߦ㧔Tyr㧕ࡦࠪࡠ࠴ߣ㧔Gln㧕ࡦࡒ࠲࡞ࠣࠆ޽߇㗴⺖ߥ߈ᄢߦ቟ቯᕈࠆߌ

ࠇߎޕࠆ޽ߢ㧔AlaTyr㧕ࡦࠪࡠ࠴࡞࠾࡜ࠕ߮ࠃ߅㧔AlaGln㧕ࡦࡒ࠲࡞ࠣ࡞࠾࡜ࠕߩ࠼࠴ࡊࡍࠫ

ߚߞ޽ߊᒝߩⷐᦸࠅࠃߦࠄ Gln ߮ࠃ߅ Tyr ᚑಽ฽᦭ᶧ૕⵾ຠൻࠍน⢻ࠆ߈ߢ߇ߣߎࠆߔߦ㧔ක

㧘ᣢߪߢ࠻࠶࡝ࡔࠆߔኻߦ⵾ຠଔᩰߩߣᓥ᧪ᛛⴚޕャᶧ㧘㘶ᢱ㧘⚦⢩ၭ㙃↪ၭ࿾↪ㅜ╬㧕ߩ↪≯

ሽߩൻቇวᚑᴺߦᲧߡߴ⵾ㅧࠦࠬߪ࠻ 1/10 ⒟ᐲߣࠆ޿ߡߞߥߦផቯࠇߐ㧘ࠅࠃ૶޿ߔ߿޿ଔᩰ

 ޕࠆࠇߐᦼᓙ߇㔛ⷐ༐⿠ߩߢㅜ↪ߥߚ㧘ᣂࠅߥߣน⢻߇⛎ଏߩߢ
1) K. Tabata, H. Ikeda & S. Hashimoto : J. Bacteriol., ���, 5195-5202 (2005). 
2) K. Tabata & S. Hashimoto : Appl. Environ. Microbiol. ��, 6378-6385 (2007). 
3) M. Hayashi & K. Tabata : Appl. Environ. Microbiol. ��, 3033-3039 (2013). 
4) M. Hayashi, K. Tabata, M. Yagasaki & Y. Yonetani : FEMS Microbiol. Lett. ���, 12-19 (2010). 

�
�
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⿥ᅢᾲ⩶↱᧪ߩᣂⷙ DNA  ↪೑ᬺ↥ߩߘߣ⷗⊑ߩ࠯࡯࡜ࡔ࡝ࡐ

ർᨋ㓷ᄦ㧔᧲ᵗ⚜㧔ᩣ㧕࡞ࠞࡒࠤࠝࠗࡃ࡮੐ᬺㇱ㧕

 
․ቯߩDNAᢿ ࠍߌߛჇ᏷ࠆߔPCRᴺߪ㧘ㆮવሶߩ⎇ⓥಽ㊁ߕࠄߥߺߩ㧘⸻ᢿಽ㊁߽ߢߤߥᐢߊ

↥ᬺ೑↪ߩߎޕࠆ޿ߡࠇߐPCRᴺߩ㉂⚛߇ߩࠆࠇࠄ޿↪ߡߒߣ⠴ᾲᕈDNAޕࠆ޽ߢ࠯࡯࡜ࡔ࡝ࡐ 
Thermus aquaticus↱᧪ߩ⠴ᾲᕈDNA࠯࡯࡜ࡔ࡝ࡐ㧔Taq DNA࠯࡯࡜ࡔ࡝ࡐ㧕ߩ೑↪ࠅࠃߦPCR

ᴺߩ◲ଢൻ, ⥄േൻ߳ߩ㆏߇㐿ࠇ߆㧘᏷ᐢߊᔕ↪น⢻ߥᚻᴺߡߒߣ⊒ዷ߇ߚߒ㧘ߩߎ㉂⚛ߪDNA
㧘߼ߚ޿ߥߚᜬࠍ㧕ᵴᕈࠣࡦࠖ࠺࡯࡝ࡈ࡯࡞ࡊ㧔࠯࡯ࠕ࡟ࠢ࠿࠰ࠠࠛ'㧘3'-5߇޿ㅦߪวᚑㅦᐲߩ

DNAวᚑᤨߩᱜ⏕ᕈ߇ૐᰳ߁޿ߣ޿ὐߢߎߘޕߚߞ޽߇㧘ᦝߦ㜞᷷㧔90͠એ਄㧕ߢ↢⢒ࠆߔ⿥

ᅢᾲ⩶߇ត⚝ࠇߐ㧘3'-5'ࠛࠠ࠯࡯ࠕ࡟ࠢ࠿࠰ᵴᕈࠍᜬߟPyrococcus furiosus↱᧪ߩ㉂⚛㧔Pfu DNA
ᱜ⏕ᕈߣ㧘⠴ᾲᕈߡߒᲧセߣ࠯࡯࡜ࡔ࡝ࡐTaq DNAߪ⚛㉂ߩߎޕߚࠇߐ⊑㐿߇㧕࠯࡯࡜ࡔ࡝ࡐ

㧘⠴ᾲᕈߢਛߩ⩶⿥ᅢᾲޕߚߞ޽߇ὐᰳ߁޿ߣ޿ૐ߇₸㧘PCRჇ᏷ലߊૐ߇િ㐳⢻ജ߇޿㜞ߪ

 ޕߚ޿ߡࠇߐᓙᦸ߇⊑㐿ߩ࠯࡯࡜ࡔ࡝ࡐDNAࠆࠇఝ߇ߡోߩᱜ⏕ᕈߣวᚑㅦᐲߣ
Thermococcus kodakarensis KOD1 ᩣߪ㣮ఽፉ⋵ዊቲፉߩ⎫᳇ဒࠄ߆ಽ㔌ߚࠇߐ⿥ᅢᾲᆎේ⩶ߢ

ߩᣢႎߪℂ․ᕈ↢ߩߘ㧘ࠅ޽ P. furiosus ߚࠇߐࠣࡦ࠾࡯ࡠࠢࠄ߆⩶㧘ᧄߒ߆ߒޕߚ޿ߡߒ㘃ૃߣ

KOD DNA 㧘Pfu DNAߪ࠯࡯࡜ࡔ࡝ࡐ ⚂หᕈ㧔⋦޿㜞ߡ޿߅ߦ࡞ࡌ࡟㉄ࡁࡒࠕߣ࠯࡯࡜ࡔ࡝ࡐ

80㧑㧕ࠍ᦭ߩߩ߽ࠆߔ㧘ߩߘ㉂⚛․ᕈߪᄢ࡯ࠖ࠹ࡆࠪ࠶࠮ࡠࡊߩߘޕߚ޿ߡߞߥ⇣ߊ߈㧔DNA
⾰ၮ߇࠯࡯࡜ࡔ࡝ࡐ DNA 㧘ᣢႎߪᢙ㧕ߩ࠼࠴ࠝ࡟ࠢ࠿ࠆ߈ߢวᚑߦߢ߹ࠆࠇ㔌ࠄ߆ߡߒว⚿ߦ

⠴ᾲᕈߩ DNA 㧘X߼ߚࠆߔߦ߆ࠄ᣿ࠍ㐳․ߩߎޕߚߞ޽ߢᦨ㜞᳓Ḱߢਛߩ࠯࡯࡜ࡔ࡝ࡐ ✢⚿᥏

᭴ㅧ⸃ᨆ߇ⴕࠇࠊߥ㧘┙૕᭴ㅧ߇᣿ޕࠆ޿ߡࠇߐߦ߆ࠄDNAߪߦ࠯࡯࡜ࡔ࡝ࡐPalm㗔ၞߣFingers
㗔ၞߣ๭߫ࠆࠇ㗔ၞࠅ޽߇㧘ၮ⾰ࠆߥߣ dNTP KOD DNAޕࠆ޿ߡߒ㑐ਈߦߺㄟࠅขߩ ࡜ࡔ࡝ࡐ

ߩ࠯࡯ Fingers 㗔ၞࡦࠫ࡝ߪߦ㧘ߩߤߥࡦ࠾ࠡ࡞ࠕႮၮᕈࡁࡒࠕ㉄߇ Palm ஥ߦะߡߞ߆ᢙᄙߊਗ

ߥ⊛₸ല߇ࠇߎ㧘ࠅ߅ߢࠎ dNTP  ޕࠆ޿ߡࠇߐໂ␜߇ߣߎࠆ޿ߡߒ㑐ਈߦߺㄟࠅขߩ
KOD DNA ߚࠇߐ⊑㐿ߢ㧘☨࿖ߪ࠯࡯࡜ࡔ࡝ࡐ Taq DNA Pfu DNA ,࠯࡯࡜ࡔ࡝ࡐ ࡯࡜ࡔ࡝ࡐ

Taq DNAޕࠆ޽ߢ⚛㉂ߩࡦࡄࡖ㨯ࠫࡦ㨯ࠗ࠼ࠗࡔࠆߚὼ⚐ࠆߥ⇣ߪߣ࠯ 㧘ߡߒᲧセߣ࠯࡯࡜ࡔ࡝ࡐ

⠴ᾲᕈ߇⚂㧣୚㧘วᚑㅦᐲ߇⚂ 2.5 ୚㧘ᱜ⏕ᕈ߇⚂ 50 ୚ߣఝߚࠇ㉂⚛․ᕈࠍ᦭ࠆߔ㧘ߢ߹ࠇߎ

޿㜞ߩߘ㧘ߒ߆ߒޕߚߞ޽ߢ⚛㉂޿ήߩ㘃ߦ DNA િ㐳⢻ജ߿ᒝࠆ߉ߔ ࠯࡯ࠕ࡟ࠢ࠿࠰ࠠࠛ'5-'3

ᵴᕈ߼ߚߩ㧘PCR 㧘ߪࠇࠊࠇࠊޕߚߞ޽߇ὐᰳ߁޿ߣ޿ࠄߠ޿㧘૶ߊߒ㔍߇೙ᓮߪߦࠆߔ↪૶ߦ

KOD DNA ޿ᤃ޿૶ࠍ࠯࡯࡜ࡔ࡝ࡐ PCR ㉂⚛߼ߚࠆߔߣ᭽ߥޘᎿᄦࠍⴕޕߚߞ 
KOD DNAޟᨐ㧘⚿ߩߘ ߦ㧘ᦨㄭ㧘↪ㅜ೎ߦࠬ࡯ࡌࠍޠ࠯࡯࡜ࡔ࡝ࡐ 2 ⒳㘃ߩ PCR ↪㉂⚛ࠍ㐿⊒

1ޕߚߒ ߪߟ KOD DNA 㧘PCRߡߒะ਄ߦᦝࠍᱜ⏕ᕈ޿㜞ߩ࠯࡯࡜ࡔ࡝ࡐ  KODޟߚߍ਄ࠍ₸ᚑഞߩ
–Plus- Neoޠ㧔ᱜ⏕ᕈߪ Taq DNA ⚂ߩ࠯࡯࡜ࡔ࡝ࡐ 80 ୚㧕߁߽ޕࠆ޽ߢ 1 㧘KOD DNA߇ߟ ࡔ࡝ࡐ

ࠄ߆ߤߥ⪲‛ᬀ߿࡞࡯࠹ࠬ࠙ࡑ㧘ߡߒ߆ᵴߦᦨᄢḮࠍ቟ቯᕈ㧘િ㐳⢻ജߩ࠯࡯࡜ DNA ࠆߔ⵾♖ࠍ

㧘⋥ធߊߥߣߎ PCR ߪ㧔ᱜ⏕ᕈޠKOD FX Neoޟߚߒߦน⢻ࠍߣߎ߻ᜬㄟߦ Taq DNA ࠯࡯࡜ࡔ࡝ࡐ

⚂ߩ 20 ୚㧕ޕࠆ޽ߢਔ㉂⚛ࠄ߆ࡓࡁࠥ࠻ࡅ߽ߣ 20 kb એ਄ࠍ‛↥⊛⋠ߩჇ᏷߇ߣߎࠆߔน⢻ޕࠆ޽ߢ

ᦝߦ㧘2013 ᐕߪߦ㧘ࡓࠗ࠲࡞ࠕ࡝ߩߢ߹ࠇߎ PCR ↪㉂⚛ߩᏱ⼂ࠍⷒߒ㧘㔍㈩೉, ࡯࠲ࠣࡦࡠ

ࡓࠗ࠲࡞ࠕ࡝₸㜞ലߢ࡞ࡊࡦࠨ࠼࡯࡞ࠢ ,࠻࠶ࠥ PCR ޠKOD SYBRտ qPCR Mixޟߚߒߦน⢻ࠍ
㧘KOD DNAߚ߹ޕߚߒ⊑㐿ࠍ ޿ߡࠇఝ߽ߢ㧘ㆮવሶ⸻ᢿߕࠄߥߺߩⓥ↪ㅜ⎇ߪ࠯࡯࡜ࡔ࡝ࡐ

⟎㧔᧲ᵗ⚜㧔ᩣ㧕ో⥄േㆮવሶ⸃ᨆⵝࠆ GeneCubeտߩ෻ᔕ⹜⮎ߡߒߣ⽼ᄁ㧕ߩߘޕఝߚࠇિ㐳ㅦ

ᐲࠍᵴߒ߆㧘⚛ᣧߊᱜ⏕್ߥቯ߇ᔅⷐߥ⸻ᢿߩ↪ㅜ߽ߢᄢߦ޿ᵴべ߇ߣߎࠆߔᦼᓙޕࠆ޿ߡࠇߐ

ߩߊᢙᄙߢ߹ࠇߎ㧘ߌ߇ᔃࠍ⊑㐿ߩ⵾ຠ߻ᦸ߇ⓥ⠪⎇ߩߊᄙߪࠇࠊࠇࠊ KOD 㑐ㅪ⵾ຠ⟲ࠍ㐿

KOD DNAޟ߽ࠄ߆ࠇߎޕࠆ޿ߡߒ⊑ ߇ޠ࠯࡯࡜ࡔ࡝ࡐ PCR ㉂⚛ߩ㧝ߩߟℂᗐᒻߣାߡߓ㧘ᦝ

 ޕࠆ޿ߡ߼ㅴࠍᔕ↪⎇ⓥࠆߥ
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ήႮߘߺ㘑⺞๧ᢱߩ⵾ㅧᣇᴺߡ޿ߟߦ 

٤ਛේ㆐㓶㧔ਣༀ⵾⮎㧔ᩣ㧕㧕㧘Ꮉ㊁㓉ผ㧔㧔ᩣ㧕߹ߘߺ߿ߔ㧕

 
ㄭᐕ㧘Ⴎಽߩㆊ೾៨ขߪ↢ᵴ⠌ᘠ∛ߩࠢࠬ࡝∝⊑ߩ৻࿃ࠆࠇߐߣ㜞ⴊ࿶ࠍߤߥᒁ߈⿠ߔߎⷐ࿃ߩ

 ޕࠆ޿ߡࠇࠊ⸒ߣࠆ޽ߢߟ৻
ᣣᧄߩ㘩↢ᵴ޿ߥߖ߆ᰳߦ⺞๧ᢱ߇ࠆ޽߇ߘߺߡߒߣ㧘᳝ߘߺߪߘߺ㧘ߘߺẃߌ㧘ߘߺᾚㄟߥߺ

 ޕࠆ޿ߡࠇߐࠍᣇࠇߐ㘩ߩᄙ⒳ߤ
⵾ࠄ߆㧘⊒㉂㧘ᾫᚑߒᛥ೙ࠍჇᱺߩߤߥ⩶㔀ߢߣߎࠆ߃ടࠍ㘩Ⴎߪߡ޿߅ߦ⵾ㅧߩߘߺ㧘ߒ߆ߒ

ຠൻ߹ߩߢ଻ሽᕈߦ㊀ⷐߥᓎഀࠍᨐ߇ߔߚ㧘ㄭᐕࠆߌ߅ߦㆱႮߩ㘑ầߡߞࠃߦ㧘ૐႮᷫ࡮Ⴎࠇߐߣ

ήႮߚߒടᷝࠍ࡞࡯ࡁ࠲ࠛߡߒߣઍᦧߩ㘩Ⴎߩਛߘߺ߽ߦߢ߹ࠇߎޕࠆ޿ߡࠇߐ⊑㐿ߊᄙ߇ߘߺࠆ

߹ߩߘ㧘߇ߚ޿ߡࠇࠄ⍮߇ᣇᴺࠆߔ⵾ㅧࠍ㘑⺞๧ᢱߘߺήႮߚߒߦࠗ࡜࠼࠭࡯࡝ࡈ߿㘑⺞๧ᢱߘߺ

 ޕߚߒ߹ࠅ޽ߢ࿎㔍ߪߣߎࠆߔ⵾ㅧࠍ㘑⺞๧ᢱߘߺήႮߢᒻᘒߩ߹
�  ޕߚߒᚑഞߦߣߎࠆߔ⵾ㅧࠍߘߺߦߕࠊ૶ࠍ㘩Ⴎߪޘ੹࿁ᚒߢߎߘ
 
1. ੹࿁㧘ήႮߘߺ㘑⺞๧ᢱࠍ⵾ㅧߚߞ⥋ߦࠆߔⷐ࿃ߡߒߣ㧘࿶ജ㉂⚛ಽ⸃ⵝ⟎ࠍ૶↪޽ߦߣߎߚߒ

ߪ⟎ⵝߩߎޕࠆ 100 MPa ߣޠ㜞࿶ಣℂޟߦ⊛⥸৻ޕࠆ޽ߢ⟎ⵝࠆ߈ߢߩߣߎࠆߔჇ᏷ࠍ࿶ജߩߢ߹

㧘ᢙ⊖㨪ᢙජߪ႐วࠆࠇࠊ⸒ MPa ޠ㜞࿶ಣℂޟߪ⟎㧘ᧄ࿶ജ㉂⚛ಽ⸃ⵝ߇޿ᄙ߇ߣߎߔᜰࠍ࿶ജߩ

 ޕࠆ޽ߢ⟎ⵝࠆ߈ߢಣℂߢ࿶ജ޿ૐߒዋࠅࠃ⇵▸ࠆࠇࠊ⸒ߣ
2. ᧄήႮߘߺ㘑⺞๧ᢱߩ⵾ㅧߪ㧘Ꮢ⽼ߩᄢ⼺ࠍ৻᥅᳓ߢᶐⓍߚߖߐᓟ㧘⫳ߢེߒᄢ⼺ߒ⫳ࠍ㧘⫳ߒ

☳ࠍὑ㧘㤕޿㐳߇ᾫᚑᦼ㑆ߪޠߘߺޟߩ᧪ᧄޕࠆߔ⎈☳ߢ㧘☳⎈ᯏߖߐวᷙߣ᡼಄ᓟ㧘㤕ࠍ⼺ᄢߚ

ὑ㧘ᄢࠆߔ⵾ㅧࠍ㘑⺞๧ᢱߘߺήႮߢ㧘⍴ᦼ㑆ߒ↪૶ࠍ⟎㧘ᧄ࿶ജ㉂⚛ಽ⸃ⵝ߇޿ࠃ߽ߡߊߥߒ⎈

⸂ᓟ㧘࿶ജ㉂⚛ಽߩߘޕߚ߃⠨ߣ޿ߒ߹ᅢ߇ߣߎߊ߅ߡߒ⎈☳߽ߦ߼ߚࠆߍ਄ࠍ₸ធ⸅Ყߩ㤕ߣ⼺

ⵝ⟎ࠅࠃߦߣߎࠆߌ߆ߦ㧘ήႮߘߺ㘑⺞๧ᢱ߇ቢᚑޕࠆߔ 
ߺ㧘ᧄήႮ߇ࠆ޽ߢ⟎࿶ജ㉂⚛ಽ⸃ⵝ߇ฬ⒓ߩ⟎ⵝߪ⟎࿶ജ㉂⚛ಽ⸃ⵝߚߒ↪૶ߢ㧘ᧄ⵾ㅧ߅ߥ

 ޕ޿ߥ޿ߡߒ↪૶ߪ⚛㉂ߩ㤕↱᧪એᄖߪߦ㘑⺞๧ᢱߘ
3. ᧄήႮߘߺ㘑⺞๧ᢱߩᚑಽಽᨆࠍⴕߩߘޕߚߞ⚿ᨐ㧘ήႮߘߺ㘑⺞๧ᢱߪ㧘㘩Ⴎࠍ૶↪ߥ޿ߡߒ

⛽❪‛㧘⢽⾰㧘὇᳓ൻ‛㧘᳓ಽ㧘㘩⾰ߊ߬ࠎߚޕߚߞ߆ߥࠇߐᬌ಴ߤࠎߣ߶߇ࡓ࠙࡝࠻࠽㧘߼ߚ޿

 ޕߚߞ߆ߥߪᏅߥ߈ᄢߦ㧘ᚑಽ㊂ߪߢߘߺߩઁߩߘߣ㘑⺞๧ᢱߘߺήႮߪߡߒ㑐ߦ
ઁߩߘ㧘ߢߌߛ޿㆑ߩ㧕㊂ࡓ࠙࡝࠻࠽㧘㘩Ⴎ㧔ߪߘߺߩㅢᏱߣ㘑⺞๧ᢱߘߺ㧘ήႮࠄ߆ߣߎߩߎ

 ޕߚࠇߐໂ␜߇ߣߎ޿ߥ߇ࠅࠊᄌߪߡ޿ߟߦᚑಽߩ
 
੹ᓟ㧘᭽ߥޘ⺖㗴ߪᱷ߇ࠆ޿ߡߞ㧘ήႮߘߺ㘑⺞๧ᢱߪ⺞๧ᢱߺߩߡߒߣ૶↪ߊߥߪߢߩࠆߔ㧘

㘩ຠ⚛᧚ߡߒߣ㧘଀߫߃㧘ࡦࡄ㧘ࠠ࡯ࠤ㧘ࠢߦߤߥ࡯ࠠ࠶㈩วߡߒᣂ޿ߒ㘩ຠࠍ૞ࠅ಴߇ߣߎߔน

⢻߽ߣࠆߊߡߞߥߦ⠨ߚ߹ޕࠆࠇࠄ߃㧘ߢ߹ࠇߎ㘩Ⴎ߇฽߹ߪߘߺࠄ߆ߣߎࠆࠇൻ♆ຠේᢱߡߒߣ

૶↪ߪࠇߎޕߚߞ߆ߥ޿ߡࠇߐൻ♆ຠಣᣇਛߩ⵾೷߇㘩Ⴎߩᓇ㗀ࠍฃࠆ޽߇ߣߎࠆߌὑߎޕࠆ޽ߢ

 ޕࠆ߈ߢᔕ↪߽ᦼᓙߩಽ㊁߳ߥޘ᭽ߚߞ߆ߥ߈ߢ↪૶ࠍ๧ཬߢᓇ㗀ߩ㘩Ⴎߦ߁ࠃߩ
 
㧖JAS ᴺߪߣޠߘߺޟߢ㧘ޟᄢ⼺㧘㤕㧘㘩Ⴎࠍޠ૶↪߇ߔ␜ࠍߩ߽ߚߒ㧘ᧄᛛⴚߪߢ㘩Ⴎࠍ૶↪ߡߒ

 ޕߔ߹޿ߡߒߣޠ㘑⺞๧ᢱߘߺήႮޟ㧘߼ߚ޿ߥ޿
�
�
�
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 ᔕ↪⎇ⓥߩ࠼࠴ࡊࡍᡷᄌ᧪↱ࡦࠪࡦࠚࡈࠖ࠺ࠪࡓ࠻ࡉࠞ

ጤፒ� ፏ㧔㠽ขᄢ࡮ㄘ㧕

 
�ޤ⢛᥊ޣ ↳⺧⠪ޡߦߢ߹ࠇߎߪ᣸⯻ᯏ⢻ߩක≮࡮↥ᬺᔕ↪ࠍޢ⋡ᜰߒ㧘ࠞࠪࡓ࠻ࡉ᛫⩶ᕈࡍ

ߩ᧪↱ޢࡦࠪࡦࠚࡈࠖ࠺ޡ࠼࠴ࡊ 4 ⒳㘃ߩᡷᄌ࠼࠴ࡊࡍ㧔RLYLRIGRR-NH2, RLRLRIGRR-NH2, 
ALYLAIRRR-NH2, RLLLRIGRR-NH2㧕࠼࠴ࡊࡍߚ޿↪ࠍഃ⮎⎇ⓥࠍⴕߩߘޕߚ߈ߡߞਛߢ㧘ᡷ

ᄌߩ࠼࠴ࡊࡍᜬޡߟᱜ㔚⩄ߒ⋠⌕ߦޢ㧘એਅߩ↢ℂᵴᕈࠍ⷗಴ޕߚߒ 
 
�ޤ᛫⩶ᵴᕈޣ ᱜ㔚⩄ࠍᏪ߮ߚᡷᄌߪ࠼࠴ࡊࡍ㧘⽶㔚⩄ࠍᏪ߮ߚ MRSA ೷⮎ߚߞ޿ߣ⩶⤥✛߿

⠴ᕈ⚦⩶ߩ⚦⢩⤑ࠍ⎕უߒ㧘ᣢሽߩ᛫↢‛⾰߽ࠅࠃᒝ޿᛫⩶ᵴᕈࠍߣߎߔ␜ࠍ⷗಴ࠄߐޕߚߒ

ߒߦ߆ࠄ᣿ࠍߣߎ޿ߥߒ಴⃻ߪ⩶⚦㧘⠴ᕈ߽ߡ޿߅ߦ႐วߚߒ↪㐳ᦼ㑆૶ࠍ࠼࠴ࡊࡍ㧘ᡷᄌߦ

 ޕ㧔J. Insect Biotechnol. Sericology, ��: 25-29.㧕ߚ
 
�ޤ᛫⣲≌ᵴᕈޣ ࠮࡞ࠫ࠴ࠔࡈࠬࠜࡈ࡮⾰⢽ࡦ࡝㉄ᕈߚᏪ߮ࠍ⩄㧘⽶㔚ߪ⣲≌⚦⢩ߩ੃㘃ູޡ

᛫⣲≌ᵴߩ࠼࠴ࡊࡍ㧘ᡷᄌߒ⋠⌕ߦ⍮⷗߁޿ߣޢࠆ޿ߡߒ⴫಴ߦᄙ㊂ߦ⢩⴫㕙⚦ࠍ㧔PS㧕ࡦ࡝

ᕈߩߘޕߚߴ⺞ࠍ⚿ᨐ㧘ᡷᄌߪ࠼࠴ࡊࡍᱜᏱ⚦⢩ߦ⚦⢩Ქᕈ޿ߥߐ␜ࠍ৻ᣇߢ㧘⣲≌⚦⢩㧔․

㧘ߪ᛫⣲≌ᵴᕈߩߎ㧘ߚ߹ޕߚߒ⷗಴ࠍߣߎߔ␜ࠍ⢩Ქᕈ⚦ߥ⊛ㆬᛯߡߒኻߦ㛽㜑⣲⚦⢩㧕ߦ

⚦⢩⤑ࠍ⋥ធ⎕უࠅ޽ߢߩ߽ࠆߔ㧘⣲≌⚦⢩⤑⴫㕙ߩ PS ኒᐲߦଐሽ⊛ࠍߣߎࠆ޽ߢ᣿ߒߦ߆ࠄ

 ޕ㧔Peptides,���: 660-668.㧕ߚ
 
�ޤ⎕უᵴᕈࠕ࡝࠼ࡦࠦ࠻ࡒޣ ᜬࠍ⤑ᄖߚᏪ߮ࠍ⩄㔚⽶ߩ᧪↱⩶⚦ᅢ᳇ᕈߪࠕ࡝࠼ࡦࠦ࠻ࡒޡ

⤑⢩⚦ޕߚߒ⷗಴ࠍߣߎࠆߔ⎕უࠍࠕ࡝࠼ࡦࠦ࠻ࡒ߇࠼࠴ࡊࡍ㧘ᡷᄌߒ⋠⌕ߦ⍮⷗߁޿ߣޢߟ

ㅘㆊࠍ࠼࠴ࡊࡍ೑↪ߡߒ⚦⢩ౝ߳ዉ౉ߚߒᡷᄌߪ࠼࠴ࡊࡍ㧘⚦⢩ౝߩࠕ࡝࠼ࡦࠦ࠻ࡒߩᄖ⤑ࠍ

⎕უߒ㧘ࠍࠬࠪ࡯࠻ࡐࠕ⺃ዉߢߣߎࠆߔ㜞޿⚦⢩Ქᕈࠍߣߎߔ␜ࠍ᣿ߚߒߦ߆ࠄ㧔Biosci. 
Biotechnol. Biochem., ��: 683-687.㧕ߩߎޕ⚿ᨐࠄ߆㧘ᡷᄌߣ࠼࠴ࡊࡍ⮎‛ャㅍᛛⴚࠍ૬↪ߎࠆߔ

 ޕߚࠇߐໂ␜߇น⢻ᕈࠆ߈ߢ೙ᓮߦ⊛₸ലࠍᮡ⊛⚦⢩ߩ㧘․ቯߢߣ
 
�ޤ↪૬ߩߣャㅍᛛⴚ‛⮎ޣ ਄⸥ߩ⍮⷗ࠍᔕ↪ߊߴࠆߔ㧘⣲≌⚦⢩․⇣⊛ߥಽሶ㧔integrin ǩV
Ǫ3㧕ࠍᮡ⊛ࠆߔߣ⚦⢩⤑ㅘㆊ࠼࠴ࡊࡍ㧔cyclic RGD ࠥࡘࠫࡦࠦࠍ࠼࠴ࡊࡍ㧘ᡷᄌߣ㧕࠼࠴ࡊࡍ

ߩߎޕߚߒวᚑࠍ࠼࠴ࡊࡍ㧘cyclic RGD㧙ᡷᄌߢߣߎࠆߔ࠻࡯ cyclic RGD㧙ᡷᄌߪ࠼࠴ࡊࡍ㧘

integrin ǩVǪ3 ⿠ߦ፣უߩࠕ࡝࠼ࡦࠦ࠻ࡒ㧘ࠇ߹ㄟࠅขߦ⊛ㆬᛯߡߒኻߦ⢩⚦ࠆ޿ߡߒ⃻⊑ࠍ

࿃ࠍࠬࠪ࡯࠻ࡐࠕߚߒ⺃ዉ߇ߣߎࠆߔ᣿ߚߞߥߦ߆ࠄ㧔Biosci. Biotechnol. Biochem., ��: 
2044-2048.㧕ߦ߁ࠃߩߎޕ㧘⮎‛ャㅍᛛⴚߣᡷᄌߺ⚵ࠍ࠼࠴ࡊࡍวߢߣߎࠆߖࠊ㧘⚦⢩ㆬᛯ⊛ߥ

 ߚߒᚑഞߦ࡞࡯ࡠ࠻ࡦࠦߩ⎕უࠕ࡝࠼ࡦࠦ࠻ࡒ
 
�ޤ᜝✚ޣ એ਄ߩ⎇ⓥࠄ߆㧘ࠞࡦࠪࡦࠚࡈࠖ࠺ࠪࡓ࠻ࡉ↱᧪ᡷᄌߪ࠼࠴ࡊࡍ㧘ޡ᛫⩶ᵴᕈޡޢ᛫

⣲≌ᵴᕈࠕ࡝࠼ࡦࠦ࠻ࡒޡޢ⎕უᵴᕈߚߞ޿ߣޢᄙ᭽ߥ↢ℂᵴᕈࠍ᦭ࠍߣߎࠆߔ⷗಴ߚ߹ޕߚߒ㧘

৻⷗⇣ߦ߁ࠃࠆߥᕁߩࠄࠇߎࠆ߃↢ℂᵴᕈߪ㧘ᱜ㔚⩄ࠍᏪ߮ߚᡷᄌ߇࠼࠴ࡊࡍᜬޡߟ⽶㔚⩄ࠍ

Ꮺ߮ߚ↢૕⤑⎕უᵴᕈ߁޿ߣޢ౒ㅢߩ૞↪ᯏᐨࠅࠃߦ⺑᣿߽ߣߎࠆ߈ߢ᣿ޕߚߒߦ߆ࠄ⒳ߩޘ

↢ℂᵴᕈࠍ᦭ࠆߔᡷᄌߪ࠼࠴ࡊࡍ㧘᛫⩶೷߿᛫ࠎ߇೷ߩᣂⷙ࠼࡯࡝ൻว‛ߡߒߣᔕ↪น⢻޽ߢ

 ޕߚࠇߐ␜߇ߣߎࠆ
�
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 ⓥ⎇ࠆߔ㑐ߦℂᯏ⢻↢ߣๆ෼ߩ࡞࡯ࡁࠚࡈ࡝ࡐ⨥

Ꮉ਄⾐ઍሶ㧔ዞታᄢ࡮⮎㧕

 
� ஜᐽᔒะ߇㜞߹ࠆਛߢ㧘ᚻシߦ៨ขࠆ߈ߢᯏ⢻ᕈ㘩ຠ߇⨥߅ߡߒߣᵈ⋡ޕࠆ޿ߡࠇߐ଀߫߃㧘

ߒޕࠆ޽ߟߟߒᶐㅘ߇៨ขߥ⊛Ⓧᭂߩࡦࠠ࠹ࠞ⨥✛㧘ࠇߐߦ߆ࠄ᣿߇↪ℂ૞↢ߩࡦࠠ࠹ࠞ⨥✛

↪㧘↢ℂ૞ߊૐߪ⒖ⴕ㊂ߩ૕ౝ߳ߩ㧧EGCg㧕࠻࡯࡟ࠟࡦࠠ࠹ࠞࡠࠟࡇ㧔ࠛࡦࠠ࠹ࠞ⨥✛㧘ߒ߆

✛㧘ߪߢᧄ⎇ⓥޕࠆ޽ߢᔅⷐ߇ߣߎࠆߖߐๆ෼ߦ૕ౝߊࠃ₸㧘ലߪߦ߼ߚࠆߖߐᦨᄢ㒢⊒ើࠍ

ߩ㧘ⴊਛߢ⊛⋠ࠆߔ੨ฃߦ⊛ലᨐࠍ↪ℂ૞↢ߩࡦࠠ࠹ࠞ⨥ EGCg Ớᐲߦᓇ㗀ࠍਈࠆ߃㘩ຠᚑಽ

 ޕߚߞⴕࠍ⚝ᬌߩ
ℂ↢߿฽᦭ᚑಽࠆߔ㑐ߦ⨥⪲ᩑߚ߈ߡࠇߐ↪㘶ࠄ߆᧪㧘ᓥߢਛࠆߔⓥ⎇ࠍ㧘✛⨥ᚑಽߦࠄߐ

૞↪ߩ⎇ⓥ߇ዋߩߘޕߚߒ⋠⌕ߦߣߎ޿ߥㆊ⒟ߢ㧘ᩑ⪲ߩᾲ᳓᛽಴‛ߦǩ-࠯࡯࡜ࡒࠕ㒖ኂᵴᕈ

޽ߢ㧕࡯ࡑ࡝ࡐߩ࡞࡯ࠝ-3-ࡦࡃ࡜ࡈ㧔ࡦࠫ࠾ࠕࠪ࠻ࡦࠕࡠࡊߩ᳓ṁᕈ߇ᵴᕈᚑಽߩߘ㧘ࠅ޽߇

⚦㧘⹦߼ߚߟ߽ࠍ᭴ㅧ․ᕈߥⶄ㔀ߪࡦࠫ࠾ࠕࠪ࠻ࡦࠕࡠࡊߩ⪲㧘ᩑߒ߆ߒޕߚߒ⷗಴ࠍߣߎࠆ

ߩߘߣ㈩♧૕࡞࡯ࡁࡏ࡜ࡈߪߦ⪲㧘ᩑߚ߹ޕ޿ߥ޿ߡߞߥߦ߆ࠄ᣿ߪൻቇ᭴ㅧߥ ૕࡞ࠗࡠࠟ-''2

⹦ߩߤߥᵴᕈᄌൻࠆࠃߦ᦭ήߩၮ࡞ࠗࡠࠟ߿↪ℂ૞↢ߩߘ㧘߇ࠆ޽߇ႎ๔ߩߣࠆ޿ߡࠇ߹฽߇

ߦ߆ࠄ᣿ࠍᯏ⢻ᕈߩߘߣ᭴ㅧߩᚑಽ࡞࡯ࡁࠚࡈ࡝ࡐ⪲㧘ᩑߢߎߘޕ޿ߥ޿ߡࠇࠊⴕߪⓥ⎇ߥ⚦

 ޕߚߒߣ߁ࠃߒ
 

� ߦ࠻ࡅ EGCg ㆆ㔌ဳߡߞࠃߦ₸Ყߩߘ㧘ߣࠆߖߐ៨ขࠍࡦࠗࠚࡈࠞߣ EGCg ߇ⴊਛ⒖ⴕ㊂ߩ

Ⴧᷫࠍߣߎࠆߔ᣿ޕߚߒߦ߆ࠄᯏ᭴⸃ᨆ߼ߚߩ㧘࠻ࡅⴊਛߩ EGCg ઍ⻢‛㧔ࠣࡦࡠࠢ࡞㉄ᛴว

૕ߣ⎫㉄ᛴว૕㧕㊂ࠍቯ㊂ߚߒ⚿ᨐ㧘EGCg ߪઍ⻢‛㊂ߩⴊਛߦ߈ߣߚߒ៨ขࠍࡦࠗࠚࡈࠞߣ

ૐਅࠅ߅ߡߒ㧘ࠞ߇ࡦࠗࠚࡈ EGCg  ޕߚࠇߐໂ␜߇ߣߎࠆߔᛥ೙ࠍᛴวൻߩ
ᩑ⪲ߦ฽߹ࠆࠇ᳓ṁᕈߦ࡞࡯ࡁࠚࡈ࡝ࡐǩ-࠯࡯࡜ࡒࠕ㒖ኂᵴᕈࠍߣߎࠆ޽߇᣿ޕߚߒߦ߆ࠄ

᳓ṁᕈߪ࡞࡯ࡁࠚࡈ࡝ࡐ↢⢒ㆊ⒟ߡ޿߅ߦ 6 ᦬ߦᦨ߽฽᦭㊂߇㜞ߊ㧘ਥⷐߥൻว‛ߪ EGCg ࠍ

᭴ᚑ࡙ߡߒߣ࠻࠶࠾฽᦭ࠆߔ․ᓽ⊛ߚ߹ޕߚߞ߆ࠊ߇ߣߎࠆ޽ߢࡦࠫ࠾ࠕࠪ࠻ࡦࠕࡠࡊߥ㧘ᩑ

߆ࠄ᣿ࠍߣߎߔ␜ࠍ↪ⴊ࿶㒠ਅ૞ߡߒኻߦ࠻࠶࡜∝⊑㧘㜞ⴊ࿶⥄ὼߪࡦࠫ࠾ࠕࠪ࠻ࡦࠕࡠࡊ⪲

ߡߒߣ૞↪ᯏᐨߩߘޕߚߒߦ NO ޕߚࠇߐໂ␜߇ߣߎࠆ޽ߢⴊ▤ᒆ✭෻ᔕߩౝ⊹ଐሽߚߒ੺ࠍ

ᩑ⪲ࠄ߆ 4 ⒳㘃࡞࡯ࡁࡏ࡜ࡈߩ㈩♧૕ߩߘߣ ಽߦ⊛₸ലߡ޿↪ࠍ⚛ฦ⒳㉂ࠍ૕࡞ࠗࡠࠟ-2̍

㔌ߒ㧘DNA ࠍ↪Ⴧᗵ૞ߩ೷ࠎ߇᛫ߩ㈩♧૕࡞࡯ࡁࡏ࡜ࡈ⪲ᩑߡߒ⋠⌕ߦ࠻ࡦࠗࡐࠢ࠶ࠚ࠴்៊

ᓎߥ⊛ਛᔃߢ⢩ౝᖱႎવ㆐⚦ࠆߌ߅ߦ࠻ࡦࠗࡐࠢ࠶ࠚ࠴ߪ ATM (Ataxia Telangiectasia)ޕߚߴ⺞

㧘ࠄ߆ߣߎࠆ޿ߡߒ೙ᓮߦ෩ኒࠍ⢩๟ᦼ⚦ߡߒ੺ࠍ㉄ൻࡦ࡝ߩ⟲ಽሶߩ㧘ਅᵹࠅ߅ߡߒߚᨐࠍഀ

ߢ਄ࠆ࿑ࠍല₸ൻߩ≯ᴦࡦࠟ ATM ᩑޕࠆ޿ߡࠇࠄ߃⠨ߣࠆ޽ߢ࠻࠶ࠥ࡯࠲ߥ㊀ⷐߪᵴᕈ೙ᓮߩ

ߦ․㧘ߒᛥ೙ࠍ㉄ൻࡦ࡝ߩATMߩ਄ᵹߩߘߣಽሶ࠻ࡦࠗࡐࠢ࠶ࠚ࠴ߪ㈩♧૕࡞࡯ࡁࡏ࡜ࡈ⪲ 2̍
߇૕࡞ࠗࡠࠟ- ATM ଐሽࠍ࡞࠽ࠣࠪ࠻ࡦࠗࡐࠢ࠶ࠚ࠴ߩ⎕✋ࠅࠃߦߣߎࠆߖߐ㧘᛫ࠟࡦ೷ߩჇ

ᗵ૞↪ࠍߣߎߔ␜ࠍ᣿ޕߚߒߦ߆ࠄ 
 
એ਄ߩ⚿ᨐࠄ߆㧘ࠞᷦߪࡦࠠ࠹๧ࠍ๒߼ߚࠆߔ㧘ㆊ೾㊂ߪࡦࠠ࠹ࠞߩ㘶㘩ຠߩ㘑๧߁ߥ៊ࠍ

ᕟ߇ࠆ޽߇ࠇ㧘ᧄ⎇ⓥߢᓧߚࠇࠄᦨㆡࠞࡦࠗࠚࡈ/EGCg Ყߢߣߎࠆ޿↪ࠍ㧘ࠞࠍࡦࠠ࠹ല₸ࠃ

ၮ࡞ࠗࡠࠟߪ⨥⪲㧘ᩑߚ߹ޕࠆ߈ߢᦼᓙߣࠆ߇ߥߟߦ⊑㐿ߩ⨥ᣂⷙ㜞ᯏ⢻ࠆ߈ߢๆ෼ߦ૕ౝߊ

㧘ߡߒߣ↪ℂ૞↢ߩߘ㧘ࠅ߅ߡߒ฽᦭ࠍ࡞࡯ࡁࡏ࡜ࡈ࡞ࠗࡠࠟ߿ࡦࠫ࠾ࠕࠪ࠻ࡦࠕࡠࡊ߻ንߦ

ⴊ♧୯਄᣹ᛥ೙૞↪㧘ⴊ࿶਄᣹ᛥ೙૞↪㧘᛫ࠟࡦ೷Ⴧᗵ૞↪ࠍ᣿ߒߦ߆ࠄ㧘ߩߘ૞↪ᯏᐨߩ৻

 ޕࠆ߈ߢᦼᓙ߇⊑㐿ߩᯏ⢻ᕈ㘩ຠߥߚᣂߚߒ߆ᵴࠍ੹ᓟ㧘ᧄ⍮⷗ޕߚߒ᣿⸂ࠍ┵
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「食と健康」
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�Ṷ⻠ࡓ࠙ࠫࡐࡦࠪ

࿾ਛᶏ㘩⮎⾗Ḯߩᯏ⢻ᕈ⸃ᨆߣ᦭ല೑↪�

␉↰ඳሶ㧔╳ᵄᄢ࡮ർࠞ࡝ࡈࠕ⎇ⓥ࠮㧕

�
࿾ਛᶏ࡜ࡂࠨࠄ߆⍾Ṽߩߡߌ߆ߦ࿾ၞߪ㧘਎⇇ᬀ‛඙♽ోߡ޿߅ߦർᬀ‛⇇ߣᣥᾲᏪᬀ‛⇇

ߎ޿㜞߇௑ᐲ῎ੇߊ⍴߇㔌〒ߩߢ߹Ṽ⍾࡜ࡂࠨࠄ߆࿾ਛᶏߚ߹㧘ࠅ޽ߢ࿾ၞࠆߔ౒ሽ߇‛ᬀߩ

ߪߦ࿾ၞߩߎ㧘ߚ߹ޕࠆ޽ߢ࠼࡞࡯ࠖࡈࠆߔሽ࿷߇⒳‛ᬀߚߒ㗅ᔕߦ⢒ⅣႺ↢ߥ㧘ᄙ᭽ࠄ߆ߣ

વ⛔ᢥൻߣㄭઍൻߩ⺞๺ߦၮߊߠ㘩⮎ᢥൻࠅ޽߇㧘∉ቇ⊛ߦ☨᰷ߦᲧߡߴ↢ᵴ⠌ᘠ∛ߩ⊒∝₸

ࡈ࡮ࠦ࠶ࡠࡕ࡮ࠕࠫ࠾ࡘ࠴㧘ߪ࡯࠲ࡦ࠮ⓥ⎇ࠞ࡝ࡈࠕᵄᄢቇർ╳ޕࠆ޿ߡࠇࠄ⍮߇ߣߎ޿ૐ߇

ࠕ㧘ർߒ⚿✦ࠍ൮᜝දቯߚߞೣߦ⚂᧦ᄙ᭽ᕈ‛↢ߣⓥᯏ㑐⎇࡮ᄢቇߩ㜞╬ᢎ⢒⋭஺ਅߩࠬࡦ࡜

ߩ࿾ਛᶏ࿤࡮ࠞ࡝ࡈ 900 ⒳࡮‛ᬀߩ⩶㘃ߩ⒳ᖱႎ࡮વᛚ⮎ലᖱႎ࡮↢ᕷⅣႺᖱႎ࡮ᯏ⢻ᕈᚑಽ

ᖱႎࠬ࡯ࡌ࠲࡯࠺ࠍൻߒ㧘250 ⒳ᬀߩ‛ੇ῎૕࡮ࠬࠠࠛ࡮ᵴᕈ↹ಽࠍ଻᦭ࠆ޿ߡߒ࿖ౝ໑৻ߩ

ᯏ㑐ߢ߹ࠇߎޕࠆ޽ߢ㧘ࡦ࠰ࡦࠠ࡯ࡄ߿∝࡯ࡑࠗࡂ࠷࡞ࠕ∛㧘♧ዩ∛߿⢈ḩ㧘࡯ࠡ࡞࡟ࠕ㧘ࡔ

ߔ᦭ࠍ᛫㉄ൻᕈ޿㜞ߩ߆ߟߊ޿㧘ࠅࠃߦࠗ࠮࠶ࠕࠝࠗࡃߩߡߒߣ࡞࠺ࡕᖚ∔ߩߤߥ↢↥ࡦ࠾࡜

ᨆ⸂ߥ⊛⟜✂ߤߥࠗ࡟ࠕࡠࠢࠗࡑ࡮ࠬࠢࡒࡠࡏ࠲ࡔ࡮ࠬࠢࡒࠝ࠹ࡠࡊ㧘ߒ⷗಴ࠍᯏ⢻ᕈᚑಽࠆ

ޕߚߒߦ߆ࠄ᣿ࠍ♽⢩ౝᖱႎવ㆐⚦߿ᬌ಴ߩ࡯ࠞ࡯ࡑࠝࠗࡃࠆߔ㑐ㅪߦࠬ࡟࠻㧘㉄ൻࠬࠅࠃߦ

࿾ਛᶏ࿤ࡉ࡯࡝ࠝࠆߌ߅ߦᚑಽࠎ߇ࠆࠃߦᛥ೙╬ߩᯏ⢻ᕈߪߡ޿ߟߦ㧘ᄙ࠻ࡅߩߊ᦭ലᕈ߇

ႎ๔ޕࠆ޿ߡࠇߐᚒߪޘ㧘ࠝࡉ࡯࡝ᚑಽ࠻ࡅࠆࠃߦ㛽㜑ᕈ⊕ⴊ∛⚦⢩ K562 ߦ↪ಽൻ⺃ዉ૞ߩ

᧪↱ࡉ࡯࡝ࠝޕࠆ޿ߡߒᨆ⸂ߡ޿ߟ Apigenin-7-glucoside ߦ⊛Ớᐲ㧘ᤨ㑆ଐሽߪ K562 ⚦⢩ߩჇ

ᱺࠍᛥ೙߇ߚߒ㧘⚦⢩๟ᦼߡ޿߅ߦ G2/M ᦼࠆߌ߅ߦ⚦⢩ഀߩว߇Ⴧടࠄ߆ߣߎߚߒჇᱺᛥ೙

ߪߡ޿ߟߦ㧘⚦⢩ಽൻ⺃ዉᵴᕈߚ߹ޕߚߒ᣿್߇ߣߎ޿ߥߪߢߩ߽ࠆࠃߦዉ⺃ࠬࠪ࡯࠻ࡐࠕߪ

ⴊ⃿ಽൻ࡯ࠞ࡯ࡑ㧔CD ᛫ේ㧕ߩ⊒⃻㊂Ⴧടࠅࠃߦ⏕⹺ޕߚߒ⚦⢩๟ᦼ⺞▵࿃ሶࠅ޽ߢ㧘ㄭᐕㅧ

ⴊ⚦⢩߿⿒ⴊ⃿ߩಽൻ⺃ዉ߳ߩ㑐ㅪ߇ႎ๔ߚࠇߐ Chk1㧘Chk2 ߇㉄ൻࡦ࡝ߩ Apigenin-7-glucoside
⸂ࠗ࡟ࠕࡠࠢࠗࡑ࡮ࡓ࡯ࠝ࠹ࡠࡊ㧘ߦ߽ߣߣߔ಴޿⷗ࠍߣߎࠆ޽ߢᔅ㗇ߦⴊ⃿ಽൻ⺃ዉࠆࠃߦ

ᨆࠍⴕ޿㧘ⴊ⃿ᯏ⢻ᕈ㑐ㅪ࡞࠽ࠣࠪ߮ࠃ߅વ㆐♽㑐ㅪ࿃ሶࠍ⏕⹺ޕߚߒ(Eur. J. Nutr, 2013, 52, 25㧘
Mol. Nutr. Food Res, 2011, 55, 93)ޕ 
␹⚻ᄌᕈ∔ᖚߪ᭽ߥޘේ࿃ࠅࠃߦ⣖ౝߩ᭽ߥޘㇱ૏ߢ␹⚻⚦⢩߇ᓢߦޘᱫṌ߼ߚ߁߹ߒߡߒ

ࡦࠠ࡯ࡄ㧔AD㧕㧘∛࡯ࡑࠗࡂ࠷࡞ࠕߡߒߣ␹⚻ᄌᕈ∔ᖚߥ⊛ઍ⴫ޕࠆ޽ߢ⒓✚ߩᖚ∔ࠆߓ↢ߦ

㧘ࠅ߅ߡߞ߹᳿߇⒳㘃ߩ␹⚻⚦⢩޿ߔ߿ߌฃࠍ㓚ኂߦߣߏᖚ∔ࠄࠇߎ㧘ࠇࠄߍ᜼߇㧔PD㧕∛ࡦ࠰

AD ␹⚻⚦⢩㧘PDࠆߔᜂᒰࠍᙘ⸤ߪߢ ⍮߇ߣߎࠆߎ⿠ߢේ࿃߇㓚ኂߩ␹⚻⚦⢩ࡦࡒࡄ࡯࠼ߪߢ

ߦߣߎ޿๧ᷓ⥝ޕࠆ޿ߡࠇࠄ AD ෸߮ PD ߦࡓ࠭࠾ࠞࡔ∝⊑㧘߇ࠆߥ⇣ߪ⁁∝ේ࿃Ქ⚛෸߮ߪ

ߔ᦭ࠍലᨐࠬࠢ࠶࡜࡝ޕࠆߔ∝⊑ࠅߥߣේ࿃߇ࠬ࡟࠻ᖚ߽㉄ൻࠬ∔ߩࠄߜߤ㧘ࠅ޽߇౒ㅢᕈߪ

ߡߒߣ⽎ኻࠍ‛વᛚ⮎ലᬀࠆ AD ෸߮ PD ߦᛥ೙ലᨐࠬ࡟࠻㉄ൻࠬࠆࠇࠄ߃⠨ߣࠆ޽ߢ↪᦭ߦ

ޕߚߞⴕࠍ᣿⸂ߩࡓ࠭࠾ࠞࡔ↪૞ߩߘត⚝෸߮ߩᵴᕈᚑಽߥ↪᦭ߦ␹⚻ᄌᕈ∔ᖚߒ⋠⌕

㧔Behavioural Brain Res. 2013, 238, 86㧕ޕ 
ߦ࠻ࠗࠨࡁ࡜ࡔޕߟᜬࠍᯏ⢻ࠆߔๆ෼ࠍ✢ᄖ⚡ߪ⚛⦡ࡦ࠾࡜ࡔࠆࠇ߹฽ߦᲫ㜬߿⤏⊹㧘ߚ߹

߳࠻ࠗࠨࡁ࠴࡜ࠤߩ㧘๟ㄝߒⓍ⫾ߦሶ☸ࠆࠇ๭߫ߣࡓ࡯࠰ࡁ࡜ࡔߪࡦ࠾࡜ࡔߚࠇߐวᚑߡ޿߅

‛ᬀࡑࡠࠕ࿾ਛᶏߚ߈ߡࠇࠄ޿↪ߡߒߣ‛ᬀ↪⮎⤏⊹ߦ⊛᳃㑆વᛚޕࠆߔ⌕ᴉߦ⤏⊹ߒ⒖ⴕߣ

ߡߒߣ⾰‛ᛥ೙↢↥ࡦ࠾࡜ࡔ㧘ߒߣត⚝Ḯࠍ 2 ⒳ߩᣂⷙൻว‛ࠍ⷗಴ߒ㧘ࠗ࡟ࠕࡠࠢࠗࡑ⸃ᨆ

ޕ(㧔J Dermatol Sci,2012, 67, 26㧘J.Nat.Prod.2009,72, 938ߚߒߦ߆ࠄ᣿ࠍㆮવሶࠆߔ㑐ㅪߩߘࠅࠃߦ
ੇ῎࿾ߩ᭽ߥޘⅣႺࠬߦࠬ࡟࠻ኻ᛫ߥࠢ࡯࠾࡙ࠆߔ↢ℂᵴᕈ‛⾰ߪߦ㧘․ߦ㧘㉄ൻࠬࠬ࡟࠻

 ޕࠆࠇߐᦼᓙ߇ߣߎࠆߔ᦭ࠍ㒐ᡷༀലᨐ੍ߩᖚ∔ࠆࠇߐߣߟ৻ߩේ࿃߇
�
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�ࡓ࠭࠾ࠞࡔಽሶߩᯏ⢻ᕈߩߘߣ⚝តߩ㘩ຠࠣࡦࠫࠗࠛ࠴ࡦࠕ

 ୖ༑▸㧔਻Ꮊᄢ㒮࡮ㄘ㧕

�
� ᦨㄭࠅߥߦ㧘⠧ൻ㨯ኼ๮೙ᓮߩಽሶၮ⋚ߦ㑐ࠆߔ⎇ⓥႎ๔߇ᢙᄙߦ߽ߣߣࠆࠇߐߥߊ㧘․ߦ㧘

߇ߩ߽޿ߒ߹ߑ߼ߪߦㅴዷߩⓥ⎇ࠆߔ㑐ߦ࡞࠽⢩ౝಽሶ㨯ࠪࠣ⚦ࠆߔⷙቯࠍ೙㒢ലᨐ࡯࡝ࡠࠞ

㐳ኼㆮߩߡߒߣ࠻࠶ࠥ࡯࠲ਅᵹࠆߔⷙቯࠍ೙㒢ലᨐ࡯࡝ࡠ㧘ࠞߪߢᒰ⎇ⓥቶߦߢ߹ࠇߎޕࠆ޽

વሶ㧘ߦࡦࠗࡘ࠴࡯ࠨᵈ⋡ߒ㧘࡯࠲࡯ࡕࡠࡊߩ࡯࡝ࡒࠔࡈࡦࠗࡘ࠴࡯ࠨᵴᕈࠍ EGFP Ⱟశᒝᐲ

⢩㧔⣺▤⚦⢩㧘⢄⚦⢩㧘⊹⤏ⷺൻ⚦⢩㧘╭⡺⚦᧪↱࠻ࡅߥޘ㧘᭽ࠍ♽ࠆ߈ߢߩߣߎࠆߔ〕ㅊߢ

⚦⢩㧕ߡ޿߅ߦ᭴▽ߒ㧘ฦ⒳㘩ຠᚑಽࡦࠗࡘ࠴࡯ࠨߩჇᒝലᨐࠍᬌ⸽ޕࠆ޿ߡ߈ߡߒฦ⒳หቯ

ߡ޿߅ߦ㧘⣺▤⚦⢩ࠄ߆ਛߩჇᒝ㘩ຠࡦࠗࡘ࠴࡯ࠨߚࠇߐ SIRT1 ⊒⃻ࠍჇᒝ߇ߣߎࠆߔ᣿߆ࠄ

⩶੃㉄ߚߞߥߣ T2102 ᩣߡ޿ߟߦ㧘ߩߘᯏ⢻ᕈߩߘߣᯏ⢻ᕈ⊒⃻ߡ޿ߟߦࡓ࠭࠾ࠞࡔߩ⚫੺ߔ

㧘SIRT1ࠍࡦ࠾࠹ࠞ-Ǫࠆ޿ߡߞߥߣේ࿃ಽሶߩࠎ߇ᄢ⣺ߩߊ㧘ᄙߪSIRT1Ⴧᒝ੃㉄⩶T2102ᩣޕࠆ
ଐሽ⊛ߦ⣕࡞࠴࠮ࠕൻߒ㧘ߦ߽ߣߣࠇߘਇᵴᕈൻ࡮ಽ⸃ࠍ⺃ዉߢߣߎࠆߔ㧘ᄢ⣺ࠟࡦ⚦⢩ߩჇ

ᱺࠍᒝߊᛥ೙ࠍߣߎࠆߔ᣿ߦࠄߐߚ߹ޕߚߒߦ߆ࠄᦨㄭ㧘⚦⢩ኼ๮ࠍⷙቯߩ࠯࡯࡜ࡔࡠ࠹ࠆߔ

⣺▤ࠆߌ߅ߦ⊒⃻ࠍ㧘Ǫ-ࠞ࡮▵⺞߇ࡦ࠾࠹೙ᓮ߇ߣߎࠆ޿ߡߒႎ๔߇ߚࠇߐ㧘T2102 ࠹ࠞ-Ǫߪ

⚿ߩએ਄ޕߚߞߥߣ߆ࠄ᣿߇ߣߎࠆߔᛥ೙ߦ⪺⃻߽㗼⊑࠯࡯࡜ࡔࡠ࠹ߩߘߦ߽ߣߣᶖᄬߩࡦ࠾

ᨐࠄ߆㧘T2102 ᩣߪ SIRT1 Ⴧᒝࠍㅢߡߓ㧘Ǫ-ࠞ࠯࡯࡜ࡔࡠ࠹ߪߦࠄߐࡦ࠾࠹ଐሽ⊛ߦᄢ⣺ࠎ߇

⚦⢩ࠍᛥ೙߇ߣߎࠆߔ᣿ޕߚߞߥߣ߆ࠄ੹ᓟߪ㧘T2102 ᩣએᄖࡦࠗࡘ࠴࡯ࠨߩჇᒝ㘩ຠߩᯏ⢻

ᕈ߽ߡ޿ߟߦ⹏ଔߣ޿ߚ߈޿ߡߒ⠨ޕࠆ޿ߡ߃ 
�
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�⇛㜞ᯏ⢻ൻᚢߣ૕೑↪ᕈ↢ߩ࡞࡯ࡁࠚࡈ࡝ࡐ

ኹየ⚐ੑ㧔ᓼፉᄢ㒮6%+࡮⎇ⓥㇱ㧕

�
Diphenylpropane ᭴ㅧࠍ౒ㅢ㛽ᩰᬀߪ࠼ࠗࡁࡏ࡜ࡈࠆߔߣ‛ᕈ㘩ຠߩਥⷐ࡞࡯ࡁࠚࡈ࡝ࡐߥ㘃

1936ޕࠆ޽ߢ㘩ຠᯏ⢻ᚑಽߥ⊛ၮᧄࠆߔ៨ขࠄ߆㘩੐ߩ㧘ᣣᏱࠅ޽ߢ ᐕ Scent-Györgyi ᨲᯌ߇ࠄ

ࡦࡒ࠲ࡆߩ࠼ࠗࡁࡏ࡜ࡈ P ⓥᚑᨐ⎇ߥᄢ⤘ࠆߔ㑐ߦℂᵴᕈ↢ߩ࠼ࡁࡏ࡜ࡈએ᧪㧘ߡߒឭ໒ࠍ⺑

ޕ޿ߥዋߦ㕖Ᏹߪ଀ߚࠇߐ⸽ታߢ࠻ࡅ߇ᯏ⢻ࠆࠊ㑐ߦ㒐੍∛∔߿㧘ஜᐽ⛽ᜬ߇ࠆ޿ߡࠇߐႎ๔߇

ߥߔޕࠆ޽ߢ↱ℂߩߟ৻߇ߩ޿ૐߊߒ⪺߇૕೑↪ᕈ↢ߩߢ࠻ࡅߡߴᲧߦࡦࡒ࠲ࡆ㧘ฦ⒳ߪࠇߎ

㧘Scent-Györgyiߜࠊ 㧘߼ߚࠆ޽ߢ‛⇣૕↢ߊߥߪߢࡦࡒ࠲ࡆߪ࠼ࠗࡁࡏ࡜ࡈ㧘ࠅߥ⇣ߪߣ⺑ߩࠄ

↢૕ߤࠎߣ߶ߦๆ෼߆޿ߥࠇߐ㧘ๆ෼߽ߡࠇߐ╙ II ⋧㉂⚛ࠅࠃߦ⚛ᣧߊਇᵴᕈઍ⻢‛ߦᄌ឵ߐ

ࠇࠊ㧘ߡߒߣࡓ࠭࠾ࠞࡔࠆߔ⃻⊑ࠍᯏ⢻ߢ૕ౝ↢߇‛⻢ਇᵴᕈઍߩߎޕࠆࠇߐឃ಴ߦ૕ᄖߡࠇ

ޕ㧝㧘㧞㧕ߚߒឭ໒ߦߢߔࠍㆬᛯ⊛ᵴᕈൻߩ‛⻢ਇᵴᕈઍߚߒ੺ࠍ⣕ᛴวࠆߌ߅ߦᮡ⊛ㇱ૏ߪࠇࠊ

৻ᣇ㧘↢૕೑↪ᕈߩૐࠍ࠼ࠗࡁࡏ࡜ࡈ޿㘩ຠᯏ⢻࿃ሶߩ࠻ࡅߡߒߣஜᐽჇㅴ߿∔∛੍㒐ߦᔕ↪

⃻࿷߇⇛ᚢࠆߴㅀߦએਅޕࠆ޽ߢᔅⷐ߇⇛ᚢࠆߔ㜞ᯏ⢻ൻߡ߼㜞ࠍ㧘↢૕೑↪ᕈߪߦ߼ߚࠆߔ

ታᣉߪ޿ࠆ޽ᬌ⸛ࠅ߅ߡࠇߐ㧘ߢߎߎ⚫੺ޕ޿ߚߒ 
㧝㧚⢒⒳ᛛⴚᬀࠅࠃߦ‛ᕈ㘩ຠਛ࠼ࠗࡁࡏ࡜ࡈߩ฽㊂ࠍ㜞ޕࠆ߼ㄘ⎇ᯏ᭴࡮ർᶏ㆏ㄘᬺ⎇ⓥ

߇฽㊂ࡦ࠴࠮࡞ࠤ߽ࠅࠃᓥ᧪⒳ߪ࡯࠲ࡦ࠮ 1.5-2 ୚㜞ࠡࡀࡑ࠲޿ຠ⒳ߩ⢒ᚑߦᚑഞߒ㧘࡞ࠛࠢޟ

㐿߽࠻ࠢࠚࠫࡠࡊቭቇᮮᢿဳ⎇ⓥ↥ߚ޿↪ࠍᧄຠ⒳ޕ㧟㧕ࠆ޿ߡ߼ᆎࠍ᥉෸ߢฬ⒓ߩޠ࠼࡞࡯ࠧ

ᆎߚࠇߐ㧠㧕ޕ 
㧞㧚ߩ࠼ࠗࡁࡏ࡜ࡈ‛ℂ⊛ୃ㘼ߪ޿ࠆ޽ൻቇ⊛ୃ㘼ߩߘࠅࠃߦ⣺▤ๆ෼ല₸ࠍ㜞ޕࠆ߼‛ℂ

⊛ୃ㘼ࡁ࠽ࡉࠨߩࡦ࠴࡝ࡍࠬࡋߩߡߒߣ☸ሶൻ㧘ൻቇ⊛ୃ㘼ࡦ࠴࠮࡞ࠤߩߡߒߣ㈩♧૕࡝ࠝߩ

ࠧ♧ઃട㧔᳓ṁᕈߩઃਈ㧕߇㧘ߩ࠼ࠗࡁࡏ࡜ࡈࠄࠇߎ⣺▤ๆ෼ല₸ࠍჇടࠅࠃߦߣߎࠆߖߐ㧘

↢૕೑↪ᕈߩะ਄ߦ௛ߪࠇࠊࠇࠊࠍߣߎߊ᣿ߚߒߦ߆ࠄ㧡㧘㧢㧕ޕ 
㧟㧚ߩ࠼ࠗࡁࡏ࡜ࡈൻቇ⊛ୃ㘼ࠅࠃߦ૕ౝṛ⇐ᕈࠍะ਄ߦ⥸৻ޕࠆߖߐ⚻ญ៨ขࠗࡁࡏ࡜ࡈ

࠽㧘ߒ߆ߒޕࠆ޿ߡࠇࠄ߃⠨ߣ޿ߥߒ⇐ṛߤࠎߣ߶ߪߦ㧘૕ౝࠅ޽ߢᢙᤨ㑆ߪⴊਛඨᷫᦼߩ࠼

ߺߪࠇࠊࠇࠊࠍߣߎࠆߔଦㅴ߇ᯏ⢻⊒⃻ߡߒჇട߇૕ౝṛ⇐㊂ߣࠆߔൻ࡞࠾࡟ࡊࠍࡦ࠾ࠥࡦ࡝

ߖߐะ਄ࠍ㧘૕ౝṛ⇐ᕈߖߐᄌൻࠍ᜼േߩ૕ๆ෼↢ߩ࠼ࠗࡁࡏ࡜ࡈߪൻ࡞࠾࡟ࡊޕ㧣㧕ߚߒߛ޿

ࠆ  ޕࠆ߁ࠅߥߦᚻᲑߥ᦭ജߩ㜞ᯏ⢻ൻߩ࠼ࠗࡁࡏ࡜ࡈߪൻ࡞࠾࡟ࡊ㧘ߡߞ߇ߚߒޕ(8
㧠㧚ઁߩ㘩ຠޟߩߣ㘩ߴวߩ࠼ࠗࡁࡏ࡜ࡈࠅࠃߦޠߖࠊ⣺▤ๆ෼₸ࠍ㜞ޕࠆ߼ᴤ⢽ߩหᤨ៨

ขߩ࠼ࠗࡁࡏ࡜ࡈߪๆ෼ࠍ㜞ࠆ߼น⢻ᕈࠆ޽߇ 9㧕ޕ⼺⣣ߩหᤨ៨ขߩࡦ࠴࠮࡞ࠤࠡࡀࡑ࠲ߪᛴ

ว૕ઍ⻢ߦᓇ㗀ࠍߣߎࠆߔ㧘ߚ߼ߣߺߪࠇࠊࠇࠊ㧝㧜㧕ߒ߆ߒޕᴤ⢽એᄖߩᩕ㙃⚛࡮㘩ຠᚑಽࡈ߇

 ޕࠆ޽ߢᬌ⸛⺖㗴ߩ㧘੹ᓟ߼ߚ޿ߥߪߢ߆ࠄ᣿ߪᓇ㗀ࠆ߃ਈߦ⣺▤ๆ෼࠼ࠗࡁࡏ࡜
1)Kawai et al. J.Biol. Chem. 2008:283:9424-9434, 2)Terao et al. Food Func. 2011:2:11-17, 3) ቶࠄ㧘ർ

ᶏ㆏ㄘ⎇⎇ႎ 2010:192:25-32, 
4) http://www.naro.affrc.go.jp/project/f_foodpro/subject/a7.html 
5)Takumi et al. Food Func. 2012:3:389-398, 6)Murota et al. Arch. Biochem. Biophys.2010:501:91-97, 
7)Mukai et al. PLoS ONE 2012:7:e45048, 8)Mukai et al. J. Nutr. 2013:143:1558-1564, 9)Murota et al. 
Br. J. Nutr. 2013:109:2147-2153, 10)Nakamura et al. Mol. Nutr. Food Res. 2014:58:310-317.  
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ᯏ⢻ᕈ㘩ຠߣ⣺▤ᯏ⢻�

ᷡ᳓� ⺈㧔᧲੩ㄘᄢ࡮ᔕ↪↢‛㧕

�
� 㘩ຠߩᯏ⢻ᕈߦ㑐ߥ⊛⛔♽ࠆߔ⎇ⓥߪ㧘ߤ߁ࠂߜ 30 ᐕ೨ߩ 1984 ᐕߚߒ࠻࡯࠲ࠬߦᢥㇱ⋭㧔⃻

ᢥㇱ⑼ቇ⋭㧕ߩᄢဳ⎇ⓥߡߞࠃߦ࠻ࠢࠚࠫࡠࡊᆎ߹ߪ࠻ࠢࠚࠫࡠࡊߩߎޕߚߞ㧘ߩߘᓟ㧘3 ᦼ

11 ᐕ߇ߚߞߥߦߣߎࠆࠇߐ⛯⛮ߡߞߚࠊߦ㧘ߩߘਛᩭࠍᜂߪߩߚߞᣣᧄㄘ⧓ൻቇળߩ⎇ⓥ⠪ߚ

ߒ␜ࠍߣߎࠆ޽߇૕⺞▵ᯏ⢻↢ߥᄙ᭽ߦ㧘㘩ຠߡߒㅪ៤߽ߣⓥ⠪⎇ߩቇ⮎߿කቇޕߚߞ޽ߢߜ

࠹㘩ຠࠞߥᣂⷙߟᜬࠍஜᐽჇㅴᯏ⢻ߩ㧘․ቯ߁޿ߣޠᯏ⢻ᕈ㘩ຠޟ㧘ߪ࠻ࠢࠚࠫࡠࡊⓥ⎇ߩߎߚ

 ޕߚߞߥߦ߁ࠃࠆࠇߐ⊑㐿࡮ⓥ⎇ߢ਎⇇ฦ࿖߿㧘੹ߕࠄߥߺߩᣣᧄߪࠇߘ㧘ߒഃ಴ࠍ࡯࡝ࠧ
� ৻ቯߩ⑼ቇ⊛⸽᜚ߦߣ߽ࠍ㐿⊒ߚࠇߐᯏ⢻ᕈ㘩ຠߩઍ⴫߇㧘ෘ↢ഭ௛⋭㧔ߩߘᓟߪᶖ⾌⠪ᐡ㧕

ߪߢ⃻ᤨὐޕࠆ޽ߢ㧕ࡎࠢ࠻ቯ଻ஜ↪㘩ຠ㧔ㅢ⒓․ࠆࠇߐᄁ⽼ߡᓧࠍน⸵ߩ 1100 ຠ⋡ࠍ⿥ࠆ߃

⵾ຠߩࡎࠢ࠻߇⸵นࠍฃࠅ߅ߡߌ㧘ᢛ⣺㧘⯻ᱤ੍㒐㧘㛽ᒝൻ㧘ߪߦࠄߐⴊ࿶㧘ⴊ♧୯㧘ਛᕈ⢽

㘩ຠߟᜬߣᡷༀᯏ⢻࡮㒐੍ߩ⟲୥∝ࠢ࠶࡝ࡏ࠲ࡔࠆࠁࠊ޿ߩߤߥ୯㧘⢈ḩ࡞࡯ࡠ࠹ࠬ࡟ࠦ࡮⾰

 ޕࠆ޿ߡߞ⥋ߦࠆࠇߐ↪೑ߊᐢߡߒߣ⟲
㧘8ߣࠆߺߡ߼⌑ࠄ߆ⷞὐ߁޿ߣޠ႐ߩ↪૞ޟߩߘࠍࡎࠢ࠻ߩࠄࠇߎ㧘ߡߐ ഀㄭ߇ߊ⣺㧔ᶖ

ൻ▤㧕ߢ௛ߦߣߎࠆ޽ߢߩ߽ߊ᳇ઃߩߘޕߊౝኈߪ㧘Ԙ⣺ౝ⚦⩶ฌࠍᡷༀߩ߽ࠆߔ㧘ԙ⣺▤ߦ

ஜᐽࠆࠃߦ㘩ޟ㧘߇▤⣺ࠃߖߦࠇߕ޿㧘߇ߛߩࠆࠇߐᄢ೎ߦߩ߽߁ⴕࠍๆ෼೙ᓮߩ⚛ᩕ㙃ࠆߌ߅

Ⴧㅴࠍޠ⠨ߩᤨߚ߃ᮡ⊛ེቭߡߒߣᅢㆡ߇ߣߎࠆ޽ߢߩ߽ߥផኤޕࠆࠇߐ⣺▤߇㧘㘩ຠᚑಽ߿

⣺ౝౝኈ‛ߦ⋥ធធ⸅ߒ㧘ߩߘᓇ㗀ࠍฃࠍߣߎ޿ߔ߿ߌ⠨ߪࠇߎ߫ࠇ߃ᒰὼޕ߁ࠃ߃⸒߽ߣ 
� ⣺▤ߪߦ㧘ᩕ㙃⚛ޟߩๆ෼ᯏ⢻ޠ㧘᦭ኂ⇣‛ߦኻࠕ࡝ࡃޟࠆߔᯏ⢻ޠ㧘⣺▤ౝኈ‛ࠍ⹺⼂ߒ㧘

ᓇ㗀ߦᯏ⢻ߩࠄࠇߎߪ㘩ຠᚑಽޕࠆ޿ߡߞࠊ஻߇ޠᔕ╵ᯏ⢻࡮⼂⹺ޟࠆ߃વߦ૕ౝࠍᖱႎߩߘ

㧘ߡߞ߇ߚߒޕࠆࠇࠄ߃⠨ߣࠆ޿ߡߞࠊ㑐ߦ▵⺞⺞૕߿㒐੍∛∔ߥޘ㧘᭽ࠅࠃߦߣߎߔ߷෸ࠍ

⇛ஜᐽჇㅴᚢߚߒ੺ࠍ▤⣺ࠆࠃߦ㧘㘩ຠ߽ߦ૞↪ᯏ᭴એᄖࠆ޿ߡࠇߐ↪೑ߢࡎࠢ࠻ߩߢ߹ࠇߎ

ᩕࠆࠃߦ೙ᓮߩ࡯࠲࡯ࡐࠬࡦ࡜࠻㧘߫߃଀ޕ޿ߥ޿㆑ߦࠆ޽߇࠴࡯ࡠࡊࠕߩߊᄙߛ߹ߪߡߒߣ

㙃⚛ๆ෼ߩ೙ᓮ㧘ォ౮࿃ሶࠍ੺ߚߒ⸃Ქઍ⻢♽ࠆࠃߦ▵⺞ߩ⣺▤ߩࠕ࡝ࡃᒝൻ㧘⣺▤఺∉♽ߩ

ᯏ⢻ࠍ೙ᓮࠆࠃߦߣߎࠆߔᗵᨴ੍㒐੍࡯ࠡ࡞࡟ࠕ߿㒐ߚ߹ޕࠆ޽ߢߤߥ㧘ㄭᐕ㧘⣺▤ౝߦ᫮ᕷ

ᜬࠍ⣺ౝ⚦⩶ฌ޿ࠃޕࠆ޿ߡߞߥߦ߆ࠄ᣿ߦޘᰴ߇ߣߎߟᜬࠍᓇ㗀ߥ߈ᄢߦஜᐽ߇‛↢ᓸࠆߔ

♽⚻ᡷༀ㧘␹ߩ⻢ઍ♧߿⻢ᯏ⢻ᡷༀ㧘⢽⾰ઍߩ♽∌㧘఺ࠅࠃߣ߽ߪ㒐੍ߩ㧘⣺▤ᗵᨴߪߣߎߟ

ⓥ⠪⎇ߩߊᄙߣࠆ޿ߡߒߚᨐࠍᓎഀߥ㊀ⷐߡ߼ᭂߦஜᐽჇㅴࠆߚࠊߦ㧘ోりߤߥᜬ⛽߿ᚑ㐳ߩ

㧘߇ᢛ⣺㘩ຠߚ޿ߡࠇߐߣߟ┙ᓎߦᡷༀߩ∯ਅ߿⒁ଢߦනߢ߹ࠇߎޕࠆ޿ߡߞߥߦ߁ࠃࠆ߃⠨߇

ታߪ⣺ౝ⚦⩶ฌࠍ੺ߦࠄߐߡߒ᏷ᐢ޿ᯏ⢻ࠍᜬߜᓧ߇ߣߎࠆᦼᓙޕࠆ޽ߢߩࠆࠇߐ 
� ᯏ⢻ᕈ㘩ຠߩ⎇ⓥ࡮㐿⊒߇ᕆỗߦㅴߛࠎℂ↱ߪߡߒߣߟ৻ߩ㧘1980 ᐕઍߡߞߥߦേ‛⚦⢩ၭ

㙃♽߇㘩ຠ⑼ቇߩ਎⇇߽ߦᐢߊ᥉෸߇ߣߎߚߒ᜼ޕ߁ࠃࠇࠄߍᣣᧄേ‛⚦⢩Ꮏቇળߪ㧘㘩ຠߩ

ᯏ⢻ᕈ⹏ଔ♽߳ߩേ‛⚦⢩ߩ೑↪ߦ㑐ߒ㧘ߩߎ㑆ᄙޕߚ߈ߡߒࠍ₂⽸ߩߊ⣺▤ᯏ⢻ࠍ೙ᓮࠆߔ

ᯏ⢻ᕈ㘩ຠߩ㐿⊒ࡓ࠭࠾ࠞࡔ߿ࡦࠗࠩ࠺⸃ᨆࠍㅴࠆ߼਄߽ߢ㧘଀߫߃ Caco-2 ⚦⢩ߔߣ߼ߓߪࠍ

ߪᦨㄭޕ޿ߥ޿⇼ߪߣߎߚ߃ਈࠍໂ␜߿ᖱႎߩߊᄙ߇ⓥ⎇ߚ޿↪ࠍ⣺▤ၭ㙃⚦⢩ᩣࠆ iPS ⚦⢩

቟࡮ᯏ⢻ᕈߚߒ↪೑ࠍࠄࠇߘߪࠇߕ޿㧘ࠅ߅ߡߒ⢩߽⊓႐⚦ߟᜬࠍ࡞ࡖࠪࡦ࠹ࡐ޿㜞ߥ߁ࠃߩ

ోᕈ⹏ଔ♽߇㧘ᯏ⢻ᕈᚑಽត⚝߿ᣂⷙᯏ⢻ᕈ㘩ຠߩ㐿⊒ߦᵴࠍߣߎߊ޿ߡࠇߐ߆ᦼᓙޕ޿ߚߒ

㨇ෳ⠨ᢥ₂㨉M. Shimizu, Interaction between food substances and the intestinal epithelium, Biosci.
Biotechnol. Biochem., ��, 232-241(2010);� ᷡ᳓� ⺈㧘ᯏ⢻ᕈ㘩ຠߣ⣺▤㧘FFI ,��� ,࡞࠽࡯ࡖࠫ
311-318 (2013). 
 
�
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一 　 　 般 　 　 講 　 　 演

講 　 　 演 　 　 要 　 　 旨



㧭㧙㧝� PCTK3  ࠆߔ೙ᓮࠍേᘒࡦ࠴ࠢࠕߪ
٤᧻↰⌀ᒎ㧘ችᧄ⾫ᴦ㧘ዊ᧻ᒄ᣿㧘ㄞ� ᣿ᒾ㧘ḡᵻᕺㅧ㧔ᓼፉᄢ㒮࡮STS ⎇ⓥㇱ㧕

 
 

�

PCTAIRE kinase 3ޤ⊛⋠ޣ ߪ cyclin dependent kinase (CDK)ߦ࡯࡝ࡒࠔࡈዻࠆߔ Ser/Thr 㧘߇ࠆ޽ߢ࠯࡯࠽ࠠ

ߩઁ CDK ․ߔߚᨐࠍᯏ⢻ߩ㧘⚦⢩๟ᦼ೙ᓮએᄖࠄ߆ߣߎߔ␜ࠍࡦ࡯࠲ࡄ⃻⊑ߥ⊛㧘⚵❱ㆬᛯࠅߥ⇣ߪߣ

ᱶߥ CDK ߪޘᦨㄭ㧘ᚒߊߏޕࠆ޿ߡࠇࠄ߃⠨ߣ PCTK3 ߡߒߣᵴᕈ⺞▵࿃ሶߩ cyclin A ෸߮ PKA หቯࠍ

㧘PCTK3ࠄ߇ߥߒ߆ߒޕߚߞ⥋ߦ᣿⸂ߩᵴᕈ೙ᓮᯏ᭴ߩߘ㧘ߒ ߪߦℂᯏ⢻↢߿વ㆐ᯏ᭴࡞࠽ਅᵹࠪࠣߩ

ଐὼߡߒߣਇ᣿ߥὐ߇ᄙߊᱷߢߎߘޕࠆ޿ߡߞ㧘ᧄ⎇ⓥߪ㧘PCTK3 ߎࠆߔߦ߆ࠄ᣿ࠍᯏ⢻ߩߢ૕ౝ↢ߩ

㧘PCTK3ߒߣ⊛⋠ࠍߣ વ㆐ᯏ᭴࡞࠽㧘ਅᵹࠪࠣߦ߽ߣߣࠆߴ⺞ࠍᓇ㗀ߩ⢩ᯏ⢻߳⚦ࠆࠃߦࡦ࠙࠳ࠢ࠶ࡁ

㧘PCTK3ߦ߼ೋߕ߹ޤᨐ⚿࡮ᣇᴺޣޕߚߺ⹜ࠍ᣿⸂ߩ ࠆߔߣ⊛ᮡࠍ siRNA ࠍ HEK293T ⚦⢩ߦዉ౉ߣߚߒ

㧘PCTK3ࠅࠃߦࠗ࠮࠶ࠕ≸㧘ഃ்ᴦߦࠄߐޕߚߒ⷗಴ࠍߣߎࠆߔિዷ߇㧘⚦⢩ߒᄌൻ߇ᒻᘒߩ㧘⚦⢩ࠈߎ
ߚߒ⼂㧘Ⱟశᮡߌฃࠍᨐ⚿ߩߎޕߚࠇࠄ߼⹺߇ଦㅴߩ㧘⚦⢩ㆆ⿛ߡ޿߅ߦ⢩⚦ࡦ࠙࠳ࠢ࠶ࡁ phalloidin ࠍ

ߡ޿↪ F-ࠍࡦ࠴ࠢࠕᨴ⦡ߚߒ⚿ᨐ㧘ࠦ ߡߒᲧセߣ⢩⚦࡞࡯ࡠ࠻ࡦ PCTK3 ⢩⤑ㄝ⚦ߪߢ⢩⚦ࡦ࠙࠳ࠢ࠶ࡁ

߆ߣߎࠆ޿ߡߒ㑐ਈ߇ࡦ࡝ࠖࡈ㧘ࠦߪߦ⣕㊀ว࡮㊀วߩࡦ࠴ࠢࠕޕߚࠇߐኤⷰ߇ಝ㓸ߩࡦ࠴ࠢࠕߩߢ✼

ᨐ㧘PCTK3⚿ߚߴ⺞ߡ޿ߟߦ㉄ൻ⁁ᘒࡦ࡝ߩࡦ࡝ࠖࡈ㧘ࠦࠄ Ⴧട߇㉄ൻࡦ࡝ߩߘߪߢ⢩⚦ࡦ࠙࠳ࠢ࠶ࡁ

㧘myosin light chainߦ౒ߣࠇߘޕߚߞߥߣ߆ࠄ᣿߇ߣߎࠆߔ ࠆ޽ߢ਄ᵹ࿃ሶߩࡦ࡝ࠖࡈࠦ߿ LIM-domain 
kinase 㧘PCTK3ࠄ߆ߣߎߚ޿ߡߒ㉄ൻ߽Ⴧടࡦ࡝ߩ ࠆࠊ㑐ߦ೙ᓮߩ⢩㛽ᩰ⚦ߪ RhoA/ROCK ࠍ࡞࠽ࠣࠪ

੺ߡߒ㧘⚦⢩ᒻᘒ߿ㆆ⿛ߩ೙ᓮߦ㑐ਈࠆ޿ߡߒน⢻ᕈ߇␜ໂޕߚࠇߐ 

 
 
 

㧭㧙㧞� ⺃㔚ᵒേᛛⴚࠍ೑↪ߚߒᏗዋ⚦⢩ߩಽ㔌ㆬᛮᛛⴚߩߘߣᔕ↪ 
٤ᮮጊᜏ਽ 1,2㧘⣁ဈཅ৻ 1㧘㜞㊁㓷ઍ 1㧘♻੗㓉ⴕ 1㧘࿧ၔኹ㓉ᴦ 1㧘ᄢ᡽ஜผ 2 
㧔1㧔ᩣ㧕AFI STS࡮㧘2ᓼፉᄢ㒮࡯ࠫࡠࡁࠢ࠹ ⎇ⓥㇱ㧕 
 

�

േ‛⚦⢩ࠆࠃߦ᛫૕ක⮎ຠ⵾ㅧߡ޿߅ߦࠬ࠮ࡠࡊ㧘ఝ⦟⚦⢩ߩㆬᛮ࡮ಽ㔌ߪ㕖Ᏹߦ㊀ⷐߥ⺖㗴ߣ߭ߩ

ะ߇࠻࠶ࡊ࡯࡞ࠬ߫ࠇ߈ߢ߇ߣߎࠆߔขᓧߦ⊛ㆬᛯࠍ᛫૕㜞↢↥ᩣߢ㧘⚦⢩ᩣ᭴▽Ბ㓏ߦ․ޕࠆ޽ߢߟ

਄ߒ㧘㐿⊒࡮⵾ㅧ߇㘧べ⊛ߦㅴዷߣࠆߔ⠨ޕࠆࠇࠄ߃ 
߇㧘♖ᐲ޿ߥ߃૶߆ߒߡߒߣᜰᮡ߼ߚࠆߔߣᔅⷐࠍ⼂㧘Ⱟశᮡߪಽ㔌ᚻᴺ࡮⢩ㆬᛮ⚦ߩ᧪㧘ᓥߒ߆ߒ

ૐ޿㧘ಣℂ㊂߇ዋߩޘ╬޿ߥ໧㗴߼ߚࠆ޽߇㧘ELISA ᴺࠅ➅ࠍߤߥ㄰ߢߣߎߔ⚦⢩ߩㆬᛮࠍⴕߥ߆ߒ߁

㧔㕖ଚߕߖߣᔅⷐࠍ⼂ᮡߦ⢩⚦ޕࠆ޿ߡߒⷐࠍඨᐕ㑆㨪㧝ᐕ㑆ߦࠬ࠮ࡠࡊ⵾ㅧߩߟߣ߭ߡߒߣ㧘⚿ᨐߊ

ⷅࠆ޽ߢ㧕㧘㜞♖ᐲߟ߆ᄢ㊂ಣℂ߇น⢻ߥ⚦⢩ߩㆬᛮಽ㔌ᛛⴚ߇ታ⃻߫ࠇߔ㧘⚦⢩ోᢙߩਛࠄ߆᛫૕㜞↢

↥ᩣࠍㆬᛮ࡮ಽ㔌ߒ㧘ߩߘࠍࠄࠇߘ߹߹᛫૕↢↥ߦ૶↪߇ߣߎࠆߔน⢻ࠅߥߣ㧘ߩࠬ࠮ࡠࡊᄢ᏷ߥ⍴❗

 ޕߊઃ߮⚿߽ߦ
ᧄ⎇ⓥࠣߪࡊ࡯࡞㧘⺃㔚ᵒേߩේℂߡߞࠃߦ⚦⢩߿ᓸ↢‛ࠍㆬᛯ⊛ߦಽ㔌ࠆߔᛛⴚߩ㐿⊒ࠍⴕ޿ߡߞ

น⢻ࠆߔታ⃻ࠍ㧘㜞♖ᐲߣߎࠆ޽ߢ㕖ଚⷅߕߖߣᔅⷐࠍ⼂ᮡߩ㧘⚦⢩߳ߪ⢩ಽ㔌⚦ࠆࠃߦ㔚ᵒേ⺃ޕࠆ

ᕈߣߎࠆ޽߇㧘ᄢ㊂ಣℂ߇น⢻ߩߤߥߣߎࠆ޽ߢⷐઙࠍ஻ࠅ߅ߡ߃㧘᛫૕ක⮎ຠ⵾ㅧߦᄙߡࠇࠄ޿↪ߊ

ࠆ޿ CHO ⚦⢩ߩ᛫૕㜞↢↥ᩣߩㆬᛮ࡮ಽ㔌ߦᔕ↪ࠍߣߎࠆߔ⹜ޕࠆ޿ߡߺᧄᛛⴚߪ㧘᭽ߥޘಽ㊁޿߅ߦ

 ޕࠆ޽ߢน⢻߇ߣߎࠆߔ↪ᔕߦಽ㔌࡮ㆬᛮߩᏗዋ⚦⢩ࠆࠇࠄ߼᳞ߡ
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㧭㧙㧟� Savinin 㘃✼૕ߩวᚑߩࠄࠇߘ߮ࠃ߅⚦⢩Ქᕈ⹏ଔ 
٤‛ㇱാ㚍㧘⷏⣁� ኼ㧘⮮ේᢅ⟤㧘⩲ේථ਽㧘ጊౝ� ⡡㧘㚂⮮⟵ඳ 
㧔ᗲᇫᄢ࡮ㄘ㧕 
 

�

�ޤ⊛⋠ޣ Savinin ǩ-benzylidene-Ǫ-benzyl-ǫ-butyrolactoneߪ ᭴ㅧࠍ᦭ࠅ޽ߢࡦ࠽ࠣ࡝ࠆߔ㧘ർ☨ࠩࠟ࡝

ᦼᓙ߽ߣߎࠆߔ᦭ࠍ㧘⚦⢩Ქᕈߚ߹ޕࠆ޿ߡࠇߐႎ๔߇៨㘩㒖ኂᵴᕈࠆߔኻߦ(Procambarous spiculifer)࠾

ߩ᧪↱∛㧘⊕ⴊࠅ߅ߡࠇߐ HL-60 ⚦⢩ߦኻࠆߔ(-)-savinin ૞޿ᒝࠅ߹޽㧘߇ࠆ޿ߡࠇߐ⸛ᬌ߇Ქᕈ⹏ଔߩ

ޘ⒳ߪߢ㧘ᧄ⎇ⓥߕࠄ߅ߡࠇߐߥߪⓥ⎇ߥ⚦⹦ߚ޿↪ࠍ㧘┙૕⇣ᕈ૕ߒ߆ߒޕߚߞ߆ߥ޿ߡࠇࠄ߼⹺ߪ↪

ߩ savinin 㘃✼૕ࠍ┙૕ㆬᛯ⊛ߦวᚑߒ㧘┙૕᭴ㅧ߮ࠃ߅⟎឵ၮ᭴ㅧߣ⚦⢩Ქᕈߩ㑐ଥࠍ᣿ߎࠆߔߦ߆ࠄ

 ޕߚߒߣ⊛⋠ࠍߣ
 
�ޤᨐ⚿࡮ᣇᴺޣ Piperonal benzyloxazolidinone-(4S)ߪ޿ࠆ޽-(4R)ߡߒߣ㧘ਇᢧ⵬ഥၮߦ಴⊒ේᢱࠍ ޿↪ࠍ

Ǫ-benzyl-ǫ-butyrolactone-(-)߮ࠃ߅-(+)ࠆ޽ߢ㧘ਛ㑆૕ߢߣߎࠆ ࠢ࡜ߩࠄࠇߎޕߚߒวᚑߦ⊛૕ㆬᛯ┙ࠍ

ߩޘ㧘⒳ߢߣߎࠆߖߐว❗ࠍ࠼ࡅ࠺࡞ࠕߥޘ㧘᭽޿↪ࠍࡦ࠻ savinin 㘃✼૕ࠍ㜞޿శቇ⚐ᐲߢᓧࠇߎޕߚ

ߩ㘃✼૕ࠄ HL-60 ⚦⢩ߪ޿ࠆ޽ Vero ⚦⢩ߦኻࠆߔᲥᕈࠍ WST-8 ⹜㛎ࠅࠃߦ⹏ଔߩߘޕߚߒ⚿ᨐ㧘savinin
ߩ HL-60 ⚦⢩ߦኻࠆߔ IC50ߪ㧘ਔ㏜௝⇣ᕈ૕10 ߦ߽ߣߢ ǴM ೨ᓟࠅ޽ߢ㧘⇣ᕈ૕㑆ߩߢ᦭ᗧߥᏅߪ⹺

ᣇ㧘Vero৻ޕߚߞ߆ߥࠇࠄ߼ ⚦⢩ߩࠇߕ޿ߪߢൻว‛߽ 30 ǴM 㧘savininߕߐ␜ࠍᵴᕈߥ᦭ᗧߢ ਔ㏜ߩ

௝⇣ᕈ૕ߦ߽ߣ⚦⢩⒳㑆ߩㆬᛯᕈࠍ᦭߇ߣߎࠆߔ⹺ޕߚࠇࠄ߼ 
�

 
 
 

㧭㧙㧠� ਃᰴరቯߩ㘃✼૕࠼࡝ࡊࡠࠢ࠳ࡒࠗࠆߔ᦭ࠍၮ឵⟎ߦ㧡૏ߩⅣࡦࠫ࡝࠱࠳ࡒࠗ

㊂⊛᭴ㅧᵴᕈ⋧㑐⸃ᨆ 
٤㐳ጟ߭ࠆ߆㧘⷏⣁� ኼ㧘⿒᧻⟤♿ 1㧘ጊౝ� ⡡㧘㚂⮮⟵ඳ 
㧔ᗲᇫᄢ࡮ㄘ㧘 1੩ㇺᄢ㒮࡮ㄘ㧕 

�

ߩⅣࡦࠫ࡝࠱࠳ࡒࠗߩ࠼࡝ࡊࡠࠢ࠳ࡒ㧘␹⚻૞↪ᕈᲕ⯻೷ࠗߦߢ߹ࠇߎߪࠇࠊࠇࠊޤ⊛⋠ޣ 5 ૏ߦᄙ᭽

㧘⟎឵ၮߢߣߎࠆߔቯ᷹ࠍᲕ⯻ᵴᕈ߮ࠃ߅ฃኈ૕ⷫ๺ᕈߩࠄࠇߘ㧘ߒวᚑࠍ㘃✼૕ߚߒዉ౉ࠍၮ឵⟎ߥ

ዉ౉߇↢‛ᵴᕈߦਈࠆ߃ᓇ㗀ࠍ᣿ޕߚ߈ߡߒߦ߆ࠄᧄ⎇ⓥߪߢ㧘Ვ⯻ᵴᕈߣฃኈ૕ⷫ๺ᕈߩ⋧㑐㑐ଥ߅

㧘↢‛ᵴᕈ㑆ߡߒߣ⊛⋠ࠍߣߎࠆߔ᣿⸂ࠍᓇ㗀ࠆ߃ਈߦว⚿ߩߣฃኈ૕߇⾰ℂൻቇ⊛ᕈ‛ߩၮ឵⟎߮ࠃ

ߦߣ߽ࠍฃኈ૕ⷫ๺ᕈߚߒ㧘᷹ቯߦ߽ߣߣࠆߔᨆ⸂ࠍ㑐㑐ଥ⋦ߩ Comparative Molecular Field Analysis
㧔CoMFA㧕ᴺߡ޿↪ࠍቯ㊂⊛ߦ᭴ㅧᵴᕈ⋧㑐ࠍ⸃ᨆޕߚߒ  
 
ߢߌߛฃኈ૕ⷫ๺ᕈߪߦᨐ㧘Ვ⯻ᵴᕈ⚿ߚߒᨆ⸂ࠍ㑐㑐ଥ⋦ߩᲕ⯻ᵴᕈߣฃኈ૕ⷫ๺ᕈޤᨐ⚿࡮ᣇᴺޣ

㧘ࠇߐ␜߇ߣߎࠆ޿ߡߒ㑐ਈ߇ᢙߩේሶࡠ࠹ࡋߚߞ޿ߣ⚛㉄߿㤛⎫ࠆࠇ߹฽ߦၮ឵⟎߮ࠃ߅㧘⇹᳓ᕈߊߥ

㧘CoMFAߦࠄߐޕߚࠇࠄ߃⠨߇น⢻ᕈࠆߌฃࠍ⻢ઍߢ૕ౝࠛࡃࠛࠗߪ㘃✼૕ࠆߔ᦭ࠍේሶࡠ࠹ࡋ ᴺࠃߦ

⸵⊛૕┙߮ࠃ߅㕒㔚⊛⋧੕૞↪㗔ၞߥᔅⷐߦ߼ߚߔ␜ࠍฃኈ૕ⷫ๺ᕈ޿㜞߇‛㧘ൻวࠄ߆ᨐ⚿ߩᨆ⸂ࠆ

ኈ㗔ၞ߇᣿ࠅߥߣ߆ࠄ㧘หㇱ૏ߪߦ n-pentyl ⒟ᐲߩ㐳ࠍߐᜬߟ⟎឵ၮߩዉ౉߇น⢻ߎޕߚࠇߐ␜߇ߣߎߥ

࡟࠴Ⅳࠛࡦࠫ࡝࠱࠳ࡒࠗࠍၮ឵⟎޿ߊߦߌฃࠍ⻢㧘ઍߟ߆㧘ߒ᦭ࠍ὇⚛ᢙߩ⒟ᐲࠆ޽㧘ࠄ߆ᨐ⚿ߩࠄࠇ

 ޕߚࠇߐໂ␜߇ߣߎࠆ޽ߢน⢻߇ࡦࠗࠩ࠺ߩ‛ൻวࠆߔ᦭ࠍᵴᕈ‛↢޿㧘㜞ߢߣߎࠆߔㇱ૏߳ዉ౉ࡦ
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㧭㧙㧡� D-࡞࠴ࡈ࠽-2-ࠬ࡯ࡠࠕ㈶㉄ࠛࠬߩ࡞࠹วᚑᬀߣ‛↢㐳⺞▵ᵴᕈ 
٤૒㊁⌀ᄹ⟤㧘ᐢἑ⧎Ⓞ㧘Ꮉᶉᐽᒄ㧔㚅Ꮉᄢ࡮ㄘ㧕 
 
 

�

㧘ᬀ‛↢㐳ᛥ೙૞↪㧘≸⚦⢩Ⴧᱺᛥ೙૞↪㧘♧ዩ∛੍㒐૞↪㧘⢽⢌ߪ♧Ꮧዋߩߤߥࠬ࡯ࡠࠕ-Dޤ⊛⋠ޣ

วᚑᛥ೙૞↪ߩߤߥ↢ℂᵴᕈࠍᜬ߇ߣߎߟ᣿ߦࠄߐޕࠆ޿ߡࠇߐߦ߆ࠄ㧘ⷫ᳓ᕈࠆ޽ߢᏗዋ♧ߦ⇹᳓ᕈ

㧘ߦࠅࠊઍߩ੹࿁㧘⋥㎮⢽⢌㉄ޕࠆ޿ߡߒႎ๔ࠍߣߎࠆߔะ਄߇ℂᵴᕈ↢ߩߘߣࠆߔዉ౉ࠍ㎮⢽⢌㉄⋤ߩ

⧐㚅ᣖࡦ࡟࠲ࡈ࠽ߩⅣࠍ᦭࡞࠴ࡈ࠽-2ࠆߔ㈶㉄ࠍD-6ߩࠬ࡯ࡠࠕ૏ߦዉ౉ߚߒD-࡞࠴ࡈ࠽-2-ࠬ࡯ࡠࠕ㈶

㉄ࠛࠬࠆࠃߦ࠯࡯ࡄ࡝ࠍ࡞࠹㉂⚛෻ᔕߢวᚑߒ㧘ࠬ࠲࡟෸߮ࠗߦࡀኻࠆߔ↢㐳⺞▵ᵴᕈࠍᬌ⸛ޕߚߒ 
ߣࠬ࡯ࡠࠕ-Dޤᨐ⚿࡮ᣇᴺޣ ࡉ࡯ࠪ࡜ࡘࠠ࡟ࡕߡߒߣ㧘⣕᳓೷ߖߐỘ ߦࡦ࠻࠮ࠕࠍ㈶㉄࡞࠴ࡈ࠽-2 4A
ߢ㧘50͠߃ടࠍ 8 ᣣ㑆࠯࡯ࡄ࡝㧔Candida antarctica lipase㧕࡞࠹ࠬࠛߡ޿↪ࠍൻ෻ᔕߖߐ㧘C-6 ૏ߩ᳓㉄

ၮ߇૏⟎ㆬᛯ⊛࡞ࠪࠕߦൻߚࠇߐ D-࡞࠴ࡈ࠽-2-ࠬ࡯ࡠࠕ㈶㉄ࠛࠬߩ࡞࠹วᚑࠍⴕߦࠬ࠲࡟ޕߚߞኻߔ

⒳ߩࠬ࠲࡟⹜ᢱṁᶧ㧘ߦ⋁࡝࠻ࡍ㧘ߪᵴᕈ⹜㛎ࠆ 10 ߢᥧᚲߩ㧘25͠ࠇ౉ࠍ☸ 2 ᣣ㑆⢒ᚑᓟ㧘⢦ゲߣᩮ

㧘ࠗߚ߹ޕߚߒቯ᷹ࠍߐ㐳ߩ ⒳ሶߚߒ⧙⊑㧘ࠇ౉ࠍ⹜ᢱṁᶧߦ↉▤㧘ߪᵴᕈ⹜㛎ࠆߔኻߦࡀ 7 㧘߈߹ࠍ☸

30͠᣿ᚲߢ 7 ᣣ㑆⢒ᚑᓟ㧘╙ੑ⪲㕽ߩ㐳᷹ࠍߐቯߦࠬ࠲࡟ޕߚߒኻࠆߔᵴᕈ⹜㛎ߡ޿߅ߦ㧘D-ࠬ࡯ࡠࠕ

ߪ࡞࠹㈶㉄ࠛࠬ࡞࠴ࡈ࠽-2- 100 µM ⚂ߡߒኻߦᩮߣ⢦ゲߢỚᐲߩ 40㧑ߩ↢㐳ᛥ೙ᵴᕈ߇ߚߒ␜ࠍ㧘ㅒߦ

1 µM ⚂ߢૐỚᐲߩ 120㧑ߩ↢㐳ଦㅴᵴᕈߦࡀࠗޕߚߒ␜ࠍኻࠆߔᵴᕈ⹜㛎߽ߡ޿߅ߦ㧘D-2-ࠬ࡯ࡠࠕ-
ߪ࡞࠹㈶㉄ࠛࠬ࡞࠴ࡈ࠽ 100 µM ⚂ߡߒኻߦ㕽⪲ੑ╙ߢỚᐲߩ 70㧑ߩᛥ೙ᵴᕈߔ␜ࠍ৻ᣇ㧘10 µM ૐߩ

Ớᐲߪߢ⚂ 120㧑ߩ↢㐳ଦㅴᵴᕈޕߚߒ␜ࠍ 

 
 
 

㧭㧙㧢� D-ࠬ࡯ࡠࠕ⺃ዉ૕ߩวᚑᬀߩߘߣ‛↢㐳⺞▵૞↪ 
٤቟⮮� శ㧘Md. Tazul Islam Chowdhury㧘Ꮉᶉᐽᒄ㧔㚅Ꮉᄢ࡮ㄘ㧕 
 
 

�

ࠆ޽ߢ⒳৻ߩ♧Ꮧዋޤ⊛⋠ޣ D-ߪࠬ࡯ࡠࠕ㧘ᬀ‛↢㐳ᛥ೙૞↪㧘ᵴᕈ㉄⚛↥↢ᛥ೙૞↪㧘᛫࡯ࠡ࡞࡟ࠕ

૞↪㧘≸⚦⢩Ⴧᱺᛥ೙૞↪߇ߤߥႎ๔ߒ߆ߒޕࠆ޿ߡࠇߐ㧘ߩߘᵴᕈߪૐޕ޿ᒰ⎇ⓥቶߪߢ㧘ⷫ᳓ᕈߢ

ߡߒႎ๔ࠍߣߎࠆߔะ਄߇㧘↢ℂᵴᕈߢߣߎࠆߔዉ౉ࠍ᳓ၮ⇹ߩߤߥ㚅ᣖ⧏߿㎮⢽⢌㉄⋤ߦ♧Ꮧዋࠆ޽

㐳ଦㅴ↢ࠆߥࠄߐ㧘ߢߩߚࠇࠄߺ߇㐳ଦㅴᵴᕈ௑ะ↢ߢߣߎࠆߔዉ౉ࠍ࠼ࡒࠕߦ♧㧘Ꮧዋߦࠄߐޕࠆ޿

ߚ߃ᄌߣⅣ߳ࡦ࠯ࡦࡌࠄ߆ዩ⚛⺃ዉ૕߳㧘⋥㎮⢽⢌㉄ࠄ߆࠼ࡒࠕ㧘ߒᜰ⋠ࠍะ਄ߩ ࠪࠠࠝ࠺࡝࠻-1,2,6

ࠍℂᵴᕈ⹜㛎↢ࠆࠃߦࠬ࠲࡟㧘޿ⴕࠍวᚑߩ(dAll-HBI)ࠬ࡯ࡠࠕ-D-(࡞࡝࠱࠳ࡒࠗ࠭ࡦࡌࠪࠠࡠ࠼ࡅ-2)-6-

ⴕޕߚߞ 
⣕㔌෻ᔕᓟ㧘ࠆࠃߦ㧘੝㋦ߡߌ⛯㧘޿ⴕࠍൻࡕࡠࡉ߮ࠃ߅ൻ࡞ࠪࠕߡ޿↪ࠍࠬ࡯ࡠࠕ-Dޤᨐ⚿࡮ᣇᴺޣ

෼₸ 51㧑ߢวᚑޕߚߒᰴߦធ⸅ㆶర෻ᔕᓟ㧘෼₸ 88㧑ߢวᚑޕߚߒᰴߦട᳓ಽ⸃෻ᔕᓟ㧘෼₸ 66㧑ߢว

ᚑޕߚߒᰴ࡞ࠪ࠻ߦൻᓟ㧘෼₸ 70㧑ߢวᚑޕߚߒᦨᓟ᳞ߦᩭ⟎឵෻ᔕᓟ㧘෼₸ 20㧑ߢ dAll-HBI ߒวᚑࠍ

ࠍ⒳ߩࠬ࠲࡟ߦ⹜ᢱṁᶧߚߒᢛ⺞ߦỚᐲߩฦ⒳ޕߚ 10 ߡߦ㧘25͠ᥧᚲߒᶐߟߕ☸ 48 ᤨ㑆⢒ᚑޕߚߖߐ

⢦ゲߣᩮߩ㐳ߒ᷹⸘ࠍߐ㧘ࠦߦ࡞࡯ࡠ࠻ࡦኻࠆߔ↢㐳₸ࠍᬌቯޕߚߒ↢㐳⹜㛎ߩ⚿ᨐ㧘⢦ゲߦኻߡߒ㧘

10 µM ߢ 110㧑㧘ᩮߦኻߡߒ㧘1 mM ߢ 107㧑ߩᓸߥ߆↢㐳ଦㅴᵴᕈ߇⷗ߢߎߘޕߚࠇࠄ㧘ࠆߥࠄߐ↢㐳

ଦㅴᵴᕈࠍ᣿߼ߚࠆߔߦ߆ࠄ㧘25͠᣿ᚲߡߦ 96 ᤨ㑆⢒ᚑߩߘޕߚߖߐᵴᕈ⹜㛎ߩ⚿ᨐ㧘⢦ゲߦኻߡߒ㧘

100 µM ߢ 115㧑㧘ᩮߦኻߡߒ㧘136㧑ߩ↢㐳ଦㅴᵴᕈ߇⷗ޕߚࠇࠄ 
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㧭㧙㧣� ߣวᚑߩዉ૕⺃ࠬ࡯࠻ࡦࡍ MOLT-4F ⊕ⴊ∛⚦⢩ߦኻࠆߔჇᱺ㒖ኂᵴᕈ 
٤㜞ୖජ዆㧘ዊᯅస຦㧘ᩉ↰� ੫㧘Ꮉᶉᐽᒄ㧔㚅Ꮉᄢ࡮ㄘ㧕 
 
 

�

ߩࠬ࡯ࠦ࡞ࠣ-㧘Dߪࠬ࡯ࡠࠕ-Dޤ⊛⋠ޣ C-3 ૏ࠛࠆ޽ߢ࡯ࡑࡇᏗዋ♧ߩ৻⒳ࠅ޽ߢ㧘ⴊ▤ᣂ↢㒖ኂᵴᕈ㧘

ᬀ‛↢㐳⺞▵ᵴᕈ㧘ࠎ߇⚦⢩Ⴧᱺ㒖ኂᵴᕈߩߢ߹ࠇߎޕߔ␜ࠍ⎇ⓥߢ㧘D-ߩࠬ࡯ࡠࠕ C-6 ૏࡞ࠪࠕൻ⺃

ዉ૕߇㧘D-ߩࠬ࡯ࡠࠕᢙච୚⊕ⴊ∛⚦⢩Ⴧᱺ㒖ኂᵴᕈ߇ߣߎߔ␜ࠍ᣿ߢߎߘޕߚߞߥߦ߆ࠄᧄ⎇ⓥߪߢ㧘

D-ဳࠬ࡯ࡁ࡜ࡈߩࠬ࡯ࡠࠕ᭴ㅧߦ㘃ૃ࡞ࠪࠕߩࠬ࡯࠻ࡦࡍߚߒൻ⺃ዉ૕ࠍวᚑߒ㧘ࠎ߇ߩࠄࠇߘ⚦⢩Ⴧ

ᱺ㒖ኂᵴᕈޕߚߴ⺞ࠍ 
㧘C-5߃ടࠍ࡞࠾ࡆ㉄ࡦࠞ࠺࠼ߪ޿ࠆ޽࡞࠾ࡆ㉄ࡦࠞ࠺ߦࠬ࡯࠻ࡦࡍߩฦ⒳ޤᨐ⚿࡮ᣇᴺޣ ૏ߩ᳓㉄ၮࠍ

ࠍ࡞࠹㉄ࠛࠬࡦࠞ࠺࠼߮ࠃ߅࡞࠹㉄ࠛࠬࡦࠞ࠺ߩࠬ࡯࠻ࡦࡍ㧘ߒൻ࡞ࠪࠕߦ⊛૏⟎ㆬᛯࠅࠃߦ࠯࡯ࡄ࡝

วᚑߪߦࠬ࡯࠻ࡦࡍޕߚߒ㧘D-ࠬ࡯ࡏ࡝㧘2-ࠪࠠࠝ࠺-D-ࠬ࡯ࡏ࡝㧘D-ࠬ࡯ࡁࡆ࡜ࠕ㧘L-ߩࠬ࡯ࡁࡆ࡜ࠕ 4
⒳㘃300~10ޕߚ޿↪ࠍǴM ∛ⴊ⊕࠻ࡅࠍ࡞࠹ࠬࠛࠬ࡯࠻ࡦࡍฦߩỚᐲߩ MOLT-4F ⚦⢩ᩣࠍ᠞⒳ࠗࡑߚߒ

ߢ㧘37͠㧘5㧑CO2᧦ઙਅߒടᷝߦ࡞ࠚ࠙࠻࡯࡟ࡊࡠࠢ 48 ᤨ㑆ࠗߚߒࡦ࡚ࠪ࡯ࡌࡘࠠࡦᓟ㧘↢⚦⢩ᢙࠍቯ

㊂ߒ㧘ࠦߦ⟲࡞࡯ࡠ࠻ࡦኻࠆߔ⚦⢩Ⴧᱺ₸ࠍ▚಴ࠬ࡯࠻ࡦࡍߩࠇߕ޿ޕߚߒ⺃ዉ૕߽ߡ޿߅ߦ㧘ࠞ࠺࠼

ࡏ࡝-㧘 Dߚ߹ޕߚࠇࠄ⷗߇௑ะ޿㜞߇⢩Ⴧᱺ㒖ኂᵴᕈ⚦ࠎ߇ࠅࠃ࡞࠹㉄ࠛࠬࡦࠞ࠺߇ᣇߩ࡞࠹㉄ࠛࠬࡦ

ߪჇᱺ㒖ኂᵴᕈߩ࡞࠹㉄ࠛࠬࡦࠞ࠺࠼ࠬ࡯ D-ࡦࠞ࠺࠼ࠬ࡯ࡠࠕ㉄ࠛࠬߣ࡞࠹߶߷ห⒟ᐲߢ㧘2-ࠪࠠࠝ࠺

-D-ࡦࠞ࠺࠼ࠬ࡯ࡏ࡝㉄ࠛࠬߩ࡞࠹Ⴧᱺ㒖ኂᵴᕈࠅࠃࠄࠇߘߪ㜞ߊ㧘৻ᣇ D-߮ࠃ߅ࠬ࡯ࡁࡆ࡜ࠕ L-ࡆ࡜ࠕ

 ޕߚߞ߆ૐߪჇᱺ㒖ኂᵴᕈߩ࡞࠹㉄ࠛࠬࡦࠞ࠺࠼ࠬ࡯ࡁ
 
 
 

㧭㧙㧤� The synthesis of 4,5-disubstituted-3-deoxy-D-manno-octulosonic acid (Kdo) 
derivatives 
٤Ruiqin Yi, Tsuyoshi Ichiyanagi (Fac. of Agric., Tottori Univ.) 
 

�

Lipopolysaccharides (LPSs) are produced by gram-negative bacteria on their outer membrane and play an 
important role in the mechanism of bacterial infection. LPS is composed of O-specific polysaccharide, a core 
oligosaccharide (core OS), and lipid A. The lipid A moiety causes the biological toxicity of LPS; however, the 
function of a core oligosaccharide of LPS is unclear. Recently, it has been reported that human antibody recognized 
a core OS of LPS derived from pathogenic strains, so core OS is a focused target for vaccine development. In our 
development of the core OS synthesis, we have reported a new Kdo intermediate preparing from D-mannose to 
synthesize the Kdo dissacharides [Kdo (ǩ2-4 or ǩ2-8)Kdo] in good yield1.  

In this report, the limitation of glycosylation reactions and syntheses of 4,5-branched Kdo trisaccharides using 
this Kdo disaccharide as an acceptor will be discussed. 
1 Ichiyanagi, T. et. al. Tetrahedron, ����, 67, 5964-5971. 
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㧭㧙㧥� ಽሶౝࠣ࡞ࠪࠦ࡝ൻ෻ᔕࠍ೑↪ࠆߔ Kdo2  วᚑ⎇ⓥߩ♧
٤↰ဈℰ⫓ 1㧘৻ᩉ� ೰㧔㠽ขᄢ㒮࡮ㄘ㧘1㠽ขᄢ࡮ㄘ㧕 
 
 

�

♧ࠕ㧘ᄙ♧㧘ࠦߪࠄࠇߎޕࠆߔ↢↥ࠍᄙ♧㧔LPS㧕ࡐ࡝⾰ⶄว♧⢽ߦ⤑⢩ᄖ⚦ߪ⩶⚦㒶ᕈࡓ࡜ࠣޤ⊛⋠ޣ

㎮㧘Lipid A ߣ㎮♧ࠕࠦޕࠆߥࠄ߆ Lipid A ǩ2-4ߪߦ᨞ᯅㇱߩߣ ⚿วࠍ᦭ࠆߔ 2ޯ3 ಽሶߩ㉄ᕈ♧

3-deoxy-D-manno-oct-2-ulosonic acid (Kdo)߇ሽ࿷ޕࠆߔᚒߪޘ Kdo 㧘ࠅ߅ߡߒᜰ⋠ࠍวᚑߩ㎮♧ࠕࠦ߻฽ࠍ

ߦߢ߹ࠇߎ Kdo ㎛ਛ㑆૕ࠍ㐿⊒ߒ㧘ߩ߆ߟߊ޿ Kdo ♧㎮วᚑࠍ㆐ᚑߒ߆ߒޕࠆ޿ߡߒ㧘Kdo ಽሶ㑆ࠣߩ

ߪߢൻ࡞ࠪࠦ࡝ ᡷༀߦ₸ㆬᛯᕈ㧘෼߼ߚߥ࿎㔍߇▵⺞ߩ૕೙ᓮ㧘෻ᔕᕈ┙ࠄ߆↱ℂࠆ޽ߢ♧ࠪࠠࠝ࠺-3

㧘Kdoߪߢᧄ⎇ⓥޕߚߞ޽߇ᔅⷐߩ ଏਈ૕ߩ 1 ૏ࠞ࡞ࠪࠠࡏ࡞ၮߣ Kdo ฃኈ૕ߩ 5 ૏࡞࠹ࠬࠛࠍൻߒ㧘

߃⠨ߣ߆޿ߥߪߢߩࠆߔ᳿⸂߇਄⸥໧㗴ߢߣߎ߁ⴕࠍಽሶౝ❗วߡ޿⛯ Kdo2  ޕߚߺ⹜ࠍวᚑߩ♧
ࠆ޽ߢ㎛ਛ㑆૕ࠄ߆ࠬ࡯ࡁࡦࡑ-Dޤᨐ⚿ߣᣇᴺޣ Kdo ਛ㑆૕ࠍวᚑߩߎޕߚߒൻว‛࡯ࡑࡁࠕߩ᳓㉄ၮ

ߜߩߚߒൻ࡞࡝ࠕࠅࠃߦ࡞࠴ࠛ࡞࡝ࠕ὇㉄ߣᇦ⸄ࡓ࠙ࠫ࡜ࡄࠍ ߢ㈶㉄᳓ṁᶧࡠࠝ࡞ࡈ࡝࠻90% 4㧘5 ૏ߩ

ࠅࠃߦൻ࡞࡝ࠪ࡞࠴ࠛ࡝࠻ߡ޿⛯ޕߚᓧࠍ૕࡞࡯ࠝࠫ 4 ૏ࠍㆬᛯ⊛ߦ଻⼔ߢߣߎࠆߔ♧ฃኈ૕ޕߚߒߣ

৻ᣇ㧘࡯ࡑࡁࠕ᳓㉄ၮࠍਃ࠶ࡈൻࠫࡁࡒࠕ࡞࠴ࡔ⎫㤛ߦ⚛࠶ࡈࠅࠃߦᄌ឵ߒ㧘࡛࠙ൻ࡝ߪߚ߹ࡓ࠙࠴࡝

ࠆߔ᦭ࠍၮ࡞ࠪࠠࡏ࡞㧘ࠞ޿ⴕࠍ⼔⣕଻ߩ࡞࠹ࠬࠛ࡞࠴ࡔࠅࠃߦ࠼ࠪࠠ࠻ࠛࠝ࠴ࡓ࠙࠴ 2 ⒳㘃ߩ♧ଏਈ

૕ࠍᓧߡ޿⛯ޕߚ♧ଏਈ૕ߣ♧ฃኈ૕࡞࠹ࠬࠛߩൻߡ޿߅ߦ㧘ฦ⒳❗ว೷ࠍᬌ⸛ߚߒ⚿ᨐ ࠾-6-࡞࠴ࡔ-2
ൻ࡞ࠪࠦ࡝ಽሶౝࠣߚߒ↪૶ࠍ૕࡞࠹ࠬࠛߚࠇࠄᓧޕߚߞ߆ࠊ߇ߣߎࠆ޽ߢᦨㆡ߇‛቟ᕷ㚅㉄ή᳓ࡠ࠻

෻ᔕߩ⚿ᨐߣ૬ߡߖႎ๔ޕࠆߔ�

 
 
 

㧭㧙��� ਛ࿖↥ࠅࠃࡉ࡯ࡂන㔌ߚࠇߐ᛫⣲≌‛⾰࡞࠲ࠬ࡝ࠢࠛࠝࡑ V ߩวᚑ⎇ⓥ 
٤ᷡ↰ᵗᱜ㧘ዊ┻ᱜᤩ 1㧘૒⮮ᕺ㉿ሶ 1㧘૒ޘᧁ㇚㚅 1㧘ᵻየᵗ᮸ 1㧘ፉፒᵏᴦ 1㧘

ጊ↰޿ߡሶ 1㧘᪀ේ㊀ᢥ 1㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘1᧲ർᄢ㒮࡮ㄘ㧕 
 

�

㧘ߢ‛ൻวߚࠇߐන㔌㧘᭴ㅧ᳿ቯࠅࠃ ⒳ Isodon eriocalyx৻ߩࡉ࡯ࡂ↥㧘ਛ࿖ߪ (�) Maoecrystal Vޤ⊛⋠ޣ

㘃଀ߩή6,7 ޿-seco-6-nor-15(8->9)-abeo-5,8-epoxy-ent-kaurane 㛽ᩰࠍ᦭ࠆ޿ߡߒ� ߡߒኻߦHeLa ⚦⢩ޕ[1]

ㆬᛯ⊛ߦᒝ޿⚦⢩Ქᕈ (IC50 = 20 ng/ml) ࠄ߆ߣߎߔ␜ࠍ㧘ߪ��ᣂⷙ᛫ࠟࡦ೷ߡߒߣ࠼࡯࡝ߩᦼᓙߡࠇߐ

⎇ߡߒߣ⊛⋠ࠍวᚑోߥ⊛㜞ㆬᛯߢ࠴࡯ࡠࡊࠕࠆߥ⇣߽ޘ㧘ᚒ[2] ߇ࠆ޿ߡࠇߐႎ๔߇วᚑోߦᣢޕࠆ޿

ⓥࠍㅴޕࠆ޿ߡ߼ 
 -ᓧ㧘Danishefskyࠍ࡞ࠖࡈࡁਃⅣᕈࠫࠛߢ㧘㧤Ꮏ⒟ߒߣ಴⊒ේᢱࠍ Cyclohex-2-en-1-one ޤᨐ⚿࡮ᣇᴺޣ
KitaharaࠫࠛߩߣࡦDiels-Alder ෻ᔕࠅࠃߦ྾Ⅳᕈࠍࡦ࠻ࠢ࡜࠻ࠤ㜞෼₸ߟ߆┙૕ㆬᛯ⊛ߦᓧߦࠄߐޕߚ㧘

ࠍ࡞࠹࡯㧘྾Ⅳᕈࠛߡ⚻ࠍⅣൻ෻ᔕ࡞࠹࡯ࠛࡕࡠࡉ߮ࠃ߅Ⴧ὇ࠆࠃߦ࠼࡝࠴࠮ࠕ㧘ߒ㐿ⅣࠍⅣࡦ࠻ࠢ࡜

วᚑߦߣߎࠆߔᚑഞޕߚߒ⃻࿷㧘ᱷࠆ౐ຬⅣࡦ࠻ࠢ࡜Ⅳߩ᭴▽ࠍ㧘࡞ࠞࠫ࡜෻ᔕ㧘ࠞ࡞࠾ࡏ࡞ൻ-࠻ࠢ࡜

 ޕࠆ޿ߡߒ⸛ᬌࠅࠃߦൻ㧘6-exo-Ⅳൻ෻ᔕࡦ
[1] S. H. Li et al., Org. Lett. 2004, �, 4327. 

[2] J. Gong et al., J. Am. Chem. Soc., ����, 132, 16745; J. Y. Cha et al., J. Am. Chem. Soc., ����, 133, 14964; F. Peng et al., J. Am. Chem. Soc., 

����, 134, 18860; P. Lu et al., J. Am. Chem. Soc., ����, 135, 14552. 
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㧭㧙��� �ߡ޿ߟߦℂᵴᕈ↢ߣ㚅᳇ᚑಽߩ㧔Senna occidentalis L.㧕⒳ሶ⨲߱ߪ

٤ర⍫୶ሶ㧘ర⍫⍮ᔒ 1㧘ጟ↰⧐ᴦ㧘㊁᧛ᱜੱ�

㧔ㄭ⇰ᄢ㒮ࠬࠪ࡮Ꮏ㧘1ፉᩮᄢ㒮࡮ක㧕�

�

�

ߟࠅ߹ᐢ߇ࠇᵹߩ⷏කቇ⚿ว᧲߁޿ߣ߁ࠃࠇ౉ࠅขߦ޿੕ࠍ㐳ᚲߩ⷏ᵗකቇߣㄭᐕ㧘ṽᣇකቇޤ⊛⋠ޣ

ࠇߐߣߟᜬࠍലᨐߦ⊛વᛚߢ਎⇇ฦ࿾ߪߦࠄߐ㧘⮎↢ࠆߥߣේᢱߩߘ߿㧘ṽᣇߌฃࠍࠇᵹߩߎޕࠆ޽ߟ

ᧄߢߎߘޕࠆ޿ߡࠇࠊߥⴕߦࠎ⋓߇ⓥ⎇ߩ߼ߚࠆߔ⸽ታߦ⊛ቇ⑼ࠍല⢻ߩߘ㧘߿ᚑಽಽᨆߩߤߥ‛ᬀࠆ

⎇ⓥߪߢ㧘ஜᐽ⨥߱ߪࠆ޽ߢߟ৻ߩ⨲㧔Senna occidentalis L.㧕ߩ⒳ሶߡ޿ߟߦ᛽಴ࠍⴕ޿ߥ㧘㚅᳇ᚑಽߩ

ᬌ⚝ߣ↢ℂᵴᕈߡ޿ߟߦᬌ⸛ޕߚߒ�

ߦ࡞࡯ࡁ࠲ࡔ㧘ߒ⎈☳ࠍ㧔⪲ข↪㧕⒳ሶ⨲߱ߪ↥⋵ጘ㒂ޤᨐ⚿࡮ᣇᴺޣ 2 ㅳ㑆ᶐẃߡߒ㧘࡞࡯ࡁ࠲ࡔ᛽

಴ㇱࠍᓧߦࠇߎޕߚኻߡߒ㧘SPME ᴺࠆࠃߦ GC-MS ಽᨆࠍⴕ޿ߥ㧘2-ࠍࡦࠫ࡝ࡇ࡞࠴࠮ࠕਥᚑಽ㧔25.77%㧕

㗅ߩ࡞࡯ࡁ࠲ࡉ㧘࡞࠴㧘㈶㉄ࠛࡓ࡞ࡎࡠࡠ㧘ࠢࡦࠨࠠࡋ㧘ࠍ᛽಴ㇱ࡞࡯ࡁ࠲ࡔ㧘ߦᰴޕߚߒ⹺⏕ߡߒߣ

ߡߒኻߦᓟ㧘ฦಽ↹ㇱߩߘޕߚߞߥⴕࠍ↹ṁᇦಽߦ DPPH ᵴᕈ㉄⚛㒖ኂ⹜߮ࠃ߅ᶖ෰ലᨐ⹜㛎࡞ࠞࠫ࡜

㛎ࠍⴕߚߞߥ⚿ᨐ㧘᳓ጀㇱ࡞࡯ࡁ࠲ࡉ߮ࠃ߅ಽ↹ㇱߦ㜞޿୯ࠍ⏕⹺ߢߎߘޕߚߒ㧘TLC ᳓ጀㇱߡ޿↪ࠍ

ࠍ Fr. 1㨪5㧘࡞࡯ࡁ࠲ࡉಽ↹ㇱࠍ Fr. 1㨪4 ߚߞߥⴕࠍਔ᛫㉄ൻ⹜㛎ߡߒኻߦ㧘ฦಽ↹ㇱ޿ߥⴕࠍ↹ಽ⚦ߦ

⚿ᨐ㧘᳓ጀㇱߪߢ Fr. 4 ߪߢಽ↹ㇱ࡞࡯ࡁ࠲ࡉ㧘ߦ Fr. 1㨪4 �ޕߚߒ⹺⏕ࠍ୯޿㜞ߡ޿߅ߦߡోߩ

৻ᣇ㧘߱ߪ⨲⒳ሶࠍ 80°C ߩ㧘ฦಽ↹ㇱߒ↹㗅ᰴṁᇦಽߦห᭽ߣಓ⚿ੇ῎ᓟ㧘਄⸥ᠲ૞ߒ᛽಴ߢᾲ᳓ߩ

᛫㉄ൻ⹜㛎ࠍⴕ޿ߥ㧘᛽಴ᣇᴺߩ㆑ࠆࠃߦ޿᛫㉄ൻ⹜㛎ߩ⚿ᨐࠍᲧセޕߚߒ�

�

 
 
 

㧭㧙��� 4 ⒳ߩ᛫㉄ൻ⹜㛎ࠆࠃߦ oleuropein aglycon 㑐ߩߘ߮ࠃ߅‛㉂Უㆶర↢ᚑࡦࡄߩ

ㅪൻว‛ߩ⹏ଔ 
㜞ᵤ✍㚅㧘٤ฎ⾐߹ࠅሶ㧘ਃቛ೰ผ 1㧘ᓢ� ᕺ⟤ 2㧘⩵࿾ᢘ৻ 2㧘ੳᚭ↰ᾖᒾ,  
␹ፒ� ᶈ㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘1ጟጊ⋵Ꮏᛛ࠮㧘 2ᣣᧄࠝࡉ࡯࡝㧔ᩣ㧕㧕 

�

⪲ࡉ࡯࡝㧘ࠝߪߢᒰ⎇ⓥቶޤ⊛⋠ޣ EtOH ᛽಴‛ EtOAc นṁ↹ಽࡦࡄࠍ㉂Უࠅࠃߦᄌ឵෻ᔕߚߖߐ㓙㧘

oleuropein aglycon ‛㧔ൻวဳ࠼ࡅ࠺࡞ࠕߩ A㧕ߩߘࠄ߆ㆶరဳ㧔ൻว‛ B㧕߇ᓧࠍߣߎࠆࠇࠄ⷗಴ޕߚߒൻ

ว‛ B ߚ߼฽ࠍ oleuropein 㑐ㅪൻว‛ߪ᛫㉄ൻᵴᕈߦነਈ࡞࡯ࠦ࠹ࠞࠆߔ᭴ㅧࠍ᦭ࠄ߆ߣߎࠆߔ㧘DPPH
ᴺߣ ORAC ᴺ߁޿ߣේℂࠆߥ⇣߇ 2 ⒳᷹ߩቯᴺߡߞࠃߦ᛫㉄ൻᵴᕈ⹏ଔࠍⴕߩߘޕߚߞ⚿ᨐ㧘ߩࠄࠇߘ

ൻว‛ߪ DPPH ᴺࡦࡆ࡞ࠦࠬࠕߪߢ㉄ࡓ࠙࡝࠻࠽㧔AANa㧕ߣห⒟ᐲ㧘ORAC ᴺࡦࡒ࠲ࡆߪߢ E ⺃ዉ૕

Trolox ߩ 7㨪9 ୚㜞޿ᵴᕈޕߚߒ␜ࠍ᛫㉄ൻᵴᕈ᷹ߪቯᴺߩ㆑ࠆߥ⇣ࠅࠃߦ޿ᵴᕈߩ⒟ᐲ߇ߣߎߔ␜ࠍႎ

๔ࠅ߅ߡࠇߐⶄᢙ᷹ߩቯᴺߡߦ⹏ଔࠍⴕ߇ߣߎ߁ᔅⷐߢߎߘޕࠆ޿ߡࠇߐߣ㧘ᧄ⎇ⓥߦࠄߐߪߢ HORAC
ᴺߣ ESR ᴺࠅࠃߦ oleuropein 㑐ㅪൻว‛ߩᵴᕈ⹏ଔࠍⴕޣޕߚߞᣇᴺ࡮⚿ᨐ᷹ޤቯᴺߡߒߣ㧘ORAC ᴺߣ

ห᭽ߦ㧘ࠅࠃߦ࡞ࠞࠫ࡜ಽ⸃ࠆࠇߐⰯశߩࡉ࡯ࡠࡊᒝᐲᷫߩዋ᷹ࠍቯࠆߔ HORAC ᴺߣ㧘ࠬࠍ࡞ࠞࠫ࡜

ࠆߔቯ᷹ࠍ౒㡆ࡦࡇ㔚ሶࠬߒᄌ឵߳࠻ࠢ࠳ࠕࡦࡇ ESR ᴺޕߚ޿↪ࠍHORAC ᴺߪߢ ORAC ᴺ࡜ࠆߥ⇣ߣ

ࠆ޽ߢ⒳࡞ࠞࠫ OH 㧘ESRࠍᵴᕈࠆߔኻߦ࡞ࠞࠫ࡜ ᴺߪߢ O2
㧙㧘OH㧘C2H5ߦ࡞ࠞࠫ࡜ኻࠆߔᵴᕈ᷹ࠍቯ

ᨐ㧘oleuropein⚿ߩߘޕߚߒ 㑐ㅪൻว‛ߪ AANa ߿ Trolox ޿㜞ߡ޿߅ߦߡቯᴺో᷹ߚߞ㧘੹࿁ⴕࠅߥ⇣ߣ

ᵴᕈߒ␜ࠍ㧘DPPH ᴺ߿ ORAC ᴺ߽ߡ޿߅ߦ㜞޿ᵴᕈࠄ߆ߣߎߚߒ␜ࠍ੹ᓟ᛫㉄ൻ೷ߩߡߒߣᔕ↪߇ᦼ

ᓙߚ߹ޕࠆ߈ߢ HORAC ᴺߣ ESR ᴺߡߦ oleuropein 㑐ㅪൻว‛߇หߓ OH ᵴᕈࠆߥ⇣ߡߒኻߦ࡞ࠞࠫ࡜

ᒝᐲࠄ߆ߣߎߚߒ␜ࠍ㧘᛫㉄ൻᵴᕈ⹏ଔߡ޿߅ߦⶄᢙ᷹ߩቯᴺ߇ߣߎࠆ޿↪ࠍ㊀ⷐߣࠆ޽ߢታ⸽ޕߚࠇߐ
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㧭㧙��� E-N-Acetylglucosaminidase 㒖ኂ‛⾰↢↥♻⁁⩶ࠆߔ↥↢߇᣸⯻ᚑ㐳೙ᓮ‛⾰ 
٤㜟ㄞ╉ℂ㧘ᅏ↰� ᔀ 1㧘␹ፒ� ᶈ㧘ੳᚭ↰ᾖᒾ 
㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘1᧲੩ᄢ࡮ℂ㧕 
 

�

ߣ⩶⁁♻↥↢⾰‛Ǫ-N-acetylglucosaminidase (GlcNAcase) 㒖ኂࠅࠃߦࠣࡦ࠾࡯࡝ࠢࠬߪߢᒰ⎇ⓥቶޤ⊛⋠ޣ

ߡߒ Paecilomyces sp. F13 ᩣ㧘Paecilomyces sp. F2281 ᩣ㧘Paecilomyces sp. F30 ᩣ㧘Pochonia suchlasporia var. 
suchlasporia TAMA87 ᩣ㧔F40 ᩣ㧕ࠍㆬᛮޕߚߒᧄ⎇ⓥࠄࠇߎߪߢ 4 ⩶ᩣ߇᣸⯻ᚑ㐳ߦᓇ㗀߆ࠆߔᬌ⸛ޕߚߒ

ߣ⯻㦂ᐜ⚳ߩࠛࡃࡦࠠޤᨐ⚿࡮ᣇᴺޣ GlcNAcase 㒖ኂ‛⾰↢↥♻⁁⩶ߩၭ㙃‛ࠍห৻ࠪ࡟࡯ࡖౝߦ౉ࠇ㧘

⠀ൻߩߢ߹ࠆߔᚑ㐳ㆊ⒟ⷰࠍኤߩߘޕߚߒ⚿ᨐ㧘4 ⩶ᩣߜ߁ߩ F30 ᩣߣ F40 ᩣߩ᛼ߒ㤈࿕૕ၭ㙃‛ߣኙᄤ

ၭ㙃‛ߡ޿߅ߦᲕ⯻ᵴᕈ߇⏕⹺ࠇߐ㧘ߦࠄߐ᛼ߒ㤈࿕૕ၭ㙃‛ߪߢᐜ⯻ᦼ㑆ࠍᑧ㐳ࠆߖߐᵴᕈ߽⏕⹺ߐ

ࠄࠇߎޕߚࠇ 2 ⩶ᩣߩၭ㙃‛ࡉ࡯࡟ࠢ࠻࡯ࠝࠍಣℂߣࠆߔ㧘᛼ߒ㤈࿕૕ၭ㙃‛ߪߢᵴᕈߤࠎߣ߶ߪ⏕⹺

㧘2ߚ߹ޕߚ߈ߢ⹺⏕ߦ᣿⍎߇ᵴᕈߩߩ߽ߚߒૐਅߪߢ‛㧘ኙᄤၭ㙃߇ߚߞ߆ߥ߈ߢ ⩶ᩣߩਔၭ㙃‛ߩ

MeOH ᛽಴‛ߪ޿ࠆ޽⚕ࠈࠍኙᄤߦ଻ᜬߚߖߐ⹜㛎ߪߢᵴᕈ߇⏕⹺ࠄ߆ߣߎߚߞ߆ߥ߈ߢ㧘ਔၭ㙃‛ߩ

MeOH ᛽಴‛ߩᵴᕈ࡮῎ੇߪടᾲߩߤߥᠲ૞ࠅࠃߦᄬ߇ߣߎࠆࠇࠊ⠨ߩࠄࠇߎߢߎߘޕߚࠇࠄ߃ᠲ૞ߦ

ᨐ㧘2⚿ߩߘޕߚߒ⹜㛎ߡߖߐ଻ᜬߦ࡞ࠥࡓ࠙ࠪ࡞㉄ࠞࡦࠡ࡞ࠕࠍ㧘⹜ᢱ߼ߚߋ㒐ࠍᄬᵴࠆࠃ ⩶ᩣߦ߽ߣ㧘

᛼ߒ㤈࿕૕ၭ㙃‛ߩ MeOH ᛽಴‛ߪ᣿⍎ߥᵴᕈࠍ㧘ኙᄤၭ㙃‛ߩ MeOH ᛽಴‛ߥ߆ߕࠊߪᵴᕈߚߒ␜ࠍ

ߪᵴᕈߩ‛㤈࿕૕ၭ㙃ߒ㧘᛼߼ߚ MeOH ߆ࠊ߇ߣߎ޿ߊߦࠇߐ࿁෼ߪᵴᕈߩ‛ኙᄤၭ㙃߇ࠆࠇߐ࿁෼ߦ

㧘F30ࠄ߆ߣߎߩએ਄ޕߚߞ ᩣߣ F40 ᩣߩ᛼ߒ㤈࿕૕ၭ㙃‛ߣኙᄤၭ㙃‛ߩᵴᕈߦᓸ↢‛ઍ⻢↥‛߇㑐ਈ

 ޕߚࠇߐໂ␜߇น⢻ᕈࠆߥ⇣߇⾰‛ᵴᕈࠆߌ߅ߦ‛ਔၭ㙃ߦࠄߐ㧘ࠅ߆ࠊ߇ߣߎࠆߔ
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㧮㧙㧝� Screening and characterization of ulvan-degrading bacteria 
٤૗� Ꮉ㧘㜞ᯅ� ੫㧘ᄢ⷏ᶈᐔ㧔㜞⍮ᄢ࡮ㄘ㧕 
 
 

�

Ulvans are complex sulfated polysaccharides in the cell walls of green algae belonging to the genus Ulva. The 
objective of this study is to discover ulvan-degrading bacteria, which can contribute to potential use of ulvan 
oligomers or monomers. Ulvan-degrading bacteria were screened on agar plates with purified ulvan as a sole carbon 
source in artificial seawater and visualized with cetylpyridinium chloride (CPC). Bacteria samples were collected 
from feces of the molluscs living on the surface of green algae, Ulva ohnoi. Ulvan-degrading enzymes were 
monitored from culture supernatants of screened bacteria by using ulvan gel and CPC. Finally, one strain KUL42 
was isolated as an ulvan-degrading bacterium. KUL42 was classified as Alteromonas sp. by 16S rRNA gene 
sequence. The crude enzymes were purified by ammonium sulfate precipitation from the supernatant of bacterial 
culture grown with ulvan, followed by anion exchange and hydrophobic interaction chromatographies. With CPC 
method, two proteins with molecular masses of 45k and 60k Daltons were indicated to have activities. N-terminal 
amino acid sequences of these proteins were determined. Corresponding genes for these proteins were 
blast-searched using draft genome sequence of KUL42. As a result, the 45kD- and 60kD-proteins were identified as 
sulfatase and ȕ-xylosidase, respectively. Sulfatase is a enzyme to remove sulfate group from substrates. The 
60kD-protein is classified into glycoside hydrolase family 43.  
 

 

 

 
㧮㧙㧞� ㉄ᕈ㋶ጊᑄ᳓ಣℂߦ᦭↪ߥᓸ↢‛ߩត⚝ 

٤ጊᧄᐽᰴ㇢㧘Sultana Sharmin1㧘㊄የᔘ⧐ 1㧘਄᧛৻㓶 1 
㧔ጟጊᄢ࡮ㄘ㧘1ጟጊᄢ㒮࡮ⅣႺ↢๮㧕 
 

�

ߦ߼ߚࠆߔ㒰෰ࠍࠄࠇߎ㧘ࠅ߅ߢࠎ฽ࠍࡦ㊀㊄ዻࠗࠝ߿+㧘Fe2ߪ㉄ᕈ㋶ጊᑄ᳓ࠆߔ⿠࿃ߦ㤛㋕㋶ޤ⊛⋠ޣ

pH 2 ઃㄭߢ↢⢒ࠆߔ Acidithiobacillus ferrooxidans ࠍ+㧘Fe2ߡߞࠃߦ Fe3+ߦ㉄ൻߚߒᓟ㧘CaCO3ߢਛ๺ಣℂ

ߩߘޕࠆ޿ߡࠇ߹ᦸ߇ૐᷫൻߩ࠻㧘ಣℂࠦࠬ߼ߚߊ⛯ࠅ㒢ࠆߔሽ࿷߇ൻ㋶⍹⎫ߪᑄ᳓ಣℂޕࠆ޿ߡࠇߐ

㧘pH 4ߦ߼ߚ ઃㄭߢ↢⢒ࠆߔ㋕㉄ൻ⚦⩶ߚ޿↪ࠍಣℂࠪࠬߩࡓ࠹᭴▽ߩ⩶⚦ߦ⊛⋠ࠍන㔌㧘ၭ㙃ࠍ⹜ߺ

ࠄ߆⹜ᢱޕߚߒណขࠍ㋶ጊᑄ᳓ߢጟጊ⋵ᩋේ㋶ጊ๟ㄝޤᣇᴺޣޕߚ DNA 㧘PCRߒ᛽಴ࠍ Ⴧ᏷ߚߒ 16S rRNA
ㆮવሶߩ DGGE ⸃ᨆߡߞࠃߦᓸ↢‛ࠍಽᨆޕߚߒ⒳ߩޘၭ࿾ߡ޿↪ࠍ↢⢒ߦ᦭ലࠆߥߣၭ㙃᧦ઙࠍᬌ⸛

ߥ⊛⇣․㧘ߪ⩶⚦ߩၭ㙃ᶧਛޕߚߒ PCR 㧘ૐ㋕Ớᐲߡ޿↪ࠍ㔚᳇ၭ㙃ᴺޕߚߒಽᨆߡ޿↪ࠍ࡯ࡑࠗ࡜ࡊ

᧦ઙߩߢ㓸Ⓧၭ㙃ࠍ⹜ޣޕߚߺ⚿ᨐޤDGGE ⸃ᨆߡߞࠃߦ㧘㋕㉄ൻ⚦⩶ࠆ޽ߢ Ferrovum myxofaciens ߣ 95%
UMEÅޕߚߒᬌ಴ࠍ⩶⚦ߟᜬࠍหᕈ⋦ߩ ၭ࿾㧘9K ၭ࿾㧘FS ၭ࿾㧘APPW ၭ࿾ߡ޿↪ࠍ㧘㋕Ớᐲࠍ⺞▵

ᨐ㧘Ferrovum⚿ߩߘޕߚߞߥⴕࠍ㓸Ⓧၭ㙃ࠄ߇ߥߒ 㧘ਛ⒟ᐲߪߦၭ㙃ߩ pH㧘ૐ㋕Ớᐲ㧔10 mM એਅ㧕㧘

ၭ㙃᷷ᐲ 20͠೨ᓟߩ᧦ઙߢ㐳ᦼ㑆ၭ㙃߇ߣߎࠆߔ᦭ലߣࠆ޽ߢ⠨ߒ߆ߒޕߚࠇࠄ߃㧘ၭ㙃ᶧਛߪߦ A. 
ferrooxidans ߿ Gallionella A. ferrooxidans ATCC23270ޕߚ޿ߡߒ⢒↢߽⩶⚦ߩઁߚߞ޿ߣ ᩣࠍ㔚᳇ၭ㙃ߔ

㧘㋕Ớᐲߣࠆ 10 mM 㧘 Ferrovum߼ߚߚߞ߆ߥߒ⢒↢ߪߢ 㧘10 mMߡ޿↪ࠍၭ㙃ᶧߚߒ⢒↢ߦఝ൓߇ ㋕

ሽ࿷ਅߢ㔚᳇ၭ㙃ࠍⴕ޿ߥ㧘Ferrovum 㧘㓸Ⓧ߇޿ߥ޿ߡࠇߐኤⷰߪჇടߩᢙ⩶ߥ⪺㗼ޕߚߺ⹜ࠍ㓸Ⓧߩ

ၭ㙃ᶧਛߪߦ㧘Ferrovum ߣ A. ferrooxidans �ޕߚࠇߐᬌ಴߇ሽ࿷ߩਔᣇߩ
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㧮㧙㧟� 㕖↢‛⚛᧚ߦઃ⌕ߚߒᄢ⣺⩶ O157  ⠴ᕈࡓ࠙࡝࠻࠽ᰴ੝Ⴎ⚛㉄ߩ
ᓟ⮮᦬ᳯ 1,2㧘ㅷ� ’ሶ 3㧘٤ᮮ੗ᎹਭᏆ↵㧝 
㧔1ᓼፉᄢ㒮࡮✚ว⑼ቇ㧘2྾࿖ᄢ࡮⍴ᄢㇱ㧘3␹ᚭᅚ⍴ᄢ㧕 
 

�

⩶⣺▤಴ⴊᕈᄢ⣺ޤ⊛⋠ޣ O157 ߢ㧘ᢙ⚦⢩ߒ᦭ࠍ㉄⠴ᕈ޿㜞ࠆ߈ߢㅢㆊߦኈᤃࠍ࡯ࠕ࡝ࡃ㉄ᕈߩ㧘⢗ߪ

߽⚻ญᗵᨴߣࠆߔႎ๔ޕࠆ޿ߡࠇߐᧄ⩶ᷙ߇౉ߚߒ㘩᧚ߪ⋥ធߩᗵᨴḮߊߥߢߌߛࠆߥߣ㧘⺞ℂౕེ⴫

㕙ߥ߆ߕࠊߩᳪᨴ߃ߐߢᗵᨴḮࠅߥߣ㧘⺞ℂౕེࠍ੺ߡߒ㘩ຠੑߩᰴᳪᨴࠍᒁ߈⿠ߔߎน⢻ᕈޕࠆ޽߇

㘩ຠᎿ႐ࠬ࡟ࡦ࠹ࠬߩ㧘ࠢ࠶࠴ࠬ࡜ࡊ㧘ࠧߩ╬ࡓ⴫㕙ߦઃ⌕ߚߒᧄ⩶ߪ㧘㐳ᦼࠅߚࠊߦ↢ሽߣࠆߔႎ๔

ሽ↢ߩ⩶ߚߒ⌕ઃߢᘒ⁁ߩ㧘න⚦⢩ࠅ޽ߢ⍴ᤨ㑆ߪ⸄ធߩߣ㘩ຠߣ㧘⺞ℂౕེ⚛᧚ߒ߆ߒޕࠆ޿ߡࠇߐ

ᕈ߿Ვ⩶೷⠴ᕈߦ⥝๧߇ࠆࠇߚ߽߇㧘ߩߘ᜼േߪᧂߛචಽߦ⸃᣿ޕ޿ߥ޿ߡࠇߐᧄ⎇ⓥߪߢ㕖↢‛⚛᧚

⴫㕙ߦઃ⌕ߚߒᧄ⩶ߩ↢ሽᕈߣᰴ੝Ⴎ⚛㉄ߦࡓ࠙࡝࠻࠽ኻࠆߔ⠴ᕈߡ޿ߟߦᬌ⸛ޣޕߚߒ᧚ᢱߣᣇᴺޤ⩶

ᩣߪᄢ⣺⩶ O157sakai ᩣࠍ૶↪ޕߚߒ㕖↢‛⚛᧚ߪߡߒߣ㧘ࠬ 㧘ࠟࡓ࠙࠾ࡒ࡞ࠕ㧘ࡦ࠲࠴㧘ࠬ࡟ࡦ࠹ 㧘ࠬ࡜

ࠍ⢩ Ộᶧ⚦ߦ᧚⴫㕙⚛ߩࠄࠇߎޕߚߒ↪૶ࠍ㘃ࠢ࠶࠴ࠬ࡜ࡊ ߢ25͠ 30 ಽ㑆ធ⸅ߖߐ㧘↢ℂ㘩Ⴎ᳓ߢᵞ

ᵺᓟ㧘↢ℂ㘩Ⴎ᳓߹ߪߚ 1/10 Ớᐲߩ LB ၭ࿾ࠍടߡ߃㧘⛮ᤨ⊛ߦᰴ੝Ⴎ⚛㉄ࡓ࠙࡝࠻࠽⠴ᕈޕߚߴ⺞ࠍ

ߪߡߒኻߦᶋㆆ⚦⢩ޤᨐ෸߮⠨ኤ⚿ޣ 0.01 ppm ࠅࠃߦࡓ࠙࡝࠻࠽ᰴ੝Ⴎ⚛㉄ߩ 25͠㧘5 ಽ㑆ߩಣℂߢ 99%
એ਄ߩᲕ⩶ലᨐ߇⷗߇ߚࠇࠄ㧘㕖↢‛⚛᧚⴫㕙ߦઃ⌕ߚߒᄢ⣺⩶ O157 㧘ห᧦ઙ߽ߢᲑ㓏ߩ⌕㧘ೋᦼઃߪ

ߣߔ␜ࠍ⠴ᕈࡓ࠙࡝࠻࠽ᰴ੝Ⴎ⚛㉄޿㜞߽ࠅࠃㆆ㔌⚦⢩ߪ㧘ઃ⌕⚦⢩ࠅߥߣ₸ሽ↢޿㜞ࠅࠃߦಣℂߩߢ

⠨ߚ߹ޕߚࠇࠄ߃㧘ઃ⌕ᓟᤨߩ㑆ߩ⚻ㆊߣ౒ߦᰴ੝Ⴎ⚛㉄ࡓ࠙࡝࠻࠽⠴ᕈߪჇᄢޕߚߒ᳓㆏᳓ߦ฽߹ࠇ

 ޕߚࠇࠄ߃⠨ߣ࿎㔍ߪߣߎࠆߔ⩶Ვࠍઃ⌕⚦⢩ߩ⩶㧘ᧄߪߢࡓ࠙࡝࠻࠽ᰴ੝Ⴎ⚛㉄ࠆ
 

 

 
㧮㧙㧠� T-RFLP ᴺࠆࠃߦ 18S-rDNA  ᦨㆡൻߩᨆ⸂࠻ࡦࡔࠣ࡜ࡈ

٤ᦥᚒᄐታ㧘⧃↰⵨ਯ 1㧘ਣ↰㓉ౖ㧘⍹Ꮉቁඳ㧘Ỉ� ཅᒄ 
㧔ፉᩮᄢ࡮↢‛⾗Ḯ㧘1ፉᩮᄢ࡮✚⑼⎇ᡰេ࠮㧕 
 

�

T-RFLPޤ⊛⋠ޣ ᴺߪ㧘ᓸ↢‛ߩ SSU (16S-rDNA㧘18S-rDNA) ߩႮၮ㈩೉ߩ㆑ࠍ޿೑↪ߡߒᓸ↢‛⟲㓸ߩ

ᄙ᭽ᕈࠍ◲ଢߦᛠីࠆ߈ߢ߇ߣߎࠆߔᣇᴺޕࠆ޽ߢT-RFLP ᴺߦ⊛⥸৻ߪߢ 4 Ⴎၮ⹺⼂೙㒢ᢿ ߩ૏⟎߆

ࠆߔᲧセࠍᓸ↢‛⒳ࠄ T-RF 㧘߫ࠇ߈ߢ᳿ቯࠍ࠭ࠗࠨ ᢿߊࠃ㧘♖ᐲ߇ࠆ޿ߡࠇࠊⴕ߇ಽᨆ࡞࡯ࠖࡈࡠࡊ

ዻߩߢ࡞ࡌ࡟ᓸ↢‛⒳ߩ․ቯ߇น⢻ޕࠆ޽ߢᒰ⎇ⓥቶߪߢ㧘ߦߢ߹ࠇߎ 16S-rDNA ߚߒߣ⽎ኻࠍ T-RFLP
⸃ᨆࠍⴕ߇ߚ߈ߡߞ㧘੹࿁ࠍ⩶⌀ߪኻ⽎ࠆߔߣ 18S-rDNA ߩ T-RFLP ᴺߩᦨㆡ⸃ᨆ᧦ઙߩᬌ⸛ࠍⴕ޿㧘⇌

࿯ფߩ⸃ᨆࠍⴕ޿㧘ࠢࡦ࡯ࡠൻ࡯࡝࡜ࡉࠗ࡜⸃ᨆߣᲧセࠍⴕߢߩߚߞႎ๔ޕࠆߔ 
T-RFLPޤᨐ⚿࡮ᣇᴺޣ ⸃ᨆߪߦ 18S -rDNA ㆮવሶߩ V4-5 㗔ၞߣ V7-8 㗔ၞࠍᮡ⊛ࠆߔߣ 2 ࡑࠗ࡜ࡊߩߟ

ࠄ߆‛㧘ᬀߪ࿯ფ⇌࠻ࡑ࠻ޕߚ޿↪ࠍ࠻࠶࠮࡯ 30 cm 㔌ߚࠇ 10 ▎ᚲ㧘ࡕࠗ࠻ࠨ⇌࿯ფ㧘ࡦࠦࠗ࠳⇌࿯ფ

ࠄ߆‛㧘ᬀߪ 5 cm 㔌ߐᷓߚࠇ 10 cm ߩ 3 ▎ᚲࠄ߆ណขߒ㧘ISOIL for Beads Beating ߡ޿↪ࠍ DNA ᛽಴ࠍ

ⴕ࠻ࡦࡔࠣ࡜ࡈޕߚߞߥ⸃ᨆ୯ߩ⺋Ꮕ±1ࠍ Ⴎၮએౝߦ෼߼ߚࠆ߼㧘ᒰ⎇ⓥቶߢ૞⵾ߚߒ 4 ⦡ⰯశᮡḰࡈ

V4-5ޕߚߒ૞ᚑࠍ⵬ᱜᑼߦၮࠍ࠻ࡦࡔࠣ࡜ 㗔ၞ㧘V7-8 㧘GeneMapperߒ೙㒢㉂⚛ಣℂᓟᷙวࠇߙࠇߘࠍ
⸃ᨆࠍⴕޕߚߞ೙㒢㉂⚛ߪ㧘16S-rDNA ⸃ᨆߡ޿߅ߦ⦟ᅢߦ⵬ᱜ߇ߣߎࠆߔน⢻ߚߞ޽ߢ MspΣ㧘HhaΣ㧘

XspΣࠄࠇߎޕߚ޿↪ࠍᦨㆡ᧦ઙߢ㧘 T-RFLP ⸃ᨆࠍⴕ޿㧘⌀⩶ዻߢ࡞ࡌ࡟หቯ߇ߣߎࠆߔน⢻߆ࠆ޽ߢ

ߩ࡞ࡊࡦࠨ࿯ფ⇌ߚ߹ޕߚߒ⸛ᬌࠍ V4-7(F-565-R-1631)ࠍ PCR Ⴧ᏷ᓟ㧘ࠢࡦ࡯ࡠൻ࡯࡝࡜ࡉࠗ࡜ᴺߢ⸃

ᨆߒ㧘T-RFLP ⸃ᨆ⚿ᨐߣᲧセ࡮ෳᾖޕߚߒ 
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㧮㧙㧡� ಽⵚ㉂Უࠕࡔࡠ࠹ߩ⍴ዊൻߦ㑐ਈࠆߔ࿃ሶߩ⸃ᨆ 
٤ධㇱᥓሶ㧘਄㊁� ൎ㧔ᐢፉᄢ㒮࡮వ┵‛⾰㧕 
 
 

�

�ޤ⊛⋠ޣ ಽⵚ㉂Უߩ৻ᧄ㎮ DNA ⚿วࠆ޽ߢ⾰ࠢࡄࡦ࠲ Pot1 ᶖᄬߦᕆỗߪࠕࡔࡠ࠹㧘ߣࠆࠇߐ⎕უ߇

ࡔࡠ࠹ߩߎޕࠆ߈ߢ߇ߣߎࠆᱷ߈↢߇ߌߛ⢩⚦ߚߒⅣ⁁ൻ߇㧘ᨴ⦡૕ࠅߎ⿠߇ᧃ┵Ⲣวߢ㧘ᨴ⦡૕㑆ߒ

޿ߡߞߥߪߦ߆ࠄ᣿ߪᯏ᭴ߩ㧘⍴ዊൻ߇ࠆ޿ߡߞ߆ಽ߇ߣߎࠆ޿ߡߒ㑐ਈ߇࿃ሶߩⶄᢙߪߦ⍴ዊൻߩࠕ

㧘Pot1ߪߢᧄ⎇ⓥߢߎߘޕ޿ߥ ࿃ࠆߔ㑐ਈߦ⍴ዊൻߩߘ㧘ߣᄌൻߩೋᦼߩࠕࡔࡠ࠹ߩᤨߚߞᄬࠍᯏ⢻߇

ሶߩ⸃ᨆޕߚߒߣ⊛⋠ࠍ 
 
�ޤᨐ⚿࡮ᣇᴺޣ ⮎೷ᛩਈߢ Pot1 ⠨ߣࠆߔ㑐ਈߦ⍴ዊൻߩࠕࡔࡠ࠹㧘ߒ૞ᚑࠍᩣࠆ߈ߢߦࡈࠝࠍᯏ⢻ߩ

߇࿃ሶࠆࠇࠄ߃ pot1⎕უᩣߦ߁ࠃߩߤߢᯏ⢻ߩߘޕߚߴ⺞ࠍ߆ࠆߔ⚿ᨐࠆ޽ߢ࠯࡯ࠕ࡟ࠢ࠿ Exo1 ࡝ࡋߣ

ࠆ޽ߢࠬ࡯ࠤ Rqh1 㧘Exo1ߚ߹ޕߚߞߥߦ߆ࠄ᣿߇ߣߎࠆ޿ߡߒ㑐ਈߦ⍴ዊൻߩࠕࡔࡠ࠹߇ ߣ Rqh1 ߤߩ

ࠆߥ⇣ࠆߔ㑐ਈߦ㧘⍴ዊൻࠄ߆ߣߎߚ޿ߡࠇࠊⴕ߇ߺㄟࠅ೥ߩࠕࡔࡠ࠹߽ߢઙਅ᧦޿ߥߒᯏ⢻߇߽ࠄߜ

࿃ሶߩሽ࿷߇␜ໂޕߚࠇߐ 
 
 
 
�

 

 

 
㧮㧙㧢� ಽⵚ㉂Უ࡮ࠕࡔࡠ࠹ߩrDNA ࠶ࠚ࠴࡞࠼ࡦࡇࠬ߇ⶄ⵾ਛ㑆૕࡮߃឵ߺ⚵ࠆߌ߅ߦ

�ᨆ⸂ߩᯏ᭴ࠆߔᵴᕈൻࠍ࠻ࡦࠗࡐࠢ

٤ਛ㊁᣿⟤㧘਄㊁� ൎ㧔ᐢፉᄢ㒮࡮వ┵‛⾰㧕 
 

�

 ޤ⊛⋠ޣ
Pot1 ߿⸂ಽࠍ┵ᧃࠕࡔࡠ࠹㧘ߒว⚿ߦࠕࡔࡠ࠹ᧄ㎮৻ߪ DNA ୃᓳᵴᕈࠄ߆଻⼔ޕࠆߔᒰ⎇ⓥቶߪߢ㧘Pot1
⎕უᩣߣ Rqh1 ߚߖߐᄬᵴࠍᵴᕈࠬ࡯ࠤ࡝ࡋߩ rqh1-hdᩣߺ⚵ࠍߣวߚߖࠊ pot1ǻrqh1-hdᩣߡ޿߅ߦ㧘࠹

߇ࠕࡔࡠ DNA 㧘Mߣߎࠆࠇߐᜬ⛽ߡߞࠃߦ߃឵⚵ ᦼ࠻ࠬ࡟ࠕ㗫ᐲ߇㜞ߣߎ޿㧘ࠬ ࠗࡐࠢ࠶ࠚ࠴࡞࠼ࡦࡇ

ࠆߌ߅ߦᩣߩߎ㧘ߒ߆ߒޕࠆ޿ߡߒ⷗⊑ࠍߣߎࠆߔᵴᕈൻ߇㧔SAC㧕࠻ࡦ SAC ᵴᕈൻߩᯏ᭴ߡߞ߆ࠊߪ

ߪߢ㧘ᧄ⎇ⓥߢߎߘޕ޿ߥ޿ pot1ǻrqh1-hdᩣࠆߌ߅ߦ SAC ᵴᕈൻᯏ᭴ߩ⸃᣿ޕߚߒߣ⊛⋠ࠍ 
 ޤᨐ⚿࡮ᣇᴺޣ
SAC ߚࠇߐᵴᕈൻ߇ pot1ǻrqh1-hd ᩣߩ⾰ࠢࡄࡦ࠲ࠆߌ߅ߦ᜼േⷰࠍኤߦ߼ߚࠆߔ㧘Ⱟశ㗼ᓸ㏜ߚ޿↪ࠍ

SACޕߚߞߥߎ߅ࠍኤⷰࡉࠗ࡜ ߚࠇߐᵴᕈൻ߇ pot1ǻrqh1-hd ᩣߪߢ㧘ࠠߣࠕࠦ࠻ࡀᓸዊ▤ߩ⚿ว߇⇣Ᏹ

ࠆߔዪ࿷ߦࠕࠦ࠻ࡀࠠߦ߈ߣߥ Mad2 ߿ Bub1 ޕߚࠇߐ᷹ⷰߊ㐳ߡߴᲧߦᩣ࡞࡯ࡠ࠻ࡦࠦ߇ࠗࠨ࡯ࠜࡈߩ

ߚࠇߐⓍ⫾߇ਛ㑆૕߃឵ߺ⚵ߢࠕࡔࡠ࠹㧘ࠄ߆ߣߎߩߎ pot1ǻrqh1-hdᩣߩ SAC ᵴᕈൻߩේ࿃ߡߒߣ㧘ࠠ

ߒⓍ⫾߇ਛ㑆૕߃឵ߺ⚵ߦᨴ⦡૕਄ߩએᄖࠕࡔࡠ࠹㧘ߚ߹ޕߚࠇߐໂ␜߇ว⇣Ᏹ⚿ߩ▤ᓸዊߣࠕࠦ࠻ࡀ

႐ว߽ߚ SAC 㧘rDNAࠈߎߣߚߴ⺞ࠍ߆߁ߤ߆ࠆߔᵴᕈൻ߇ 㗔ၞࠆ߈ߢߦⶄ⵾ਛ㑆૕ߩ⫾Ⓧ߽ߡߞࠃߦ

SAC  ޕߚߒ⷗⊑ࠍߣߎࠆߔᵴᕈൻ߇
�
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㧮㧙㧣� ಽⵚ㉂Უߩ࠯࡯ࠕ࠹ࡠࡊ࠼ࠗࡏࡦࡠផቯಾᢿࠍࡈ࡯࠴ࡕ᦭ࠆߔ PAࠖࡈࠣࡦ࡝�

�ᯏ⢻⸃ᨆߩ⾰ࠢࡄࡦ࠲࡯ࠟࡦ

٤಴ፉஜม㧘᧲� ⃍㇊㧘↰ᷗశᤘ㧘↰ਛ⋥ቁ㧔㚅Ꮉᄢ࡮ㄘ㧕 
 

�

࠯࡯ࠕ࠹ࡠࡊ࠼ࠗࡏࡦࡠߩ૕ዪ࿷ࠫ࡞ࠧࠆߔሽ࿷ߦಽⵚ㉂Უߪߢᒰ⎇ⓥቶޤ⊛⋠ޣ Rob1㧘Rob2 
㧔Rhomboid㧕ߩ⸃ᨆࠍㅴޕࠆ޿ߡ߼Rob1㧘Rob2 ࠍ⾰ࠢࡄࡦ࠲⤑ࠆߔ᦭ࠍࡈ࡯࠴ࡕផቯಾᢿࠆࠇߐ⼂⹺ߦ

߇ᨐ㧘ផቯ⤑⽾ㅢ㗔ၞ⚿ߚߒ⚝ᬌࠄ߆㧔PomBase㧕ࠬ࡯ࡌ࠲࡯࠺ 2 㧘Cߒሽ࿷ߟ ᧃ┵஥ߩផቯ⤑⽾ㅢ㗔ၞ

ࠆߔ᦭ߦ SPAC57A7.09 SPAC57A7.09ޕߚߒ⷗಴ࠍ ޿ߥ߇⍮⷗ߤࠎߣ߶ߡ޿ߟߦᯏ⢻ߪߦਛ㑆㗔ၞߩ PA
㧘Cࠅ߅ߡߒሽ࿷߇㧔Protease Association Domain㧕ࡦࠗࡔ࠼ ᧃ┵஥߇ࡦࠗࡔ࠼࡯ࠟࡦࠖࡈࠣࡦ࡝ߪߦሽ࿷

ࠅࠃ㗡ᢥሼߩ᭴ㅧࡦࠗࡔ࠼㧘ࠄ߆ߣߎࠆ޿ߡߒ R\T1+ߣฬઃޕߚߌ⌀ᩭ↢‛ߡ޿߅ߦ㧘ߦ߁ࠃߩߎ PA ࠼

ߟߦ㧘ᯏ⢻ߢࠅ߆߫ߚࠇߐㄭᐕႎ๔ߪ⾰ࠢࡄࡦ࠲ࠆߔ଻ሽࠍਔᣇߩࡦࠗࡔ࠼࡯ࠟࡦࠖࡈࠣࡦ࡝ߣࡦࠗࡔ

㧘 Rob1㧘Rob2ߢߎߘޕ޿ߥ޿ߡߞ߆ಽߤࠎߣ߶ߪߡ޿ ߩߡߒߣ⾰ផቯၮߩ Pzr1 ߣࠆߔ⸽ᬌࠍน⢻ᕈߩ

౒ߦ㧘PA-ߩߡߒߣ⾰ࠢࡄࡦ࠲࡯ࠟࡦࠖࡈࠣࡦ࡝ᯏ⢻ࠍ⸃ᨆޕߚߒߣ⊛⋠ࠍߣߎࠆߔ 
Pzr1ޤᨐ⚿࡮ᣇᴺޣ ߇ Rob1㧘Rob2 㧘㊁↢ᩣ㧘rob1ǻᩣ㧘rob2ǻߦ߼ߚࠆߔ⹺⏕߆ࠆ޽ߢ⾰ၮࠆࠇߐಾᢿߦ
ᩣߦ Pzr1-GFP ߣᨐ㧘㊁↢ᩣ⚿ߩߘޕߚߞⴕࠍ⹺⏕ߩಽሶ㊂ߢᴺࠣࡦࠖ࠹࠶ࡠࡉࡦ࠲㧘࠙ࠛࠬߖߐ⃻⊑ࠍ

rob2ǻᩣߪߢ GFP න૕࠼ࡦࡃߩ㧔⚂ 27 kDa㧕߇ᬌ಴߇ߚࠇߐ㧘rob1ǻᩣߪߢᬌ಴ߎߩߎޕߚߞ߆ߥࠇߐ

ࠄ߆ߣ Rob1 ߇ Pzr1 ߦ㧘㊁↢ᩣߚ߹ޕߚࠇߐໂ␜߇ߣߎࠆ޿ߡߒ㑐ଥߢᒻߩ߆ࠄ૗ߦಾᢿߩ Pzr1-GFP ࠍ

ᒻ⾰ォ឵ߡߒዪ࿷ⷰኤࠍⴕࠈߎߣߚߞ㧘߶߇ߤࠎߣᶧ⢩ౝߢ⏕⹺ࠄ߆ߣߎߚࠇߐ㧘ㅢᏱ Pzr1 ߢ⢩ౝ⚦ߪ

ㅦߦ߆߿ಽ⸃߇ߣߎࠆ޿ߡࠇߐ␜ໂޕߚࠇߐ 
 

 

 
㧮㧙㧤� ㉂Უ⊒⃻♽ᬀߚ޿↪ࠍ‛∛ේ⩶ࠛ࡯࠲ࠢࠚࡈRSc0608  ᯏ⢻⸃ᨆߩ

٤ᔬ� ⹞ඳ㧘ടᧄ૫ᄢ㧘᧲᭴⌀ၔ㧘⮮ේ␽ሶ㧘↰ਛ⋥ቁ㧘↰ᷗశᤘ 
㧔㚅Ꮉᄢ࡮ㄘ㧕 
 

�

↢ߥޘ㧘᭽ߒធᵈ౉⋤ߦኋਥ⚦⢩ౝࠍ⾰ࠢࡄࡦ࠲ࠆࠇ๭߫ߣ࡯࠲ࠢࠚࡈࠛߪ⩶ේ∛‛ᬀߩߊᄙޤ⊛⋠ޣ

ℂᯏ⢻ࠍᠣੂߢߣߎࠆߔᗵᨴࠍᚑ┙ߪ࡯࠲ࠢࠚࡈࠛޕࠆߖߐ∛ේ⩶ߩᗵᨴᚑ┙ߦᄢ߇ࠆ޿ߡߒ₂⽸ߊ߈㧘

ℂࠍ⇛ᗵᨴᚢߩ⩶ේ∛ߪಽሶᯏ⢻⸃᣿ߩ࡯࠲ࠢࠚࡈࠛޕ޿ߥ޿ߡࠇߐ᣿⸂ߦߛᧂ߇ಽሶᯏ⢻ߪߊᄙߩߘ

࡯࠲ࠢࠚࡈࠛ⩶∛㕍ᨗߥᯏ⢻ᧂ⍮ߡ޿↪ࠍ♽㉂Უ⊒⃻ߪߢ㧘ᧄ⎇ⓥࠄ߆ߣߎࠆ޽ߢ㊀ⷐߢ਄ࠆߔ⸂

45E���� �ޕࠆ޿ߡߒߣ⊛⋠ࠍߣߎ߁ⴕࠍᯏ⢻⸃ᨆߩ

㧘RSc0608ߪޘᚒޤᨐ⚿࡮ᣇᴺޣ ಴⧘㉂Უࠍ Saccharomyces cerevisiae ߈ᒁࠍჇᱺ㒖ኂߣࠆߖߐㆊ೾⊒⃻ߦ

⿠ࠍߣߎߔߎ⷗಴ߒ㧘ߦࠄߐ )(2 ����㧘45Eࠈߎߣߚߒኤⷰࠍ⢩ౝዪ࿷⚦ߩߘߦᜰᮡࠍ ⤑ᆷ⚦⢩ߩ㉂Უߪ

����㧘45Eߢߎߘޕߚߞߥߣߦ߆ࠄ᣿߇ߣߎࠆࠇߐᕈャㅍᭂߦ⊛⇣․ߦ ߩ 0㧘% ᧃ┵ࡁࡒࠕ㉄ࠆߌ߅ߦฦ

⒳ᰳ៊૕ߡ޿↪ࠍ㧘ߩߘ㉂ᲣჇᱺ㒖ኂᵴᕈߣ⤑ዪ࿷ߦ㑐ࡁࡒࠕࠆࠊ㉄㈩೉ߡ޿ߟߦ⸃ᨆߩߘޕߚߒ⚿ᨐ㧘

⤑ዪ࿷ߣჇᱺ㒖ኂᵴᕈ߇ߣߎࠆߥ⇣ߪࡦࠗࡔ࠼␜ໂ߇ߚࠇߐ㧘45E���� ߩ 0 ᧃ┵ߪߦ㉂Უౝಽሶߣ⋧

੕૞↪ߡߒ㧘Ⴧᱺ㒖ኂᵴᕈߣ⤑ዪ࿷ߩਔᣇࠍน⢻ࠆߔߦ㊀ⷐߥ㗔ၞ߇ሽ࿷ޕߚࠇߐ੍᷹߇ߣߎࠆߔᰴߦ㧘

ᆷ⚦⢩߳ᭂߩᕈャㅍࠆߌ߅ߦ⤑⢽⾰ࡦ࡝࠮࡞ࠫ࠴ࠔࡈࠬࡎࠆ޽ߢ㧔25㧕෸߮࡯࠻ࠪࡁࠗ࡞ࠫ࠴ࠔࡈࠬࡎ

ߣߎ޿ߥߒଐሽ߽ߦ⾰⢽ߩࠄߜߤ㧘ߒ߆ߒޕߚߞⴕࠍᨆ⸂ߡ޿ߟߦଐሽᕈߩ㉄㧔2+���2�㧕ࡦ࡝ੑ�����࡞

ࠆࠃߦࠣࡦ࠾࡯࡝ࠢࠬ⊛⃻࿷㧘㉂Უㆮવቇޕߚߞߥߦ߆ࠄ᣿߇ 45E���� ߩಽሶ⤑ߩ㉂Უࠆߔ↪੕૞⋦ߣ

หቯࠍ⹜ޕࠆ޿ߡߺ 
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㧮㧙㧥� ലᨐߩ⢽⢌㉄Ⴎߩߡߒߣ࿾ᡷ⦟೷↢ࡦࡄ

٤᫪᳗⾐੫㧘᫪↰� ᵗ 1㧔ർ਻ᄢ㒮࡮࿖㓙ⅣႺᎿ㧘1ർ਻ᄢ࡮࿖㓙ⅣႺᎿ㧕 
 
 

�

੃ൻ೷(⇇㕙ᵴᕈ೷)ߦ․ޕࠆ޿ߡࠇߐ↪૶߇੃ൻ೷㧘㉄ൻ೷㧘㉂⚛೷ߡߒߣ࿾ᡷ⦟೷↢ߩࡦࡄޤ⊛⋠ޣ
߃ടߦ࿾↢ࡦࡄߪࠄࠇߎޕࠆ޽߇ߤߥ࡞࠹⢽⢌㉄ࠛࠬ♧࡚ࠪ߿࡞࠹⢽⢌㉄ࠛࠬࡦ࡝࠮࡝㧘ࠣߪߡߒ㑐ߦ

ޕࠆ޿ߡࠇࠊ޿ߣࠆߔើ⊑ࠍലᨐߩߤߥ㒐ᱛࠍ⠧ൻߩࡦࡄ㧘ࠅߥߦࡦࡄߥ߈ᄢߩኈⓍߊ߆ࠄ㧘ᨵߢߣߎࠆ

ᧄ⎇ⓥߪߢ㧘ᣂࡦࡄߥߚ↢࿾ᡷ⦟೷ߡߒߣ⢽⢌㉄Ⴎޕߚߒ⋠⌕ߦ⢽⢌㉄Ⴎߪ㒶ࠗࠝࡦ⇇㕙ᵴᕈ೷ࠅ޽ߢ㧘

ߦߣߎࠆߔടᷝߦ࿾↢ࡦࡄࠍ㧘⢽⢌㉄Ⴎߢߎߘޕࠆ޿ߡࠇߐႎ๔߇ߣߎࠆߔ᦭ࠍ᛫⩶ലᨐࠆߔኻߦ⩶⚦

 ޕߚߞⴕࠍታ㛎ߦ⊛⋠ࠍ⸽ᬌߩലᨐߩ࿾ᡷ⦟೷↢ࡦࡄ㧘ࠆࠃ
࠙࡝㉄ࠞࡦ࠴ࠬ࡝ࡒႮ㧔C12K㧕㧘ࡓ࠙࡝㉄ࠞࡦ࡝࠙࡜㧘ߪߦ࡞ࡊࡦࠨߩ⢽⢌㉄Ⴎߚߒ↪૶ޤᨐ⚿࡮ᣇᴺޣ

ࠍࠇߙࠇߘ㧘ߒ↪૶ࠍႮ㧔C18:2K㧕ࡓ࠙࡝㉄ࠞ࡞࡯ࡁ࡝Ⴎ㧔C14K㧕㧘ࡓ 350 mM㧘pH 10.5 ޕߚߒᢛ⺞ߦ

♧⍾㧘ዊ㤈☳㧔ᣣᷡ⵾☳㧔ᩣ㧕㧕100 g㧘ߪ࿾⺞⵾↢ࡦࡄ 5 g㧘㘩Ⴎ 1.7 g㧘࠻ࠬ࡯ࠗࠗ࡜࠼㧔ᣣᷡ⵾☳㧔ᩣ㧕㧕

1.7 g㧘᳓ 68 mL㧘ฦ⒳⢽⢌㉄Ⴎᷝࠍടߡߒᚻߢ 500 ࿁ᷙ᝘ޕߚߒ⺞⵾ࡦࡄߚߒ↢࿾ߡ޿ߟߦ㧘ᣣᧄࠗࠬ࡯

ᨐ㧘C12K⚿ߩߘޕߚߞⴕࠍ㧘↢࿾⤘ᒛജ⹜㛎߈ߠၮߦ㉂Უ⹜㛎ᴺ↪ࡦࡄߩᎿᬺળ࠻ ኻߦዊ㤈☳㊀㊂ߪߢ

ߡߒ 10%ᷝടߢ↢࿾⤘ᒛജߩჇᄢࠍ⹺߇ߚ߈ߢ߇ߣߎࠆ߼㧘C18:2K ߪߢ 10%ᷝട߽ߢ㗼⪺ߥჇᄢߪ⹺߼

㧘C14Kߒ߆ߒޕߚߞ߆ߥ߈ߢ߇ߣߎࠆ ߪߢ 5%㧘10%ᷝടߩ࡞࡯ࡠ࠻ࡦࠦߢ↢࿾⤘ᒛߦኻࠇߙࠇߘߡߒ

10%㧘17%ߩჇᄢ߇⹺ޕߚࠇࠄ߼ 
 

 

 

 
㧮㧙��� ☨㤕ߒ߿ߘߚ޿↪ࠍ᳓⵾ㅧࠆߌ߅ߦᓸ↢‛ߩㆫ⒖ߣ․ᓽ 

٤દ⮮৻ᚑ㧘⋧Ỉࠅ߆ࠁ㧘ㄞ㤗⴩ሶ 1㧘ਃቛ೰ผ 
㧔ጟጊ⋵Ꮏᛛ࠮㧘1㧔ᩣ㧕ㄞᧄᐫ㧕 
 

�

ࠍ‛↢ᓸࠆߔ㧘⥄ὼ㓸Ⓧߪߣឭ߽⪃ࠆࠇߐߣේဳߩ㈬Უ♽ߣ߽↢߿ߣㅦ㉯߽ࠆ޿ߡߒ⃻࿷᥉෸ޤ⊛⋠ޣ

೑↪ߚߒᣇᴺߢ㧘↢☨ߦዋ㊂ߩ㘵☨ࠍട߃ᢙᣣߡߌ߆੃㉄⊒㉂㉄ᕈ᳓㧔ߒ߿ߘ᳓㧕ࠍ⵾ㅧߒ㧘↢☨ࠍ⫳

ߩㅪ৻ࠆߔ⢒ᚑࠍ㈬Უߒ⵾⺞ࠍ᳓㤕ߡ޿↪߹߹ߩߘࠍ᳓ߒ߿ߘߩߎ㧘ߦ߽ߣߣࠆߔ↪೑ߡߒߣ☨ដߡߒ

Ꮏ⒟ޕ߁޿ࠍ㐿᡼ᒻߢ⥄ὼ㓸Ⓧࠆߔᓸ↢‛ߦ㗬ࠆ⪄ឭ߽ߪߣ㧘቟ቯ⊛ߦ೙ᓮߩߣߎࠆߔ㔍ࠄ߆ߐߒᄢᱜ

ᤨઍߦᆫࠍᶖ߇ߚߒㄭᐕ㧘ᄹ⦟⋵ߩ౏⸳⹜ߢ⪄ឭ߽ߩߣ⵾ㅧ߇ࡓ࠭࠾ࠞࡔ⸃ᨆࠇߐ㧘ఝ⦟੃㉄⩶ᷝߩട

㧘ߡ޿߅ߦర⬿ߩጟጊ⋵ౝߦᣇหᤨᦼ৻ޕࠆ޿ߡߒᚑഞߦ⃻ᓳᵴౣࠅ࿑ࠍ቟ቯൻߩ㧘ᓸ↢‛▤ℂࠅࠃߦ

┙⏕߇ᣇᴺࠆߔ⵾ㅧࠍߣ㧘߽ߒߣ᳓ߺ㧘ടᾲᲕ⩶ᓟ઀ㄟߒ⵾ㅧࠍ᳓ߒ߿ߘࠄ߆㤕☨ߕ޿↪ࠍ☨↢ߦ⥄⁛

ޕߚߒᩏ⺞ࠍฌᄌൻ⩶ߩ‛↢ᓸ߿ᚑಽᄌൻߩߢ㧘⵾ㅧㆊ⒟ߡ޿ߟߦ᳓⵾ㅧߒ߿ߘߩߎߪޘᚒޕߚ޿ߡࠇߐ

ฦ⒳ᚑߩߣߏ⵾ㅧᦼ㑆ޕߚߒߣ࡞ࡊࡦࠨࠍ᳓ߒ߿ߘߚࠇߐ⵾ㅧߦታ㓙ߢర⬿ߩጟጊ⋵ౝޤᨐ⚿࡮ᣇᴺޣ

ಽಽᨆߣᓸ↢‛ᢙߒ᷹⸘ࠍ㧘↢㉄⩶ߩ⩶ฌᄌൻߣᕈ⾰ઁߚߴ⺞ࠍ㧘ㆮવሶหቯࠍⴕߒ߿ߘߚ߹ޕߚߞ᳓

ᔅߦ⩶㧘੃㉄ࠅ߅ߡૃߊࠃߣᎿ⒟ߒ߿ߘߩߣᨐ㧘⪄ឭ߽⚿ߩߘޕߚߴ⺞ࠍᓇ㗀ߩ㤕㊂☨ࠆ߃ਈߦ⵾ㅧߩ

ⷐᦨዊ㒢ࠍ♧ߩଏ⛎ߒవⴕჇᱺߖߐ㧘ㅦߦ߆߿㉄ᕈⅣႺᷫࠍ⩶⚦ߡߒߦዋߡߒߘޕߚ޿ߡߖߐ㧘Lc. lactis
ࠄ߆ Leu. citreum ߳ਥⷐ⩶ฌߩㆫ⒖߇⿠ࠅߎ㧘ᓟඨߩ੃㉄↢ᚑࠍ Leu. citreum ੃㉄ࠆߥࠄߐߢߣߎ߁ᜂ߇

઀ㄟ߿⹺⏕ߩ੃㉄⩶⒳ࠆߔሽ࿷ߦ㧘☨㤕ߪ⵾ㅧᛛⴚߩ᳓ߒ߿ߘߚ޿↪ࠍ㤕☨ޕߚ޿ߡߒߦน⢻ࠍⓍ⫾ߩ

 ޕߚࠇࠄ߃⠨߇ߣߎࠆᓧࠅߥߦ᦭↪ᛛⴚߥㆡᔕน⢻ߊᐢߦ⊛⥸৻㧘߇ࠆ޽ߢᔅⷐ߇ᵈᗧߦ㈩วߺ
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㧮㧙��� ⢽⢌㉄Ⴎߩᨐታᳪᨴේ࿃ࠞߦࡆኻࠆߔ᛫ࠞࡆലᨐ 
٤Ⴚ� ᔒⓄ㧘ᗆ⦟⌀ℂሶ㧘Ꮉේ⾆૫ 1㧘ቢጊ㓁⑲ 1㧘᫪↰� ᵗ 2 
㧔ർ਻ᄢ㒮࡮࿖㓙ⅣႺᎿ㧘1ࠪࡦࡏࡖ₹⍹ࠎߌ㧔ᩣ㧕㧘2ർ਻ᄢ࡮࿖㓙ⅣႺᎿ㧕 
 

�

㧘߇ࠆ޿ߡࠇߐႎ๔߆ߟߊ޿ߪߡ޿ߟߦ㧘⚦⩶㘃ߪᓸ↢‛೙ᓮߩ⢽⢌㉄Ⴎࠆ޽ߢਥᚑಽߩࠎߌ⍹ޤ⊛⋠ޣ

ޕࠞ޿ߥዋߪ⍮⷗ࠆߔኻߦࡆࠞ Penicilliumޕߔߎ⿠߈ᒁࠍ⣣ᢌ߿㧘ഠൻߒᱺ❥ߦ㘩ຠߩߤߥ㘃ߟ߈ࠎ߆ߪࡆ
ዻ⩶ߪਥߦ㘩ຠಽ㊁ߢ໧㗴ࠅ޽ߢࡆࠞࠆ޿ߡߞߥߣ㧘ᧄ⎇ⓥߪߢ⢽⢌㉄Ⴎߩ Penicillium ዻ⩶ߦኻࠆߔ᛫

 ޕߚߞⴕࠍ⸛ᬌߡ޿ߟߦലᨐࡆࠞ
㧘Penicillium pinophilum NBRC 6345ߪߦ⩶ᬌቯޤታ㛎ᣇᴺޣ ᩣࠍㆬቯޕߚߒ⢽⢌㉄Ⴎߪ㈼㉄ࠞࡓ࠙࡝

㧔C4K㧕㧘ࠞࡦࡠࡊ㉄ࠞࡓ࠙࡝㧔C6K㧕㧘ࠞ࡞࡝ࡊ㉄ࠞࡓ࠙࡝㧔C8K㧕㧘ࠞࡦ࡝ࡊ㉄ࠞࡓ࠙࡝㧔C10K㧕㧘࡜

࡞࡯ࡁ࡝㧔C18:1K㧕㧘ࡓ࠙࡝㉄ࠞࡦࠗ࡟㧔C14K㧕㧘ࠝࡓ࠙࡝㉄ࠞࡦ࠴ࠬ࡝ࡒ㧔C12K㧕㧘ࡓ࠙࡝㉄ࠞࡦ࡝࠙

㉄ࠞࡓ࠙࡝㧔C18:2K㧕㧘ࡦ࡟ࡁ࡝㉄ࠞࡓ࠙࡝㧔C18:3K㧕ޕߚ޿↪ࠍ 
ᨐ㧘C10K⚿ߩ⹜㛎ࡆ᛫ࠞޤታ㛎⚿ᨐޣ ߇ P. pinophilum ߡߒኻߦ 10 ಽߩធ⸅ߢ 4 ലᨐࡆ᛫ࠞߩ࡯࠳࡯ࠝ

㧘9ߒើ⊑ࠍ ⒳㘃ߩ⢽⢌㉄Ⴎߜ߁ߩᦨ߽㜞޿᛫ࠞࡆലᨐࠍ⊒ើ߇ߣߎࠆߔ᣿ߚ߹ޕߚߞߥߣ߆ࠄ㧘P. 
pinophilum ߡߒኻߦ C10K ߩ MIC ୯ߪ 175 mM ࡦ࠯ࡦࡌ࡞ࠠ࡞ࠕ㧘⋥㎮ߪ୯ߩߎޕߚߞ޽ߢᨐ⚿߁޿ߣ

࠻࠽࡞࡯ࡁࠚࡈ࡞࠾ࠚࡈ࠻࡞೷ࠝ߮߆㒐ߩ㧘ᣢሽߦࠄߐ㧘ࠅ޽ߢ୯޿ૐߡߒᲧセߣ㉄Ⴎ㧔LAS㧕ࡦࡎ࡞ࠬ

ߩ㧔OPP-Na㧕ࡓ࠙࡝ MIC ୯ 87.5 mM 㧘C10K߼ߚߚߞ޽ߢ୯޿ߥࠄࠊᄌ߷߶ߡߒᲧセߣ ߩലᨐࡆ᛫ࠞߩ

㜞߇ߐ⏕⹺ࠄ߆ߣߎߩࠄࠇߎޕߚࠇߐ㧘C10K  ޕߚߞ߇ᐢ߇೑↪น⢻ᕈࠆߌ߅ߦ㘩ຠಽ㊁ߩ
�

 

 

 
㧮㧙��� ‐੃ᶧ૕ၭ࿾ߩ⩶⁁♻ߚ޿↪ࠍ㉂⚛↢↥ᕈ 

٤ਃ⽴ດ♿㧘ችፒජ૫ 1㧘ੑች⚐ሶ㧘᫪↰� ᵗ 1 
㧔ർ਻ᄢ㒮࡮࿖㓙ⅣႺᎿ㧘1ർ਻ᄢ࡮࿖㓙ⅣႺᎿ㧕 
 

�

⩶㤕⊕ࠆࠇߐ↪૶ߦ὾㈪⵾ㅧޤ⊛⋠ޣ Aspergillus kawachii 㧔A࠯࡯࡜ࡒࠕ-⠴㉄ᕈǩߣ࠯࡯࡜ࡒࠕ-㧘ǩߪ
ǩ-A㧕㧘ࠢࠛࡦ㉄߁޿ߣࠆߔ↥↢ࠍ․ᓽࠍᜬߦ⊛⥸৻ޕߟ὾㈪⵾ㅧࠆࠇࠄ޿↪ߦ࿕૕ၭ㙃ᴺߪߢ㧘㉂⚛↢

↥ᕈ߇㜞޿෻㕙㧘㤕᷷ߩᐲ߿Ḩᐲߩߤߥ೙ᓮ߇㔍ߊߒ⡯ੱᛛߦ㗬߇ߩࠆ޿ߡߞ⃻⁁ޕࠆ޽ߢ৻ᣇ㧘ᶧ૕

ၭ㙃ߪ㧘࿕૕ၭ㙃ᴺߩ໧㗴ὐࠍ⵬߇ࠆ߈ߢ߇ߣߎ߁㧘㉂⚛↢↥ᕈ߇ૐᰳ߁޿ߣ޿ὐޕࠆ޽߇ᧄ⎇ⓥቶߢ

㧘Aǩ-Aࠅࠃߦߣߎࠆ޿↪ߡߒߣ⾰ၭ㙃ၮߩᶧ૕ၭ㙃ࠍ੃‐ߪ ↢↥ᕈ߇Ⴧᒝߡ޿ߟߦߣߎࠆߔᣢߦ᣿ࠄ

㧘Aǩ-Aߪߢᧄ⎇ⓥߢߎߘޕࠆ޿ߡߒߣ߆ 㧘ඨวᚑᶧ૕ၭ࿾ࠅࠃߦߣߎࠆߔߦ߆ࠄ᣿ࠍჇᒝ࿃ሶߩ↥↢

ࠆࠃߦ Aǩ-A ↢↥ᴺߩ᭴▽ߣᶧ૕㤕ߚ޿↪ࠍ὾㈪㉯ㅧߦ㑐ࠆߔ⎇ⓥࠍⴕޕߚߞ 
ߦᩣ⩶ޤᣇᴺޣ Aspergillus kawachii NBRC 4308 ࠍㆬቯߩߎޕߚߒ⩶ᩣߩ⢩ሶ Ộᶧࠍၮᧄᶧ૕ၭ࿾޽ߢ

ᡷᄌߚߒߣ὇⚛Ḯࠍ☳☨ൻ♟ࠆ SLS ᶧ૕ၭ࿾ߦធ⒳ߒ㧘30͠㧘200 rpm ߢ 3 ᣣ㑆ᝄ߁ߣၭ㙃ࠍⴕޕߚߞ

ߩߡ޿ߟߦ㘃࡞࡜ࡀࡒ὇⚛Ḯ㧘⓸⚛Ḯ㧘ࠆࠇ߹฽ߦ੃‐ޤᨐ⚿ޣ Aǩ-A ᨐ㧘ࠞ⚿ߩߘޕߚߒ⸛ᬌࠍ↥↢

޿㧘㜞ߪߡ޿ߟߦࡓ࠙ࠪ࡞㧘Ⴎൻࠞࠬ࡯࠻ࠢ࡜㧘ࡦࠗ࠯ Aǩ-A ᵴᕈߪᓧߒ߆ߒޕߚߞ߆ߥࠇࠄ㧘K2HPO4

ࠍ 1.0 g /L ᷝടߚߒ႐วߢ 690 U/g-substrate ᵴᕈ޿㜞ߪߡߒኻߦࡓ࠙࡝ࠞޕߚࠇࠄ߼⹺߇㉂⚛ᵴᕈ޿㜞ߩ

ࠈߎߣߚߒ⸛ᬌ߽ߡ޿ߟߦ㉄Ⴎࡦ࡝ઁߩߘ㧘߇ߚߞ߆ߥ᧪಴߇ߣߎࠆᓧࠍ 400 U/g-substrate ೨ᓟߩ㜞޿ᵴ

ᕈࠍ⹺߇ߣߎࠆ߼಴᧪ޕߚએ਄ࠅࠃߣߎߩ㧘ࡦ࡝㉄Ⴎ߇㉂⚛ᵴᕈะ਄࿃ሶ߇ߣߎࠆ޽ߢ᣿ࠅߥߣ߆ࠄ㧘

ᧄᶧ૕㤕ࠍ૶↪ߚߒ὾㈪⵾ㅧ߳ߩᔕ↪߇␜ໂޕߚࠇߐ�
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㧮㧙��� Ꮧዋ♧߇ᜂሶ⩶ࠠߔ߷ࠃ߅ߦࠦࡁ↢ℂ⊛ᓇ㗀 
٤Ꮉᚻ� ੫㧘ᷰㆺ� ᓆ㧘૗᫪� ஜ 1㧘㤗↰ᕶᒾ 
㧔㚅Ꮉᄢ࡮ㄘ,� 1㚅Ꮉᄢ࡮Ꮧዋ♧࠮㧕 
 

�

ߐ⟵ቯߣዉ૕⺃ߩߘߣ♧න޿ߥߒሽ࿷߆ߒߦ㧘ᭂᓸ㊂ߪ޿ࠆ޽㧘޿ߥߒሽ࿷ߦ⇇ὼ⥄ߪ♧Ꮧዋޤ⊛⋠ޣ

ࠆ޽ߢ⒳৻ߩ♧ㄭᐕ�㧘Ꮧዋޕࠆ޿ߡࠇ D-ߣࠬ࡯ࠦࠪࡊ D-ߩࠬ࡯ࡠࠕᄢ㊂↢↥♽ߚࠇߐ┙⏕߇੐ࠄ߆㧘

ℂ↢ߔ߷ࠃ߅ߦࠦࡁࠠ⩶ᜂሶ߇♧㧘Ꮧዋߒ߆ߒޕߚ߈ߡߞߥߣ߆ࠄ᣿߇↪᦭↪↢ℂ૞ߩ♧Ꮧዋߩࠄࠇߎ

⊛ᓇ㗀ߊోߪߡ޿ߟߦ⎇ⓥ߇ⴕߢߎߘޕ޿ߥ޿ߡࠇࠊᧄ⎇ⓥߪߢ㧘Ꮧዋ♧߇ᜂሶ⩶ࠠߔ߷ࠃ߅ߦࠦࡁ↢

ℂ⊛ᓇ㗀ߦ㑐ࠆߔၮ␆⊛⍮⷗ࠍᓧޕߚߒߣ⊛⋠ࠍߣߎࠆ 
㧘ߒធ⒳ߦᶧ૕ၭ࿾㧔0.1%㉂Უࠛࠠࠬ+3%ฦ⒳න♧㘃㧕ࠍࠦࡁࠠ⩶㧔1㧕⾗ൻᕈ㧦ฦ⒳ᜂሶޤᨐ⚿࡮ᣇᴺޣ

28͠ᥧᚲߢ㕒⟎ၭ㙃ࠍⴕߚߞᓟߦ㧘ੇ῎⩶♻૕㊀㊂᷹ࠍቯߩߘޕߚߒ⚿ᨐ㧘ᜂሶ⩶ࠠߩࠦࡁᏗዋ♧⾗ൻ

⢻ജߪૐ್߇ߣߎ޿᣿ޕߚߒ�

䋨2䋩ሶታ૕ᒻᚑ㧦ฦ⒳Ꮧዋ♧ࠍ฽߻න♧㘃ᷝࠍടߚߒ⩶ᐥၭ࿾㧔ࠝࠟ☳ߩߤߥ߆ߧ☨ߦᩕ㙃‛ᷝࠍടߚߒၭ

࿾㧕ߩࠤ࠲࡜ࡅߣࠤ࠲ࠠࡁࠛߡ޿↪ࠍᩱၭࠍⴕߩߘޕߚߞ⚿ᨐ㧘ᧄ⎇ⓥߩߡోߚ޿↪ߢᏗዋ♧ᷝࠍടߚߒ

ၭ࿾ߡ޿߅ߦਔࠠߩࠦࡁᱜᏱߥᚑᾫሶታ૕߇ᒻᚑߦࠄߐޕߚࠇߐ⩶♻૕ౝߦᏗዋ♧߇ขࠅㄟ߹ߎࠆ޿ߡࠇ

 ޕࠆ޽ߢ⃻࿷⸃ᨆਛߪߡ޿ߟߦ㧕ߤߥℂᵴᕈ㧔᛫㉄ൻᵴᕈ↢ߩሶታ૕ߚࠇࠄᓧޕߚߞߥߣ߆ࠄ᣿߇ߣ
㧔3㧕♧ォ឵෻ᔕ㧦PDB ၭ࿾ߢၭ㙃ߚߒฦ⒳ᜂሶ⩶ࠠߩࠦࡁ⩶♻૕ߡ޿↪ࠍᜂሶ⩶ࠠߩࠦࡁ♧ォ឵෻ᔕߦ

ߩࠬ࡯࠻ࠤߦ⊛⥸ోߪࠦࡁࠠ⩶ᨐ㧘ᜂሶ⚿ߩߘޕߚߞⴕࠍᨆ⸂ߡ޿ߟ C2 ૏ࠍㆶరߦ࡞࡯ࠝ࡝ࡐߡߒ♧ォ

 ޕߚࠇߐໂ␜߇ߣߎ޿㜞߇⢻ജࠆߔ឵
 

 

 
㧮㧙���  ↪ᵴߩࠣࡦ࠾࡯࡝೷⠴ᕈࠬࠢ⮎ߩ⠴ᾲൻ߳ࠆߥࠄߐ

٤ศ↰ດ♿㧘⊕ਣఝ⾆ 1㧘᧛↰ᱜਯ㧘㜞ဈᥓਯ 1㧘ጊ↰� ቞ 
㧔ጊญᄢ㒮࡮ක㧘1ጊญᄢ࡮ㄘ㧕 
 

�

ࠛߥ቟ଔࠅࠃߦߤߥൻ⚛◲ߩ㉂ᠲ૞⊑߿೥ᷫߩ࠻㧘಄ළࠦࠬߪ㜞᷷⊒㉂ߚ޿↪ࠍ‛↢⠴ᾲᕈᓸޤ⊛⋠ޣ

Zymomonas mobilisޕࠆ޿ߡࠇߐᦼᓙߣࠆߔߦน⢻ࠍ↥↢࡞࡯ࡁ࠲ ࡯ࡁ࠲ࠛߩ㒶ᕈࡓ࡜㧘ㅢᕈህ᳇ᕈࠣߪ

߽ࠅࠃ㉂Უࠆࠇࠄ޿↪ߦ㉂⊑࡞࡯ࡁ࠲ࠛߦ⊛⥸৻ࠅࠃߦ〝⚻ࡈࡠ࠼࠙࠼࡮࡯࠽࠻ࡦ㧘ࠛߢ⩶⚦㉂ᕈ⊑࡞

ㅦ࡞࡯ࡁ࠲ࠛ޿↢↥⢻ޕࠆ޿ߡߞ߽ࠍᒰ⎇ⓥቶߪߢ㜞᷷஥ߩ↢⢒㒢⇇᷷ᐲ߇ ߩ38͠ Z. mobilis TISTR548
ᩣⷫࠍᩣࠆߔߣ㧘↢⢒㒢⇇᷷ᐲ ࠆ޽ߢ㜞᷷ㆡᔕᄌ⇣ᩣߩ40͠ Z. mobilis 200M ᩣ߇න㔌ޕࠆ޿ߡࠇߐ㜞᷷

↪ࠍ⾰‛↢᛫ߪߢ㧘ᧄ⎇ⓥࠄ߆ߣߎߚࠇࠄ߃⠨ߣࠆ޽ߢ⇇㒢ߪᡷᄌߩ⢒㒢⇇᷷ᐲ↢ࠆࠃߦઍၭ㙃⛮ߩߢ

 ޕߚߺ⹜ࠍᡷᄌߩ⢒㒢⇇᷷ᐲ↢ߩ㜞᷷ㆡᔕᩣߡ޿
Z. mobilis 200Mޤᨐ⚿࡮ᣇᴺޣ ᩣࠍቯᏱᦼ߹ߢၭ㙃ߒ㧘⚳Ớᐲ߇ 5 µg/ml ߣࡦࠪࡇࡦࠔࡈ࡝ߩ 100 µg/ml
߻฽ࠍࡦࠪࠗࡑ࠻ࡊ࡟࠻ࠬߩ YPD ኙᄤၭ࿾ߢၭ㙃ߢߣߎࠆߔ⮎೷⠴ᕈᩣࠍ 240 ᩣขᓧࠍࠄࠇߘޕߚߒ↪

ߡ޿ 3 Ბ㓏ࠍࠣࡦ࠾࡯࡝ࠢࠬߩⴕ޿㧘41͠ߩߢᶧ૕ၭ㙃ߢࠣࡦ࠾࡯࡝ࠢࠬࠆࠃߦᦨ⚳⊛ߦ㧝ᩣߩ⠴ᾲൻ

ᩣࠍ₪ᓧߥ߁ࠃߩߤޕߚߒᒻ⾰ᄌൻࠅࠃߦ⠴ᾲൻᩣ߇⠴ᾲᕈࠍ₪ᓧࠍ߆ߚ߈ߢ᣿߼ߚࠆߔߦ߆ࠄ㧘⠴ᾲ

ൻᩣߩ๭ๆᵴᕈࠍ Z. mobilis 200M ᩣ߿ Z. mobilis TISTR548 ᩣߩ๭ๆᵴᕈߣᲧセߩߘޕߚߒ⚿ᨐ㧘⠴ᾲᕈ

⴫⃻ဳ㧔⚦⢩િ㐳㧘ㆊ㉄ൻߩએᄖࠇߘޕߚߞߥߣ߆ࠄ᣿߇ߣߎࠆ޿ߡࠇࠄ߃ᛥ߇๭ๆᵴᕈߤ߶ᩣ޿ᒝߩ

᳓⚛⠴ᕈߤߥ㧕ߩߡ޿ߟߦ⸃ᨆ⚿ᨐ߽⚫੺ޕࠆߔ 
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㧯㧙㧝� ‛ᬀࠆߔ↪૞ߦa ᛫ේ ࠬࠗ࡞ Į-ߩ࠯࡯࠳ࠪࠦࡈ♖⵾ߣ⻉ᕈ⾰ 
೨↰� ᕺ㧘٤᧼㊁⚓᦬ 1㧘ᧁ᧛ศિ㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘1ጟጊᄢ࡮ㄘ㧕 
 
 

�

ߪ⾰ࠢࡄࡦ࠲♧‛ᬀޤ⊛⋠ޣ Į1,3 ߣᱷၮࠬ࡯ࠦࡈ ȕ1,2 ࠍ᭴ㅧ㧔M3FX㧕ࠕࠦߚߒว⚿ࠍᱷၮࠬ࡯ࡠࠪࠠ

᦭ᬀࠆߔ‛ⶄวဳ N-ࠣࠍࡦࠞ࡝⊒⃻ߩߎޕࠆ޿ߡߒ N-ࠣߪࡦࠞ࡝㧘M3FX ࠬࠗ࡞߇┵㕖ㆶరᧃߩ a ᛫ේ

㧔Galȕ1-3[FucĮ1-4]GlcNAcȕ1-㧕߿ N-ୃߢࡦࡒࠨࠦ࡞ࠣ࡞࠴࠮ࠕ㘼ࠆࠇߐ႐ว߽ᬀޕࠆ޽‛ⶄวဳ N-ࠣ࡝

ߪޘᚒޕ޿ߥ޿ߡࠇߐ᣿⸂ߪℂᯏ⢻↢ࠆߌ߅ߦ㧘ᬀ‛⚦⢩ߩߩ߽ࠆ޿ߡࠇࠄ⍮ߡߒߣ᛫ේᕈ♧㎮ߪࡦࠞ

ᬀ‛ N-ࠣࡦࠞ࡝ઍ⻢ᯏ᭴ࠍ᣿ࠆߔߦ߆ࠄ⎇ⓥߩ৻Ⅳߡߒߣ㧘⾂⬿♧ߩ⾰ࠢࡄࡦ࠲߶߷ ⶄว‛ᬀ߇ 100%

ဳ N-ࠣࠆ޽ߢࡦࠞ࡝㌁᧙⒳ሶߒ⋠⌕ߦ㧘ㆮવሶ᭴ㅧหቯ෸߮ㆮવሶ⊒⃻ᛥ೙ᬀ‛ߩ᭴▽ߡߒߣ⊛⋠ࠍ

D1,3Fuc’ase Gb 㧘⣕⢽☳ᧃ㧔1.3 kg㧕ߒ⣕⢽ࡦ࠻࠮ࠕࠍ㌁᧙⒳ሶ㧔2.8 kg㧕ޤᨐ⚿࡮ᣇᴺޣޕߚߺ⹜ࠍ⵾♖ߩ
ࠍ 0.2 M NaCl ߛࠎ฽ࠍ 20 mM Tris-HCl ✭ⴣᶧ㧔pH8.0㧕ߢ Ộߒ☻㉂⚛ᶧࠍ᛽಴ޕߚߒ☻㉂⚛ᶧࠄ߆ฦ

⒳ࠢࠖࡈ࡜ࠣ࠻ࡑࡠ㧔DEAE 㒶ࠗࠝࡦ੤឵㧘⇹᳓ࠢ࠻ࡑࡠ㧘ࠥࠈ࡞ㆊ㧘QA 㒶ࠗࠝࡦ੤឵㧘SP 㓁ࠗࠝࡦ

੤឵㧘࠻ࠗ࠲ࡄࠕࠪࠠࡠ࠼ࡅ㧕ࠅࠃߦ Į-ߩ࠯࡯࠳ࠪࠦࡈ♖⵾ࠍⴕޕߚߞD1,3Fuc’ase Gb ၮߪᵴᕈ᷹ቯߩ

ࠬࠗ࡞ߡߒߣ⾰ a ᛫ේࠍ᦭ࠆߔ PA ൻ♧㎮㧔G2F2GN2M3FX㧕޿↪ࠍ㧘SF-HPLC ޕߚߒᬌ಴ࠍ‛ᚑ↢ࠅࠃߦ

ߣࠖࡈ࡜ࠣ࠻ࡑࡠㆊࠢࠈ࡞ࠥ SDS-PAGE ᨐ㧘♖⵾D1,3Fuc’ase Gb⚿ߩ ߪಽሶ㊂ߩ 140 kDa ߩ㧘ⶄᢙࠅ޽ߢ

D1,3Fuc’aseࡀࠗߚߒ⵾♖ߦߢ߹ࠇߎޕߚߞߥߣ߆ࠄ᣿߇ߣߎࠆ޿ߡࠇߐ᭴ᚑࠄ߆࠻࠶࠾࡙ࡉࠨ ಽሶ㊂ߪ

58 kDa 㧘D1,3Fuc’ase Gbࠅ޽ߢ࡯ࡑࡁࡕߩ  ޕߚࠇࠄ߃⠨ߣࠆ޽ߢಽሶ⒳ࠆߥ⇣ߣ
 

 

 

 
㧯㧙㧞� ᴉ᳓ᬀ‛ࠝࠝࠞߦࡕ࠳࠽ሽ࿷ࠆߔㆆ㔌 N-ࠣߩࡦࠞ࡝․ᓽ 

೨↰� ᕺ㧘٤ᳯේ⩿ᵤ♿ 1㧘ᧁ᧛ศિ㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧘1ጟጊᄢ࡮ㄘ㧕 
 
 

�

ߪߦ❰⚵‛ᬀߩಽൻਛ࡮ᚑ㐳ޤ⊛⋠ޣ µM Ớᐲߩㆆ㔌 N-ࠣࡦࠞ࡝㧔FNGs㧕߇ㆉ࿷߇ࠆߔ㧘ߩߘ↢ℂ⊛ᯏ

⢻ߛ߹޿ߪ⸃᣿ޕ޿ߥ޿ߡࠇߐᚒߪޘ FNGs ߩ↢ℂᯏ⢻⸃᣿ߩ৻Ⅳߡߒߣ㧘ࠗࡀၭ㙃⚦⢩ࠆߔ↢↥߇

FNGs ߦ┵ᨐ㧘ㆶరᧃ⚿ߩߘޕߚߞⴕࠍ᭴ㅧ⸃ᨆߥ⊛⟜✂ߩ GlcNAc GN1“ ࠆߔ㧝ᱷၮ᦭ࠍ ⶄวဳߩ ”ဳ

FNGs ⶄวဳ‛ᬀޕߚߒ⷗⊑ࠍ N-ࠣߦࡦࠞ࡝૞↪ߪ࠯࡯࠳ࠪࠦ࡝ࠣ࠼ࡦࠛࠆߔ⷗಴߆ߣߎ޿ߥ޿ߡࠇߐ

ߚߒ⵾♖ߢ⾰⢩⚦ޟ㧘ࠄ FNGs ߜߩߚߌฃࠍࠣࡦࠪ࠮ࡠࡊߢ⟎ⵝࠫ࡞ࠧߦࠄߐ㧘ࠇߐャㅍߣዊ⢩૕ౝ߳߇

⚦⢩ᄖ߳ߣಽᴲ߁޿ߣޠࠆࠇߐ઒⺑ߩߎޕߚߡ┙ࠍ઒⺑ߦ߼ߚࠆߔ⸽┙ࠍ㧘ಽൻᬀߚߒ‛૕ਛࠆߌ߅ߦ

ᬀ‛ⶄวဳ GN1-FNGs ⶄวဳߢ⊛⋠ࠆߔ⹺⏕ࠍㆉ࿷ߩ N-ࠣ߇ࡦࠞ࡝㗼⪺ߦ⊒⃻ࡕ࠳࠽ࠞࠝࠝࠆ޿ߡࠇߐ

㧘FNGsߡ޿↪ࠍ ࡦࠝࠗ࡮ᓟ㧘ㅘᨆ࠭ࠗ࠽ࠫࡕࡎࠍࡕ࠳࠽ࠞࠝࠝޤᨐ⚿࡮ᣇᴺޣޕߚߒታᣉࠍ᭴ㅧ⸃ᨆߩ

੤឵ᴺࠈ࡞ࠥ࡮ㆊߺ⚵ࠍวߡߖࠊ FNGs ࠍ♖⵾ޕߚߒᰴߢ޿㧘FNGs Ⱟశᮡ⼂㧔PAࠍ ൻ㧕ߚߒᓟ㧘Con A
Con Aޕߚߒଏߦࡓ࡜ࠞ࡯ࠖ࠹࠾ࠖࡈࠕ 㕖ๆ⌕↹ಽߡ޿ߟߦ Į-Fuc’ase㧘ȕ-Gal’ase㧘ȕ-GlcNAc’ase ᶖൻ෸

߮⾰㊂ಽᨆࠅࠃߦ᭴ㅧ⸃ᨆࠍⴕߩߘޕߚߞ⚿ᨐ㧘ᬀ‛ⶄวဳ GN1-FNGs ⷗ߡ߼ೋࠄ߆૕‛ᬀߚߒಽൻࠍ

಴ߦߣߎߔᚑഞߩߎޕߚߒ⚿ᨐߪ㧘ಽൻ߽ߡ޿߅ߦ‛ᬀߚߒ FNGs ߇ዊ⢩૕, ࠧࠫ࡞ⵝ⟎ࠪ࠮ࡠࡊߡ⚻ࠍ

 ޕࠆࠇࠄ߃⠨ߣࠆߔᡰᜬࠍ⺑઒߁޿ߣࠆߌฃࠍࠣࡦ
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㧯㧙㧟� ⿥ᅢᾲࠕࠠ࡯ࠕ Pyrococcus horikoshii ᭴ㅧߩ࠯࡯࠽ࠥࡠ࠼ࡅ࠺ࡦ࡝࠮ࡕࡎ᧪↱

⸃ᨆ 
٤੗਄⠍ᄥ㧘☨↰৻ᚑ 1㧘ᄢፉᢅਭ 2㧘ᰞᐸᤐᒾ  

㚅Ꮉᄢ࡮ㄘ㧘1᧲ᶏᄢ࡮ㄘ㧘2ᄢ㒋Ꮏᄢ࡮Ꮏ� 

�

࠮㉄ࡦࠡ࡜ࡄࠬࠕߢวᚑ⚻〝ਛ↢ࡦࠫ࡝/ࡦ࠾ࠝ࡟࠻ߪ㧔HSDH㧕࠯࡯࠽ࠥࡠ࠼ࡅ࠺ࡦ࡝࠮ࡕࡎޤ⊛⋠ޣ

ߢ⚛㉂ࠆߔᚑ↢ࠍࡦ࡝࠮ࡕࡎࠆ޽ߢ೨㚟૕ߩࡦࠪࠗࡠ࠰㧘ࠗࡦ࠾ࠝ࠴ࡔ㧘ࡦ࠾ࠝ࡟࠻ࠄ߆࠼ࡅ࠺࡞ࠕࡒ

HSDHޕࠆ޽ Ᏹߢ߹ࠇߎޕࠆ޿ߡࠇߐ⋠ᵈߡߒߣ࠻࠶ࠥ࡯࠲ߩ⊑㧘᛫⩶೷㐿߼ߚ޿ߥߒሽ࿷ߪߦ࠻ࡅߪ

᷷ᓸ↢‛↱᧪ߩᧄ⚻〝ߪߡ޿ߟߦ⹦⚦ߥ⎇ⓥ߇ࠆ޿ߡࠇߐߥ߇㧘⿥ᅢᾲࠆߌ߅ߦࠕࠠ࡯ࠕᧄ⚻〝㑐ㅪ㉂

㧘HSDHߊߥዋߪⓥ⎇ߩߡ޿ߟߦ⚛ ࠕࠠ࡯ࠕ੹࿁㧘⿥ᅢᾲޕ޿ߥߪႎ๔ࠆߔ㑐ߦ Pyrococcus horikoshii ↱
᧪ HSDH  ޕࠆߔႎ๔ߢߩߚߒᚑഞߦ᥏᭴ㅧ⸃ᨆ⚿ߩ
MPD㧘100 mM % 20ޤᨐ⚿࡮ᣇᴺޣ ࠶ࡠ࠼ࠣࡦࠖ࠹࠶㧘ࠪߡߒߣᲣᶧࠍ㧔pH 6.2㧕ṁᶧࡓ࠙࡝㉄ࠞࡦ࡝

ߩടㅦེ⎇ⓥᯏ᭴࡯ࠡ࡞ࡀ㜞ࠛޕߚߒ૞ᚑࠍ᥏⚿ߡߞࠃߦ᳇᜛ᢔᴺ⫳ࡊ NW12 㧘ಽ⸃⢻޿ⴕࠍቯ᷹ߢ 2.3
Έߩ࿁᛬ࠍ࠲࡯࠺ᓧޕߚ᭴ㅧ⸃ᨆߩ⚿ᨐ㧘⚿᥏૞ᚑᤨߦ⵬㉂⚛ᷝࠍട߽ߦ޿ߥ޿ߡߒ㑐ߕࠄࠊ㧘ᓧࠇࠄ

ߦ᭴ㅧਛߚ NADP(H)߇⚿ว್߇ߣߎࠆ޿ߡߒ᣿ޕߚߒ⵬㉂⚛․⇣ᕈࠈߎߣߚߴ⺞ࠍ㧘⥝๧ᷓߦߣߎ޿ᧄ

㉂⚛ߪ㧘NADP ߦ㧘ㅒߕߐ␜ࠍ෻ᔕᕈߡߒኻߦ NADP Ki)ߚߞ߆ಽ߇ߣߎࠆߌฃࠍ㒖ኂߦᒝജߡߞࠃߦ
㧩11.5 nM)ޕ᭴ㅧਛߪߢ NADP(H)ࠬ࡯ࡏ࡝ࡦ࠾࠺ࠕߩ C2 㧘R40㧘K57ߪ㉄ၮࡦ࡝ ߡߒ↪੕૞⋦ߣ஥㎮ߩ

㧘 NADPࠈߎߣߚߒ૞⵾ࠍ⚛㉂ߚߖߐ⇣ᄌߦࡦ࠾࡜ࠕࠍ㉄ᱷၮࡁࡒࠕߩࠄࠇߎߢߎߘޕߚ޿ ߣ⚛⵬㉂ࠍ

ဳ↢㧘㊁ߡߞᓥޕߚࠇߐ⹺⏕߇ᵴᕈߚߒ P. horikoshii ↱᧪ HSDH ߇㧘NADP ߥ᧪೑↪಴ߡߒߣ⚛⵬㉂ࠍ

㧘NADPߪߩ޿  ޕࠆࠇࠄ߃⠨ߣ߼ߚࠆ޿ߡߒ଻ᜬߦᒝ࿕߇⚛㉂ࠍ㉄ၮࡦ࡝ߩ
 

 

 
㧯㧙㧠� ⿥ᅢᾲࠕࠠ࡯ࠕ Aeropyrum pernix ↱᧪ D-੃㉄ߩ࠯࡯࠽ࠥࡠ࠼ࡅ࠺⚿᥏᭴ㅧ⸃ᨆ

٤ᵤፉᖘ᢯㧘ᨋ� 㗅ᰴ㧘☨↰৻ᚑ 1㧘ᄢፉᢅਭ 2㧘ᰞᐸᤐᒾ 
㧔㚅Ꮉᄢ࡮ㄘ㧘1᧲ᶏᄢ࡮ㄘ㧘2ᄢ㒋Ꮏᄢ࡮Ꮏ� 
 

�

ଐሽᕈ⚛⦡ޤ⊛⋠ޣ D-੃㉄⣕᳓⚛㉂⚛㧔Dye-DLDH㧕ߪ㧘FAD ࡯ࡁࠚࡈ࠼ࡦࠗࡠࡠ㧘ࠫࠢߒߣ⚛⵬㉂ࠍ

ߡߒߣ㔚ሶฃኈ૕ࠍ⚛⦡Ꮏੱߩߤߥࡓ࠙࡝ൻࠞࡦࠕࠪ࡝ࠚࡈ߿࡞ D-੃㉄ߩ㉄ൻ෻ᔕࠍ⸅ᇦࠆߔ㉂⚛޽ߢ

ߡߒ੺ࠍ⚛⦡Ꮏੱߪ⚛ᧄ㉂ޕࠆ D-੃㉄ߣ㔚ᭂߩߣ㑆ߢ㔚ሶ᝼ฃ߇น⢻߼ߚࠆ޽ߢ㧘D-੃㉄ࠍ◲ଢ᷹ߦቯ

ߢਇ቟ቯߡߓ✚ߪ⚛㉂ߩ᧪↱⩶㧘Ᏹ᷷ߒ߆ߒޕࠆࠇߐᦼᓙ߇↪೑ߩߡߒߣሶ⚛↪࡯ࠨࡦ࠮ࠝࠗࡃࠆ߈ߢ

ࠕࠠ࡯ࠕ⿥ᅢᾲߪޘᚒޕ޿ߥ޿ߢࠎㅴߪ᭴ㅧ⸃ᨆ࡮ᯏ⢻߿⊑ᔕ↪㐿߼ߚࠆ޽ Sulfolobus tokodaii ቟ቯᕈߦ

޿㜞ߩ Dye-DLDH ⹜ࠍ᥏ൻ⚿ߩ⚛ᧄ㉂߼ߚߩ᭴ㅧ⸃ᨆޕߚߒߦ߆ࠄ᣿ࠍ⾰㉂⚛ൻቇ⊛ᕈߩߘ㧘ߒ⷗಴ࠍ

ߪߢ㧘ᧄ⎇ⓥߢߎߘޕ޿ߥ޿ߡࠇࠄᓧߪ᥏⚿ߥᅢ⦟ߢ߹⃻࿷߇ߚߺ S. tokodaii DLDH ߔ␜ࠍหᕈ⋦޿㜞ߣ

Aeropyrum pernix ᣿෸߮⸂ߩ⾰㧘⻉ᕈ┙⏕ߩ⵾ᴺ♖ߩ㧔ORF APE_0487㧕ࠣࡠࡕࡎߩ᧪↱ X ✢⚿᥏᭴ㅧ⸃

ᨆࠍⴕޣޕߚߞᣇᴺ࡮⚿ᨐޤ⊒⃻࡯࠲ࠢࡌpET-15b/ APE_0487 ⩶㧘ᄢ⣺ߡ޿↪ࠍ Rosetta-gamiTM 2 (DE3) ߩ
ᒻ⾰ォ឵ࠍⴕࠍ⾰ࠢࡄࡦ࠲޿⊒⃻ޕߚߖߐ⿥㖸ᵄ⎕⎈㧘㆙ᔃಽ㔌ࠅࠃߦᓧߚࠇࠄ☻㉂⚛ᶧࠍ㧘ᾲಣℂ㧔80͠, 
10 min㧕㧘࡯ࠖࡈ࡜ࠣ࠻ࡑࡠࠢ࡯ࠖ࠹࠾ࠖࡈࠕ㧘ࠥ ߩ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠㆊࠢࠈ࡞ 3 Ბ㓏ߢ♖⵾ߒ㧘SDS-PAGE
⫳ࡊ࠶ࡠ࠼ࠣࡦࠡࡦࡂᨐ㧘⚿ߚߞⴕࠍ⸛ᬌߩ᥏ൻ᧦ઙ⚿ߡ޿↪ࠍ⚛㉂ߚߒ⵾♖ޕߚߒ⵾♖ߦ৻නߢ࡞ࡌ࡟

᳇᜛ᢔᴺࠅࠃߦ⦟ᅢߥ┙ᣇ૕⁁ߩන⚿᥏߇ᓧߚ޿↪ࠍ࡞࡯ࠨࡠࡔ࠴ߦࠄߐޕߚࠇࠄ Hg ⺃ዉ૕ࠍ૞⵾ߒ㧘

MAD ᴺࠅࠃߦ 1.9Έ DALIޕߚߒᚑഞߦ᭴ㅧ⸃ᨆߢಽ⸃⢻ߩ ᭴ㅧߚߒᨐ㧘ᦨ߽㘃ૃ⚿ߩᨆ⸂ࠆࠃߦࡃ࡯ࠨ

ߪߩߟᜬࠍ Rhodopsedomonas palustris ↱᧪ Putative dehydrogenase ( 3PM9 )್߇ߣߎࠆ޽ߢ᣿ޕߚߒ 
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㧯㧙㧡� ᓼፉ⋵↥ߩ࠾࠙ࡄ࠶࡜෷᫚ߩࡦ࠴ࠢ࡟↢ℂᵴᕈߡ޿ߟߦ 
٤ᳯᚭ� ᪳㧘㈬੗ੳ⟤ 1㧘ਛᎹ⑲ᐘ 1㧘⷏ၳዏ⦟㧘⷏የᐘ㇢ 
㧔྾࿖ᄢ⍴࡮㘩‛ᩕ㙃㧘1ᓼፉᄢ㒮࡮ⅣႺ౒↢㧕 
 

�

ޕࠆ޿ߡࠇࠄ⍮ߊࠃ߇╬࠾࠙ࠞࠕ㧘࠾࠙ࡦࡈࡃ߿࠾࠙ࠠࠨ࡜ࡓ㧘ࠅ޽ߢߟ৻ߩ᳓↥⾗Ḯߥ↪᦭ߪ㘃࠾࠙

৻ᣇ㧘᦭Ქ⒳ߪߡߒߣ࠾࠙ߩ㧘ࠟ߇╬࠾࠙ࡄ࠶࡜߿࠯ࠟࡦ᜼ߩࠄࠇߎޕࠆࠇࠄߍ᫚ߦೝߣࠆࠇߐ㧘∩ߺ

ߩᄢဳ㧘ਛဳ෸߮ዊဳߪ૕⴫෷᫚ߩ࠾࠙ࡄ࠶࡜ޕࠆߓ↢߇ࠇ⣲߿ 3 ⋵੹࿁㧘ᓼፉޕࠆࠇߐಽ㘃ߦࡊࠗ࠲

ᓼፉ⋵ධޕߚߒ⸛ᬌߡ޿ߟߦ㧘↢ℂᵴᕈߺ⹜ࠍ⵾♖ߩࡦ࠴ࠢ࡟ᣂⷙࠆߔ᧪↱ߦᄢဳ෷᫚ߩ࠾࠙ࡄ࠶࡜↥

ᴪጯߢណ㓸ࠅࠃ࠾࠙ࡄ࠶࡜ߚߒᄢဳ෷᫚ࠍណขߒ㧘෷᫚ᮡຠࠍ⺞⵾ޕߚߒᄢဳ෷᫚ᮡຠࡦ࠴ࠢ࡟ߩࠄ߆

㧘Superdex 200ߪ⵾♖ߩ ෸߮ࡓ࡜ࠞ Phenyl Sepharose CL-4B ࠢ࡟⵾♖ޕߚߞⴕࠅࠃߦߖࠊวߺ⚵ߩࡓ࡜ࠞ

ߩ㧘ㆶరਅ෸߮㕖ㆶరਅߪಽ↹ࡦ࠴ SDS-PAGEߢ౒ߦ 32 kDaߩ૏⟎ߦන৻ࠍ࠼ࡦࡃ⾰ࠢࡄࡦ࠲ߥ๒ޕߚߒ

32 kDa ߪ⾰ࠢࡄࡦ࠲ D-ࠟࠬ࡯࠻ࠢ࡜⚿วᕈߩࡦ࠴ࠢ࡟ SUL-I ߩ N ᧃ┵ㇱಽࡁࡒࠕ㉄㈩೉ߣ㘃ૃ߅ߡߒ

㧘SUL-IAࠅ SUL-IAޕߚߒ๮ฬߣ ߩ᧪↱⣛⚦⢩ࠬ࠙ࡑߪ T ⚦⢩ߡ޿߅ߦૐỚᐲࡦࠚࠫ࠻ࠗࡑࠅࠃᵴᕈࠍ

SUL-IAޕߚߒ␜ ߪᵴᕈࡦࠚࠫ࠻ࠗࡑࠆࠃߦ D-ࠟࠅࠃߦࠬ࡯࠻ࠢ࡜ലᨐ⊛ߦ㒖ኂޕߚࠇߐSUL-IA ߪ T ⚦

⢩ߦኻߡߒ㜞Ớᐲ஥ߢ 1 T࡯ࡄ࡞ࡋဳ ⚦⢩㧔Th1㧕ߦ㑐ㅪࠆߔ IFN-Ȗ 㧘2߇ߚߒ↢↥ࠍ T࡯ࡄ࡞ࡋဳ ⚦⢩

㧔Th2㧕ߦ㑐ㅪࠆߔ IL-4 㧘SUL-IAࠅࠃᨐ⚿ߩߎޕߚߞ߆ߥߒ↢↥ࠍ ߩ᧪↱⣛⚦⢩ࠬ࠙ࡑߪ T ⚦⢩ࠍೝỗ

㧘Th1ߒ  ޕߚࠇߐໂ␜߇ߣߎࠆߔಽൻ⺃ዉߦ
 
 

 

 

 
㧯㧙㧢� L-ࡦࠡ࡜ࡄࠬࠕ㉄ࠝࠠࠪࡦ࡝ࡁࠠ-࠯࡯࠲㉄วᚑ㉂⚛ⶄว૕⸃ᨆ 

٤ᧁ᧛ߺߔ޽㧘⧃↰⵨ਯ 1㧘ਣ↰㓉ౖ㧘⍹Ꮉቁඳ㧘Ỉ� ཅᒄ 
㧔ፉᩮᄢ࡮↢‛⾗Ḯ㧘1ፉᩮᄢ࠮⎇✚࡮㧕 
 

�

NADޤ⊛⋠ޣ ↢วᚑ⚻〝ߩೋ⊒㉂⚛㧔NadB㧕ߡߒߣ㧘ᄙߩߊේᩭ↢‛ߪߢ L-ࡦࠡ࡜ࡄࠬࠕ㉄ࠝࠠࠪ࡯࠲

෻ᔕ↢ᚑޕࠆ޿ߡࠇࠄ⍮߇ߣߎߊ௛߇㧔AspDH㧕࠯࡯࠽ࠥࡠ࠼ࡅ࠺㉄ࡦࠡ࡜ࡄࠬࠕߪ޿ࠆ޽㧔LAO㧕࠯

ߣࠆߔ⸄ធߣ᳓ಽሶߢਇ቟ቯߦ㕖Ᏹߪ‛ᚑ↢ߩߎ㧘߇ࠆ޽ߢ㉄㧔ImAsp㧕ࡦࠡ࡜ࡄࠬࠕࡁࡒࠗߦ㧘౒ߪ‛

ඨᷫᦼ 144 㧘NadB߼ߚߩߘޕࠆࠇߐ⸂ട᳓ಽ߳ࠕ࠾ࡕࡦࠕߣ㈶㉄ࡠࠨࠠࠝߢ⑽ ߣ 2 ࡦ࡝ࡁࠠߊ௛ߦ⋠⇟

㉄ࠪ࠯࡯࠲ࡦ㧔QS, NadA㧕ߪⶄว૕ࠍᒻᚑߢߣߎࠆߔ ImAsp ࠅࠃߦ↱⚻࡞ࡀࡦ࠻ಽሶ㑆ࠍ QS ᵴᕈਛߩ

ᔃ߹ߢャㅍࡦ࡝ࡦ࠻࠮ࠕࠪࠠࡠ࠼ࡅࠫߒ㉄㧔DHAP㧕ߩߣ❗ว෻ᔕࡦ࡝ࡁࠠߡߞࠃߦ㉄ࠍ↢ᚑ੍ߣࠆߔᗐ

ߢ߹ࠇߎޕࠆ޿ߡࠇߐ LAO㧘AspDH, QS ߩ X ✢᭴ㅧ⸃ᨆ߿↢ൻቇ⊛⸃ᨆ߆ߟߊ޿ߪႎ๔߇ࠆ޿ߡࠇߐ㧘

ⶄว૕ߩߢ⸃ᨆߊߚߞ߹ߪⴕޕ޿ߥ޿ߡࠇࠊ੹࿁ߪ㧘LAO:QS ⶄว૕ߩᒻᚑࠍ⏕⹺ߦ߼ߚࠆߔ㧘ฦ⒳ࠢࡠ

 ޕࠆߔႎ๔ߢߩߚߞⴕࠍᨆ⸂ࠆࠃߦ࡯ࠖࡈ࡜ࠣ࠻ࡑ
ߩ᧪↱ Pyrococcus horikoshiiޤᨐ⚿࡮ᣇᴺޣ LAO㧘QS ㆮવሶࠍᝌ౉ߚߒ pET Duet 㧘߇㧘ਔㆮવሶߒ▽᭴ࠍ

౒ߦචಽ⊒⃻߇⏕⹺ࠆ߈ߢ᧦ઙࠍ᳿ቯߒ㧘ᾲಣℂࠢࡄࡦ࠲ࠆࠃߦ⾰♖⵾ࠍⴕࠈ࡞ࠥޕߚߞㆊࠢࠣ࠻ࡑࡠ

߿࡯ࠖࡈ࡜ DEAE-ࠢࠆࠃߦ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠ 4 ᰴ᭴ㅧ⸃ᨆߢⶄว૕ᒻᚑߩ⏕⹺ࠍⴕ߇ߚߞ㧘LAO:QS ⶄ

ว૕ߩᒻᚑߪ⏕⹺ޕ޿ߥߡ߈ߢ⃻࿷㧘ⶄว૕ᒻᚑߦᔅⷐߣᕁࠆࠇࠊ࿃ሶ߽ߡ޿ߟߦᬌ⚝ࠍⴕޕࠆ޿ߡߞ

㧘QSߚ߹ ߩ Fe-S ߿⸛ᬌߩൻ᧦ઙࡠࡎ LAO, QS  ޕࠆ޿ߡߞ᳿ቯ߽ⴕߩ࠲࡯ࡔ࡜ࡄࠬࠢࠖ࠹ࡀࠗࠞߩ
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㧯㧙㧣� ᄢ⣺⩶↱᧪ [NiFe] ࠣ࠲ࠖ࠹࠾ࠖࡈࠕߩ߳࠯࡯࠽ࠥࡠ࠼ࡅઃടߩᬌ⸛ 
٤੗ᧄ⍮ᔒ㧘ਃፉᧇട㧘Ⓑ၂⾫ੑ㧘↰᧛� 㓉㧔ጟጊᄢ㒮࡮ⅣႺ↢๮㧕 
 
 

�

᳓⚛㉄ൻࠆߌ߅ߦ㧘᳓⚛Άᢱ㔚ᳰߪޠ㧔H2ase㧕࠯࡯࠽ࠥࡠ࠼ࡅޟ⚛㉂ࠆߔᇦ⸄ࠍ᳓⚛㉄ൻ෻ᔕޤ⊛⋠ޣ

⸅ᇦ㧔⊕㊄㧕ߩઍᦧ‛ߡߒߣᵈ⋡ߒ߆ߒޕࠆ޿ߡࠇߐ㧘ᄙߩߊ H2ase ߡߒᄬᵴߡߞࠃߦ⚛㉄ߥ߆ߕࠊߪ

⩶ᄢ⣺ޕࠆ޿ߡߞ߆ಽ߇ߣߎ߁߹ߒ MC4100 ᩣ߇᦭࠯࡯࠽ࠥࡠ࠼ࡅࠆߔ㧔HyaAB㧕ߪ 2 ⒳㘃࠾࡙ࡉࠨߩ

㉄⚛⠴ᕈဳࠆߔ⃻⊑ߦ߈ߣߚߞࠊᦧࠅಾ߇ⅣႺߦህ᳇᧦ઙࠄ߆㧘ᅢ᳇᧦ઙߢ㊂૕ੑࡠ࠹ࡋࠆᚑࠄ߆࠻࠶

[NiFe]H2ase 㧘HyaABߪߢᧄ⎇ⓥޕࠆ޿ߡࠇࠄ߼ㅴ߇ⓥ⎇ߡߒߣ ♖⵾ߩߘߣࠣ࠲ࠖ࠹࠾ࠖࡈࠕࠆߌ߅ߦᝌ

౉૏⟎ߩᬌ⸛ࠍⴕߡߞࠃߦߣߎ߁㧘ᵴᕈဳ HyaAB  ޕߚߒߣ⊛⋠ࠍߣߎࠆߔ┙⏕ࠍᤃ♖⵾ᴺ◲ߩ
ዉ౉ဳࠣ࠲ࠖ࠹࠾ࠖࡈࠕޤᨐ⚿࡮ᣇᴺޣ HyaAB 㧕C࠻࠶࠾࡙ࡉࠨ㧘HyaA㧔ዊ߼ߚߩ⃻⊑ߩ ᧃ┵஥ߦ His
ߚߒ⸘⸳߁ࠃࠆߔᝌ౉ࠍࠣ࠲ hyaAB(SC-His6)ㆮવሶࠍ㧘pUC19 ߦᦝޕߚߒࠣࡦ࠾࡯ࡠࠢ߳ HyaB㧔ᄢࡉࠨ

㧕N࠻࠶࠾࡙ ᧃ┵஥ߦ StrepTagII ߚߒ⸘⸳߁ࠃࠆߔᝌ౉ࠍ hyaAB (LN-STII) ㆮવሶࠍ㧘pUC19 ࠾࡯ࡠࠢ߳

⩶ᄢ⣺ࠍ࠼ࡒࠬ࡜ࡊߚߒ▽᭴ߩࠇߙࠇߘޕߚߒࠣࡦ MC4100 ǻhyaAB ᩣߦᒻ⾰ォ឵ߒ㧘ၭ㙃㧘⩶૕⎕⎈㧘

ࠆࠃߦࡓ࡜ࠞࠖ࠹࠾ࠖࡈࠕߩࠇߙࠇߘ HyaAB ♖⵾ࠍⴕࠍࠄࠇߘޕߚߞ Native-PAGE ᓟ㧘ᵴᕈᨴ⦡ࠅࠃߦ

♖⵾ᐲࠍ⏕⹺ߩߘޕߚߒ⚿ᨐ㧘HyaAB(SC-His6)ߪ♖⵾߇ߚ޿ߡࠇߐ㧘ㅢㆊ↹ಽ߽ߡ޿߅ߦሽ࿷߇⏕⹺ߐ

 ޕߚ᧪಴߇ߣߎࠆߔ㧘♖⵾ߕࠄᱷߤࠎߣ߶ߦㅢㆊ↹ಽߪ 㧘HyaAB (LN-STII)ߒኻߦߩߚࠇ
 
 

 

 

 
㧯㧙㧤� ᄢ⣺⩶⊒⃻♽ߦ෸߷ߔ⇣⒳ㆮવሶ 5'ᧃ┵㈩೉ߩᓇ㗀 

٤቟଻⚔㜞㧘ේ� ໪ᢥ㧝㧘ጊ೽ᢕม㧞㧘࿯㊄ᕺሶ㧞㧘⚦ጊ� ື㧞㧘੹᧛⛽స㧘 
੹ਛᵗⴕ㧔ጟጊᄢ㒮࡮⥄ὼ⑼ቇ㧘㧝ࠕࠪ࡯࡟ࡑᎿ⑼ᄢ㧘㧞NITE-NBRC㧕 
 

�

[⋡⊛] 
ᄢ⣺⩶ߪჇᱺㅦᐲ߇ㅦߊ㧘ᄙ᭽ߥㆮવሶߩ࡞࡯࠷೑↪߇น⢻ߢ㧘ขᛒ߽޿◲ଢࠄ߆ߣߎߥ㧘⚵឵ࡦ࠲߃

࠼ࠦߩ㓙㧘ㆮવሶࠆߖߐ⃻⊑ࠍ⾰ࠢࡄࡦ࠲⒳⇣ߒ߆ߒޕࠆ޿ߡࠇߐ↪ᦨ᳢߽ߡߒߣ⃻↪ኋਥ⊑ߩ⾰ࠢࡄ

߇໧㗴ߩߤߥಝ㓸૕ᒻᚑ߿㧘⊒⃻㊂ૐਅࠄ߆ߣߎࠆߥ⇣߇ᕈ․ߺ⇥ࠅ᛬ߩ㎮࠼࠴ࡊࡍ࡝ࡐ߿૶↪㗫ᐲࡦ

ߩ㧘ㆮવሶߒ⋠⌕ߦೋ⊒Ბ㓏ߩ㎮วᚑ࠼࠴ࡊࡍ࡝ࡐ㧘ߪߢᧄ⎇ⓥߢߎߘޕࠆߓ↢߫ߒ߫ߒ 5̉ᧃ┵㈩೉߇

 ޕߚߴ⺞ߡ޿ߟߦᓇ㗀ߔ߷෸ߦ⃻⊑⾰ࠢࡄࡦ࠲߃឵⚵
[ᣇᴺ࡮⚿ᨐ] 
⊒⃻ࡦ࠼ࠦߡߒߣ࡞࠺ࡕߩ⾰ࠢࡄࡦ࠲૶↪㗫ᐲ߇ᄢ⣺⩶ߣᄢࠆߥ⇣ߊ߈᡼✢⩶ Streptomyces mobaraensis
↱᧪ǭ-࠯࡯࡜ࠪࠕࡦࠫ࡝㧔Sm-ELA㧕ޕߚ޿↪ࠍSm-ela ߩ 5̉ᧃ┵㈩೉ਛߩࡦ࠼ࠦࠕ࡟ߩ 1 ࠼ࠦ⟵หࠍߟ

⸘㈩೉㧔ߚߒ឵⟎ߦࡦ 3 ⒳㘃㧕ࡦ࠼ࠦ߮ࠃ߅ᡷᄌߪⴕߕࠊ 5̉ᧃ┵ࠣ࠲ߦ㈩೉ࠍㅪ⚿ߚߒ㈩೉ࠇߙࠇߘ⺞

⵾ߦࠄࠇߎޕߚߒ㈩೉ᦨㆡൻㆮવሶࠍട߃㧘⊒⃻㊂ߩᲧセ⹏ଔࠍⴕߩߘޕߚߞ⚿ᨐ㧘ࡦ࠼ࠦࠕ࡟⟎឵㈩

೉ߪ㊁↢ဳ㈩೉ߣᲧߴ㧘ࠢࡄࡦ࠲⾰⊒⃻㊂ߦᏅߤࠎߣ߶ߪ⷗߇ߚߞ߆ߥࠇࠄ㧘߮ࠃ߅឵⟎ߩࡦ࠼ࠦࠕ࡟

mRNA ੑᰴ᭴ㅧᒻᚑ⥄↱ࠛߦ࡯ࠡ࡞ࡀଐሽ⊛ߥᵴᕈߩะ਄߇⷗ߚ߹ޕߚࠇࠄ㧘ࠣ࠲ㅪ⚿㈩೉ߪߢ⊒⃻㊂

㧘㐿ᆎࠅࠃᬌ⸛⚿ᨐߩࠄࠇߎޕߚߞ߆㜞ߦ᦭ᗧߡߴᲧߦ㧘นṁൻ₸߽㈩೉ᦨㆡൻㆮવሶߒะ਄ߦ⪺㗼߇

 ޕߚࠇߐໂ␜ߊᒝ߇ߣߎࠆ޽ߢ㊀ⷐߦ㜞⊒⃻ߩ⾰ࠢࡄࡦ࠲߇⠡⸶ㆊ⒟ߩਅᵹ⋤ࡦ࠼ࠦ
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㧯㧙㧥� ࠆߓ↢ߦ࠼࠴ࡊࡍ࡞࠽ࠣࠪ N-࡞ࠗ࠻ࠬ࡝ࡒൻߩ⸃ᨆ 
٤ධ㘑ේ᮸㧘㜞శᕺ⟤㧘቞ደᐽሶ㧘ౝᶏବᒾ㧔ጊญᄢ㒮࡮ක㧕 
 
 

�

㧘ࠅ޽ߢ⢽⾰ୃ㘼෻ᔕࠆߕ↢ߦ⾰ࠢࡄࡦ࠲ࠆߔ㑐ㅪߦᖚ∔߿⢩ᖱႎવ㆐⚦ߪൻ࡞ࠗ࠻ࠬ࡝ࡒ-N ޤ⊛⋠ޣ

ਥߦ⚦⢩⾰ߦ⾰ࠢࡄࡦ࠲⿠ୃࠆ߈㘼ޕࠆ޽ߢN -࡞ࠗ࠻ࠬ࡝ࡒൻߩ⾰ࠢࡄࡦ࠲✂⟜⊛หቯߚߒߑ߼ࠍᚒޘ

ߩ⾰ࠢࡄࡦ࠲㧘ಽᴲࠄ߆ⓥ⎇ߩ N ᧃ┵ߦሽ࿷ߦ࠼࠴ࡊࡍ࡞࠽ࠣࠪࠆߔ N -࡞ࠗ࠻ࠬ࡝ࡒൻࠆߕ↢߇႐ว߇

⾰ࠢࡄࡦ࠲ಽᴲߪߢᧄ⎇ⓥޕߚࠇߐ␜߇ߣߎࠆ޽ Wnt10a ࠆߕ↢ߦ N -࡞ࠗ࠻ࠬ࡝ࡒൻߡ޿ߟߦ⸃ᨆޕߚߒ

ࠅࠃߦ⼂ઍ⻢ᮡࠆߌ߅ߦ♽วᚑ⾰ࠢࡄࡦ࠲ή⚦⢩ޤᨐ⚿࡮ᣇᴺޣ N -࡞ࠗ࠻ࠬ࡝ࡒൻߩ᦭ήࠍᬌ⸛ߚߒ⚿

ᨐ㧘Wnt10a ߊ⦟₸ലߪ N -࡞ࠗ࠻ࠬ࡝ࡒൻޕߚࠇߐㆮવሶዉ౉ߚߒ COS-1 ⚦⢩ࠢࡄࡦ࠲ࠆߌ߅ߦ⾰⊒⃻

ߣ N -࡞ࠗ࠻ࠬ࡝ࡒൻࠍᬌ⸛ࠈߎߣߚߒ㧘ၭ㙃਄ᷡਛߪ⾰ࠢࡄࡦ࠲ߪߦᬌ಴߇ߚߞ߆ߥࠇߐ㧘⚦⢩ṁ⸃ᶧ

ਛߦ㧞ᧄ߇࠼ࡦࡃ⾰ࠢࡄࡦ࠲ߩᬌ಴ࠇߐ㧘ߜ߁ߩߎૐಽሶ㊂ߦ࠼ࡦࡃߩN -࡞ࠗ࠻ࠬ࡝ࡒൻ߇⹺ޕߚࠇࠄ߼

㧞ᧄߩ࠼ࡦࡃ⾰ࠢࡄࡦ࠲ߩ㆑ࠍ޿㧘Glycopeptidase F ಣℂ߿ N -ࠣ࡞ࠪࠦ࡝ൻㇱ૏ᰳᄬᄌ⇣૕㧘ࠪ ࡍ࡞࠽ࠣ

࡞࠽ࠣࠪߡߞ઻ߦ⒖ⴕߩ㧘ዊ⢩૕ౝ⣧߳ߪ࠼ࡦࡃߩᨐ㧘㜞ಽሶ㊂⚿ߚߒ⸛ᬌߡ޿↪ࠍᄬᄌ⇣૕ᰳ࠼࠴ࡊ

ࡊࡍ࡞࠽ࠣࠪߪ࠼ࡦࡃߩ㧘ૐಽሶ㊂ࠅ޽ߢ࠼ࡦࡃ⾰ࠢࡄࡦ࠲ߚࠇߐൻ࡞ࠪࠦ࡝ࠣ- 㧘Nࠇߐಾᢿ߇࠼࠴ࡍ

޿ߥ޿ߡߓ↢ൻ߽࡞ࠪࠦ࡝ࠣ- 㧘Nߕߓ↢߇ಾᢿߩ࠼࠴ N -࡞ࠗ࠻ࠬ࡝ࡒൻ߇ߣߎࠆ޽ߢ⾰ࠢࡄࡦ࠲ߚࠇߐ

᣿ߩࠄࠇߎޕߚߞߥߦ߆ࠄ⚿ᨐࠄ߆㧘Wnt10a ߒ⒖ⴕߣ㧘ዊ⢩૕ౝ⣧߳޿઻ߦ⃻⊑⾰ࠢࡄࡦ࠲ߩߢ⢩⚦ߪ

ࠅ߹⇐ߦ⾰㧘⚦⢩ߣಽሶ⒳ࠆࠇߐൻ࡞ࠪࠦ࡝ࠣ- 㧘Nࠇߐಾᢿ߇࠼࠴ࡊࡍ࡞࠽ࠣࠪ N ᧃ┵߇ N -࠻ࠬ࡝ࡒ

 ޕߚࠇߐ␜߇ߣߎࠆߕ↢ࠍಽሶ⒳ߩ㧞⒳㘃ࠆࠇߐൻ࡞ࠗ
 

 

 
㧯㧙��� Click chemistry ߚ޿↪ࠍ in vitro ෸߮ in vivo ઍ⻢ᮡ⼂ᴺࠆࠃߦ⢽⾰ୃ㘼ࠢࡄࡦ࠲

 ᬌ಴ߩ⾰
٤ᨋ↰⌀᪸ሶ㧘㜞శᕺ⟤㧘቞ደᐽሶ㧘ౝᶏବᒾ㧔ጊญᄢ㒮࡮ක㧕 
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ߦ㧘ਥߪߦൻ࡞ࠪࠕ⾰ࠢࡄࡦ࠲ࠆ޽ߢߟ৻ߩ⢽⾰ୃ㘼⾰ࠢࡄࡦ࠲ޤ⊛⋠ޣ N-࡞ࠗ࠻ࠬ࡝ࡒൻ࠻ࡒ࡞ࡄߣ

ߪߦᬌ಴ߩൻ࡞ࠪࠕ⾰ࠢࡄࡦ࠲ޕࠆ޽߇ൻ࡞ࠗ RI ᮡ⼂ၮ⾰ࠆࠃߦઍ⻢ᮡ⼂ᴺ߇ߚ߈ߡࠇࠄ޿↪߇㧘ᬌ಴

ᗵᐲ㧘㔺శᤨ㑆ߩ㐳ߐ㧘RI ㄭᐕ㧘RIޕߚߞ޽߇㗴⺖ߤߥ೙㒢߁઻ߦ↪૶ߩ ⊑㐿߇ઍ⻢ᮡ⼂ᴺ޿ߥ޿↪ࠍ

ߦߟ৻ߩߘ㧘ࠅ߅ߡࠇߐ Click chemistry ว⾰ࠢࡄࡦ࠲㧘in vitro㧔ή⚦⢩ߪߢᧄ⎇ⓥޕࠆ޽߇ᣇᴺߚ޿↪ࠍ

ᚑ♽㧕෸߮ in vivo㧔ㆮવሶዉ౉⚦⢩㧕ߡ޿߅ߦઍ⻢ᮡ⼂ࠍⴕ޿㧘Click chemistry ࠪࠕ⾰ࠢࡄࡦ࠲ߚ޿↪ࠍ

 ޕߚߺ⹜ࠍᬌ಴ߩൻ࡞
in vitroޤᨐ⚿࡮ᣇᴺޣ ߮ࠃ߅ in vivo ࠾ࠠ࡞ࠕߪߚ߹㉄ࡦ࠴ࠬ࡝ࡒ࡞࠾ࠠ࡞ࠕߡߒߣ⾰㧘ᮡ⼂ၮߡ޿߅ߦ

㧘Click chemistry޿ⴕࠍ⼂ઍ⻢ᮡߡ޿↪ࠍ㉄ࡦ࠴ࡒ࡞ࡄ࡞ ઃടᓟ㧘SDS-PAGEࠍ⚛⦡Ⱟశࠅࠃߦ ߳ଏਈߒ㧘

in vitroޕߚߺ⹜ࠍหቯߩൻ࡞ࠪࠕ⾰ࠢࡄࡦ࠲ࠅࠃߦౝⰯశᬌ಴࡞ࠥ ෸߮ in vivo ࠗ࠻ࠬ࡝ࡒ-㧘Nߡ޿߅ߦ

ߪൻ࡞ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠆ޽ߢࡈ࡯࠴ࡕ N ᧃ┵ Gly ᱷၮߦଐሽߡߒല₸ߊࠃᬌ಴ޕߚ߈ߢ৻ᣇ㧘ࡒ࡞ࡄ

㧘in vitroߪൻ࡞ࠗ࠻ 㧘in vivo߇ߚߞ߆ߥࠄߎ⿠߼ߚ޿ߥߒሽ࿷߇⚛ォ⒖㉂࡞ࠗ࠻ࡒ࡞ࡄߦ෻ᔕ♽ౝߪߢ
ߪߢ RI ᮡ⼂ၮ⾰ࠆࠃߦᓥ᧪ᴺߦ⥸৻ߪߢ 1 ㅳ㑆ࠄ߆ᢙ߆᦬߽ߩ㐳޿㔺శᤨ㑆ࠍⷐߦߩߚߒኻߒ㧘ᧄᬌ಴

ᴺߪߢ SDS-PAGE ⋥ᓟߦᗵᐲߊࠃᬌ಴ߚ߹ޕߚࠇߐ㧘࡞ࠗ࠻ࡒ࡞ࡄൻㇱ૏ࠆ޽ߢ Cys ࠍ Ser ߚߒ឵⟎ߦ

ᄌ⇣૕ߪ࡞࠽ࠣࠪߪߢቢోߦᶖᄬ߇ߣߎࠆߔ⏕⹺ޕߚ߈ߢએ਄㧘Click chemistry ߚ޿↪ࠍ in vitro ߮ࠃ߅

in vivo ઍ⻢ᮡ⼂ᴺ࡞ࠪࠕ⾰ࠢࡄࡦ࠲ࠅࠃߦൻ߇ㄦㅦߟ߆㜞ᗵᐲߢᬌ಴ޕߚࠇߐ␜߇ߣߎࠆ߈ߢ 
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㧯㧙��� ⚦⢩๟ᦼ೙ᓮࠢࡄࡦ࠲⾰ CDCA3 ߪ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠆ޿ߡࠇߐ 
٤⍫㊁ᗲ⟤㧘ᄢႦၮ㗼㧘㜞శᕺ⟤㧘቞ደᐽሶ㧘ౝᶏବᒾ㧔ጊญᄢ㒮࡮ක㧕 
 
 

�

⾰ࠢࡄࡦ࠲ޤ⊛⋠ޣ N-࡞ࠗ࠻ࠬ࡝ࡒൻߪ㧘⠡⸶ߣ౒ᓎߡߒ㘻๺⢽⢌㉄ࡦ࠴ࠬ࡝ࡒࠆ޽ߢ㉄ࠢࡄࡦ࠲߇⾰

ߩ N ᧃ┵࠼ࡒࠕߦ⚿วࠍ੺ߡߒ⚿วࠢࡄࡦ࠲ࠆߔ⾰⢽⾰ୃ㘼ࠅ޽ߢ㧘⚦⢩ᖱႎવ㆐ߡ޿߅ߦ㊀ⷐߥᯏ⢻

⷗಴ࠄ߆ࠬ࡯ࡌ࠲࡯࠺⾰ࠢࡄࡦ࠲࠻ࡅࠅࠃߦᨆ⸂ߥ⊛⟜✂ߩߢ߹ࠇߎߩޘᚒߪߢᧄ⎇ⓥޕࠆ޿ߡߞᜂࠍ

ᣂⷙߚࠇߐ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠢࡄࡦ࠲⾰ CDCA3  ޕߚߞⴕࠍᨆ⸂ߡ޿ߟߦ
⚂߻฽ࠍࡓ࡯ࠜࡈ࠰ࠗࠕ㧘ߚࠇߐ෼㓸ߦ Swiss-Protޤᨐ⚿࡮ᣇᴺޣ 43,000 ୘ࠢࡄࡦ࠲࠻ࡅߩ⾰㈩೉ߩਛ

ᣂⷙࠅࠃߦ⚝ᬌࠬ࡯ࡌ࠲࡯࠺෸߮ࡓ࡜ࠣࡠࡊൻ੍᷹࡞ࠗ࠻ࠬ࡝ࡒ-㧘Nࠄ߆ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠢࡄࡦ࠲⾰

୥⵬ࠍㆬᛯߜ߁ߩࠄࠇߎޕߚߒ㧘∔ᖚߩߣ㑐ㅪ߇␜ໂࠍ⾰ࠢࡄࡦ࠲ࠆࠇߐត⚝ࠈߎߣߚߒ㧘೨┙⣼ࠎ߇

ࠆ޽ߢ⾰ࠢࡄࡦ࠲⢩๟ᦼ೙ᓮ⚦ࠆ޿ߡࠇߐߥ߇ႎ๔ߣࠆߔଦㅴࠍჇᱺߩࠎ߇ญ⣧߿ CDCA3 ࠇߐ⷗಴߇

㐳ోߢߎߘޕߚ cDNA ߩߘ㧘ߣ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠍࡈ࡯࠴ࡕᄌ⇣ߚߖߐ G2A ᄌ⇣૕ߡ޿↪ࠍ㧘᣸⯻⚦⢩

↱᧪ή⚦⢩ࠢࡄࡦ࠲⾰วᚑ♽ߣㆮવሶዉ౉⚦⢩ߡ޿߅ߦ[3H]ࡦ࠴ࠬ࡝ࡒ㉄ߩขࠅㄟࠍߺᬌ⸛ࠈߎߣߚߒ㧘

CDCA3 ߪ N-࡞ࠗ࠻ࠬ࡝ࡒൻࠪࠣ࡞࠽ଐሽ⊛ߦല₸ߊࠃ N-࡞ࠗ࠻ࠬ࡝ࡒൻޕߚࠇߐ␜߇ߣߎࠆࠇߐᰴߦ㧘

CDCA3 ߩ C ᧃ┵ߦ EGFP ᨐ㧘⚿ߚߒ⸛ᬌࠍ⢩ౝዪ࿷⚦ࠅࠃߦⰯశⷰኤߒ૞⵾ࠍ⾰ࠢࡄࡦ࠲ߚߒⲢวࠍ

CDCA3-EGFP 㧘G2Aߡߒኻߦߩߚߒዪ࿷ߦዊ⢩૕ߦਥߪ ᄌ⇣૕ߪ⚦⢩⾰ߦዪ࿷ࠇߐ␜߇ߣߎࠆߔ㧘N-ࡒ
߇ൻ࡞ࠗ࠻ࠬ࡝ CDCA3 CDCA3ޕߚࠇߐ␜߇ߣߎࠆߔᓇ㗀ߊ߈ᄢߦ⢩ౝዪ࿷⚦ߩ ࠆߌ߅ߦℂᵴᕈ↢ߩ N-
 ޕࠆ޽ߢᬌ⸛⺖㗴ߩ੹ᓟߪߡ޿ߟߦᓎഀߩൻ࡞ࠗ࠻ࠬ࡝ࡒ

 

 

 
㧯㧙���  ᓽ․ߩ⟲ㆮવሶࠆࠊ㑐ߦ╵㊀㊄ዻᔕߩ࠙࠰ࡠࠪ࠭ࠬ

٤ട⮮િ৻㇢㧘ේ� ᄐᏗ 1㧘᪢Ꮉ⟤⚓ 1㧘ᵿ↰᦮ᳯ 1㧘⋧Ꮉ⦟㓶 2㧘ጤፒ⽸ਃ 1 
㧔㜞⍮ᄢ࡮✚ว⎇ⓥ࠮㧘1㜞⍮ᄢ࡮ㄘ㧘2ਃ⪉࡞ࠕ࡝࠹ࡑ㧕 
 

�

ࠇࠄ⍮߇ߣߎࠆߔ⿥㓸Ⓧࠍ㊀㊄ዻߩߤߥࡓ࠙ࡒ࠼㧘੝㋦㧘ࠞߪ㧔Arabis flagellosa㧕࠙࠰ࡠࠪ࠭ࠬޤ⊛⋠ޣ

㧘㊀߼ߚࠆߔߦ߆ࠄ᣿ࠍಽሶᯏ᭴ߩ╵ೋᦼᔕߩ࿾਄ㇱࠆߔኻߦࡓ࠙ࡒ࠼㧘੝㋦㧘ࠞߪߢᧄ⎇ⓥޕࠆ޿ߡ

㊄ዻಣℂᓟߦ⊒⃻㊂߇Ⴧടࠆߔㆮવሶࠍ cDNA  ޕߚߞⴕࠍᨆ⸂ߒ⵾⺞ߢᴺࡦ࡚ࠪࠢ࡜࠻ࡉࠨ
ޤᣇᴺࠬޣ ੝㋦ 10 ȝMࠍ࠙࠰ࡠࠪ࠭ ߢၮᧄၭ㙃ᶧߩ 18 ㅳ㑆೨ᩱၭࠍⴕߚߞᓟ㧘ၭ㙃ᶧߦ⚳Ớᐲ 1 mM ߩ

ZnSO4 ߪߚ߹ CdSO4 ✚ࠄ߆⹜ᢱޕߚߒណขࠍ⪲ߦ⊛ᤨ⚻ߒടᷝࠍ RNA ࠧ࡝ᓟ㧘ࠝߚߒ⵾♖ࠇߙࠇߘࠍ

dT ߡ޿↪ࠍ࡯ࡑࠗ࡜ࡊ cDNA ಣℂߣ㊀㊄ዻಣℂ⋥೨ߜ߁ߩߘޕߚߒ⵾⺞ࠍ 24 ᤨ㑆ᓟߩ⹜ᢱࠍ૶↪ߡߒ

ޕߚߒ૞ᚑࠍ࡝࡜ࡉࠗ࡜ߒᝌ౉ߦ࡯࠲ࠢࡌpCR4-TOPOࠍcDNAࠆ޽ߩ㧘⊒⃻Ꮕߒታᣉࠍࡦ࡚ࠪࠢ࡜࠻ࡉࠨ

ቯ㊂ࠍ⃻㊂ᄌേ⊑ߩ㧘ฦㆮવሶߦ߽ߣߣࠆߔᨆ⸂ࠍႮၮ㈩೉ߩ࡝࡜ࡉࠗ࡜ߩߎ PCR  ޕߚߒᨆ⸂ࠅࠃߦ
ߡ޿ߟߦㆮવሶࠆࠇߐໂ␜߇Ⴧടߩ⃻㊂⊑ࠅࠃߦ㊀㊄ዻಣℂޤ⠨ኤ࡮ᨐ⚿ޣ BLAST តߩหᕈ⋦ࠅࠃߦ

߽ߡ޿߅ߦಣℂߩࠇߕ޿ߩࡓ࠙ࡒ࠼㧘੝㋦㧘ࠞࠈߎߣߚߞⴕࠍᯏ⢻ផቯ߮ࠃ߅⚝ A. thaliana ߩ VSP1 ߿

LOX2 ߪߡ޿߅ߦಣℂ඙ࡓ࠙ࡒ࠼ࠞߚ߹ޕߚࠇߐᬌ಴߇หㆮવሶ⋦ߩߤߥ jacalin lectin (JL) family protein
߿ A. halleri ߩ plant defensin (PDF1.3)ߤߥ㧘߹ߚ㧘੝㋦ಣℂ඙ߪߢ zinc finger family protein ߇ㆮવሶߩߤߥ

ᬌ಴ߜ߁ߩࠄࠇߎޕߚࠇߐ੝㋦ಣℂ඙ߩ VSP1 ߩಣℂ඙ࡓ࠙ࡒ࠼ߣ PDF1.3 㧘48ߪ ᤨ㑆ᓟߩ⊒⃻㊂ࠇߘ߇

⚂ࠇߙ 65 ୚㧘75 ୚ߣ㗼⪺ߦჇടࠄ߆ߣߎߚ޿ߡߒ㧘ߩࠄࠇߎㆮવሶ߇੝㋦ߦࡓ࠙ࡒ࠼ࠞ࡮ኻࠆߔೋᦼᔕ

 ޕߚࠇߐ␜߇น⢻ᕈࠆ޿ߡߞࠊ㑐ߊ߈ᄢߦ╵
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㧯㧙��� ┙૕㓚ኂࠍዉ౉ߚߒ೨㚟૕Ⱞ⊕⾰ߚ޿↪ࠍ⪲✛૕߳ߩⰮ⊕⾰ャㅍ 
٤⑺↰� ల㧘Manoj Pohare㧘ਃᅢ⾆ሶ㧔ᗲᇫᄢ࡮ㄘ㧕�

�

�

�

⪲✛૕Ⱞ⊕⾰ߩᄢㇱಽߪᩭࠥࠇߐ࠼࡯ࠦߦࡓࡁ㧘ߩߜ߁ߩߘᄢᄙᢙߩⰮ⊕⾰ߪ㧘⪲✛૕⒖ⴕࠪࠣ࡞࠽

ࠍ N ᧃ┵ߦ᦭ࠆߔ೨㚟૕ߢ࡞࠱࠻ࠗࠨߡߒߣ⠡⸶ᓟ㧘⪲✛૕ࠍ࿐߻ᄖ࡮ౝ൮⤑ߦሽ࿷ࠆߔⰮ⊕⾰ャㅍⵝ

⟎㧔ࡦࠦࡠࠬࡦ࡜࠻㧕ࠍ೑↪ߡߒ⪲✛૕ౝߦャㅍߦߢ߹ࠇߎޕࠆࠇߐⰮ⊕⾰ߩャㅍߩೋᦼᲑ㓏ߦᒻᚑߐ

Ⱞ⊕⾰ャㅍߩ㧘⪲✛૕߳ߒ߆ߒޕߚ߈ߡࠇࠄᓧ߇⍮⷗ߩߊ㧘ᄙߢߣߎࠆߔᨆ⸂ࠍೋᦼ⤑ㅘㆊਛ㑆૕ࠆࠇ

ࡦ࡜࠻ߣ⾰⊕೨㚟૕Ⱞߩߢ߹ࠆߔቢੌ߇㧘ೋᦼ⤑ㅘㆊਛ㑆૕ᒻᚑએ㒠㧘ャㅍߪߦ߼ߚࠆߔ⸂ℂߦࠄߐࠍ

ߚߒ⇐ṛߦౝㇱࡦࠦࡠࠬࡦ࡜࠻ߢャㅍㅜ਄߇⾰⊕೨㚟૕Ⱞޕࠆ޽߇ᔅⷐࠆߔ᣿⸂ࠍࠅࠊଥߩߣࡦࠦࡠࠬ

⤑ㅘㆊਛ㑆૕ੱࠍὑ⊛ߦᒻᚑߖߐ㧘ਛ㑆૕ࠍ⸃ᨆ߇⊛⋠ߩߎߢߣߎࠆߔ㆐ᚑߣࠆ߈ߢ⠨ߢߎߘޕߚ߃㧘

೨㚟ޕߚߒߣߣߎࠆߔ⸛ᬌࠍ⾰⊕೨㚟૕Ⱞߚߒዉ౉ࠍ૕㓚ኂ┙ߔߎ⿠߈ᒁࠍࠅ߹⹣⋠ߩࡦࠦࡠࠬࡦ࡜࠻

૕Ⱞ⊕⾰ࠍ⋡⹣߹ߢߣߎࠆߖߐࠅ⤑ㅘㆊਛ㑆૕ࠍᒻᚑߖߐ㧘ߦࠄߐਛ㑆૕ࠍ⸃ᨆߪߦ߼ߚࠆߔ㧘ᚑᾫ૕

ㇱಽߚߒ࠼࡞࡯ࠜࡈ߇೨㚟૕Ⱞ⊕⾰ࠍᄢ㊂ߦᔅⷐޕࠆߔߣ⃻࿷㧘ߪࠇࠊࠇࠊᄢ⣺⩶ߢᚑᾫ૕ㇱಽࠜࡈ߇

ታߣߺ⚵ࠅขߥ߁ࠃߩߎ㧘ߪߡ޿߅ߦᧄᡰㇱᄢળޕࠆ޿ߡߺ⹜ࠍᓧ₪ߩ⾰⊕೨㚟૕Ⱞ߃឵⚵ߚߒ࠼࡞࡯

㓙ߦ₪ᓧ߃឵⚵ߚߒ೨㚟૕Ⱞ⊕⾰ߡ޿↪ࠍⴕߚߞ in vitro ⪲✛૕Ⱞ⊕⾰ャㅍታ㛎ߩ⚿ᨐߡ޿ߟߦႎ๔ߔ
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㧰㧙㧝� Association of GSTP1 and ABCC4 polymorphisms with response and toxicity of 
cyclophosphamide-based chemotherapy on Bangladeshi breast cancer patients 
٤Mohammad Safiqul Islam, Md. Siddiqul Islam,� Ferdous Khan1, Pinky Karim 
Syeda K. Fatema1, Abul Hasnat2, Kazushige Yokota1(Dept. Pharm., Noakhali Sci. 
Technol. Univ., Bangladesh; 1Dept. Life Sci. Biotechnol., Shimane Univ.,; 2Dept. 
Clin. Pharm. Pharmacol. Univ. Dhaka, Bangladesh) 

�

  Cyclophosphamide (CPA) used in breast cancer along with epirubicin and 5-fluorouracil is transported by ABCC 
transporters and detoxified by glutathione S-transferases (GST). The activities of these enzymes and transporters 
may vary due to the presence of genetic polymorphisms. The effects of GSTP1rs1695 and ABCC4rs9561778 
polymorphisms on the response and toxicities of CPA-based chemotherapy were evaluated on Bangladeshi breast 
cancer patients. Total 256 patients with invasive breast cancers were recruited of which 117 patients received 
neoadjuvant chemotherapy to examine the response as well as toxicities and another 139 patients received adjuvant 
chemotherapy to evaluate only the toxicities. Genetic polymorphisms were detected by using polymerase chain 
reaction-restriction fragment length polymorphism. Patients carrying AG, GG and AG plus GG genotypes of 
GSTP1rs1695 were more likely to have good response whereas no association of ABCC4rs9561778 was found with 
the chemotherapy response. Patients carrying GT and GT plus TT genotypes of ABCC4rs9561778 were found to be 
associated with anemia, neutropenia, leukopenia and gastrointestinal toxicities when compared with GG genotype 
whereas no association was found with thrombocytopenia. GSTP1rs1695 was not associated with any type of 
toxicities investigated. �

 

 

 
㧰㧙㧞� Biosynthesis of prostacyclin and its action are up-regulated during the maturation 

phase of adipocytes 
٤Ferdous Khan, Mohammad Sharifur Rahman, Pinky Karim Syeda K. Fatema, 
Mohammad Safiqul Islam, Kohji Nishimura1, Mitsuo Jisaka, Tsutomu Nagaya, 
Fumiaki Shono2, Kazushige Yokota (Dept. Life Sci. Biotechnol., 1Center Int. Res. 
Sci., Shimane Univ., 2Dept. Clin. Pharm., Tokushima Bunri Univ.) 

�

  Prostacyclin alternatively termed prostaglandin (PG)I2 is an unstable metabolite synthesized by the arachidonate 
cyclooxygenase pathway and rapidly hydrolyzed to 6-keto-PGF1D, a stable inactive product. Earlier studies have 
reported that prostacyclin analogues are capable of stimulating adipose differentiation under certain culture 
conditions. However, biosynthesis of prostacyclin has not been determined comprehensively at different life stages 
of cultured adipocytes. In this study, we monitored the endogenous synthesis of prostacyclin in cultured 3T3-L1 
cells by the quantification of 6-keto-PGF1D by its specific immunological assay. The cultured adipocytes after 4-6 
days of the maturation phase were found to have the highest capability to synthesize endogenous prostacyclin, 
which was accompanied by enhanced gene expression of PGI synthase and the IP receptor for prostacyclin. 
Selective IP agonists effectively rescued the accumulation of fats inhibited in the presence of aspirin, a general 
cyclooxygenase inhibitor. On the other hand, specific antagonists for the IP receptors appreciably blocked the 
storage of fats during the maturation phase. Taken together, our results indicate that biosynthesis of prostacyclin and 
its action are closely linked with up-regulated adipogenesis during the maturation phase of adipocytes. 
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㧰㧙㧟� 11-Deoxy-11-methylene-prostaglandin (PG) D2 exerts pro-adipogenic effect on 
cultured adipocytes during the maturation phase through cellular mechanism 
different from that of natural PGD2    
٤Pinky Karim Syeda K. Fatema, Mohammad Safiqul Islam, Ferdous Khan, Kohji 
Nishimura1, Mitsuo Jisaka, Tsutomu Nagaya, Fumiaki Shono2, Kazushige Yokota 

(Dept. Life Sci. Biotechnol., 1Center Int. Res. Sci., Shimane Univ., 2Dept. Clin. 
Pharm., Tokushima Bunri Univ.) 

�

  Prostaglandin (PG) D2 and its dehydration products, PG of J2 series, are known to serve as pro-adipogenic factors 
in adipocyte differentiation. Here, we studied the effect of 11-deoxy-11-methylene-PGD2 (11dm-PGD2), a 
chemically stable, isosteric analogue of PGD2, on the accumulation of fats during the maturation phase of cultured 
adipocytes and compared its efficacy with that of parent PGD2. The dose-dependent analysis of those effects 
revealed that 11dm-PGD2 was more potent than PGD2 in rescuing the storage of fats attenuated in the presence of 
indomethacin. Gene expression analysis confirmed the constitutive expression of two types of cell-surface receptors 
for PGD2 including the DP1 receptor and DP2/CRTH2 receptor. Selective agonists for either of the DP1 receptor 
and the CRTH2 receptor were able to enhance adipogenesis suppressed in the presence of indomethacin to a similar 
extent. On the other hand, a selective antagonist for the DP1 receptor more preferentially blocked the 
pro-adipogenic effect of PGD2 than that of 11dm-PGD2 while a selective antagonist for the CRTH2 receptor was 
more inhibitory for the action of 11dm-PGD2 as compared with PGD2. These findings indicate that 11dm-PGD2 
stimulates adipogenesis through cellular mechanism different from that of natural PGD2. 

 

 

 
㧰㧙㧠� ⵻ሶᬀ‛ߦ฽߹ࡦ࡟࠴ࡔ࡝ࡐࠆࠇਛᢿဳਇ㘻๺⢽⢌㉄ߩേ‛⚦⢩ࠆߌ߅ߦᔅ㗇

⢽⢌㉄߳ߩᄌ឵ 
٤㝼૑ᐘട㧘᫪ᚭసᒎ㧘ᄢ㓈� 㓉 1㧘ᓼ᧛� ᓆ 2㧘↰ਛ� ଻ 
㧔ᓼፉᄢ㒮࡮⮎㧘1౓ᐶ⋵ᄢ㒮࡮↢๮ℂቇ㧘2቟↰ᅚሶᄢ࡮⮎㧕 

�

ࡐߛࠎⶄᢙ୘᜽ࠍࡦ࡟࠴ࡔߦ㑆ߩߣ㊀⚿วੑߣ㊀⚿วੑߪߦ‛⵻ሶᬀߩ╬ࡢࠪࠟ࠹ࡁࠦ߿࠷ࡑޤ⊛⋠ޣ

㉄ࡦࡠࡍ࠾ࡘ㉄㧔20:3㧘Ǎ-5㧘11㧘14㧕㧘ࠫࡦ࠼ࠕࠪޕࠆߔሽ࿷߇ਛᢿဳ⢽⢌㉄㧔PMI-PUFA㧕ࡦ࡟࠴ࡔ࡝

㧔20:4㧘Ǎ-5㧘11㧘14㧘17㧕ߪઍ⴫⊛ PMI-PUFA ޿ߟߦ⻢ઍߩߘ㧘߇ࠆ޽߽ߣߎࠆߔ៨ขߡߒߣ㧘㘩੐ߢ

ࠄࠇߎߪߦേ‛⚦⢩ߪޘએ೨㧘ᚒޕ޿ߥ޿ߡߞ߆ࠊߊࠃߪߡ C20PMI-PUFA ࡦ࡟ࡁ࡝-ǩ߿㉄࡞࡯ࡁ࡝ࠍ

㉄ߦᄌ឵ࠆߔઍ⻢⚻〝߇஻ࠍߣߎࠆࠊႎ๔ޕߚߒ੹࿁㧘ᚒߪޘ⒳ߩޘ PMI-PUFA ઍߦ⢩⒳೎⚦ߡ޿ߟߦ

⻢ല₸ࠍᲧセޣޕߚߒᣇᴺ࡮⚿ᨐޤၭ࿾ߦ⢽⢌㉄ᷝࠍടߡߒ 24 ᤨ㑆ၭ㙃ࠅࠃߦߣߎࠆߔ㧘⚦⢩ߦ⢽⢌㉄

㉄㧘ࠛࡦ࠼ࠕࠪޕߚߒቯ᷹ࠅࠃߦ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠࠢࠬࠟࠍ⢽⢌㉄⚵ᚑߩ⾰⢩⢽⚦ోޕߚߖ߹ㄟࠅขࠍ

ෆᎽ⚦⢩࡯࠲ࠬࡓࡂ࠭࡯࠾ࠗࡖ࠴ࠍ㉄ࡦࡠࡍ࠾ࡘ㉄㧔20:2㧘Ǎ-11㧘14㧕෸߮ࠫࡦࠛࠫࠨࠦࠗ CHO-K1㧔㊁

↢ᩣ㧕ᷝߦടߣࠆߔ㧘࡞࡯ࡁ࡝ࠇߙࠇߘ㉄㧘࡞࡯ࡁ࡝㉄෸߮ǩ-ࡦ࡟ࡁ࡝㉄฽㊂߇Ⴧടߩࠄࠇߎޕߚߒᄌ

ൻ៊ᰳࡓ࡯࠰ࠪࠠࠝ࡞ࡍߪ CHO ⚦⢩ⷰߪߢኤߚ߹ޕߚߞ߆ߥࠇߐ㧘ߩߎઍ⻢ᄌ឵࠻ࡅߪ⢄෸߮⢗↱᧪ߩ

⚦⢩ᩣ(HepG2 ෸߮ MKN74)߽ⷰߡ޿߅ߦኤޕߚࠇߐ⥝๧ᷓߦߣߎ޿㧘MKN74 ⚦⢩ߪߢല₸⦟ߊઍ⻢ᄌ

⚂႐ว㧘ߩ㉄ᷝടࡦ࠼ࠕࠪ߫߃㧘଀ࠅߎ⿠߇឵ ㉄ᷝടࡦ࡟ࡁࡇᣇ㧘৻ޕߚࠇߐ⻢㉄߳ઍ࡞࡯ࡁ࡝߇50%

ᱤߞߍ෸߮࠻ࡅ㧘ࠅࠃᨐ⚿ߩએ਄ޕߚߞ߆ߥࠇߐኤⷰߪჇടߩ‛❗㎮㐳⍴ߩߘ߽ߡ޿߅ߦ⢩⚦ߩߤߪߢ

㘃⚦⢩ߪߢ C18PUFA 㧘C20PMI-PUFAߊߥߪߢ ෸߮ࠛࠗࠦࡦࠛࠫࠨ㉄ࠍࡓ࡯࠰ࠪࠠࠝ࡞ࡍ߇੺ߡߒല₸

 ޕߚߞ߆ಽ߇ߣߎࠆ޿ߡࠇߐᄌ឵ߦᔅ㗇⢽⢌㉄ߦ⊛
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㧰㧙㧡� ᄢ⼺↱᧪ࡦࠫ࠴ࠔࡈࠬࡎ࠱࡝㉄ߩᱤ๟∛ᛥ೙ലᨐ 
٤ᯅ᧛� ᘢ㧘᧻↰ⅇᴕ㧘Ⓑ၂⵨ม 1㧘᧻੗ኡ๺㧘ᮮ↰⟤Ꮤ㧘↰ਛ� ଻㧘 
ᧁᚭᷕ৻ 1㧘᳗↰ବᒾ 1㧘ᓼ᧛� ᓆ 2 
㧔ᓼፉᄢ㒮࡮⮎㧘1ᓼፉᄢ㒮࡮ᱤ㧘2቟↰ᅚሶᄢ࡮⮎㧕 

�

޿ߣේ࿃ߩᦨᄢࠆࠇࠊᄬ߇㧘ᱤߊ㜞ߦ㕖Ᏹ߇₸㧘⟕ᖚࠅ޽ߢᘒ∛߁઻ࠍๆ෼ߩᱤᮏ㛽ߪ∛ᱤ๟ޤ⊛⋠ޣ

⢩⚦ߩࠄࠇߎ㧘ࠅ߅ߡࠇࠄ⍮߇ߣߎࠆ޿ߡߒ㑐ਈ߇⎕㛽⚦⢩ߣ㛽⧘⚦⢩ߪߦᒻᚑߩᱤᮏ㛽ޕࠆ޿ߡࠇࠊ

ߩ࡯࠲࡯ࠛࠖ࠺ࡔ⾰⢽ߦ߈௛ߩ 1 ࠇߐႎ๔߇ߣߎࠆ޿ߡߞࠊ㑐߇㉄㧔LPA㧕ࡦࠫ࠴ࠔࡈࠬࡎ࠱࡝ࠆ޽ߢߟ

ߩᱤ⡺Ḵᶐ಴ᶧਛߩᱤ๟∛ᖚ⠪߮ࠃ߅ஜᏱ⠪ߪߢ㧘ᧄ⎇ⓥߢߎߘޕࠆ޿ߡ LPA 㧘ᱤߦ߽ߣߣࠆߔቯ᷹ࠍ

๟∛ߡ޿↪ࠍ࠻࠶࡜࡞࠺ࡕᄢ⼺ LPA  ޕߚߒ⸛ᬌࠍലᨐࠆߔኻߦ∛ᱤ๟ߩ
ߦᓟߚᓧࠍหᗧࠄ߆ᱤ๟∛ᖚ⠪߮ࠃ߅ஜᏱ⠪ޤᨐ⚿࡮ᣇᴺޣ Perio paper ߒ࿁෼ࠍᱤ⡺Ḵᶐ಴ᶧߡ޿↪ࠍ

⚂㧔ߚ 1ǴL㧕ߩߎޕ paper ࠄ߆ 10 mM 㧘Bligh&Dyerߒṁ಴ࠍᱤ⡺Ḵᶐ಴ᶧߢႮ㉄✭ⴣᶧࠬ࡝࠻ ᴺࠅࠃߦ

⢽⾰ࠍ᛽಴ޕߚߒᓧߚࠇࠄ⢽⾰ࠍ LC-MS/MS ᱤ⡺ߩᱤ๟∛ᖚ⠪ߡߴᲧߣᨐ㧘ஜᏱ⠪⚿ߚߒቯ᷹ߡ޿↪ࠍ

Ḵᶐ಴ᶧߦ฽߹ࠆࠇ LPA 㧘ߒ⵾⺞ࠍ࠻࠶࡜࡞࠺ࡕ∛㧘ᱤ๟ߚ߹ޕߚߞ߆ಽ߇ߣߎࠆ޿ߡߒዋᷫߦ᦭ᗧߪ

LPA㧔ᄢ⼺↱᧪߹ࠍ࡞ࠗࠝ࡟ࡁ࡝ߪߚ฽᦭㧕ߩญ⣧ౝ☼⤑ዪᚲ߳ߩ 18 ᣣ㑆 1 ᣣ 1 ࿁ㅪ⛯ᛩਈࠍⴕߚߞᓟ㧘

ࡠࠢࠗࡑ CT 㧘LPAࠈߎߣߚߞⴕࠍ௝⸃ᨆ↹ߩᱤᮏ㛽ߚ޿↪ࠍ ᛩਈߪᱤᮏ㛽ߩ㛽ๆ෼ࠍ᦭ᗧߦᛥ೙ߒ㧘ᱤ

๟∛ߩㅴⴕࠍᛥ೙ޕߚߞ߆ࠊ߇ߣߎࠆߔએ਄ߩ⚿ᨐࠄ߆㧘ᱤ⡺Ḵᶐ಴ᶧߩߤߥ☼⤑ዪᚲߩߢ LPA Ớᐲߩ

ᷫዋߪ㧘ᱤࠍᡰࠆ޿ߡ߃㛽ࠍࠬࡦ࡜ࡃߩࠣࡦ࡝࠺ࡕ࡝㛽ๆ෼ߦ௑ߖ߆㧘ᱤ๟∛ࠍᖡൻࠆߖߐⷐ࿃ࠆߥߣ

น⢻ᕈ߇⠨ޕࠆࠇࠄ߃ 
 

 

 

 
㧰㧙㧢� 㜞⢽⢌㘩⽶⩄ߩࠬ࠙ࡑⴊẏ⢽⾰ߦ࡞ࡌ࡟෸߷ߔ⚡㤥☨៨ขߩᓇ㗀 

٤ਛᎹດ⦟㧘᳗ᤃࠁ޽ሶ 1㧘ㄭ⮮㧔Ყᳯ᫪㧕⟤᮸ 
㧔ᓼፉᢥℂᄢੱ࡮㑆↢ᵴ㧘1ጟጊ⋵ᄢ࡮଻ஜ⑔␩㧕 
 

�

�ޤ⊛⋠ޣ ⚡㤥☨ߪ㧘ฎઍ᦭⦡☨ࠅ޽ߢ㧘♟☳ጀߦᄙ᭽ߥᯏ⢻ࠍ⚛⦡ࡦ࠾ࠕࠪ࠻ࡦࠕߔ␜ࠍ⼾ንߦ฽ࠎ

ዋߪᖱႎࠆߔ㑐ߦലᨐࠆߌ߅ߦ૕↢ߩ㧘ടᾲᓟ߇ࠆ޽ߢ‛ൻวߥਇ቟ቯߦᾲߪࡦ࠾ࠕࠪ࠻ࡦࠕޕࠆ޿ߢ

㧘ߦ߽ߣߣࠆߔߦ߆ࠄ᣿ࠍലᨐߩ㤥☨៨ข⚡ߔ߷෸ߦ⻢⢽⾰ઍߩࠬ࠙ࡑ⩄⽶㧘㜞⢽⢌㘩ߪߢᧄ⎇ⓥޕ޿ߥ

ടᾲಣℂߩᓇ㗀ߡ޿ߟߦᬌ⸛ޕߚߒ�

�ޤᨐ⚿࡮ᣇᴺޣ ⚡㤥☨ߡߒߣᦺ⚡㧘ߦࠄߐᲧセኻᾖߒ♖៑ࠍ☨₵ߩ࠴ࡕࡁࡔࡅߡߒߣ㧘♰ߣ⢦੃ࠍᓧ

☨ฦߦ⢦੃ߪߚ߹⹜ᢱ㧘ߚߒടᷝࠍ♰☨ฦߦ⢦੃ߚߒ㧘Ἲ㘵ߒ↪૶ߢ౒ㅢࠍ⢦੃ߩ☨㧘⚡㤥ߢ޿ᰴޕߚ

ࠍޘ㧘ฦߒ⎈☳ߡߒ῎ੇ⚿ಓࠍ⹜ᢱߚߒἺ㘵ߦടᓟᷝࠍ♰ 20%㈩วߚߒ㜞⢽⢌㘩㧔HFD㧕ࠍ⺞⵾ޕߚߒ

C57BL/6J 㧔5ࠬ࠙ࡑ ㅳ㦂㧘㓶ᕈ㧕ࠍ㧘Ԙ᥉ㅢ㘩㧘ԙHFD㧘Ԛᧂടᾲߩ⚡㤥☨♰㈩ว HFD㧘ԛടᾲߩ⚡㤥

☨♰㈩ว HFD㧘Ԝᧂടᾲߩ₵☨♰㈩ว HFD㧘ԝടᾲߩ₵☨♰㈩ว HFD㧘Ԟ♰ή㈩ว HFD ࠆߥࠄ߆ 7 ⟲

㧘11ߌಽߦ ㅳ㑆⥄↱៨ขޕߚߖߐ৻᥅⛘㘩ᓟ㧘⸃೬ߡߒណⴊߒ㧘ߩ࡯ࠦࡢ↢ൻቇᬌᩏࠠߡ޿↪ࠍ࠻࠶㧘

ⴊẏਛߩ TG㧘✚ࠦ࡞࡯ࡠ࠹ࠬ࡟㧘HDL-ࠦ࡞࡯ࡠ࠹ࠬ࡟㧘ㆆ㔌ࠦ࡞࡯ࡠ࠹ࠬ࡟㧘NEFA Ớᐲ᷹ࠍቯޕߚߒ

᥉ㅢ㘩ߦኻߡߒ HFD ߪߢ⟲ HDL-ࠦ࡞࡯ࡠ࠹ࠬ࡟Ớᐲ߇᦭ᗧߦૐਅ߇ߚߒ㧘ᧂടᾲ෸߮ടᾲߩ⚡㤥☨♰

㈩ว⟲ߩߘߪߢૐਅ߇ᛥ೙ߩࠄࠇߎޕߚࠇߐ⚿ᨐࠄ߆㧘⚡㤥☨ߪ㜞⢽⢌㘩⽶⩄ࠆߌ߅ߦࠬ࠙ࡑ⢽⾰ઍ⻢

⇣Ᏹࠍᡷༀࠆߔ૞↪ࠍ᦭ޕߚࠇߐ␜߇ߣߎࠆߔ৻ᣇ㧘♰ߩടᾲಣℂߩᓇ㗀ߪ⹺ޕߚߞ߆ߥࠇࠄ߼ 
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㧰㧙㧣� 㜞⢽⢌㘩៨ขࡦ࠽ࠣ࡝ࠆߌ߅ߦ Secoisolarisiresinol �ᓇ㗀ߩ߳⻢⢽⾰ઍߩ

̆േ‛⒳㧘ᛩਈᣇᴺߩ㆑࡯޿�

٤⑔↰⌀ሶ㧘᧻ᧁ� ⠑㧘⷏⣁� ኼ㧘ጊౝ� ⡡㧘ጯ↰ᄥ㇢㧔ᗲᇫᄢ࡮ㄘ㧕�

�
�

ߡࠇࠄ⍮߇ߣߎߔ␜ࠍ╬↪᭽૞ࡦࠥࡠ࠻ࠬࠛ߮ࠃ߅↪᛫㉄ൻ૞↪㧘⢽⾰ઍ⻢ᡷༀ૞ߪࡦ࠽ࠣ࡝ޤ⊛⋠ޣ

7ޕࠆ޽ߢ⒳৻ߩߘߪ㧘Secoisolarisiresinol(SECO)ࠅ߅ ㅳ㦂 C57BL/6 㓶ߦࠬ࠙ࡑ SECO ࠆ޽ߢ㈩♧૕ߩ

Secoisolariciresinol diglucoside(SDG)ࠍ 1.0%ᷝടߚߒ DIO 㘺ᢱࠍਈ߃ 4 ㅳ㑆㘺⢒ߚߒ⚿ᨐ㧘೽⌹ਣ๟࿐⢽

⢌࡮⣢๟࿐⢽⢌࡮ⴊਛਛᕈ⢽⢌Ớᐲ࡮ⴊਛࠦ࡞࡯ࡠ࠹ࠬ࡟Ớᐲߩ᦭ᗧᷫߥዋ߇ႎ๔ޕࠆ޿ߡࠇߐᧄታ㛎

ߦห᭽߽ߢ႐วߚ߃ᄌࠍᛩਈᣇᴺ࡮ᛩਈ㊂࡮㧘േ‛⒳ߪߢ SECO ߆ࠆࠇࠄߺ߇⢽⾰ઍ⻢ᡷༀലᨐࠆࠃߦ

ᬌ⸛ޕߚߒߣ⊛⋠ࠍߣߎࠆߔ㜞⢽⢌㘩ࠍਈߦࠬ࠙ࡑߣ࠻࠶࡜ߚ߃ SECO ⾰㧘⢽ߒ㙄ᛩਈᷙߪߚ߹ญ⚻ࠍ

6ޤᣇᴺޣޕߚߴ⺞ࠍᓇ㗀ߩ߳࠲࡯ࡔ࡜ࡄ ㅳ㦂 SD ♽㓶ߦ࠻࠶࡜ DIO 㘺ᢱࠍਈ߃㧘⢗ࠆࠃߦ࠺ࡦ࠱⚻ญᛩ

ਈ࡞࡯ࠦ࡝ࠣࡦ࡟࠴ࠛ࡝ࡐߪߢ 400(PEG400)㧦↢ℂ㘩Ⴎ᳓=50㧦50 ߪߢ㧘⥠ਅᛩਈߦ 㧘ߦ࡞࡯ࡁ࠲50%ࠛ

ࠇߙࠇߘ SECO 6 mg/kgBW ࠍߩ߽ߚߒ߆ṁ߁ࠃࠆߥߣ 1 ᣣ 1 ࿁ᛩਈߒ㧘4 ㅳ㑆㘺⢒ᷙޕߚߒ㙄ᛩਈߪߢ

AIN93Gߦၮ࡞࡯ࡠ࠻ࡦࠦߊߠ㘺ᢱ߮ࠃ߅SECO6ࠍ mg/kgBWᷝߦ߁ࠃࠆߥߣടߚߒDIO㘺ᢱࠍਈޕߚ߃

㧘7ߚ߹ ㅳ㦂 C57BL/6NJcl 㓶ߦࠬ࠙ࡑ DIO ࿕ᒻ㘺ᢱࠍਈ߃㧘⢗࡮࠺ࡦ࠱⥠ਅᛩਈ߽ࠇߕ޿ ࡯ࡁ࠲50%ࠛ

ߦ࡞ SECO 6 mg/kgBW ࠍߩ߽ߚߒ߆ṁ߁ࠃࠆߥߣ 1 ᣣ 1 ࿁ᛩਈߒ㧘4 ㅳ㑆㘺⢒ޣޕߚߒ⚿ᨐߪߢ࠻࠶࡜ޤ㧘

⣺㑆⤑⢽⢌ߢਅᛩਈ⥠ࠈߒ߻㧘ߪߢࠬ࠙ࡑޕߚߞ߆ߥࠇࠄ⷗ߪᓇ㗀ߦ࠲࡯ࡔ࡜ࡄ⾰⢽߽ߢᛩਈᣇᴺߩߤ

ޕߚߞ߆ߥࠇࠄᓧߪᨐ⚿ߩห᭽ߪߢᛩਈ࠺ࡦ࠱㧘⢗߇ߚࠇࠄ⷗߇Ⴧട௑ะߩჇട㧘⣢๟࿐⢽⢌ߥ᦭ᗧߩ

 ޕࠆ޽ߢᬌ⸛ਛߪߡ޿ߟߦ⾰⢄⤳㧘ⴊਛ⢽ߩࠬ࠙ࡑ
 

 

 
㧰㧙㧤� ㆇേή⽶⩄࡮㕖೙㒢ߢ㘺⢒ߪߢ࠻࠶࡜ߚߒ㝼⡺ࠢࡄࡦ࠲⾰៨ขࠆࠃߦ╭㊀㊂Ⴧട

ߦ IGF-1  ޿ߥߒ㑐ਈߪ
٤Ỉ੗⌀᪸ሶ㧘ේ� ↱⌀㧘㝼૑࿻૓㧘቟੗ਁᥓ㧘ㅦ᳓⠹੺ 1㧘ᮮ੗㚅㉿ 1㧘 
᳓㊀⾆ᢥ㧘ጯ↰ᄥ㇢㧔ᗲᇫᄢ࡮ㄘ㧘1ᣣ᳓࡮↢ᯏ⎇㧕 

�

࠲ࠆ߼භࠍᄢඨߩน㘩ㇱߩ㧘㝼߇ࠆ޿ߡࠇߐߥ߇ႎ๔ߩߊㄭᐕ߽ᢙᄙߪߡ޿ߟߦᯏ⢻ᕈߩ㝼ᴤޤ⊛⋠ޣ

࡜࠳࠙࠻ࠤࠬࠆ޿ߡࠇߐ↪೑ߊᐢߡߒߣടᎿ㘩ຠߪޘᚒޕ޿ߥ޿ߡࠇߐ⸛ᬌࠅ߹޽ߪߡ޿ߟߦ⾰ࠢࡄࡦ

㝼⡺ࠢࡄࡦ࠲⾰㧔APP㧕ߒ⋠⌕ߦ㧘ᯏ⢻ᕈߡ޿ߟߦᬌ⸛ߩߢ߹ࠇߎޕࠆ޿ߡߒ⎇ⓥߢ㧘ㆇേή⽶⩄࡮㕖೙

㒢ߢ㘺⢒ߦ࠻࠶࡜ߚߒ APP ߰߭ࠆ޽ߢ╭㛽ᩰߡߒᲧセߣ៨ขࡦࠗ࠯㧘ࠞࠈߎߣߚߖߐ៨ขࠍ㘺ᢱ߻฽ࠍ

៨ข߇╭ߊ 2 ᣣߢ᦭ᗧߦჇടߚ߹ޕߚߒ㧘ᓟ⢇ࠡࠬࡊ࿕ቯߡ޿߅ߦ࠻࠶࡜❗⪛╭ࠆࠃߦ㧘APP ៨ขߪ㛽

ᩰ╭㊀㊂࿁ᓳߒࠄߚ߽ࠍ㧘ࠢࡄࡦ࠲⾰วᚑࠍଦㅴࠆߔ IGF-1㧔ࠗࡦ࡝ࠬࡦ᭽ᚑ㐳࿃ሶ 1㧕ߩ⊒⃻ࡔ࡜ࡅࠍ

㧘߭ߪߢᧄ⎇ⓥޕߚߖߐჇടߦ᦭ᗧߢ╭ ߩߢ⤳ቯ㧘⢄᷹ߩㆮવሶ⊒⃻ࠆߔ㑐ߦᒻᚑ╭ࠆߌ߅ߦ╭ߊ߰ IGF-1
ㆮવሶ⊒⃻᷹ߩቯ㧘ⴊਛߩ IGF-1 Ớᐲ᷹ߩቯࠍⴕ޿㧘APP ៨ขࠆࠃߦ╭㊀㊂Ⴧടߩᯏ᭴ࠍᬌ⸛ޕߚߒ 
5ޤᨐ⚿࡮ᣇᴺޣ ㅳ㦂ߩ SD 㓶ࠢࡄࡦ࠲ߦ࠻࠶࡜⾰Ḯߪߚ߹ࡦࠗ࠯ࠞ߇ APP 㧘7߃ਈࠍ㘺ᢱߩ ᣣ㑆㘺⢒ߒ

ⴊਛߒណขࠍⴊᷡߚ߹ޕߚߒቯ᷹ࠍቯᓟ㧘ㆮવሶ⊒⃻᷹ࠍ㧘㊀㊂ߒណขࠍ⤳⢄࡮╭ᓟ㧘㛽ᩰߩߘޕߚ IGF-1
Ớᐲ᷹ࠍቯࡦࠗ࠯ࠞޕߚߒ៨ขߣᲧセߡߒ㧘APP ៨ขߊ߰߭ࠅࠃߦ╭㊀㊂߇᦭ᗧߦჇടߊ߰߭ޕߚߒ╭

㧘APPߪߢ ៨ขࠢࡄࡦ࠲ࠅࠃߦ⾰ಽ⸃ଦㅴ࿃ሶࠆ޽ߢ MuRF1 ࠆ޽ߢ⢈ᄢᛥ೙࿃ሶ╭ߣ Myostatin ⃻⊑ߩ

ߚ߹ޕߚߒዋᷫ߇ mTOR ࠆߔଦㅴࠍวᚑ⾰ࠢࡄࡦ࠲ߡߒ੺ࠍ IGF-1 ߩߢ⤳⢄ޕߚߞ߆ߥߒᄌൻߪ⃻⊑ߩ

IGF-1 ߩⴊਛߣ⃻⊑ߩ IGF-1 Ớᐲ߽ᄌൻޕߚߞ߆ߥߒ 
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㧰㧙㧥�  ൻࠪࠠࠝߩࡦࡆࡠࠣࠝࡒ࠻ࡔࠆࠃߦࡦࠗ࠹ࠬࠪ-࡞࡯ࡁࠚࡈ࡝ࡐ
٤ਃᶆ߆ࠁℂ㧘ᧄ↰ᴕℂ㧘Ⴧ↰ବ຦㧔ᓼፉᄢ㒮࡮✚ว㧕 
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ߎߣޕࠆ޿ߡࠇࠊⴕߦⓥ߽ᐢ▸࿐⎇ߩߘ㧘ࠇߐᦼᓙ߇ᯏ⢻ߥޘ㧘⃻࿷㧘᭽ߪߦ࡞࡯ࡁࠚࡈ࡝ࡐޤ⊛⋠ޣ

߇⚛ಽሶ⁁㉄ߦࡦ㧞ଔ㋕ࠗࠝߩ਄ࡦࡆࡠࠣࠝࡒߩࡦࡆࡠࠣࠝࡒ⾰ࠢࡄࡦ࠲⚛⦡㧘ߪ⦡ᣂ㞲ߩ㧘㘩⡺ߢࠈ

㈩૏ߒ㧘㞲⿒⦡ߢߣߎࠆߥߣࡦࡆࡠࠣࠝࡒࠪࠠࠝߩ๒⦡ߒ߆ߒޕࠆ޿ߡߒ㧘ߪࡦࡆࡠࠣࠝࡒࠪࠠࠝߩߎ

㧘ࠝࠠߡߞᓥޕࠆߔⶊᄌൻߪ㧘㘩⡺ࠅߥߦࡦࡆࡠࠣࠝࡒ࠻ࡔߚߞߥߣ㧟ଔ߇㧘㋕ߊߥߪߢ቟ቯߤ߶ࠇߘ

ࡁࠚࡈ࡝ࡐ㧘᛫㉄ൻߢࠈߎߣޕࠆࠇߐߣ㊀ⷐߪߣߎߟ଻ࠍ⦡ߩ㘩⡺ࠆࠃߦᚑ㧘⛽ᜬ↢ߩࡦࡆࡠࠣࠝࡒࠪ

࡞࡯ࡁࠚࡈ࡝ࡐ㧘ߒ⋠⌕ߦㆶరജߩ࡞࡯ࡁࠚࡈ࡝ࡐ㧘ߪߢᧄ⎇ⓥޕࠆࠇߐߣࠆ޽߇ㆶరᕈ޿ᒝߪߦ࡞࡯

 ޕߚߒ⸛ᬌࠍ߆น⢻߇ᜬ⛽ߩߘൻ㧘෸߮ࡦࡆࡠࠣࠝࡒ㧘ࠝࠠࠪߡߒㆶరࠍ㋕࠻࡯࡟ࠠߩဳ࠻ࡔ㧘߇
ๆశࠬߩߘ㧘ߡߒടᷝߦṁᶧࡦࡆࡠࠣࠝࡒ࠻ࡔࠍ㘃࡞࡯ࡁࠚࡈ࡝ࡐࠆߔ᦭ࠍ᛫㉄ൻᕈޤᣇᴺ෸߮⚿ᨐޣ

ࡁࠚࡈ࡝ࡐߩߊᨐ㧘ᄙ⚿ߩߘޕߚߒଔ⹏ࠍᄌ឵⢻ߩ߳ࡦࡆࡠࠣࠝࡒ㧘ࠝࠠࠪߒቯ᷹ߦ⊛ᤨ⚻ࠍ࡞࠻ࠢࡍ

ߎߘޕߚߞ߆ߥ߈ߢߪߣߎࠆߔᄌ឵ߦ⊛₸ലߦࡦࡆࡠࠣࠝࡒࠪࠠࠝࠍࡦࡆࡠࠣࠝࡒ࠻ࡔ㧘ߡ޿߅ߦ࡞࡯

ᨐ㧘⚿ߩߘޕߚߒ⸛ᬌࠍലᨐߩ߳ࡦࡆࡠࠣࠝࡒ࠻ࡔߩ࡞࡯ࡁࠚࡈ࡝ࡐ㧘ౣᐲߖߐ౒ሽࠍࡦࠗ࠹㧘ࠪࠬߢ

ࡒࠪࠠࠝߩ₸ല޿㧘㜞ߦਛߩ⾰‛ߚߞ߆ߥ߈ߢࠍൻࠪࠠࠝߩࡦࡆࡠࠣࠝࡒ࠻ࡔߪߢߺߩ࡞࡯ࡁࠚࡈ࡝ࡐ

ࠃߩߤ㧘ߢሽ࿷ਅࡦࠗ࠹㧘ࠪࠬ߇࡞࡯ࡁࠚࡈ࡝ࡐߩࠄࠇߎޕߚߒߛ޿⷗ࠍ⾰‛ߔ␜ࠍ↪ൻ૞ࡦࡆࡠࠣࠝ

ᨆ⸂ߡ޿ߠၮߦ᭴ㅧᄌൻࠆࠃߦ෻ᔕߩ࡞࡯ࡁࠚࡈ࡝ࡐ㧘߆ߩࠆ߈ߢൻࠪࠠࠝࠍࡦࡆࡦࡠࠣࠝࡒ࠻ࡔߦ߁

 ޕࠆߔႎ๔ߡߖ૬ߣᨐ⚿ߚߞⴕࠍ
 

 

 
㧰㧙��� Ꮧዋ♧ D-ࠍࠬ࡯ࠦࠪࡊಣℂࠕ࡝࠼ࡦࠦ࠻ࡒࠆߌ߅ߦ⯻✢ߚߒዪ࿷ဳ SOD ⃻⊑ߩ

㊂ 
٤ጊญᄢ⾆㧘૒⮮ᱜ⾗㧔㚅Ꮉᄢ࡮ㄘ㧕 
 

�

ߩࠬ࡯࠻ࠢ࡞ࡈ-㧘DߪࠄṶ⠪ޤ⊛⋠ޣ C-3 ♧Ꮧዋࠆ޽ߢ࡯ࡑࡇࠛ D-߇ࠬ࡯ࠦࠪࡊ㧘✢⯻ Caenorhabditis 
elegans ߩኼ๮ࠍᑧ㐳ࠍߣߎࠆߔႎ๔ߦࠄߐޕࠆ޿ߡߒᢙᄙࠆ޽ߊන♧⇣ᕈ૕ࠄ߆߆ߥߩ㧘ኼ๮ᑧ㐳࡮᛫

⠧ൻ‛⾰ࠍࠣࡦ࠾࡯࡝ࠢࠬߩⴕ߇ࠆ޿ߡߞ㧘✢⯻ኼ๮⹜㛎ߪ⚂㧝ࠞ᦬ߩᦼ㑆ࠅ߆߆߇㧘⚿ᨐ߈ߟࠄ߫ߩ

߽ᄢߢߎߘޕ޿߈㧘ࠅࠃ◲ଢߥ✢⯻⠧ൻ⹏ଔᴺߩ㐿⊒߇ᔅⷐߣࠆ޽ߢ⠨ޕߚ߃� �  
੍஻⹜㛎ߡ޿߅ߦ㧘ട㦂ߦ઻ࠕ࡝࠼ࡦࠦ࠻ࡒߡߞዪ࿷ဳࠬ࠯࡯࠲ࡓࠬ࠺࠼ࠪࠠࠝ࡯ࡄ࡯ㆮવሶ sod-3 ߩ

⊒⃻㊂߇Ⴧടࠍߣߎࠆ޿ߡߒ⷗ߩߎޕߚߒߛ޿ sod-3 ㆮવሶ⊒⃻㊂ߩ⯻✢ࠍട㦂࡮⠧ൻ࡯ࠞ࡯ࡑࠝࠗࡃߩ

߁઻ߦ㧘ട㦂ߡ޿↪ࠍ⯻✢ߚߒಣℂࠍࠬ࡯ࠦࠪࡊ-㧘D߃⠨ߣ߆޿ߥ߃૶ߦ sod-3 ㆮવሶ⊒⃻㊂ߩᄌൻ࡟ࠍ

 ޕߚߒᩏ⺞ࠅࠃߦ(GFP)ࠗ࠮࠶ࠕ࡯࠲࡯ࡐ
㧘SOD-3::GFPߪߦታ㛎ޤᨐ⚿࡮ᣇᴺޣ Ⲣวㆮવሶࠍዉ౉ߚߒᄌ⇣૕ CF1553 (muIs84)  ߩߎޕߚ޿↪ࠍᄌ

⇣૕ࠍห⺞ၭ㙃ߒ㧘ᚑᾫᚑ⯻ࠍᓧޕߚᓧߚࠇࠄᚑ⯻ࠍ D-ࠍࠬ࡯ࠦࠪࡊ฽߻ᶧ૕ၭ࿾ߒ⒖ߦ㧘20͠ߢ㕒⟎

ၭ㙃ࠍⴕࠄ߆ߎߎޕߚߞᲤᣣߪ޿ࠆ޽㓒ᣣߢ 10㨪20 ୘૕ࠍขࠅ಴ߒ㧘Ⱟశ㗼ᓸ㏜౮⌀ࠍ᠟ᓇޕߚߒᓧࠄ

ߪ௝↹ߚࠇ ImageJ 㧘sod-3ߒቯ㊂ࠍノᐲߡ޿↪ࠍ ⊒⃻㊂ޕߚߒߣD-ࠬ࡯ࠦࠪࡊಣℂߩ⯻✢ߚߒࠍ sod-3 ㆮ

વሶ⊒⃻㊂ߪήಣℂ✢⯻ߣห᭽㧘ട㦂ߦ઻ߡߞჇടޕߚ޿ߡߒ⃻࿷㧘➅ࠅ㄰ߒታ㛎ࠍⴕ޿㧘D-࡯ࠦࠪࡊ

ࠬಣℂߡߞࠃߦ㧘sod-3 ⊒⃻㊂߇Ⴧടᷫ߆ߩࠆߔዋࠍ߆ߩࠆߔ⏕⹺ޕࠆ޿ߡߒ 
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㧰㧙��� ࡦࡒ࠲ࡆ B12ᒝൻᬀ‛ᕈ੃㉄⊒㉂㘩ຠ㧔ࠩ࠻࠙࡜ࠢ࡯ࡢ㧕ߩ㐿⊒ 
٤ർ᧛᦭ሶ㧘⟤⮮෹ඳ 1㧘⮮੗ਭ⟤ሶ 2㧘⮐↰ⴕື 1㧘ળ⷗ᔘೣ 1㧘ᷰㆻᢥ㓶 1 
㧔㠽ขᄢ㒮࡮ㄘ㧘1㠽ขᄢ㒮࡮ㅪวㄘ㧘2㠽ขᄢ࡮ㄘ㧕 
 

�

ࡦࡒ࠲ࡆޤ⊛⋠ޣ B12  (B12) ߪᓸ↢‛ߡߞࠃߦ↢วᚑࠇߐ㧘㘩‛ㅪ㎮ࠅࠃߦ㜞╬േ‛ߩ૕ౝߦๆ෼࡮⫾Ⓧ

ߪ‛ᬀ╬㜞ޕࠆࠇߐ B12ଐሽᕈ㉂⚛߿ઍ⻢♽ࠍᜬ߼ߚ޿ߥߚ㧘ᬀ‛ᕈ㘩ຠߦ B12ߪ฽߹ߕࠇ㧘෩ᩰߥ⩿㘩

ਥ⟵⠪╬ߢേ‛ᕈ㘩ຠߩ៨ขਇ⿷ߡ޿߅ߦੱߩ B12ᰳਲ∝߇∝⊑ߩෂᗋߢߎߘޕࠆࠇߐᧄ⎇ⓥߪߢ㧘⩿㘩

ਥ⟵⠪߇ᄙࡄ࠶ࡠ࡯࡛޿⻉࿖ߦ⊛⥸৻ߢ㘩ࠆ޿ߡࠇߐ੃㉄⊒㉂㘩ຠࠩ࠻࠙࡜ࠢ࡯ࡢ㧔ࠠߩ࠷ࡌࡖẃ‛㧕

ߡ޿↪ࠍ⩶㧘B12↢↥੃㉄ߒ⋠⌕ߦ B12ᒝൻࠩߩ࠻࠙࡜ࠢ࡯ࡢ૞⵾ࠍᬌ⸛ޕߚߒ 
ࠍㆬ೎ߩ⩶ߚߒㆡߦ࠻࠙࡜ࠢ࡯ࡢ㧘ࠩߡ޿↪ࠍ᳝ࠅ៦ߩ࠷ࡌࡖࠠࠄ߆ਛߩ⩶B12↢↥੃㉄ޤᨐ⚿࡮ᣇᴺޣ

ⴕޕࠩߚߞ ടᓟ㧘ࠠᷝࠍ㘩Ⴎߦน㘩ㇱ࠷ࡌࡖࠠߡߒߣ⵾ᴺ⺞ߩ࠻࠙࡜ࠢ࡯ࡢ ߩ㊀㊂࠷ࡌࡖ 0.1 %, 0.2 % ෸
߮ 0.5 % (w/w) ߩ੃㉄⩶ᷝࠍടߒ㧘25°C ߢ 3 ᣣ㑆⊒㉂ߪ࠻࠙࡜ࠢ࡯ࡢࠩߩ࡞࡯ࡠ࠻ࡦࠦޕߚߖߐห᭽ߩ

᧦ઙߢ⥄ὼ⊒㉂ߖߐ⺞⵾ޕߚߒ੃㉄⩶෸߮ࠩߩ࠻࠙࡜ࠢ࡯ࡢ B12 ቯ㊂ߪ Lactobacillus delbrueckii subsp. 
lactis ATCC 7830 ߪหቯߩ‛B12ൻวޕߚߒቯ᷹ߢᓸ↢‛ቇ⊛ቯ㊂ᴺߚ޿↪ࠍ E. coli 215 ࠝࠝࠗࡃߚ޿↪ࠍ

නߢ࡯࠲ࡦ࠮ࠬࡦࠛࠗࠨ࠼࡞࡯ࠖࡈ㠽ขᄢቇㄘቇㇱ㒝ዻߢਛߩ⩶B12↢↥੃㉄ޕߚߒଔ⹏ߢᴺࡓ࡜ࠣ࠻࡯

㔌ߚࠇߐ MII-12 ᩣ㧔62.2r14.5 ng/g Ḩ㊀㊂㧕߇ᦨ߽ B12฽㊂߇㜞ߊ㧘ࠪ࠼࡯ࡘ B12ߪ฽߹ߕࠇ㧘⌀ߩ B12

MII-12ޕߚߞߥߣ߆ࠄ᣿߇ߣߎࠆߔ᧪↱ߦ ᩣࠍ 0.5 % ᷝടߡߒ૞⵾ߩ࠻࠙࡜ࠢ࡯ࡢࠩߚߒ B12฽㊂ߪ 0.3 
Pg/100g Ḩ㊀㊂ࠅ޽ߢ㧘ࠦߩ࡞࡯ࡠ࠻ࡦ⚂ 3 ୚ߩ B12฽㊂ޕߚߒ␜ࠍએ਄ߩ⚿ᨐࠅࠃ㧘ᧄ B12↢↥੃㉄⩶

 ޕߚࠇߐໂ␜߇ߣߎࠆ޽ߢน⢻߇૞⵾ߩ㧘B12ᒝൻ㘩ຠߢߣߎࠆߔടᷝࠍ
 

 

 
㧰㧙��� ࡦࡒ࠲ࡆࠆࠇ߹฽ߦ෸߮᧻㔺ࡈࡘ࡝࠻ B12ൻว‛ߩ․ᕈ�

٤ṙ� 㘧㧘┻ਛ㊀㓶 1㧘⮐↰ⴕື㧘㔮᧛ౖብ 2㧘ᷰㆺᢥ㓶��


㠽ขᄢ㒮࡮ㅪวㄘ㧘1ᄢ㒋ᐭᄢ㒮࡮↢๮ⅣႺ㧘2㠽ขᄢ࡮ㄘ࡮⩶㘃ߎߩ߈ㆮ⾗࠮�

 
�

ߩޠࡈࡘ࡝࠻⊕ޟߣޠࡈࡘ࡝࠻㤥ޟߡߌಽߊ߈㧘ᄢࠇࠊ⸒߽ߣ೎ฬ⷏ᵗ᧻㔺ߪࡈࡘ࡝࠻ޤ⊛⋠ޣ 2 ⒳㘃

ߩޘᚒߩߢ߹ࠇߎޕࠆ޽ߢࠦࡁࠠࠆ޿ߡߞߥߦ㧘㜞⚖㘩᧚ߢߟߣ߭ߩ਎⇇ਃᄢ⃟๧ߪࡈࡘ࡝࠻ޕࠆ޽߇

⎇ⓥߪߢ㧘㘩↪ࠠߩࠦࡁ৻ㇱߦዋ㊂ࡦࡒ࠲ࡆߩ B12(B12)߇฽߹߇ߣߎࠆ޿ߡࠇ᣿ߚ߹ޕߚߒߦ߆ࠄ㧘ߩߘ

ਛߪߦ㕖ᄤὼဳ B12ࠆ޽ߢ B12[c-lactone]߇ᬌ಴ߢߎߘޕߚࠇߐ㧘੹࿁ߪ᧻㔺෸߮⷏ᵗ᧻㔺㧔ࡈࡘ࡝࠻㧕ߩ

B12฽᦭㊂ߣ B12ൻว‛ࠍหቯޕߚߒ 
㠽ขᄢቇ⩶㘃ㆮߪ㔺᧻ޕߚ޿↪ࠍᏒ⽼ຠ㧔➧⹣㧘಄ಓ㧘↢㧕ߪࡈࡘ࡝࠻⊕ߣࡈࡘ࡝࠻㤥ޤᨐ⚿࡮ᣇᴺޣ

વ⾗Ḯੱߢ࡯࠲ࡦ࠮Ꮏᩱၭޕߚ޿↪ࠍߩ߽ߚߒฦࠄ߆࡞ࡊࡦࠨ B12ߩ᛽಴࡮ቯ㊂ߪ㧘੖⸓Ⴧ⵬ᣣᧄ㘩ຠᮡ

Ḱᚑಽ⴫ߢណ↪ࠆࠇߐ L.delbrueckii subsp. lactis ATCC7830 ࡈࡘ࡝࠻ޕߚߒቯ᷹ߢᓸ↢‛⊛ቯ㊂ᴺߚ޿↪ࠍ

ߩ B12฽㊂ߪ㧘6.0 ~ 18.7 ȝg/100 g ⒟ᐲࠅ޽ߢ㧘᧻㔺㧔7.0 ȝg/100 g㧕ߦᲧߡߴ㜞޿୯ߚ߹ޕߚߞ޽ߢ㧘᛽

಴ᶧߡ޿↪ࠍE. coli 215ࠆࠃߦTLCߣࡓ࡜ࠣ࠻࡯ࠝࠝࠗࡃLC/ESI-MS/MSߢ⹦⚦ߦಽᨆࠍⴕߚߞ⚿ᨐ㧘

ߡ޿߅ߦ෸߮᧻㔺ࡈࡘ࡝࠻ߩߡߴߔ B12߇ߺߩᬌ಴ޕߚࠇߐ 
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㧰㧙��� ᩕ㙃⵬ഥ㘩ຠ࡜࡟ࡠࠢߩ㍤೷ߦ฽߹ࡦࡒ࠲ࡆࠆࠇ B12ൻว‛ߩ♖ኒಽᨆ�

٤ᵻ੗ᖘ੫㧘⟤⮮෹ඳ 1㧘ᄙḓ৻ᙗ㧘⮐↰ⴕື 1㧘┻ਛ㊀㓶 2㧘Ḵญ� ੨ 3㧘�

ᷰㆻᢥ㓶 1㧔㠽ขᄢ㒮࡮ㄘ㧘1㠽ขᄢ㒮࡮ㅪวㄘ㧘2ᄢ㒋ᐭᄢ㒮࡮↢๮ⅣႺ㧘3࡮ࡦࠨ

 㧕࡜࡟ࡠࠢ
�

ࡦࡒ࠲ࡆߪߦㇱ৻ߩ㘃⮺ࠆ޽ߢ‛↢ᩭ⌀ޤ⊛⋠ޣ B12(B12)߇฽߹߇ߣߎࠆ޿ߡࠇႎ๔ࠅ߅ߡࠇߐ㧘ࠄࠇߎ

ߡߞߣߦ㘩ਥ⟵⠪⪀ߪ㘃⮺ߩ B12 ࠄ߆ⓥ⎇ߩߢ߹ࠇߎ㧘ߒ߆ߒޕࠆࠇࠄ߃⠨ߣࠆ߁ࠅߥߦଏ⛎Ḯ޿⦟ߩ

B12 ࠼࡯ࡘࠪߥਇᵴᕈߦ⊛ℂ↢ߡ޿߅ߦ࠻ࡅߪߦ࠽࡝࡞ࡇࠬߩ⮺⮣↪㘩ࠆࠇߐߣ߻฽ߦᄙ㊂߇ B12 ᄙ㊂߇

ࡠ㘃ࠢ⮺✛ࠆ޿ߡࠇߐ↪೑ߡߒߣᩕ㙃⵬ഥ㘩ຠߓหߪߢᧄ⎇ⓥޕߚߞߥߦ߆ࠄ᣿߇ߣߎࠆ޿ߡࠇ߹฽ߦ

ࠆࠇ߹฽ߦᏒ⽼㍤೷ߩ࡜࡟ B12ൻว‛ߩ․ᕈࠍᬌ⸛ޕߚߒ 
ࠄ߆㍤೷࡜࡟ࡠࠢߩ⽼Ꮢޤᣇᴺޣ B12 ࠆ޿ߡࠇߐ↪ណߢ੖⸓Ⴧ⵬ᣣᧄ㘩ຠᮡḰᚑಽ⴫ߪቯ㊂࡮᛽಴ߩ

Lactobacillus delbrueckii subsp. lactis ATCC7830 ߪ‛B12ൻวޕߚߒቯ᷹ߢᓸ↢‛ቇ⊛ቯ㊂ᴺߚ޿↪ࠍ E. coli 
215 ߣᴺࡓ࡜ࠣ࠻࡯ࠝࠝࠗࡃߚ޿↪ࠍ LC/ESI-MS/MS 㧘ࠢߚ߹ޕߚߒหቯߢ ࠗࡁ࡝ࠦߩᧂหቯߩਛ࡜࡟ࡠ

ߪ‛᭽ൻว࠼ HPLC  ޕߚߒ⸛ᬌࠍߣߎࠆߔหቯࠅࠃߦ㧘ᯏེಽᨆߒ⵾♖ߡ޿↪ࠍ
㍤೷࡜࡟ࡠࠢߩ⽼Ꮢޤᨐ⚿ޣ 19 ⒳㘃ߜ߁ߩ 15 ⒳㘃ࠄ߆ B12 ߣࡓ࡜ࠣ࠻࡯ࠝࠝࠗࡃޕߚࠇߐᬌ಴߇

LC/ESI-MS/MS ߩ⌀ߪߩߚࠇߐᬌ಴ࠄ߆࡜࡟ࡠ㧘ࠢࠄ߆ᨐ⚿ߩ B12 B12ޕߚߞߥߣ߆ࠄ᣿߇ߣߎࠆ޽ߢ ฽

㊂᷹ࠍቯࠈߎߣߚߒ㧘15 ⒳㘃ߩ࡜࡟ࡠࠢߩౝ 8 ⒳㘃ߪ 192㨪415 ȝg/100 g ޿㜞ߦ㕖Ᏹߣ B12฽㊂ޕߚߒ␜ࠍ

ߚࠇߐᬌ಴߇㧘B12ߚ߹ 15 ⒳㘃ߩ࡜࡟ࡠࠢߩౝ 4 ⒳㘃ࠄ߆ᧂหቯ࠼ࠗࡁ࡝ࠦߩ᭽ൻว‛߇ᬌ಴ࠇߐ㧘⃻

࿷㧘ߩߎᧂหቯ‛⾰ߡ޿ߟߦ⹦⚦ߦಽᨆޕࠆ޿ߡߒ 
 

 

 

 
㧰㧙��� Ⴎ⚛♽Ვ⩶೷ࡦࡒ࠲ࡆ߇ B12ߦ෸߷ߔᓇ㗀 

٤਄↰� ᄩ㧘㚍႐ᵏᒄ㧘⮐↰ⴕື㧘ᷰㆺᢥ㓶㧔㠽ขᄢ㒮࡮ㄘ㧕 
 
 

�

ࡦࡒ࠲ࡆޤ⊛⋠ޣ B12㧔B12㧕ߪਥߦേ‛ᕈ㘩ຠߦᄙߊ฽߹ޕࠆࠇᒰ⎇ⓥቶߤߥ⨧ᬁߡ޿߅ߦ৻ㇱࠦࡁࠠߩ

޿ߥߐ␜ࠍℂᵴᕈ↢ߪߦ B12[c-lactone]߇฽߹߇ߣߎࠆ޿ߡࠇ᣿ޕߚߞߥߣ߆ࠄB12[c-lactone]ߪ B12ࡠࠢߣ

ࡦࡒ࡜ T㧔᦭ᯏႮ⚛♽Ვ⩶೷㧕ߩߣ෻ᔕߡߞࠃߦ↢ᚑ߇ߣߎࠆߔႎ๔ߢߎߘޕࠆ޿ߡࠇߐᧄ⎇ⓥࡠࠢߪߢ

ࡦࡒ࡜ T ߡ޿↪ࠍᓸ㉄ᕈ㔚⸃᳓ࠆ޽ߢႮ⚛♽Ვ⩶೷ߟᜬࠍᲕ⩶⢻ߩห᭽ߣ B12ߦ෸߷ߔᓇ㗀ࠍᬌ⸛ޕߚߒ

ࠍ᦭ലႮ⚛Ớᐲߪߢᧄ⎇ⓥޤᨐ⚿࡮ᣇᴺޣ 10㧘30 ppm ߣࠄࠇߎޕߚ޿↪ࠍᓸ㉄ᕈ㔚⸃᳓ߚߒ⵾⺞ߦ B12

㧔⚳Ớᐲ 10 ǴM㧕ᷙࠍวߒ㧘෻ᔕ⋥ᓟࠄ߆ 180 ಽ㑆⚻ᤨ⊛ߦ⚡ᄖนⷞๆశࠬߩ࡞࠻ࠢࡍᄌൻ᷹ࠍቯޕߚߒ

ࠍ෻ᔕᶧߦ߼ߚࠆᓧࠍ‛↥෻ᔕߚ߹ Sep-Pak C18 ߣࡓ࡜ࠞ HPLC  ޕߚߒ⵾♖ߡ޿↪ࠍ
᦭ലႮ⚛Ớᐲ 10 ppm ߣᓸ㉄ᕈ㔚⸃᳓ߩ B12ᷙࠍวߖߐ㧘෻ᔕ㐿ᆎ 20 ಽᓟߩ⚡ᄖนⷞๆశࠬࠍ࡞࠻ࠢࡍ

᷹ቯࠈߎߣߚߒ㧘B12ᭂߥ⊛⇣․ߦᄢๆ෼ᵄ㐳 361 nm ߇ 364 nm ઃㄭ߳㧘߹ߚ 520 – 550 nm ߇ๆ෼Ꮺߩ 550 
– 585 nm ઃㄭ߳ࠪߦࠄߐޕߚ޿ߡߒ࠻ࡈ HPLC ಽᨆߩ⚿ᨐ㧘෻ᔕ㐿ᆎ 60 ಽᓟߪߦ 2 ⏕ࠍ‛෻ᔕ↢ᚑߩߟ

⹺ߚ߹ޕߚߒ᦭ലႮ⚛Ớᐲ 30 ppm ߣᓸ㉄ᕈ㔚⸃᳓ߩ B12ߩ෻ᔕߪߢ㧘೨⠪ߩ႐ว߽ࠅࠃ⍴ᤨ㑆ߢห᭽ߩ

⃻⽎߇⏕⹺ࠇߐ㧘ᤨߦࠄߐ㑆߇⚻ㆊߣࠆߔ 2 ޕߚߞߥߊߥ߈ߢ߇ߣߎࠆߔᬌ಴ߡࠇߐ⸂ಽߪ‛↥෻ᔕߩߟ

ߡ⚻ࠍਛ㑆૕ߩߟ2ߦਥߡߒ෻ᔕߣᓸ㉄ᕈ㔚⸃᳓ߩૐỚᐲࠆ޿ߡߌฃࠍ㘩ຠᷝട‛ᜰቯߪB12ߡߞ߇ߚߒ

ಽ⸃ߣࠆ⥋ߦផቯޕࠆࠇߐ 
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2014年度日本農芸化学会中四国支部大会
（第40回講演会）

実行委員長：大政　健史
連絡先：徳島大学大学院ソシオテクノサイエンス研究部
 T E L：088-656-7408
 E-mail：nouka-tokushima@tokushima-u.ac.jp

2014年度日本農芸化学会中四国支部大会実行委員会

実行委員長　大政健史（徳島大院・STS研究部）
実行副委員長　田中　保（徳島大院・HBS研究部）
総務・会計・広報
　○向井理恵（徳島大院・HBS研究部），湯浅恵造（徳島大院・STS研究部）
要旨集・プログラム
　○近藤美樹（徳島文理大），間世田英明（徳島大院・STS研究部），
   　兼目裕充（徳島文理大），櫻谷英治　（徳島大院・STS研究部）
会　場
　○金丸　芳（徳島大院・SAS研究部），中村光裕（徳島大院・SAS研究部），
   　中川秀幸（徳島大院・SAS研究部），林　直宏（大塚化学（株）），
　　岡崎貴世（四国大），新居佳孝（徳島県立工業技術セ）
懇親会
　○増田俊哉（徳島大院・SAS研究部），横井川久己男（徳島大院・SAS研究部），
   　寺尾純二（徳島大院・HBS研究部），川上竜巳（徳島大院・SAS研究部），
   　酒井　徹（徳島大院・HBS研究部）



支部からのお知らせ

1.　学会創立90周年記念第41回講演会（支部例会）
 　開催日：2015年１月24日（土）
 　場　所：水産大学校
 　内　容：受賞講演，一般講演
 　講演申込締切：2014年12月22日（月）
 　講演要旨締切：2015年１月５日（月）
 　世話人：原田和樹（水産大学校）

2.　学会創立90周年記念第24回市民フォーラム
 　開催日：2014年11月８日（土）
 　場　所：愛媛大学
 　内　容：招待講演
 　世話人：菅原卓也（愛媛大学農学部）

3.　学会創立90周年記念第18回若手研究者シンポジウム
 　開催日：2014年９月20日（土）
 　場　所：愛媛大学農学部
 　内　容：招待講演
 　世話人：渡辺誠也（愛媛大学農学部）

日本農芸化学会中四国支部事務局
〒700-8530　岡山市北区津島中 1-1-1
岡山大学大学院環境生命科学研究科
農生命科学専攻生物機能化学講座内
支部ホームページ：http://jsbba-cs.jp
E-mail：nouka_chushi@okayama-u.ac.jp

2014年（平成26年）9月26日発行


