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◊✲ᡂᯝࡢᴫせ㸸 

ࣥࢩࢺࢡࣛ࣋ Aࠊࡣᙉ࣒࣮ࢯ࢔ࢸࣟࣉ࠸㜼ᐖస⏝ࢆᣢࡘኳ↛໬ྜ≀࡛ࠋࡿ࠶ᙜヱ໬ྜ≀ࡢ⤖
ගᶆ㆑ㄏᑟ⺯࠸㧗ࡢ⣽⬊⭷㏱㐣ᛶࠊ࡟ࡵࡓࡿࡍᐃྠࢆࢺࢵࢽࣘࣈࢧࡢෆ࣒࣮ࢯ࢔ࢸࣟࣉࡿࡍྜ
యࢆసᡂ࡚࠸⏝ࢆࢀࡇࠋࡓࡋ in vivo࡜ in vitroࡢ⸆๣ࡢᣲືࢆẚ㍑ࠊࢁࡇ࡜ࡓࡋin vitro࡛ࠊࡣ
β5 in vivoࠊࡀࡍ♧ࢆゎ㞳㏿ᗘྜ⤖࠸㐜ࡋྜ⤖࡟ඃඛⓗ࡟ࢺࢵࢽࣘࣈࢧ β1ࡣ࡚࠸࠾࡟ ࣘࣈࢧ
ࢵࢽࣘࣈࢧไᚚࡣ࠸㐪ࡢࡇࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡍ♧ࢆゎ㞳㏿ᗘྜ⤖࠸㏿ࡋྜ⤖࡟ඃඛⓗ࡟ࢺࢵࢽ
ࡿ࠶࡛ࢺ 19S」ྜయࡢᙳ㡪࡜ࡢࡶࡿࡼ࡟♧၀ࠋࡓࢀࡉ 
 

஺௜㢠 
                               㸦㔠㢠༢఩㸸෇㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

2006 ᖺᗘ 1,200,000 0 1,200,000 

2007 ᖺᗘ 1,100,000 0 1,100,000 

2008 ᖺᗘ 900,000 270,000 1,170,000 

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,200,000 270,000 3,470,000 

 
 

◊✲ศ㔝㸸་ṑ⸆Ꮫ 

 ศ⛉࣭⣽┠㸸⸆Ꮫ࣭๰⸆໬Ꮫࡢ㈝◊⛉

   ヂᚋಟ㣭⩻࣭࣒࣮ࢯ࢔ࢸࣟࣉ㸸་⸆ศᏊᶵ⬟Ꮫ࣭ࢻ࣮࣮࣡࢟

 
㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

⺮ⓑ㉁ศゎࠊࡣ㑇ఏᏊ㌿෗ไᚚࡣ࡜㏫᪉ྥ
ࡊࡲࡉࡢ⣽⬊ෆࠊ࠸⾜ࢆㄪ⠇ࡢⓑ㉁㔞⺮ࡽ࠿
ࡢⓑ㉁ศゎ⺮ࠋࡿ࠸࡚ࡗࢃ㛵࡟ࢺࣥ࣋࢖࡞ࡲ
୺せ⤒㊰ࢯ࢔ࢸࣟࣉ-ࣥࢳ࢟ࣅࣘࡀࡘ࡜ࡦࡢ
࣮࣒⣔࡛ࡿ࠶㸦Baumeister, Cell, 92, 367, 
1998㸧ࡢ࡚࡭ࡍࡣ࣒࣮ࢯ࢔ࢸࣟࣉࠋ⣽⬊࡟Ꮡ
ᅾࡿࡍ㓝⣲」ྜయ࡛ࣥࢳ࢟ࣅ࣏ࣘࣜࠊࡾ࠶໬
ࢸࣟࣉࠋࡿࡍศゎ࡟࠿ࡸࡳࡍࢆⓑ㉁⺮ࡓࢀࡉ
ᩘࡣ࣒࣮ࢯ࢔ 10 యྜ「ࡿ࡞ࡽ࠿ᵓᡂせ⣲ࡢ
఩࡟୰ᚰ㒊ࡀࡢ࠺ᢸࢆⓑ㉁ศゎ⺮ࠊࡀࡿ࠶࡛
ࣘࣈࢧࡢ㸱✀㢮࠺࠸࡜β5ࠊβ2ࠊβ1ࡿࡍ⨨

ษ᩿≉␗ᛶࡿ࡞␗ࠊࡣࡽࢀࡇࠋࡿ࠶࡛ࢺࢵࢽ
ࣃࢫ࢝ࢀࡒࢀࡑࠊࡾ࠶࡛ࢮ࣮࢔ࢸࣟࣉࡘᣢࢆ
ᛶࡓఝ࡟ࣥࢩࣉࣜࢺ࣭ࣔ࢟ࣥࢩࣉࣜࢺ࣭ࢮ࣮
㉁ࢆᣢ1990ࠋࡘ ᖺ௦࣒࣮ࢯ࢔ࢸࣟࣉࠊࡾࡼ
⏤࡟⬊⣽ࢇࡀࡢ✀ྛࠊࡾࡼ࡟࡜ࡇࡿࡍ㜼ᐖࢆ
᮶ࡿࡍᇵ㣴⣽⬊ᰴࢆࢫࢩ࣮ࢺ࣏࢔ࡢㄏᑟࡍ
㜼ᐖ࣒࣮ࢯ࢔ࢸࣟࣉࠋࡓ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ
๣ࡀ᪂࠸ࡋస⏝ᶵᗎࢆᣢࡘᢠࢇࡀ๣࡚ࡋ࡜
ᛂ⏝࡛ྍࡿࡁ⬟ᛶࡀ♧၀ࡢࡇࠊࢀࡉ௬ㄝ࡟ᇶ
࡚ࡋ࡜௦⾲౛ࠋࡓࡁ࡚ࢀࡉ࡞ࡀ๰⸆᥈⣴ࡁ࡙
㜼ᐖ๣࣒࣮ࢯ࢔ࢸࣟࣉ࠺࠸࡜ࣈ࣑ࢰࢸࣝ࣎
ㄆࡶᮏ㑥࡛ࡣ࡟2006ᖺࠊ⡿ᅜ࡟2003ᖺࠊࡣ

◊✲✀┠㸸ⱝᡭ◊✲㸦B㸧 

◊✲ᮇ㛫㸸2006㹼2008 

ㄢ㢟␒ྕ㸸㸯㸶㸵㸷㸮㸮㸷㸰 

◊✲ㄢ㢟ྡ㸦࿴ᩥ㸧 ࡢ࣒࣮ࢯ࢔ࢸࣟࣉᶵ⬟ไᚚ࡟ᇶ࡙ࡓ࠸᪂つᢠ⒴๣ࡢస⏝࡟㛵ࡿࡍ◊✲ 

◊✲ㄢ㢟ྡ㸦ⱥᩥ㸧 A study on a novel anticancer drug candidate regulating proteasome activity 

 

◊✲௦⾲⪅ 㛗㇂ᕝ ៅ 㸦HASEGAWA MAKOTO㸧 

㛗὾࢜࢖ࣂ኱Ꮫ࣭ࢫ࢚ࣥ࢖ࢧ࢜࢖ࣂᏛ㒊࣭ㅮᖌ 

◊✲⪅␒ྕ㸸10367899 

 

 



ࡢ⭘ከⓎᛶ㦵㧊ࡢ㞴἞ᛶࡣࡓࡲ෌Ⓨࠊࢀࡉྍ
἞⒪ࡽࡉࡣࣈ࣑ࢰࢸࣝ࣎ࠋࡿ࠸࡚ࢀࡽ࠸⏝࡟
ࡢᩘ「ࡓࡲࠊࡾ࠾࡚ࢀࡉウ᳨ࡀ㐺⏝ᣑ኱ࡿ࡞
ᢠࢇࡀ๣ೃ⿵࣒࣮ࢯ࢔ࢸࣟࣉ㜼ᐖ๣ࡀ἞㦂
 ࠋࡿ࠸࡚ࢀࡉ✲◊

ᮏ◊✲࡚࠸࠾࡟୰ᚰࣥࢩࢺࢡࣛ࣋ࡿ࡞࡜ A
௦ࡢ⳦⥺ᨺࡾࡼ࡟༠࿴Ⓨ㓝࢟ࣜࣥ㸦ᰴ㸧ࠊࡣ
ㅰ≀ࡽ࠿༢㞳ྠᐃࡓࢀࡉ㠀ኳ↛ࣀ࣑࢔㓟ࢆ
 㸦Asai, Biochemࡾ࠶࡛≀పศᏊ໬ྜࡴྵ
Pharmacol., 67, 227, 2004㸧ࠊ㢧ⴭ࡞ᢠࢇࡀά
ᛶࢆ᭷ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ㸦ᅗ㸯㸧ࠋస
⏝ᶵᗎゎᯒࡢ⤖ᯝ࣋ࠊ ࣥࢩࢺࢡࣛ Aࢸࣟࣉࡀ
ࠊࢀࡉぢฟࡀ࡜ࡇࡘᣢࢆ㜼ᐖຠᯝࡢ࣒࣮ࢯ࢔
ᢠࢇࡀάᛶྠ࡜ࢻ࣮ࢣࣝ࣋ࡀ࣒ࢬࢽ࣓࢝ࡢ
ᵝ࡟⺮ⓑ㉁ศゎᶵ⬟ࡢᢚไࡀ࡜ࡇࡿ࠶࡟♧
၀ࠋ࣋ࡿ࠸࡚ࢀࡉ ࢸࣟࣉࡢIκ-Bࠊࡣࢻ࣮ࢣࣝ
ࠊࡾࡼ࡟࡜ࡇࡿࡍᢚไࢆศゎࡿࡼ࡟࣒࣮ࢯ࢔
㌿෗ᅉᏊ NF-κB ⬊㦵㧊⭘⣽ࠊ࠼ᢚࢆάᛶࡢ
࡜ࡇࡿࡏࡉపୗࢆ⌧㑇ఏᏊⓎࡢቑṪᅉᏊࡢ
ࡑࡓࡲࠋࡿ࠸࡚ࢀࡽ࠼⪄࡚ࡋ࡜స⏝௬ㄝࠊࡀ
࣒ࢬࢽ࣓࢝ࡢຠᯝࢇࡀᢠࠊࡾࡼ࡟✲◊ࡢᚋࡢ
ࡣ࡟ NF-κB άᛶࡢᢚไࢺ࣏࢔ࠊࡃ࡞࡛ࡳࡢ
࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࠸࡚ࢀࡲྵࡶㄏᑟࢫࢩ࣮
ࢮ࣮ࣃࢫ࢝ࠊࡣㄏᑟࢫࢩ࣮ࢺ࣏࢔ࡢࡑࠋࡿ࠸
-8 9-ࢮ࣮ࣃࢫ࢝࡜ ᘬࡾࡼ࡟άᛶ໬ࡢ୧᪉ࡢ
 ,.㸦Chauhan, Mol. Cancer Therࡿࢀࡉࡇ㉳ࡁ
4, 686, 2005㸧ࡢࡑࠋᶵᗎࡣ᏶඲ࡣ࡟ゎ᫂ࢀࡉ
ࣇࢫ࣑ࡿࢀࡉศゎ࡟㏿㎿ࡣ㏻ᖖࠊࡀ࠸࡞࠸࡚
ࡼ࡟㜼ᐖ࣒࣮ࢯ࢔ࢸࣟࣉࠊࡀⓑ㉁⺮ࢻ࣮࢛ࣝ
ࡽࡆᣲ࡚ࡋ࡜せᅉࡀ࡜ࡇࡿࡍ✚⵳࡟㢧ⴭࡾ
࠼୚ࢆᙳ㡪࡟⾜㐍ࡢ⣽⬊࿘ᮇࠊ࡟ࡽࡉࠋࡿࢀ
ᢚไᅉᏊࢇࡀࡤ࠼౛ࠊⓑ㉁⺮࡞࠺ࡼࡿ p53࡞
⣽⬊ቑṪࠊࡾࡼ࡟࡜ࡇࡿࢀࡉ㜼ᐖࡀศゎࡢ࡝
ࡽࢀࡇࠋࡿ࠸࡚ࢀࡽ▱ࡶ࡜ࡇࡿࡇ㉳ࡀ೵Ṇࡢ
」ྜⓗ࡞せᅉࡀቑṪࢇࡀ࡞ࢇ┒ࡢ⣽⬊࡟㢧
ⴭ࡟ᙳ㡪᭱ࠊࡋ⤊ⓗࢆࢫࢩ࣮ࢺ࣏࢔࡟ᘬࡁ㉳
࣓⏝సࡌྠࠊࡋ࠿ࡋࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡍࡇ
࢔ࢸࣟࣉࡓࡁ࡚ࢀࡽ࠼⪄࡜ࡘᣢࢆ࣒ࢬࢽ࢝
࢔ࡸάᛶ໬㜼ᐖࡢ㌿෗ᅉᏊࡶ㜼ᐖ๣࣒࣮ࢯ
ࡀ┦ᵝ࡜ࡿࡍゎᯒ࡟ヲ⣽ࢆ㊰⤒ࢫࢩ࣮ࢺ࣏
ࠋࡿ࠸࡚ࡁ࡚ࢀࡉሗ࿌ࡀ࡜ࡇࡿ࠶ࡀⅬࡿ࡞␗
౛ࠊࡤ࠼⮫ᗋ➨Ϩ┦ࡿ࠶࡟ NPI-0052࠺࠸࡜
໬ྜ≀࣮ࢯ࢔ࢸࣟࣉࡌྠ࡜ࣈ࣑ࢰࢸࣝ࣎ࠊࡣ
࣒㜼ᐖ๣ࢫࢩ࣮ࢺ࣏࢔࡟࠿ࡽ᫂ࠊࡽࡀ࡞ㄏᑟ
⤒ ㊰ ࡀ ␗ ࡞ ࡿ ࡇ ࡜ ࡀ ሗ ࿌ ࡉ ࢀ ࡚ ࠸ ࡿ
㸦Chauhan, Cancer Cell, 8, 407, 2005㸧ࠋ㜼
ᐖ๣ࠊࡣ࡟㓝⣲ࡢ࡬ࢺࢵࢽࣘࣈࢧ㑅ᢥᛶ࡟㐪
ෆ࡛࣒࣮ࢯ࢔ࢸࣟࣉ࡚࠼ຍ࡟ࢀࡑࠊࡾ࠶ࡀ࠸
ࡼ࡟࠸㐪ࡢᏳᐃᛶࡢᚋྜ⤖ࡸࡉ㏿ࡢྜ⤖ࡢ
ࡋࠋࡿࢀࡽ࠼⪄ࡀ࡜ࡇࡍ♧ࢆຠ⸆ࡿ࡞␗ࠊࡾ
 ࠋ࠸࡞࠸࡚ࡗ࠿ࢃࡣ࡚࠸ࡘ࡟ヲ⣽ࡢࡑࠊࡋ࠿
 

 

㸰㸬◊✲ࡢ┠ⓗ 
௚࣒࣮ࢯ࢔ࢸࣟࣉࡢ㜼ᐖ๣࣮ࢽࣘ࠸࡞࡟

ࢻࢳࣉ࣌ࣜࢺ㓟࣭ࣀ࣑࢔↛ᵓ㐀㸦㠀ኳ࡞ࢡ
ᆺ࣭βࣛࣥࢺࢡ㸧ࢆᣢࣥࢩࢺࢡࣛ࣋ࡘ Aࡢ┤

᥋ⓗ⤖ྜྠࢆࢺࢵࢽࣘࣈࢧᐃ࡟ࡽࡉࠋࡿࡍᶆ
㆑࣋ࣛࣥࢩࢺࢡ Aㄏᑟయࢆస〇ࢆࡽࢀࡇࠊࡋ
஫స⏝ゎᯒ┦ࠊ࠸⏝࡚ࡋ࡜ࣈ࣮ࣟࣉ࣑ࣝ࢝ࢣ
⸆ࡢ࣒࣮ࢯ࢔ࢸࣟࣉࠊࡾࡼ࡟ࢀࡇࠋ࠺࡞⾜ࢆ
๣ྲྀࡾ㎸࡜ࡳ᤼ฟ࡟࠿ࡽ᫂ࢆ࣒ࢬࢽ࣓࢝ࡢ
ࢆ࣒ࢬࢽ᤼ฟ࣓࣭࢝ࡳ㎸ࡾྲྀࡢ㜼ᐖ๣ࠋࡿࡍ
ゎ᫂ࠊ࡛࡜ࡇࡿࡍపศᏊ⸆๣࡜స⏝ࡢ≉ᚩࢆ
ヲ⣽࣒࣮ࢯ࢔ࢸࣟࣉࠊࡋ࡟࠿ࡽ᫂࡟㜼ᐖࢆᇶ
࢖ࢨࢹࡢ๣ࢇࡀศᏊᶆⓗᢠ࠸ࡋ᪂ࡿࡍ࡜┙
 ࠋࡿ࠼⪄࡜ࡢࡶࡿࡁ࡛ࡀ࡜ࡇࡿࡍ㈨࡟ࣥ
 

 

㸱㸬◊✲ࡢ᪉ἲ 
ࣥࢩࢺࢡࣛ࣋ A ࣋ࠊᶆ㆑ㄏᑟయࣥࢳ࢜ࣅࡢ

ࣥࢩࢺࢡࣛ A㸦ᅗ㸯ࠊ໬ྜ≀ 1㸧ࣝࢪࣥ࣋࡟
ᇶࢆᑟධ࡚ࡋ⣽⬊⭷㏱㐣ᛶࢆ㧗ࡓࡵ KF33955
㸦ྠࠊ໬ྜ≀ 3㸧ࢆࢀࡇࠊ⺯ගᶆ㆑໬ࡓࡋ
dansyl-KF33955㸦ྠࠊ໬ྜ≀ 3㸧ࡓࡗ࠸࡜ㄏ
ᑟయࠋࡓ࠸⏝ࢆ⢭〇ࡋྜ⤖࡟࣒࣮ࢯ࢔ࢸࣟࣉ
ࡢ๣⸆ࡓࡋῧຍ࡟⬊⣽ࡣ࠸ࡿ࠶ࠊᶆ㆑⸆๣ࡓ
ᣲືࢆゎᯒࠋࡓࡋ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᅗ㸯 ࣋ࣛࣥࢩࢺࢡ AࡢศᏊᵓ㐀 
 

 
㸲㸬◊✲ᡂᯝ 

ࣥࢩࢺࢡࣛ࣋ A ࡓࢀࡉ⢭〇ࠊࡣ 20S ࢸࣟࣉ
ࣈࢧ࠺ᢸࢆⓑ㉁ศゎ⺮ࠊࡣ࡚ࡋᑐ࡟࣒࣮ࢯ࢔
β5ࡕ࠺ࡢࢺࢵࢽࣘ ぶྜ⤖ࡢ࡬ࢺࢵࢽࣘࣈࢧ
࿴ᛶࡀ㧗ࡀ࡜ࡇ࠸ほᐹࠋࡓࢀࡉḟࠊ࡛࠸⣽⬊
ෆࡢ࡬࣒࣮ࢯ࢔ࢸࣟࣉࡢస⏝ࢆ┤᥋ほᐹ࡛
ࣥࢩࢺࢡᶆ㆑࣋ࣛ࠸㧗ࡢ⣽⬊⭷㏱㐣ᛶࡿࡁ A
ㄏᑟయࢆ㛤Ⓨ࡚࠸⏝ࢆࢀࡇࠋࡓࡋ in vivo ࡜
in vitro ௨ୗࠊࢁࡇ࡜ࡓࡋẚ㍑ࢆ⏝㜼ᐖసࡢ
ࢺࢡࣛ࣋ࠋ㸦ᅗ㸰㸧ࡓࢀࡽᚓࡀぢ▱࡞࠺ࡼࡢ
ࣥࢩ A ࡣ in vivo β1→β5→β2ࡣ࡚࠸࠾࡟
㠀ᖖࠊᚋࡓࡋྜ⤖ࡃ㏿࡟␒㡰ࡢࢺࢵࢽࣘࣈࢧ
in vitroࠊࡋᑐ࡟ࡢ㸦ᅗ㸰㸿㸧ࡿࡍゎ㞳ࡃ㏿࡟
β5→β1→β2࡟᫬ⓗ⤒ࠊࡣ࡛ ࢺࢵࢽࣘࣈࢧ
ࠊࡀࡿࡍゎ㞳ࠊᚋࡓࡋྜ⤖ࡾࡃࡗࡺ࡟␒㡰ࡢ
ヲࡢࡑࠊ࡟ࡽࡉࠋ㸦ᅗ㸰㹁㸧࠸㐜ࡣᗘ㏿ࡢࡑ
⣽ࢆ 26S࣒࣮ࢯ࢔ࢸࣟࣉ෌ᵓᡂ⣔᳨࡛ウࡓࡋ
㸦ᅗ㸰㹀㸧᳨ࠋウࡢ⤖ᯝࡢࡇࠊ㐪ࡣ࠸⣽⬊ෆ



ࡿ࠶࡛ࢺࢵࢽࣘࣈࢧไᚚࡿࡍᏑᅾ࡟ 19S 」ྜ
యࡢᙳ㡪࡜ࡢࡶࡿࡼ࡟♧၀୍ࠋࡓࢀࡉ᪉ࠊ௦
⾲ⓗ࣒࣮ࢯ࢔ࢸࣟࣉ࡞㜼ᐖ๣࡛ࡿ࠶ MG132࡟
ࣥࢩࢺࢡࣛ࣋ࠊࡣ࡚࠸࠾ A࡜඲ࡿ࡞␗ࡃ⤖ྜ
㒊఩ࡢ⤒᫬ኚ໬ࡓࡋ♧ࢆ㸦ᮍⓎ⾲ࢱ࣮ࢹ㸧ࠋ
㜼ᐖ๣ࠊ࡚ࡋ࡜Ⅼ࠸῝࿡⯆࡚࠸࠾࡟ぢ▱ࡢࡇ
ࡋኚ໬࡟᫬ⓗ⤒ࡀࢺࢵࢽࣘࣈࢧࡿࡍྜ⤖ࡀ
ࡿ࠶୙࡛᫂ࡣヲ⣽ࡢ⏤⌮ࡢࡑࠋࡿ࠶࡛࡜ࡇࡓ
19Sࠊࡀ 」ྜయࡢㄪ⠇࣒࣮ࢯ࢔ࢸࣟࣉ࡜୰ᚰ
㒊ࡢ㧗ḟᵓ㐀ࡢ≉Ṧᛶ࡟㉳ᅉྍࡿ࠸࡚ࡋ⬟
ᛶࠋࡿ࠶ࡀ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ᅗ 㸰  ࣋ ࣛ ࢡ ࢺ ࢩ ࣥ ᶆ ㆑ ໬ ྜ ≀

dansyl-KF33955 ྜ⤖ࡢ࡬࣒࣮ࢯ࢔ࢸࣟࣉࡢ
ືែࡢほᐹ 

 
 
 
㏆ᖺࡢ࣒࣮ࢯ࢔ࢸࣟࣉࠊᇶ㉁ྲྀࡾ㎸࣓ࡢࡳ

ࣉࠋࡿ࠶ࡘࡘࢀࡉ࡟࠿ࡽ᫂࡟ࠎᚎࡀ࣒ࢬࢽ࢝
ྲྀ࡚࠸ゎࢆᇶ㉁࡟ෆ㒊ࡢࡑࠊࡣ࣒࣮ࢯ࢔ࢸࣟ
Ⅼࡿࡍ㐩ᡂࢆศゎࡀゐ፹㒊఩ࡢෆ㠃ࠊࡳ㎸ࡾ
ࡌ㏻ᖖ㛢ࠊࡣ⩌ㄪ⠇⺮ⓑ㉁ࠋࡿ࠶ᚩⓗ࡛≉ࡀ
ࠊ࡛࡜ࡇࡿࡍྜ⤖࡟➃୧ࡢᶡᆺ」ྜయࡿ࠸࡚
ධࢆཱྀࡾ㛤ཱྀࠊࡋᇶ㉁ࢆෆ㒊ࡾྲྀ࡟㎸ࡼࡿࡵ
ᇶᗏ㒊ᵓ㐀ࠊࡣ⩌ㄪ⠇⺮ⓑ㉁ࡢࡇࠋࡿࡍ࡟࠺
ATPࠊࡾ࡞ࡽ࠿⵹㒊」ྜయ࡜ ከẁࡓࡋ౫Ꮡ࡟
㝵ࡾྲྀࡢ㎸ࡀࢫࢭࣟࣉࡳᥦၐࡿ࠸࡚ࢀࡉ
㸦Smith, Mol. Cell, 20, 687, 2005㸧ࠊࡎࡲࠋ
①ATP ྜ「୰ᚰ㒊㸦20S㸧ࡢ≦ᶡࡿࡼ࡟ྜ⤖ࡢ
యࡢ㛤ཱྀࠊḟ࡛࠸②ATP ຍỈศゎࡽ࠿ᚓ࢚ࡓ
ࡁゎࡢయᵓ㐀❧ࡢศゎᇶ㉁ࡾࡼ࡟࣮ࢠࣝࢿ
20S③࡚ࡋࡑࠊࡋࡄ࡯ ෆ⭍ࡢ࡬ศゎᇶ㉁ࡢ⛣
ẚ㍑ⓗࡣࣝࢹࣔࡳ㎸ࡾᇶ㉁ྲྀࡢࡇࠋࡿ࠶࡛ື
༢⣧ྂ࡞⣽⳦ࡸ㓝ẕࡘ࡟࣒࣮ࢯ࢔ࢸࣟࣉࡢ
἞ࢇࡀࠊࡾ࠾࡚ࢀࡉᥦၐࡽ࠿ゎᯒ⤖ᯝࡢ࡚࠸
⒪࡝࡞ࢺࣄࡿ࡞࡜ࢺࢵࢤ࣮ࢱࡢ㧗➼ື≀ࡢ
࡚ࡗ࠿ࢃ࡝ࢇ࡜࡯ࡔࡲࠊࡣ࡛࣒࣮ࢯ࢔ࢸࣟࣉ

࡜ሙྜࡢᇶ㉁ࠊࡣࡳ㎸ࡾྲྀࡢ㜼ᐖ๣ࠋ࠸࡞࠸
㢮ఝࢀࡽ࠼⪄࡜ࡢࡶࡿ࠶ࡀ࣒ࢬࢽ࣓࢝ࡓࡋ
ࡾࡼ࡟ᣑᩓࠊ࡛ࡳࡢࢫࢭࣟࣉࡢ①グୖࠊࡀࡿ
20S ෆ⭍ࠊࡽ࠿࡜ࡇࡿࡁ࡛ື⛣࡬②௨㝆ࣉࡢ
ࡿྲྀࢆᣲືࡿ࡞␗ࡣ࡜ศゎᇶ㉁ࡣ࡛ࢫࢭࣟ
ྍ⬟ᛶࡀ㧗࠸㸦ᅗ㸱㸧ࠋᮏ◊✲ࡢ⤖ᯝࠎ✀ࠊࡣ
స⏝㑅ࡢ࡬ࢺࢵࢽࣘࣈࢧࡢᅛ᭷࡟㜼ᐖ๣ࡢ
ᢥᛶ࡟㛵ࠊ࡚ࡋ⤒᫬ኚ໬࡜in vivo࡜in vitro
ࡿ࠶ࡀᚲせࡿ࠿ࡣࢆࡋ┤ぢࡽ࠿ほⅬ࠺࠸࡜
࠸ࡘ࡟㜼ᐖ๣ࡢࠎ✀ࠊ௒ᚋࠋࡿࡍ၀♧ࢆ࡜ࡇ
᳨࡚ドࡢࡇࠊࡾࡼ࡟࡜ࡇࡿࡍ௬ㄝࢆド᫂ࡓࡋ
 ࠋ࠸

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ㸱 26S ࡢ࣒࣮ࢯ࢔ࢸࣟࣉ ATP ౫Ꮡⓗࣥࢱ
ࣔࡢࡇ㸦ࣝࢹࣔྜ⤖㜼ᐖ๣ࡧࡼ࠾㉁ศゎࢡࣃ
ࡃᇶ࡙࡟ゎᯒ࣒࣮ࢯ࢔ࢸࣟࣉ⳦⣽ྂࠊࡣࣝࢹ
(Smith DM et al. Molecular Cell, 2005, vol. 
20, 687-698)㸧 
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ࠝ㞧ㄅㄽᩥ 㸦ࠞィ 1௳㸧 
Hasegawa, M., Kinoshita, K., Nishimura, C., 
Matsumura, U., Shionyu, M., Ikeda, S., and 
Mizukami, T. (2008) Affinity labeling of 
the proteasome by a belactosin A derived 
inhibitor. Bioorganic and Medicinal 
Chemistry Letters, 18, 5668-5671.㸦ᰝㄞ
᭷㸧 
 

ࠝᏛ఍Ⓨ⾲ 㸦ࠞィ 3௳㸧 
① ᮌୗ࿴ᣅࠊすᮧ༓ెࠊụ⏣ಇ୍ࠊ㛗㇂ᕝ

ៅࠊỈୖẸኵࠕBelactosin Aࡢ⣽⬊ෆࣉ
➨ែゎᯒࠖືྜ⤖ࡢ࡬࣒࣮ࢯ࢔ࢸࣟ 12

ᅇࢇࡀศᏊᶆⓗ἞⒪◊✲఍⥲఍2006ࠊ
ᖺ 6 ᭶ 26-27 ᪥ࠊᮾி 

② ᮌୗ࿴ᣅࠊᯇᮧᱵ༓௦ࠊすᮧ༓ెࠊᅬᇛ
೔Ꮚࠊᶫᮏᑗᏹࠊụ⏣ಇ୍ࠊỈୖẸኵࠊ
㛗㇂ᕝៅ࣒࣮ࢯ࢔ࢸࣟࣉࠕ㜼ᐖ໬ྜ≀࣋



ࢽࣘࣈࢧάᛶࡿࡼ࡟Aㄏᑟయࣥࢩࢺࢡࣛ
➨ᶆ㆑ࠖࡢࢺࢵ 30 ᅇ᪥ᮏศᏊ⏕≀Ꮫ఍
ᖺ఍࣭➨ 80 ᅇ᪥ᮏ⏕໬Ꮫ఍኱఍ྜྠ኱
఍2005ࠊ ᖺ 12 ᭶ 11-14 ᪥ࠊᶓ὾ 

③ 㛗㇂ᕝៅࠊᯇᮧᱵ༓௦ࠊすᮧ༓ెࠊụ⏣
ಇ୍ࠊỈୖẸኵࣥࢩࢺࢡࣛ࣋ࠕ A ࡢ 20S
㓝⣲࡜ᛶ␗≉ྜ⤖ࡢ࡬࣒࣮ࢯ࢔ࢸࣟࣉ
㜼ᐖస⏝ࡢゎᯒࠖ➨ 11 ᅇࢇࡀศᏊᶆⓗ
἞⒪◊✲఍⥲఍2005ࠊ ᖺ 7 ᭶ 5-6 ᪥ࠊ኱
㜰 

 
ࠝᅗ᭩ 㸦ࠞィ 1௳㸧 
㛗㇂ᕝ ៅࠊỈୖẸኵ࣒࣮ࢯ࢔ࢸࣟࣉࠕ㜼ᐖ
๣ࠖࡢࢇࡀศᏊᶆⓗ἞⒪ࠊp314-319ࠊ༡ᒣᇽ 
㸦2008㸧 
 
ࠝ⏘ᴗ㈈⏘ᶒࠞ 
ฟ㢪≧ἣ㸦ィۑ 1௳㸧 
 
ྡ⛠㸸⿕㦂≀㉁࡟ᑐࡢࣈ࣮ࣟࣉࡿࡍ⤖ྜぶ࿴
ᛶࢆ ᐃࡿࡍ᪉ἲཬࡢࡑࡧ฼⏝ 
Ⓨ᫂⪅㸸㛗㇂ᕝៅࠊᕝ⏿㝯ྖࠊᕝ℩༓ᬗఀࠊ
⸨ṇᜨࠊỈୖẸኵ 
ᶒ฼⪅㸸Ꮫᰯἲே㛵すᩥ⌮⥲ྜᏛᅬ 
✀㢮㸸≉チฟ㢪 
␒ྕ㸸2007-089821 
ฟ㢪ᖺ᭶᪥㸸2007 ᖺ 3 ᭶ 29 ᪥ 
ᅜෆእูࡢ㸸ᅜෆ 
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