
講 演 要 旨 集

日時：2021年６月12日（土）13時00分開会
オンライン開催（広島大学大学院統合生命科学研究科）

　　日本農芸化学会中四国支部

支部創立20周年記念

日本農芸化学会中四国支部第59回講演会





ᨭ㒊๰❧20࿘ᖺグᛕ 

᪥ᮏ㎰ⱁ໬Ꮫ఍୰ᅄᅜᨭ㒊➨59ᅇㅮ₇఍㸦౛఍㸧 
 

 㛤ദ㸦ᗈᓥ኱Ꮫ኱Ꮫ㝔⤫ྜ⏕࿨⛉Ꮫ◊✲⛉㸧ࣥ࢖ࣛࣥ࢜

㛤ദ᪥㸸2021ᖺ6᭶12᪥㸦ᅵ㸧 

 

10:00㹼11:00 ᖿ஦ᡴྜ఍ 㸦Zoom㸧 

11:10㹼12:00 ᨭ㒊ཧ୚఍ 㸦Zoom㸧 

 

13:00㹼13:15 2021ᖺᗘ୰ᅄᅜᨭ㒊ዡບ㈹ ᤵ㈹ᘧ 㸦Zoom㸧 

 

13:15㹼13:55 ཷ㈹ㅮ₇ 㸦Zoom㸧 

2021ᖺᗘ୰ᅄᅜᨭ㒊ዡບ㈹ 
 ࠖ✲◊ࡿࡍ㛵࡟⬟ᶵࡢAryl Hydrocarbon Receptor Repressorࡿࡅ࠾࡟⮚⭈ࠕ

  ΎỈⱥᑑ㸦ᓥ᰿኱࣭⏕㈨⛉㸧 
 

 ᥈⣴ࠖࡢ㓝⣲㜼ᐖ≀㉁ࢮ࣮ࢼࢩࣟࢳࡢࡽ࠿※ᆅᇦ㈨※࣭ᮍ฼⏝㈨ࠕ
  ⨾⸨཭༤㸦㫽ྲྀ኱࣭㎰㸧 
 
13:55㹼14:20 ཷ㈹ㅮ₇ 㸦Zoom㸧 

2021ᖺᗘ᪥ᮏ㎰ⱁ໬Ꮫ఍㎰ⱁ໬Ꮫዡບ㈹ 

 ࠖ✲◊⏝ᛂࡧࡼ࠾᥈⣴㸪ࡢࢻࢳࣉ࣌᭷ᶵ⬟ᛶྵࣥࢪࢳࢫࣄࠕ
  Thanutchaporn Kumrungsee㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
 
15:00㹼17:35 ୍⯡ㅮ₇ 㸦A㹼D఍ሙ㸪Zoom㸧 
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୍⯡ㅮ₇ ఍ሙ୍ぴ⾲ 㸦Zoom㸧 

఍ሙ ㅮ₇␒ྕ ศ㢮࣭Ⓨ⾲㒊ᒇྡ 

㸿 A1 㹼 A10 㑇ఏᏊ࣭࣒ࣀࢤ㸪㓝⣲࣭ࢡࣃࣥࢱ㉁ 

㹀 B1 㹼 B13 ᚤ⏕≀ 

㹁 C1 㹼 C9 ᳜≀㸪᭷ᶵ໬Ꮫ࣭ኳ↛≀໬Ꮫ 

㹂 D1 㹼 D9 ື≀㸪㣗ရ 

 

୍⯡ㅮ₇ ᗙ㛗୍ぴ⾲ 

఍ሙ ㅮ₇␒ྕ ᗙ㛗 

㸿 

A1 

A4 

A8 

㹼 

㹼 

㹼 

A3 

A7 

A10 

⥮⏣ᏳᕼᏊ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

Ώ㑓◊ᚿ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

⸨஭๰ኴ㑻 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

㹀 

B1 

B5 

B9 

㹼 

㹼 

㹼 

B4 

B8 

B13 

ஂ⡿୍つ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

⯪ᡞ⪔୍ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

Ώ㑓◊ᚿ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

㹁 
C1 

C6 

㹼 

㹼 

C5 

C9 

෠Ọࡳࡿ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

⏣୰ⱝዉ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

㹂 

D1 

D4 

D7 

㹼 

㹼 

㹼 

D3 

D6 

D9 

㕥ᮌ༟ᘺ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

▮୰つஅ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

ᒣᮏ⚈ஓ 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

ὀព㸧 

1.Zoomࡢ࣒࣮ࣝࢺ࢘࢔ࢡ࢖ࣞࣈࡢᶵ⬟ཱྀࡓ࠸⏝ࢆ㢌Ⓨ⾲ࡀ⪅₇ྛࠋࡍࡲ࠸⾜࡚࡟ඹ᭷ᶵ⬟ࢆ⏝

 ࠋࡍࡲ࠸⾜ࢆ⾲Ⓨ࡚࠸

 ࠋࡍࡲࡋࡓ࠸15:00㹼㛤ጞ ࢆ₇㢟ࡢ┠␒୍.2

3.Ⓨ⾲ 9ศ㸪㉁␲ᛂ⟅ 2ศ㸪஺௦ 1ศࢆ┠Ᏻ࡚ࡋ࡜㐍⾜ࠋࡍࡲࡋࡓ࠸ 
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講 　 　 　  演 　 　 　  会

プ 　 ロ 　 グ 　 ラ 　 ム





ᨭ㒊๰❧20࿘ᖺグᛕ 

᪥ᮏ㎰ⱁ໬Ꮫ఍୰ᅄᅜᨭ㒊➨59ᅇㅮ₇఍㸦౛఍㸧 

 ࣒ࣛࢢࣟࣉ

 

 㛤ദ㸦ᗈᓥ኱Ꮫ኱Ꮫ㝔⤫ྜ⏕࿨⛉Ꮫ◊✲⛉㸧ࣥ࢖ࣛࣥ࢜

㛤ദ᪥㸸2021ᖺ6᭶12᪥㸦ᅵ㸧 

 

10:00㹼11:00 ᖿ஦ᡴྜ఍ 㸦Zoom㸧 

11:10㹼12:00 ᨭ㒊ཧ୚఍ 㸦Zoom㸧 

 

13:00㹼13:15 2021ᖺᗘ୰ᅄᅜᨭ㒊ዡບ㈹ ᤵ㈹ᘧ 㸦Zoom㸧 

 

13:15㹼13:55 ཷ㈹ㅮ₇ 㸦Zoom㸧 

2021ᖺᗘ୰ᅄᅜᨭ㒊ዡບ㈹ 
 ࠖ✲◊ࡿࡍ㛵࡟⬟ᶵࡢAryl Hydrocarbon Receptor Repressorࡿࡅ࠾࡟⮚⭈ࠕ

  ΎỈⱥᑑ㸦ᓥ᰿኱࣭⏕㈨⛉㸧 
  ᗙ㛗㸸ሷ᭶Ꮥ༤㸦ᓥ᰿኱࣭⏕㈨⛉㸧 
 

 ᥈⣴ࠖࡢ㓝⣲㜼ᐖ≀㉁ࢮ࣮ࢼࢩࣟࢳࡢࡽ࠿※ᆅᇦ㈨※࣭ᮍ฼⏝㈨ࠕ
  ⨾⸨཭༤㸦㫽ྲྀ኱࣭㎰㸧 
  ᗙ㛗㸸᭷㤿஧ᮁ㸦㫽ྲྀ኱࣭㎰㸧 
 
13:55㹼14:20 ཷ㈹ㅮ₇ 㸦Zoom㸧 

2021ᖺᗘ᪥ᮏ㎰ⱁ໬Ꮫ఍㎰ⱁ໬Ꮫዡບ㈹ 

 ࠖ✲◊⏝ᛂࡧࡼ࠾᥈⣴㸪ࡢࢻࢳࣉ࣌᭷ᶵ⬟ᛶྵࣥࢪࢳࢫࣄࠕ
  Thanutchaporn Kumrungsee㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
  ᗙ㛗㸸Ỉ἟ṇᶞ㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
 
15:00㹼17:35 ୍⯡ㅮ₇ 㸦A㹼D఍ሙ㸪Zoom㸧 
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 ࣒ࣛࢢࣟࣉㅮ₇⯡୍ ۍ

 

㸿఍ሙࠕ㑇ఏᏊ࣭࣒ࣀࢤ㸪㓝⣲࣭ࢡࣃࣥࢱ㉁ࠖ 

 

A-1 15:00 Aurantiochytrium ᒓࡿࡼ࡟✀⫱࣒ࣀࢤࡢ⬡㉁⏕⏘ᛶୖྥࡢ  

 ⿱᪂ᮏెᏊ㸪㛗㇂ᕝ┿㍤㸪Ώ㑓◊ᚿ㸪⛅ ᗤۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

A-2 15:12 㓝ẕࡢ㑇ఏᏊᨵኚࡿࡅ࠾࡟㑅ᢥࢫ࣍ࣛ࢔ࣅࡢ࡬࣮࣮࣐࢝⪏ᛶ㑇ఏᏊ (bar) ࡢ㐺⏝ 

㔝ᮧㅍྐۑ   1㸪໭ᮧ᠇ྖ 1, 2 

  㸦1 ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪2 ᗈᓥ኱࣭⮬↛⛉Ꮫ◊ࢭ㸧 

 

A-3 15:24 ศ⿣㓝ẕࢢࣟࣔ࣍ࢮ࣮ࢼࢳ࣐ࢢ࢔ࡿࡅ࠾࡟㑇ఏᏊ agm1ͻ㸪agm2ͻࡢᶵ⬟ゎᯒ 

 㣤⏣೺ᩯ㸪⏣୰ᐶ኱㸪▼஭཭ᝳ㸪㟷ᮌඞᖾ㸪⏣୰┤Ꮥ㸪⏣ῡග᫛ۑ  

  㸦㤶ᕝ኱㝔࣭㎰㸧 

 

A-4 15:36 Cloning, overexpression and purification of a NADP-dependent malic enzyme with unusual 

thermostability from psychrophile Shewanella livingstonensis Ac10 

ᐑ⮫㢼㸪⚄⏣ᣅᕫ⨶ۑ   1㸪⏣ᓥ㄃ஂ 1㸪⸨஭๰ኴ㑻 1㸪୕ᮏᮌ⮳ᏹ 1㸪⥮⏣ᏳᕼᏊ 1㸪 

  ຍ⸨⣧୍ 1 

  㸦ᗈᓥ኱㝔࣭ඛ➃≀㉁㸪1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

A-5 15:48 ྜࣥࢪࣛ࣌ࣆࢺࢣࢪᡂࢆᚿྥࡓࡋ D-ࣀ࣑࢔㓟ࢻ࣑࢔ຍỈศゎ㓝⣲ࡢᶵ⬟ᨵኚ 

ỤⰋ♸୍㸪᭷㤿஧ᮁۑ   1 

  㸦㫽ྲྀ኱㝔࣭ᣢ♫๰⏕㸪1㫽ྲྀ኱࣭㎰㸧 

 

A-6 16:00 ዲ⇕⳦ Thermus thermophilus ⏤᮶࣒ࣟࢡࢺࢩ c’ࡢ⇕Ᏻᐃ໬ᶵᵓࡢゎ᫂ 

  ぢኴభ, ୕ᮏᮌ⮳ᏹ, ⸨஭๰ኴ㑻ྜྷۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

A-7 16:12 ㉸ዲ⇕⳦ Thermotoga maritima ⏤᮶ࣥࢠࣛࣃࢫ࢔㓟࡟ࢮ࣮ࢼ࢟㛵ࡿࡍ◊✲ 

 す㔝⚈ᖹ㸪Ḉᗞ᫓ᙪۑ  

  㸦㤶ᕝ኱㝔࣭㎰㸧 

 

A-8 16-24 Thermus thermophilus HB8 ⏤᮶ࢻ࢕ࣇࣝࢫࢪ␗ᛶ໬㓝⣲ࢡࣃࣥࢱࡓ࠸⏝ࢆ㉁ࡢ㧗 ෌

⏕ἲ 

 ᒸᮧ⳹౫㸪ᖹᓥྐᓫ㸪᰿ᮏ⌮Ꮚ㸪㔠ᑿᛅⰾ㸪✄ᇉ㈼஧㸪⏣ᮧ 㝯ۑ  

  㸦ᒸᒣ኱㝔࣭⎔ቃ⏕࿨㸧 
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A-9 16:36 Thermus thermophilus HB8 ⏤᮶⤌᥮ࡓ࠸⏝ࢆࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ࠼୐Ⅳ⢾⏕⏘ 

⨾⿱⏣㧗ᯇ㝧ኴ㸪ྜྷۑ   1, 2㸪⚄㫽ᡂᘯ 1, 2㸪ఱ᳃ ೺ 2㸪ྜྷཎ᫂⚽ 2 

  㸦㤶ᕝ኱㝔࣭㎰㸪1㤶ᕝ኱࣭⥲ྜ⏕࿨㸪2㤶ᕝ኱࣭ᅜ㝿ᕼᑡ⢾㸧 

 

A-10 16:48 Purification and characterization of the membrane-bound aldehyde dehydrogenase AldFGH 

of Gluconacetobacter diazotrophicus PAL5. 
 Miah, R.1, Nina S.1, Kataoka, N.1,2, Matsutani, M.3, Matsushita, K.1,2, Yakushi, T.1,2ۑ

  㸦1Grad. Sch. Sci. Tech. Innov., 2RCTMR, Yamaguchi Univ., 3Tokyo Univ. Agric㸧 
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㹀఍ሙࠕᚤ⏕≀ࠖ 

 

B-1 15:00 ศ⿣㓝ẕࡢ᰾-⣽⬊㉁㛫㍺㏦ࡿࡼ࡟࣒ࢸࢫࢩ᰾ࢬ࢖ࢧไᚚᶵᵓࡢゎᯒ 

 ᮏᑲ⋞㸪Ỉ἟ṇᶞ㸪ஂ⡿୍つ⸩ۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

B-2 15:12 ศ⿣㓝ẕࡢ CoQ ⏕ྜᡂ࡟㛵୚ࡿࡍ㌿෗ᅉᏊࡢ᥈⣴࡜㑇ఏᏊ㧗Ⓨ⌧ࡿࡼ࡟ᙳ㡪ࡢゎᯒ  

ࡕࡲࡇ㧗ሯۑ   1㸪ゅ 㝧㤶 2㸪ᯇᾆၨኴ 2㸪ᰗ஭Ⰻኴ 2㸪すཎ᪼⍚ 2㸪ᡄ⬟ᬛᏹ 1, 2, 3㸪 

  ᕝྥ ㄔ 1, 2, 3 

  㸦1 ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪2 ᓥ᰿኱࣭⏕㈨⛉㸪3ᓥ᰿኱࣭㎰⏕࿨⣔㸧 

 

B-3 15:24 ࣓ࣥࢽ࢜ࢳ௦ㅰ⏘≀ࡿࡼ࡟ᑑ࿨ไᚚᶵᵓࡢゎᯒ 

ཎඃᕼ㸪ᑠᕝ㈗ྐ㸪㔠஭᐀Ⰻྂۑ   1㸪᭮ᡃ᭸⩏ 2㸪Ỉ἟ṇᶞ 

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1㓇⥲◊㸪2 ៞᠕኱࣭ඛ➃⏕࿨㸧 

 

B-4 15:36 ㌿෗ไᚚᅉᏊࡿࡼ࡟ COPϩᑠ⬊㍺㏦ࡢไᚚᶵᵓࡢゎ᫂ 

୰㔛ගᕼ㸪ຍ⸨ⴌఀ㸪㔠஭᐀Ⰻۑ   1㸪ụ⏣ᩔᏊ㸪⯪ᡞ⪔୍ 

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨ 1㓇⥲◊㸧 

 

B-5 15:48 ฟⱆ㓝ẕࡿࡅ࠾࡟㌿෗ไᚚࢆ௓ࢦࣥ࢕ࣇࢫࡓࡋ⬡㉁௦ㅰไᚚᶵᵓࡢゎ᫂ 

 ⓑ஭㔛ᶞ㸪ᑠᯇᴋ᪊㸪▼㔝⿱Ꮚ㸪㛫ᔱ ῟㸪⏣୰┤Ꮥ㸪⏣ῡග᫛ۑ  

  㸦㤶ᕝ኱࣭㎰㸧 

 

B-6 16:00 ฟⱆ㓝ẕ࣒࣮ࢯࢯ࢖࢚ᶵ⬟ゎ᫂ࡢࡵࡓࡢ sde ኚ␗ᰴࡢ༢㞳࡜ཎᅉ㑇ఏᏊྠࡢᐃ 

 ᚿ㑻㸪ᆏ⏣೺ኴ㑻㸪⏣୰┤Ꮥ㸪⏣ῡග᫛᪸⃝ྜྷۑ  

  㸦㤶ᕝ኱࣭㎰㸧 

 

B-7 16:12 Acidovorax cirulli ᥎ᐃ࣮ࢱࢡ࢙ࣇ࢚Aave_4606  ᶵ⬟ゎᯒࡢ

 ඦᏊᑿ┿⳯㸪⸨ཎ⚈Ꮚ㸪⏣୰┤Ꮥ㸪⏣ῡග᫛ۑ  

  㸦㤶ᕝ኱࣭㎰㸧 

 

B-8 16:24 Aurantiochytrium ᒓࢫ࣮ࣟࣝࢭࣀࢢࣜࡿࡼ࡟⣔ࡢࡽ࠿ࢫ࣐࢜࢖ࣂ⬡㉁⏕⏘ 

すᔱ⨾ಖ㸪Ώ㑓◊ᚿ㸪㯳 ᪂㐀ۑ   1㸪⛅ ᗤ⿱ 

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1ฟග⯆⏘㸦ᰴ㸧㸧 

 

B-9 16:36 ࣒ࣀࢤ⦅㞟ࡢࢫࢩࣉࣟࣟࢡࣀࣥࢼࡿࡼ࡟ቑṪ⬟ຊྥୖࡢヨࡳ 

 ಌ㸪ᕝᓮ ೺㸪⸨Ụ ㄔ ᷼ۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
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B-10 16:48 ࢣࢱࣚࢺࣄࢯࢢࢩ࢘  ホ౯ࡢ㣗⪅᢬ᢠᛶ⳦ࡢᡂ⬟Ḟᦆయ⏕࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1
⨾⿱ᗓෆ㔛⣪㸪ᡭᔱ ⌶㸪Pattana Kakumyan1㸪ෆᾏಇᙪ㸪ྥ஭ۑ   2㸪ᮧୖᰗኴ㑻㸪 

  ⫧ሯᓫ⏨㸪୰ἑጾே 3㸪ᮏ⏣୚୍ 3㸪ᯇ஭೺஧ 

  㸦ᒣཱྀ኱㝔࣭๰⛉㸪1 ኱࣭⌮㸪2࣮ࣥࣛ࢓ࣇ࣮࣓ ᳃ᯘ⥲◊㸪3 ி኱㝔࣭㎰㸧 

 

B-11 17:00 ṑ࿘⑓ཎᛶ⣽⳦ Eikenella corrodens  ᙳ㡪ࡍࡰཬ࡟ᕫจ㞟ᛶ⮬ࡀࢢࣥࢩࣥࢭ࣒ࣛ࢜ࢡࡢ

⾜ᆏཱྀ┤Ꮚ㸪㇂ཱྀᙲ࿃㸪㜿ᗙୖᘯۑ   1㸪 

  㸦ᒣཱྀ኱㝔࣭๰⛉㸪1 ᒣཱྀ኱࣭୰㧗 ᚤ◊ࢭ㸧 

 

B-12 17:12 」ྜヨᩱࡓ࠸⏝ࢆ Ralstonia. solanacearum  ᛶ໬≉ࡢ࣮ࢧࣥࢭ㉮໬ᛶࡢ

 ᮾཱྀᾏᩯ㸪⥮⏣ᏳᕼᏊ㸪Asmaa Ali Ahmed Ibrahim㸪⏣ᓥ㄃ஂ㸪ຍ⸨⣧୍ۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

B-13 17:24 ࢫ࣮ࣟ࢞࢔ຍỈศゎ≀ࢆㄆ㆑ࡿࡍ⣽⳦㉮໬ᛶࡢ࣮ࢧࣥࢭ≉ᛶ໬ 

  ᡯ㷂࿘ᖹ㸪ຍ⸨⣧୍㸪⏣ᓥ㄃ஂ㸪⥮⏣ᏳᕼᏊۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
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㹁఍ሙ᳜ࠕ≀㸪᭷ᶵ໬Ꮫ࣭ኳ↛≀໬Ꮫࠖ 

 

C-1 15:00 ❅⣲Ḟஈ࡟ࢫࣞࢺࢫᑐࣥࣅࣝࢥࢫ࢔ࡿࡍ㓟௦ㅰࡢᛂ⟅࡜ᶵ⬟ 

 ᒾୖᣅᕫ㸪ᑠᕝ㈗ኸ㸪▼ᕝᏕ༤㸪୸⏣㝯඾ۑ  

  㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸧 

 

C-2 15:12 ࢼࢬࢼࢾ࢖ࣟࢩ Nudix hydrolase  ⩏ⓗព⌮⏕ࡢ௦ㅰࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆ⣽⬊ෆࡿࡼ࡟

㸪୸⏣㝯඾㸪▼ᕝᏕ༤㸪ྜྷᮧ࿴ஓࡇࡶࡶᮌ᳜ۑ   1㸪㔜ᒸ ᡂ 2㸪ᑠᕝ㈗ኸ 

  㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪1୰㒊኱࣭ᛂ⏕㸪2 ㏆␥኱࣭㝃ᒓ㎰ሙ㸧 

 

C-3 15:24 ᳜≀ࣥࣅࣛࣇࡿࡅ࠾࡟㍺㏦యࡢ᥈⣴࡜ᶵ⬟ゎᯒ 

᱓⏣᪥ె㔛㸪ᮡᮏ⌶㞙㸪୸⏣㝯඾㸪▼ᕝᏕ༤㸪ྜྷᮧ࿴ஓۑ   1㸪㔜ᒸ ᡂ 2㸪ᑠᕝ㈗ኸ 

  㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪1୰㒊኱࣭ᛂ⏕㸪2 ㏆␥኱࣭㝃ᒓ㎰ሙ㸧 

 

C-4 15:36 ᳜≀ࣥࣅࣛࣇࡢ௦ㅰㄪ⠇࡟㛵ࡿࡍ᪂つ㌿෗ᅉᏊࡢ⏕⌮ᶵ⬟ゎᯒ 

ཎ⏣⨾ᕹ㸪㞴Ἴ⣧ஓ㸪୸⏣㝯඾㸪▼ᕝᏕ༤㸪ྜྷᮧ࿴ஓۑ   1㸪㔜ᒸ ᡂ 2㸪ᑠᕝ㈗ኸ 

  㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪1୰㒊኱࣭ᛂ⏕㸪2 ㏆␥኱࣭㝃ᒓ㎰ሙ㸧 

 

C-5 15:48 ࣮ࣛࣜ࣋ࢬᵝ㤶Ẽ≀㉁ࡢຠ⋡ⓗ⏕⏘ࢆ┠ᣦࢻ࢖ࣀࣃࣟࣉࣝࢽ࢙ࣇ≀᳜ࡓࡋ⤒㊰ྜࡢ

⌮ⓗ௦ㅰᕤᏛ 

㈈⏣ᖾṌ㸪⫧ሯᓫ⏨㸪⸨஭ᾈஓ㸪ᮡᒣᬡྐۑ   1㸪▮ᓮ୍ྐ 1㸪すཎᫀᏹ 2㸪ᯇ஭೺஧ 

  㸦ᒣཱྀ኱㝔࣭๰⛉㸪1 ி኱࣭⏕Ꮡ◊㸪2 ᒾᡭ⏕ᕤ◊㸧 

 

C-6 16:00 Ⲕࡢⱝⴥ࡜ᡂ⇍ⴥࡿࡅ࠾࡟ CPC ᵝ㑇ఏᏊࡢⓎ⌧  

 ࡳࡿⱝᯇᑑ⾰㸪⏣୰ⱝዉ㸪⸨஭๰ኴ㑻㸪୕ᮏᮌ⮳ᏹ㸪෠Ọۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

C-7 16:12 ࡢࢼࢬࢼࢾ࢖ࣟࢩ᰿ẟᙧᡂ࡟㛵୚ࡿࡍ MYB ㌿෗ᅉᏊࡢᶵ⬟ゎᯒ 

 ࡳࡿ㛗ᑿᖾ♸㸪෠Ọۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

C-8 16-24 ᯿ᶲ㢮ࢳࢲࢫᯝ⓶ᢳฟᾮࡿࡼ࡟ EGFR-ERK ⤒㊰ࢆ௓ࡓࡋ⾲⓶ゅ໬⣽⬊ࡢቑṪ࣭ศ໬

 ไᚚࡢ

⤮Ᏻ㒊ᗉ๛㸪ୗ⏣Ầۑ   1㸪㔠ᒸ኱ᶞ 1㸪᪂ᒃెᏕ 2㸪ᒣ㷂༤Ꮚ 1㸪㐀ᜨὸ‮ 

  㸦ᚨᓥ኱㝔࣭ඛ➃ᢏ⾡㸪1ᯇᒣἜ⬡㸦ᰴ㸧㸪2ᚨᓥᕤᢏࢭ㸧 
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C-9 16:36 㯜⳦ᅛయᇵ㣴ᮭࡿࡼ࡟௰ⴥ஧ḟ௦ㅰ⏘≀ࡢᚤ⏕≀ኚ᥮ 

⾜⚽ᮧୖ 㡪㸪ዟᕝ᪥⳯஀㸪ᒣୗۑ   1㸪୕ᮌ⩧ᖹ 1㸪ோᡞ⏣↷ᙪ㸪⚄ᓮ ᾈ 

  㸦ᒸᒣ኱㝔࣭⎔ቃ⏕࿨㸪1ᵽཱྀᯇஅຓၟᗑ㸧 
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㹂఍ሙືࠕ≀㸪㣗ရࠖ 

 

D-1 15:00 ⢾ᒀ⑓ᛶ㦵᱁➽ⴎ⦰ࣔࡢࢫ࣐࢘ࣝࢹ STZ ᢞ୚᪉ἲ࡜⑓ែゎᯒ 

㸪ඵ⃝⳯ኸࡿ࠿ࡦᐑ⏣㈼࿘㸪Tolulope Peter Saliu1㸪෠Ọۑ   1㸪ᶫᮏᏕኴ㑻 1㸪 

  டἑᐇ㡢㸪Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 

  㸦ᗈᓥ኱࣭⏕≀⏕⏘㸪1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

D-2 15:12 ື≀ࡓ࠸⏝ࢆ OGTT ⤒ཱྀ⢾㈇Ⲵヨ㦂ࡿࡼ࡟ DPPIV 㜼ᐖᛶ AW ࡧࡼ࠾ WV άᛶᆺࡢ

GLP-1  ኚ໬ࡢᗘ⃰ࣥࣜࢫࣥ࢖࡜

㛵 ⱥ἞㸪ᒣ᰿ᣅஓۑ   1㸪⸃ ⚽ኵ 2㸪኱ஂಖᒾ⏨ 3 

  㸦࣐ࣖ࢟㸦ᰴ㸧㸪1㜰኱࣭ᕤ㸪2๓ᕤ኱㝔࣭ᕤ㸪3୕➟⥲ྜ⑓㝔㸧 

 

D-3 15:24 ⢾ᒀ⑓ᛶ⭈⑕࡟ࢫ࣐࢘୚ࡿ࠼⢾㌿⛣ࡢࣥࢪࣜ࣌ࢫ࣊ண㜵ຠᯝ 

டἑᐇ㡢㸪ඵ⃝⳯ኸۑ   1㸪ᶫᮏᏕኴ㑻 1㸪෠Ọࡿ࠿ࡦ㸪▼ᶫ┿⣖ 2㸪㐲⸨ ఙ 2㸪

Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 

  㸦ᗈᓥ኱࣭⏕≀⏕⏘㸪1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪2㸦ᰴ㸧ᯘཎ㸧 

 

D-4 15:36 ࣑ࣥࢱࣅ B12 Ḟஈ⑕࣮࣐࢖ࣁࢶࣝ࢔࡜⑓ࡢⓎ⑕ࡢ㛵㐃ᛶ࡚࠸ࡘ࡟ 

ᮏᆂ♸㸪ᒣᮏ ⵇ㇂ۑ   1㸪⸭⏣⾜ဴ㸪Ώ㑓ᩥ㞝㸪⨾⸨཭༤ 

  㸦㫽ྲྀ኱࣭㎰㸪1 㫽ྲྀ኱㝔࣭ᣢ♫๰⏕㸧 

 

D-5 15:48 ⅖⑕ᢚไຠᯝࢆⓎ᥹ࡿࡍⅆⴠ⳦ࡢ᥈⣴ 

 ᒣཱྀᬛྐ㸪ᑿཎ ⱥ㸪㕥ᮌ༟ᘺ㸪ᒣᮏ⚈ஓۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

D-6 16:00 Ⓨ㓝ࢶ࣮ࢹṧ´ࢫ࢚࢟ΰྜ≀ࡿࡼ࡟⮬↛ච␿ᛂ⟅ࡢቑᙉᶵᵓࡢゎᯒ 

᭹㒊ᆂඃ㸪୕ᮏᮌ⮳ᏹ㸪⸨஭๰ኴ㑻㸪Thanutchaporn Kumrungsee㸪㛗㇂ᕝ᱈Ꮚۑ   1㸪 

  ྜྷ⏣඘ྐ 1㸪㕥ᮌ༟ᘺ㸪ᒣᮏ⚈ஓ 

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1ࢫ࣮ࢯࢡࣇࢱ࢜㸦ᰴ㸧㸧 

 

D-7 16:12 ዲሷᇶ⌫ࡢ⬺㢛⢏࡟ཬࡢࣥࢳࢳࢲࢫࡍࡰຠᯝ࡟㛵ࡿࡍ◊✲ 

 Ώ㑓ឡᏊ㸪▼⏣ⴌᏊ㸪す ⏥௓㸪Ⳣཎ༟ஓۑ  

  㸦ឡ፾኱㝔࣭㎰㸧 

 

D-8 16-24 㟁Ẽ≀ᛶࡓ࠸⏝ࢆ⡿ࡢ྾Ỉ㐣⛬ࡢィ  

 ዟ Ṍᐇ㸪ᕝ஭Ύྖ㸪⩚಴⩏㞝ۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
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D-9 16:36 ஧ḟඖᛂຊࢆ࣮ࢧࣥࢭ౑⏝ࢳ࢘ࣃࢺࣝࢺࣞࡓࡋෆᐜ≀ࡢ㠀◚ቯⓗရ㉁ホ౯ 

 ᒣ㊰ ឡ㸪ᕝ஭Ύྖ㸪⩚಴⩏㞝ۑ  

  㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
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受 　 　 賞 　 　 講 　 　 演

講 　 　 演 　 　 要 　 　 旨





2021 ᖺᗘ᪥ᮏ㎰ⱁ໬Ꮫ఍୰ᅄᅜᨭ㒊ዡບ㈹ཷ㈹ㅮ₇ 

ࡿࡅ࠾࡟⮚⭈ Aryl Hydrocarbon Receptor Repressor  ✲◊ࡿࡍ㛵࡟⬟ᶵࡢ

ΎỈⱥᑑ㸦ᓥ᰿኱࣭⏕㈨⛉㸧 
 

៏ᛶ⭈୙඲ࡢ㐍⾜ಁ㐍࡟㛵ࣝࢩ࢟ࢻࣥ࢖ࡿࢃ◲㓟ࡣ㸪೺ᖖ⪅ࡶ࡚࠸࠾࡟ຍ㱋࡜ඹ࡟⾑୰࡟⵳

 㸪Arylࡣ㓟◲ࣝࢩ࢟ࢻࣥ࢖ࠋࡿ࠸࡚ࢀࡉሗ࿌࡜ࡿ࠶ࡀ㛵㛵ಀ┦ࡢ㈇࡞ඃ఩࡜㸪⭈ᶵ⬟పୗࢀࡉ✚
Hydrocarbon Receptor㸦AHR㸧ࡾ࠶࡛ࢻࣥ࢞ࣜࡢ㸪AHR࡜⤖ྜᚋ㸪Aryl Hydrocarbon Receptor Nuclear 
Translocator㸦ARNT㸧ࢆ࣮࣐࢖ࢲࣟࢸ࣊࡜ᙧᡂࡋ㸪᭱⤊ⓗ࡟⭈ᶵ⬟ࡢపୗࢆᑟࡓࡲࠋࡃ⭈⮚࡛

ࡿࢀ࠿ᑟࡀάᛶ໬࡚ࡗࡼ࡟ࢫࣞࢺࢫ㸪ప㓟⣲ࡣ Hypoxia Inducible Factor㸦HIF㸧㸪≉࡟ HIF-2Dࡣ㸪

HIF-1Eࢆ࣮࣐࢖ࢲࣟࢸ࣊࡜ᙧᡂࡋ㸪㉥⾑⌫⏘⏕ࢆไᚚࡿࡍ㐀⾑ࣥࣔࣝ࣍㸪ࡢࣥࢳ࢚࣏ࣟࢫ࢚ࣜ

Ⓨ⌧ㄏᑟ࡟ᐤ୚ࡽࢀࡇࠋࡿࡍ 2 ࡿࡍᏑᅾ࡟㊰⤒ࡢࡘ ARNT ࡜ HIF-1Eࡣ㸪␗ࡿ࡞ศᏊ࡞࠺ࡼࡢ༳

㐪࡟⛠ྡ࡚ࡌᛂ࡟ศᏊࡿࡍᙧᡂࢆ࣮࣐࢖ࢲࣟࢸ࣊ࡣ㸪ᐇ㝿ࡀ࠸ከࡀ࡜ࡇࡿࡅཷࢆㄗゎࡾ࠶ࡀ㇟

㸪AHR࡛ࡇࡑࠋࡿ࠶ศᏊ࡛ࡢ୍ྠࡿࡌ⏕ࡀ࠸ ᤕࢆ㸪ARNT/HIF-1EࢀࡉⓎ⌧ㄏᑟ࡚ࡗࡼάᛶ໬ࡢ

ᤊࡋ AHR ࡿࡍ㛵୚࡟ᶵᵓࢡࢵࣂࢻ࣮࢕ࣇࣈ࢕ࢸ࢞ࢿࡿࡍᑐ࡟ Aryl Hydrocarbon Receptor 
Repressor㸦AHRR㸧ࡀ㸪HIF ௦ࡢప㓟⣲่⃭ࠋࡓࡗ⾜ࢆㄆ☜࠿ࡢࡿ࠼୚ࢆᙳ㡪ࡶ࡟㌿෗άᛶࡢ

㸪AHRRࡾᯝ㸪ண᝿㏻⤖ࡓࡋ⌮ฎࢆ⬊⣽࡛ࢺࣝࣂࢥሷ໬ࡿࢀࡽ࠸⏝࡚ࡋ࡜᭰ ࡣ HIF ᛂ⟅㓄ิࡢ

ࡿ࠶࡛ Hypoxia Response Element 㸪AHRR࡚ࡗࡼࠋࡓࡋ㜼ᐖࢆάᛶ໬ࡢ 㸪ࡃ࡞࡛ࡅࡔ⬟㸪⭈ᶵࡣ

㐀⾑ᶵ⬟ࡶ࡟ᙳ㡪ࢆ୚ࡀ࡜ࡇࡿ࠼♧၀ࠋࡓࢀࡉ 
ḟ࡟㸪ᮾ࢔ࢪ࢔ேࡢ⏨ᛶ୙ዷ㸪ᑠ㝜ⱼ㸪Ꮚᐑෆ⭷⑕࡜ࢡࢫࣜࡢ㛵㐃ࡿࡍ AHRR ࡢ Single 

Nucleotide Polymorphism㸦SNP㸧ࡢ 1 ࡿ࠶࡛ࡘ Pro189Ala ࡢࡇ㸪ࡋ┠╔࡟ SNP 㐀⾑ᶵ࡜⬟ᶵ⭈ࡀ

ࡿ࠸࡚ࡋデཷࢆࢡࢵࢻ㸪ே㛫࠿ࡢࡿ࠼୚ࢆᙳ㡪࡟⬟ 3013 ேࡢ᪥ᮏேࢆᑐ㇟࡟ゎᯒࠋࡓࡗ⾜ࢆཧ

ຍ⪅ࡢෆᐜ࡚ࡋ࡜㸪⏨ዪࡢẚ⋡ࡣ 52.5㸸47.5㸪ᖹᆒᖺ㱋ࡣ 51.47 ṓ㸪ᖹᆒ BMI ࡣ 23.38 kg/m2㸪

⭈ᶵ⬟ࡢᣦᶆࡿ࡞࡜⾑୰࡜್ࣥࢽࢳ࢔ࣞࢡ᥎⟬⣒⌫యℐ㐣㔞㸦Estimated glomerular filtration 
rate㸸eGFR㸧ࢀࡒࢀࡑࡣ 0.72 mg/dL ࡜ 77.05 mL/min/1.73m2㸪㉥⾑⌫ᩘࡢᣦᶆࡿ࡞࡜㉥⾑⌫୰ࡢ

ࡀ್ࣥࣅࣟࢢࣔ࣊ࡿ࠶㉁࡛ࢡࣃࣥࢱ 14.01 g/dL㸪࡛ࡓࡲࠋࡓࡗ࠶㸪㠀ႚ↮⪅㸪㐣ཤ࡟ႚ↮⤒㦂ࡢ

㸪58.7㸸26.5㸸14.7ࡣ⋠ẚࡢ⪅↮㠀ႚ↮⪅㸪ႚࡿ࠶ 㸪AHRRࡣ࡚ࡋ㛵࡟㑇ఏᏊᆺࠋࡓ࠸࡚ࡗ࡞࡜
ࡢ 189 ࡣ⪅ཧຍࡿ࠶㸦Pro/Pro㸧࡛ࣥࣜࣟࣉ/ࣥࣜࣟࣉ㸪ࡀ㓟ࣀ࣑࢔ࡢ┠␒ 1072 ྡ㸪࢔/ࣥࣜࣟࣉ
ࡣ⪅ཧຍࡿ࠶㸦Pro/Ala㸧࡛ࣥࢽࣛ 1296 ྡ㸪ࣥࢽࣛ࢔/ࣥࢽࣛ࢔㸦Ala/Ala㸧࡛ࡿ࠶ཧຍ⪅ࡣ 407
ࡍ♧ࢆ⬟㸪⭈ᶵ࡚ࡋ࡜ᯝ⤖ࡢィゎᯒ⤫ࠋࡓࡗ࠶࡛ྡ eGFR ࡟㛵ࡣ࡚ࡋ㸪㑇ఏᏊᆺ࡟ Ala ࣞ࢔ࡢ

࡟㑇ఏᏊᆺࡓࡲ㸪࡟࡜ࡈࡿ࠼ቑࡀࣝ Ala ࠋࡓ࠸࡚ࡋ᪼ୖ࡟᭷ពࡀ್ࡢࡑ㸪࡜ࡿࡍᏑᅾࡀࣝࣜ࢔ࡢ

୍᪉㸪㉥⾑⌫ᩘ࡟್ࣥࣅࣟࢢࣔ࣊ࡍ♧ࢆ㛵ࡣ࡚ࡋ㸪㑇ఏᏊᆺ࡟ Ala ᭷࡟࡜ࡈࡿ࠼ቑࡀࣝࣞ࢔ࡢ

ព࡟పୗ㸪㑇ఏᏊᆺ࡟ Ala 㸪AHRR࡚ࡗࡀࡓࡋࠋࡓ࠸࡚ࡋ♧ࢆపୗഴྥ࡜ࡿࡍᏑᅾࡀࣝࣜ࢔ࡢ
㸪AHRࡣ ᪉㸪HIF୍ࡃാ࡟ಖㆤࡢ⬟ᶵ⭈࡛࡜ࡇࡿࡍ⏝స࡟ࣝࢼࢢࢩ ࡛࡜ࡇࡿࡍ⏝స࡟ࣝࢼࢢࢩ

㐀⾑ᶵ⬟ࢆపୗྍࡿࡏࡉ⬟ᛶࠋࡓࢀࡉ♧ࡀ 
᭱ᚋ࡟㸪೺ᖖࣛࢺࢵ㸦9 ༉㸧៏࡜ᛶ⭈୙඲ࣔࢺࢵࣛࣝࢹ㸦8 ༉㸧ࡢ࡜㛫࡛㸪⭈⮚ࡿࡅ࠾࡟ AHRR

㸪៏ࡎࡲࠋࡓࡗ⾜ࢆド᳨࠿ࡢࡿࡌ⏕ࡀ࠸㐪࡟Ⓨ⌧㔞ࡢ ᛶ⭈୙඲ࡢ㐍⾜࡟క࠸⾑୰࡛⃰ᗘୖ᪼ࡋ㸪

ࡘ࠿ AHRR 㸪ࢁࡇ࡜ࡓࡋㄆ☜ࢆΎ⃰ᗘ⾑ࡢ㓟◲ࣝࢩ࢟ࢻࣥ࢖ࡿࢀࡉ᝿ᐃࡀ㛵୚ࡢ࡬Ⓨ⌧ㄏᑟࡢ

೺ᖖࣛࡣ࡛ࢺࢵ 0.08 mg/dL 㸪៏ࡋᑐ࡟ࡢࡓࡗࡔ ᛶ⭈୙඲ࣔࡣ࡛ࢺࢵࣛࣝࢹ 0.52 mg/dL ࡋ᪼ୖ࡜

ࡿࡅ࠾࡟⮚⭈ࠋࡓ࠸࡚ AHRR ࣝࢹ㸪៏ᛶ⭈୙඲ࣔࢁࡇ࡜ࡓࡋẚ㍑࡚࡟ච␿⤌⧊ᰁⰍࢆⓎ⌧㔞ࡢ

⣙࡛ࢺࢵࣛ 3 ಸࡢⓎ⌧ቑຍࡀㄆࡽࢀࡇࠋࡓࢀࡽࡵ⤖ᯝࡾࡼ㸪៏ᛶ⭈୙඲ྜే⑕ࡢ 1 ⭈ࡿ࠶࡛ࡘ

ᛶ㈋⾑࡟ᑐ࡚ࡋ㸪ࣝࢩ࢟ࢻࣥ࢖◲㓟ࡿࡼ࡟AHRRࡢⓎ⌧ㄏᑟࡀ㛵୚ྍࡿࡍ⬟ᛶࠋࡓࢀࡽࡵ࠿☜ࡀ 
௨ୖࡢ⤖ᯝࡽ࠿㸪⭈ᶵ⬟ࡢಖㆤࡧࡼ࠾㈋⾑ண㜵ࡢ࡛⮚⭈ࡣ࡟ AHRR ࡇࡴ㎸࠼ᢚࢆⓎ⌧ㄏᑟࡢ

㸪AHR࡚ࡗࡀࡓࡋࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶᭷ຠ࡛ࡀ࡜ 㣗ᡂศࡿࡍ᭷ࢆຠᯝࢺࢫࢽࢦࢱࣥ࢔࡚ࡋᑐ࡟

 ࠋࡓࢀࡉ၀♧ࡀ࡜ࡇࡿ࠶᭷ຠ࡛࡛ୖࡿࡏࡉ㐜ᘏࢆపୗࡢ⬟㐀⾑ᶵࡧࡼ࠾⬟㸪⭈ᶵࡣ
� －13－
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ᆅᇦ㈨※࣭ᮍ฼⏝㈨※ࢮ࣮ࢼࢩࣟࢳࡢࡽ࠿㓝⣲㜼ᐖ≀㉁ࡢ᥈⣴ 

⨾⸨཭༤㸦㫽ྲྀ኱࣭㎰㸧 
 

 すὒࡸᡃࡀᅜ࡚࠸࠾࡟㸪ࠗ ⨾ⓑ࠘ࡽ࠿ࡃྂࡣ⌧௦࡛ࡲࡿ⮳࡟ே㢮ࡢ኱࡞ࡁ㛵ᚰࡢᑐ㇟࡛ࡾ࠶㸪

ࢵࢤ࣮ࢱࡢ⏝ⓑస⨾ࠋࡓࡁ࡚ࢀࢃ⾜ࡀ㛤Ⓨࡸ᥈⣴ࡢ≀໬ྜࡍ♧ࢆ⏝ⓑస⨾ࡢࡃከᩘ࡟࡛ࡲࢀࡇ

ࣟࢳࡣᮏ㓝⣲ࠋࡿ࠸࡚ࢀࡉ┠╔ࡀ㸦EC 1.14.18.1㸧ࢮ࣮ࢼࢩࣟࢳࡢ⩌ᡂ㓝⣲⏕ࣥࢽ࣓࡚ࣛࡋ࡜ࢺ

ࡿ࠶ཎᅉ࡛ࡢࢇࡀ㸪⓶⭵ࢫ࢝ࣂࢯࡸ࣑ࢩ㸪ࡋゐ፹ࢆ཯ᛂࡿ࡞࡜㏿ᚊࡢ࡬ࣥࣀ࢟ࣃ࣮ࢻࡽ࠿ࣥࢩ

↛ኳࡣ㸪໬⢝ရศ㔝࡛ࡾࡼ࡟ࡾࡲ㧗ࡢᚿྥࣝࣛࣗࢳࢼࡢ㏆ᖺࠋࡿ࠸࡚ࡋ㛵୚࡟ᡂ⏕ࡢࣥࢽ࣓ࣛ

⣲ᮦ⏤᮶ࡢᏳᚰ࣭Ᏻ඲ࡢࢮ࣮ࢼࢩࣟࢳ࡞㜼ᐖ≀㉁ࡢ᥈⣴ࡢ㟂せࡀ㧗ࠋࡿ࠸࡚ࡗࡲ 
ᡃࡀᅜ࡛ࡣᑡᏊ㧗㱋♫఍ࡢ௚࡟㸪ᆅᇦࡽ࠿㒔ᕷ㒊ࡢ࡬ேཱྀ⛣ືࡀၥ㢟࡚ࡋ࡜ᣲࡇࠋࡿࢀࡽࡆ

⤌ࡾྲྀࡍᣦ┠ࢆᆅᇦάᛶ໬࡚࠸⏝ࢆ※ᆅᇦ㈨ࡿ࠼ᨭࢆά⏕ࡢ㸪ᆅᇦఫẸ࡚ࡅྥ࡟ゎỴࡢၥ㢟ࡢ

ࡢ※ᮍ฼⏝㈨ࡸရ⏘≉ࡢ㸪ᆅᇦ࡚࠸࠾࡟✲◊ࡢ࡛ࡲࢀࡇࠋࡿ࠸࡚ࡗ࡞ࡃࡁ኱ࡀ⩏఍ⓗព♫ࡢࡳ

᭷ຠά⏝ࡢほⅬࡽ࠿㸪⨾ᐜ࣭೺ᗣศ㔝࡛฼ά⏝࡛ࡿࡁᶵ⬟ᛶᅉᏊࢆつ᱁እࡢ㣗ရࡽ࠿࡝࡞᥈⣴

≀㜼ᐖࡿࡍᑐ࡟ࢮ࣮ࢼࢩࣟࢳ㸪࡟≉ࠋࡓࡁ࡚ࡋゎᯒ࡛ࣝ࣋ศᏊࣞࢆ⏝సࡢᶵ⬟ᛶᅉᏊࡢࡑ㸪ࡋ

㉁ࢆ༢㞳࣭ྠᐃࡋ㸪ࡢࡑ㓝⣲㜼ᐖᶵᵓࡸ⣽⬊ෆ࡛ࡢస⏝࣓࡚࠸ࡘ࡟࣒ࢬࢽ࢝᫂ࡓࡁ࡚ࡋ࡟࠿ࡽ

 ࠋࡍ♧ࢆෆᐜ✲◊ࡢࡑ࡟㸪௨ୗ࡛ࡢ
㫽ྲྀ┴ࡢ≉⏘ရ࡛ࡿ࠶஧༑ୡ⣖᲍ࡢつ᱁እရࡢ࢘ࣙ࢟ࢵࣛ࡜ຍᕤရ࡛ࡿ࠶㯮ࣛࡽ࠿࢘ࣙ࢟ࢵ

㸪5-hydroxymethyl-2-furaldehyde࡚ࡋ࡜㜼ᐖ≀㉁ࢮ࣮ࢼࢩࣟࢳ ࡟ࡧࡽ࡞ cycloalliin ࠋࡓࡋᐃྠࢆ

୧໬ྜ≀ࡣ㣗ရࢆຍ⇕ຍᕤࡿࡍ㝿ࡣࡓࡲ⏘⏕࡟ቑຍࡿࡍ᪤▱ࡢ໬ྜ≀࡛ࡀࡓࡗ࠶㸪࣮ࢼࢩࣟࢳ

᮶⏤ࢫ࣐࢘㸪ࡓࡲࠋࡓࡋぢฟ࡚ࡵࡌࡣࢆ࡜ࡇࡿࡍ⬟ᶵ࡚ࡋ࡜ᣕᢠ㜼ᐖ≀㉁ࡢࢮ B16 ࣐࣮ࣀ࣓ࣛ

⣽⬊ࡓ࠸⏝ࢆᐇ㦂ࡾࡼ㸪୧໬ྜ≀ࡣ⣽⬊ẘᛶ࠸࡞ࡉ♧ࢆప⃰ᗘ࡛㸪⣽⬊ෆࡢࢮ࣮ࢼࢩࣟࢳࡢ

mRNA Ⓨ⌧㔞࡜㓝⣲ࢡࣃࣥࢱ㉁㔞ࢆⴭࡃࡋᢚไࢆ࡜ࡇࡿࡍ࣓᫂ࣛࡣࢮ࣮ࢼࢩࣟࢳࠋࡓࡋ࡟࠿ࡽ

ࡓࢀࡉάᛶ໬ࡾࡼ࡟่⃭ࣥࣔࣝ࣍ࢺ࢖ࢧࣀ cAMP ㌿෗ᅉࡓࡅཷࢆ㓟໬ࣥࣜࡌ㏻ࢆ㊰⤒ࣝࢼࢢࢩ

Ꮚ MITF B16ࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡅཷࢆⓎ⌧ㄏᑟ࡟ ࡚࠸࠾࡟⣽⬊ෆ࣐࣮ࣀ࣓ࣛ

5-hydroxymethyl-2-furaldehyde ࡧࡼ࠾ cycloalliin ࡓࢀࡉ㸪άᛶ໬ࡣ cAMP 㒊ศⓗࢆ㊰⤒ࣝࢼࢢࢩ

ࡢࢮ࣮ࢼࢩࣟࢳ࡛࡜ࡇࡿࡍ㜼ᐖ࡟ mRNA Ⓨ⌧ࢡࣃࣥࢱ࡟ࡧࡽ࡞㉁㔞ࢆపୗࠋࡓࡏࡉ 
ࣜࣛࣈ࢖ࣛࡇࡢࡁࡿࡍಖ᭷ࡀ࣮ࢱࣥࢭ✲◊※㑇ఏᏛ㈨ࡇࡢࡁ㸪㫽ྲྀ኱Ꮫ㎰Ꮫ㒊㝃ᒓ⳦㢮ࡓࡲ

㸪࡚ࡋ࡜㜼ᐖ≀㉁ࢮ࣮ࢼࢩࣟࢳࡿࢀࡉ᭷ྵ࡟ࢪ࣓ࢩࢣࢱࣁ࡜ࢪ࢘࢜ࢶ࣐ࡽ࠿୰ࡢ࣮

1,3-dihydroisobenzofuran-4,5,7-triol
ࡧࡼ࠾ 6-hydroxy-L-tryptophan ࢆ

ྠᐃࠋࡓࡋ 
1,3-dihydroisobenzofuran-4,5,7-triol
㸪B16ࡣ࡚ࡋ㛵࡟ ⬊⣽࣐࣮ࣀ࣓ࣛ

ࡢࢮ࣮ࢼࢩࣟࢳࡿࡅ࠾࡟ mRNA
Ⓨ⌧ࢡࣃࣥࢱ࡜㉁Ⓨ⌧㔞ࡢ୧᪉

ࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡿࡏࡉపୗࢆ

ရ⏘≉ࡢᆅᇦࡽࢀࡇ㸪ࡶ௒ᚋࠋࡓ

ࡍ㛵࡟⏝᭷ຠάࡢ※ᮍ฼⏝㈨ࡸ

άࡢ῭⤒㸪ᆅᇦࡏࡉⓎᒎࢆ✲◊ࡿ

ᛶ໬࡟㈉⊩ࠋ࠸ࡓࡋ 
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 ✲◊⏝ᛂࡧࡼ࠾᥈⣴㸪ࡢࢻࢳࣉ࣌᭷ᶵ⬟ᛶྵࣥࢪࢳࢫࣄ

Thanutchaporn Kumrungsee㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
 

ࡀࢻࢳࣉ࣌ࡢ▱ᶵ⬟ᮍࡣ࡟⏺↛㸪ኳࡾ࠾࡚ࡋ᭷ࢆ⬟ᶵ⌮⏕࡞ከᵝ࡚࠸࠾࡟యෆ⏕ࡣࢻࢳࣉ࣌

ᩘከࡃᏑᅾࡢࡑ࡟ࡽࡉࠋࡿࡍస⏝ᶵᗎࡶ࡚࠸࠾࡟ᮍゎ᫂࡞㒊ศࡀከࡃ㸪ኳ↛⏤᮶࡜ࢫ࣮ࢯࣜࡢ

⾲Ⓨࠋࡿ࠶࡛ࡢࡶࡿ࠼୚ࢆ᝟ሗ࡞⏝᭷ࡶ࡚ࡋᑐ࡟๰⸆άື࡞ࡓ㸪᪂ࡎࡽ࡞ࡳࡢࡿ࠶㈗㔜࡛࡚ࡋ

 ࠋࡓࡁ࡚ࡋ㑌㐍ࢆ✲◊ᙜ࡚࡚ࢆⅬ↔࡟ゎ᫂ࡢ⬟ᶵ⌮⏕ࡢࡑ࡜᥈⣴ࡢࢻࢳࣉ࣌᪂つࡣ⪅
��� ⾑ᅽపୗࢆᣦྥࡓࡋ᪂つࡢࢻࢳࣉ࣌༢㞳࡜ศᏊᶵᗎࡢゎ᫂ 

⾑⟶ෆࡢ Ca2+ࣝࢼࢢࢩఏ㐩ࡣ⾑⟶཰⦰ࡿࡅ࠾࡟୺せ࡞⤒㊰࡛ࡾ࠶㸪Ⓨ⾲⪅ࡣ Ca2+ࣜࢼࢢࢩ

ࡿ࠶࡛ࢻࢳࣉ࣌᪂つᶵ⬟ᛶࡢ୰࡛㸪㨶⫗⏤᮶ࡿࡍ᥈⣴ࢆࢻࢳࣉ࣌ࡿࡍ᭷ࢆ㜼ᐖάᛶࡢࢢࣥ

Trp-His㸪኱㇋⏤᮶ࢻࢳࣉ࣌ His-Gly-Lys㸪ࡧࡼ࠾ᑠ㯏⬇ⱆ⏤᮶ Trp-Val㸪ࡧࡼ࠾ Trp-Ile ࡋⓎぢࢆ

࡟≉ࠋࡓ Ca2+࡟ࣝࢼࢢࢩᑐ࡚ࡋᙉຊ࡞㜼ᐖάᛶࡓࡋ♧ࢆ Trp-His ⾑㸪࡚ࡋ࡜࣒ࢬࢽ࢝ศᏊ࣓ࡢ

⟶཰⦰࡟㛵୚ࡿࡍ Ca2+/ࣥࣜࣗࢪࣔࣝ࢝౫Ꮡᛶࢮ࣮ࢼ࢟ࣥ࢖ࢸࣟࣉ II㸦CaMK II㸧ࡢ࡬㜼ᐖάᛶ

�LQࠋࡓࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡍ♧ࢆ VLOLFR ศᯒࡾࡼ࡟㸪Trp-His ࡀ Ca2+-CaM 」ྜయᙧᡂࡢ㜼ᐖ࡟ᇶ

ࡿࡍ᭷ࢆᶵᗎ࠸ࡋ᪂ࡃ࡙ CaM 㜼ᐖ๣࡛ࡽ࠿࡜ࡇࡿ࠶㸪CaM ࢱࢆ⑌ᝈ࡞ࠎᵝࡿࡍ㛵୚࡟Ⓨ⑕ࡀ

 ࠋࡿࢀࡉᮇᚅࡀ⏝฼ࡢ࡬㛤Ⓨࡢ᪂つ⸆๣࡚ࡋ࡜ࢺࢵࢤ࣮
���  Ⓨぢࡢᰤ㣴ᅉᏊࡿࡏࡉቑຍࢆ࣮࣑ࣜ࢓ࣇࣥࢩࣀࣝ࢝ࡿ࠶࡛ࢻࢳࣉ࣌ࢪ࣮ࣝࢰࢲ࣑࢖

㸪ືࡣ࣮࣑ࣜ࢓ࣇࣥࢩࣀࣝ࢝ ࡿࡍᏑᅾ࡟ᐩ㇏࡟⬻ࡸ➽㦵᱁ࡢ≀ His ྵ᭷ࡀࡿ࠶࡛ࢻࢳࣉ࣌ࢪ㸪

ș-ࣥࢽࣛ࢔㸦ș-Ala㸧࡜ His ࡛ᵓᡂࡣࣥࢩࣀࣝ࢝ࡿࢀࡉ㸪㦵᱁➽࡟Ꮡᅾࡾ࠶࡛ࢻࢳࣉ࣌ࢪࡿࡍ㸪

ᢠ㓟໬స⏝ࡢ࡝࡞ᢠࢫࣞࢺࢫస⏝ຠᯝࢆ᭷ࠋࡿࡍ㦵᱁➽࡚࠸࠾࡟㔜せ࡞⏕⌮ᶵ⬟ࢆᢸ࠼⪄࡜࠺

 ࠋࡿ࠸࡚ࢀࡉᮇᚅࡶ࡚ࡋ࡜㸪ᶵ⬟ᛶ㣗ရ⣲ᮦࡣ㸪⌧ᅾ࡛ࡾ࠾࡚ࢀࡽ
Ⓨ⾲⪅ࡣ㸪ྂࡽ࠿ࡃᰤ㣴⣲࣑ࣥࢱࣅࡿ࠸࡚ࢀࢃ⾜ࡀ✲◊࡚ࡋ࡜ B6ࡢ㣗㣵ࡢ࡬ῧຍࡾࡼ࡟㸪ᚰ

࢖ࡢ࡝࡞㓗㓟㸦GABA㸧-His㸧ࣀ࣑࢔-㸦Țࣥࢩࣀࣝ࢝ࣔ࣍㸪ࡎࡽ࡞ࡳࡢࣥࢩࣀ࡚ࣝ࢝࠸࠾࡟⮚

࣑ࣥࢱࣅ㸪ࡣᡂᯝ✲◊ࡢࡇࠋࡓᚓࢆᡂᯝ✲◊࠸῝࿡⯆ࡿࡍቑຍ࡟㢧ⴭࡀ㔞ࢻࢳࣉ࣮࣌ࣝࢰࢲ࣑

B6ࢆࢻࢳࣉ࣌ࢪ࣮ࣝࢰࢲ࣑࢖ࡀㄪ⠇࡚ࡗࡼ࡟࡜ࡇࡿࡍᰤ㣴ᶵ⬟ࢆᢸ࠺Ⅼࡎࡽ࡞ࡳࡢ㸪ᚑ᮶ࡽ࠿

࣑ࣥࢱࣅࡿ࠸࡚ࢀࡽ▱ B6 ᦤྲྀࡢᚰ⮚ಖㆤຠᯝࡢศᏊᶵᗎࡓࡋ♧ࢆ➃୍ࡢⅬ࡛ᴟ࡚ࡵ᪂つᛶࡢ

㧗ࡢࡇ࡟ࡽࡉࠋࡿ࠶࡛ࡢࡶ࠸◊✲ᡂᯝࡣ㸪ࢻࢳࣉ࣮࣌ࣝࢰࢲ࣑࢖㔞ࡢㄪ⠇ྜࡣ࡚࠸࠾࡟ᡂᇶ㉁

ࡣ࠸ࡿ࠶ș-Ala㸪ࡿ࠶࡛ GABA  ࠋࡿ࠶࡛ࡢࡶࡍ♧ࢆ࡜ࡇࡿ࠶᭷ຠ࡛࡚ࡵᴟࡀቑຍࡢ౪⤥㔞ࡢ
ࣉ࣌ࢪ࣮ࣝࢰࢲ࣑࢖࠸పࡢ㔞ྵ࡚ࡵᴟࡣ࡛➽㸪㦵᱁ࡀࡿࡍᏑᅾ࡟ᐩ㇏࡟⬻ࡣࣥࢩࣀࣝ࢝ࣔ࣍

ࡢ࡬㸪㣗㣵࡟ᇶࢆグ◊✲ᡂᯝୖࠋࡿ࠶࡛ࢻࢳ GABA 㔞ࣥࢩࣀ࡚ࣝ࢝ࣔ࣍࠸࠾࡟➽㦵᱁ࡣῧຍࡢ

ࢳࣉ࣌ࢪ࣮ࣝࢰࢲ࣑࢖ࡿࡅ࠾࡟➽㸪㦵᱁ࡣᡂᯝ✲◊ࡢ௨ୖࠋࡓࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡿࡏࡉቑຍࢆ

᭷ࡶ࡚ࡋ࡜ᡭἲࡿࡍᙉ໬ࢆ⬟㸪㦵᱁➽ᶵࡃ࡞࡛ࡅࡔࡿࡍᥦ᱌ࢆ㣗⎔ቃ࠸ࡋ᪂ࡿ࠺ࡋㄪ⠇ࡢ㔞ࢻ

 ࠋࡿࢀࡉᮇᚅ࡜ࡿ࠶࡛⏝
��� ᐇ㦂ື≀࡚࠸⏝ࢆ㠀౵くⓗ࡟㣗ရᶵ⬟ࢆヨ㦂ࡿࡍ᪉ἲࡢ☜❧ 

ᐇ㦂ື≀࡟✲◊ࢆ฼⏝ືࡣ࡜ࡇࡿࡍ≀ឡㆤࡢほⅬࡽ࠿኱࡞ࡁ♫఍ၥ㢟ࡾ࠾࡚ࡗ࡞࡜㸪ືࡢࡑ

≀ᐇ㦂ᩘࡢ๐ῶࡓࡵྵࢆ 3R 3Rࠋࡿ࠸࡚ࢀࡉᥦၐࡀ ࠸࡞ࢃకࢆࡳ③࡚ࡋᑐ࡟≀ື࡚ࡋ࡜ࡘ୍ࡢ

㠀౵くⓗ࡞ヨ㦂᪉ἲࡢ㛤Ⓨࡀồࡀࡿ࠸࡚ࢀࡽࡵ㸪Ⓨ⾲⪅ࡣ luciferase ࡓࡋ⏝฼ࢆ໬ᏛⓎගࡿࡼ࡟

LQ� YLYR imaging ࡿ࠶㉁࡛ࢡࣃࣥࢱ㸪ᛴᛶᮇ࠼⪄ࢆ࡜ࡇࡿࡍ⏝฼࡟ᶵ⬟ᛶヨ㦂ࢆ Serum amyloid 
A3 㑇ఏᏊ࣮ࢱ࣮ࣔࣟࣉ㡿ᇦ࡟ luciferase 㑇ఏᏊࢆ㐃⤖࣓ࣛ࢟ࡓࡏࡉ㑇ఏᏊࢆ᭷ࢪࢫࣥࣛࢺࡿࡍ

ࡼ࡟▼⤖⮚⭈ࡿࢀࡉᙧᡂࡾࡼ࡟㣗ࣥࢽࢹ࢔㸪࡚ࡋ⏝฼ࢆࢫ࣐࢘ྠࠋࡓࡋ㛤Ⓨࢆࢫ࣐࢘ࢡࢵࢽ࢙

㣗ရࡓࡋ࡜ᣦᶆࢆ㸪໬ᏛⓎග࡟ࡽࡉࠋࡓࡋ❧☜ࢆᡭἲ࠸ࡋ᪂ࡿࡍホ౯ࡾࡼ࡟໬ᏛⓎගࢆ⑕⭈ࡿ

ᅉᏊࡾࡼ࡟ࢢࣥࢽ࣮ࣜࢡࢫࡢ㸪ࣥࢽࢹ࢔⭈⑕ࢆண㜵࣮ࣝࣀ࢙ࣇ࣏ࣜࡿࡍ㢮ࡢ᥈⣴ࡶ࡟ᡂຌࡋ㸪

௒ᚋࡢ௚⑌ᝈࣔࡓ࠸⏝ࢆࣝࢹ㠀౵くⓗ࡞ヨ㦂᪉ἲࡢ࡚ࡋ࡜ᒎ㛤ࡀ኱ࡃࡁᮇᚅࠋࡿࢀࡉ 
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一 　 　 般 　 　 講 　 　 演

講 　 　 演 　 　 要 　 　 旨





㸿㸫㸯 Aurantiochytriumᒓࡿࡼ࡟✀⫱࣒ࣀࢤࡢ⬡㉁⏕⏘ᛶୖྥࡢ 
 ᪂ᮏెᏊ㸪㛗㇂ᕝ┿㍤㸪Ώ㑓◊ᚿ㸪⛅ ᗤ⿱㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ۑ
 
 

 

࠙┠ⓗࣛࣗࢳࣥࣜࣅࣛࠚ㢮 Aurantiochytrium㸦࣒࢘ࣜࢺ࢟࢜ࢳ࣮ࣥࣛ࢜㸧ᒓࡣᵝ࡞ࠎ᭷⏝⬡㉁ࢆⴭ㔞⏕⏘

⳦㸪㓑㓟⏕ᡂ࡚ࡋ┠╔࡟㓑㓟㈨໬ᛶࡢࡑࡣࣉ࣮ࣝࢢ✲◊ᙜࠋࡿࢀࡉᮇᚅࡀ⏝฼ࡢᴗศ㔝࡛⏘࡞㸪ከᵝࡋ

ࡓࡏࢃྜࡳ⤌࡜ 2 ẁ㝵Ⓨ㓝⣔ࡿࡼ࡟ᮍ฼⏝ࡸࢫ࣐࢜࢖ࣂᗫࢆࢫ࢞ཎᩱࡓࡋ࡜⬡㉁⏕⏘ࡢ࣒ࢸࢫࢩᵓ⠏࡟

㑇ఏᏊࡢ᫬ࡓࡋᇵ㣴࡚ࡋ࡜※Ⅳ⣲ࢆ㓑㓟ࢆᒓᰴ࣒࢘ࣜࢺ࢟࢜ࢳ࣮ࣥࣛ࢜㸪ࡣ࡛✲◊ᮏࠋࡿ࠸࡛ࢇ⤌ࡾྲྀ

Ⓨ⌧ࡧࡼ࠾௦ㅰ≀ࡢࣝ࢖࢓ࣇࣟࣉゎᯒ⤖ᯝ࡟࡜ࡶࢆ㸪⬡㉁⏕⏘ᛶ࡟ୖྥࡢ㈨ࡀ࡜ࡇࡿࡍᮇᚅࡿࢀࡉ௦ㅰ

⣔ࢆᶆⓗ࡚ࡋ࡜ศᏊ⫱✀ࢆヨࠋࡓࡳ 
࠙᪉ἲ࣭⤖ᯝࢻࣜࢭࣜࢢࣜࢺࠚ㧗⏕⏘ᛶࡢ Aurantiochytrium limacinum SR21 ᰴ࡚࠸࠾࡟㸪㓑㓟ᇵ㣴᫬ࡣ࡟

⬡⫫㓟⏕⏘⣔ࡢ⿵㓝⣲࡛ࡿ࠶ NADPH 㸪NADPHࡵࡓࡓࢀࡉ᥎ᐃࡀ࡜ࡇࡿ࠸࡚ࢀࡉᢚไࡀᡂ⏕ࡢ ⤥౪ࢆ

ࡢࢮ࣮ࢼࢤࣟࢻࣄࢹ㓟ࢦࣥࣜࡿࡍ SR21 ᰴࡿࡅ࠾࡟┦ྠ㑇ఏᏊ㸦ALME㸧ࢆ༢㞳ࡋ㸪ఙ㛗ᅉᏊ 1Șࣔࣟࣉ

ࢆࢻ࣑ࢫࣛࣉ⌧ᵓᡂⓎࡓ࠸࠾࡟ไᚚୗࡢ࣮ࢱ࣮ SR21 ᰴ࡟ᑟධࠋࡓࡋALME 㧗Ⓨ⌧ࡢ⬡⫫㓟཰㔞ࡣᑐ↷ᰴ

኱᭱࡟㓑㓟ᇵ㣴᫬࡚ࡋẚ㍑࡜ 38㸣㸪ࢫ࣮ࢥࣝࢢᇵ㣴᫬᭱࡟኱ 115㸣ྥୖࡓࡲࠋࡓࡋ㸪SR21 ᰴࢫࢡ࣑࢜ࡢ

ゎᯒࡽ࠿⬡⫫㓟ࡢș㓟໬⣔ࡀ㓑㓟ᇵ㣴᮲௳ୗ࡛άᛶ໬ࡀ࡜ࡇࡿࢀࡉ᥎ ࡵࡓࡓࢀࡉ㸪ࡢࡑάᛶ໬ᅉᏊ࡛

ࡿ࠶ AMP-activated protein kinase ࢆ㑇ఏᏊ㸦ALSnf1-3㸧ྠ┦ࡢ CRISPR-Cas9 ALSnf1-3ࠋࡓࡋቯ◚࡛࣒ࢸࢫࢩ
◚ቯᰴࡢ⬡⫫㓟ྵ᭷㔞ࡣ㔝⏕ᰴ࡜ẚ㍑࡚ࡋᇵ㣴ᚋᮇ࡟ᴫࡡ㧗ࡾ࡞ࡃ㸪ș㓟໬⣔ࡢάᛶ໬ࢆᢚไྍࡓࡋ⬟

ᛶࠋࡓࢀࡽ࠼⪄ࡀ 
 

 

 
㸿㸫㸰 㓝ẕࡢ㑇ఏᏊᨵኚࡿࡅ࠾࡟㑅ᢥࢫ࣍ࣛ࢔ࣅࡢ࡬࣮࣮࣐࢝⪏ᛶ㑇ఏᏊ(bar)ࡢ㐺⏝ 

㔝ᮧㅍྐۑ 1㸪໭ᮧ᠇ྖ 1, 2㸦1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪2ᗈᓥ኱࣭⮬↛⛉Ꮫ◊ࢭ㸧 
 
 

 

࠙┠ⓗࠚ㑇ఏᏊ⤌ࡳ᥮࠼ᐇ㦂࡛౑࣮࣮࣐࢝ࡿࢀࢃ㑇ఏᏊࡣ㸪ከ㔜ࡾࡼ࡟࡝࡞ࢺ࢘࢔ࢡࢵࣀ」ᩘྠ᫬฼⏝

ࣉ࣌ࣜࢺࡣࢫ࣍ࣛ࢔ࣅࠋࡿࢀࡲᮃࡀቑຍࡢ㸪✀㢮ࡾ࠾࡚ࢀࡽ㝈ࡣ㑇ఏᏊ࡞⬟ྍ⏝㸪฼ࡀ࠸ከࡶ࡜ࡇࡿࡍ

࠾࡟㸪㓝ẕࡣ࡛✲◊ᮏࠋࡿ࠶ᢠ⏕≀㉁࡛ࡢᨺ⥺⳦⏤᮶ࡿࡍ㜼ᐖࢆᡂྜ࣑ࣥࢱࣝࢢᢠ⏕≀㉁࡛㸪ࡢᵝࢻࢳ

ࣛ࢔ࣅࡢ⳦⥺㸪ᨺ࡟ࡵࡓࡿࡍ㑅ᢥࢆయ࠼᥮ࡳ⤌㑇ఏᏊࡢ࡝࡞ಖᣢࢻ࣑ࢫࣛࣉࡸࢺ࢘࢔ࢡࢵࣀ㑇ఏᏊ࡚࠸

ᛶ㑇ఏᏊ⪏ࢫ࣍ bar  ࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍ⏝㐺ࢆ
࠙᪉ἲ࣭⤖ᯝࡢࢫ࣍ࣛ࢔ࣅࠚάᛶᮏయࡣ⣽⬊ෆ࡛㒊ศⓗ࡟ศゎࡾ࠶࡛ࢺ࣮ࢿࢩ࣍ࣝࢢࡿࡌ⏕࡚ࢀࡉ㸪㑅

ᢥ⸆๣ࢆࢺ࣮ࢿࢩ࣍ࣝࢢ࡚ࡋ࡜୺ᡂศࡿࡍ࡜Ᏻ౯࡞㝖ⲡ๣ࡢ฼⏝ࢆ┠ᣦࠋࡓࡋ㓝ẕࢺ࣮ࢿࢩ࣍ࣝࢢࡢឤ

ཷᛶࡣᇵᆅᡂศ㸪≉࡟❅⣲※࡟኱ࡃࡁᙳ㡪ࡀࡓࡅཷࢆ㸪❅⣲※ࣥࢠࣛࣃࢫ࢔ࡀ㓟ྜࡢᡂᇵᆅࢆ౑࡜࠺㸪

ศ⿣㓝ẕ S. pombe ࡓࡋ࡟ᐟ୺ࢆ bar 㑇ఏᏊࡢேⅭⓗⓎ⌧࡚ࡗࡼ࡟ຠᯝⓗ࡟㑇ఏᏊ⤌᥮࠼యࡀ㑅ᢥ࡛ࡿࡁ

㸪barࡾ࠿ࢃࡀ࡜ࡇ 㑇ఏᏊ࡜᪤Ꮡࡢ௚ࡢ⸆๣⪏ᛶྠࢆ࣮࣮࣐࢝᫬࡟౑࡚ࡗ㸪ᰁⰍయ㑇ఏᏊࡢ஬㔜࢔ࢡࢵࣀ

㸪barࡵࡓࡿࡍ⏝㐺ࡶ࡬㞟⦆࣒ࣀࢤࠋࡓࡁసᡂ࡛ࡀᰴࢺ࢘ 㑇ఏᏊࡢ࣮࣮࣐࢝ࡀ Cas9࣭ࢻ࢖࢞ RNA Ⓨ⌧ࣉ

ฟⱆ㓝ẕࡴྵࢆᅾ㸪ᐇ⏝⳦ᰴ⌧ࠋࡓࡁ࡛ࡀ࡜ࡇࡍࡇ㉳ࢆ␗ኚࡢ㸪┠ⓗࢁࡇ࡜ࡓࡋヨ࡚ࡋసᡂࢆࢻ࣑ࢫࣛ

S. cerevisiae ࡶ࡚ࡋᑐ࡟ bar 㑇ఏᏊࡢ㐺⏝ࢆヨࠋࡿ࠸࡚ࡳ 
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㸿㸫㸱 ศ⿣㓝ẕࢢࣟࣔ࣍ࢮ࣮ࢼࢳ࣐ࢢ࢔ࡿࡅ࠾࡟㑇ఏᏊ agm1ͻ㸪agm2ͻࡢᶵ⬟ゎᯒ 
 㣤⏣೺ᩯ㸪⏣୰ᐶ኱㸪▼஭཭ᝳ㸪㟷ᮌඞᖾ㸪⏣୰┤Ꮥ㸪⏣ῡග᫛ۑ
㸦㤶ᕝ኱㝔࣭㎰㸧 
 

 

࠙┠ⓗࠚ⏕⌮άᛶ≀㉁࡛ྜࡢ࣑ࣥ࢔࣏ࣜࡿ࠶ᡂ⤒㊰ࡣ 2 ୍ࡀ㊰⤒ࡓࡋ௓ࢆࣥࢳࢽࣝ࢜㸪ࡾ࠾࡚ࡋᏑᅾࡘ

⯡ⓗ࡞⤒㊰ࢆࣥࢳ࣐ࢢ࢔ࠋࡿ࠸࡚ࢀࡉ࡜௓ࡓࡋ⤒㊰ࡣ࡚࠸ࡘ࡟ヲ⣽࡞Ꮡᅾព⩏ࡀ᫂ࠋ࠸࡞࠸࡚ࡗ࡞࡟࠿ࡽ

ศ⿣㓝ẕ(Schizosaccharomyces pombe)ࢆࢮ࣮ࣛࢩ࢟࣎ࣝ࢝ࢹࣥࢽࢠࣝ࢔ࡣ᭷ࡀ࠸࡞࠸࡚ࡋ㸪᥎ᐃࢳ࣐ࢢ࢔

ࢆࢮ࣮ࢼ 3 ✀㢮᭷ࢆࣥࢳ࣐ࢢ࢔ࡽ࠿࡜ࡇࡿ࠸࡚ࡋ௦ㅰࡿࡍ⬟ຊࢆ᭷ྍࡿ࠸࡚ࡋ⬟ᛶࠋࡿ࠶ࡀᮏ◊✲࡛ࡣ

ࢀࡒࢀࡑࢆ㑇ఏᏊࡿࡍࢻ࣮ࢥࢆࢮ࣮ࢼࢳ࣐ࢢ࢔ agm1ͻ㸪agm2ͻ㸪agm3ͻࠋࡓࡋ࡜ඛ⾜◊✲࡚࠸࠾࡟ Agm3
ࡀࡓࢀࡉ၀♧ࡀ࡜ࡇࡿ࠶ᶵ⬟ⓗ࡛ࡶ୰࡛᭱ࡢࢮ࣮ࢼࢳ࣐ࢢ࢔ྛࡀ Agm1㸪Agm2 ࡛ࢇ㐍ࡀ✲◊ࡣ࡚࠸ࡘ࡟

࡛ࡇࡑࠋ࠸࡞࠸ Agm1㸪Agm2 ᡂ⤒㊰ྜ⏕࣑ࣥ࢔࣏ࣜࡿࡍ⏤⤒ࢆࣥࢳ࣐ࢢ࢔࡟㸪᭱⤊ⓗࡵ㐍ࢆᶵ⬟ゎᯒࡢ

 ࠋࡿ࠸࡚ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍゎ᫂ࢆ⩏Ꮡᅾពࡢ
࠙᪉ἲ࣭⤖ᯝྛࠚ agm ◚ቯᰴ࡚࠸࠾࡟ pH 6.4㸪5 mM ࡣᡂᇵᆅ࡛ྜࡓࡋῧຍࢆࣥࢳ࣐ࢢ࢔ࡢ agm3Ǽᰴࡢ

࡟ࡽࡉࠋࡓࡋపୗࡃࡋⴭࡀ⫱⏕ Agm3 ࡋ⬟ᶵ࡚࠸࠾࡟యࢪࣝࢦ㸪ࢀࡉㄏᑟࡀ⌧Ⓨ࡚ࡗࡼ࡟ࣥࢳ࣐ࢢ࢔ࡣ

ࡋ࠿ࡋࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡶ࡜ࡇࡿ࠸࡚ Agm1㸪Agm2 ྍ࠸࡞࠸࡚ࡋ⬟ᶵ࡚ࡋ࡜ࢮ࣮ࢼࢳ࣐ࢢ࢔ࡣ࡚࠸࠾࡟

⬟ᛶࣥࢳ࣐ࢢ࢔ࡵࡓࡿ࠶ࡀᏑᅾୗ࡛Ⓨ⌧࡟࠺ࡼࡿࡍ agm3ͻࡢ࣮ࢱ࣮ࣔࣟࣉୗὶ࡟ agm1ͻཬࡧ agm2ͻࢆᤄ

ධࢆࢻ࣑ࢫࣛࣉࡓࡋస〇࡚࠸⏝ࢆࢻ࣑ࢫࣛࣉࡢࡇࠋࡓࡋ Agm3 ࡓࢀࡽᚓࡀᆺ⌧⾲ࡢ pH 6.4 ࡟ᡂᇵᆅྜࡢ

5 mM ࢁࡇ࡜ࡓࡋㄆ☜ࢆ⫱⏕࡚࠸࠾࡟ᇵᆅࡓࡋῧຍࢆࣥࢳ࣐ࢢ࢔ࡢ agm2ͻ࡛ᙧ㉁㌿᥮ࡓࡋ agm3Ǽᰴࡢ⏕

ࡽ࠿࡜ࡇࡓࡏࡉᅇ᚟ࢆ⫱ Agm2  ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿ࠸࡚ࡋ᭷ࢆ⬟ᶵࡢ࡚ࡋ࡜ࢮ࣮ࢼࢳ࣐ࢢ࢔ࡣ
 

 

 
㸿㸫㸲 Cloning, overexpression and purification of a NADP-dependent malic enzyme 

with unusual thermostability from psychrophile Shewanella livingstonensis Ac10 
ᐑ⮫㢼㸪⚄⏣ᣅᕫ⨶ۑ 1㸪⏣ᓥ㄃ஂ 1㸪⸨஭๰ኴ㑻 1㸪୕ᮏᮌ⮳ᏹ 1㸪⥮⏣ᏳᕼᏊ 1 

ຍ⸨⣧୍ 1㸦ᗈᓥ኱㝔࣭ඛ➃≀㉁㸪1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

%DFNJRUXQG� NADP-dependent malic enzyme (NADP-ME) catalyzes a reversible oxidative decarboxylation of 
L-malate to pyruvate using NADP(H) as a cofactor with the help of Mg2+. It is widely distributed among many 
organisms, playing various roles. However, there are few reports on NADP-ME from pyschrophile even though it 
is an important provider of NADPH which is a vital ingredient for membrane phospholipids synthesis.  
0HWKRGV� 	� UHVXOWV� In the present research, a NADP-ME with unusual thermostability from psychrophile, 
Shewanella livingstonensis Ac10, was characterized. The active S. livingstonensis Ac10 NADP-ME formed 100 
kD homodimer in solution. It was active at a very wide range of temperatures from 4°C to 80°C and remained 
stable at 60°C for 3 hours. Its thermostability was verified through circular dichroism measurement, the mid-point 
of thermal transition (Tm) value of S. livingstonensis Ac10 NADP-ME being 71.9°C, which was significantly 
higher than that of mesophilic counterpart, Escherichia coli MaeB (64.6°C). It was also found that S. 
livingstonensis Ac10 NADP-ME had a more stable overall structure than the mesophilic one. Our results strongly 
suggested that not all proteins in psychrophile need to be cold-adapted. The fact that the psychrophilic NADP-ME 
was more active at higher temperatures also suggested that the NADP-ME may be involved in response to 
temperature changes. 
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㸿㸫㸳 ྜࣥࢪࣛ࣌ࣆࢺࢣࢪᡂࢆᚿྥࡓࡋ D-ࣀ࣑࢔㓟ࢻ࣑࢔ຍỈศゎ㓝⣲ࡢᶵ⬟ᨵኚ 
ỤⰋ♸୍㸪᭷㤿஧ᮁۑ 1㸦㫽ྲྀ኱㝔࣭ᣢ♫๰⏕㸪1㫽ྲྀ኱࣭㎰㸧 

 
 

 

࠙┠ⓗࠚ 
Streptomyces sp. 82F2 ⏤᮶ D-య≉␗ⓗࢻ࣑࢔ຍỈศゎ㓝⣲㸦DAH㸧ࡣ㸪Ser 㸪ࡾ࠾࡚ࡋᒓ࡟ࢮ࣮ࢲࢳࣉ࣌

ࡣDAHࠋࡿࡍᡂ⏕ࢆࢻࢳࣉ࡚࣌ࡋゐ፹ࢆ཯ᛂࢫࢩࣜࣀ࣑࢔ D-ࣀ࣑࢔㓟࡟ᑐ࡚ࡋ㧗࠸཯ᛂᛶࢆ᭷ࡵࡓࡿࡍ㸪

D-ࣀ࣑࢔㓟ྵ᭷⏕⌮άᛶࡢ࡚ࡋ࡜࣮ࣝࢶ⏘⏕ࡢࢻࢳࣉ࣌฼⏝ࡸ㸪⏕ᡂࡢࢻࢳࣉ࣌ࢪศᏊෆ⎔໬ࢃྜࡳ⤌ࢆ

㸪DAH࡚࠸࠾࡟✲◊⾜ඛࠋࡿ࠸࡚ࡋウ᳨ࢆ⏝ᛂࡢ࡬ᡂྜࣥࢪࣛ࣌ࣆࢺࢣࢪࡓࡏ ࡢࢺࢵࢣ࣏άᛶ㒊఩ࡢ

୍㒊ࡢ✵㛫ࢆᇙࡿࡵኚ␗ࡾࡼ࡟㸪Ac-D-Phe-OMe ࡜ Trp ࡢάᛶࢫࢩࣜࣀ࣑࢔࡞㸪኱ᖜ࡟㝿ࡓࡋ࡜ᇶ㉁ࢆ

ቑຍࡀ☜ㄆ࡛ࡇࡑࠋࡓࢀࡉᮏ◊✲࡛ࡣ㸪㔝⏕ᆺཬࡧ A267F DAH ࣛ࣌ࣆࢺࢣࢪࡿࡍ᭷ࢆ㸪ᶵ⬟ᛶ࡚࠸⏝ࢆ

ࡿ࠶࡛ࣥࢪ Cyclo(D-Pro-L-Arg)ྜᡂ࠸⾜ࢆ㸪཯ᛂᛶࡢヲ⣽ࡸ⏕⏘ᛶ࡚࠸ࡘ࡟ẚ㍑ࠋࡓࡋ 
࠙᪉ἲ࣭⤖ᯝࠚ 
D-Pro Arg-OEt ࡧయཬࣝࢸࢫ࢚ 㸪D-Proࡋタᐃ࡟㓟ࣀ࣑࢔ࡿ᮶࡟ࢁᚋࡧ๓ཬࡢࢻࢳࣉ࣌ࢪᡂ⏕ࢀࡒࢀࡑ㸪ࢆ
ࡧ㔝⏕ᆺ㓝⣲ཬࢆᙳ㡪ࡢ࡬άᛶ㸪⏕⏘ᛶࢫࢩࣜࣀ࣑࢔ࡍࡰཬࡀᵓ㐀ࣝࢸࢫ࢚ࡢ A267F DAH ホ౯࡚࠸⏝ࢆ

ኚ࡞኱ᖜ࡟άᛶࡶ࡚ࡏࡉኚ໬ࢆయࣝࢸࢫ࢚࡜ࡿ࠸⏝ࢆ㸪㔝⏕ᆺ㓝⣲ࡣ࡚࠸ࡘ࡟άᛶࢫࢩࣜࣀ࣑࢔ࠋࡓࡋ

໬ࡀ☜ㄆ୍ࠋࡓࡗ࠿࡞ࢀࡉ᪉࡛㸪A267F DAH ࡣ࡛ D-Pro-OBzl ࡜ᯝ⤖ࡿࡍቑຍ࡟኱ᖜࡀάᛶ࡟㝿ࡓ࠸⏝ࢆ

㸪D-Pro-OMeࡋ⏝౑ࢆ㸪㔝⏕ᆺ㓝⣲ࡣ࡚࠸ࡘ࡟ᛶ⏘⏕ࠋࡓࡗ࡞ ࡜᫬ࡓ࠸⏝ࢆ A267F DAH 㸪ࡋ⏝౑ࢆ

D-Pro-OBzl  ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡍ♧ࢆᛶ⏘⏕࠸㧗࡟㝿ࡓ࠸⏝࡚ࡋ࡜ᇶ㉁ࢆ

 

 

 
㸿㸫㸴 ዲ⇕⳦ Thermus thermophilus ⏤᮶࣒ࣟࢡࢺࢩ cಿࡢ⇕Ᏻᐃ໬ᶵᵓࡢゎ᫂ 

 ぢኴభ, ୕ᮏᮌ⮳ᏹ, ⸨஭๰ኴ㑻㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ྜྷۑ
 
 

 

࠙┠ⓗ࣒ࣟࢡࢺࢩࠚ cƍ� 㓟໬❅⣲୍࡚ࡋ௓ࢆ࣒࣊㸪ࡾ࠶ⓑ㉁࡛⺮࣒࣊ࡿࢀࡉฟ࠸ぢࡽ࠿⳦㝜ᛶ⣽࣒ࣛࢢࡣ

⇕ዲࠋࡿࡁᮇᚅ࡛ࡀ⏝ᛂࡢ࡚ࡋ࡜࣮ࢧࣥࢭࢫ࢞࡞ࡓ㸪᪂ࡽ࠿࡜ࡇࡿࡍྜ⤖࡟ⓗ␗≉ࢆࢫ࢞஧ཎᏊࡢ࡝࡞

⳦ 7KHUPXV�WKHUPRSKLOXV ⏤᮶࣒ࣟࢡࢺࢩࡢ cƍ㸦TTCP㸧ࡣ௚࣒ࣟࢡࢺࢩࡢ cƍ࡜ẚ㍑࡟⇕࡜ࡿࡍᏳᐃ࡛ࡾ࠶㸪

TTCP �㸪ᖖ ⳦MHWK\URFRFFXVࡣ࡛✲◊ᮏࠋࡿ࡞࡜ぢ▱࡞㔜せ࡚࠸࠾࡟タィ࣮ࢧࣥࢭࢫ࢞ࡣᏳᐃ໬ᶵᵓ⇕ࡢ
FDSVODWXs㸦Bath㸧⏤᮶࣒ࣟࢡࢺࢩࡢ cƍ㸦MCCP㸧ࢆẚ㍑ᑐ㇟࡚ࡋ࡜㸪TTCP ᵓ㐀ⓗࡿࡍᐤ୚࡟Ᏻᐃ໬⇕ࡢ

≉ᚩࢆゎ᫂ࠋࡿࡍ 
࠙᪉ἲࠚX ⥺⤖ᬗᵓ㐀ゎᯒࡾࡼ TTCP ࡜ MCCP 㸪TTCPࡾ࠶࡛࣮࣐࢖ࢲࡣ⪅㸪୧ࢁࡇ࡜ࡓࡋẚ㍑ࢆᵓ㐀ࡢ
ࡀ㓟ṧᇶࣀ࣑࢔ࡿࡍᙉ໬ࢆ⏝␯Ỉᛶ┦஫సࡢ࿘㎶࣒࣊㛫㸪ࢺࢵࢽࣘࣈࢧࡣ࡛ MCCP ࡚ࡋ⨨㓄ࡃከࡶࡾࡼ

ࡢ㛫ࢺࢵࢽࣘࣈࢧ࡟≉ࠋࡓ࠸ Phe-13㸪࣒࣊࿘㎶ࡢ Ile-38 TTCP ࡀ Ᏻᐃᛶ࡟ᐤ୚ࡵࡓࡓࢀࡽ࠼⪄࡜ࡿࡍ㸪

ࢆ㓟ࣀ࣑࢔ࡢࢀࡒࢀࡑ MCCP ኚ␗యࡓࡋ᥮⨨࡟㓟ࣀ࣑࢔ࡿࡍᑐᛂࡢ F13S㸪I38V Ⰽࢽ㸪෇೫ගࡋస〇ࢆ

ᛶ㸦CD㸧ࢆࣝࢺࢡ࣌ࢫᣦᶆࡢࡽࢀࡑ࡟⇕Ᏻᐃᛶࢆ ᐃࠋࡓࡋ 
࠙⤖ᯝ࣭⪃ᐹࠚCD  ᐃࡢ⤖ᯝ㸪TTCP ኚ␗యࡢ F13S㸪I38V ࡣኚᛶ୰Ⅼ ᗘࡢࢀࡒࢀࡑ TTCP 㔝⏕ᆺࡼ

ࡣᏳᐃᛶ⇕ࡢኚ␗యࡢ⪅㸪୧ࡃపࡶࡾ TTCP 㔝⏕ᆺࡶࡾࡼపୗࡀ࡜ࡇࡿ࠸࡚ࡋ᫂ࡢࡇࠋࡓࡗ࡞࡜࠿ࡽ⤖

ᯝࡾࡼ㸪TTCP ࢆᏳᐃᛶ⇕࡚ࡗࡼ࡟࡜ࡇࡿࡍᙉ໬ࢆ⏝␯Ỉᛶ┦஫సࡢ࿘㎶࣒࣊ࡧࡼ࠾㛫㸪ࢺࢵࢽࣘࣈࢧࡣ

 ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡏࡉୖྥ
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㸿㸫㸵 ㉸ዲ⇕⳦ Thermotoga maritima ⏤᮶ࣥࢠࣛࣃࢫ࢔㓟࡟ࢮ࣮ࢼ࢟㛵ࡿࡍ◊✲ 
 す㔝⚈ᖹ㸪Ḉᗞ᫓ᙪ㸦㤶ᕝ኱㝔࣭㎰㸧ۑ
 
 

 

ᚲ㡲ࣀ࣑࢔㓟࡛ࣥࢽ࢜ࣞࢫࡸࣥࢽ࢜ࢳ࣓ࡿ࠶㸪ࡸ≀᳜ࡣࣥࢩ࢖ࣟࢯ࢖ᚤ⏕≀ࡳࡢ࡟Ꮡᅾࢠࣛࣃࢫ࢔ࡿࡍ

ࣥ㓟⤒㊰ࣥࢠࣛࣃࢫ࢔࡚ࡗࡼ࡟㓟ࡽ࠿⏕ྜᡂࠋࡿࢀࡉᮏ⤒㊰࡛ࡣ㸪ࣥࢠࣛࣃࢫ࢔㓟ࣥࢠࣛࣃࢫ࢔ࡀ㓟࢟

ࢻࣄࢹࢻࣄࢹࣝ࢔࣑ࢭ㓟ࣥࢠࣛࣃࢫ࢔ࡀࢀࡇ㸪ࢀࡉኚ᥮࡬㓟ࣥࣜࣝࢳࣝࣃࢫ࢔-㸪șࡾࡼ࡟㸦AK㸧ࢮ࣮ࢼ

Asaࠋࡿࢀࡉኚ᥮࡜࡬㸦Asa㸧ࢻࣄࢹࣝ࢔࣑ࢭ㓟ࣥࢠࣛࣃࢫ࢔ࡾࡼ࡟ࢮ࣮ࢼࢤࣟ ࢤࣟࢻࣄࢹࣥࣜࢭࣔ࣍ࡣ

ࡉኚ᥮࡜࡬ࣥࣜࢭࣔ࣍ࡿ࠶๓㥑య࡛ࡢࣥࢩ࢖ࣟࢯ࢖㸪ࣥࢽ࢜ࣞࢫ㸪ࣥࢽ࢜ࢳ࣓ࡾࡼ࡟㸦HseDH㸧ࢮ࣮ࢼ

AK ࡢ┠␒୍ࡣ࡛࢔࣮࢟࢔⣽⳦㸪ࡸ≀᳜ࠋࡿࢀ HseDH ┠␒୕࡜ 㸪஧ᶵ⬟ᛶ㓝⣲㸦AK/HseDH㸧ࡋྜ⼥ࡀ

⬟ᮏ◊✲࡛༢⊂ᶵࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍᏑᅾࡀ㓝⣲ࡿࡍ⬟༢⊂࡛ᶵࡀࢀࡒࢀࡑ㸪࡜㓝⣲ࡃാ࡚ࡋ࡜

ᆺ AK  ࠋࡿࡍ࡜ⓗ┠ࢆᶵ⬟㸪ᵓ㐀ゎᯒࡢ
ฎ⌮㸦80Υ㸪⇕ࡣ⢭〇ࠋࡓࡗ⾜ࢆ㸪Ⓨ⌧ㄏᑟࡋᑟධ࡟⳦⭠኱ࢆࢻ࣑ࢫࣛࣉ⏝⌧Ⓨࡓ࠸⏝ࢆpET11a࡟࣮ࢱࢡ࣋

20 ศ㛫㸧㸪㝜ࣥ࢜࢖஺᥮࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ㸦DEAE 650 M㸧㸪␯Ỉᛶ࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ㸦Butyl 650 M㸧㸪

ࡢ㸦Superdex 200 pg㸧㸪࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ㐣ࢁࣝࢤ 4 ẁ㝵࡛⾜ࠋࡓࡗάᛶ ᐃࢁࡇ࡜ࡓࡗ⾜ࢆ㸪ᓲ㢼⢭

〇㓝⣲ࡢẚάᛶࡣ 74.9 U/mg ࡣ㸪ᮏ㓝⣲ࡓࡲࠋࡓࡗ࠶࡛ L-Lys 㸪L-Lysࡾ࠾࡚ࡗᣢࢆឤཷᛶ࠸ᙉ࡚ࡋᑐ࡟
ᡤ㸪Crystl screen 2-23ࡓࡗ⾜ࢆᬗ໬⤖࡚࠸⏝ࢆ⢭〇㓝⣲ࠋࡓࡗ࠿ศࡀ࡜ࡇࡿࡅཷࢆ㜼ᐖ࡚ࡗࡼ࡟ ࡛௳᮲ࡢ

ᚤᑠࡶࡽࡀ࡞⤖ᬗࢆᚓࠋࡓࡁ࡛ࡀ࡜ࡇࡿ௒ᚋࡣ༢⊂ᶵ⬟ᆺ AK ࡿࡍゎ᫂ࢆᵓ㐀ࡧ㓝⣲⛉Ꮫⓗㅖᛶ㉁ཬࡢ

 ࠋࡿ࠶ணᐃ࡛࠺⾜ࢆウ᳨ࡢ௳ᬗ໬᮲⤖ࡢ㸪ᮏ㓝⣲࡟ࡶ࡜࡜
 

 

 
㸿㸫㸶 Thermus thermophilus HB8 ⏤᮶ࢻ࢕ࣇࣝࢫࢪ␗ᛶ໬㓝⣲ࢡࣃࣥࢱࡓ࠸⏝ࢆ㉁ࡢ 

㧗 ෌⏕ἲ 
 ᒸᮧ⳹౫㸪ᖹᓥྐᓫ㸪᰿ᮏ⌮Ꮚ㸪㔠ᑿᛅⰾ㸪✄ᇉ㈼஧㸪⏣ᮧ 㝯ۑ
㸦ᒸᒣ኱㝔࣭⎔ቃ⏕࿨㸧 

 

࠙┠ⓗࢻ࢕ࣇࣝࢫࢪࡢᩘ「ࠚᯫᶫࢆᣢࢡࣃࣥࢱࡘ㉁ࡣ㸪⤌᥮ࢡࣃࣥࢱ࠼㉁࡚ࡋ࡜Ⓨ⌧ࡀᅔ㞴࡛ࠋࡿ࠶㧗ᗘ

ዲ⇕ᛶ⣽⳦Thermus thermophilus HB8ࢻ࢕ࣇࣝࢫࢪࡢᯫᶫ␗ᛶ໬㓝⣲Tth-PDIࡣ㸪࣒ࢬࣛࣉࣜ࣌✵㛫࡟ᒁᅾ

⏕㧗 ෌ࡓ࠸⏝ࢆ⨨PCR⿦࡚ࡋ࡜ゐ፹ࢆTth-PDIࡣ࡛✲◊ᮏࠋࡿࢃ㛵࡟S-Sᯫᶫᙧᡂࡢ㉁ࢡࣃࣥࢱศἪ࡚ࡋ

ᢏ⾡(Protein Thermal Refolding)ࡢ ᗘ᳨ࢆ࣒ࣛࢢࣟࣉウࠋ࠙ࡓࡋ ᪉ἲ࡜⤖ᯝࢡࣃࣥࢱࠚ㉁ࡢ෌⏕ࢆ⤒᫬ⓗ

ᇶ㉁ࢢࣥ࢕ࢹ࣮࢛ࣝࣇࡓࡋᑟධࢆᯫᶫࢻ࢕ࣇࣝࢫࢪࡢ2ᮏ࡟㉁sfGFPࢡࣃࣥࢱⰍ⺯ග⥳࡟ࡵࡓࡿࡍ㏣㊧࡟

sfGFP-2SSࢆస〇ࠋࡓࡋsfGFP-2SSࢆሷ㓟࡜ࣥࢪࢽ࢔ࢢDTTࡢᏑᅾୗ࡛↻Ἓ࡚ࡋኚᛶࡏࡉ㸪㐣㓟໬Ỉ⣲࡛

㓟໬࡚ࡏࡉ⺯ගࡀ᏶඲ᾘኻࡓࡋኚᛶsfGFP-2SSࢆస〇ࠋࡓࡋTth-PDIࡣ㸪pET39bࡢୖ࣮ࢱࢡ࣋኱⭠⳦ࢢࢩ

⢭ࡿࡼ࡟His-tag࡚ࡏࡉ⌧Ⓨ࡚ࡋ࡜Tth-PDI࠼᥮⤌࡟㛫✵࣒ࢬࣛࣉࣜ࣌⳦⭠኱࡚ࡋ⏝฼ࢆ㓄ิࢻࢳࣉ࣌ࣝࢼ

〇ࠋࡓࡗ⾜ࢆ⥳Ⰽ⺯ගࢆㄞࡿྲྀࡳqRT-PCR⿦⨨࡚࠸⏝ࢆ㸪⺯ගᾘኻࡓࡋኚᛶsfGFP-2SSࢆᇶ㉁㸪Tth-PDI
࠿70Υࡢ㧗 ഃ࡚࠸࠾࡟ࣝࢡ࢖ࢧ᚟ ࡢ 㧗 пపࠋࡓࡗ⾜ࢆ⌮㝆 ฎ/ ᪼ࡿࡍᑐ࡟཯ᛂ⣔ࡿࡍ࡜ゐ፹ࢆ

ࠋࡓࢀࡉ♧ࡀ࡜ࡇࡿࡍ౫Ꮡࡃᙉ࡟᮲௳タᐃࡢ㧗 ഃࡣගᅇ᚟⺯ࠋࡓࡋᅛᐃ࡟25Υࡣప ഃࡁᑟ࡟60Υࡽ

᭱㐺໬ࡓࡋ ᗘ࡚࠸࠾࡟࣒ࣛࢢࣟࣉ⇕ኚᛶࡓࡋsfGFP-2SSࡢࡽ࠿෌⏕཰⋡࡜%12.5ࡣぢ✚ࠋࡓࢀࡽࡶ 
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㸿㸫㸷 Thermus thermophilus HB8 ⏤᮶⤌᥮ࡓ࠸⏝ࢆࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ࠼୐Ⅳ⢾⏕⏘ 
⨾⿱⏣㧗ᯇ㝧ኴ㸪ྜྷۑ 1, 2㸪⚄㫽ᡂᘯ 1, 2㸪ఱ᳃ ೺ 2㸪ྜྷཎ᫂⚽ 2 
㸦㤶ᕝ኱㝔࣭㎰㸪1㤶ᕝ኱࣭⥲ྜ⏕࿨㸪2㤶ᕝ኱࣭ᅜ㝿ᕼᑡ⢾㸧 
 

 

࠙┠ⓗࣥࣜࢫ࣮ࢺࣥ࣌ࡣࢮ࣮ࣛࢺࢣࢫࣥࣛࢺࠚ㓟⤒㊰ෆ࡛స⏝ࡿࡍ㓝⣲࡛㸪ࣜࣥ㓟໬⢾࡟స⏝࡜ࡇࡿࡍ

㸪Arthrobacter globiformis M30ࡣ࡛✲◊⾜ඛࠋࡿ࠸࡚ࢀࡉㄆ☜ࡀ ⏤᮶⤌᥮ࡢࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ࠼㓝⣲཯

ᛂ࡛୐Ⅳ⢾࡛ࡿ࠶ D-ࡀ⏘⏕ࡢࢫ࣮ࣟࢶࣉ࣊ࢻࢭ☜ㄆࠋࡓࢀࡉᮏ◊✲࡛ࡣ㸪Thermus thermophilus HB8 ⏤᮶

 ࠋࡓࡋ㛤ጞࢆᐇ㦂ࡋ࡜ⓗ┠ࢆ⏘⏕୐Ⅳ⢾ࡓ࠸⏝ࢆ㸪ᮏ㓝⣲ࡋ┠╔࡟ࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ
࠙᪉ἲ࣭⤖ᯝ T. thermophilus HB8ࠚ ⏤᮶⤌᥮ࢆࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ࠼㧗Ⓨ⌧ࡿࡍ⤌᥮࠼኱⭠⳦ࢆᇵ㣴ࡋ㸪

⢒㓝⣲ࢆㄪ〇ࠋࡓࡋᚓࡓࢀࡽ⢒㓝⣲ᾮ࡟࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ࣒ࣛ࢝✀ྛࡣ౪ࡋ㸪㓝⣲ࢆ⢭〇ࠋࡓࡋ⢭〇

㓝⣲ࡢ SDS-PAGE ࡣᯝ㸪ศᏊ㔞⤖ࡢ 73 kDa ࡣࡽ࠿ᯝ⤖ࡢ࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ㐣ࢁࣝࢤ㸪ࡾ࠶࡛ 150 kDa
ࡽ࠿࡜ࡇࡓࢀࡉㄆ☜ࡀศᏊ㔞ࡢ T. thermophilus HB8 ⏤᮶ࣔ࣍ࡣࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ஧㔞యࢆᙧᡂ࠸࡚ࡋ

ࡣẚάᛶࡢ⢭〇㓝⣲ࠋࡓࡗ࠿ศࡀ࡜ࡇࡿ 7.76×10-2 U/mg ࡛㸪⢭〇ᗘࡣ 23.6 ಸࠋࡓࡋୖྥ࡛ࡲ㓝⣲᭱ࡢ㐺

pH ࡣ pH 9.5 ࡛㸪ྛ pH ࡛ 24 ᫬㛫ಖᏑࡶ᭱ࡁ࡜ࡓࡋṧᏑάᛶࡀ㧗ࡣࡢࡓࡗ࠿㸪pH 7.0 ࢘ࣜࢺࢼ㓟ࣥࣜࡢ

ࡣ㐺 ᗘ᭱ࠋࡓࡗࡔ᫬ࡓࡋᾮ࡛ಖᏑ⾪⦅࣒ 85Υ࡛ࡾ࠶㸪10 ศ㛫ࡢ⇕ฎ⌮࡛ࡣ 90Υ࡛ࡲ㸪1 ᫬㛫ࡢ⇕ฎ⌮

ࡣ࡛ 70Υ࡛ࡲᏳᐃ࡛ࠋࡓࡗ࠶ᇶ㉁࡚ࡋ࡜ L-࡜ࢫ࣮ࣟࣝࢫ࢚ࣜ඲࡚ࢆࢫ࣮ࢺࣥ࣌ࢻࣝ࢔ࡢ㓝⣲཯ᛂ࠸⏝࡟

ࡢࢫ࣮ࣟࢩ࢟-㸪Dࢫ࣮ࢯ࢟ࣜ-㸪Lࢫ࣮ࢯ࢟ࣜ-㸪Dࢫ࣮࣎ࣜ-㸪Lࢫ࣮࣎ࣜ-㸪Dࢁࡇ࡜ࡓ 5 ࢺࣥ࣌ࢻࣝ࢔ࡢࡘ

 ࠋࡓࢀࡉㄆ☜ࡀ≀⏘⏕ࡿࢀࢃᛮ࡜୐Ⅳ⢾ࡁ࡜ࡓ࠸⏝ࢆࢫ࣮
 

 

 

 
㸿㸫10 Purification and characterization of the membrane-bound aldehyde dehydrogenase 

AldFGH of Gluconacetobacter diazotrophicus PAL5.  
 Miah, R.1, Nina S.1, Kataoka, N.1,2, Matsutani, M.3, Matsushita, K.1,2, Yakushi, T.1,2ۑ
(1Grad. Sch. Sci. Tech. Innov., 2RCTMR, Yamaguchi Univ., 3Tokyo Univ. Agric) 

 

Acetic acid fermentation is carried out by two-step oxidation of ethanol to acetic acid with the membrane-bound alcohol 
dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) of acetic acid bacteria. ALDH oxidizes acetaldehyde to 
acetic acid, coupled to the reduction of ubiquinone in the membrane. Then, the reducing equivalents link to the 
respiratory chain to reduce molecular oxygen to water. Structure and molecular mechanism of ALDH are not 
systematically studied yet. Therefore, some issues regarding the roles as well as chemical nature of prosthetic groups 
associated with ALDH remained a matter of debate (1). Recently, we reported that AldFGH, one of ALDHs, in 
Gluconacetobacter diazotrophicus PAL5 plays the major role in acetic acid fermentation and require a form of 
molybdopterin but not PQQ for ALDH activity through reverse genetic study (2). In the present study, we attempted to 
purify intact AldFGH complex using constructed triple deletion derivative ǻaldSLC ǻadhAB ǻPQQ of PAL5 that had 
lost the genes for AldSLC an ALDH, ADH, and the biosynthetic pathway of pyrroloquinoline quinone for biochemical 
analysis. Previous report failed to detect ubiquinone reduction activity of purified ALDH from wild-type PAL5 strain 
with acetaldehyde (1) but we succeeded to detect it using ubiquinone-2 (Q2) that is a short variant of artificial ubiquinone 
analog. We will attempt to identify the prosthetic group of ALDH and study molecular mechanism of ALDH 
systematically. 
(1) Gomez-Manzo et al. (2010) J Bacteriol 192, 5718-5724; (2) Miah R et al. (2021) Appl Microbial Biotechnol 105, 2341-2350. 
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㹀㸫㸯 ศ⿣㓝ẕࡢ᰾-⣽⬊㉁㛫㍺㏦ࡿࡼ࡟࣒ࢸࢫࢩ᰾ࢬ࢖ࢧไᚚᶵᵓࡢゎᯒ 
 ᮏᑲ⋞㸪Ỉ἟ṇᶞ㸪ஂ⡿୍つ㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧⸩ۑ
 
 

 

࠙┠ⓗࠚ┿᰾⏕≀ࡢ᰾ࡣࢬ࢖ࢧ⣽⬊࡜ࢬ࢖ࢧẚ౛㛵ಀࡾ࠶࡟㸪᰾࡜⣽⬊ࡢయ✚ẚ㸦௨ୗ N/C ẚ㸧ࡿ࠶ࡀ

୍ᐃ್࡟࠺ࡼࡿ࡜ࢆཝᐦ࡟ไᚚࡓࡲࠋࡿ࠸࡚ࢀࡉ㸪ࢇࡀ⣽⬊ࡸ⪁໬⣽⬊࡛ࡣ᰾⫧኱໬ࡀほᐹ࡜ࡇࡿࢀࡉ

࡚࠸ࡘ࡟㔜せᛶࡢࡑࡸࡳ⤌௙ࡢไᚚࢬ࢖ࢧ㸪᰾ࡋ࠿ࡋࠋࡿ࠸࡚ࢀࡉ၀♧ࡀ㔜せᛶࡢไᚚࢬ࢖ࢧ㸪᰾ࡽ࠿

ࡢศ⿣㓝ẕࠋ࠸ከࡀⅬ࡞୙᫂ࡣ N/C ẚࡣ 0.08 ࡛ࡲࢀࡇࡢࡕࡓ⚾ࠋࡿ࠶ᐃ୍࡛࡚ࡋ㏻ࢆ㸪⣽⬊࿘ᮇࡋ♧ࢆ

ࡀไᚚ࡞㐺ษࡢ㸪᰾-⣽⬊㉁㛫㍺㏦ࡽ࠿ゎᯒࡢ N/C ẚࢆ 0.08 ࡛⥔ᣢ࡛࠼࠺ࡿࡍ㔜せ࡛࡚ࡗ࠿ࢃࡀ࡜ࡇࡿ࠶

㸪᰾እ㍺㏦࡟ࡵࡓࡿࡍ࡟࠿ࡽ᫂ࢆไᚚᶵᵓࢬ࢖ࢧ᰾ࡿࡼ࡟࣒ࢸࢫࢩ㸪᰾-⣽⬊㉁㛫㍺㏦ࡣ࡛✲◊ᮏࠋࡓࡁ

 ࠋࡓࡗ⾜ࢆゎᯒ࡚ࡋ┠╔࡟
࠙᪉ἲ࣭⤖ᯝࠚฟⱆ㓝ẕ࡚࠸࠾࡟㸪᰾እ㍺㏦࡟㔜せࣀ࣑࢔࡞㓟㓄ิ㸦᰾እ㍺㏦ࣝࢼࢢࢩ/NES㸧࡟ GFP ࢆ

㐃⤖ࡓࡋ NES-GFP ࡚࠸࠾࡟ศ⿣㓝ẕ࡛ࡇࡑࠋ㸦Sci. Rep., 2016㸧ࡍࡇ㉳ࡁᘬࢆቑṪᝏ໬࡜ࡿࡍ⌧㐣๫Ⓨࢆ

NES-GFP ࡟ࡽࡉࠋࡓࡋ♧ࢆ㸪ቑṪᝏ໬ࢁࡇ࡜ࡓࡏࡉ⌧㐣๫Ⓨࢆ NES-GFP ࡢ㸪᰾ࡣ࡛⬊⣽ࡓࡋ⌧㐣๫Ⓨࢆ

⫧኱໬ࡀほᐹࢀࡉ㸪N/C ẚࡀ㢧ⴭ࡟ቑຍࡢࡽࢀࡇࠋࡓ࠸࡚ࡋ⤖ᯝࡽ࠿㸪⣽⬊ቑṪࡿࡅ࠾࡟᰾ࢬ࢖ࢧไᚚ

ᅾ⌧ࠋࡓࢀࡉ၀♧ࡀ㔜せᛶࡢ NES-GFP  ࠋࡿ࠸࡚ࡵ㐍ࢆゎᯒࡢ࣒ࢬࢽ࣓࢝ࡢ᰾⫧኱໬ࡿࡼ࡟⌧㐣๫Ⓨࡢ
 
 

 

 

 

 
㹀㸫㸰 ศ⿣㓝ẕࡢ CoQ ⏕ྜᡂ࡟㛵୚ࡿࡍ㌿෗ᅉᏊࡢ᥈⣴࡜㑇ఏᏊ㧗Ⓨ⌧ࡿࡼ࡟ᙳ㡪ࡢ

ゎᯒ 
ࡕࡲࡇ㧗ሯۑ 1㸪ゅ 㝧㤶 2㸪ᯇᾆၨኴ 2㸪ᰗ஭Ⰻኴ 2㸪すཎ᪼⍚ 2㸪ᡄ⬟ᬛᏹ 1,2,3, 
ᕝྥ ㄔ 1,2,3㸦1ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ, 2ᓥ᰿኱࣭⏕㈨⛉, 3ᓥ᰿኱࣭㎰⏕࿨⣔㸧 

 

࠙┠ⓗ࣒࢖ࢨ࢚ࣥࢥࠚ Q㸦CoQ㸧ࡣ࿧྾㙐㟁Ꮚఏ㐩⣔ࡢᚲ㡲ᅉᏊ࡛࡟࡛ࡲࢀࡇࠋࡿ࠶ CoQ ⏕ྜᡂ㓝⣲㑇 
ఏᏊࡢゎᯒࡀ㐍ࡀࡿ࠸࡚ࢀࡽࡵ㸪ࡢࡑไᚚᶵᵓࡣ࡚࠸ࡘ࡟୙࡛᫂ࠋࡿ࠶ᙜ◊✲ᐊ࡛ࡣ㸪ศ⿣㓝ẕࡢ㌿෗

ᅉᏊࡢ㑇ఏᏊ◚ቯᰴ࠸⾜ࢆࢢࣥࢽ࣮ࣜࢡࢫ࡚࠸⏝ࢆ㸪㔝⏕ᰴ࡜ẚ㍑࡚ࡋ CoQ10 㔞ࡀ⣙ 0.2 ಸ࡟ῶᑡࡓࡋ

php2◚ቯᰴࢆᚓࠋࡓPhp2 ࡣ Php3㸪Php5 ࡜ Php 」ྜయࢆᙧᡂࡋ㸪CCAAT 㓄ิ⤖ྜᆺ㌿෗ᅉᏊ࡚ࡋ࡜ᶵ⬟

㸪CoQࡀࡿࡍ ⏕ྜᡂ⤒㊰ࡢ࡜㛵㐃ᛶࡣ୙࡛࡛᫂ࡇࡑࠋࡿ࠶ᮏ◊✲࡛ࡣ㸪Php 」ྜయࡀ CoQ ⏕ྜᡂ࡟୚࠼

ࡢࠎ㸪ྛ࡟ⓗ┠ࢆゎᯒࡢ࡚࠸ࡘ࡟ᙳ㡪ࡿ php㑇ఏᏊࢆ㐣๫Ⓨ⌧ࡓࡏࡉᰴࡢ CoQ10㔞ࡢᐃ㔞ࠋࡓࡗ⾜ࢆ 
࠙᪉ἲ࣭⤖ᯝࡎࡲࠚ㸪㔝⏕ᰴ࡟ php2㸪php3㸪php5ྛࡢࠎ㑇ఏᏊࢆ༢⊂㐣๫Ⓨ⌧ࡏࡉ㸪CoQ ⏕ྜᡂࡢ࡬ᙳ 
㡪࡚࠸ࡘ࡟ゎᯒࠋࡓࡗ⾜ࢆphp2㸪php5 㑇ఏᏊࢆ༢⊂㐣๫Ⓨ⌧࡜ࡿࡏࡉ㸪CoQ10 㔞ࡣቑຍࡀࡓ࠸࡚ࡋ㸪ࢥ

ࠋ୍ࡓࡌ⏕ࡀ㐜ᘏ⫱⏕࡚ࡋẚ㍑࡜ᰴ࣮ࣝࣟࢺࣥ ᪉࡛㸪php3ࢆ༢⊂㐣๫Ⓨ⌧ࡶ࡚ࡏࡉ CoQ10㔞ࡣቑຍࡎࡏ㸪

⏕⫱㐜ᘏࠋࡓࡗ࠿࡞ࡽࡇ࠾ࡶḟ࡟㸪php2㸪php3㸪php5 ࡜ࡿࡏࡉ⌧㐣๫Ⓨ࡟᫬ྠࢆ CoQ10 㔞ࡀ⣙ 2.0 ಸ࡟

㸪CoQ10ࡣ㐣๫Ⓨ⌧ᰴ࡛࠸࡞࠸࡚ࡗࡇ࠾ࡀ㐜ᘏ⫱⏕ࠋࡓࡗ࠿࡞ࢀࡽ࠼ᢚࡣ࡟᏶඲ࡣ㸪⏕⫱㐜ᘏࡀࡓࡗ࡞

㔞࡜࣮ࣝࣟࢺࣥࢥࡶࢀࡎ࠸ࡣẚ㍑࡚ࡋኚ໬ࡵࡓࡓࡗ࠿↓ࡀ㸪php㑇ఏᏊࡢ㐣๫Ⓨ⌧ࡿࡼ࡟⣽⬊ᩘᙜࡢࡾࡓ

CoQ 㔞ࡢቑຍࡣ㸪⏕⫱㐜ᘏࡿࡼ࡟ᙳ㡪࡛ࡀ࡜ࡇࡿ࠶♧၀ࡓࡲࠋࡓࢀࡉ㸪php2㸪php3㸪php5◚ቯᰴ࡛ࡣ㸪 
ࡶᰴ࡛ࡢࢀࡎ࠸ CoQ ⏕ྜᡂ㔞ࡀపୗࡀࡿࡍ㸪๓㥑యࡢ PHB  ぢࢆ࡜ࡇࡿࡍᅇ᚟ࡀᡂ㔞ྜࡢࡑ࡜ࡿࡍῧຍࢆ
ฟࠋࡓࡋ 
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㹀㸫㸱 ࣓ࣥࢽ࢜ࢳ௦ㅰ⏘≀ࡿࡼ࡟ᑑ࿨ไᚚᶵᵓࡢゎᯒ 
ཎඃᕼ㸪ᑠᕝ㈗ྐ㸪㔠஭᐀Ⰻྂۑ 1㸪᭮ᡃ᭸⩏ 2㸪Ỉ἟ṇᶞ 
㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1㓇⥲◊㸪2៞᠕኱࣭ඛ➃⏕࿨㸧 
 

 

࠙┠ⓗᡃࠚ ࡽ࠿ゎᯒࡓ࠸⏝ࢆ㸪ฟⱆ㓝ẕࡣࠎ S-ࣥࢽ࢜ࢳ࣓ࣝࢩࣀࢹ࢔(SAM)ྜࡢᡂಁ㐍ࡣ㣗㣵ไ㝈ࢆᶍೌ

ࡣ࡜ࡇࡢࡇࠋࡓࡋᥦၐࢆ࣒ࢬࢽ࣓࢝࠸࡞࡟࡛ࡲࢀࡇ㸪ࡿࡍᑑ࿨ᘏ㛗ࡋ SAM ࢩࣀࢹ࢔-ᣕᢠ㜼ᐖ≀㉁࣭Sࡢ

㸪SAH࡛ࡇࡑࠋࡓࢀࡉ⌧෌࡛ࡅࡔࡿࡏࡉ⏝స࡟㓝ẕࢆ(SAH)ࣥ࢖ࢸࢫࢩࣔ࣍ࣝ ࢬࢽ࢝ᑑ࿨ᘏ㛗࣓ࡿࡼ࡟

 ࠋࡓࡗ⾜ࢆゎᯒ࡟ⓗ┠ࢆゎ᫂ࡢ࣒
࠙᪉ἲ࣭⤖ᯝࡎࡲࠚ㸪SAH ᯝ㸪⤖ࡢࡑࠋࡓࡗ⾜ࢆゎᯒ࢖ࣞ࢔ࣟࢡ࢖࣐ࡵࡓࡿ࡭ㄪࢆᙳ㡪ࡢ࡬⌧㑇ఏᏊⓎࡢ

⩻ヂ㛵㐃㑇ఏᏊࡢⓎ⌧ࡀከᩘపୗࡽ࠿࡜ࡇࡓࡋ mTORC1(mammalian target of rapamycin)ࡢᶵ⬟పୗࡀண

᝿࡛ࡇࡑࠋࡓࢀࡉ㸪SAH ࡿࡼ࡟ mTORC1 ⤒㊰ࡢάᛶ࡟ᑐࡿࡍᙳ㡪ࢆㄪࢁࡇ࡜ࡓ࡭㸪SAH స࡟㔝⏕ᰴࢆ

࡜ࡿࡏࡉ⏝ Sch9 㸪mTORC1ࡽ࠿࡜ࡇࡓࡋపୗࡀࣝ࣋㓟໬ࣞࣥࣜࡢ ࣮࢜㸪࡟ḟࠋࡓࢀࡉㄆ☜ࡀάᛶపୗࡢ

㸪SAHࢁࡇ࡜ࡓ࡭ㄪࢆᙳ㡪ࡢ࡬࣮ࢪ࢓ࣇࢺ 㸪࡛ࡇࡑࠋࡓࢀࡉほᐹࡀάᛶ໬ࡢ࣮ࢪ࢓ࣇࢺ࣮࢜ࡿࡼ࡟

mTORC1 ୙ά໬࡚ࡋ࡜ࡘ࡜ࡦࡢ࣒ࢬࢽ࣓࢝ࡢ㸪mTORC㸯ࡢάᛶ໬࡟㛵୚ࡿࡍ PP2A ╔࡟ࢮ࣮ࢱ࢓ࣇࢫ࣍

㸪SAHࢁࡇ࡜ࡓࡋ┠ ῧຍ࡛ PP2A 㸪SAHࡽ࠿࡜ࡇࡢࡇࠋࡓࢀࡉ၀♧ࡀ୙ά໬ࡢ ࡿࡼ࡟ mTORC㸯ࡢᶵ⬟

పୗࡣ PP2A ᅾ㸪SAH⌧ࠋࡓࡗ࠿ศࡶ࡜ࡇࡿ࠸࡚ࡋ௓ࢆ୙άᛶ໬ࡢ ࡶ⹸࡛⥺ࣝࢹࣔ⬊ከ⣽ࢆຠᯝࡿࡼ࡟

᳨ドࠋࡿ࠸࡚ࡋ 
 
 

 

 

 
㹀㸫㸲 ㌿෗ไᚚᅉᏊࡿࡼ࡟ COPϩᑠ⬊㍺㏦ࡢไᚚᶵᵓࡢゎ᫂ 

୰㔛ගᕼ㸪ຍ⸨ⴌఀ㸪㔠஭᐀Ⰻۑ 1㸪ụ⏣ᩔᏊ㸪⯪ᡞ⪔୍ 
㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1㓇⥲◊㸧 
 

 

࠙┠ⓗࠚ㑇ఏᏊⓎ⌧ࡣ㸪ࣝࢼࢢࢩఏ㐩⤒㊰࡜㐃ື࡚ࡋ㸪⣽⬊ࡢቑṪ㸪ศ໬㸪㐠ື㸪⏕Ꮡࡢ࡝࡞⣽⬊ࡢ㐠

࿨Ỵᐃࡃ῝࡟㛵୚ࠋࡿ࠸࡚ࡋ⣽⬊ࡢ㐠࿨࡟ᛂ࡚ࡌ㸪⣽⬊ෆᑠჾᐁࡢ㔞ࡸ≧ែࡶཝᐦ࡟ไᚚࡇࡿ࠸࡚ࢀࡉ

ࡿࢀࡉ᥎ᐹ࡜ࡿ࠸࡚ࢀࡉㄪ⠇࡚ࡗࡼ࡟㌿෗ࡣࢫࢩࢱࢫ࣓࢜࣍ࡢ㸪⣽⬊ᑠჾᐁࡵࡓࡢࡑࠋࡿࢀࡽ࠼⪄ࡀ࡜

ࡓᯝࢆᙺ๭ࡢཱྀࡾධࡢศἪ⤒㊰ࡽ࠿✲◊⾜ඛࡢᮏ◊✲ᐊࠋ࠸࡞࠸࡚ࡗ࡞࡟࠿ࡽ᫂ࡣ࣒ࢬࢽ࣓࢝ࡢࡑ㸪ࡀ

ࡿ࠶㌿෗ᅉᏊ࡛ࡀᆺ⌧⾲ࡢኚ␗ᰴࡢSec12ࡿࡍ㛵୚࡟ᙧᡂࡢ㏦ᑠ⬊㸦COPIIᑠ⬊㸧㍺ࡿࡅ࠾࡟ᑠ⬊యࡍ Ino2
࡜ Ino4 ࡣ࡜ࡇࡢࡇࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿࢀࡉᢚᅽࡾࡼ࡟ቯ◚ࡢ㑇ఏᏊࡢ Ino2/Ino4 ࡚ࢀࡉ㌿෗ไᚚ࡚ࡗࡼ࡟

ࡾࡼ࡟ᅉᏊࡿ࠸ COPϩᑠ⬊㍺㏦ࡀไᚚࢆ࡜ࡇࡿ࠸࡚ࢀࡉ♧၀࡛ࡇࡑࠋࡿ࠸࡚ࡋᮏ◊✲࡛ࡣ㸪ࡢࡇᅉᏊࢆ

ྠᐃࢆ࡜ࡇࡿࡍ┠ⓗ࡟㸪⥙⨶ⓗ࡞ゎᯒࠋࡓࡗ⾜ࢆ 
࠙᪉ἲ࣭⤖ᯝࠚIno2/Ino4 ࡑࠋࡓࡋ᥈⣴ࡾࡼ࡟ゎᯒ࢖ࣞ࢔ࣟࢡ࢖࣐ࢆ㑇ఏᏊࡿ࠸࡚ࢀࡉㄪ⠇ࡀ㌿෗ࡾࡼ࡟

ࡀ⌧ᯝ㸪Ⓨ⤖ࡢ 2 ಸ௨ୖῶᑡࡓࡋ㑇ఏᏊࡀ 175㸪཯ᑐ࡟ 2 ಸ௨ୖቑຍࡓࡋ㑇ఏᏊࡀ 47 ಶࠋࡓࡗ࠶ῶᑡࡋ

࡟୰ࡢ㑇ఏᏊࡓ COPϩᑠ⬊㍺㏦ࢆ㈇࡟ไᚚࡿ࠸࡚ࡋᅉᏊ࡜ࡿ࠶ࡀ᥎ᐹࡵࡓࡢࡑࠋࡿࢀࡉ㸪175 ಶࡢ㑇ఏ

Ꮚࢆ㐣๫Ⓨ⌧ࡏࡉ㸪㓝ẕࢆ⫱⏕ࡢ㜼ᐖࡿࡍ㑇ఏᏊࢆ᥈⣴ࡢࡑࠋࡓࡋ⤖ᯝ㸪⏕⫱ࢆᝏ໬ࡓࡏࡉ㑇ఏᏊࡀ 8
✀㢮㸦BAP2㸪GGC1㸪FET3㸪TRF5㸪MSG5㸪YIP3㸪DSE4㸪YOR338W㸧ぢฟࠋࡓࢀࡉ⌧ᅾ㸪ࡢࡽࢀࡑ㑇

ఏᏊࡀ COPII ᑠ⬊㍺㏦࡟㛵୚࠿ࡿ࠸࡚ࡋゎᯒ୰࡛ࠋࡿ࠶ 
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㹀㸫㸳 ฟⱆ㓝ẕࡿࡅ࠾࡟㌿෗ไᚚࢆ௓ࢦࣥ࢕ࣇࢫࡓࡋ⬡㉁௦ㅰไᚚᶵᵓࡢゎ᫂ 
 ⓑ஭㔛ᶞ㸪ᑠᯇᴋ᪊㸪▼㔝⿱Ꮚ㸪㛫ᔱ ῟㸪⏣୰┤Ꮥ㸪⏣ῡග᫛㸦㤶ᕝ኱࣭㎰㸧ۑ
 
 

 

࠙┠ⓗࠚฟⱆ㓝ẕࢦࣥ࢕ࣇࢫࡣ⬡㉁ࡵࡌࡣࢆ㸪⣽⬊⭷ࡿࢀࡲྵ࡟ᵝ࡞ࠎ⬡㉁ࡢ㔞ࢆ⢭ᐦ࡟ไᚚ࡜ࡇࡿࡍ

࡛㸪㧗 ࡢ࡝࡞ࢫࣞࢺࢫ⎔ቃ࡟ࢫࣞࢺࢫ㐺ᛂࡋ࠿ࡋࠋࡿ࠸࡚ࡋ㸪ࢦࣥ࢕ࣇࢫ⬡㉁௦ㅰࡢไᚚᶵᵓࡢヲ⣽

㸪Tor-kinase complex 2 (TORC2)-Ypk1ࡣ࡚ࡋ࡜㉁௦ㅰไᚚᶵᵓ⬡ࢦࣥ࢕ࣇࢫࠋ࠸ከࡶⅬ࡞୙᫂࡟ࡔᮍࡣ ⤒

㊰ࠋࡿ࠸࡚ࢀࡽ▱ࡀTORC2-Ypk1 ⤒㊰ࡣ㸪⣽⬊⭷ࢦࣥ࢕ࣇࢫ࡚࠸࠾࡟⬡㉁㔞ࡢపୗࢆឤ▱࡜ࡿࡍୗὶࡢ

Orm1/2 ࢆ Ypk1 㸪ࡣࠎᡃ࡛ࡲࢀࡇࠋࡿࡍไᚚ࡟ṇࢆ㉁௦ㅰ⬡ࢦࣥ࢕ࣇࢫ࡟ⓗ⤊࡛᭱࡜ࡇࡿࡍ㓟໬ࣥࣜࡀ

ᶵ⬟ᮍ▱㌿෗ᅉᏊ Com2 ࡀ YPK1ࢦࣥ࢕ࣇࢫࡧࡼ࠾⬡㉁ྜᡂึࡢⓎ㓝⣲ࡿࡍࢻ࣮ࢥࢆ LCB1ࡢⓎ⌧ࢆไᚚ

 ࠋࡓࡋ࡜ⓗ┠ࢆゎ᫂ࡢヲ⣽ࡢࡑ㸪ࡋぢฟࢆ࡜ࡇࡿࡍ㛵୚࡟㉁௦ㅰไᚚ⬡ࢦࣥ࢕ࣇࢫ࡛࡜ࡇࡿࡍ
࠙᪉ἲ࣭⤖ᯝ Com2ࠚ ࡀ YPK1ࡧࡼ࠾ LCB1࣮ࢱ࣮ࣔࣟࣉࡢ㡿ᇦࢆ࡜ࡇࡿ࠸࡚ࡋྜ⤖࡟ド᫂࡟ࡵࡓࡿࡍ㸪ȕ-
ࢆ㑇ఏᏊ㸦LacZ㸧࣮ࢱ࣮࣏ࣞࡿࡍࢻ࣮ࢥࢆ (ȕ-Gal) ࢮ࣮ࢲࢩࢺࢡࣛ࢞ YPK1ࡧࡼ࠾ LCB1࣮ࢱ࣮ࣔࣟࣉࡢ

㸪Com2ࡋస〇ࢆࢻ࣑ࢫࣛࣉࡓࡋᤄධ࡟ୗὶࡢ Ⓨ⌧㔞ࡀㄪ⠇ྍ⬟࡞ Ptet-off-GFP-COM2ᰴࢱ࣮࣏࡚ࣞ࠸⏝ࢆ

ᯝ㸪Com2⤖ࡢࡑࠋࡓࡗ⾜ࢆ࢖ࢭࢵ࢔࣮ 㐣๫Ⓨ⌧᫬࡟ PYPK1-LacZࡧࡼ࠾ PLCB1-LacZ࡚࠸࠾࡟ ȕ-Gal άᛶࡀ

Com2 Ⓨ⌧ᢚไ᫬࡜ẚ㍑ࢀࡒࢀࡑ࡚ࡋ 5 ಸࡧࡼ࠾ 2 ಸቑຍࡓࡲࠋࡓࡋ㸪ࡢࡇ Com2 ౫Ꮡⓗ࡞Ⓨ⌧ቑຍࡑࡣ

ࡿࡍᏑᅾ࡟ୖ࣮ࢱ࣮ࣔࣟࣉࡢࢀࡒࢀ 6 ሷᇶࡿ࡞ࡽ࠿ Com2 ⤖ྜ㓄ิ࡟౫Ꮡࠋࡓ࠸࡚ࡋ௨ୖࡢ⤖ᯝࡽ࠿㸪

Com2 ࡀ YPK1ࡧࡼ࠾ LCB1࣮ࢱ࣮ࣔࣟࣉࡢ㡿ᇦࡋྜ⤖࡟㸪YPK1ࡧࡼ࠾ LCB1ࡢ㌿෗࣭Ⓨ⌧㔞࡟᪼ୖࡢᐤ

୚ࢦࣥ࢕ࣇࢫ࡛࡜ࡇࡿࡍ⬡㉁௦ㅰࢆ㌿෗࡛ࣞࣝ࣋ไᚚࡀ࡜ࡇࡿࡍ♧၀ࠋࡓࢀࡉ 

 

 

 
㹀㸫㸴 ฟⱆ㓝ẕ࣒࣮ࢯࢯ࢖࢚ᶵ⬟ゎ᫂ࡢࡵࡓࡢ sdeኚ␗ᰴࡢ༢㞳࡜ཎᅉ㑇ఏᏊྠࡢᐃ 

 ᚿ㑻㸪ᆏ⏣೺ኴ㑻㸪⏣୰┤Ꮥ㸪⏣ῡග᫛㸦㤶ᕝ኱࣭㎰㸧᪸⃝ྜྷۑ
 
 

 

࠙┠ⓗࠚฟⱆ㓝ẕᙧ㉁⭷ୖ࡜࣒࣮ࢯࢯ࢖࢚ࡣ࡟࿧ࡀࣥ࢖࣓ࢻࣟࢡ࢖࣐ࡿࢀࡤᏑᅾࡋ㸪⭷ࡀෆഃ࡟㝗ධࡋ

ࢡࣃࣥࢱࡽࢀࡇ㸪ࡀࡿࡍᏑᅾࡀ㉁ (6-Tsp)ࢡࣃࣥࢱ㸲ᅇ⭷㈏㏻ࡢ㸴✀㢮ࡣ࡟࣒࣮ࢯࢯ࢖࢚ࠋࡘࡶࢆᵓ㐀ࡓ

㉁ࡿࡅ࠾࡟࣒࣮ࢯࢯ࢖࢚ࡢᙺ๭ࠋ࠸࡞࠸࡚ࡗ࠿ࢃ࡝ࢇ࡜࡯ࡣ࡚࠸ࡘ࡟ᡃࡣࠎ㸪ྠ࡟࣒࣮ࢯࢯ࢖࢚ࡃࡌᏑ

ᅾࡿࡍ BAR ࡿ࠶㉁࡛ࢡࣃࣥࢱࣥ࢖࣓ࢻ Pil1 ࡜ 6-Tsp ࡓࡋ඲࡚Ḟᦆࡢ pil1ǻ� 6-tspǻᰴࡀ㸪⏺㠃άᛶ๣࡛࠶

ࡿ SDS ࡣ࡛✲◊ᮏࠋࡓࡋぢฟࢆ࡜ࡇࡍ♧ࢆឤཷᛶ࠸ࡋⴭ࡟ pil1ǻ� 6-tspǻᰴࡿࡅ࠾࡟ SDS ឤཷᛶࡢཎᅉࡢ

ゎ࡛᫂࡜ࡇࡿࡍ 6-Tsp  ࠋࡓࡋ࡜ⓗ┠ࢆゎ᫂ࡢ⬟ᶵ࣒࣮ࢯࢯ࢖࢚ࡓࡋ௓ࢆ
࠙᪉ἲ࣭ ⤖ᯝ ࡢ㸪pil1ǻ�6-tspǻᰴࡣ࡛✲◊ᮏࠚ SDSឤཷᛶࢆᢚᅽࡋ㸪ࡘ࠿ ᗘឤཷᛶࡍ♧ࢆ Suppressor mutants 
for SDS sensitivity of eisosomal deletion mutant with temperature sensitivity (sde)ኚ␗ᰴྜࢆィ 93 ᰴྲྀᚓࡋ㸪┦

⿵ᛶヨ㦂ࡾࡼ࡟ 6 ཎᅉࡀ㸪TOR2㸪LST8㸪AVO3ࢁࡇ࡜ࡢ࡛ࡲࢀࡇࠋࡓࡋศ㢮࡟㸦sde1ࠥsde6㸧⩌⿵┦ࡢࡘ

㑇ఏᏊ࡚ࡋ࡜≉ᐃࢀࡉ㸪඲࡚ TORC2 」ྜయࡢᵓᡂᅉᏊࡢኚ␗࡛࡚ࡗࡼࠋࡓࡗ࠶ pil1ǻ�6-tspǻᰴࡢ SDS ឤ

ཷᛶࡣ㸪ᙧ㉁⭷ࢫࣞࢺࢫឤ▱࡟ᚲ㡲࡞ TORC2-Ypk1 ⤒㊰ࡢ㐣๫άᛶ໬ࡀཎᅉ࡛ࡀ࡜ࡇࡿ࠶♧၀ࠋࡓࢀࡉ

ࡢ㸪pil1ǻ�6-tspǻᰴࡽࡀ࡞ࡋ࠿ࡋ SDS ឤཷᛶࢦࣥ࢕ࣇࢫࡣ⬡㉁ྜᡂ㜼ᐖ࡚ࡗࡼ࡟ᢚᅽࡽ࠿࡜ࡇ࠸࡞ࢀࡉ㸪

᪤▱ࡢ TORC2-Ypk1 ⤒㊰ࡢୗὶ࡛ࢦࣥ࢕ࣇࢫࡿ࠶⬡㉁௦ㅰࡢ㐣๫άᛶ໬ࡀཎᅉ࡛ࢀࡽ࠼⪄ࡀ࡜ࡇ࠸࡞㸪

ᮍ▱ࡢୗὶᅉᏊࡢάᛶ໬ࡀ♧၀ࠋࡓࢀࡉ⌧ᅾ㸪௚ࡢ sde ኚ␗㑇ఏᏊࡢ≉ᐃࢆヨࡾࡼ࡟ࢀࡇࠋࡿ࠸࡚ࡳ

TORC2-Ypk1 ⤒㊰ࡢᮍ▱ୗὶ⤒㊰ࡀ᫂ࡀ࡜ࡇࡿ࡞࡟࠿ࡽᮇᚅࠋࡿࢀࡉ 
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㹀㸫㸵 Acidovorax cirulli ᥎ᐃ࣮ࢱࢡ࢙ࣇ࢚Aave_4606  ᶵ⬟ゎᯒࡢ
 ඦᏊᑿ┿⳯㸪⸨ཎ⚈Ꮚ㸪⏣୰┤Ꮥ㸪⏣ῡග᫛㸦㤶ᕝ኱࣭㎰㸧ۑ
 
 

 

࠙┠ⓗࠚAcidovorax cirulli ≦ὀᑕ㔪ࡿࢀࡤ࿧࡜⨨㸪ϪᆺศἪ⿦ࡾ࠶࡛⳦ཎᅉࡢᯝᐇởᩬ⣽⳦⑓࢝࢖ࢫ㸪ࡣ

⑓ཎ࡛࡜ࡇࡿࡍὀධࢆ⑓ཎᅉᏊࡢ㉁ᛶࢡࣃࣥࢱࡿࢀࡤ࿧࡜࣮ࢱࢡ࢙ࣇ࢚࡟ᐟ୺⣽⬊ෆ࡚ࡋ௓ࢆ≀ᵓ㐀ࡢ

ᛶࢆⓎ⌧ࠋࡿࡍ⣽⬊ෆࡣᢠ㓟໬≀㉁࡛ࣥࢩ࢟ࢻࣞ࢜ࢳࡿ࠶(Trx)ࣥ࢜ࢳࢱࣝࢢ࡜(GSH)ࢫࢡࢵࢻ࡚ࣞࡗࡼ࡟

ᜏᖖᛶࡀ⥔ᣢࠋࡿ࠸࡚ࢀࡉᡃࡣࠎ㸪㟷ᯤ⑓⳦ Ralstonia solanacearm RipAY࣮ࢱࢡ࢙ࣇ࢚ ࡢᐟ୺⣽⬊ෆࡀ

Trx ࡾࡼ࡟࡜ࡇࡿࡍྜ⤖࡜ GSH A. citrulliࠋࡿ࠸࡚ࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡿࡍᚓ⋓ࢆ㓝⣲άᛶࡿࡍศゎࢆ ᣢࡀ

Aave_4606࣮ࢱࢡ࢙ࣇ࢚᥎ᐃࡘ ࡣ RipAY ࡽ࠿࡜ࡇࡿ࠶࡛ࢢࣟࢯࣝ࢜ࡢ RipAY ࡀ࡜ࡇࡍ♧ࢆ཯ᛂࡢᵝྠ࡜

㸪Aave_4606ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡓࢀࡽ࠼⪄  ࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍゎ᫂ࢆ⬟ᶵࡢ
࠙᪉ἲ࣭⤖ᯝࠚᵝ᳜࡞ࠎ≀⏤᮶ࡢᢳฟᾮࢆ⤌᥮࠼ Aave_4606 ࡚ࡏࡉ཯ᛂ࡜㉁ࢡࣃࣥࢱ GSH ศゎ㓝⣲άࡢ

ᛶࢆᣦᶆࡢࡑ࡟άᛶ໬ࢆㄪ࢝࢖ࢫࡣ࡛≀᳜⛉ࣜ࢘ࢁࡇ࡜ࡓ࡭ᢳฟᾮࡳࡢ࡚࠸࠾࡟άᛶ໬ࡋ㸪ࢫࢼ⛉᳜≀

ᐟ୺᳜≀యෆ࡛࡟ᐇ㝿࡛ࡇࡑࠋࡓࢀࡽぢࡀᢳฟᾮ࡛άᛶ໬≀᳜ࡢ඲࡚ࡓ࠸⏝࡟௒ᅇᐇ㦂ࡣ࡛ Aave_4606
ᐟ୺ࡀ Trx ࡢ㸪ᐟ୺⣽⬊ෆࡋάᛶ໬ࡾࡼ࡟ GSH Aave_4606ࠋࡓࡋド᳨࠿ࡢࡿࡍศゎࢆ ᰴࡓࡏࡉḞᦆࢆ

(aave_4606ǻ)ཬࡧϪᆺศἪ⿦⨨ࢆḞᦆࡓࡏࡉᰴ(hrcVǻ)ࢆస〇ࡋ㸪ࢫࢼⴥ࡬᥋✀ࣟࢺࣥࢥ,ࢁࡇ࡜ࡓࡗ⾜ࢆ

ࡢⴥࡓࡋ✀᥋ࢆ㔝⏕ᰴ࡚࡭ẚ࡜࣮ࣝ GSH 㔞ࡣ኱ᖜ࡟ῶᑡࡀࡓࡋ aave_4606ǻᰴࢆ᥋✀ࡓࡋⴥࡢ GSH 㔞࡛

㸪Aave_4606ࡽ࠿࡜ࡇࡢࡇࠋࡓࡗ࠿࡞ࢀࡽぢࡀῶᑡࡣ ࡣ RipAY ࡢᐟ୺⣽⬊ෆ࡟ᵝྠ࡜ Trx ࡇࡿࡍㄆ㆑ࢆ

㸪ᐟ୺⣽⬊ෆࡋάᛶ໬࡛࡜ GSH  ࠋࡓࢀࡽ࠼⪄ࡀ࡜ࡇࡿࡍศゎࢆ
 

 

 
㹀㸫㸶 Aurantiochytriumᒓࢫ࣮ࣟࣝࢭࣀࢢࣜࡿࡼ࡟⣔ࡢࡽ࠿ࢫ࣐࢜࢖ࣂ⬡㉁⏕⏘ 

すᔱ⨾ಖ㸪Ώ㑓◊ᚿ㸪㯳 ᪂㐀ۑ 1㸪⛅ ᗤ⿱ 

㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1ฟග⯆⏘㸦ᰴ㸧㸧 
 

 

࠙┠ⓗࠚAurantiochytrium㸦࣒࢘ࣜࢺ࢟࢜ࢳ࣮ࣥࣛ࢜㸧ᒓࡣᚑᒓᰤ㣴᮲௳ୗ࡛ᵝ࡞ࠎ᭷⏝⬡㉁ࢆⴭ㔞⏕⏘

㸪Ᏻ౯ࡃ㧗ࡀ㸪㈿Ꮡ㔞ࡣ࡟ࡿࡍᣑ኱࡚ࡅྥ࡬ᴗศ㔝⏘࠸ᖜᗈࡢ㧗௜ຍ౯್ရ௨እࢆά⏝⠊ᅖࡢࡑࠋࡿࡍ

㸪Ỉࣜ࢝ࣝ࢔ࡸ㸪㓟ࡣ࡟㓝⣲⢾໬࡞ຠ⋡ⓗࡢࡑࠋࡿࢀࡲᮃࡀཎᩱ໬ࡢࢫ࣐࢜࢖ࣂ⣔ࢫ࣮ࣟࣝࢭࣀࢢࣜ࡞

࠸࡚ࢀࡉሗ࿌ࡀ࡜ࡇࡿࡍᡂ⏕ࡀ≀⏘๪ࡿࡍ㜼ᐖࢆ⫱⏕ࡢ≀⏕ᚤ࡟㝿ࡢࡑ㸪ࡀࡔᚲせࡀ⌮๓ฎࡿࡼ࡟➼⇕

ࡀ≀⏘๪ࡢࡑ㸪ࡣ࡛✲◊ᮏࠋࡿ Aurantiochytrium ᒓࡸ⫱⏕ࡢ⬡㉁⏕⏘࡟୚ࡿ࠼ᙳ㡪ࡢࡑ࡜పῶ᪉ἲ᳨ࢆウ

 ࠋࡓࡋ࡜ⓗ┠ࢆ❧☜ࡢ๓ฎ⌮ἲࢫ࣐࢜࢖ࣂࡓࡋ㐺࡟⏘⏕㸪⬡㉁ࡋ
࠙᪉ἲ࣭⤖ᯝ ᗘ㸸⃰ࢫ࣮ࢥࣝࢢ⢾໬ᾮ㸦ࡓࡋㄪ〇࡚ࡋ㓝⣲ᾘ໬ࢆࢫ࢞ࣂࣅ࢟࢘ࢺࢧࡢỈ⵨Ẽ⇿○ฎ⌮ᚋࠚ

8%㸧࡟❅⣲※࡜ேᕤᾏሷࢆຍࡓ࠼ᇵᆅ࡛ Aurantiochytrium limacinum SR21 ᰴࢆᇵ㣴ࡓࡋ⤖ᯝ㸪ྠ⃰ᗘࡢ

ࡣ⣽⬊཰㔞࡚ࡋẚ㍑࡜ᑐ↷ᇵᆅࡴྵࢆࢫ࣮ࢥࣝࢢ 25%㸪⬡⫫㓟཰㔞ࡣ 27%పࢫ࣮ࣟࣝࢭࣀࢢࣜࠋࡓࡗ࠿

⣔ࡢࢫ࣐࢜࢖ࣂ⢾໬๓ฎ⌮ࡿࡼ࡟⏕ᡂࡀሗ࿌ࣥࣛࣇࡿ࠸࡚ࢀࡉ㢮㸪࣮ࣝࣀ࢙ࣇ㢮ࡸ᭷ᶵ㓟㢮ࢆῧຍ࡚ࡋ

SR21 ᰴࢆᇵ㣴ࢁࡇ࡜ࡓࡋ㸪ࡧࡼ࠾࣮ࣝࣛࣇࣝࣇ 5Ѹࡀ࣮ࣝࣛࣇࣝࣇࣝࢳ࣓ࢩ࢟ࣟࢻࣄ⣽⬊ቑṪ࡜⬡⫫㓟⏕

ᡂࢆ㢧ⴭ࡟ᢚไࢫ࢞ࣂࠋࡓࡋ⢾໬ᾮࡢᡂศศᯒࡢ⤖ᯝ㸪୧≀㉁ࡀ㜼ᐖస⏝⃰ᗘ௨ୖ࡜ࡇࡓ࠸࡚ࢀࡲྵ࡟

ࡁపῶ໬࡛ࡾࡼ࡟⌮㸪άᛶⅣฎࡣ㢮ࣥࣛࣇࡿࢀࡲྵ࡟⢾໬ᾮࠋࡓࢀࡉ ᥎࡜ཎᅉ≀㉁ࡢ㸪⏕⫱㜼ᐖࡽ࠿

ᇵᆅ࡛ࡴྵࢆ⢾໬ᾮࡢ㸪άᛶⅣฎ⌮ᚋ࡛ࡇࡑࠋࡓ SR21 ᰴࢆᇵ㣴ࢁࡇ࡜ࡓࡋ㸪ᑐ↷ᇵᆅྠ࡜➼௨ୖࡢ⣽⬊

ቑṪ࡜⬡⫫㓟⏕⏘ࡀㄆࠋࡓࢀࡽࡵ 
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㹀㸫㸷 ࣒ࣀࢤ⦅㞟ࡢࢫࢩࣉࣟࣟࢡࣀࣥࢼࡿࡼ࡟ቑṪ⬟ຊྥୖࡢヨࡳ  

 ḻ ಌ㸪ᕝᓮ ೺㸪⸨Ụ ㄔ㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ۑ

 
 

 

࠙┠ⓗ  ࠚ ࡢ➼ࢻ࢖ࣀࢸࣟ࢝㸪EPA㸪ࣝࢮ࣮࢕ࢹ࢜࢖ࣂ༢⣽⬊⸴㢮࡛㸪ࡢᾏ⏘ᛶࡣ㢮ࢫࢩࣉࣟࣟࢡࣀࣥࢼ

᭷⏝≀㉁ࡢ⏕⏘ᡭẁ࡚ࡋ࡜㏆ᖺὀ┠ࢫࢩࣉࣟࣟࢡࣀࣥࢼࠋࡿ࠸࡚ࢀࡉ㢮࡛᭷⏝≀㉁ࡣ࡟ࡿࡍ⏘⏕ࢆ㸪ࢤ

ࡢ㢮࡛ࢫࢩࣉࣟࣟࢡࣀࣥࢼ㸪ࡣࠎᡃࠋࡓࡗ࠿࡞ࡣᐜ࡛᫆ࡶࡋࡎ㸪ᚲࡀࡿ࠶㔜せ࡛࡟㠀ᖖࡀ⾡㞟ᢏ⦆࣒ࣀ

㧗ຠ⋡࣒ࣀࢤ⦅㞟⣔ࢆᐇ⌧࡟ࡵࡓࡿࡍ㸪sgRNA 㸪all-in-one vectorࡋウ᳨ࢆ㓄ิࢱ࣮ࣔࣟࣉࡢ ᡂ࡟ᵓ⠏ࡢ

ຌࠋࡿ࠸࡚ࡋ⸴㢮࡛ࡣቑṪຠ⋡ྥୖࡢᡭẁ࡚ࡋ࡜㧗⃰ᗘ CO2 ࡿࡂࡍ㸪㧗⃰ᗘࡀࡿࢀࡽࡳヨࡀ㏻Ẽࡢ CO2

㏻Ẽୗ࡛ࡣᇵᆅࡀ㓟ᛶ໬ࡋ㸪㏫࡟ຠ⋡ࡣపୗࡢࡇࠋ࠺ࡲࡋ࡚ࡋၥ㢟ࢆゎỴ࣒ࣀࢤ࡟ࡵࡓࡿࡍ⦅㞟ࡿࡼ࡟

carbonic anhydrase2 㑇ఏᏊ(CA2)ࡢ◚ቯࢆヨࠋࡓࡳ 
࠙᪉ἲ࣭⤖ᯝ  ࠚ ᐇ㦂ࣔࡣ࡚ࡋ࡜ࣝࢹ㸪Nannochloropsis oceanica NIES-2145 ᰴࠋࡓ࠸⏝ࢆN. oceanica 㸪ࡣ࡟

ᩘಶࡢ carbonic anhydrase ࡕ࠺ࡢࡑ㸪ࡀࡿࡍᏑᅾࡀ㑇ఏᏊࡢ CA2 㑇ఏᏊ࡟ᑐࡿࡍ all-in-one vector 
(pNAN1006) ࢆ NIES-2145 ᰴ࡟ᙧ㉁㌿᥮࡚ࡋ CA2 㑇ఏᏊ◚ቯᰴྲྀࢆᚓࡋ㸪ࡢࡑቑṪ≉ᛶࢆ㔝⏕ᰴ࡜ẚ㍑

㸪f/2ࡣቯᰴ◚ࠋࡓࡋ ᇵᆅ࡛ቑṪྍ⬟࡛ࡾ࠶㸪㏻ᖖࡢᇵ㣴᮲௳࡛ࡣ CA2 㑇ఏᏊࡣᚲ㡲࡛࠸࡞ࡣ஦ࢀࡉ♧ࡀ

CO2ࠋࡓ ⃰ᗘ 0.15㸣࡛๓ᇵ㣴ࡽ࠿࡚ࡋ㸪0.15㸣㸪3%㸪5%ࡢ CO2 ⃰ᗘ࡛ᮏᇵ㣴0.15ࠋࡓࡋ㸣CO2 㸪ᇵࡣ࡛

㣴ึᮇ࡛ࡣ㔝⏕ᰴࡢቑṪࡀࡓࡗ࠿㏿ࡀ㸪ᚋᮇ࡛ࡣ㔝⏕ᰴ࡜◚ቯᰴ࡛ቑṪ㏿ᗘྠࡣ⛬ᗘ࡛3%ࠋࡓࡗ࠶CO2

5%CO2ࠋࡓࡗ࠶ᗘ࡛⛬ྠࡣቑṪ㏿ᗘࡢ⪅㸪୧ࡣ࡛ ࡢ௨ୖࠋࡓࡗ࠿㏿ࡀ࠺࡯ࡢቯᰴ◚ࡣ㸪ᇵ㣴ึᮇ࡛ࡣ࡛

⤖ᯝࡾࡼ㸪CA2 㑇ఏᏊࡢ◚ቯࡣ㸪㧗⃰ᗘ CO2ࡢ࡬⪏ᛶྥୖ࡟᭷⏝࡛ྍࡿ࠶⬟ᛶࡀ♧၀ࠋࡓࢀࡉ 
 

 

 
㹀㸫10 ࢣࢱࣚࢺࣄࢯࢢࢩ࢘  ホ౯ࡢ㣗⪅᢬ᢠᛶ⳦ࡢᡂ⬟Ḟᦆయ⏕࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1

⨾⿱ᗓෆ㔛⣪㸪ᡭᔱ ⌶㸪Pattana Kakumyan1㸪ෆᾏಇᙪ㸪ྥ஭ۑ 2㸪 
ᮧୖᰗኴ㑻㸪⫧ሯᓫ⏨㸪୰ἑጾே 3㸪ᮏ⏣୚୍ 3㸪ᯇ஭೺஧ 
㸦ᒣཱྀ኱㝔࣭๰⛉㸪1࣓࣮࣮ࣥࣛ࢓ࣇ኱࣭⌮㸪2᳃ᯘ⥲◊㸪3ி኱㝔࣭㎰㸧 

 

࠙⫼ᬒ࣭┠ⓗ࣮ࣝࣀࣜࡣ࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1ࠚ㓟ࡢ࡬㓟⣲ῧຍ࣭㛤⿣ࡾࡼ࡟⏕ᡂࡿࢀࡉ⳦㢮࡟ᬑ㐢ⓗ࡞

᥹Ⓨᛶ໬ྜ≀࡛㸪↓യ⤌⧊࡛ࡢ⏕ᡂ㔞ࡣప࡟○◚⧊⤌ࡀ࠸క࡚ࡗᛴ⃭࡟⏕ᡂ࡟○◚⧊⤌ࠋࡿࢀࡉక࠺᥹

Ⓨᛶ໬ྜ≀ࡢᨺᩓࡢࡾ࡝ࡳࡣ࡛≀᳜ࡣ㤶ࡀࡾ㢧ⴭ࡛㸪᳜㣗⪅࡟ᑐࡿࡍ㜵⾨ࢆᢸࡽ࠿࡜ࡇࡿ࠸࡚ࡗ㸪⳦㢮

ࡢド᳨ࡢ௬ㄝࡢࡇࠋࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋᐤ୚࡟⾨㜵ࡿࡍᑐ࡟⪅㣗⳦࡟ᵝྠࡶ࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1

ࡾࡼ࡟㑇ఏᏊ◚ቯ࡛ࢣࢱࣚࢺࣄࢯࢢࢩ࢘ࡣ㸪⚾㐩ࡵࡓ ᡂ⬟Ḟᦆయ (KO⏕࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1 య) ࢆసᡂ

࡚࠸⏝ࢆ⪅㣗⳦ࡢᩘ「㸪ࡋ  ࠋࡓࡳヨࢆゎ᫂ࡢ⩏ែᏛⓗព⏕⌮⏕ࡢᡂ⏕࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1
࠙⤖ᯝ࣭⪃ᐹࠚ㑇ఏᏊ◚ቯయࡣ㔝⏕య࡜ẚ࡚࡭⳦⣒యࡀ⫱⏕ࡢⰋࡿ࡞ࡃഴྥࡀほᐹࡀࡓࢀࡉᏊᐇయᙧᡂ

࢚ࣂ࢘ࣙࢪ࢘ࣙࢩࣟ࢖࢟㑅ᢥヨ㦂࡛ࡢㄏᘬᛶホ౯ࠋࡓࡗ࠿࡞ࢀࡽࡵㄆࡣኚ໬࡟⬟ Drosophila melanogaster
ᗂ⹸ࡣ KO యࡶࡾࡼ㔝⏕య࡟ㄏᘬࢀࡉ㸪ࡢࡇᗂ⹸࡚ࡗ࡜࡟ ࡘ୍ࡢ㘽ᅉᏊࡢ㣵᥈⣴ࡀ࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1

࢚ࣂࢥࣀ࢟ࢻ࣐࢞ࢼࣞࢡࣇ᪉㸪୍ࠋࡓࢀࡉㄆ☜ࡀ࡜ࡇࡿ࠶࡛ Neoempheria dilatata ᗂ⹸ࡢᦤ㣗㔞㸪ࢿࢭࢽ

࢘ࣗࢳࣥࢭࣞࢧࢢ Aphelenchus avenae ࡜ࡿࡍホ౯ࢆ⋠Ṫ⦾ࡢ KO య࡜㔝⏕య࡛᭷ព࡞ᕪࡗ࠿࡞ࢀࡽࡳࡀ

ࡿࡼ࡟㐣⛬࡛⳦㢮ࡿࡍ໬≉࡟㣗⳦ࡣ⪅㣗⳦ࡽࢀࡇࠋࡓ ࡓࡁ࡚ࡋ㐺ᛂ࡟⾨㜵ࡓ࠸⏝ࢆ࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1

ࡀ㸪⳦㢮ࡋᐇ᪋ࢆ࢖ࢭࢵ࢔࢜࢖ࣂࡓ࠸⏝ࢆ≀⏕࡞ᗈ㣗ᛶࡾࡼ௒ᚋ㸪ࠋࡿࢀࡉ၀♧ࡀ࡜ࡇ ࢜-3-ࣥࢸࢡ࢜-1
 ࠋࡿ࠸࡚࠼⪄࡜࠸ࡓࡋ࡟࠿ࡽ᫂ࢆ⩏ពࡿࡍᡂ⏕ࢆ࣮ࣝ
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㹀㸫11 ṑ࿘⑓ཎᛶ⣽⳦ Eikenella corrodens ࡰཬ࡟ᕫจ㞟ᛶ⮬ࡀࢢࣥࢩࣥࢭ࣒ࣛ࢜ࢡࡢ

 ᙳ㡪ࡍ
⾜ᆏཱྀ┤Ꮚ㸪㇂ཱྀᙲ࿃㸪㜿ᗙୖᘯۑ 1 
㸦ᒣཱྀ኱㝔࣭๰⛉㸪1ᒣཱྀ኱࣭୰㧗 ᚤ◊ࢭ㸧 

 

࠙┠ⓗ࡟⯡୍ࠚ㸪⑓ཎ⣽⳦ࡣ࡚࠸࠾࡟㸪࡚ࡗࡼ࡟ࢢࣥࢩࣥࢭ࣒ࣛ࢜ࢡẘ⣲⏕⏘ࡸᢠ⏕≀㉁⪏ᛶ㸪࢜࢖ࣂ

⳦㸪ṑ࿘⑓ཎᛶ⣽ࡣ࡛✲◊ᮏࠋࡿ࠸࡚ࢀࡉไᚚࡀ⑓ཎᛶ࡞ࠎᵝ࡝࡞ᙧᡂ࣒ࣝ࢕ࣇ E. corrodens ࣒ࣛ࢜ࢡࡢ

 ࠋࡓ࡭ㄪࢆᙳ㡪ࡍࡰཬ࡟จ㞟ᛶࡢ⳦ᮏࡀࢢࣥࢩࣥࢭ
࠙᪉ἲ࣭⤖ᯝ࡟ࡵึࠚ㸪E. corrodens 1073 ᰴ㸦㔝⏕ᰴ㸧ྜࡢ࣮ࢧ࣮ࣗࢹࣥ࢖ࢺ࣮࢜࡜ᡂ࡟ᚲ㡲࡞ luxS 㑇ఏ

ᏊࢆḞᦆࡓࡏࡉᰴ㸦ǼluxS ᰴ㸧ࡢ⮬ᕫจ㞟⬟ࢆẚ㍑ࡢࡑࠋࡓࡋ⤖ᯝ㸪㔝⏕ᰴ࡛ࡣ㧗࠸จ㞟ᛶࡀࡓࡋ♧ࢆ㸪

ǼluxS ᰴ࡛ࡣจ㞟ᛶࡀపୗ࡟ࡽࡉࠋࡓ࠸࡚ࡋ㸪㔝⏕ᰴࡢ㧗࠸จ㞟ᛶࡣሷࡢῧຍࡾࡼ࡟㜼ᐖࠋࡓࢀࡉḟ࡟㸪

୧ᰴࡢจ㞟ࡢᕪࡣఱ࡚ࡗࡼ࡟ᘬࡁ㉳ࢆ࠿ࡢࡿ࠸࡚ࢀࡉࡇㄪࠋࡓࡋ࡟࡜ࡇࡿ࡭㔝⏕ᰴࡢ⮬ᕫจ㞟ࡣ࡟⳦య

⾲ᒙࡢ GalNAc ౫Ꮡᛶࡀࣥࢳࢡࣞࡢ㛵୚࡛ࡇࡑࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ㸪GalNAc ῧຍ᫬ࡢจ㞟ᛶࢆẚ

㍑ࡓࡋ⤖ᯝ㸪୧ᰴࡶ࡜จ㞟ᛶࡢపୗࡵࡓࡓࢀࡽࡳࡀ㸪୧ᰴࡢจ㞟ࡶࡽࡕ࡝ࡣ࡟ GalNAc ౫Ꮡᛶࣥࢳࢡࣞࡢ

ࢆ࠿࠺࡝࠿ࡢࡶࡿࡼ࡟ᕪࡢάᛶࣥࢳࢡࣞࡀᕪࡢจ㞟ᛶࡢ㸪୧ᰴ࡟ḟࠋࡓࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࡋ㛵୚ࡀ

ㄪ࡟ࡵࡓࡿ࡭㸪GalNAc ῧຍ᫬ࡢ㉥⾑⌫จ㞟άᛶࢆ ᐃࡀࡓࡋ㸪୧ᰴ㛫࡟㉥⾑⌫จ㞟άᛶࡢᕪࡣぢ࡞ࢀࡽ

ࡽぢࡀᕪ࡟㉥⾑⌫จ㞟άᛶࡢ㸪୧ᰴࡵࡓࡿࢀࡉᢚไ࡚ࡗࡼ࡟ሷࡣ⬟ᕫจ㞟⮬ࡢ㸪㔝⏕ᰴࡋ࠿ࡋࠋࡓࡗ࠿

⭠㸪኱ࡣ㸪㔝⏕ᰴࢁࡇ࡜ࡓ࡭ㄪࢆᙳ㡪ࡿࡼ࡟㸪⣽⬊⾲㠃␯Ỉᛶ࡟ࡽࡉࠋࡓࢀࡉ၀♧ࡶᛶ⬟ྍࡓࡗ࠿࡞ࢀ

㸪ǼluxSࡀࡓࡋ♧ࢆ㠃␯Ỉᛶ⾲࠸㧗࡟㠀ᖖ࡚࡭ẚ࡟⳦⮋⥳ࡸ⳦ ᰴ࡛ࡣ⾲㠃␯Ỉᛶࡢపୗࡀほᐹࠋࡓࢀࡉ

 ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿࡼ࡟࠸㐪ࡢ㠃␯Ỉᛶ⾲ࡣᕪࡢ⬟จ㞟ࡿࡅ࠾࡟㸪୧ᰴࡽ࠿࡜ࡇࡢࡇ
 

 

 
㹀㸫12 」ྜヨᩱࡓ࠸⏝ࢆ Ralstonia solanacearum  ᛶ໬≉ࡢ࣮ࢧࣥࢭ㉮໬ᛶࡢ

 ᮾཱྀᾏᩯ㸪⥮⏣ᏳᕼᏊ㸪Asmaa Ali Ahmed Ibrahim㸪⏣ᓥ㄃ஂ㸪ຍ⸨⣧୍ۑ
㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
 

 

࠙┠ⓗࠚ㉮໬ᛶࡣ࡜⣽⳦ࢡࣃࣥࢱ࣮ࢧࣥࢭࡀ㉁㸦MCP㸧ࡾࡼ࡟໬ྜ≀ࢆឤ▱ࡋ㸪ዲ࠸ࡋࡲ⎔ቃ࡜࡬⛣ື

ᮏ◊✲࡛ゎᯒࠋࡿ࠶ᶵ⬟ᮍゎ࡛᫂ࡀࡃከࡢࡑࡀࡿࡍಖ᭷ࢆ࣮ࢧࣥࢭࡢᩘ「ࡣ⳦ቃ⣽⎔ࠋࡿ࠶ᛶ㉁࡛ࡿࡍ

ᑐ㇟ࡓࡋ࡜㟷ᯤ⑓⳦ Ralstonia solanacearum ࡢ 22 ࡶ࡚࠸ࡘ࡟࣮ࢧࣥࢭ 8 ࡾ㸪ṧࡎࡽ࠾࡚ࢀࡉᛶ໬≉࠿ࡋࡘ

ࡢ 14 ࢆ≀໬ྜࡢ㸪ከᩘࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿ࠶୙࡛᫂࠼ࡉ࠿ࡿ࠶ᶵ⬟ⓗ࡛ࡶࡑࡶࡑࡣ࡚࠸ࡘ࡟࣮ࢧࣥࢭ

㸪R. solanacearum࡛࡜ࡇࡿ࠸⏝ࢆヨᩱ͇ྜ「͆ࡴྵ  ࠋࡓࡳヨࢆᛶ໬≉ࡢ࣮ࢧࣥࢭ㉮໬ᛶ࡞ࡓ᪂ࡢ
࠙᪉ἲ࣭⤖ᯝࡎࡲࠚᮏゎᯒ࡟᭷ຠ࡞」ྜヨᩱࡢ㑅ᐃ࡟ࡵࡓࡢ㸪≉ᛶ໬῭࣮ࢧࣥࢭࡳከ㔜◚ቯᰴ㸦PSD6㸧
ᛂ࠸ᙉࡶ࡚ࡋᑐ࡟ヨᩱࡢࢀࡎ࠸ᯝ㸪⤖ࡢࡑࠋࡓࡋゎᯒࢆ㉮໬ᛶࡢ࡬᪉㸪ᯝᐇ㣧ᩱ㸪㇋ங㸪ᾮయ⫧ᩱ₍ࡢ

ࢩࡶ᭱ࡀᵓᡂᡂศࡣ࡛ࡇࡇࠋࡓࢀࡽ࠼⪄࡜ࡿ࠶᭷ຠ࡛࡟ゎᯒ࣮ࢧࣥࢭ࡞ࡓ᪂ࡶヨᩱࡢ࡝㸪ࢀࡉㄆ☜ࡀ⟆

㸪PSD6ࡣ⟆ᛂࡿࡍᑐ࡟ᾮయ⫧ᩱࡢࡇࠋࡓࡋ࡜㇟ゎᯒᑐࡢ௨㝆ࢆᾮయ⫧ᩱࡓࢀࡉண᝿࡜ࣝࣉࣥ ࡟ 8 ࢧࣥࢭ

ࡽࢀࡇ㸪࡛ࡇࡑࠋࡓࡋపୗ࡟㢧ⴭ࡛࡜ࡇࡿࡍ㏣ຍ࡛◚ቯࢆ࣮ 8 㸪࡜ࡿࡍゎᯒࡋ෌ᑟධࢀࡒࢀࡑࢆ࣮ࢧࣥࢭ

mcp10 ᑟධᰴ࡚࠸࠾࡟ᛂ⟅ࡀᅇ᚟ࡽ࠿࡜ࡇࡢࡇࠋࡓࡋ㸪Mcp10 ࡚ࡋ⬟ᶵ࡚ࡋ࡜࣮ࢧࣥࢭ㉮໬ᛶ࡟࠿☜ࡀ

ゎᯒࡢ᭷ᡂศྵࡿࢀࡉ᝿ᐃ࡟ࡽࡉࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿࢀࡲྵ࡟ᾮయ⫧ᩱ୰ࡣࢻࣥ࢞ࣜࡢࡑ㸪ࡾ࠾

ࡀ㓟ࣥ࣎ࣝ࢝ࡢ࡝࡞㓟࢚ࣥࢡ࡛ Mcp10 㸪Mcp10ࡋ࠿ࡋࠋࡓࡵṆࡁ✺ࢆ࡜ࡇࡿ࠶࡛ࢻࣥ࢞ࣜࡢ ࣝ࢝ࡿࡼ࡟

㸪HPLCࡃᙅ࡟㠀ᖖࡣ㓟㉮໬ᛶࣥ࣎ ࡇࡢࡇࠋࡓࡗ࠿࡞ࢀࡉฟ᳨ࡣࡽࢀࡇᯝ㸪⤖ࡢᡂศศᯒࡢᾮయ⫧ᩱࡢ࡛

ࡽ࠿࡜ Mcp10  ࠋࡿ࠸࡚ࡗ⾜ࢆゎᯒࡿ࡞ࡽࡉᅾ⌧࡚࠸ࡘ࡟ࢀࡇࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶ู࡛ࡣࢻࣥ࢞ࣜࡢ┿ࡢ
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㹀㸫13 ࢫ࣮ࣟ࢞࢔ຍỈศゎ≀ࢆㄆ㆑ࡿࡍ⣽⳦㉮໬ᛶࡢ࣮ࢧࣥࢭ≉ᛶ໬ 
 ᡯ㷂࿘ᖹ㸪ຍ⸨⣧୍㸪⏣ᓥ㄃ஂ㸪⥮⏣ᏳᕼᏊ㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ۑ
 
 

 

࠙┠ⓗࠚ㉮໬ᛶࡣ࡜㸪㐠ືᛶ⣽⳦ࢡࣃࣥࢱ࣮ࢧࣥࢭࡀ㉁㸦MCP㸧ࡾࡼ࡟໬ྜ≀ࢆឤ▱ࡋ㸪㞟✚࣭ᚷ㑊ࡍ

ᐃ㔞ࢆᩘ⳦ࡿࡍ✚㞟࡟ࣜࣛࣆࣕ࢟ࡓࡏࡲྵࢆ≀ΰྜࡢヨ㦂≀㉁࡜ࢫ࣮ࣟ࢞࢔㸪ࡣ㉮໬ᛶࠋࡿ࠶ᛶ㉁࡛ࡿ

࠸࡞ࡉ♧ࢆ⟆ᛂࡽ࡞ᮏ᮶࡜ࡿࡏࡉ⌧㧗Ⓨࢆ࣮ࢧࣥࢭࡿ࠶㸪࡚࠸࠾࡟ゎᯒἲࡢࡇࠋࡿࡁᐃ࡛ ࡛࡜ࡇࡿࡍ

㸪࡜ࡿࡵ㐍ࢆゎᯒ࡚࠸ࡘ࡟㇟⌧ࡢࡇࠋࡓࢀࡉㄆ☜ࡀ⟆ᛂ࡞᭷ព࡚࠸࠾࡟ᑐ↷ᐇ㦂࠸࡞ࡲྵࢆヨᩱࡢࡎࡣ

ᖜᗈ࠸⎔ቃ⣽⳦࡟ศᕸࢫ࣮ࣟ࢞࢔ࡿࡍຍỈศゎ≀ࡢ࣮ࢧࣥࢭᏑᅾࡀ᫂ࡋ࠿ࡋࠋࡓࡗ࡞࡟࠿ࡽ㸪ࡢࡑලయ

ⓗࡣࢻࣥ࢞ࣜ࡞ゎ᫂ࠋ࠸࡞࠸࡚ࢀࡉᮏ◊✲࡛ࡣ㸪ࢫ࣮ࣟ࢞࢔ຍỈศゎ≀ࡢ࣮ࢧࣥࢭ≉ᛶ໬ࢆヨࠋࡓࡳ 
࠙᪉ἲ࣭⤖ᯝࠚPseudomonas protegens CHA0 㑇ఏᏊ࣮ࢧࣥࢭ≀ຍỈศゎࢫ࣮ࣟ࢞࢔ࡿࡍಖ᭷ࡀ mcp42 ࡢ

␗✀┦⿵ᰴ࡚࠸⏝ࢆゎᯒࣟ࢜ࣝࣇࣜࢺࢆࢫ࣮ࣟ࢞࢔ࠋࡓࡋ㓑㓟࡟࠿ࡸ⦅࡚࠸⏝ࢆศゎࢁࡇ࡜ࡓࡋ㸪ศゎ

᫬㛫࡜㉮໬ᛶᛂ⟅ᙉᗘࡢ㛫࡟ṇࡢ┦㛵㛵ಀࡀぢࡢࡇࠋࡓࢀࡽᛂ⟅ᙉᗘࡢ㐪ࡢ࠸せᅉࢆ᥈ࡃ࡭ࡿ㸪ࣟ࢞࢔

ࢆ≀ศゎࢫ࣮ TLC ࡛ศ⏬ࢁࡇ࡜ࡓࡋ㸪ศゎ᫬㛫ࡀ㛗࡝࡯ࡿ࡞ࡃ≉ᐃࡢ 2 ࣨᡤࠋࡓࡋࢺࣇࢩࡀࢺࢵ࣏ࢫ࡟

ࢆᡂศࡽ࠿ࢺࢵ࣏ࢫࡢࡽࢀࡇࠋࡿࢀࡽ࠼⪄࡜࠸㧗ࡀᛶ⬟ྍࡿ࠶࡛ࢻࣥ࢞ࣜࡀࢺࢵ࣏ࢫࡢࡽࢀࡇ㸪ࡾࡲࡘ

ᢳฟࡋ㉁㔞ศᯒࢁࡇ࡜ࡓࡗ⾜ࢆ㸪᳨ࡀࢫ࣮ࢺࢡࣛ࢞ࣟࢻࣄࣥ࢔࡜ࢫ࣮ࢺࢡࣛ࢞ฟࡋ࠿ࡋࠋࡓࢀࡉ㸪ゎᯒ

ࡣ࡚࠸ࡘ࡟ࢫ࣮ࢺࢡࣛ࢞ࣟࢻࣄࣥ࢔᪉㸪୍ࠋࡓࡗ࠿ศࡀ࡜ࡇ࠸࡞ࡣ࡛ࢻࣥ࢞ࣜࡣࢫ࣮ࢺࢡࣛ࢞ᯝ㸪⤖ࡢ

⣧ရࡀධᡭᅔ㞴࡛ࡵࡓࡓࡗ࠶㸪TLC ศ⏬≀ࢆᢳฟࡋ㉮໬ᛶ ᐃࢆヨࡀࡓࡳ㸪⳦యࡀ㟼Ṇ࠸ࡲࡋ࡚ࡋゎᯒ

ࡣ㸪⌧ᅾ࡛ࡇࡑࠋࡓࡗ࠶࡛⬟୙ྍࡀ HPLC  ࠋࡿ࠸࡚ࡳヨࢆ⏬ศࡢ≀ศゎࢫ࣮ࣟ࢞࢔ࡢ࡛
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㹁㸫㸯 ❅⣲Ḟஈ࡟ࢫࣞࢺࢫᑐࣥࣅࣝࢥࢫ࢔ࡿࡍ㓟௦ㅰࡢᛂ⟅࡜ᶵ⬟ 
 ᒾୖᣅᕫ㸪ᑠᕝ㈗ኸ㸪▼ᕝᏕ༤㸪୸⏣㝯඾㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸧ۑ
 
 

 

࠙┠ⓗ 㸪᳜ࡾ࠶࡛࣮࢓ࣇࢵࣂࢫࢡࢵࢻࣞ࡞୺せࡢ≀᳜ࡣࣥ࢜ࢳࢱࣝࢢࡧࡼ࠾㓟ࣥࣅࣝࢥࢫ࢔ࠚ ᡂ㛗࣭ࡢ≀

Ⓨ㐩ࡃ࡞࡛ࡅࡔ㸪ࢫࣞࢺࢫ㡰ᛂ࡟୙ྍḞ࡛ࢫࣞࢺࢫࡢ≀᳜ࠋࡿ࠶㡰ᛂ࣭⪏ᛶࣥࣅࣝࢥࢫ࢔ࡿࡅ࠾࡟㓟࠾

㸪ᰤ㣴Ḟஈୗ࡛ࡀࡓࡁ࡚ࢀࡉ✲◊࡚ࡋᑐ࡟ࢫࣞࢺࢫ㠀⏕≀ⓗ࡞ከ✀ከᵝࡣ⬟ᶵࡢ௦ㅰࣥ࢜ࢳࢱࣝࢢࡧࡼ

ࢬࢼࢾ࢖ࣟࢩ㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋ࠸࡞࠸࡚ࢀࡽ▱࡝ࢇ࡜࡯ࡣ⩏Ꮫⓗព⌮⏕ࡧࡼ࠾௦ㅰㄪ⠇ࡢࡽࢀࡑࡢ

ᰤ㣴Ḟஈ㸦N㸪P㸪Sࡢ࡬௦ㅰࣥ࢜ࢳࢱࣝࢢࡧࡼ࠾㓟ࣥࣅࣝࢥࢫ࢔ࡢࢼ ࡣࡓࡲ K㸧ࡢᙳ㡪ࢆㄪᰝࠋࡓࡋ 
࠙᪉ἲ࣭⤖ᯝࢼࢬࢼࢾ࢖ࣟࢩࠚ㔝⏕ᰴࢆ㏻ᖖྛࡣࡓࡲᰤ㣴⣲ࢆ ࡓࡏࡉపୗ࡛ࡲ10% MGRL ᐮኳᇵᆅ࡛ 2
㐌㛫ᡂ㛗ࣥࣅࣝࢥࢫ࢔ࠋࡓࡏࡉ㓟ࡣࣝ࣋ࣞࣥ࢜ࢳࢱࣝࢢࡧࡼ࠾ప P పࡧࡼ࠾ K ᮲௳࡛ᙳ㡪ࡗ࠿࡞ࡅཷࢆ

పࡣࣝ࣋ࣞࣥ࢜ࢳࢱࣝࢢ㸪ࡀࡓ S ᮲௳࡛ῶᑡࡋ㸪ࣥࣅࣝࢥࢫ࢔㓟ࣞࡣࣝ࣋ప N ᮲௳࡛ቑຍࡓࡲࠋࡓࡋప

N ᮲௳࡛ࡣ㸪ࣥࣅࣝࢥࢫ࢔㓟ࡸࢮ࣮ࢲࢩ࢟࢜ࣝ࣌෌⏕㓝⣲ࡢ࡝࡞άᛶࡀ᭷ព࡟ቑຍࡢࡽࢀࡇࠋࡓࡋ㓝⣲

άᛶࡢቑ኱ࡣ⣽⬊㉁ᆺࡢ࣒࣮࢛ࣇࢯ࢖࢔Ⓨ⌧ㄏᑟ࡟㉳ᅉྍࡿࡍ⬟ᛶࡀ♧၀࡚ࡗࡀࡓࡋࠋࡓࢀࡉ㸪ࢥࢫ࢔

పࡣ㓟௦ㅰࣥࣅࣝ N ᮲௳࡟ᑐࡿࡍ㡰ᛂ࡟㔜せ࡞ᙺ๭ࢆᢸ࡛ࡇࡑࠋࡓࢀࡽ࠼⪄࡜࠺㸪㔝⏕ᰴࢥࢫ࢔ࡧࡼ࠾

㏻ᖖỈ⪔ᾮ࡛ࢆ㓟Ḟஈᰴ㸦vtc2㸧ࣥࣅࣝ 4 㐌㛫᱂ᇵࡋ㸪N ࢫᙉග࡟ࡽࡉ㸪࡟ᚋࡓࡋ⾜⛣࡟௳᮲࠸࡞ࡲྵࢆ

ሙྜ㸪vtc2ࡓࡋᑕ↷ࢆᯝ㸪㏻ᖖ᮲௳࡛ᙉග⤖ࡢࡑࠋࡓࡋ௜୚ࢆࢫࣞࢺ ࡛㢧ⴭࡀࡓࡌ⏕ࡀࢢࣥࢳ࣮ࣜࣈ࡞㸪

⯆࿡῝࡟࡜ࡇ࠸㸪N Ḟஈ᮲௳࡛ᙉගࢆ↷ᑕࡓࡋሙྜࡣ࡟ vtc2 ࡣࢀࡇࠋࡓࢀࡉ࿴⦅ࡀࢢࣥࢳ࣮ࣜࣈࡢ N Ḟ

ஈࡀ vtc2  ࠋࡿ࠸࡚ࡵ㐍ࢆゎᯒࡿ࡞ࡽࡉ㸪⌧ᅾ࠼⪄࡜ࡿ࠶ᯝ࡛⤖ࡓࡋࡇ㉳ࡁᘬࢆ㡰ᛂࢫࣞࢺࢫ࡚࠸࠾࡟
 

 

 
㹁㸫㸰 ࢼࢬࢼࢾ࢖ࣟࢩ Nudix hydrolase ⌮⏕ࡢ௦ㅰࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆ⣽⬊ෆࡿࡼ࡟

ⓗព⩏ 
㸪୸⏣㝯඾㸪▼ᕝᏕ༤㸪ྜྷᮧ࿴ஓࡇࡶࡶᮌ᳜ۑ 1㸪㔜ᒸ ᡂ 2㸪ᑠᕝ㈗ኸ 
㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪1୰㒊኱࣭ᛂ⏕㸪2㏆␥኱࣭㝃ᒓ㎰ሙ㸧 

 

࠙┠ⓗ ࡸNAD(H)ࠚ NADP(H)ࡣࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆࡢ࡝࡞㸪⏕≀ࡢከᒱࡿࡓࢃ࡟௦ㅰ཯ᛂ࡟㛵୚ࡿࡍ

ᚲ㡲࡞⏕యศᏊ࡛ࡾ࠶㸪ࡢࡑ⣽⬊ෆࣞࡣࣝ࣋ཝᐦ࡟ไᚚࡿࡍᚲせ࡟࡛ࡲࢀࡇࠋࡿ࠶ࡀ㸪ࢼࢬࢼࢾ࢖ࣟࢩ

Nudix hydrolase ୰࡛ࡢ NADH ຍỈศゎάᛶࢆ᭷ࡿࡍ⣽⬊㉁ᒁᅾᆺ AtNUDX6, 7 㸪NADPHࡧࡼ࠾ ຍỈศゎ

άᛶࢆ᭷ࡿࡍⴥ⥳యᒁᅾᆺ AtNUDX19 ගྜᡂ㸪᳜ࡸ⟆ᛂࢫࣞࢺࢫⓗ/㠀⏕≀ⓗ≀⏕ࡀ ࡝࡞⟆ᛂࣥࣔࣝ࣍≀

ࢀࡇ࡟࠺ࡼࡢ࡝ࡀࣝ࣋ࣞࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆ㸪⣽⬊ෆࡋ࠿ࡋࠋࡿ࠸࡚ࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿࡍ㛵୚࡟

ࢼࢬࢼࢾ࢖ࣟࢩ㸪ࡣ࡛✲◊ᮏࠋࡿ࠶୙࡛᫂ࡔᮍࡣ࠿ࡿ࠸࡚ࡋ㛵୚࡟ไᚚࡢ⟆⣽⬊ᛂ࡞ࡲࡊࡲࡉࡢࡽ Nudix 
hydrolase ࡵࡓࡿࡍ࡟࠿ࡽ᫂ࢆᙳ㡪ࡿ࠼୚࡟⟆⣽⬊ᛂࡢࠎ✀㸪ࡀ௦ㅰㄪ⠇ࡢࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆࡿࡼ࡟

㸪AtNUDX6, 7࡟ ࡧࡼ࠾ 19  ࠋࡓࡗ⾜ࢆゎᯒ࡚࠸⏝㑇ఏᏊ◚ቯᰴࡢ
࠙᪉ἲ࣭⤖ᯝྛࠚ㑇ఏᏊ◚ቯᰴࢆ㏻ᖖ᮲௳ୗ࡛⏕⫱ࡓࡏࡉ⤖ᯝ㸪nudx7 ᑠ໬㸪nudx6/nudx7▸࡞࠿ࡎࢃࡣ
᪉㸪nudx19, nudx6/nudx19୍ࠋࡓࡋ♧ࢆᑠ໬▸࠸ࡋⴭࡣ 㸪࡟ࡽࡉࠋࡓ࠸࡚ࡋቑຍࡣ✚ⴥ㠃ࡧࡼ࠾㔜㔞‵ࡢ

ᯝ㸪nudx6/nudx7⤖ࡓࡗ⾜ࢆᐃ㔞ࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆ ࡣ࡛ NADH, NADPH ࡧࡼ࠾✚㧗⵳ࡢ NADP(H)ࣉ
ྠࡶ࡚࠸ࡘ࡟య≀᳜ࡓࡏࡉ⫱⏕᮲௳ୗ࡛ࢫࣞࢺࢫᙉගࡢ㸪୰⛬ᗘࡓࡲࠋࡓࢀࡽࡵㄆࡀቑຍࡢࢬ࢖ࢧ࣮ࣝ

ᵝࡢゎᯒࡓࡗ࡞⾜ࢆ⤖ᯝ㸪nudx7 ࡧࡼ࠾ᑠ໬▸ࡢ nudx6/nudx7 㸪nudx6, nudx19ࢀࡽぢࡀᑠ໬▸࠸ࡋⴭࡢ ࡢ

ⴥ㠃✚ࡢቑຍࡀㄆ࡟ࡽࡉࠋࡓࢀࡽࡵ㸪ⴭ࠸ࡋ▸ᑠ໬ࡓࡋ♧ࢆ nudx6/nudx7 ࢳ࢜ࣞࢡࢾࣥࢪࣜࣆࡢ඲࡚ࡣ࡛

 ࠋࡓࢀࡽࡵㄆࡀቑຍ࡞㢧ⴭࡢࢬ࢖ࢧ࣮ࣝࣉ㸪NAD(H), NADP(H)ࡾ࠾࡚ࡋ✚㧗⵳ࡀࢻ
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㹁㸫㸱 ᳜≀ࣥࣅࣛࣇࡿࡅ࠾࡟㍺㏦యࡢ᥈⣴࡜ᶵ⬟ゎᯒ 
᱓⏣᪥ె㔛㸪ᮡᮏ⌶㞙㸪୸⏣㝯඾㸪▼ᕝᏕ༤㸪ྜྷᮧ࿴ஓۑ 1㸪㔜ᒸ ᡂ 2㸪 
ᑠᕝ㈗ኸ㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪1୰㒊኱࣭ᛂ⏕㸪2㏆␥኱࣭㝃ᒓ㎰ሙ㸧 
 

 

࠙┠ⓗ࣑ࣥࢱࣅࠚ B2 (ࣜࣥࣅࣛࣇ࣎: RF)ࡣ FMN ࡧࡼ࠾ FAD ࡣ≀໬ྜࣥࣅࣛࣇࡽࢀࡇ㸪ࡾ࠶๓㥑య࡛ࡢ

ගྜᡂ/࿧྾㟁Ꮚఏ㐩⣔࣭⬡⫫㓟㓟໬࣭ගཷᐜ࣭DNA ಟ᚟࡟ຍ࠼㸪ከࡢࡃ஧ḟ௦ㅰ⏘≀ࡢ⏕ྜᡂ⣔ࡶ࡟㛵

୚ࡿࡍ㔜せ࡞ศᏊ࡛ࠋ᳜ࡿ࠶ ࡚࠸࠾࡟≀ RF ࣛࢿ࢞ࣝ࢜ࡢ≀໬ྜࣥࣅࣛࣇ㸪ࡀࡿࢀࡉᡂྜ࡛ࡳࡢⴥ⥳యࡣ

㛫ࡢ㍺㏦ࡵࡌࡣࢆ㸪⣽⬊㛫㸪⤌⧊㛫ࣥࣅࣛࣇࡢ≀᳜ࡴྵࢆ໬ྜ≀㍺㏦ᶵᵓࡣ࡚࠸ࡘ࡟඲ࡃ୙࡛᫂ࠋࡿ࠶

purine permease (PUP)ࣥࣜࣉࡣ㦵᱁ࢆ᭷࡞ࡲࡊࡲࡉࡿࡍ໬ྜ≀ࢆ⬟ື㍺㏦ࢡࣃࣥࢱࡿࡍ㉁࠶࡛࣮࣑ࣜ࢓ࣇ

ࡶ≀໬ྜࣥࣅࣛࣇࡿࡍ᭷ࢆ㦵᱁ࣥࣜࣉ㸪ࡾ PUP 㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿࢀࡽ࠼⪄ࡀᛶ⬟ྍࡿ࡞࡜ᇶ㉁ࡢ

ࢼࢬࢼࢾ࢖ࣟࢩ࡚ࡋ࡜⿵໬ྜ≀㍺㏦యೃࣥࣅࣛࣇࡢ≀᳜ PUP (AtPUP)࡟ὀ┠ࡋ㸪AtPUP ࣛࣇࡢ࣮࣑ࣜ࢓ࣇ

 ࠋࡓࡗ⾜ࢆゎᯒ࡚࠸ࡘ࡟㏦άᛶ㍺ࣥࣅ
࠙᪉ἲ࣭⤖ᯝ20ࠚ ✀㢮ࡢ AtPUP 㸪ప⃰ᗘ࡚࠸ࡘ࡟ RF ῧຍᇵᆅ࡛࠸࡞ࡁ࡛⫱⏕ࡣ RF せồᛶ㓝ẕ (rib5Ǽ
ᰴ)ࡓ࠸⏝ࢆ┦⿵ヨ㦂ࡢࡑࠋࡓࡗ࡞⾜ࢆ⤖ᯝ㸪2 ✀㢮ࡢ AtPUP 㑇ఏᏊⓎ⌧ᰴࡣప⃰ᗘ RF ῧຍᇵᆅ࠸࠾࡟

࡚㢧ⴭࡢ⫱⏕࡞ᅇ᚟ࡓࡲࠋࡓࡋ♧ࢆ㸪ࡽࢀࡇ 2 ࡢࡘ AtPUP ࡢ RF 㸪RF࡟ࡵࡓࡿࡍホ౯ࢆάᛶࡳ㎸ࡾྲྀ ῧ

ຍ 12 ᫬㛫ᚋࡢ㓝ẕෆ RF 㔞ࢆᐃ㔞ࡓࡋ⤖ᯝ㸪2 ✀㢮ࡢ AtPUP 㑇ఏᏊⓎ⌧ᰴࡿࡅ࠾࡟ RF ࠿ࡽ᫂ࡢࣝ࣋ࣞ

ࡽࢀࡇ㸪࡚ࡗࡀࡓࡋࠋࡓࢀࡽࡵㄆࡀቑຍ࡞ 2 ࡢࡘ AtPUP ᶵ࡚ࡋ࡜໬ྜ≀㍺㏦యࣥࣅࣛࣇ࡚࠸࠾࡟㓝ẕࡣ

㸪AtPUP-GFPࡓࡲࠋࡓࢀࡉ♧ࡀ࡜ࡇࡿࡍ⬟ ⣽⬊ෆᒁࡿࡅ࠾࡟ⴥࢼࢬࢼࢾ࢖ࣟࢩ࡚࠸⏝ࢆ㉁ࢡࣃࣥࢱྜ⼥

ᅾᛶࢆゎᯒࡓࡋ⤖ᯝ㸪ࡽࢀࡇ 2 ࡢࡘ AtPUP  ࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶⣽⬊⭷ᒁᅾ࡛ࡣ
 

 

 
㹁㸫㸲 ᳜≀ࣥࣅࣛࣇࡢ௦ㅰㄪ⠇࡟㛵ࡿࡍ᪂つ㌿෗ᅉᏊࡢ⏕⌮ᶵ⬟ゎᯒ 

ཎ⏣⨾ᕹ㸪㞴Ἴ⣧ஓ㸪୸⏣㝯඾㸪▼ᕝᏕ༤㸪ྜྷᮧ࿴ஓۑ 1㸪㔜ᒸ ᡂ 2㸪ᑠᕝ㈗ኸ 
㸦ᓥ᰿኱㝔࣭⮬↛⛉Ꮫ㸪1୰㒊኱࣭ᛂ⏕㸪2㏆␥኱࣭㝃ᒓ㎰ሙ㸧 
 

 

࠙┠ⓗ࣑ࣥࢱࣅࠚ B2㸦RF:ࣜࣥࣅࣛࣇ࣎㸧ࢆ๓㥑యࢻࢳ࢜ࣞࢡࢾࣀࣔࣥࣅࣛࣇࡿࡍ࡜㸦FMN㸧ࣇࡧࡼ࠾

≀⏘஧ḟ௦ㅰࡢࡃከࡸගྜᡂ/࿧྾㟁Ꮚఏ㐩⣔࡚࠸࠾࡟≀㸪᳜ࡣ㸦FAD㸧ࢻࢳ࢜ࣞࢡࢾࢪࣥࢽࢹ࢔ࣥࣅࣛ

࠿ࡋࠋࡿ࠶ࡀᚲせࡿࡍไᚚ࡟ཝᐦࡣࣝ࣋ࣞ≀໬ྜࣥࣅࣛࣇ⣽⬊ෆࡢࡽࢀࡑ㸪ࡵࡓࡿࡍ㛵୚࡟ᡂ⣔ྜ⏕ࡢ

㸪ࡣࠎᡃ࡟࡛ࡲࢀࡇࠋࡿ࠶୙࡛᫂࡝ࢇ࡜࡯ࡣ࡚࠸ࡘ࡟ㄪ⠇ᶵᵓࡢ௦ㅰ⣔ࣥࣅࣛࣇࡿࡅ࠾࡟≀㸪᳜ࡽࡀ࡞ࡋ

௦ㅰㄪࣥࣅࣛࣇ㸪ࡽ࠿ゎᯒࡢ㑇ఏᏊ◚ቯᰴࡧࡼ࠾ゎᯒ࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺࡓ࠸⏝ࢆⴥࢼࢬࢼࢾ࢖ࣟࢩ

⠇࡟㛵୚ࡿࡍ᪂つ㌿෗ᅉᏊ࡚ࡋ࡜ FAD-responsive transcription factor 19㸦FRTF19㸧ྠࢆᐃࠋࡓࡋᮏ◊✲࡛

㸪᳜ࡣ 㸪FRTF19࡚ࡋ࡜ⓗ┠ࢆゎ᫂ࡢ௦ㅰㄪ⠇ᶵᵓࣥࣅࣛࣇࡢ≀  ࠋࡓࡗ⾜ࢆゎᯒ࡟ヲ⣽࡚࠸ࡘ࡟⬟ᶵ⌮⏕ࡢ
࠙᪉ἲ࣭⤖ᯝࠚFRTF19ࣥࢤࣟࢺࢫ࢚ࡢ㸦ES㸧ㄏᑟᆺ୍㐣ⓗ㐣๫Ⓨ⌧ᰴ࡚࠸⏝ࢆゎᯒࡓࡋ⤖ᯝ㸪ES ฎ⌮

ࡿࡼ࡟ FRTF19ࡢⓎ⌧ୖ࡚᪼ࡗ࡞ࡶ࡜࡟㸪RF ྜᡂ⣔㑇ఏᏊ⩌ࡢⓎ⌧࡜⣽⬊ෆ RF ࡋቑຍ࡟㢧ⴭࡣࣝ࣋ࣞ

ࡾࡼ࡟⌮ప ฎࡧࡼ࠾㓟ࣥࢪࢩࣈ࢔㸪࡚࠸࠾࡟㔝⏕ᰴࡓࡲࠋࡓ FRTF19࡜ RF ྜᡂ⣔㑇ఏᏊ⩌ࡢⓎ⌧ୖࡀ

㸪⣽⬊ෆࡋ᪼ RF 㸪FRTF19ࡀࡓࡋቑຍࡶࣝ࣋ࣞ 㑇ఏᏊ◚ቯᰴ࡛ࡢࡑࡣቑຍࡀᢚไࡢࡽࢀࡇࠋࡓ࠸࡚ࢀࡉ

⤖ᯝࡾࡼ㸪FRTF19ࡢࠎ✀ࡣ⎔ቃࢫࣞࢺࢫ᮲௳ୗ࡚࠸࠾࡟㸪⣽⬊ෆࣥࣅࣛࣇ໬ྜ≀ࣞࡢࣝ࣋ㄪ⠇࡟㛵୚ࡋ

࡟ࡽࡉ௒ᚋࠋࡓࢀࡉ၀♧ࡃᙉࡀ࡜ࡇࡿ࠸࡚ FRTF19 㸪⌧ᅾ࡟ࡵࡓࡿࡍゎᯒ࡟ヲ⣽ࢆ⬟ᶵ⌮⏕ࡢ FRTF19 ࡢ

ᜏᖖⓗ㐣๫Ⓨ⌧ᰴࡢసฟࠋࡿ࠸࡚ࡗ࡞⾜ࢆ 
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㹁㸫㸳 ࣮ࣛࣜ࣋ࢬᵝ㤶Ẽ≀㉁ࡢຠ⋡ⓗ⏕⏘ࢆ┠ᣦࢻ࢖ࣀࣃࣟࣉࣝࢽ࢙ࣇ≀᳜ࡓࡋ⤒㊰

 ⓗ௦ㅰᕤᏛ⌮ྜࡢ
㈈⏣ᖾṌ㸪⫧ሯᓫ⏨㸪⸨஭ᾈஓ㸪ᮡᒣᬡྐۑ 1㸪▮ᓮ୍ྐ 1㸪すཎᫀᏹ 2㸪 
ᯇ஭೺஧㸦ᒣཱྀ኱㝔࣭๰⛉㸪1ி኱࣭⏕Ꮡ◊㸪2ᒾᡭ⏕ᕤ◊㸧 

 

࠙┠ⓗࠚⰾ㤶᪘㤶Ẽᡂศ࡛ࡣࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡿ࠶㸪㤶⢝ရཎᩱ࣮ࣂ࣮ࣞࣇࡸᡂศ࡚ࡋ࡜ὀ┠࠸࡚ࢀࡉ

࠾࡚ࢀࡽ㝈࡟✀≀᳜ࡢᐃ≉࡝࡞࣮ࣜ࣋ࢬࣛࡣศᕸࡢࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡿࡅ࠾࡟↛㸪ኳࡽࡀ࡞ࡋ࠿ࡋࠋࡿ

࠶࡛≀᳜ࣝࢹࣔࡢ⛉ࢫࢼ㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿ࠸࡚ࢀࡽࡵồࡀ⤥Ᏻᐃ౪ࡵࡓ࠸࡞ᑡࡣᡂ㔞⏕ࡢࡑ㸪ࡾ

ࢣ࣮ࣜ࣋ࢬࣛࢆ࣮ࣟࣇ௦ㅰࡢ࡬ࣥࢽ࢔ࢩࢺࣥ࢔ࡿ࠶㸪Ⰽ⣲ᡂศ࡛࡚࠸࠾࡟㸦Nicotiana tabacum㸧ࢥࣂࢱࡿ

 ࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇ࠺⾜ࢆ⏘⏕ຠ⋡ⓗࡢࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡾࡼ࡟࡜ࡇࡿࡍࢺࢡࣞ࢖ࢲࣜ࡜࡬ᡂྜ⏕ࣥࢺ
࠙᪉ἲ࣭⤖ᯝྜࣥࢺࢣ࣮ࣜ࣋ࢬࣛࠚᡂ㓝⣲㑇ఏᏊ㸦BAS ཬࡧ RZS1㸧ࢆ 35S ࡉ⌧ୗ࡛㐣๫Ⓨ࣮ࢱ࣮ࣔࣟࣉ

ࣥࢺࢣ࣮ࣜ࣋ࢬࣛ࠸࡞ࢀࡽぢࡣ㸪㔝⏕ᰴ࡛ࡋῶᑡࡀ㔞ࣥࢽ࢔ࢩࢺࣥ࢔ࡢ㸪ⰼⰍࡣ࡛ࢥࣂࢱᙧ㉁㌿᥮ࡓࡏ

㌿෗ᅉࡢ㊰⤒ࢻ࢖ࣀࣃࣟࣉࣝࢽ࢙ࣇ㸪ࡓࡲࠋࡓ࠸࡚ࡋ✚⵳࡚ࡋ࡜㓄⢾యࡣࡃከࡢࡑ㸪ࢀࡉฟ᳨ࡀᡂ⏕ࡢ

Ꮚ PAP1 ᡂ㓝⣲㑇ఏᏊ㸦CHS㸧Ⓨ⌧ᢚไయྜࣥࢥࣝ࢝ࡿࢃ㛵࡟ᡂྜ⏕ࣥࢽ࢔ࢩࢺࣥ࢔࡟ࡧඹⓎ⌧㸪୪ࡢ࡜

ࠋࡓࡋቑຍࡀᡂ㔞⏕ࡢ㓄⢾య㸦4.5 µg/gFW㸧ࡢࡑࡧ㸦0.93 µg/gFW㸧ཬࣥࢺࢣ࣮ࣜ࣋ࢬ㸪ࣛࡾࡼ࡟஺㓄ࡢ࡜

ศᒱⅬࡢ㸪௦ㅰ⤒㊰ࡣ࡟⏘⏕ࡢࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡓࡋᨵኚࢆ㊰⤒ࢻ࢖ࣀࣃࣟࣉࣝࢽ࢙ࣇ㸪ࡽ࠿࡜ࡇࡢࡇ

࠶᭷ຠ࡛ࡶ࡟ࣥ࢖ࢨࢹ௦ㅰᕤᏛࡿࡅ࠾࡟≀ⰾ㤶᪘໬ྜࡢ㸪௚ࡾ࠶㔜せ࡛ࡀቑᙉࡢෆᅾᛶᇶ㉁ࡿࡍ⨨఩࡟

 ࠋࡓࢀࡽ࠼⪄ࡀ࡜ࡇࡿ
 
 

 

 

 
㹁㸫㸴 Ⲕࡢⱝⴥ࡜ᡂ⇍ⴥࡿࡅ࠾࡟ CPCᵝ㑇ఏᏊࡢⓎ⌧ 

 ࡳࡿⱝᯇᑑ⾰㸪⏣୰ⱝዉ㸪⸨஭๰ኴ㑻㸪୕ᮏᮌ⮳ᏹ㸪෠Ọۑ
㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 
 

 

Ⲕ (Camellia sinensis var. sinensis) ࡣୡ⏺ⓗࡶ᭱࡟ᾘ㈝ࡿࢀࡉ㣧ᩱࡾ࠶࡛ࡘ୍ࡢ㸪ၟ ᴗⓗ౯್ࡢ㧗࠸స≀࡛

࡞ᦆࢆ㢼࿡ࡢ㸪Ⲕࡣ㸦ẟ≧✺㉳㸧ᙧᡂ࣒࣮ࢥ࢖ࣛࢺ࡜ᡂྜࣥࢽ࢔ࢩࢺࣥ࢔࡞㐣๫ࡿࡅ࠾࡟ⴥࡢⲔࠋࡿ࠶

㸪R3 MYBࡣⴥ࡛ࡢࢼࢬࢼࢾ࢖ࣟࢩࡿ࠶࡛≀᳜ࣝࢹࣔࠋࡿ࡞࡟ཎᅉ࠺ ㌿෗ᅉᏊ࡛ࡿ࠶ CPC ᵝ㑇ఏᏊࡀ㸪

㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿ࠸࡚ࢀࡉ࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࡋᢚไࢆᙧᡂ࣒࣮ࢥ࢖ࣛࢺ࡜ᡂྜࣥࢽ࢔ࢩࢺࣥ࢔

Ⲕࡿࡅ࠾࡟ CPC ᵝ㑇ఏᏊࢆ᥈⣴ࡋ㸪6 ࢱࡿࢀࡉ⏘⏕ࡽ࠿㑇ఏᏊࡢࡘ㸴ࡽࢀࡇࠋࡓࡋᐃྠࢆࢢࣟࣔ࣍ࡢࡘ

ࡢࢼࢬࢼࢾ࢖ࣟࢩ㸪ࡣ㠃⾲ࡢḟඖᵓ㐀୕ࡢ㉁ࢡࣃࣥ CPC ࠸࡚ࡋᖏ㟁࡟㈇ࢀࡒࢀࡑ㸪࡟ᵝྠ࡜㉁ࢡࣃࣥࢱ

ࡢⲔࡓࡋ㸪௒ᅇྠᐃࡽ࠿࡜ࡇࡢࡇࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ CPC ᵝ㑇ఏᏊࡢࢼࢬࢼࢾ࢖ࣟࢩࡣ CPC ㉁ࢡࣃࣥࢱ

Ⲕࡢࡘ㸴ࡢࡇ㸪࡟ࡽࡉࠋࡓࢀࡉ၀♧ࡀ࡜ࡇࡘᣢࢆ⏝㸪ศᏊ㛫┦஫సࡕᣢࢆ⬟ᶵࡓఝ࡜ CPC ᵝ㑇ఏᏊࡣ㸪

ⱝⴥ࡜ᡂ⇍ⴥ࡚࠸࠾࡟Ⓨ⌧ࡾ࡞␗ࡀ㸪㸱ࡢࡘ㑇ఏᏊࡣⱝⴥ࡛┦ᑐⓗ࡟㧗࠸Ⓨ⌧ࡋ♧ࢆ㸪㸱ࡣࡘᡂ⇍ⴥ࡛

㧗࠸Ⓨ⌧ࠋࡓࡋ♧ࢆⲔⴥࡣᩘ࣒࣮ࢥ࢖ࣛࢺࡢᡂ⇍ⴥࡶࡾࡼⱝⴥࡢ᪉ࡀከࡀ࡜ࡇ࠸ศࡽࢀࡇࠋࡿ࠸࡚ࡗ࠿

ࡓࡋᐃྠࡽ࠿㸪௒ᅇⲔࡽ࠿࡜ࡇࡢ 6 ࡢࡘ CPC ᵝ㑇ఏᏊࡣ㸪ⴥࡢᡂ㛗ẁ㝵࣒࣮ࢥ࢖ࣛࢺ࡚࠸࠾࡟ᙧᡂ࡟㛵

 ࠋࡿ࠺ࡾ࡞࡜᝟ሗ࡞᭷ຊ࡚࠸࠾࡟⏺Ⲕᴗ࡟ᑗ᮶ⓗࡣⓎぢࡢ௒ᅇࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿ࠸࡚ࡗࢃ
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㹁㸫㸵 ࡢࢼࢬࢼࢾ࢖ࣟࢩ᰿ẟᙧᡂ࡟㛵୚ࡿࡍMYB㌿෗ᅉᏊࡢᶵ⬟ゎᯒ 
 㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ࡳࡿ㛗ᑿᖾ♸㸪෠Ọۑ
 
 

 

 ⾲⓶⣽⬊ࡀ≀᳜ࡣእ⏺࡟᥋᭱ࡿࡍ๓⥺࡛ࡾ࠶㸪⎔ቃ࡟ᛂ࡚ࡌ≉Ṧ࡞ჾᐁࢆᙧᡂ࡞࠺ࡼࡿࡍ㐍໬ࢆ㐙ࡆ

㔜࡟྾཰࡞ຠ⋡ⓗࡢ㸪㣴Ỉศࡣჾᐁ࠺࠸࡜᰿ẟࡿࢀࡉᙧᡂ࡚ࡋఙ㛗ࡀ㒊୍ࡢ⬊⣽⓶⾲ࡢ᰿ࠋࡿ࠸࡚ࡁ࡚

せ࡞ᙺ๭ࢆᯝࢼࢬࢼࢾ࢖ࣟࢩࠋࡿ࠸࡚ࡋࡓ(Arabidopsis thaliana)࡚࠸࠾࡟㸪ࡢࡇ᰿ẟᙧᡂࡣከࡢࡃ㑇ఏᏊ

㸪MYBࡕ࠺ࡢ⩌㑇ఏᏊࡢࡑࠋࡿ࠸࡚ࢀࡉไᚚ࡚ࡗࡼ࡟ࡁാࡢ⩌ ㌿෗ᅉᏊࡿࡍࢻ࣮ࢥࢆ CAPRICE(CPC)
㸪7ࡣ࣮࣑ࣜ࢓ࣇ  ࠋࡿ࠸࡚ࢀࡉᵓᡂࡽ࠿㑇ఏᏊࢢࣟࣔ࣍ࡢࡘ
ࡢ࠿ࢀࡎ࠸࡟㸪cpc ✺↛ኚ␗యࡣ࡛✲◊ᮏ࡛ࡇࡑ  MYB ㌿෗ᅉᏊࢆᑟධࡋ㸪⾲⌧ᆺ࡞࠺ࡼࡢ࡝࡟ᙳ㡪ࢆ

㸪MYB࡚ࡋ㏻ࢆᐇ㦂࣮ࣗ࢟ࢫࣞࡿ࡭ㄪࢆ࠿ࡍࡽࡓࡶ ㌿෗ᅉᏊࡢᶵ⬟ࢆゎᯒࢆ࡜ࡇࡿࡍ┠ⓗࠋࡓࡋ࡜ 
 ᐇ㦂ࡣ࡟㸪㔝⏕ᆺ  (Col-0)㸪cpc ✺↛ኚ␗య㸪pCPC::CPC:GFP in cpc㸪pCPC::TRY:GFP in cpc㸪
pCPC::ETC1:GFP in cpc㸪pCPC::ETC2:GFP in cpc㸪pCPC::ETC3:GFP in cpc ᙧ㉁㌿᥮యࡽࢀࡇࠋࡓ࠸⏝ࢆ

ࡿࡼ࡟㢧ᚤ㙾ࣥࣕ࢟ࢫ࣮ࢨ᰿ẟᩘィ 㸪ඹ↔Ⅼ࣮ࣞࡧࡼ࠾ほᐹࡢᆺ⌧⾲ࡿࡼ࡟㸪ᐇయ㢧ᚤ㙾ࡋᑐ࡟ GFP
 ࠋࡓࡗ࡞⾜ࢆほᐹࡢ⣽⬊ෆᒁᅾࡢ㉁ࢡࣃࣥࢱྜ⼥
 ⾲⌧ᆺࡧࡼ࠾᰿ẟᩘ࡟㛵ࡣ࡚ࡋ㸪pCPC::TRY:GFP in cpc ௨እࡢᙧ㉁㌿᥮య࡛ࡣ㸪㔝⏕ᆺࢀࡑ࠿➼ྠ࡜

௨ୖࡢቑຍࡀぢࠋࡓࢀࡽGFP 㸪pCPC::CPC:GFP in cpc㸪ࡣ࡚ࡋ㛵࡟⣽⬊ෆᒁᅾࡢ㉁ࢡࣃࣥࢱྜ⼥
pCPC::ETC1:GFP in cpc㸪pCPC::ETC3:GFP in cpc  ࠋࡓࡁㄆ࡛☜ࡀ᰾ᒁᅾ࡚࠸࠾࡟
 

 

 

 
㹁㸫㸶 ᯿ᶲ㢮ࢳࢲࢫᯝ⓶ᢳฟᾮࡿࡼ࡟ EGFR-ERK⤒㊰ࢆ௓ࡓࡋ⾲⓶ゅ໬⣽⬊ࡢቑṪ࣭

ศ໬ࡢไᚚ 
⤮Ᏻ㒊ᗉ๛㸪ୗ⏣Ầۑ 1㸪㔠ᒸ኱ᶞ 1㸪᪂ᒃెᏕ 2㸪ᒣ㷂༤Ꮚ 1㸪㐀ᜨὸ‮ 
㸦ᚨᓥ኱㝔࣭ඛ➃ᢏ⾡㸪1ᯇᒣἜ⬡㸦ᰴ㸧㸪2ᚨᓥᕤᢏࢭ㸧 

 

࠙┠ⓗࠚᚨᓥ┴≉⏘≀ࡢ᯿ᶲ㢮ࢳࢲࢫ㸦Citrus sudachi㸧ࡣ㸪ᯝ⓶࡟ከ࣮ࣝࣀ࢙ࣇࡢࡃ໬ྜ≀ࡴྵࢆ᭷⏝ኳ

↛㈨※࡛ࠋࡿ࠶ᦢỒࡢ㝿ࡿࡌ⏕࡟ᯝ⓶➼ࡢຍᕤṧ´ࡣ㸪ࡀ࡝ࢇ࡜࡯ᗫᲠࡾ࠾࡚ࢀࡉ㸪᭷ຠ฼⏝ࡀᮃࢀࡲ

ࡢࡑ㸪࡟ࡶ࡜࡜ࡿࡍド᳨ࢆຠᯝࡿࡍᑐ࡟⬊ゅ໬⣽⓶⾲ࡢᯝ⓶ᢳฟᾮ㸦SPE㸧ࢳࢲࢫ㸪ࡣ࡛✲◊ᮏࠋࡿ࠸࡚

స⏝ᶵᗎࢆゎ᫂ࢆ࡜ࡇࡿࡍ┠ⓗࠋࡓࡋ࡜ 
࠙⤖ᯝ 㸪SPE࡟ࡵึࡎࡲࠚ ゅ໬⣽⬊ᰴ⓶⾲ࢺࣄࡢ HaCaT ⣽⬊ࡢቑṪ࡟ᑐࡿࡍᙳ㡪ࢆホ౯࡟ࡵࡓࡿࡍ BrdU
⣽⬊ቑṪࡢࡑࠋࡓࡗ⾜ࢆ࢖ࢭࢵ࢔⤖ᯝ㸪HaCaT ⣽⬊ࡢቑṪࡀ SPE ࡽ᫂ࡀ࡜ࡇࡿࢀࡉᢚไ࡟᭷ព࡚ࡗࡼ࡟

㸪ୖࡣ࡛⬊ゅ໬⣽⓶⾲ࠋࡓࡗ࡞࡜࠿ ⓶⣽⬊ቑṪᅉᏊ㸦EGF㸧ཷࡢࡑࡀᐜయ㸦EGFR㸧ࡋྜ⤖࡟㸪Raf-MEK-ERK
SPEࠋࡿࢀࡉㄏᑟࡀ⣽⬊㐟㉮ࡸ⣽⬊ቑṪ࡛࡜ࡇࡿࡍάᛶ໬ࢆࣝࢼࢢࢩ 㸪EGFࡣ ฎ⌮࡚ࡗࡼ࡟ច㉳ࡓࢀࡉ

EGFR ࡧࡼ࠾ Raf㸪MEK1/2㸪ERK1/2 㸪SPE࡟ࡽࡉࠋࡓࡋᢚไ࡟᭷ពࢆ㓟໬ࣥࣜࡢ ⤠ࢆ⿵ೃࢺࢵࢤ࣮ࢱࡢ

ࡣTNF-Įࠋࡓ࡭ㄪࢆຠᯝࡿࡍᑐ࡟㸪TNF-Į่⃭࡟ࡵࡓࡴ㎸ࡾ EGFR 㸪ERK1/2ࡎࡉ௓ࢆάᛶ໬ࡢ 㓟ࣥࣜࡢ

໬ࢆㄏᑟࡀࡓࡋ㸪SPE ฎ⌮ࡾࡼ࡟᭷ព࡟ᢚไ࡚࠸⥆ࠋࡓࢀࡉ㸪⾲⓶ゅ໬⣽⬊ศ໬ࡿ࠶࡛࣮࣮࣐࢝ keratin1
ࡧࡼ࠾ keratin10㸪involucrin ࡢ mRNA 㸪SPEࡋᐃ ࢆࣝ࣋ࣞ ࡋホ౯ࢆຠᯝࡿࡍᑐ࡟ศ໬ࡢ⬊ゅ໬⣽⓶⾲ࡢ

ᯝ㸪SPE⤖ࡢࡑࠋࡓ ࡢ࣮࣮࣐࢝ศ໬ࡿࢀࡉㄏᑟ࡚ࡗࡼ࡟࣒࢘ࢩࣝ࢝㧗ࡣ mRNA ቑ࡟᭷ពࢆቑຍࡢࣝ࣋ࣞ

ᙉࠋࡓࡋ௨ୖࡢ⤖ᯝࡽ࠿㸪SPE ࡀ EGFR-ERK ⤒㊰ࡢᢚไࢆ௓࡚ࡋ⣽⬊ቑṪࢆᢚไࡋ㸪࢘ࢩࣝ࢝࡟ࡽࡉ

 ࠋࡓࢀࡉ၀♧ࡀ࡜ࡇࡿࡍቑᙉࢆㄏⓎᛶ⾲⓶ゅ໬⣽⬊ศ໬࣒
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㹁㸫㸷 㯜⳦ᅛయᇵ㣴ᮭࡿࡼ࡟௰ⴥ஧ḟ௦ㅰ⏘≀ࡢᚤ⏕≀ኚ᥮ 
⾜⚽ᮧୖ 㡪㸪ዟᕝ᪥⳯஀㸪ᒣୗۑ 1㸪୕ᮌ⩧ᖹ 1㸪ோᡞ⏣↷ᙪ㸪⚄ᓮ ᾈ 

㸦ᒸᒣ኱㝔࣭⎔ቃ⏕࿨㸪1ᵽཱྀᯇஅຓၟᗑ㸧 
 

 

࠙┠ⓗࠚ㯜⳦ࡣᅛయᇵ㣴ࡾࡼ࡟ᵝ࡞ࠎ㓝⣲ࢀࡽ▱ࡀ࡜ࡇࡿࡍ⏘⏕ࢆ㸪Ⓨ㓝㣗ရࡢ〇㐀࡛ࡣ⡿ࡢ࡝࡞㇋ࡸ

⏘㸪஧ḟ௦ㅰࡸ౛ࡓࡋ࡟㯜ࢆ㸪✐≀௨እࡋ࠿ࡋࠋࡿࢀࡽ࠸⏝ࡀ㯜ࡓࡋᅛయᇵ㣴ࢆ⳦㯜࡚ࡋ࡜ᇶᮦࢆ≀✐

㸦᪥ᮏ࣡ࢫ࣑ࣃࣥ࢖㸪ᙜ◊✲ᐊ࡛࡛࣡ࡇࡑࠋ࠸࡞࡝ࢇ࡜࡯ࡣ౛ࡓ࠸⏝ࢆ㯜⳦ᅛయᇵ㣴࡟ᚤ⏕≀ኚ᥮ࡢ≀

ⴥࣈ࣮ࣜ࢜⢑㸧1)㸪ࡾ⤠࠺࡝ࡪࣥ࢖ ≀⏕ᚤࡀ≀⏘㸪᳜≀஧ḟ௦ㅰࢁࡇ࡜ࡓࡗ⾜ࢆ㯜⳦ᅛయᇵ㣴࡚࠸⏝ࢆ(2

ኚ᥮ࡀ࡜ࡇࡿࢀࡉ᫂ࠋࡓࡗ࡞࡜࠿ࡽᮏ◊✲࡛ࡣ㸪ᮭ௰ⴥࡢ᭷ຠᡂศࢻࢩ࣏ࢽࢤࡿ࠸࡚ࢀࡽ▱࡚ࡋ࡜㓟ࡸ

ࠋ࠙ࡓࡋᣦ┠ࢆ࡜ࡇࡿࡍᚤ⏕≀ኚ᥮ࡾࡼ࡟㯜⳦ᅛయᇵ㣴ࢆ࡝࡞㓟ࣥࢤࣟࣟࢡ ᪉ἲ࣭⤖ᯝࠚᮦᩱᮭࡿ࡞࡜௰

ⴥࡣ 25Υ஝⇱ရ㸪60Υ஝⇱ရࡢ 2 ✀㢮ࠋࡓ࠸⏝ࢆ㯜⳦ࡣ㯤㯜⳦ࡸ㯮㯜⳦࡝࡞ 4 ✀㢮࠸⏝ࢆ㸪ᅛయᇵ㣴ࢆ

ࣥ࢖㸪࣡ࡣ⫱⏕ࡢࡑ㸪ࢀࡽࡵㄆࡀ⫱⏕ࡢ⳦ᰴ࡛㯜⳦ࡢ඲࡚ࡶ࡚࠸࠾࡟ᮦᩱࡢࡽࡕ࡝ᯝ㸪⤖ࡢࡑࠋࡓࡗ⾜

ࢆ௰ⴥᮭࡓࡋ⫱⏕ࡀ⳦㯜ࠋࡓࡗ࠶Ⰻዲ࡛࡚ࡋẚ㍑࡜㯜⳦ᅛయᇵ㣴ࡓࡗ⾜࡚࠸⏝ࢆⴥࣈ࣮ࣜ࢜㸪ࢫ࣑ࣃ

MeOH ࡛ᢳฟࡋ㸪HPLC-DAD-MS ศᯒࢁࡇ࡜ࡓࡗ⾜ࢆ㸪UV ྾཰ࡽ࠿ࣝࢺࢡ࣌ࢫࢫ࣐࡜ࣝࢺࢡ࣌ࢫ㸪ࣟࢡ

⛬ࡢຍỈศゎࡢ㓟ࣥࢤࣟࣟࢡ࡟࡜ࡈᰴ⳦ࡢ⳦㸪㯜ࢀࡉㄆ☜ࡀ㓟࢙ࣇ࢝ࡿ࠶࡛≀ຍỈศゎࡢࡑ࡜㓟ࣥࢤࣟ

ᗘ࡟㐪ࡀ࠸ㄆࡓࡲࠋࡓࢀࡽࡵ㸪⥲ྵ࣮ࣝࣀ࢙ࣇ࣏ࣜ᭷㔞࡜ᢠ㓟໬άᛶ࡟ኚ໬ࡀㄆࢀࡽࡵ㸪ࡢࡑኚ໬ࡣ⳦

ᰴ࡟࡜ࡈ≉ᚩⓗ࡞ഴྥࠋࡓࡋ♧ࢆ௨ୖࡾࡼ㸪㯜⳦ࡢᅛయᇵ㣴ᮭ࡚ࡗࡼ࡟௰ⴥᡂศࡢᚤ⏕≀ኚ᥮ࡀ㉳ࡾࡇ㸪

2021 ࡽዟᕝ㸪ᒣୗ㸪ோᡞ⏣㸪⚄ᓮ (1ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶ᚩⓗ࡛≉࡟࡜ࡈᰴ⳦ࡣኚ᥮ࡢࡑ ㎰໬኱

఍㸦௝ྎ㸧3C06-06㸪2) ᶫᮏ㸪ᒣୗ㸪ோᡞ⏣㸪⚄ᓮ2021 ࡽ ㎰໬኱఍㸦௝ྎ㸧 3C06-07 
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㹂㸫㸯 ⢾ᒀ⑓ᛶ㦵᱁➽ⴎ⦰ࣔࡢࢫ࣐࢘ࣝࢹ STZ ᢞ୚᪉ἲ࡜⑓ែゎᯒ 

㸪ඵ⃝⳯ኸࡿ࠿ࡦᐑ⏣㈼࿘㸪Tolulope Peter Saliu1㸪෠Ọۑ 1㸪ᶫᮏᏕኴ㑻 1㸪 

டἑᐇ㡢㸪Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 

㸦ᗈᓥ኱࣭⏕≀⏕⏘㸪1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧 

 

࠙┠ⓗࠚ⢾ᒀ⑓ࡣඛ㐍ㅖᅜ࡚࠸࠾࡟⨯ᝈ⪅ࡢከ࠸⏕ά⩦័⑓ࡾ࠶࡛ࡘ୍ࡢ㸪⭈㞀ᐖࡸ㦵᱁➽㞀ᐖేྜࡀ

⑕࡚ࡋ࡜ၥ㢟ࡢࡑࠋࡿ࠸࡚ࡗ࡞࡜⢾ᒀ⑓ྜే⑕ࡢண㜵ࡸ἞⒪ࢆᣦྥࡓࡋ㣗ရ⣲ᮦࡀ᥈⣴ࡾ࠾࡚ࢀࡉ㸪ᶵ

⬟ᛶヨ㦂࡟ࢫ࣐࢘ࡣ࡚࠸࠾࡟ streptozotocin㸦STZ㸧ࢆᢞ୚ࡋ㸪⢾ᒀ⑓ࢆㄏⓎࡀࣝࢹࣔࡿࡍᗈࡃ฼⏝࡚ࢀࡉ

ࡢ⣔⤫㛫࡛ࢫ࣐࢘㸪ࡋ࠿ࡋࠋࡿ࠸ STZ ࡢ㧗⏝㔞࡛ࡸ࠸㐪ࡢឤཷᛶࡿࡍᑐ࡟ STZ ᢞ୚ࡿࡼ࡟⤌⧊㞀ᐖ࡝࡞㸪

⢾ᒀ⑓ྜే⑕ࡢホ౯ࡿࡅ࠾࡟ၥ㢟Ⅼࡀᣦ᦬ࠋࡿ࠸࡚ࢀࡉᮏ◊✲࡛ࡣ㸪㧗⏝㔞ࡢ STZ ᢞ୚㸪ࡧࡼ࠾ప⏝㔞

ࡢ STZ ࡿ࡞␗ࡢᢞ୚ࡋ㏉ࡾ⧞ 2 ࡇࡿࡍゎᯒ࡚࠸ࡘ࡟⑓ែࡢ➽㦵᱁ࡿࡅ࠾࡟ࢫ࣐࢘ࣝࢹ⢾ᒀ⑓ㄏⓎࣔࡢࡘ

 ࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍᥦ᱌ࢆࣝࢹ⢾ᒀ⑓ᛶ㦵᱁➽㞀ᐖࣔ࡞㸪᭱㐺ࡋド᳨ࢆ␗ᕪࡢ⑓ែ࡛࡜
࠙᪉ἲ࣭⤖ᯝࠚ㧗⏝㔞 STZ ᢞ୚⩌࡛ࡣ 8 㐌㱋㞝ᛶ C57BL/6J ࡟ࢫ࣐࢘ 180 mg/kg ࡢ STZ 㸪ࡋෆᢞ୚⭍⭡ࢆ

ṇᖖ㣗࡛ 4 㐌㛫㣫⫱ࡓࡋ㸦㧗 STZ ⩌㸧ࠋప⏝㔞 STZ ᢞ୚⩌࡛ࡣ 8 㐌㱋㞝ᛶ C57BL/6J ࢝㧗⬡⫫㣗㸦࡟ࢫ࣐࢘

࣮ࣟࣜẚ 45%㸧ࢆ 4 㐌㛫୚࠼㸪50 mg/kg ࡢ STZ ࢆෆᢞ୚⭍⭡ࡢ 5 ᪥㛫⾜ࡓࡗᚋ㸪㧗⬡⫫㣗࡟ࡽࡉࡾࡼ࡟

12 㐌㛫㣫⫱ࡓࡋ㸦ప STZ+HFD ⩌㸧ࡢࡑࠋ⤖ᯝ㸪୧⢾ᒀ⑓࡚ࣔ࠸࠾࡟ࣝࢹ㦵᱁➽ᶓ᩿㠃✚㸪ࡧࡼ࠾➽⾨ᫍ

⣽⬊ᩘࡢῶᑡࡀㄆࡀࡓࢀࡽࡵ㸪㧗 STZ 㸪DNA microarrayࡓࡲࠋࡓࡗ࠶㢧ⴭ࡛ࡾࡼ࡚࠸࠾࡟⩌ ゎᯒࡢ⤖ᯝ㸪

㧗 STZ ⩌࡛ apoptosis㸪ࡧࡼ࠾⣽⬊እࢫࢡࢵࣜࢺ࣐ศゎ࡟㛵ࡿࢃ㑇ఏᏊ⩌㸪୍᪉㸪ప STZ+HFD ࢚ࡣ࡛⩌

ࡢ㦵᱁➽⑓ែ࡚ࡗࡼ࡟ㄏᑟ᪉ἲࡢ㸪⢾ᒀ⑓ࢀࡽࡵㄆࡀⓎ⌧ኚືࡢ⑕㛵㐃㑇ఏᏊ⅖ࡧࡼ࠾௦ㅰ㸪࣮ࢠࣝࢿ

ᕪ␗ࡀᏑᅾࡽ࠿࡜ࡇࡿࡍ㸪ᶵ⬟ᛶヨ㦂࡚ࡗࡼ࡟⮳㐺ࡢࣝࢹࣔ࡞㑅ᢥࡀᚲせ࡛ࠋࡓࢀࡽ࠼⪄࡜ࡿ࠶ 
 

 

 
㹂㸫㸰 ື≀ࡓ࠸⏝ࢆ OGTT ⤒ཱྀ⢾㈇Ⲵヨ㦂ࡿࡼ࡟ DPPIV 㜼ᐖᛶ AW ࡧࡼ࠾ WV άࡢ

ᛶᆺ GLP-1  ኚ໬ࡢᗘ⃰ࣥࣜࢫࣥ࢖࡜
㛵 ⱥ἞㸪ᒣ᰿ᣅஓۑ 1㸪⸃ ⚽ኵ 2㸪኱ஂಖᒾ⏨ 3 
㸦࣐ࣖ࢟㸦ᰴ㸧㸪1㜰኱࣭ᕤ㸪2๓ᕤ኱㝔࣭ᕤ㸪3୕➟⥲ྜ⑓㝔㸧 

 

࠙┠ⓗࠚ㫎⠇ࢮ࣮࢔ࢸࣟࣉࡢ㓝⣲ศゎ≀ࢮ࣮ࢲࢳࣉ࣌ࣝࢪࢳࣉ࣌ࢪ࡟㸦DPP㸧IV άᛶ㜼ᐖࡀㄆࡓࢀࡽࡵ

ࠋ࠙ࡓࡳヨࢆ༢㞳࣭ྠᐃࡢᡂศࡽ࠿࡜ࡇ ᪉ἲཬࡧ⤖ᯝ ࡚࠸⏝ࢆ࣒ࣛ࢝Sep-Pak C18ࠚ N5 ࡽ࠿ ࣮ࣀࢱ࢚10%

ࣝ⁐ฟ⏬ศ(N5-2 ⏬ศ)(IC50=73.71 µg/ ml)ࢆᚓࠋࡓN5-2 ⏬ศࡢ཰⋡ࡣ 19.63%㸪DPP IV άᛶ㜼ᐖຊ౯ࡢᅇ

཰⋡ࡣ ࡓࡋỴᐃࢆ㓟㓄ิࣀ࣑࢔ࡢࢡ࣮ࣆྛࠋࡓࡗ࠶100.15%࡛ Ala-Va-Phe, Gly-Val-Phe, Glu-Val-Phe ᪂ࡣ

つ㸪Trp-Val ( 0.14% ; Trp-Val ྵ㔞 15.24 mg/ 100 g N5-2 ⏬ศ㸪DPP IV άᛶ㜼ᐖ IC50್; 11.21 µg / ml )࡛ࡗ࠶

5-2ࠋࡓ ⏬ศࡢ Caco-2 ⣽⬊⭷ୖ࡟ 400 mg/ml ῧຍ࡛⣙ࡢ ࡢ20% DPP IV 㜼ᐖάᛶࡀ᭷ព㸦p<0.05㸧࡟ㄆࡵ

࡚࠸࠾࡟⬊ᑠ⭠ୖ⓶⣽ࢺࣄࢀࡽ N5-2 ⏬ศࡀ⣽⬊⭷ୖࡢ DPP IV άᛶ㜼ᐖࡀ♧၀ࠋࡓࢀࡉICR (n= 8)ࢫ࣐࢘
ࡓ࠸⏝ࢆ N5-2 ⏬ศࡢ⢾㈇Ⲵ⾑⢾ୖ᪼ᢚไヨ㦂(OGTT)࠸⾜ࢆ㸪ࢫ࣮ࢥࣝࢢᢞ୚๓࡟ N5-2 ⏬ศࢆᢞ୚(100 
mg/kg)㸪⥆࡚ࡅ 1 g/kg BW ୖࡢ㸪⾑⢾್ࡋᐃ ࢆ⢾್⾑ࡢᾮ⾑ࡓࡋᅇ཰ࡾࡼ⬦ᢞ୚㸪ᑿ㟼ࢆࢫ࣮ࢥࣝࢢࡢ

ࡣ᪼ 30 ศ᫬Ⅼ࡛࡜ࢫ࣐࢘ࡢ⩌࣮ࣝࣟࢺࣥࢥẚ㍑࡚ࡋ᭷ព㸦p<0.05㸧࡟ᢚไࢀࡉ㸪60 ศ௨㝆࡛ࡶ N5-2 ⏬

ศᢞ୚⩌࣮ࣝࣟࢺࣥࢥࡣࢫ࣐࢘ࡢᢞ୚⩌࡜ẚ㍑࡚ࡋ⾑⢾್ࡀపࡿ࡞ࡃഴྥࠋࡓࢀࡽࡳࡀN5-2 ⏬ศࡣ DPP 
IV άᛶ㜼ᐖࢆ௓࡚ࡋ⢾㈇Ⲵ⾑⢾ୖ᪼ᢚไస⏝ࡀ᥎ᐃࠋࡿࢀࡉK579 ࡢ OGTT ࡿࡅ࠾࡟ 0Ѹ30AUC ཬࡧǼ0Ѹ
30AUC Trp-Valࠋࡓࢀࡽࡵㄆࡀ㔞౫Ꮡⓗపୗഴྥ⏝ࡣ ࡢ OGTT 㔞㸦100 mg, 300 mg, 1000 mg/kg㸧⏝ࡿࡅ࠾࡟
 ,0Ѹ30AUC࡛21%࡚࡭ẚ࡟⩌↷㸪1000 mg⏝㔞⩌࡛ᑐࢀࡽࡵㄆࡀపୗࡢǼ0Ѹ30AUCࡧ0Ѹ30AUCཬ࡚࠸࠾࡟
Ǽ0Ѹ30AUC ࡛ 60㸣ࡢపୗ㸪DPPIV 㜼ᐖᛶࡢࢻࢳࣉ࣌᭷ຠᛶࠋࡓࢀࡉ♧ࡀ 
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㹂㸫㸱 ⢾ᒀ⑓ᛶ⭈⑕࡟ࢫ࣐࢘୚ࡿ࠼⢾㌿⛣ࡢࣥࢪࣜ࣌ࢫ࡬ண㜵ຠᯝ 
டἑᐇ㡢㸪ඵ⃝⳯ኸۑ 1㸪ᶫᮏᏕኴ㑻 1㸪෠Ọࡿ࠿ࡦ㸪▼ᶫ┿⣖ 2㸪㐲⸨ ఙ 2㸪 
Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 
㸦ᗈᓥ኱࣭⏕≀⏕⏘㸪1ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪2㸦ᰴ㸧ᯘཎ㸧 

 

࠙┠ⓗࠚ㏆ᖺ㸪⢾ᒀ⑓ᛶ⭈⑕ࡣ⢾ᒀ⑓⨯ᝈ⪅ࡀቑࡿ࠸࡚࠼Ⅼࡸேᕤ㏱ᯒ⛣⾜⋡ࡢ㧗ࡽ࠿ࡉὀ┠࠾࡚ࢀࡉ

ࡿࡍᏑᅾ࡟⓶ᯝࡢ᯿ᶲࡣࣥࢪࣜ࣌ࢫ࣊ࠋࡿ࠸࡚ࢀࡽࡵồࡀ㣗ရ⣲ᮦࡍ♧ࢆண㜵ຠᯝ࡚ࡋᑐ࡟㸪⭈㞀ᐖࡾ

ࡉ⛣㌿ࢆࢫ࣮ࢥࣝࢢ࡟ࣥࢪࣜ࣌ࢫ࣊ᅾ㸪⌧ࠋࡿ࠸࡚ࡋ᭷ࢆ⏝స⌮⏕࡞㸪ከᵝࡾ࠶࡛✀୍ࡢࢻ࢖ࣀ࣎ࣛࣇ

࢔௨๓㸪ࡣࡽ⪅⾲Ⓨࠋࡿ࠸࡚ࢀࡉᮇᚅࡀᶵ⬟ᛶࡢ(G-Hes)ࣥࢪࣜ࣌ࢫ࣊⛣⢾㌿ࡓࡵ㧗࡟኱ᖜࢆ㸪Ỉ⁐ᛶࡏ

࡚࠸࠾࡟ࢫ࣐࢘ࣝࢹㄏᑟᛶ⭈⑕ࣔࣥࢽࢹ G-Hes ᦤྲྀࡿࡼ࡟ண㜵ຠᯝࢆぢฟࡾ࠾࡚ࡋ㸪ᮏᐇ㦂࡛ࡣ⮫ᗋୖ

ၥ㢟ࡿ࠸࡚ࡗ࡞࡜⢾ᒀ⑓ᛶ⭈⑕࡚ࣔ࠸⏝ࢆࢫ࣐࢘ࣝࢹண㜵ຠᯝ᳨ࢆドࠋࡓࡋ 
࠙⤖ᯝ㸪ࡧࡼ࠾⪃ᐹ8ࠚ 㐌㱋㞝ᛶ C57BL ࡟ࢫ࣐࢘ 4 㐌㛫㧗⬡⫫㣗ࢆ୚ࡓ࠼ᚋ㸪పᐜ㔞࡛ࡿ࠶ 40 mg/kg ࡢ

streptozotocin(STZ)ࡢ⭡⭍ෆᢞ୚ࢆ 5 ᪥㛫⾜࠸㸪ࡢࡑᚋ㧗⬡⫫㣗ࢆ 8 㐌㛫㈇Ⲵࡓࡋ㸦DN ⩌㸧ࡢࡑࠋ⤖ᯝ㸪

DN ᪉㸪STZ୍ࠋࡓࢀࡽࡵㄆࡀቑຍࡢ㔜㔞⭈ࡧࡼ࠾య㔜ῶᑡ㸪ࡸ᪼ୖࡢ⢾್⾑ࡣ࡛⩌ ᢞ୚ᚋ ࡢ1% G-Hes
ࢆ㧗⬡⫫㣗ࡴྵࢆ 8 㐌㛫ᦤྲྀࡓࡏࡉ G-Hes ࡲࠋࡓࢀࡽࡵㄆࡀᅇ᚟ࡢᨵၿ㸪య㔜ࡢ㔜㔞⭈ࡸ⢾್⾑ࡣ࡛⩌

ࡿࡍ㛵୚࡟⢾෌྾཰ࡢ࡛⮚⭈㸪ࡓ Slc5a2 㑇ఏᏊࡢ DN ࡣపୗࡢⓎ⌧㔞ࡢ࡛⩌ G-Hes ᦤྲྀࡾࡼ࡟᭷ព࡟ᅇ

᚟࡟ࡽࡉࠋࡓࡋ༢⌫࣭ࢪ࣮࢓ࣇࣟࢡ࣐⣽⬊ࡢ⤌⧊ᾐ₶࡟㛵ࡿࢃ chemokine ࡿ࠶࡛ Ccl2 㑇ఏᏊࡢⓎ⌧ୖ᪼

ࢆ G-Hes ᦤྲྀࡾࡼ࡟᭷ព࡟పୗࡏࡉ㸪࡟ࡽࡉ⅖⑕཯ᛂ࡟㛵୚ࡿࡍ NF-țB ࡀ㉁㔞ࢡࣃࣥࢱ DN ⩌࡛ቑຍࡋ

㸪G-Hesࡀࡓ ⩌࡛ῶᑡഴྥࠋࡓࡋ♧ࢆ௨ୖࡢ⤖ᯝࡾࡼ㸪⢾ᒀ⑓ᛶ⭈⑕࡟ࢫ࣐࢘ᑐ࡚ࡋ㸪G-Hes ⢾ᨵၿ⾑ࡣ

ຠᯝ㸪࡟⮚⭈ࡧࡼ࠾ᑐࡿࡍ⮚ჾಖㆤຠᯝࢆ᭷ࠋࡓࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ 
 

 

 
㹂㸫㸲 ࣑ࣥࢱࣅ B12Ḟஈ⑕࣮࣐࢖ࣁࢶࣝ࢔࡜⑓ࡢⓎ⑕ࡢ㛵㐃ᛶ࡚࠸ࡘ࡟ 

ᮏᆂ♸㸪ᒣᮏ ⵇ㇂ۑ 1㸪⸭⏣⾜ဴ㸪Ώ㑓ᩥ㞝㸪⨾⸨཭༤ 
㸦㫽ྲྀ኱࣭㎰㸪1㫽ྲྀ኱㝔࣭ᣢ♫๰⏕㸧 
 

 

࠙┠ⓗ  ࠚ ࣑ࣥࢱࣅ B12 (B12) ࡣ⏕యෆ࡚࠸࠾࡟㸪B12౫Ꮡᛶ㓝⣲࡛ࣝࢽ࣐ࣟࣝࢳ࣓ࡿ࠶ CoA ࡽ࡞ࢮ࣮ࢱ࣒

 ⹸ (Caenorhabditis⥺ࡿ࠶࡛≀⏕ࣝࢹ㏆ᖺ㸪ࣔࠋࡿ࠸࡚ࡋ⬟ᶵ࡚ࡋ࡜㓝⣲⿵ࡢࢮ࣮ࢱࣥࢩࣥࢽ࢜ࢳ࣓࡟ࡧ
elegans) ࡚࠸࠾࡟✲◊ࡓ࠸⏝ࢆ㸪B12 Ḟஈࡣ⏕యෆࢫࢡࢵࢻࣞࡢไᚚᶵᵓࡏࡉ⥢◚ࢆ㸪ⴭ࠸ࡋ㓟໬ࣞࢺࢫ

ࡉ㧗ࡢ⋠Ⓨ⑕ࡢ⑓࣮࣐࢖ࣁࢶࣝ࢔ࡿࡅ࠾࡟⪅㸪B12Ḟஈᝈࡓࡲࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿࡍㄏⓎࢆ㞀ᐖࢫ

ࡣ✲◊ᮏࠋࡿ࠶୙࡛᫂ࡣ㛵㐃ᛶ࡞ヲ⣽ࡢ⑓Ⓨ⑕࣮࣐࢖ࣁࢶࣝ࢔࡜㸪B12ḞஈࡀࡿࡍᏑᅾᩘ「ࡣぢ▱ࡍ♧ࢆ

࡚࠸ࡘ࡟㛵㐃ᛶࡢ⾜Ⓨ⑕࣭㐍ࡢ⑓࣮࣐࢖ࣁࢶࣝ࢔࡜㸪B12Ḟஈ⑕ࡋ⏝฼ࢆ⹸⥺ࡢࣝࢹ⑓࣮࣐ࣔ࢖ࣁࢶࣝ࢔

ヲ⣽᳨࡟ウࢆ࡜ࡇࡿࡍ┠ⓗࠋࡓࡋ࡟ 
࠙᪉ἲ࣭⤖ᯝ࣮࣐࢖ࣁࢶࣝ࢔ࠚ⑓࡚ࣔࡋ࡜ࣝࢹ㸪⥺⹸ GMC101㸦25Υ࡛⏕⫱ࡓࡏࡉ㝿ࢻ࢖࣑ࣟ࢔ࢺࣄ࡟

ș1-42 ࡧࡼ࠾࣮ࣝࣟࢺࣥࢥࠋࡓ࠸⏝ࢆⓎ⌧㸧࡟୰⫗➽ࡀ B12Ḟஈ⥺⹸ࢀࡒࢀࡑࡣ B12ῧຍࡧࡼ࠾ B12↓ῧ

ຍᇵᆅ࡛ 5 ୡ௦㛫⏕⫱ࡏࡉㄪ〇࡜࣮ࣝࣟࢺࣥࢥࠋࡓࡋ B12Ḟஈ⥺⹸ࢆẚ㍑࡜ࡿࡍ㸪B12Ḟஈ⥺⹸ࡣ᪩ᮇ࡟

㯞⑷㸦ࢻ࢖࣑ࣟ࢔ࢺࣄșࡀⓎ⌧ࡓࡋᣦᶆ㸧ࢻ࢖࣑ࣟ࢔ࢺࣄࠋࡓࡋ♧ࢆș㔞ࢺࢵࣟࣈࣥࢱࢫ࢚࢘ࢆἲ࡛ホ

౯ࢁࡇ࡜ࡓࡋ㸪࡜࣮ࣝࣟࢺࣥࢥ B12Ḟஈ⥺⹸࡛ࢻ࢖࣑ࣟ࢔ࢺࣄș㔞࡟ᕪ␗ࡣぢࡋ࠿ࡋࠋࡓࡗ࠿࡞ࢀࡽ㸪ࣄ

࣑ࣟ࢔ࢺࣄ࡟ᑿ㒊࡜ဗ㢌㒊ࡢ⹸⥺ࡣ㸪B12Ḟஈ⥺⹸࡛ࢁࡇ࡜ࡓࡋᢠయᰁⰍἲ࡛⺯ගᶆ㆑ࢆșࢻ࢖࣑ࣟ࢔ࢺ

㛵࡟จ㞟ࡢșࢻ࢖࣑ࣟ࢔ࡣḞஈࡢ㸪B12ࡾࡼᯝ⤖ࡢࡽࢀࡇࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࡋ㞟୰ࡀșࢻ࢖

୚ࡀ࡜ࡇࡿ࠸࡚ࡋ᥎ᐹࢀࡉ㸪⌧ᅾࡢࡑヲ⣽᳨࡚࠸ࡘ࡟ウࠋࡿ࠸࡚ࡋ 
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㹂㸫㸳 ⅖⑕ᢚไຠᯝࢆⓎ᥹ࡿࡍⅆⴠ⳦ࡢ᥈⣴ 
 ᒣཱྀᬛྐ㸪ᑿཎ ⱥ㸪㕥ᮌ༟ᘺ㸪ᒣᮏ⚈ஓ㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ۑ
 
 

 

࠙┠ⓗࠚᡃࡢࠎ◊✲ᐊ࡛ࡣ㸪Ύ㓇ࡢ⭉ᩋࡸ⭉㐀ࢆᘬࡁ㉳ࡍࡇங㓟⳦࡛ࡿ࠶ⅆⴠ⳦ࡢ᭷ຠ฼⏝ࢆ┠ᣦࡋ㸪

ච␿ㄪ⠇࡝࡞ຠᯝ࣮ࢠࣝࣞ࢔ᢠࡸᢠ⅖⑕ຠᯝ࡚࠸࠾࡟⳦ங㓟ࡢࠎ✀ࠋࡿ࠸࡚ࡋ᥈⣴ࢆ⏝యㄪ⠇స⏕ࡢࡑ

స⏝ࡀከࡃሗ࿌ࡀࡿ࠸࡚ࢀࡉ㸪ⅆⴠ⳦ࡣ࡟ච␿ㄪ⠇స⏝࡟㛵ࡿࡍሗ࿌࡛ࡇࡑࠋ࠸࡞ࡣᮏ◊✲࡛ࡣ㸪࣐࢘

㸪8࡚࠸⏝ࢆ⣽⬊ᇵ㣴⣔⮚⭁ࢫ ⳦ᰴࡢⅆⴠᛶங㓟⳦ࡧࡼ࠾ 37 ⳦ᰴࡢ┿ᛶⅆⴠ⳦ࡢィ 45 ⳦ᰴࡢⅆⴠ⳦ࡼ࡟

 ࠋࡓࡋド᳨ࢆᢚไຠᯝࡢ⟆ከ⢾㸦LPS㸧ㄏᑟᛶ⅖⑕ᛂ࣏ࣜࡿ
࠙᪉ἲࢫ࣐࢘ࠚ⭁⮚⣽⬊ࢆ 1.0×10͹cfu ⅆⴠ⳦Ṛ⳦య࡛✀ྛࡢ 3 ᫬㛫ฎ⌮ᚋ㸪1 µg/mL ࡢ LPS 㸪ࡋῧຍࢆ

48 ᫬㛫ᇵ㣴ᚋ㸪ᇵ㣴ୖΎࡿࡅ࠾࡟ TNF-Į⏘⏕㔞ࢆ ELISA ἲࡾࡼ࡟ᐃ㔞ࡓࡲࠋࡓࡋ㸪ⅆⴠᛶங㓟⳦ࡧࡼ࠾

┿ᛶⅆⴠ⳦࡚࠸࠾࡟㸪ࡶ᭱ࢀࡒࢀࡑᙉຊ࡟ TNF-Į⏘⏕ࢆ᭷ព࡟ᢚไࡓࡋ Lactobacillus (Lb.) hilgardii H-50
ࡧࡼ࠾ Lb. homohiochii S-26 ࡿࡼ࡟⌮๓ฎࡢ IL-1ȕࡧࡼ࠾ IL-6 ⏘⏕㔞ࢆ ELISA ἲࡾࡼ࡟ᐃ㔞࡟ࡽࡉࠋࡓࡋ㸪

LPS ่⃭ 4 ᫬㛫ᚋࡢᇵ㣴⣽⬊ࡿࡅ࠾࡟ Tnf-Į㸪Il-1ȕ ࡧࡼ࠾ Il-6 mRNA Ⓨ⌧㔞ࢆ qPCR ἲࡾࡼ࡟ ᐃࠋࡓࡋ 
࠙⤖ᯝ࣭⪃ᐹࠚLPS ༢య่⃭࡜ẚ㍑࡚ࡋ㸪Lb. hilgardii H-50 ࡧࡼ࠾ Lb. homohiochii S-26 㸪LPSࡣ⌮๓ฎࡢ
ㄏᑟᛶ TNF-Į⏘⏕㔞ࢆ᭷ព࡟ᢚไࡓࡲࠋࡓࡋ㸪Lb. homohiochii S-26 㸪Lb. hilgardii H-50࡚ࡋẚ㍑࡜ ๓ฎࡢ

㸪LPSࡣ⌮ ㄏᑟᛶ TNF-Į㸪IL-1ȕࡧࡼ࠾ IL-6 ⏘⏕㔞࡜ Tnf-Į㸪Il-1ȕ ࡧࡼ࠾ Il-6 mRNA Ⓨ⌧㔞ࡾࡼࢆᙉຊ࡟

ᢚไࠋࡓࡋ௨ୖࡢ⤖ᯝࡾࡼ㸪45 ⳦ᰴࡢⅆⴠ⳦ࡕ࠺ࡢ㸪᭱ ࡿࡍⓎ᥹ࢆ⑕ᢚไຠᯝ⅖࡟ᙉຊࡶ Lb. hilgardii H-50
㸪Lb. hilgardii H-50ࡣ௒ᚋࠋࡓࡋᡂຌ࡟㑅ᢤࡢ  ࠋࡿ࠶ᚲせ࡛ࡀゎ᫂ࡢ࣒ࢬࢽ࢝⑕ᛂ⟅ᢚไ࣓⅖ࡢ

 

 

 
㹂㸫㸴 Ⓨ㓝ࢶ࣮ࢹṧ´ࢫ࢚࢟ΰྜ≀ࡿࡼ࡟⮬↛ච␿ᛂ⟅ࡢቑᙉᶵᵓࡢゎᯒ 

 ᭹㒊ᆂඃ㸪୕ᮏᮌ⮳ᏹ㸪⸨஭๰ኴ㑻㸪Thanutchaporn Kumrungsee㸪ۑ
㛗㇂ᕝ᱈Ꮚ 1㸪ྜྷ⏣඘ྐ 1㸪㕥ᮌ༟ᘺ㸪ᒣᮏ⚈ஓ 
㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸪1ࢫ࣮ࢯࢡࣇࢱ࢜㸦ᰴ㸧㸧 

 

࠙┠ⓗࠚᡃࡣࠎ㸪ࡢࢩ࣓ࣖࢶࢼᯝᐇ࡛ࡢࢶ࣮ࢹࡿ࠶ṧ´࡟㣗⏝࣑ࣥࢱࣝࢢ㓟ࢆ࡝࡞ຍ࠼㸪ḟ࡛࠸

Lactobacillus brevis 1059Tᰴ࡛Ⓨ㓝ࡾࡼ࡟࡜ࡇࡿࡏࡉ㸪Ț-ࣀ࣑࢔㓗㓟㸦GABA㸧ࢆ኱㔞ࡴྵ࡟Ⓨ㓝ࢶ࣮ࢹ

ṧ´ࢫ࢚࢟ΰྜ≀㸦fDREM㸧ࡢ㛤Ⓨ࡟ᡂຌ࡟ࡽࡉࠋࡓࡋ㸪ࢫ࣐࢘⭁⮚⣽⬊ࢆ fDREM 㸪ᮍ࡜ࡿࡍ่⃭࡛

Ⓨ㓝ࢶ࣮ࢹࡢṧ´ࢫ࢚࢟ΰྜ≀㸦DREM㸧࡛࡜่⃭ࡢẚ㍑࡚ࡋ㸪⮬↛ච␿ᛂ⟅࡟ᐤ୚ࡿࡍ TNF-Ș⏘⏕ࡀ

ࡿࡅ࠾࡟⏝ቑᙉసࡢࡇ㸪ࡋ࠿ࡋࠋࡓࡋぢฟࢆ࡜ࡇࡿࢀࡉㄏᑟࡾࡼ GABA ࡇࡑࠋ࠸࡞࠸࡚ࡗ࠿ศࡣᙺ๭ࡢ

࡛ᮏ◊✲࡛ࡣ㸪fDREM ࡿࡼ࡟ TNF-Ș⏘⏕ㄏᑟస⏝࡜ GABA  ࠋࡓࡋド᳨ࢆ㛵㐃ᛶࡢ࡜
࠙᪉ἲࠚBalb/c㸦6-8 㐌㱋㸪ܲ㸧ࡾࡼࢫ࣐࢘⭁⮚⣽⬊ࢆㄪ〇ࡋ㸪GABA-A ཷᐜయࡢ㜼ᐖ๣࡛ࡿ࠶㸦+㸧-ࣅ
㸦BCC㸧100 ȣMࣥࣜࢡࢡ ࡛ 3 ᫬㛫ฎ⌮ᚋ㸪1%㸦v/v㸧ࡢ DREM ࡧࡼ࠾ fDREM ⭁㸪ࡓࡲࠋࡓࡋ่⃭࡛

⮚⣽⬊ࢆ 0.2 mM GABA ࡧࡼ࠾ 1%㸦v/v㸧DREM ࡛ඹ่⃭ྛࠋࡓࡋ཯ᛂᾮࢆ 72 ᫬㛫ᇵ㣴ᚋ㸪ᅇ཰ࡓࡋᇵ

㣴ୖΎࡢ TNF-Ș㔞ࢆ ELISA ἲࡾࡼ࡟ᐃ㔞ࠋࡓࡋ 
࠙⤖ᯝ࡜⪃ᐹࠚBCC ฎ⌮ࡾࡼ࡟㸪DREM ㄏᑟᛶࡢ TNF-Ș⏘⏕㔞ࡣኚ໬ࡀࡓࡗ࠿࡞ࡋ㸪fDREM ㄏᑟᛶࡢ

TNF-Ș⏘⏕㔞ࡣ BCC ᮍฎ⌮࡜ẚ㍑࡚ࡋ᭷ព࡟ῶᑡࠋࡓࡋຍ࡚࠼㸪GABA ࡧࡼ࠾ DREM  㸪ࡣඹ่⃭࡛ࡢ
DREM ࡣ࠸ࡿ࠶ GABA ࠿ᯝ⤖ࡢ௨ୖࠋࡓࢀࡽࡵㄆࡀቑຍ࡞᭷ពࡢ㸪TNF-Ș⏘⏕㔞࡚ࡋẚ㍑࡜่⃭⊃༢ࡢ

㸪fDREMࡽ ࡣ GABA  ࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿࡍቑᙉࢆ⟆ච␿ᛂ↛⮬࡚ࡋ௓ࢆࢢࣥࣜࢼࢢࢩ
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㹂㸫㸵 ዲሷᇶ⌫ࡢ⬺㢛⢏࡟ཬࡢࣥࢳࢳࢲࢫࡍࡰຠᯝ࡟㛵ࡿࡍ◊✲ 
 Ώ㑓ឡᏊ㸪▼⏣ⴌᏊ㸪す ⏥௓㸪Ⳣཎ༟ஓ㸦ឡ፾኱㝔࣭㎰㸧ۑ
 
 

 

࠙┠ⓗࡣࣥࢳࢳࢲࢫࠚ㸪ࡢࢳࢲࢫᯝ⓶࡟≉ᚩⓗࡾ࠶࡛✀୍ࡢࣥ࣎ࣛࣇࢩ࢟ࢺ࣓࣏ࣜࡿࢀࡲྵ࡟㸪ࢥࣝࢢ

࡟⌫㸪ዲሷᇶࡣ࡛✲◊ᮏࠋࡿ࠸࡚ࢀࡉሗ࿌ࡀ࡜ࡇࡿ࠶ࡀᢠ⅖⑕ຠᯝࡸ⏝సࡿࡍᨵၿࢆ௦ㅰࡢ㉁⬡ࡸࢫ࣮

ᑐࡿࡍ⬺㢛⢏ᢚไࡢࣥࢳࢳࢲࢫࡿࡼ࡟ᢠ࣮ࢠࣝࣞ࢔ຠᯝࡢヲ⣽࡚࠸ࡘ࡟᫂ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ┠ⓗࡋ࡜

ά࡜㸪ᵓ㐀ࡾࡼ࡟ẚ㍑ࡢ㢛⢏ᢚไຠᯝ⬺ࡢ࡜ࣥࢳࣞࣅࣀࡿ࠶࡛ࣥ࣎ࣛࣇࢩ࢟ࢺ࣓࣏ࣜ࡟㸪ྠᵝࡓࡲࠋࡓ

ᛶࡢ┦㛵ᛶ᳨࡚࠸ࡘ࡟ウࢆ࡜ࡇࡿࡍ┠ⓗࠋࡓࡋ࡜ 

࠙᪉ἲ࣭⤖ᯝࢺࢵࣛࠚዲሷᇶ⌫ᵝ⣽⬊ᰴ࡛ࡿ࠶ RBL-2H3⣽⬊࠸⏝ࢆ㸪࡟ࡶ࡜࡜࣑ࣥࢱࢫࣄ㢛⢏୰࡟Ꮡᅾ

ホࡢ⣽⬊ẘᛶࠋࡓࡋホ౯ࢆ㢛⢏ᢚไຠᯝ⬺ࡢࣥࢳࢳࢲࢫ࡚ࡋ࡜ᣦᶆࢆᨺฟࡢࢮ࣮ࢲࢽ࣑ࢧࢯ࢟࣊-Eࡿࡍ

౯ࡣ࡟ WST-8 ἲࡢࡑࠋࡓ࠸⏝ࢆ⤖ᯝ㸪ࡣࣥࢳࢳࢲࢫ RBL-2H3 ⣽⬊ࡢᢠཎㄏᑟᛶ⬺㢛⢏ࢆ㸪⣽⬊ẘᛶ࡞

࢖࣒࢘ࢩࣝ࢝⣽⬊ෆࡿࢀࡉㄏᑟࡾࡼ࡟㸪ᢠཎ่⃭ࡋ㝿࡟㸪⬺㢛⢏࡟ḟࠋࡓࡋᢚไ࡟᭷ព࡟ᗘ౫Ꮡⓗ⃰ࡃ

ࡣࣥࢳࢳࢲࢫ㸪࡟ࡽࡉࠋࡓࡋᢚไࢆࢀࡇࡣࣥࢳࢳࢲࢫ㸪ࢁࡇ࡜ࡓࡋウ᳨ࢆᙳ㡪ࡍࡰཬ࡟᪼ୖࡢᗘ⃰ࣥ࢜

ᢠཎㄏᑟᛶࡢᚤᑠ⟶ᙧᡂࢆᢚไࡢࡽࢀࡇࠋࡓࡋᢚไస⏝ࡣ㸪ࡶࡾࡼࣥࢳࣞࣅࣀࡶࢀࡎ࠸ᙉࡀ࡜ࡇ࠸᫂ࡽ

࡟ఏ㐩⤒㊰ࣝࢼࢢࢩ㢛⢏⬺ࡿࢀࡉច㉳ࡾࡼ࡟㸪ᢠཎ่⃭ࡵࡓࡿࡍ࡟࠿ࡽ᫂ࢆస⏝ᶵᗎࡢࡑࠋࡓࡗ࡞࡟࠿

ཬࡍࡰᙳ㡪᳨ࢆウࡢࡑࠋࡓࡋ⤖ᯝ㸪ࡣࣥࢳࢳࢲࢫ㸪PI3Kࡧࡼ࠾ Aktࣥࣜࡢ㓟໬ࢆᢚไࡀ࡜ࡇࡿࡍ☜ㄆࡉ

ᇶࢩ࢟ࢺ㸪࣓ࡣ࡟άᛶࡢࡑ㸪ࡋᢚไࢆ⟆㢛⢏ᛂ⬺ࡿࡼ࡟⌫ዲሷᇶࡣࣥࢳࢳࢲࢫ㸪ࡾࡼᯝ⤖ࡢ௨ୖࠋࡓࢀ

 ࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶㔜せ࡛ࡀ⨨఩ࡸᩘࡢỈ㓟ᇶ࡜

 

 

 
㹂㸫㸶 㟁Ẽ≀ᛶࡓ࠸⏝ࢆ⡿ࡢ྾Ỉ㐣⛬ࡢィ  

 ዟ Ṍᐇ㸪ᕝ஭Ύྖ㸪⩚಴⩏㞝㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ۑ
 
 

 

࠙┠ⓗࠚ ⡿ࡣ᪥ᮏࡢ୺㣗࡛ࡾ࠶㸪⡿㣤ຍᕤ㣗ရࡶ࡚ࡋ࡜ᵝ࡞ࠎᙧែ࡟ຍᕤࢀࡉὶ㏻ࠋࡿ࠸࡚ࡋ⅕㣤᧯

సࡣ㸪⡿ࢆᾘ໬ࡃࡍࡸࡋ㣗஦࡟㐺ࡓࡋ⡿㣤࡜࡬ኚࡢࡵࡓࡿ࠼୺せ࡞᧯స࡛ࡢࡇࠋࡿ࠶⅕㣤᧯సࡢ๓ࡣ࡟㸪

Ỉࡢ࡬྾Ỉ㸦ᾐₕ㸧᧯సࠋࡿࢀࢃ⾜ࡀ྾Ỉ᧯సࡣ㸪⡿ࡢ୰ᚰ㒊࡛ࡲỈศࡾࡼ࡟࡜ࡇࡿࡏࡽࡓࢃࡁ⾜ࢆ㸪

ຍ⇕᫬࡟⡿ࢆᆒ୍࡟⢶໬ࠋࡿࢀࢃ⾜࡟ࡵࡓࡿࡏࡉ྾Ỉ᧯స࡚࠸࠾࡟⡿ࡢᾐₕ᫬㛫ࡀ㛗࡜ࡿ࡞ࡃ㸪⡿⢏ࡀ

㸪ࡣ⡿࡞࠺ࡼࡢࡇࠋࡿࡍฟ⁐࡟Ỉ୰ࡀᡂศࡢ࡝࡞㓟ࣀ࣑࢔ࡸࣥࣉࣥࢹ㸪ࡋ⏕Ⓨࡀࢀ๭࡛࡜ࡇࡿ࡞ࡃࢁࡶ

⅕㣤ᚋࡢ㣗࿡ࡸ㣗ឤࡀపୗࡵࡓࡢࡑࠋࡿࡍ㸪⡿ࡢᾐₕ᫬㛫ࢆ㐺ษ࡟タᐃࡀ࡜ࡇࡿࡍ㔜せࠋࡿ࡞࡟⡿ࡢ྾

Ỉ㐣⛬ࢆ㠀◚ቯ࣭㠀᥋ゐ࡛࣒࢖ࢱࣝ࢔ࣜࡘ࠿ィ ࡤࢀࡁ࡛࡜ࡇࡿࡍ㸪⡿㣤ຍᕤ㣗ရࡢ⏝㏵ࡓࡏࢃྜ࡟㐺

ษ࡞྾Ỉ᮲௳ࢆタᐃࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍᮏ◊✲࡛ࡣ㸪⡿ࡢ྾Ỉ㐣⛬ࡢ㟁Ẽ≀ᛶኚ໬ࢆ㐃⥆ⓗ࡟ ᐃࡋ㸪

⡿ࡢ྾Ỉ≧ែࡢ࡜㛵ಀࢆ᫂ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ┠ⓗࠋࡓࡋ࡜ 
࠙᪉ἲ࣭⤖ᯝࠚ ᅜෆ⏘ࡕࡿ࠺⡿㸦↓Ὑ⡿㸧࡜Ỉ㐨Ỉࢆヨᩱ࣮ࣞࢺࠋࡓ࠸⏝࡚ࡋ࡜≧ᐜჾ࡟⡿࡜Ỉࢆ඘ሸ

㸪LCRࡋᤄධ࡟〇㸧㛫ࢫࣞࣥࢸࢫᖹ⾜ᖹᯈ㟁ᴟ㸦ࢆヨᩱࡢࡇࠋࡓࡋ࡜ᐃヨᩱ ࡢࡾ㸪ᐜჾධࡋ ⏝ࢆࢱ࣮࣓

྾Ỉ㔞ኚ࡜㸪㟁Ẽ≀ᛶኚ໬ࡋᐃ ࢆ྾Ỉ㔞ࡢ㸪⡿࡟᫬ྠࠋࡓࡋᐃ᫬㛫㛫㝸࡛ ᐃ୍ࢆ㟁Ẽ≀ᛶࡢヨᩱ࡚࠸

໬ࡢ㛵ಀࢆホ౯࡟ࡽࡉࠋࡓࡋ㸪 ᗘ᮲௳ࢆኚ໬ࡏࡉ㸪྾Ỉ ᗘࡀ྾Ỉ㐣⛬࡟ཬࡍࡰᙳ㡪ࢆホ౯ࠋࡓࡋ 
ࡽ᫂ࡀ࡜ࡇࡿ࠶ࡀ㛵㛵ಀ┦࡞㸪Ⰻዲࡣ࡟㛫ࡢ྾Ỉ㔞࡜㸧ࢫࣥࢱࢩࣃࣕ࢟㸪࡟≉ᯝ㸪㟁Ẽ≀ᛶ㸦⤖ࡢࡑ

 ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡢ ィ࡛࣒࢖ࢱࣝ࢔ࣜࡘ࠿㠀◚ቯ࣭㠀᥋ゐࡢ⛬㸪྾Ỉ㐣ࡾ࡞࡟࠿
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㹂㸫㸷 ஧ḟඖᛂຊࢆ࣮ࢧࣥࢭ౑⏝ࢳ࢘ࣃࢺࣝࢺࣞࡓࡋෆᐜ≀ࡢ㠀◚ቯⓗရ㉁ホ౯ 
 ᒣ㊰ ឡ㸪ᕝ஭Ύྖ㸪⩚಴⩏㞝㸦ᗈᓥ኱㝔࣭⤫ྜ⏕࿨㸧ۑ

 
 

 

࠙┠ⓗࠚ⌧ᅾ㸪ከࢳ࢘ࣃࢺࣝࢺࣞࡢࡃධࡾ௓ㆤ⏝㣗ရၟࡀရ໬ࡢࡽࢀࡇࠋࡿ࠸࡚ࢀࡉ㣗ရࡢ〇㐀ᕤ⛬࡛

ࡋホ౯ࢆᛶ≀ࡾࡼ࡟࡜ࡇ࠺⾜ࢆቯ᳨ᰝ◚ࡢ࡝࡞ᐃ ࡉ◳㸪ࡋ㛤ᑒࢆࢀࡇ㸪ࡋฟࡁᢤࢆ〇ရ࡟㸪ᐃᮇⓗࡣ

ࡢ〇ရࡢ㸪඲࡚࡛ࡇࡑࠋ࠸࡞ࡁ࡛ࡣ࡜ࡇࡿࡍホ౯ࢆᛶ≀ࡢ〇ရࡢ඲࡚ࡿࡍ㸪ฟⲴࡣቯ᳨ᰝ࡛◚ࠋࡿ࠸࡚

㠀◚ቯᡭἲࡓ࠸⏝ࢆ≀ᛶホ౯ࡀồࠋࡿ࠸࡚ࢀࡽࡵᮏ◊✲࡛ࡢࡑࡣ᪉ἲ࡚ࡋ࡜㸪஧ḟඖᛂຊࢆ࣮ࢧࣥࢭ౑

⋠ࢢ㠀◚ቯᡭἲ࡛ࣖࣥࡋᑐ࡟㸪ྛヨᩱࡣ࡟ලయⓗࠋࡓࡋウ᳨ࢆホ౯᪉ἲࡢᛶ≀ࡿࡼ࡟㠀◚ቯᡭἲࡓࡋ⏝

                     ࠋࡓࡋウ᳨ࢆᐃ᪉ἲ ࡞ࡓ᪂ࡿࡍ᥎ᐃࢆࡉ◳ࡽ࠿⋠ࢢࣥࣖࡓࢀࡽ㸪ᚓࡋฟ⟭ࢆ
࠙᪉ἲ࣭⤖ᯝࠚᐇ㦂ヨᩱ࡚ࡋ࡜㸪ࢆࢫ࣮ࣟ㇜࣭ࣔ࢖࢞ࣕࢪ࣭ࣥࢥ࢖ࢲ࣭ࣥࢪࣥࢽ౑⏝ࢆࢀࡒࢀࡑࠋࡓࡋ

ᡂᆺᚋ࡟ຍ⇕ྛࠋࡓࡗ⾜ࢆヨᩱ࡟ᑐࡋ㸪ഹ࡞࠿ṍࢆࡳຍࡿ࠼㠀◚ቯᅽ⦰ヨ㦂࠸⾜ࢆ㸪ᛂຊኚ໬ࢆ஧ḟඖ

ᛂຊ࡛࣮ࢧࣥࢭグ㘓ࠋࡓࡋᛂຊ-ṍࡳ ᐃࡢ⤖ᯝࢆ⋠ࢢࣥࣖࡽ࠿⟬ฟࠋࡓࡋḟ࡟㸪ྠ୍᮲௳࡛ㄪ〇ࡓࡋヨ

ᩱ࡟ᑐࡋ㸪◳ࡢࡉ ᐃ㸦◚ቯヨ㦂㸧ࠋࡓࡗ⾜ࢆ◚ቯヨ㦂࡛ࡣ㸪ࡣ࡟ࣔ࢖࢞ࣕࢪ࣭ࣥࢥ࢖ࢲ࣭ࣥࢪࣥࢽ✺

  ࠋࡓࡋᐃ ࢆࡉ◳ࡢ㸪ྛヨᩱ࠸⾜ࢆษ᩿ヨ㦂ࡣ࡟ࢫ࣮ࣟ㇜㸪ࢆヨ㦂ࡋ่ࡁ
ࡢ⋠ࢢࣥࣖࡢヨᩱࡓࡋᐃ ࡚ࡗࡼ࡟㸪㠀◚ቯヨ㦂࡜ࡉ◳ࡢヨᩱࡓࡋᐃ ࡚ࡗࡼ࡟ᯝ㸪◚ቯヨ㦂⤖ࡢࡑ

㛫ࡣ࡟Ⰻዲ࡞┦㛵㛵ಀࡀ࡜ࡇࡿ࠶ࡀ᫂ࡢࡽࢀࡇࠋࡓࡗ࡞࡟࠿ࡽ⤖ᯝࡣ㸪㣗ရࢆࡉ◳ࡢ㠀◚ቯ࡛᥎ᐃ࡛ࡁ

ࡍ ᫬ィྠࢆࡉ◳ࡢࡢ㣗ᮦࡢෆࢳ࢘ࣃࡓࢀධࢆ㣗ᮦࡢᩘ「ࡣ࡚ࡋ࡜ㄢ㢟ࡢ௒ᚋࠋࡿ࠸࡚ࡋ♧ࢆᛶ⬟ྍࡿ

 ࠋࡿ࠶࡛࡜ࡇࡿࡍ❧☜ࢆ᪉ἲࡿ
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㈶� ຓ� ௻� ᴗ�

�

 

࣭ኳ㔝࣒࢖ࢨ࢚ࣥओ 

 㣗ရओ࣮࢓ࣇࣝ࢔࣭

࣭ụ⏣⢾໬ᕤᴗओ 

࣭ओ⊦ཎၟ఍ ᒣཱྀႠᴗᡤ 

 ओ࢖࢔࢕ࣅࢳ࢖࢚࣭

࣭ओࡵࡦ࠼㣧ᩱ 

࣭ओࢧࣥࢭ࣭࣒࢖ࢨ࢚ࣥ 

࣭ओ኱⇃ 

࣭኱ሯჾᲔओ す᮲ᨭᗑ 

࣭ᒸᒣ┴㓇㐀⤌  ྜ

 ஙᴗओ࣮ࣚࣁ࣭࢜

࣭∦ᒣ໬Ꮫᕤᴗओ ᒸᒣႠᴗᡤ 

 㣗ရओࣖࣂ࣭࢝

࣭ओᶵ⬟ᛶ㣗ရ㛤Ⓨ◊✲ᡤ 

࣭༠࿴Ⓨ㓝࢜࢖ࣂओ 

   ᒣཱྀ஦ᴗᡤ⏕⏘ᢏ⾡◊✲ᡤ 

 ओ ᒸᒣᕤሙ࣮ࣝࣅ࣭ࣥࣜ࢟

࣭ओ㏆␥᪥ᮏࢺࢫ࣮ࣜࢶ୰ᅜᅄᅜ ᗈᓥᨭᗑ 

࣭ஂಖ⏣ၟ஦ओ ᗈᓥႠᴗᡤ 

࣭ᑑ〇Ⳬओ 

࣭୕ᰤ※࢖࢔ࣇ࢚ࣇ࢚ओ 

࣭ओᅄᅜ⥲ྜ◊✲ᡤ 

࣭ᅄᅜஙᴗओ 

࣭᪂㟷ᒣओ 

࣭⚄༠⏘ᴗओ 

࣭ओ㓩ᚰᒣ᰿ᮏᗑ 
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日本農芸化学会中四国支部第59回講演会

主　催 ：日本農芸化学会中四国支部
世話人 ：羽倉義雄
連絡先 ：739-8528　広島県東広島市鏡山1-4-4
　　　　広島大学大学院統合生命科学研究科
ＴＥＬ ：082-424-7938
E-mail ：hagura@hiroshima-u.ac.jp



支部からのお知らせ

1. 2021年度 西日本・中四国・関西支部合同大会（第60回 講演会）
 　開催日：2021年９月24日（金）～ 25日（土）
 　場　所：かごしま県民交流センター，鹿児島大学 郡元キャンパス
 　内　容：特別講演，シンポジウム，受賞講演，一般講演
 　一般講演申込締切：７月16日（金）
 　講演要旨提出締切：７月30日（金）
 　世話人：玉置尚德（鹿児島大学）

2. 支部創立20周年記念 第61回 講演会（例会）
 　開催日：2022年１月22日（土）
 　場　所：高知大学 物部キャンパス
 　内　容：シンポジウム，受賞講演，一般講演
 　世話人：島村智子（高知大学）

3. 支部創立20周年記念 第38回 市民フォーラム
 　開催日：2021年８月21日（土）
 　場　所：香川大学 農学部
 　内　容：招待講演，高校生によるポスター発表
 　世話人：田淵光昭（香川大学）

4. 支部創立20周年記念 第39回 市民フォーラム
 　開催日：2021年８月28日（土）
 　場　所：島根大学 大学ホール
 　内　容：招待講演
 　世話人：室田佳恵子（島根大学）

5. 支部創立20周年記念 第32回 若手研究者シンポジウム
 　開催日：2021年７月30日（金）
 　場　所：Web開催（愛媛大学）
 　世話人：米山香織（愛媛大学）

日本農芸化学会中四国支部事務局
〒739-8530　広島県東広島市鏡山 1-3-1
広島大学大学院統合生命科学研究科内
支部ホームページ：http://chushikoku.jsbba.or.jp/
E-mail： chushikoku@jsbba.or.jp

2021年（令和３年）6月12日発行


