
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㎰ⱁᏛ୰ᅄᅜᨭ㒊➨59ᅇㅮ₇㸦㸧 
 

 㛤ദ㸦ᗈᓥᏛᏛ㝔⤫ྜ⏕⛉Ꮫ◊✲⛉㸧ࣥࣛࣥ࢜

㛤ദ᪥㸸2021ᖺ6᭶12᪥㸦ᅵ㸧 

 

10:00㹼11:00 ᖿᡴྜ 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㎰ⱁᏛ㎰ⱁᏛዡບ㈹ 

 ࠖ✲◊⏝ᛂࡧࡼ࠾᥈⣴㸪ࡢࢻࢳࣉ࣌᭷ᶵ⬟ᛶྵࣥࢪࢳࢫࣄࠕ
  Thanutchaporn Kumrungsee㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
 
15:00㹼17:35 ୍⯡ㅮ₇ 㸦A㹼Dሙ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᭷ᶵᏛ࣭ኳ↛≀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.Zoomࡢ࣒࣮ࣝࢺ࢘ࢡࣞࣈࡢᶵ⬟ཱྀ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㎰ⱁᏛ୰ᅄᅜᨭ㒊➨59ᅇㅮ₇㸦㸧 

 ࣒ࣛࢢࣟࣉ

 

 㛤ദ㸦ᗈᓥᏛᏛ㝔⤫ྜ⏕⛉Ꮫ◊✲⛉㸧ࣥࣛࣥ࢜

㛤ദ᪥㸸2021ᖺ6᭶12᪥㸦ᅵ㸧 

 

10:00㹼11:00 ᖿᡴྜ 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㎰ⱁᏛ㎰ⱁᏛዡບ㈹ 

 ࠖ✲◊⏝ᛂࡧࡼ࠾᥈⣴㸪ࡢࢻࢳࣉ࣌᭷ᶵ⬟ᛶྵࣥࢪࢳࢫࣄࠕ
  Thanutchaporn Kumrungsee㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
  ᗙ㛗㸸Ỉṇᶞ㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
 
15:00㹼17:35 ୍⯡ㅮ₇ 㸦A㹼Dሙ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ᢥࢫ࣍ࣛࣅࡢ࣮࣮࣐࢝⪏ᛶ㑇ఏᏊ (bar) ࡢ㐺⏝ 

㔝ᮧㅍྐۑ   1㸪ᮧ᠇ྖ 1, 2 

  㸦1 ᗈᓥ㝔࣭⤫ྜ⏕㸪2 ᗈᓥ࣭⮬↛⛉Ꮫ◊ࢭ㸧 

 

A-3 15:24 ศ㓝ẕࢢࣟࣔ࣍ࢮ࣮ࢼࢳ࣐ࢢࡿࡅ࠾㑇ఏᏊ agm1ͻ㸪agm2ͻࡢᶵ⬟ゎᯒ 

 㣤⏣ᩯ㸪⏣୰ᐶ㸪▼ᝳ㸪㟷ᮌඞᖾ㸪⏣୰┤Ꮥ㸪⏣ῡගۑ  

  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⏣ᓥஂ 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ࢻ࣑ຍỈศ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⇕Ᏻᐃᶵᵓࡢ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Ḉᗞᙪۑ  

  㸦㤶ᕝ㝔࣭㎰㸧 

 

A-8 16-24 Thermus thermophilus HB8 ⏤᮶ࢻࣇࣝࢫࢪ␗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ᕝ࣭⥲ྜ⏕㸪2㤶ᕝ࣭ᅜ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㍺㏦ࡿࡼ࣒ࢸࢫࢩ᰾ࢬࢧไᚚᶵᵓࡢゎᯒ 

 ᮏᑲ⋞㸪Ỉṇᶞ㸪ஂ⡿୍つ⸩ۑ  

  㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 

 

B-2 15:12 ศ㓝ẕࡢ CoQ ⏕ྜᡂ㛵ࡿࡍ㌿ᅉᏊࡢ᥈⣴㑇ఏᏊ㧗Ⓨ⌧ࡿࡼᙳ㡪ࡢゎᯒ  

ࡕࡲࡇ㧗ሯۑ   1㸪ゅ 㝧㤶 2㸪ᯇᾆၨኴ 2㸪ᰗⰋኴ 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⏘≀ࡿࡼᑑไᚚᶵᵓࡢゎᯒ 

ཎඃᕼ㸪ᑠᕝ㈗ྐ㸪㔠᐀Ⰻྂۑ   1㸪᭮ᡃ᭸⩏ 2㸪Ỉṇᶞ 

  㸦ᗈᓥ㝔࣭⤫ྜ⏕㸪1㓇⥲◊㸪2 ᠕࣭ඛ➃⏕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ไᚚࢆࢦࣥࣇࢫࡓࡋ⬡㉁௦ㅰไᚚᶵᵓࡢゎ᫂ 

 ⓑ㔛ᶞ㸪ᑠᯇᴋ㸪▼㔝⿱Ꮚ㸪㛫ᔱ ῟㸪⏣୰┤Ꮥ㸪⏣ῡගۑ  

  㸦㤶ᕝ࣭㎰㸧 

 

B-6 16:00 ฟⱆ㓝ẕ࣒࣮ࢯࢯ࢚ᶵ⬟ゎ᫂ࡢࡵࡓࡢ sde ኚ␗ᰴࡢ༢㞳ཎᅉ㑇ఏᏊྠࡢᐃ 

 ᚿ㑻㸪ᆏ⏣ኴ㑻㸪⏣୰┤Ꮥ㸪⏣ῡග᪸⃝ྜྷۑ  

  㸦㤶ᕝ࣭㎰㸧 

 

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

 ඦᏊᑿ┿⳯㸪⸨ཎ⚈Ꮚ㸪⏣୰┤Ꮥ㸪⏣ῡගۑ  

  㸦㤶ᕝ࣭㎰㸧 

 

B-8 16:24 Aurantiochytrium ᒓࢫ࣮ࣟࣝࢭࣀࢢࣜࡿࡼ⣔ࡢࡽࢫ࣐࢜ࣂ⬡㉁⏕⏘ 

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ࡢࢫࢩࣉࣟࣟࢡࣀࣥࢼࡿࡼቑṪ⬟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2࣮ࣥࣛࣇ࣮࣓ ᳃ᯘ⥲◊㸪3 ி㝔࣭㎰㸧 

 

B-11 17:00 ṑ࿘ཎᛶ⣽⳦ Eikenella corrodens  ᙳ㡪ࡍࡰཬᕫจ㞟ᛶ⮬ࡀࢢࣥࢩࣥࢭ࣒ࣛ࢜ࢡࡢ

⾜ᆏཱྀ┤Ꮚ㸪㇂ཱྀᙲ࿃㸪㜿ᗙୖᘯۑ   1㸪 

  㸦ᒣཱྀ㝔࣭⛉㸪1 ᒣཱྀ࣭୰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⏣ᓥஂ㸪ຍ⸨⣧୍ۑ  

  㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 

 

B-13 17:24 ࢫ࣮ࣟ࢞ຍỈศゎ≀ࢆㄆ㆑ࡿࡍ⣽⳦㉮ᛶࡢ࣮ࢧࣥࢭ≉ᛶ 

  ᡯ㷂࿘ᖹ㸪ຍ⸨⣧୍㸪⏣ᓥஂ㸪⥮⏣ᏳᕼᏊۑ  

  㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
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㹁ሙ᳜ࠕ≀㸪᭷ᶵᏛ࣭ኳ↛≀Ꮫࠖ 

 

C-1 15:00 ❅⣲Ḟஈࢫࣞࢺࢫᑐࣥࣅࣝࢥࢫࡿࡍ㓟௦ㅰࡢᛂ⟅ᶵ⬟ 

 ᒾୖᣅᕫ㸪ᑠᕝ㈗ኸ㸪▼ᕝᏕ༤㸪⏣㝯ۑ  

  㸦ᓥ᰿㝔࣭⮬↛⛉Ꮫ㸧 

 

C-2 15:12 ࢼࢬࢼࢾࣟࢩ 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┠ᣦࢻࣀࣃࣟࣉࣝࢽ࢙ࣇ≀᳜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 Ⲕࡢⱝⴥᡂ⇍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 ࡢࢼࢬࢼࢾࣟࢩ᰿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 ⤒㊰ࢆࡓࡋ⾲⓶ゅ⣽⬊ࡢቑṪ࣭ศ

 ไᚚࡢ

⤮Ᏻ㒊ᗉ๛㸪ୗ⏣Ầۑ   1㸪㔠ᒸᶞ 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㣴ᮭࡿࡼ௰ⴥḟ௦ㅰ⏘≀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 ⢾ᒀᛶ㦵᱁➽ⴎ⦰ࣔࡢࢫ࣐࢘ࣝࢹ STZ ᢞ᪉ἲែゎᯒ 

㸪ඵ⃝⳯ኸࡿࡦᐑ⏣㈼࿘㸪Tolulope Peter Saliu1㸪Ọۑ   1㸪ᶫᮏᏕኴ㑻 1㸪 

  டἑᐇ㡢㸪Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 

  㸦ᗈᓥ࣭⏕≀⏕⏘㸪1ᗈᓥ㝔࣭⤫ྜ⏕㸧 

 

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

GLP-1  ኚࡢᗘ⃰ࣥࣜࢫࣥ

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 ⢾ᒀᛶ⭈ࢫ࣐࢘ࡿ࠼⢾㌿⛣ࡢࣥࢪࣜ࣌ࢫ࣊ண㜵ຠᯝ 

டἑᐇ㡢㸪ඵ⃝⳯ኸۑ   1㸪ᶫᮏᏕኴ㑻 1㸪Ọࡿࡦ㸪▼ᶫ┿⣖ 2㸪㐲⸨ ఙ 2㸪

Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 

  㸦ᗈᓥ࣭⏕≀⏕⏘㸪1ᗈᓥ㝔࣭⤫ྜ⏕㸪2㸦ᰴ㸧ᯘཎ㸧 

 

D-4 15:36 ࣑ࣥࢱࣅ B12 Ḟஈ࣮࣐ࣁࢶࣝࡢⓎ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 ⅖ᢚไຠᯝࢆⓎ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⮬↛චᛂ⟅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ᕝΎྖ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ᕝΎྖ㸪⩚⩏㞝ۑ  

  㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
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ࡿࡅ࠾⮚⭈ Aryl Hydrocarbon Receptor Repressor  ✲◊ࡿࡍ㛵⬟ᶵࡢ

ΎỈⱥᑑ㸦ᓥ᰿࣭⏕㈨⛉㸧 
 

៏ᛶ⭈ࡢ㐍⾜ಁ㐍㛵ࣝࢩ࢟ࢻࣥࡿࢃ◲㓟ࡣ㸪ᖖ⪅ࡶ࡚࠸࠾ຍ㱋ඹ⾑୰

 㸪Arylࡣ㓟◲ࣝࢩ࢟ࢻࣥࠋࡿ࠸࡚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ࢆ࣮࣐ࢲࣟࢸ࣊ᙧᡂࡋ㸪᭱⤊ⓗ⭈ᶵ⬟ࡢపୗࢆᑟࡓࡲࠋࡃ⭈⮚࡛

ࡿࢀᑟࡀάᛶ࡚ࡗࡼࢫࣞࢺࢫ㸪ప㓟⣲ࡣ Hypoxia Inducible Factor㸦HIF㸧㸪≉ HIF-2Dࡣ㸪

HIF-1Eࢆ࣮࣐ࢲࣟࢸ࣊ᙧᡂࡋ㸪㉥⾑⌫⏘⏕ࢆไᚚࡿࡍ㐀⾑ࣥࣔࣝ࣍㸪ࡢࣥࢳ࢚࣏ࣟࢫ࢚ࣜ

Ⓨ⌧ㄏᑟᐤࡽࢀࡇࠋࡿࡍ 2 ࡿࡍᏑᅾ㊰⤒ࡢࡘ ARNT  HIF-1Eࡣ㸪␗ࡿ࡞ศᏊ࡞࠺ࡼࡢ༳

㐪⛠ྡ࡚ࡌᛂศᏊࡿࡍᙧᡂࢆ࣮࣐ࢲࣟࢸ࣊ࡣ㸪ᐇ㝿ࡀ࠸ከࡀࡇࡿࡅཷࢆㄗゎࡾ࠶ࡀ㇟

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

ᤊࡋ AHR ࡿࡍ㛵ᶵᵓࢡࢵࣂࢻ࣮ࣇࣈࢸ࢞ࢿࡿࡍᑐ 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⬊⣽࡛ࢺࣝࣂࢥሷࡿࢀࡽ࠸⏝࡚ࡋ᭰ ࡣ HIF ᛂ⟅㓄ิࡢ

ࡿ࠶࡛ Hypoxia Response Element 㸪AHRR࡚ࡗࡼࠋࡓࡋ㜼ᐖࢆάᛶࡢ 㸪ࡃ࡞࡛ࡅࡔ⬟㸪⭈ᶵࡣ

㐀⾑ᶵ⬟ࡶᙳ㡪ࢆࡀࡇࡿ࠼♧၀ࠋࡓࢀࡉ 
ḟ㸪ᮾࢪேࡢ⏨ᛶዷ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୰್ࣥࢽࢳࣞࢡ᥎⟬⣒⌫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ཤႚ↮⤒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ࣀ࣑ࡢ┠␒ 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⭈ᶵ࡚ࡋᯝ⤖ࡢィゎᯒ⤫ࠋࡓࡗ࠶࡛ྡ eGFR 㛵ࡣ࡚ࡋ㸪㑇ఏᏊᆺ Ala ࣞࡢ

㑇ఏᏊᆺࡓࡲ㸪ࡈࡿ࠼ቑࡀࣝ Ala ࠋࡓ࠸࡚ࡋ᪼ୖ᭷ពࡀ್ࡢࡑ㸪ࡿࡍᏑᅾࡀࣝࣜࡢ

୍᪉㸪㉥⾑⌫ᩘ್ࣥࣅࣟࢢࣔ࣊ࡍ♧ࢆ㛵ࡣ࡚ࡋ㸪㑇ఏᏊᆺ Ala ᭷ࡈࡿ࠼ቑࡀࣝࣞࡢ

ពపୗ㸪㑇ఏᏊᆺ Ala 㸪AHRR࡚ࡗࡀࡓࡋࠋࡓ࠸࡚ࡋ♧ࢆపୗഴྥࡿࡍᏑᅾࡀࣝࣜࡢ
㸪AHRࡣ ᪉㸪HIF୍ࡃാಖㆤࡢ⬟ᶵ⭈࡛ࡇࡿࡍ⏝సࣝࢼࢢࢩ ࡛ࡇࡿࡍ⏝సࣝࢼࢢࢩ

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ࢁࡇࡓࡋㄆ☜ࢆΎ⃰ᗘ⾑ࡢ㓟◲ࣝࢩ࢟ࢻࣥࡿࢀࡉᐃࡀ㛵ࡢⓎ⌧ㄏᑟࡢ

ᖖࣛࡣ࡛ࢺࢵ 0.08 mg/dL 㸪៏ࡋᑐࡢࡓࡗࡔ ᛶ⭈ࣔࡣ࡛ࢺࢵࣛࣝࢹ 0.52 mg/dL ࡋ᪼ୖ

ࡿࡅ࠾⮚⭈ࠋࡓ࠸࡚ AHRR ࣝࢹ㸪៏ᛶ⭈ࣔࢁࡇࡓࡋẚ㍑࡚ච⤌⧊ᰁⰍࢆⓎ⌧㔞ࡢ

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

ᛶ㈋⾑ᑐ࡚ࡋ㸪ࣝࢩ࢟ࢻࣥ◲㓟ࡿࡼAHRRࡢⓎ⌧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᭷ࢆຠᯝࢺࢫࢽࢦࢱ࡚ࣥࡋᑐ

 ࠋࡓࢀࡉ၀♧ࡀࡇࡿ࠶᭷ຠ࡛࡛ୖࡿࡏࡉ㐜ᘏࢆపୗࡢ⬟㐀⾑ᶵࡧࡼ࠾⬟㸪⭈ᶵࡣ
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ᆅᇦ㈨※࣭ᮍ⏝㈨※ࢮ࣮ࢼࢩࣟࢳࡢࡽ㓝⣲㜼ᐖ≀㉁ࡢ᥈⣴ 

⨾⸨༤㸦㫽ྲྀ࣭㎰㸧 
 

 すὒࡸᡃࡀᅜ࡚࠸࠾㸪ࠗ ⨾ⓑ࠘ࡽࡃྂࡣ⌧௦࡛ࡲࡿ⮳ே㢮ࡢ࡞ࡁ㛵ᚰࡢᑐ㇟࡛ࡾ࠶㸪

ࢵࢤ࣮ࢱࡢ⏝ⓑస⨾ࠋࡓࡁ࡚ࢀࢃ⾜ࡀ㛤Ⓨࡸ᥈⣴ࡢ≀ྜࡍ♧ࢆ⏝ⓑస⨾ࡢࡃከᩘ࡛ࡲࢀࡇ

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

ࡿ࠶ཎᅉ࡛ࡢࢇࡀ㸪⓶ࢫ࢝ࣂࢯࡸ࣑ࢩ㸪ࡋゐ፹ࢆᛂࡿ࡞㏿ᚊࡢࣥࣀ࢟ࣃ࣮ࢻࡽࣥࢩ

↛ኳࡣ㸪⢝ရศ㔝࡛ࡾࡼࡾࡲ㧗ࡢᚿྥࣝࣛࣗࢳࢼࡢ㏆ᖺࠋࡿ࠸࡚ࡋ㛵ᡂ⏕ࡢࣥࢽ࣓ࣛ

⣲ᮦ⏤᮶ࡢᏳᚰ࣭Ᏻࡢࢮ࣮ࢼࢩࣟࢳ࡞㜼ᐖ≀㉁ࡢ᥈⣴ࡢ㟂せࡀ㧗ࠋࡿ࠸࡚ࡗࡲ 
ᡃࡀᅜ࡛ࡣᑡᏊ㧗㱋♫ࡢ㸪ᆅᇦࡽ㒔ᕷ㒊ࡢேཱྀ⛣ືࡀၥ㢟࡚ࡋᣲࡇࠋࡿࢀࡽࡆ

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

ࡢ※ᮍ⏝㈨ࡸရ⏘≉ࡢ㸪ᆅᇦ࡚࠸࠾✲◊ࡢ࡛ࡲࢀࡇࠋࡿ࠸࡚ࡗ࡞ࡃࡁࡀ⩏ⓗព♫ࡢࡳ

᭷ຠά⏝ࡢほⅬࡽ㸪⨾ᐜ࣭ᗣศ㔝࡛ά⏝࡛ࡿࡁᶵ⬟ᛶᅉᏊࢆつ᱁እࡢ㣗ရࡽ࡞᥈⣴

≀㜼ᐖࡿࡍᑐࢮ࣮ࢼࢩࣟࢳ㸪≉ࠋࡓࡁ࡚ࡋゎᯒ࡛ࣝ࣋ศᏊࣞࢆ⏝సࡢᶵ⬟ᛶᅉᏊࡢࡑ㸪ࡋ

㉁ࢆ༢㞳࣭ྠᐃࡋ㸪ࡢࡑ㓝⣲㜼ᐖᶵᵓࡸ⣽⬊ෆ࡛ࡢస⏝࣓࡚࠸ࡘ࣒ࢬࢽ࢝᫂ࡓࡁ࡚ࡋࡽ

 ࠋࡍ♧ࢆෆᐜ✲◊ࡢࡑ㸪௨ୗ࡛ࡢ
㫽ྲྀ┴ࡢ≉⏘ရ࡛ࡿ࠶༑ୡ⣖ࡢつ᱁እရࡢ࢘ࣙ࢟ࢵࣛຍᕤရ࡛ࡿ࠶㯮ࣛࡽ࢘ࣙ࢟ࢵ

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

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

᮶⏤ࢫ࣐࢘㸪ࡓࡲࠋࡓࡋぢฟ࡚ࡵࡌࡣࢆࡇࡿࡍ⬟ᶵ࡚ࡋᣕᢠ㜼ᐖ≀㉁ࡢࢮ B16 ࣐࣮ࣀ࣓ࣛ

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

mRNA Ⓨ⌧㔞㓝⣲ࢡࣃࣥࢱ㉁㔞ࢆⴭࡃࡋᢚไࢆࡇࡿࡍ࣓᫂ࣛࡣࢮ࣮ࢼࢩࣟࢳࠋࡓࡋࡽ

ࡓࢀࡉάᛶࡾࡼ่⃭ࣥࣔࣝ࣍ࢺࢧࣀ cAMP ㌿ᅉࡓࡅཷࢆ㓟ࣥࣜࡌ㏻ࢆ㊰⤒ࣝࢼࢢࢩ

Ꮚ MITF B16ࠋࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࡅཷࢆⓎ⌧ㄏᑟ ࡚࠸࠾⣽⬊ෆ࣐࣮ࣀ࣓ࣛ

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

ࡢࢮ࣮ࢼࢩࣟࢳ࡛ࡇࡿࡍ㜼ᐖ mRNA Ⓨ⌧ࢡࣃࣥࢱࡧࡽ࡞㉁㔞ࢆపୗࠋࡓࡏࡉ 
ࣜࣛࣈࣛࡇࡢࡁࡿࡍಖ᭷ࡀ࣮ࢱࣥࢭ✲◊※㑇ఏᏛ㈨ࡇࡢࡁ㸪㫽ྲྀᏛ㎰Ꮫ㒊㝃ᒓ⳦㢮ࡓࡲ

㸪࡚ࡋ㜼ᐖ≀㉁ࢮ࣮ࢼࢩࣟࢳࡿࢀࡉ᭷ྵࢪ࣓ࢩࢣࢱࣁࢪ࢘࢜ࢶ࣐ࡽ୰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

ࡋࡽ᫂ࢆࡇࡿࡏࡉపୗࢆ

ရ⏘≉ࡢᆅᇦࡽࢀࡇ㸪ࡶᚋࠋࡓ

ࡍ㛵⏝᭷ຠάࡢ※ᮍ⏝㈨ࡸ

άࡢ῭⤒㸪ᆅᇦࡏࡉⓎᒎࢆ✲◊ࡿ

ᛶ㈉⊩ࠋ࠸ࡓࡋ 
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2021 ᖺᗘ᪥ᮏ㎰ⱁᏛ㎰ⱁᏛዡບ㈹ཷ㈹ㅮ₇ 

 ✲◊⏝ᛂࡧࡼ࠾᥈⣴㸪ࡢࢻࢳࣉ࣌᭷ᶵ⬟ᛶྵࣥࢪࢳࢫࣄ

Thanutchaporn Kumrungsee㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
 

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

ᩘከࡃᏑᅾࡢࡑࡽࡉࠋࡿࡍస⏝ᶵᗎࡶ࡚࠸࠾ᮍゎ᫂࡞㒊ศࡀከࡃ㸪ኳ↛⏤᮶ࢫ࣮ࢯࣜࡢ

⾲Ⓨࠋࡿ࠶࡛ࡢࡶࡿ࠼ࢆሗ࡞⏝᭷ࡶ࡚ࡋᑐ⸆άື࡞ࡓ㸪᪂ࡎࡽ࡞ࡳࡢࡿ࠶㈗㔜࡛࡚ࡋ

 ࠋࡓࡁ࡚ࡋ㑌㐍ࢆ✲◊ᙜ࡚࡚ࢆⅬ↔ゎ᫂ࡢ⬟ᶵ⌮⏕ࡢࡑ᥈⣴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 ⾑㸪࡚ࡋ࣒ࢬࢽ࢝ศᏊ࣓ࡢ

⟶⦰㛵ࡿࡍ Ca2+/ࣥࣜࣗࢪࣔࣝ࢝౫Ꮡᛶࢮ࣮ࢼ࢟ࣥࢸࣟࣉ II㸦CaMK II㸧ࡢ㜼ᐖάᛶ

�LQࠋࡓࡋࡽ᫂ࢆࡇࡍ♧ࢆ VLOLFR ศᯒࡾࡼ㸪Trp-His ࡀ Ca2+-CaM 」ྜయᙧᡂࡢ㜼ᐖᇶ

ࡿࡍ᭷ࢆᶵᗎ࠸ࡋ᪂ࡃ࡙ CaM 㜼ᐖ࡛ࡽࡇࡿ࠶㸪CaM ࢱࢆᝈ࡞ࠎᵝࡿࡍ㛵Ⓨࡀ

 ࠋࡿࢀࡉᮇᚅࡀ⏝ࡢ㛤Ⓨࡢ᪂つ⸆࡚ࡋࢺࢵࢤ࣮
���  Ⓨぢࡢᰤ㣴ᅉᏊࡿࡏࡉቑຍࢆ࣮࣑ࣜࣇࣥࢩࣀࣝ࢝ࡿ࠶࡛ࢻࢳࣉ࣌ࢪ࣮ࣝࢰࢲ࣑

㸪ືࡣ࣮࣑ࣜࣇࣥࢩࣀࣝ࢝ ࡿࡍᏑᅾᐩ㇏⬻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㸪ྂࡽࡃᰤ㣴⣲࣑ࣥࢱࣅࡿ࠸࡚ࢀࢃ⾜ࡀ✲◊࡚ࡋ B6ࡢ㣗㣵ࡢῧຍࡾࡼ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

B6ࢆࢻࢳࣉ࣌ࢪ࣮ࣝࢰࢲ࣑ࡀㄪ⠇࡚ࡗࡼࡇࡿࡍᰤ㣴ᶵ⬟ࢆᢸ࠺Ⅼࡎࡽ࡞ࡳࡢ㸪ᚑ᮶ࡽ

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

㧗ࡢࡇࡽࡉࠋࡿ࠶࡛ࡢࡶ࠸◊✲ᡂᯝࡣ㸪ࢻࢳࣉ࣮࣌ࣝࢰࢲ࣑㔞ࡢㄪ⠇ྜࡣ࡚࠸࠾ᡂᇶ㉁

ࡣ࠸ࡿ࠶ș-Ala㸪ࡿ࠶࡛ GABA  ࠋࡿ࠶࡛ࡢࡶࡍ♧ࢆࡇࡿ࠶᭷ຠ࡛࡚ࡵᴟࡀቑຍࡢ౪⤥㔞ࡢ
ࣉ࣌ࢪ࣮ࣝࢰࢲ࣑࠸పࡢ㔞ྵ࡚ࡵᴟࡣ࡛➽㸪㦵᱁ࡀࡿࡍᏑᅾᐩ㇏⬻ࡣࣥࢩࣀࣝ࢝ࣔ࣍

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

ࢳࣉ࣌ࢪ࣮ࣝࢰࢲ࣑ࡿࡅ࠾➽㸪㦵᱁ࡣᡂᯝ✲◊ࡢ௨ୖࠋࡓࡋࡽ᫂ࢆࡇࡿࡏࡉቑຍࢆ

᭷ࡶ࡚ࡋᡭἲࡿࡍᙉࢆ⬟㸪㦵᱁➽ᶵࡃ࡞࡛ࡅࡔࡿࡍᥦࢆ㣗⎔ቃ࠸ࡋ᪂ࡿ࠺ࡋㄪ⠇ࡢ㔞ࢻ

 ࠋࡿࢀࡉᮇᚅࡿ࠶࡛⏝
��� ᐇ㦂ື≀࡚࠸⏝ࢆ㠀くⓗ㣗ရᶵ⬟ࢆヨ㦂ࡿࡍ᪉ἲࡢ☜❧ 

ᐇ㦂ື≀✲◊ࢆ⏝ືࡣࡇࡿࡍ≀ឡㆤࡢほⅬࡽ࡞ࡁ♫ၥ㢟ࡾ࠾࡚ࡗ࡞㸪ືࡢࡑ

≀ᐇ㦂ᩘࡢ๐ῶࡓࡵྵࢆ 3R 3Rࠋࡿ࠸࡚ࢀࡉᥦၐࡀ ࠸࡞ࢃకࢆࡳ③࡚ࡋᑐ≀ື࡚ࡋࡘ୍ࡢ

㠀くⓗ࡞ヨ㦂᪉ἲࡢ㛤Ⓨࡀồࡀࡿ࠸࡚ࢀࡽࡵ㸪Ⓨ⾲⪅ࡣ luciferase ࡓࡋ⏝ࢆᏛⓎගࡿࡼ

LQ� YLYR imaging ࡿ࠶㉁࡛ࢡࣃࣥࢱ㸪ᛴᛶᮇ࠼⪄ࢆࡇࡿࡍ⏝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ရࡓࡋᣦᶆࢆ㸪ᏛⓎගࡽࡉࠋࡓࡋ❧☜ࢆᡭἲ࠸ࡋ᪂ࡿࡍホ౯ࡾࡼᏛⓎගࢆ⭈ࡿ

ᅉᏊࡾࡼࢢࣥࢽ࣮ࣜࢡࢫࡢ㸪ࣥࢽࢹ⭈ࢆண㜵࣮ࣝࣀ࢙ࣇ࣏ࣜࡿࡍ㢮ࡢ᥈⣴ࡶᡂຌࡋ㸪

ᚋࡢᝈࣔࡓ࠸⏝ࢆࣝࢹ㠀くⓗ࡞ヨ㦂᪉ἲࡢ࡚ࡋᒎ㛤ࡀࡃࡁᮇᚅࠋࡿࢀࡉ 
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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㈨ᛶࡢࡑࡣࣉ࣮ࣝࢢ✲◊ᙜࠋࡿࢀࡉᮇᚅࡀ⏝ࡢᴗศ㔝࡛⏘࡞㸪ከᵝࡋ

ࡓࡏࢃྜࡳ⤌ 2 ẁ㝵Ⓨ㓝⣔ࡿࡼᮍ⏝ࡸࢫ࣐࢜ࣂᗫࢆࢫ࢞ཎᩱࡓࡋ⬡㉁⏕⏘ࡢ࣒ࢸࢫࢩᵓ⠏

㑇ఏᏊࡢࡓࡋᇵ㣴࡚ࡋ※Ⅳ⣲ࢆ㓑㓟ࢆᒓᰴ࣒࢘ࣜࢺ࢟࢜ࢳ࣮ࣥࣛ࢜㸪ࡣ࡛✲◊ᮏࠋࡿ࠸࡛ࢇ⤌ࡾྲྀ

Ⓨ⌧ࡧࡼ࠾௦ㅰ≀ࡢࣝࣇࣟࣉゎᯒ⤖ᯝࡶࢆ㸪⬡㉁⏕⏘ᛶୖྥࡢ㈨ࡀࡇࡿࡍᮇᚅࡿࢀࡉ௦ㅰ

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

⬡⫫㓟⏕⏘⣔ࡢ⿵㓝⣲࡛ࡿ࠶ NADPH 㸪NADPHࡵࡓࡓࢀࡉ᥎ᐃࡀࡇࡿ࠸࡚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௳ୗ࡛άᛶࡀࡇࡿࢀࡉ᥎ ࡵࡓࡓࢀࡉ㸪ࡢࡑάᛶᅉᏊ࡛

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ᚋᮇᴫࡡ㧗ࡾ࡞ࡃ㸪ș㓟⣔ࡢάᛶࢆᢚไྍࡓࡋ⬟

ᛶࠋࡓࢀࡽ࠼⪄ࡀ 
 

 

 
㸿㸫㸰 㓝ẕࡢ㑇ఏᏊᨵኚࡿࡅ࠾㑅ᢥࢫ࣍ࣛࣅࡢ࣮࣮࣐࢝⪏ᛶ㑇ఏᏊ(bar)ࡢ㐺⏝ 

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

 

࠙┠ⓗࠚ㑇ఏᏊ⤌ࡳ࠼ᐇ㦂࡛࣮࣮࣐࢝ࡿࢀࢃ㑇ఏᏊࡣ㸪ከ㔜ࡾࡼ࡞ࢺ࢘ࢡࢵࣀ」ᩘྠ⏝

ࣉ࣌ࣜࢺࡣࢫ࣍ࣛࣅࠋࡿࢀࡲᮃࡀቑຍࡢ㸪✀㢮ࡾ࠾࡚ࢀࡽ㝈ࡣ㑇ఏᏊ࡞⬟ྍ⏝㸪ࡀ࠸ከࡶࡇࡿࡍ

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

ࣛࣅࡢ⳦⥺㸪ᨺࡵࡓࡿࡍ㑅ᢥࢆయ࠼ࡳ⤌㑇ఏᏊࡢ࡞ಖᣢࢻ࣑ࢫࣛࣉࡸࢺ࢘ࢡࢵࣀ㑇ఏᏊ࡚࠸

ᛶ㑇ఏᏊ⪏ࢫ࣍ bar  ࠋࡓࡋⓗ┠ࢆࡇࡿࡍ⏝㐺ࢆ
࠙᪉ἲ࣭⤖ᯝࡢࢫ࣍ࣛࣅࠚάᛶᮏయࡣ⣽⬊ෆ࡛㒊ศⓗศゎࡾ࠶࡛ࢺ࣮ࢿࢩ࣍ࣝࢢࡿࡌ⏕࡚ࢀࡉ㸪㑅

ᢥ⸆ࢆࢺ࣮ࢿࢩ࣍ࣝࢢ࡚ࡋᡂศࡿࡍᏳ౯࡞㝖ⲡࡢ⏝ࢆ┠ᣦࠋࡓࡋ㓝ẕࢺ࣮ࢿࢩ࣍ࣝࢢࡢឤ

ཷᛶࡣᇵᆅᡂศ㸪≉❅⣲※ࡃࡁᙳ㡪ࡀࡓࡅཷࢆ㸪❅⣲※ࣥࢠࣛࣃࢫࡀ㓟ྜࡢᡂᇵᆅࢆ࠺㸪

ศ㓝ẕ S. pombe ࡓࡋᐟࢆ bar 㑇ఏᏊࡢேⅭⓗⓎ⌧࡚ࡗࡼຠᯝⓗ㑇ఏᏊ⤌࠼యࡀ㑅ᢥ࡛ࡿࡁ

㸪barࡾࢃࡀࡇ 㑇ఏᏊ᪤Ꮡࡢࡢ⸆⪏ᛶྠࢆ࣮࣮࣐࡚࢝ࡗ㸪ᰁⰍయ㑇ఏᏊࡢ㔜ࢡࢵࣀ

㸪barࡵࡓࡿࡍ⏝㐺ࡶ㞟⦆࣒ࣀࢤࠋࡓࡁసᡂ࡛ࡀᰴࢺ࢘ 㑇ఏᏊࡢ࣮࣮࣐࢝ࡀ Cas9࣭ࢻ࢞ RNA Ⓨ⌧ࣉ

ฟⱆ㓝ẕࡴྵࢆᅾ㸪ᐇ⏝⳦ᰴ⌧ࠋࡓࡁ࡛ࡀࡇࡍࡇ㉳ࢆ␗ኚࡢ㸪┠ⓗࢁࡇࡓࡋヨ࡚ࡋసᡂࢆࢻ࣑ࢫࣛ

S. cerevisiae ࡶ࡚ࡋᑐ bar 㑇ఏᏊࡢ㐺⏝ࢆヨࠋࡿ࠸࡚ࡳ 
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㸿㸫㸱 ศ㓝ẕࢢࣟࣔ࣍ࢮ࣮ࢼࢳ࣐ࢢࡿࡅ࠾㑇ఏᏊ agm1ͻ㸪agm2ͻࡢᶵ⬟ゎᯒ 
 㣤⏣ᩯ㸪⏣୰ᐶ㸪▼ᝳ㸪㟷ᮌඞᖾ㸪⏣୰┤Ꮥ㸪⏣ῡගۑ
㸦㤶ᕝ㝔࣭㎰㸧 
 

 

࠙┠ⓗࠚ⏕⌮άᛶ≀㉁࡛ྜࡢ࣑࣏ࣥࣜࡿ࠶ᡂ⤒㊰ࡣ 2 ୍ࡀ㊰⤒ࡓࡋࢆࣥࢳࢽࣝ࢜㸪ࡾ࠾࡚ࡋᏑᅾࡘ

⯡ⓗ࡞⤒㊰ࢆࣥࢳ࣐ࢢࠋࡿ࠸࡚ࢀࡉࡓࡋ⤒㊰ࡣ࡚࠸ࡘヲ⣽࡞Ꮡᅾព⩏ࡀ᫂ࠋ࠸࡞࠸࡚ࡗ࡞ࡽ

ศ㓝ẕ(Schizosaccharomyces pombe)ࢆࢮ࣮ࣛࢩ࢟࣎ࣝ࢝ࢹࣥࢽࢠࣝࡣ᭷ࡀ࠸࡞࠸࡚ࡋ㸪᥎ᐃࢳ࣐ࢢ

ࢆࢮ࣮ࢼ 3 ✀㢮᭷ࢆࣥࢳ࣐ࢢࡽࡇࡿ࠸࡚ࡋ௦ㅰࡿࡍ⬟ຊࢆ᭷ྍࡿ࠸࡚ࡋ⬟ᛶࠋࡿ࠶ࡀᮏ◊✲࡛ࡣ

ࢀࡒࢀࡑࢆ㑇ఏᏊࡿࡍࢻ࣮ࢥࢆࢮ࣮ࢼࢳ࣐ࢢ agm1ͻ㸪agm2ͻ㸪agm3ͻࠋࡓࡋඛ⾜◊✲࡚࠸࠾ Agm3
ࡀࡓࢀࡉ၀♧ࡀࡇࡿ࠶ᶵ⬟ⓗ࡛ࡶ୰࡛᭱ࡢࢮ࣮ࢼࢳ࣐ࢢྛࡀ Agm1㸪Agm2 ࡛ࢇ㐍ࡀ✲◊ࡣ࡚࠸ࡘ

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

 ࠋࡿ࠸࡚ࡋⓗ┠ࢆࡇࡿࡍゎ᫂ࢆ⩏Ꮡᅾពࡢ
࠙᪉ἲ࣭⤖ᯝྛࠚ agm ◚ቯᰴ࡚࠸࠾ pH 6.4㸪5 mM ࡣᡂᇵᆅ࡛ྜࡓࡋῧຍࢆࣥࢳ࣐ࢢࡢ agm3Ǽᰴࡢ

ࡽࡉࠋࡓࡋపୗࡃࡋⴭࡀ⫱⏕ Agm3 ࡋ⬟ᶵ࡚࠸࠾యࢪࣝࢦ㸪ࢀࡉㄏᑟࡀ⌧Ⓨ࡚ࡗࡼࣥࢳ࣐ࢢࡣ

ࡋࡋࠋࡓࡗ࡞ࡽ᫂ࡶࡇࡿ࠸࡚ Agm1㸪Agm2 ྍ࠸࡞࠸࡚ࡋ⬟ᶵ࡚ࡋࢮ࣮ࢼࢳ࣐ࢢࡣ࡚࠸࠾

⬟ᛶࣥࢳ࣐ࢢࡵࡓࡿ࠶ࡀᏑᅾୗ࡛Ⓨ⌧࠺ࡼࡿࡍ agm3ͻࡢ࣮ࢱ࣮ࣔࣟࣉୗὶ agm1ͻཬࡧ agm2ͻࢆᤄ

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

5 mM ࢁࡇࡓࡋㄆ☜ࢆ⫱⏕࡚࠸࠾ᇵᆅࡓࡋῧຍࢆࣥࢳ࣐ࢢࡢ agm2ͻ࡛ᙧ㉁㌿ࡓࡋ agm3Ǽᰴࡢ⏕

ࡽࡇࡓࡏࡉᅇࢆ⫱ Agm2  ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿ࠸࡚ࡋ᭷ࢆ⬟ᶵࡢ࡚ࡋࢮ࣮ࢼࢳ࣐ࢢࡣ
 

 

 
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⏣ᓥஂ 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ࢻ࣑ຍỈศゎ㓝⣲ࡢᶵ⬟ᨵኚ 
ỤⰋ♸୍㸪᭷㤿ᮁۑ 1㸦㫽ྲྀ㝔࣭ᣢ♫⏕㸪1㫽ྲྀ࣭㎰㸧 

 
 

 

࠙┠ⓗࠚ 
Streptomyces sp. 82F2 ⏤᮶ D-య≉␗ⓗࢻ࣑ຍỈศゎ㓝⣲㸦DAH㸧ࡣ㸪Ser 㸪ࡾ࠾࡚ࡋᒓࢮ࣮ࢲࢳࣉ࣌

ࡣDAHࠋࡿࡍᡂ⏕ࢆࢻࢳࣉ࡚࣌ࡋゐ፹ࢆᛂࢫࢩࣜࣀ࣑ D-ࣀ࣑㓟ᑐ࡚ࡋ㧗࠸ᛂᛶࢆ᭷ࡵࡓࡿࡍ㸪

D-ࣀ࣑㓟ྵ᭷⏕⌮άᛶࡢ࡚ࡋ࣮ࣝࢶ⏘⏕ࡢࢻࢳࣉ࣌⏝ࡸ㸪⏕ᡂࡢࢻࢳࣉ࣌ࢪศᏊෆ⎔ࢃྜࡳ⤌ࢆ

㸪DAH࡚࠸࠾✲◊⾜ඛࠋࡿ࠸࡚ࡋウ᳨ࢆ⏝ᛂࡢᡂྜࣥࢪࣛ࣌ࣆࢺࢣࢪࡓࡏ ࡢࢺࢵࢣ࣏άᛶ㒊ࡢ

୍㒊ࡢ✵㛫ࢆᇙࡿࡵኚ␗ࡾࡼ㸪Ac-D-Phe-OMe  Trp ࡢάᛶࢫࢩࣜࣀ࣑࡞㸪ᖜ㝿ࡓࡋᇶ㉁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࠸ࡘẚ㍑ࠋࡓࡋ 
࠙᪉ἲ࣭⤖ᯝࠚ 
D-Pro Arg-OEt ࡧయཬࣝࢸࢫ࢚ 㸪D-Proࡋタᐃ㓟ࣀ࣑ࡿ᮶ࢁᚋࡧ๓ཬࡢࢻࢳࣉ࣌ࢪᡂ⏕ࢀࡒࢀࡑ㸪ࢆ
ࡧ㔝⏕ᆺ㓝⣲ཬࢆᙳ㡪ࡢάᛶ㸪⏕⏘ᛶࢫࢩࣜࣀ࣑ࡍࡰཬࡀᵓ㐀ࣝࢸࢫ࢚ࡢ A267F DAH ホ౯࡚࠸⏝ࢆ

ኚ࡞ᖜάᛶࡶ࡚ࡏࡉኚࢆయࣝࢸࢫ࢚ࡿ࠸⏝ࢆ㸪㔝⏕ᆺ㓝⣲ࡣ࡚࠸ࡘάᛶࢫࢩࣜࣀ࣑ࠋࡓࡋ

ࡀ☜ㄆ୍ࠋࡓࡗ࡞ࢀࡉ᪉࡛㸪A267F DAH ࡣ࡛ D-Pro-OBzl ᯝ⤖ࡿࡍቑຍᖜࡀάᛶ㝿ࡓ࠸⏝ࢆ

㸪D-Pro-OMeࡋ⏝ࢆ㸪㔝⏕ᆺ㓝⣲ࡣ࡚࠸ࡘᛶ⏘⏕ࠋࡓࡗ࡞ ࡓ࠸⏝ࢆ A267F DAH 㸪ࡋ⏝ࢆ

D-Pro-OBzl  ࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡍ♧ࢆᛶ⏘⏕࠸㧗㝿ࡓ࠸⏝࡚ࡋᇶ㉁ࢆ

 

 

 
㸿㸫㸴 ዲ⇕⳦ Thermus thermophilus ⏤᮶࣒ࣟࢡࢺࢩ cಿࡢ⇕Ᏻᐃᶵᵓࡢゎ᫂ 

 ぢኴభ, ୕ᮏᮌ⮳ᏹ, ⸨ኴ㑻㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧ྜྷۑ
 
 

 

࠙┠ⓗ࣒ࣟࢡࢺࢩࠚ cƍ� 㓟❅⣲୍࡚ࡋࢆ࣒࣊㸪ࡾ࠶ⓑ㉁࡛⺮࣒࣊ࡿࢀࡉฟ࠸ぢࡽ⳦㝜ᛶ⣽࣒ࣛࢢࡣ

⇕ዲࠋࡿࡁᮇᚅ࡛ࡀ⏝ᛂࡢ࡚ࡋ࣮ࢧࣥࢭࢫ࢞࡞ࡓ㸪᪂ࡽࡇࡿࡍྜ⤖ⓗ␗≉ࢆࢫ࢞ཎᏊࡢ࡞

⳦ 7KHUPXV�WKHUPRSKLOXV ⏤᮶࣒ࣟࢡࢺࢩࡢ cƍ㸦TTCP㸧ࡣ࣒ࣟࢡࢺࢩࡢ cƍẚ㍑⇕ࡿࡍᏳᐃ࡛ࡾ࠶㸪

TTCP �㸪ᖖ ⳦MHWK\URFRFFXVࡣ࡛✲◊ᮏࠋࡿ࡞ぢ▱࡞㔜せ࡚࠸࠾タィ࣮ࢧࣥࢭࢫ࢞ࡣᏳᐃᶵᵓ⇕ࡢ
FDSVODWXs㸦Bath㸧⏤᮶࣒ࣟࢡࢺࢩࡢ cƍ㸦MCCP㸧ࢆẚ㍑ᑐ㇟࡚ࡋ㸪TTCP ᵓ㐀ⓗࡿࡍᐤᏳᐃ⇕ࡢ

≉ᚩࢆゎ᫂ࠋࡿࡍ 
࠙᪉ἲࠚX ⥺⤖ᬗᵓ㐀ゎᯒࡾࡼ TTCP  MCCP 㸪TTCPࡾ࠶࡛࣮࣐ࢲࡣ⪅㸪୧ࢁࡇࡓࡋẚ㍑ࢆᵓ㐀ࡢ
ࡀ㓟ṧᇶࣀ࣑ࡿࡍᙉࢆ⏝Ỉᛶ┦సࡢ࿘㎶࣒࣊㛫㸪ࢺࢵࢽࣘࣈࢧࡣ࡛ MCCP ࡚ࡋ⨨㓄ࡃከࡶࡾࡼ

ࡢ㛫ࢺࢵࢽࣘࣈࢧ≉ࠋࡓ࠸ Phe-13㸪࣒࣊࿘㎶ࡢ Ile-38 TTCP ࡀ Ᏻᐃᛶᐤࡵࡓࡓࢀࡽ࠼⪄ࡿࡍ㸪

ࢆ㓟ࣀ࣑ࡢࢀࡒࢀࡑ MCCP ኚ␗యࡓࡋ⨨㓟ࣀ࣑ࡿࡍᑐᛂࡢ 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⏕ᆺࡶࡾࡼపୗࡀࡇࡿ࠸࡚ࡋ᫂ࡢࡇࠋࡓࡗ࡞ࡽ⤖

ᯝࡾࡼ㸪TTCP ࢆᏳᐃᛶ⇕࡚ࡗࡼࡇࡿࡍᙉࢆ⏝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Ḉᗞᙪ㸦㤶ᕝ㝔࣭㎰㸧ۑ
 
 

 

ᚲ㡲ࣀ࣑㓟࡛ࣥࢽ࢜ࣞࢫࡸࣥࢽ࢜ࢳ࣓ࡿ࠶㸪ࡸ≀᳜ࡣࣥࢩࣟࢯᚤ⏕≀ࡳࡢᏑᅾࢠࣛࣃࢫࡿࡍ

ࣥ㓟⤒㊰ࣥࢠࣛࣃࢫ࡚ࡗࡼ㓟ࡽ⏕ྜᡂࠋࡿࢀࡉᮏ⤒㊰࡛ࡣ㸪ࣥࢠࣛࣃࢫ㓟ࣥࢠࣛࣃࢫࡀ㓟࢟

ࢻࣄࢹࢻࣄࢹ࣑ࣝࢭ㓟ࣥࢠࣛࣃࢫࡀࢀࡇ㸪ࢀࡉኚ㓟ࣥࣜࣝࢳࣝࣃࢫ-㸪șࡾࡼ㸦AK㸧ࢮ࣮ࢼ

Asaࠋࡿࢀࡉኚ㸦Asa㸧ࢻࣄࢹ࣑ࣝࢭ㓟ࣥࢠࣛࣃࢫࡾࡼࢮ࣮ࢼࢤࣟ ࢤࣟࢻࣄࢹࣥࣜࢭࣔ࣍ࡣ

ࡉኚࣥࣜࢭࣔ࣍ࡿ࠶๓㥑య࡛ࡢࣥࢩࣟࢯ㸪ࣥࢽ࢜ࣞࢫ㸪ࣥࢽ࢜ࢳ࣓ࡾࡼ㸦HseDH㸧ࢮ࣮ࢼ

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

⬟ᮏ◊✲࡛༢⊂ᶵࠋࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࡍᏑᅾࡀ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࠸⏝ࢆpET11a࣮ࢱࢡ࣋

20 ศ㛫㸧㸪㝜࣮ࣥ࢜ࣇࣛࢢࢺ࣐ࣟࢡ㸦DEAE 650 M㸧㸪Ỉᛶ࣮ࣇࣛࢢࢺ࣐ࣟࢡ㸦Butyl 650 M㸧㸪

ࡢ㸦Superdex 200 pg㸧㸪࣮ࣇࣛࢢࢺ࣐ࣟࢡ㐣ࢁࣝࢤ 4 ẁ㝵࡛⾜ࠋࡓࡗάᛶ ᐃࢁࡇࡓࡗ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⣲ࠋࡓࡗศࡀࡇࡿࡅཷࢆ㜼ᐖ࡚ࡗࡼ ࡛௳᮲ࡢ

ᚤᑠࡶࡽࡀ࡞⤖ᬗࢆᚓࠋࡓࡁ࡛ࡀࡇࡿᚋࡣ༢⊂ᶵ⬟ᆺ AK ࡿࡍゎ᫂ࢆᵓ㐀ࡧ㓝⣲⛉Ꮫⓗㅖᛶ㉁ཬࡢ

 ࠋࡿ࠶ணᐃ࡛࠺⾜ࢆウ᳨ࡢ௳ᬗ᮲⤖ࡢ㸪ᮏ㓝⣲ࡶ
 

 

 
㸿㸫㸶 Thermus thermophilus HB8 ⏤᮶ࢻࣇࣝࢫࢪ␗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 

 

࠙┠ⓗࢻࣇࣝࢫࢪࡢᩘ「ࠚᯫᶫࢆᣢࢡࣃࣥࢱࡘ㉁ࡣ㸪⤌ࢡࣃࣥࢱ࠼㉁࡚ࡋⓎ⌧ࡀᅔ㞴࡛ࠋࡿ࠶㧗ᗘ

ዲ⇕ᛶ⣽⳦Thermus thermophilus HB8ࢻࣇࣝࢫࢪࡢᯫᶫ␗ᛶ㓝⣲Tth-PDIࡣ㸪࣒ࢬࣛࣉࣜ࣌✵㛫ᒁᅾ

⏕㧗 ࡓ࠸⏝ࢆ⨨PCR࡚ࡋゐ፹ࢆTth-PDIࡣ࡛✲◊ᮏࠋࡿࢃ㛵S-Sᯫᶫᙧᡂࡢ㉁ࢡࣃࣥࢱศἪ࡚ࡋ

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

ᇶ㉁ࢢࣥࢹ࣮࢛ࣝࣇࡓࡋᑟධࢆᯫᶫࢻࣇࣝࢫࢪࡢ2ᮏ㉁sfGFPࢡࣃࣥࢱⰍ⺯ග⥳ࡵࡓࡿࡍ㏣㊧

sfGFP-2SSࢆస〇ࠋࡓࡋsfGFP-2SSࢆሷ㓟ࣥࢪࢽࢢDTTࡢᏑᅾୗ࡛↻Ἓ࡚ࡋኚᛶࡏࡉ㸪㐣㓟Ỉ⣲࡛

㓟࡚ࡏࡉ⺯ගࡀᾘኻࡓࡋኚᛶsfGFP-2SSࢆస〇ࠋࡓࡋTth-PDIࡣ㸪pET39bࡢୖ࣮ࢱࢡ࣋⭠⳦ࢢࢩ

⢭ࡿࡼHis-tag࡚ࡏࡉ⌧Ⓨ࡚ࡋTth-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 ഃ࡚࠸࠾ࣝࢡࢧ ࡢ 㧗 пపࠋࡓࡗ⾜ࢆ⌮㝆 ฎ/ ᪼ࡿࡍᑐᛂ⣔ࡿࡍゐ፹ࢆ

ࠋࡓࢀࡉ♧ࡀࡇࡿࡍ౫Ꮡࡃᙉ᮲௳タᐃࡢ㧗 ഃࡣගᅇ⺯ࠋࡓࡋᅛᐃ25Υࡣప ഃࡁᑟ60Υࡽ

᭱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ᕝ࣭⥲ྜ⏕㸪2㤶ᕝ࣭ᅜ㝿ᕼᑡ⢾㸧 
 

 

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

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

ᛂ࡛Ⅳ⢾࡛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⣲ᾮ࣮ࣇࣛࢢࢺ࣐ࣟࢡ࣒ࣛ࢝✀ྛࡣ౪ࡋ㸪㓝⣲ࢆ⢭〇ࠋࡓࡋ⢭〇

㓝⣲ࡢ SDS-PAGE ࡣᯝ㸪ศᏊ㔞⤖ࡢ 73 kDa ࡣࡽᯝ⤖ࡢ࣮ࣇࣛࢢࢺ࣐ࣟࢡ㐣ࢁࣝࢤ㸪ࡾ࠶࡛ 150 kDa
ࡽࡇࡓࢀࡉㄆ☜ࡀศᏊ㔞ࡢ T. thermophilus HB8 ⏤᮶ࣔ࣍ࡣࢮ࣮ࣛࢺࢣࢫࣥࣛࢺ㔞యࢆᙧᡂ࠸࡚ࡋ

ࡣẚάᛶࡢ⢭〇㓝⣲ࠋࡓࡗศࡀࡇࡿ 7.76×10-2 U/mg ࡛㸪⢭〇ᗘࡣ 23.6 ಸࠋࡓࡋୖྥ࡛ࡲ㓝⣲᭱ࡢ㐺

pH ࡣ pH 9.5 ࡛㸪ྛ pH ࡛ 24 㛫ಖᏑࡶ᭱ࡁࡓࡋṧᏑάᛶࡀ㧗ࡣࡢࡓࡗ㸪pH 7.0 ࢘ࣜࢺࢼ㓟ࣥࣜࡢ

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

ࡣ࡛ 70Υ࡛ࡲᏳᐃ࡛ࠋࡓࡗ࠶ᇶ㉁࡚ࡋ L-ࢫ࣮ࣟࣝࢫ࢚࡚ࣜࢆࢫ࣮ࢺࣥ࣌ࢻࣝࡢ㓝⣲ᛂ࠸⏝

ࡢࢫ࣮ࣟࢩ࢟-㸪Dࢫ࣮ࢯ࢟ࣜ-㸪Lࢫ࣮ࢯ࢟ࣜ-㸪Dࢫ࣮࣎ࣜ-㸪Lࢫ࣮࣎ࣜ-㸪Dࢁࡇࡓ 5 ࢺࣥ࣌ࢻࣝࡢࡘ

 ࠋࡓࢀࡉㄆ☜ࡀ≀⏘⏕ࡿࢀࢃᛮⅣ⢾ࡁࡓ࠸⏝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㍺㏦ࡿࡼ࣒ࢸࢫࢩ᰾ࢬࢧไᚚᶵᵓࡢゎᯒ 
 ᮏᑲ⋞㸪Ỉṇᶞ㸪ஂ⡿୍つ㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧⸩ۑ
 
 

 

࠙┠ⓗࠚ┿᰾⏕≀ࡢ᰾ࡣࢬࢧ⣽⬊ࢬࢧẚ㛵ಀࡾ࠶㸪᰾⣽⬊ࡢయ✚ẚ㸦௨ୗ N/C ẚ㸧ࡿ࠶ࡀ

୍ᐃ್࠺ࡼࡿࢆཝᐦไᚚࡓࡲࠋࡿ࠸࡚ࢀࡉ㸪ࢇࡀ⣽⬊ࡸ⪁⣽⬊࡛ࡣ᰾⫧ࡀほᐹࡇࡿࢀࡉ

࡚࠸ࡘ㔜せᛶࡢࡑࡸࡳ⤌ࡢไᚚࢬࢧ㸪᰾ࡋࡋࠋࡿ࠸࡚ࢀࡉ၀♧ࡀ㔜せᛶࡢไᚚࢬࢧ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㔜せ࡛࡚ࡗࢃࡀࡇࡿ࠶

㸪᰾እ㍺㏦ࡵࡓࡿࡍࡽ᫂ࢆไᚚᶵᵓࢬࢧ᰾ࡿࡼ࣒ࢸࢫࢩ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㉳ࡁᘬࢆቑṪᝏࡿࡍ⌧㐣Ⓨࢆ

NES-GFP ࡽࡉࠋࡓࡋ♧ࢆ㸪ቑṪᝏࢁࡇࡓࡏࡉ⌧㐣Ⓨࢆ NES-GFP ࡢ㸪᰾ࡣ࡛⬊⣽ࡓࡋ⌧㐣Ⓨࢆ

⫧ࡀほᐹࢀࡉ㸪N/C ẚࡀ㢧ⴭቑຍࡢࡽࢀࡇࠋࡓ࠸࡚ࡋ⤖ᯝࡽ㸪⣽⬊ቑṪࡿࡅ࠾᰾ࢬࢧไᚚ

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Ⓨ⌧ࡿࡼᙳ㡪ࡢ

ゎᯒ 
ࡕࡲࡇ㧗ሯۑ 1㸪ゅ 㝧㤶 2㸪ᯇᾆၨኴ 2㸪ᰗⰋኴ 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ᅉᏊ࡛࡛ࡲࢀࡇࠋࡿ࠶ CoQ ⏕ྜᡂ㓝⣲㑇 
ఏᏊࡢゎᯒࡀ㐍ࡀࡿ࠸࡚ࢀࡽࡵ㸪ࡢࡑไᚚᶵᵓࡣ࡚࠸ࡘ࡛᫂ࠋࡿ࠶ᙜ◊✲ᐊ࡛ࡣ㸪ศ㓝ẕࡢ㌿

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

php2◚ቯᰴࢆᚓࠋࡓPhp2 ࡣ Php3㸪Php5  Php 」ྜయࢆᙧᡂࡋ㸪CCAAT 㓄ิ⤖ྜᆺ㌿ᅉᏊ࡚ࡋᶵ⬟

㸪CoQࡀࡿࡍ ⏕ྜᡂ⤒㊰ࡢ㛵㐃ᛶࡣ࡛࡛᫂ࡇࡑࠋࡿ࠶ᮏ◊✲࡛ࡣ㸪Php 」ྜయࡀ CoQ ⏕ྜᡂ࠼

ࡢࠎ㸪ྛⓗ┠ࢆゎᯒࡢ࡚࠸ࡘᙳ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 ⏕ྜᡂࡢᙳ 
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࠼ᢚࡣࡣ㸪⏕⫱㐜ᘏࡀࡓࡗ࡞

㔞࣮ࣝࣟࢺࣥࢥࡶࢀࡎ࠸ࡣẚ㍑࡚ࡋኚࡵࡓࡓࡗ↓ࡀ㸪php㑇ఏᏊࡢ㐣Ⓨ⌧ࡿࡼ⣽⬊ᩘᙜࡢࡾࡓ

CoQ 㔞ࡢቑຍࡣ㸪⏕⫱㐜ᘏࡿࡼᙳ㡪࡛ࡀࡇࡿ࠶♧၀ࡓࡲࠋࡓࢀࡉ㸪php2㸪php3㸪php5◚ቯᰴ࡛ࡣ㸪 
ࡶᰴ࡛ࡢࢀࡎ࠸ CoQ ⏕ྜᡂ㔞ࡀపୗࡀࡿࡍ㸪๓㥑యࡢ PHB  ぢࢆࡇࡿࡍᅇࡀᡂ㔞ྜࡢࡑࡿࡍῧຍࢆ
ฟࠋࡓࡋ 
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㹀㸫㸱 ࣓ࣥࢽ࢜ࢳ௦ㅰ⏘≀ࡿࡼᑑไᚚᶵᵓࡢゎᯒ 
ཎඃᕼ㸪ᑠᕝ㈗ྐ㸪㔠᐀Ⰻྂۑ 1㸪᭮ᡃ᭸⩏ 2㸪Ỉṇᶞ 
㸦ᗈᓥ㝔࣭⤫ྜ⏕㸪1㓇⥲◊㸪2᠕࣭ඛ➃⏕㸧 
 

 

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

ࡣࡇࡢࡇࠋࡓࡋᥦၐࢆ࣒ࢬࢽ࣓࢝࠸࡞࡛ࡲࢀࡇ㸪ࡿࡍᑑᘏ㛗ࡋ SAM ࢩࣀࢹ-ᣕᢠ㜼ᐖ≀㉁࣭Sࡢ

㸪SAH࡛ࡇࡑࠋࡓࢀࡉ⌧࡛ࡅࡔࡿࡏࡉ⏝స㓝ẕࢆ(SAH)ࣥࢸࢫࢩࣔ࣍ࣝ ࢬࢽ࢝ᑑᘏ㛗࣓ࡿࡼ

 ࠋࡓࡗ⾜ࢆゎᯒⓗ┠ࢆゎ᫂ࡢ࣒
࠙᪉ἲ࣭⤖ᯝࡎࡲࠚ㸪SAH ᯝ㸪⤖ࡢࡑࠋࡓࡗ⾜ࢆゎᯒࣞࣟࢡ࣐ࡵࡓࡿㄪࢆᙳ㡪ࡢ⌧㑇ఏᏊⓎࡢ

⩻ヂ㛵㐃㑇ఏᏊࡢⓎ⌧ࡀከᩘపୗࡽࡇࡓࡋ mTORC1(mammalian target of rapamycin)ࡢᶵ⬟పୗࡀண

࡛ࡇࡑࠋࡓࢀࡉ㸪SAH ࡿࡼ mTORC1 ⤒㊰ࡢάᛶᑐࡿࡍᙳ㡪ࢆㄪࢁࡇࡓ㸪SAH స㔝⏕ᰴࢆ

ࡿࡏࡉ⏝ Sch9 㸪mTORC1ࡽࡇࡓࡋపୗࡀࣝ࣋㓟ࣞࣥࣜࡢ ࣮࢜㸪ḟࠋࡓࢀࡉㄆ☜ࡀάᛶపୗࡢ

㸪SAHࢁࡇࡓㄪࢆᙳ㡪ࡢ࣮ࢪࣇࢺ 㸪࡛ࡇࡑࠋࡓࢀࡉほᐹࡀάᛶࡢ࣮ࢪࣇࢺ࣮࢜ࡿࡼ

mTORC1 ά࡚ࡋࡘࡦࡢ࣒ࢬࢽ࣓࢝ࡢ㸪mTORC㸯ࡢάᛶ㛵ࡿࡍ PP2A ╔ࢮ࣮ࢱࣇࢫ࣍

㸪SAHࢁࡇࡓࡋ┠ ῧຍ࡛ PP2A 㸪SAHࡽࡇࡢࡇࠋࡓࢀࡉ၀♧ࡀάࡢ ࡿࡼ mTORC㸯ࡢᶵ⬟

పୗࡣ PP2A ᅾ㸪SAH⌧ࠋࡓࡗศࡶࡇࡿ࠸࡚ࡋࢆάᛶࡢ ࡶ࡛⥺ࣝ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≧ែࡶཝᐦไᚚࡇࡿ࠸࡚ࢀࡉ

ࡿࢀࡉ᥎ᐹࡿ࠸࡚ࢀࡉㄪ⠇࡚ࡗࡼ㌿ࡣࢫࢩࢱࢫ࣓࢜࣍ࡢ㸪⣽⬊ᑠჾᐁࡵࡓࡢࡑࠋࡿࢀࡽ࠼⪄ࡀ

ࡓᯝࢆᙺࡢཱྀࡾධࡢศἪ⤒㊰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 ࡣࡇࡢࡇࠋࡓࡗࢃࡀࡇࡿࢀࡉᢚᅽࡾࡼቯ◚ࡢ㑇ఏᏊࡢ Ino2/Ino4 ࡚ࢀࡉ㌿ไᚚ࡚ࡗࡼ

ࡾࡼᅉᏊࡿ࠸ COPϩᑠ⬊㍺㏦ࡀไᚚࢆࡇࡿ࠸࡚ࢀࡉ♧၀࡛ࡇࡑࠋࡿ࠸࡚ࡋᮏ◊✲࡛ࡣ㸪ࡢࡇᅉᏊࢆ

ྠᐃࢆࡇࡿࡍ┠ⓗ㸪⥙⨶ⓗ࡞ゎᯒࠋࡓࡗ⾜ࢆ 
࠙᪉ἲ࣭⤖ᯝࠚIno2/Ino4 ࡑࠋࡓࡋ᥈⣴ࡾࡼゎᯒࣞࣟࢡ࣐ࢆ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࠸࡚ࡋᅉᏊࡿ࠶ࡀ᥎ᐹࡵࡓࡢࡑࠋࡿࢀࡉ㸪175 ಶࡢ㑇ఏ

Ꮚࢆ㐣Ⓨ⌧ࡏࡉ㸪㓝ẕࢆ⫱⏕ࡢ㜼ᐖࡿࡍ㑇ఏᏊࢆ᥈⣴ࡢࡑࠋࡓࡋ⤖ᯝ㸪⏕⫱ࢆᝏࡓࡏࡉ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ไᚚࢆࢦࣥࣇࢫࡓࡋ⬡㉁௦ㅰไᚚᶵᵓࡢゎ᫂ 
 ⓑ㔛ᶞ㸪ᑠᯇᴋ㸪▼㔝⿱Ꮚ㸪㛫ᔱ ῟㸪⏣୰┤Ꮥ㸪⏣ῡග㸦㤶ᕝ࣭㎰㸧ۑ
 
 

 

࠙┠ⓗࠚฟⱆ㓝ẕࢦࣥࣇࢫࡣ⬡㉁ࡵࡌࡣࢆ㸪⣽⬊⭷ࡿࢀࡲྵᵝ࡞ࠎ⬡㉁ࡢ㔞ࢆ⢭ᐦไᚚࡇࡿࡍ

࡛㸪㧗 ࡢ࡞ࢫࣞࢺࢫ⎔ቃࢫࣞࢺࢫ㐺ᛂࡋࡋࠋࡿ࠸࡚ࡋ㸪ࢦࣥࣇࢫ⬡㉁௦ㅰࡢไᚚᶵᵓࡢヲ⣽

㸪Tor-kinase complex 2 (TORC2)-Ypk1ࡣ࡚ࡋ㉁௦ㅰไᚚᶵᵓ⬡ࢦࣥࣇࢫࠋ࠸ከࡶⅬ࡞᫂ࡔᮍࡣ ⤒

㊰ࠋࡿ࠸࡚ࢀࡽ▱ࡀTORC2-Ypk1 ⤒㊰ࡣ㸪⣽⬊⭷ࢦࣥࣇࢫ࡚࠸࠾⬡㉁㔞ࡢపୗࢆឤ▱ࡿࡍୗὶࡢ

Orm1/2 ࢆ Ypk1 㸪ࡣࠎᡃ࡛ࡲࢀࡇࠋࡿࡍไᚚṇࢆ㉁௦ㅰ⬡ࢦࣥࣇࢫⓗ⤊࡛᭱ࡇࡿࡍ㓟ࣥࣜࡀ

ᶵ⬟ᮍ▱㌿ᅉᏊ Com2 ࡀ YPK1ࢦࣥࣇࢫࡧࡼ࠾⬡㉁ྜᡂึࡢⓎ㓝⣲ࡿࡍࢻ࣮ࢥࢆ LCB1ࡢⓎ⌧ࢆไᚚ

 ࠋࡓࡋⓗ┠ࢆゎ᫂ࡢヲ⣽ࡢࡑ㸪ࡋぢฟࢆࡇࡿࡍ㛵㉁௦ㅰไᚚ⬡ࢦࣥࣇࢫ࡛ࡇࡿࡍ
࠙᪉ἲ࣭⤖ᯝ Com2ࠚ ࡀ YPK1ࡧࡼ࠾ LCB1࣮ࢱ࣮ࣔࣟࣉࡢ㡿ᇦࢆࡇࡿ࠸࡚ࡋྜ⤖ド᫂ࡵࡓࡿࡍ㸪ȕ-
ࢆ㑇ఏᏊ㸦LacZ㸧࣮ࢱ࣮࣏ࣞࡿࡍࢻ࣮ࢥࢆ (ȕ-Gal) ࢮ࣮ࢲࢩࢺࢡࣛ࢞ YPK1ࡧࡼ࠾ LCB1࣮ࢱ࣮ࣔࣟࣉࡢ

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

ᯝ㸪Com2⤖ࡢࡑࠋࡓࡗ⾜ࢆࢭࢵ࣮ 㐣Ⓨ⌧ PYPK1-LacZࡧࡼ࠾ PLCB1-LacZ࡚࠸࠾ ȕ-Gal άᛶࡀ

Com2 Ⓨ⌧ᢚไẚ㍑ࢀࡒࢀࡑ࡚ࡋ 5 ಸࡧࡼ࠾ 2 ಸቑຍࡓࡲࠋࡓࡋ㸪ࡢࡇ Com2 ౫Ꮡⓗ࡞Ⓨ⌧ቑຍࡑࡣ

ࡿࡍᏑᅾୖ࣮ࢱ࣮ࣔࣟࣉࡢࢀࡒࢀ 6 ሷᇶࡿ࡞ࡽ Com2 ⤖ྜ㓄ิ౫Ꮡࠋࡓ࠸࡚ࡋ௨ୖࡢ⤖ᯝࡽ㸪

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

ࢦࣥࣇࢫ࡛ࡇࡿࡍ⬡㉁௦ㅰࢆ㌿࡛ࣞࣝ࣋ไᚚࡀࡇࡿࡍ♧၀ࠋࡓࢀࡉ 

 

 

 
㹀㸫㸴 ฟⱆ㓝ẕ࣒࣮ࢯࢯ࢚ᶵ⬟ゎ᫂ࡢࡵࡓࡢ sdeኚ␗ᰴࡢ༢㞳ཎᅉ㑇ఏᏊྠࡢᐃ 

 ᚿ㑻㸪ᆏ⏣ኴ㑻㸪⏣୰┤Ꮥ㸪⏣ῡග㸦㤶ᕝ࣭㎰㸧᪸⃝ྜྷۑ
 
 

 

࠙┠ⓗࠚฟⱆ㓝ẕᙧ㉁⭷ୖ࣒࣮ࢯࢯ࢚ࡣࡀ࣓ࣥࢻࣟࢡ࣐ࡿࢀࡤᏑᅾࡋ㸪⭷ࡀෆഃ㝗ධࡋ

ࢡࣃࣥࢱࡽࢀࡇ㸪ࡀࡿࡍᏑᅾࡀ㉁ (6-Tsp)ࢡࣃࣥࢱ㸲ᅇ⭷㈏㏻ࡢ㸴✀㢮ࡣ࣒࣮ࢯࢯ࢚ࠋࡘࡶࢆᵓ㐀ࡓ

㉁ࡿࡅ࠾࣒࣮ࢯࢯ࢚ࡢᙺࠋ࠸࡞࠸࡚ࡗࢃࢇࡣ࡚࠸ࡘᡃࡣࠎ㸪ྠ࣒࣮ࢯࢯ࢚ࡃࡌᏑ

ᅾࡿࡍ BAR ࡿ࠶㉁࡛ࢡࣃࣥࢱ࣓ࣥࢻ Pil1  6-Tsp ࡓࡋ࡚Ḟᦆࡢ pil1ǻ� 6-tspǻᰴࡀ㸪⏺㠃άᛶ࡛࠶

ࡿ SDS ࡣ࡛✲◊ᮏࠋࡓࡋぢฟࢆࡇࡍ♧ࢆឤཷᛶ࠸ࡋⴭ pil1ǻ� 6-tspǻᰴࡿࡅ࠾ SDS ឤཷᛶࡢཎᅉࡢ

ゎ࡛᫂ࡇࡿࡍ 6-Tsp  ࠋࡓࡋⓗ┠ࢆゎ᫂ࡢ⬟ᶵ࣒࣮ࢯࢯ࢚ࡓࡋࢆ
࠙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AVO3ࢁࡇࡢ࡛ࡲࢀࡇࠋࡓࡋศ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άᛶࡀཎᅉ࡛ࡀࡇࡿ࠶♧၀ࠋࡓࢀࡉ

ࡢ㸪pil1ǻ�6-tspǻᰴࡽࡀ࡞ࡋࡋ SDS ឤཷᛶࢦࣥࣇࢫࡣ⬡㉁ྜᡂ㜼ᐖ࡚ࡗࡼᢚᅽࡽࡇ࠸࡞ࢀࡉ㸪

᪤▱ࡢ TORC2-Ypk1 ⤒㊰ࡢୗὶ࡛ࢦࣥࣇࢫࡿ࠶⬡㉁௦ㅰࡢ㐣άᛶࡀཎᅉ࡛ࢀࡽ࠼⪄ࡀࡇ࠸࡞㸪

ᮍ▱ࡢୗὶᅉᏊࡢάᛶࡀ♧၀ࠋࡓࢀࡉ⌧ᅾ㸪ࡢ sde ኚ␗㑇ఏᏊࡢ≉ᐃࢆヨࡾࡼࢀࡇࠋࡿ࠸࡚ࡳ

TORC2-Ypk1 ⤒㊰ࡢᮍ▱ୗὶ⤒㊰ࡀ᫂ࡀࡇࡿ࡞ࡽᮇᚅࠋࡿࢀࡉ 
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㹀㸫㸵 Acidovorax cirulli ᥎ᐃ࣮ࢱࢡ࢙ࣇ࢚Aave_4606  ᶵ⬟ゎᯒࡢ
 ඦᏊᑿ┿⳯㸪⸨ཎ⚈Ꮚ㸪⏣୰┤Ꮥ㸪⏣ῡග㸦㤶ᕝ࣭㎰㸧ۑ
 
 

 

࠙┠ⓗࠚAcidovorax cirulli ≦ὀᑕ㔪ࡿࢀࡤ⨨㸪ϪᆺศἪࡾ࠶࡛⳦ཎᅉࡢᯝᐇởᩬ⣽⳦࢝ࢫ㸪ࡣ

ཎ࡛ࡇࡿࡍὀධࢆཎᅉᏊࡢ㉁ᛶࢡࣃࣥࢱࡿࢀࡤ࣮ࢱࢡ࢙ࣇ࢚ᐟ⣽⬊ෆ࡚ࡋࢆ≀ᵓ㐀ࡢ

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

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

Trx ࡾࡼࡇࡿࡍྜ⤖ GSH A. citrulliࠋࡿ࠸࡚ࡋࡽ᫂ࢆࡇࡿࡍᚓ⋓ࢆ㓝⣲άᛶࡿࡍศゎࢆ ᣢࡀ

Aave_4606࣮ࢱࢡ࢙ࣇ࢚᥎ᐃࡘ ࡣ RipAY ࡽࡇࡿ࠶࡛ࢢࣟࢯࣝ࢜ࡢ RipAY ࡀࡇࡍ♧ࢆᛂࡢᵝྠ

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

ᛶࢆᣦᶆࡢࡑάᛶࢆㄪ࢝ࢫࡣ࡛≀᳜⛉ࣜ࢘ࢁࡇࡓᢳฟᾮࡳࡢ࡚࠸࠾άᛶࡋ㸪ࢫࢼ⛉᳜≀

ᐟ᳜≀యෆ࡛ᐇ㝿࡛ࡇࡑࠋࡓࢀࡽぢࡀᢳฟᾮ࡛άᛶ≀᳜ࡢ࡚ࡓ࠸⏝ᅇᐇ㦂ࡣ࡛ Aave_4606
ᐟࡀ Trx ࡢ㸪ᐟ⣽⬊ෆࡋάᛶࡾࡼ GSH Aave_4606ࠋࡓࡋド᳨ࡢࡿࡍศゎࢆ ᰴࡓࡏࡉḞᦆࢆ

(aave_4606ǻ)ཬࡧϪᆺศἪ⨨ࢆḞᦆࡓࡏࡉᰴ(hrcVǻ)ࢆస〇ࡋ㸪ࢫࢼⴥ᥋✀ࣟࢺࣥࢥ,ࢁࡇࡓࡗ⾜ࢆ

ࡢⴥࡓࡋ✀᥋ࢆ㔝⏕ᰴ࡚ẚ࣮ࣝ GSH 㔞ࡣᖜῶᑡࡀࡓࡋ aave_4606ǻᰴࢆ᥋✀ࡓࡋⴥࡢ GSH 㔞࡛

㸪Aave_4606ࡽࡇࡢࡇࠋࡓࡗ࡞ࢀࡽぢࡀῶᑡࡣ ࡣ RipAY ࡢᐟ⣽⬊ෆᵝྠ Trx ࡇࡿࡍㄆ㆑ࢆ

㸪ᐟ⣽⬊ෆࡋάᛶ࡛ GSH  ࠋࡓࢀࡽ࠼⪄ࡀࡇࡿࡍศゎࢆ
 

 

 
㹀㸫㸶 Aurantiochytriumᒓࢫ࣮ࣟࣝࢭࣀࢢࣜࡿࡼ⣔ࡢࡽࢫ࣐࢜ࣂ⬡㉁⏕⏘ 

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ࡣࡿࡍᣑ࡚ࡅྥᴗศ㔝⏘࠸ᖜᗈࡢ㧗ຍ౯್ရ௨እࢆά⏝⠊ᅖࡢࡑࠋࡿࡍ

㸪Ỉࣜ࢝ࣝࡸ㸪㓟ࡣ㓝⣲⢾࡞ຠ⋡ⓗࡢࡑࠋࡿࢀࡲᮃࡀཎᩱࡢࢫ࣐࢜ࣂ⣔ࢫ࣮ࣟࣝࢭࣀࢢࣜ࡞

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

ࡀ≀⏘ࡢࡑ㸪ࡣ࡛✲◊ᮏࠋࡿ Aurantiochytrium ᒓࡸ⫱⏕ࡢ⬡㉁⏕⏘ࡿ࠼ᙳ㡪ࡢࡑపῶ᪉ἲ᳨ࢆウ

 ࠋࡓࡋⓗ┠ࢆ❧☜ࡢ๓ฎ⌮ἲࢫ࣐࢜ࣂࡓࡋ㐺⏘⏕㸪⬡㉁ࡋ
࠙᪉ἲ࣭⤖ᯝ ᗘ㸸⃰ࢫ࣮ࢥࣝࢢ⢾ᾮ㸦ࡓࡋㄪ〇࡚ࡋ㓝⣲ᾘࢆࢫ࢞ࣂࣅ࢟࢘ࢺࢧࡢỈẼ⇿○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

⣔ࡢࢫ࣐࢜ࣂ⢾๓ฎ⌮ࡿࡼ⏕ᡂࡀሗ࿌ࣥࣛࣇࡿ࠸࡚ࢀࡉ㢮㸪࣮ࣝࣀ࢙ࣇ㢮ࡸ᭷ᶵ㓟㢮ࢆῧຍ࡚ࡋ

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

ᡂࢆ㢧ⴭᢚไࢫ࢞ࣂࠋࡓࡋ⢾ᾮࡢᡂศศᯒࡢ⤖ᯝ㸪୧≀㉁ࡀ㜼ᐖస⏝⃰ᗘ௨ୖࡇࡓ࠸࡚ࢀࡲྵ

ࡁపῶ࡛ࡾࡼ⌮㸪άᛶⅣฎࡣ㢮ࣥࣛࣇࡿࢀࡲྵ⢾ᾮࠋࡓࢀࡉ ᥎ཎᅉ≀㉁ࡢ㸪⏕⫱㜼ᐖࡽ

ᇵᆅ࡛ࡴྵࢆ⢾ᾮࡢ㸪άᛶⅣฎ⌮ᚋ࡛ࡇࡑࠋࡓ SR21 ᰴࢆᇵ㣴ࢁࡇࡓࡋ㸪ᑐ↷ᇵᆅྠ➼௨ୖࡢ⣽⬊

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

 ḻ ಌ㸪ᕝᓮ 㸪⸨Ụ ㄔ㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧ۑ

 
 

 

࠙┠ⓗ  ࠚ ࡢ➼ࢻࣀࢸࣟ࢝㸪EPA㸪ࣝࢮ࣮ࢹ࢜ࣂ༢⣽⬊⸴㢮࡛㸪ࡢᾏ⏘ᛶࡣ㢮ࢫࢩࣉࣟࣟࢡࣀࣥࢼ

᭷⏝≀㉁ࡢ⏕⏘ᡭẁ࡚ࡋ㏆ᖺὀ┠ࢫࢩࣉࣟࣟࢡࣀࣥࢼࠋࡿ࠸࡚ࢀࡉ㢮࡛᭷⏝≀㉁ࡣࡿࡍ⏘⏕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 ᡂᵓ⠏ࡢ

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

㏻Ẽୗ࡛ࡣᇵᆅࡀ㓟ᛶࡋ㸪㏫ຠ⋡ࡣపୗࡢࡇࠋ࠺ࡲࡋ࡚ࡋၥ㢟ࢆゎỴ࣒ࣀࢤࡵࡓࡿࡍ⦅㞟ࡿࡼ

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

ᩘಶࡢ carbonic anhydrase ࡕ࠺ࡢࡑ㸪ࡀࡿࡍᏑᅾࡀ㑇ఏᏊࡢ CA2 㑇ఏᏊᑐࡿࡍ 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㡲࡛࠸࡞ࡣࢀࡉ♧ࡀ

CO2ࠋࡓ ⃰ᗘ 0.15㸣࡛๓ᇵ㣴ࡽ࡚ࡋ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1࣓࣮࣮ࣥࣛࣇ࣭⌮㸪2᳃ᯘ⥲◊㸪3ி㝔࣭㎰㸧 

 

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

Ⓨᛶྜ≀࡛㸪↓യ⤌⧊࡛ࡢ⏕ᡂ㔞ࡣప○◚⧊⤌ࡀ࠸క࡚ࡗᛴ⃭⏕ᡂ○◚⧊⤌ࠋࡿࢀࡉక࠺

Ⓨᛶྜ≀ࡢᨺᩓࡢࡾࡳࡣ࡛≀᳜ࡣ㤶ࡀࡾ㢧ⴭ࡛㸪᳜㣗⪅ᑐࡿࡍ㜵⾨ࢆᢸࡽࡇࡿ࠸࡚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⏕యẚ࡚⳦⣒యࡀ⫱⏕ࡢⰋࡿ࡞ࡃഴྥࡀほᐹࡀࡓࢀࡉᏊᐇయᙧᡂ

࢚ࣂ࢘ࣙࢪ࢘ࣙࢩࣟ࢟㑅ᢥヨ㦂࡛ࡢㄏᘬᛶホ౯ࠋࡓࡗ࡞ࢀࡽࡵㄆࡣኚ⬟ Drosophila melanogaster
ᗂࡣ KO యࡶࡾࡼ㔝⏕యㄏᘬࢀࡉ㸪ࡢࡇᗂ࡚ࡗ ࡘ୍ࡢ㘽ᅉᏊࡢ㣵᥈⣴ࡀ࣮ࣝ࢜-3-ࣥࢸࢡ࢜-1

࢚ࣂࢥࣀ࢟ࢻ࣐࢞ࢼࣞࢡࣇ᪉㸪୍ࠋࡓࢀࡉㄆ☜ࡀࡇࡿ࠶࡛ Neoempheria dilatata ᗂࡢᦤ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ࡋᐇࢆࢭࢵ࢜ࣂࡓ࠸⏝ࢆ≀⏕࡞ᗈ㣗ᛶࡾࡼᚋ㸪ࠋࡿࢀࡉ၀♧ࡀࡇ ࢜-3-ࣥࢸࢡ࢜-1
 ࠋࡿ࠸࡚࠼⪄࠸ࡓࡋࡽ᫂ࢆ⩏ពࡿࡍᡂ⏕ࢆ࣮ࣝ
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㹀㸫11 ṑ࿘ཎᛶ⣽⳦ Eikenella corrodens ࡰཬᕫจ㞟ᛶ⮬ࡀࢢࣥࢩࣥࢭ࣒ࣛ࢜ࢡࡢ

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

 

࠙┠ⓗ⯡୍ࠚ㸪ཎ⣽⳦ࡣ࡚࠸࠾㸪࡚ࡗࡼࢢࣥࢩࣥࢭ࣒ࣛ࢜ࢡẘ⣲⏕⏘ࡸᢠ⏕≀㉁⪏ᛶ㸪࢜ࣂ

⳦㸪ṑ࿘ཎᛶ⣽ࡣ࡛✲◊ᮏࠋࡿ࠸࡚ࢀࡉไᚚࡀཎᛶ࡞ࠎᵝ࡞ᙧᡂ࣒ࣝࣇ E. corrodens ࣒ࣛ࢜ࢡࡢ

 ࠋࡓㄪࢆᙳ㡪ࡍࡰཬจ㞟ᛶࡢ⳦ᮏࡀࢢࣥࢩࣥࢭ
࠙᪉ἲ࣭⤖ᯝࡵึࠚ㸪E. corrodens 1073 ᰴ㸦㔝⏕ᰴ㸧ྜࡢ࣮ࢧ࣮ࣗࢹࣥࢺ࣮࢜ᡂᚲ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ᛶࡀపୗࡽࡉࠋࡓ࠸࡚ࡋ㸪㔝⏕ᰴࡢ㧗࠸จ㞟ᛶࡣሷࡢῧຍࡾࡼ㜼ᐖࠋࡓࢀࡉḟ㸪

୧ᰴࡢจ㞟ࡢᕪࡣఱ࡚ࡗࡼᘬࡁ㉳ࢆࡢࡿ࠸࡚ࢀࡉࡇㄪࠋࡓࡋࡇࡿ㔝⏕ᰴࡢ⮬ᕫจ㞟ࡣ⳦య

⾲ᒙࡢ GalNAc ౫Ꮡᛶࡀࣥࢳࢡࣞࡢ㛵࡛ࡇࡑࠋࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿࡍ㸪GalNAc ῧຍࡢจ㞟ᛶࢆẚ

㍑ࡓࡋ⤖ᯝ㸪୧ᰴࡶจ㞟ᛶࡢపୗࡵࡓࡓࢀࡽࡳࡀ㸪୧ᰴࡢจ㞟ࡶࡽࡕࡣ GalNAc ౫Ꮡᛶࣥࢳࢡࣞࡢ

ࢆ࠺ࡢࡶࡿࡼᕪࡢάᛶࣥࢳࢡࣞࡀᕪࡢจ㞟ᛶࡢ㸪୧ᰴḟࠋࡓࢀࡉ၀♧ࡀࡇࡿ࠸࡚ࡋ㛵ࡀ

ㄪࡵࡓࡿ㸪GalNAc ῧຍࡢ㉥⾑⌫จ㞟άᛶࢆ ᐃࡀࡓࡋ㸪୧ᰴ㛫㉥⾑⌫จ㞟άᛶࡢᕪࡣぢ࡞ࢀࡽ

ࡽぢࡀᕪ㉥⾑⌫จ㞟άᛶࡢ㸪୧ᰴࡵࡓࡿࢀࡉᢚไ࡚ࡗࡼሷࡣ⬟ᕫจ㞟⮬ࡢ㸪㔝⏕ᰴࡋࡋࠋࡓࡗ

⭠㸪ࡣ㸪㔝⏕ᰴࢁࡇࡓㄪࢆᙳ㡪ࡿࡼ㸪⣽⬊⾲㠃Ỉᛶࡽࡉࠋࡓࢀࡉ၀♧ࡶᛶ⬟ྍࡓࡗ࡞ࢀ

㸪ǼluxSࡀࡓࡋ♧ࢆ㠃Ỉᛶ⾲࠸㧗㠀ᖖ࡚ẚ⳦⮋⥳ࡸ⳦ ᰴ࡛ࡣ⾲㠃Ỉᛶࡢపୗࡀほᐹࠋࡓࢀࡉ

 ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿࡼ࠸㐪ࡢ㠃Ỉᛶ⾲ࡣᕪࡢ⬟จ㞟ࡿࡅ࠾㸪୧ᰴࡽࡇࡢࡇ
 

 

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

 ᮾཱྀᾏᩯ㸪⥮⏣ᏳᕼᏊ㸪Asmaa Ali Ahmed Ibrahim㸪⏣ᓥஂ㸪ຍ⸨⣧୍ۑ
㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧 
 

 

࠙┠ⓗࠚ㉮ᛶࡣ⣽⳦ࢡࣃࣥࢱ࣮ࢧࣥࢭࡀ㉁㸦MCP㸧ࡾࡼྜ≀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࠸ࡘ࣮ࢧࣥࢭ 8 ࡾ㸪ṧࡎࡽ࠾࡚ࢀࡉᛶ≉ࡋࡘ

ࡢ 14 ࢆ≀ྜࡢ㸪ከᩘࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿ࠶࡛᫂࠼ࡉࡿ࠶ᶵ⬟ⓗ࡛ࡶࡑࡶࡑࡣ࡚࠸ࡘ࣮ࢧࣥࢭ

㸪R. solanacearum࡛ࡇࡿ࠸⏝ࢆヨᩱ͇ྜ「͆ࡴྵ  ࠋࡓࡳヨࢆᛶ≉ࡢ࣮ࢧࣥࢭ㉮ᛶ࡞ࡓ᪂ࡢ
࠙᪉ἲ࣭⤖ᯝࡎࡲࠚᮏゎᯒ᭷ຠ࡞」ྜヨᩱࡢ㑅ᐃࡵࡓࡢ㸪≉ᛶ῭࣮ࢧࣥࢭࡳከ㔜◚ቯᰴ㸦PSD6㸧
ᛂ࠸ᙉࡶ࡚ࡋᑐヨᩱࡢࢀࡎ࠸ᯝ㸪⤖ࡢࡑࠋࡓࡋゎᯒࢆ㉮ᛶࡢ᪉㸪ᯝᐇ㣧ᩱ㸪㇋ங㸪ᾮయ⫧ᩱ₍ࡢ

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

㸪PSD6ࡣ⟆ᛂࡿࡍᑐᾮయ⫧ᩱࡢࡇࠋࡓࡋ㇟ゎᯒᑐࡢ௨㝆ࢆᾮయ⫧ᩱࡓࢀࡉணࣝࣉࣥ  8 ࢧࣥࢭ

ࡽࢀࡇ㸪࡛ࡇࡑࠋࡓࡋపୗ㢧ⴭ࡛ࡇࡿࡍ㏣ຍ࡛◚ቯࢆ࣮ 8 㸪ࡿࡍゎᯒࡋᑟධࢀࡒࢀࡑࢆ࣮ࢧࣥࢭ

mcp10 ᑟධᰴ࡚࠸࠾ᛂ⟅ࡀᅇࡽࡇࡢࡇࠋࡓࡋ㸪Mcp10 ࡚ࡋ⬟ᶵ࡚ࡋ࣮ࢧࣥࢭ㉮ᛶ☜ࡀ

ゎᯒࡢ᭷ᡂศྵࡿࢀࡉᐃࡽࡉࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿࢀࡲྵᾮయ⫧ᩱ୰ࡣࢻࣥ࢞ࣜࡢࡑ㸪ࡾ࠾

ࡀ㓟ࣥ࣎ࣝ࢝ࡢ࡞㓟࢚ࣥࢡ࡛ Mcp10 㸪Mcp10ࡋࡋࠋࡓࡵṆࡁ✺ࢆࡇࡿ࠶࡛ࢻࣥ࢞ࣜࡢ ࣝ࢝ࡿࡼ

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

ࡽ Mcp10  ࠋࡿ࠸࡚ࡗ⾜ࢆゎᯒࡿ࡞ࡽࡉᅾ⌧࡚࠸ࡘࢀࡇࠋࡿࢀࡽ࠼⪄ࡿ࠶ู࡛ࡣࢻࣥ࢞ࣜࡢ┿ࡢ
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㹀㸫13 ࢫ࣮ࣟ࢞ຍỈศゎ≀ࢆㄆ㆑ࡿࡍ⣽⳦㉮ᛶࡢ࣮ࢧࣥࢭ≉ᛶ 
 ᡯ㷂࿘ᖹ㸪ຍ⸨⣧୍㸪⏣ᓥஂ㸪⥮⏣ᏳᕼᏊ㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧ۑ
 
 

 

࠙┠ⓗࠚ㉮ᛶࡣ㸪㐠ືᛶ⣽⳦ࢡࣃࣥࢱ࣮ࢧࣥࢭࡀ㉁㸦MCP㸧ࡾࡼྜ≀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࡞ᮏ᮶ࡿࡏࡉ⌧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⣽⳦ศᕸࢫ࣮ࣟ࢞ࡿࡍຍỈศゎ≀ࡢ࣮ࢧࣥࢭᏑᅾࡀ᫂ࡋࡋࠋࡓࡗ࡞ࡽ㸪ࡢࡑලయ

ⓗࡣࢻࣥ࢞ࣜ࡞ゎ᫂ࠋ࠸࡞࠸࡚ࢀࡉᮏ◊✲࡛ࡣ㸪ࢫ࣮ࣟ࢞ຍỈศゎ≀ࡢ࣮ࢧࣥࢭ≉ᛶࢆヨࠋࡓࡳ 
࠙᪉ἲ࣭⤖ᯝࠚPseudomonas protegens CHA0 㑇ఏᏊ࣮ࢧࣥࢭ≀ຍỈศゎࢫ࣮ࣟ࢞ࡿࡍಖ᭷ࡀ mcp42 ࡢ

␗✀┦⿵ᰴ࡚࠸⏝ࢆゎᯒࣟ࢜ࣝࣇࣜࢺࢆࢫ࣮ࣟ࢞ࠋࡓࡋ㓑㓟ࡸ⦅࡚࠸⏝ࢆศゎࢁࡇࡓࡋ㸪ศゎ

㛫㉮ᛶᛂ⟅ᙉᗘࡢ㛫ṇࡢ┦㛵㛵ಀࡀぢࡢࡇࠋࡓࢀࡽᛂ⟅ᙉᗘࡢ㐪ࡢ࠸せᅉࢆ᥈ࡃࡿ㸪ࣟ࢞

ࢆ≀ศゎࢫ࣮ TLC ࡛ศ⏬ࢁࡇࡓࡋ㸪ศゎ㛫ࡀ㛗ࡿ࡞ࡃ≉ᐃࡢ 2 ࣨᡤࠋࡓࡋࢺࣇࢩࡀࢺࢵ࣏ࢫ

ࢆᡂศࡽࢺࢵ࣏ࢫࡢࡽࢀࡇࠋࡿࢀࡽ࠼⪄࠸㧗ࡀᛶ⬟ྍࡿ࠶࡛ࢻࣥ࢞ࣜࡀࢺࢵ࣏ࢫࡢࡽࢀࡇ㸪ࡾࡲࡘ

ᢳฟࡋ㉁㔞ศᯒࢁࡇࡓࡗ⾜ࢆ㸪᳨ࡀࢫ࣮ࢺࢡࣛ࢞ࣟࢻࣄࣥࢫ࣮ࢺࢡࣛ࢞ฟࡋࡋࠋࡓࢀࡉ㸪ゎᯒ

ࡣ࡚࠸ࡘࢫ࣮ࢺࢡࣛ࢞ࣟࢻࣄࣥ᪉㸪୍ࠋࡓࡗศࡀࡇ࠸࡞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ࢫ࣮ࣟ࢞ࡢ࡛
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㹁㸫㸯 ❅⣲Ḟஈࢫࣞࢺࢫᑐࣥࣅࣝࢥࢫࡿࡍ㓟௦ㅰࡢᛂ⟅ᶵ⬟ 
 ᒾୖᣅᕫ㸪ᑠᕝ㈗ኸ㸪▼ᕝᏕ༤㸪⏣㝯㸦ᓥ᰿㝔࣭⮬↛⛉Ꮫ㸧ۑ
 
 

 

࠙┠ⓗ 㸪᳜ࡾ࠶࡛࣮ࣇࢵࣂࢫࢡࢵࢻࣞ࡞せࡢ≀᳜ࡣࣥ࢜ࢳࢱࣝࢢࡧࡼ࠾㓟ࣥࣅࣝࢥࢫࠚ ᡂ㛗࣭ࡢ≀

Ⓨ㐩ࡃ࡞࡛ࡅࡔ㸪ࢫࣞࢺࢫ㡰ᛂྍḞ࡛ࢫࣞࢺࢫࡢ≀᳜ࠋࡿ࠶㡰ᛂ࣭⪏ᛶࣥࣅࣝࢥࢫࡿࡅ࠾㓟࠾

㸪ᰤ㣴Ḟஈୗ࡛ࡀࡓࡁ࡚ࢀࡉ✲◊࡚ࡋᑐࢫࣞࢺࢫ㠀⏕≀ⓗ࡞ከ✀ከᵝࡣ⬟ᶵࡢ௦ㅰࣥ࢜ࢳࢱࣝࢢࡧࡼ

ࢬࢼࢾࣟࢩ㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋ࠸࡞࠸࡚ࢀࡽ▱ࢇࡣ⩏Ꮫⓗព⌮⏕ࡧࡼ࠾௦ㅰㄪ⠇ࡢࡽࢀࡑࡢ

ᰤ㣴Ḟஈ㸦N㸪P㸪Sࡢ௦ㅰࣥ࢜ࢳࢱࣝࢢࡧࡼ࠾㓟ࣥࣅࣝࢥࢫࡢࢼ ࡣࡓࡲ K㸧ࡢᙳ㡪ࢆㄪᰝࠋࡓࡋ 
࠙᪉ἲ࣭⤖ᯝࢼࢬࢼࢾࣟࢩࠚ㔝⏕ᰴࢆ㏻ᖖྛࡣࡓࡲᰤ㣴⣲ࢆ ࡓࡏࡉపୗ࡛ࡲ10% MGRL ᐮኳᇵᆅ࡛ 2
㐌㛫ᡂ㛗ࣥࣅࣝࢥࢫࠋࡓࡏࡉ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᭷ពቑຍࡢࡽࢀࡇࠋࡓࡋ㓝⣲

άᛶࡢቑࡣ⣽⬊㉁ᆺࡢ࣒࣮࢛ࣇࢯⓎ⌧ㄏᑟ㉳ᅉྍࡿࡍ⬟ᛶࡀ♧၀࡚ࡗࡀࡓࡋࠋࡓࢀࡉ㸪ࢥࢫ

పࡣ㓟௦ㅰࣥࣅࣝ N ᮲௳ᑐࡿࡍ㡰ᛂ㔜せ࡞ᙺࢆᢸ࡛ࡇࡑࠋࡓࢀࡽ࠼⪄࠺㸪㔝⏕ᰴࢥࢫࡧࡼ࠾

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

ሙྜ㸪vtc2ࡓࡋᑕ↷ࢆᯝ㸪㏻ᖖ᮲௳࡛ᙉග⤖ࡢࡑࠋࡓࡋࢆࢫࣞࢺ ࡛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 ࢼࢬࢼࢾࣟࢩ 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⏕≀ࡢከᒱࡿࡓࢃ௦ㅰᛂ㛵ࡿࡍ

ᚲ㡲࡞⏕యศᏊ࡛ࡾ࠶㸪ࡢࡑ⣽⬊ෆࣞࡣࣝ࣋ཝᐦไᚚࡿࡍᚲせ࡛ࡲࢀࡇࠋࡿ࠶ࡀ㸪ࢼࢬࢼࢾࣟࢩ

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࠺ࡼࡢࡀࣝ࣋ࣞࢻࢳ࢜ࣞࢡࢾࣥࢪࣜࣆ㸪⣽⬊ෆࡋࡋࠋࡿ࠸࡚ࡗ࡞ࡽ᫂ࡀࡇࡿࡍ㛵

ࢼࢬࢼࢾࣟࢩ㸪ࡣ࡛✲◊ᮏࠋࡿ࠶࡛᫂ࡔᮍࡣࡿ࠸࡚ࡋ㛵ไᚚࡢ⟆⣽⬊ᛂ࡞ࡲࡊࡲࡉࡢࡽ Nudix 
hydrolase ࡵࡓࡿࡍࡽ᫂ࢆᙳ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࠸ࡘయ≀᳜ࡓࡏࡉ⫱⏕᮲௳ୗ࡛ࢫࣞࢺࢫᙉගࡢ㸪୰⛬ᗘࡓࡲࠋࡓࢀࡽࡵㄆࡀቑຍࡢࢬࢧ࣮ࣝ

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

ⴥ㠃✚ࡢቑຍࡀㄆࡽࡉࠋࡓࢀࡽࡵ㸪ⴭ࠸ࡋ▸ᑠࡓࡋ♧ࢆ nudx6/nudx7 ࢳ࢜ࣞࢡࢾࣥࢪࣜࣆࡢ࡚ࡣ࡛

 ࠋࡓࢀࡽࡵㄆࡀቑຍ࡞㢧ⴭࡢࢬࢧ࣮ࣝࣉ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 ಟຍ࠼㸪ከࡢࡃḟ௦ㅰ⏘≀ࡢ⏕ྜᡂ⣔ࡶ㛵

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

㛫ࡢ㍺㏦ࡵࡌࡣࢆ㸪⣽⬊㛫㸪⤌⧊㛫ࣥࣅࣛࣇࡢ≀᳜ࡴྵࢆྜ≀㍺㏦ᶵᵓࡣ࡚࠸ࡘࡃ࡛᫂ࠋࡿ࠶

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

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

ࢼࢬࢼࢾࣟࢩ࡚ࡋ⿵ྜ≀㍺㏦యೃࣥࣅࣛࣇࡢ≀᳜ PUP (AtPUP)ὀ┠ࡋ㸪AtPUP ࣛࣇࡢ࣮࣑ࣜࣇ

 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⫱⏕࡞ᅇࡓࡲࠋࡓࡋ♧ࢆ㸪ࡽࢀࡇ 2 ࡢࡘ AtPUP ࡢ RF 㸪RFࡵࡓࡿࡍ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 ᶵ࡚ࡋྜ≀㍺㏦యࣥࣅࣛࣇ࡚࠸࠾㓝ẕࡣ

㸪AtPUP-GFPࡓࡲࠋࡓࢀࡉ♧ࡀࡇࡿࡍ⬟ ⣽⬊ෆᒁࡿࡅ࠾ⴥࢼࢬࢼࢾࣟࢩ࡚࠸⏝ࢆ㉁ࢡࣃࣥࢱྜ⼥

ᅾᛶࢆゎᯒࡓࡋ⤖ᯝ㸪ࡽࢀࡇ 2 ࡢࡘ AtPUP  ࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ࠶⣽⬊⭷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ࢻࢳ࢜ࣞࢡࢾࢪࣥࢽࢹࣥࣅࣛ

ࡋࠋࡿ࠶ࡀᚲせࡿࡍไᚚཝᐦࡣࣝ࣋ࣞ≀ྜࣥࣅࣛࣇ⣽⬊ෆࡢࡽࢀࡑ㸪ࡵࡓࡿࡍ㛵ᡂ⣔ྜ⏕ࡢ

㸪ࡣࠎᡃ࡛ࡲࢀࡇࠋࡿ࠶࡛᫂ࢇࡣ࡚࠸ࡘㄪ⠇ᶵᵓࡢ௦ㅰ⣔ࣥࣅࣛࣇࡿࡅ࠾≀㸪᳜ࡽࡀ࡞ࡋ

௦ㅰㄪࣥࣅࣛࣇ㸪ࡽゎᯒࡢ㑇ఏᏊ◚ቯᰴࡧࡼ࠾ゎᯒ࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺࡓ࠸⏝ࢆⴥࢼࢬࢼࢾࣟࢩ

⠇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⣽⬊ෆࣥࣅࣛࣇྜ≀ࣞࡢࣝ࣋ㄪ⠇㛵ࡋ

ࡽࡉᚋࠋࡓࢀࡉ၀♧ࡃᙉࡀࡇࡿ࠸࡚ FRTF19 㸪⌧ᅾࡵࡓࡿࡍ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┠ᣦࢻࣀࣃࣟࣉࣝࢽ࢙ࣇ≀᳜ࡓࡋ⤒㊰

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

 

࠙┠ⓗࠚⰾ㤶᪘㤶Ẽᡂศ࡛ࡣࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡿ࠶㸪㤶⢝ရཎᩱ࣮ࣂ࣮ࣞࣇࡸᡂศ࡚ࡋὀ┠࠸࡚ࢀࡉ

࠾࡚ࢀࡽ㝈✀≀᳜ࡢᐃ≉࡞࣮ࣜ࣋ࢬࣛࡣศᕸࡢࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡿࡅ࠾↛㸪ኳࡽࡀ࡞ࡋࡋࠋࡿ

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

ࢣ࣮ࣜ࣋ࢬࣛࢆ࣮ࣟࣇ௦ㅰࡢࣥࢽࢩࢺࣥࡿ࠶㸪Ⰽ⣲ᡂศ࡛࡚࠸࠾㸦Nicotiana tabacum㸧ࢥࣂࢱࡿ

 ࠋࡓࡋⓗ┠ࢆࡇ࠺⾜ࢆ⏘⏕ຠ⋡ⓗࡢࣥࢺࢣ࣮ࣜ࣋ࢬࣛࡾࡼࡇࡿࡍࢺࢡࣞࢲࣜᡂྜ⏕ࣥࢺ
࠙᪉ἲ࣭⤖ᯝྜࣥࢺࢣ࣮ࣜ࣋ࢬࣛࠚᡂ㓝⣲㑇ఏᏊ㸦BAS ཬࡧ RZS1㸧ࢆ 35S ࡉ⌧ୗ࡛㐣Ⓨ࣮ࢱ࣮ࣔࣟࣉ

ࣥࢺࢣ࣮ࣜ࣋ࢬࣛ࠸࡞ࢀࡽぢࡣ㸪㔝⏕ᰴ࡛ࡋῶᑡࡀ㔞ࣥࢽࢩࢺࣥࡢ㸪ⰼⰍࡣ࡛ࢥࣂࢱᙧ㉁㌿ࡓࡏ

㌿ᅉࡢ㊰⤒ࢻࣀࣃࣟࣉࣝࢽ࢙ࣇ㸪ࡓࡲࠋࡓ࠸࡚ࡋ✚࡚ࡋ㓄⢾యࡣࡃከࡢࡑ㸪ࢀࡉฟ᳨ࡀᡂ⏕ࡢ

Ꮚ PAP1 ᡂ㓝⣲㑇ఏᏊ㸦CHS㸧Ⓨ⌧ᢚไయྜࣥࢥࣝ࢝ࡿࢃ㛵ᡂྜ⏕ࣥࢽࢩࢺࣥࡧඹⓎ⌧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㊰⤒ࢻࣀࣃࣟࣉࣝࢽ࢙ࣇ㸪ࡽࡇࡢࡇ

࠶᭷ຠ࡛ࡶࣥࢨࢹ௦ㅰᕤᏛࡿࡅ࠾≀ⰾ㤶᪘ྜࡢ㸪ࡾ࠶㔜せ࡛ࡀቑᙉࡢෆᅾᛶᇶ㉁ࡿࡍ⨨

 ࠋࡓࢀࡽ࠼⪄ࡀࡇࡿ
 
 

 

 

 
㹁㸫㸴 Ⲕࡢⱝⴥᡂ⇍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⏺ⓗࡶ᭱ᾘ㈝ࡿࢀࡉ㣧ᩱࡾ࠶࡛ࡘ୍ࡢ㸪ၟ ᴗⓗ౯್ࡢ㧗࠸స≀࡛

࡞ᦆࢆ㢼ࡢ㸪Ⲕࡣ㸦ẟ≧✺㉳㸧ᙧᡂ࣒࣮ࢥࣛࢺᡂྜࣥࢽࢩࢺࣥ࡞㐣ࡿࡅ࠾ⴥࡢⲔࠋࡿ࠶

㸪R3 MYBࡣⴥ࡛ࡢࢼࢬࢼࢾࣟࢩࡿ࠶࡛≀᳜ࣝࢹࣔࠋࡿ࡞ཎᅉ࠺ ㌿ᅉᏊ࡛ࡿ࠶ CPC ᵝ㑇ఏᏊࡀ㸪

㸪ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿ࠸࡚ࢀࡉࡽ᫂ࡀࡇࡿ࠸࡚ࡋᢚไࢆᙧᡂ࣒࣮ࢥࣛࢺᡂྜࣥࢽࢩࢺࣥ

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

ࡢࢼࢬࢼࢾࣟࢩ㸪ࡣ㠃⾲ࡢḟඖᵓ㐀୕ࡢ㉁ࢡࣃࣥ CPC ࠸࡚ࡋᖏ㟁㈇ࢀࡒࢀࡑ㸪ᵝྠ㉁ࢡࣃࣥࢱ

ࡢⲔࡓࡋ㸪ᅇྠᐃࡽࡇࡢࡇࠋࡓࡗࢃࡀࡇࡿ CPC ᵝ㑇ఏᏊࡢࢼࢬࢼࢾࣟࢩࡣ CPC ㉁ࢡࣃࣥࢱ

Ⲕࡢࡘ㸴ࡢࡇ㸪ࡽࡉࠋࡓࢀࡉ၀♧ࡀࡇࡘᣢࢆ⏝㸪ศᏊ㛫┦సࡕᣢࢆ⬟ᶵࡓఝ CPC ᵝ㑇ఏᏊࡣ㸪

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

㧗࠸Ⓨ⌧ࠋࡓࡋ♧ࢆⲔⴥࡣᩘ࣒࣮ࢥࣛࢺࡢᡂ⇍ⴥࡶࡾࡼⱝⴥࡢ᪉ࡀከࡀࡇ࠸ศࡽࢀࡇࠋࡿ࠸࡚ࡗ

ࡓࡋᐃྠࡽ㸪ᅇⲔࡽࡇࡢ 6 ࡢࡘ CPC ᵝ㑇ఏᏊࡣ㸪ⴥࡢᡂ㛗ẁ㝵࣒࣮ࢥࣛࢺ࡚࠸࠾ᙧᡂ㛵

 ࠋࡿ࠺ࡾ࡞ሗ࡞᭷ຊ࡚࠸࠾⏺Ⲕᴗᑗ᮶ⓗࡣⓎぢࡢᅇࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿ࠸࡚ࡗࢃ
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㹁㸫㸵 ࡢࢼࢬࢼࢾࣟࢩ᰿ẟᙧᡂ㛵ࡿࡍMYB㌿ᅉᏊࡢᶵ⬟ゎᯒ 
 㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧ࡳࡿ㛗ᑿᖾ♸㸪Ọۑ
 
 

 

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

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

せ࡞ᙺࢆᯝࢼࢬࢼࢾࣟࢩࠋࡿ࠸࡚ࡋࡓ(Arabidopsis thaliana)࡚࠸࠾㸪ࡢࡇ᰿ẟᙧᡂࡣከࡢࡃ㑇ఏᏊ

㸪MYBࡕ࠺ࡢ⩌㑇ఏᏊࡢࡑࠋࡿ࠸࡚ࢀࡉไᚚ࡚ࡗࡼࡁാࡢ⩌ ㌿ᅉᏊࡿࡍࢻ࣮ࢥࢆ CAPRICE(CPC)
㸪7ࡣ࣮࣑ࣜࣇ  ࠋࡿ࠸࡚ࢀࡉᵓᡂࡽ㑇ఏᏊࢢࣟࣔ࣍ࡢࡘ
ࡢࢀࡎ࠸㸪cpc ✺↛ኚ␗యࡣ࡛✲◊ᮏ࡛ࡇࡑ  MYB ㌿ᅉᏊࢆᑟධࡋ㸪⾲⌧ᆺ࡞࠺ࡼࡢᙳ㡪ࢆ

㸪MYB࡚ࡋ㏻ࢆᐇ㦂࣮ࣗ࢟ࢫࣞࡿㄪࢆࡍࡽࡓࡶ ㌿ᅉᏊࡢᶵ⬟ࢆゎᯒࢆࡇࡿࡍ┠ⓗ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⤒㊰ࢆࡓࡋ⾲⓶ゅ⣽⬊ࡢቑṪ࣭

ศࡢไᚚ 
⤮Ᏻ㒊ᗉ๛㸪ୗ⏣Ầۑ 1㸪㔠ᒸᶞ 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ᯝ⓶ከ࣮ࣝࣀ࢙ࣇࡢࡃྜ≀ࡴྵࢆ᭷⏝ኳ

↛㈨※࡛ࠋࡿ࠶ᦢỒࡢ㝿ࡿࡌ⏕ᯝ⓶➼ࡢຍᕤṧ´ࡣ㸪ࡀࢇᗫᲠࡾ࠾࡚ࢀࡉ㸪᭷ຠ⏝ࡀᮃࢀࡲ

ࡢࡑ㸪ࡶࡿࡍド᳨ࢆຠᯝࡿࡍᑐ⬊ゅ⣽⓶⾲ࡢᯝ⓶ᢳฟᾮ㸦SPE㸧ࢳࢲࢫ㸪ࡣ࡛✲◊ᮏࠋࡿ࠸࡚

స⏝ᶵᗎࢆゎ᫂ࢆࡇࡿࡍ┠ⓗࠋࡓࡋ 
࠙⤖ᯝ 㸪SPEࡵึࡎࡲࠚ ゅ⣽⬊ᰴ⓶⾲ࢺࣄࡢ HaCaT ⣽⬊ࡢቑṪᑐࡿࡍᙳ㡪ࢆホ౯ࡵࡓࡿࡍ BrdU
⣽⬊ቑṪࡢࡑࠋࡓࡗ⾜ࢆࢭࢵ⤖ᯝ㸪HaCaT ⣽⬊ࡢቑṪࡀ SPE ࡽ᫂ࡀࡇࡿࢀࡉᢚไ᭷ព࡚ࡗࡼ

㸪ୖࡣ࡛⬊ゅ⣽⓶⾲ࠋࡓࡗ࡞ ⓶⣽⬊ቑṪᅉᏊ㸦EGF㸧ཷࡢࡑࡀᐜయ㸦EGFR㸧ࡋྜ⤖㸪Raf-MEK-ERK
SPEࠋࡿࢀࡉㄏᑟࡀ⣽⬊㐟㉮ࡸ⣽⬊ቑṪ࡛ࡇࡿࡍάᛶࢆࣝࢼࢢࢩ 㸪EGFࡣ ฎ⌮࡚ࡗࡼច㉳ࡓࢀࡉ

EGFR ࡧࡼ࠾ Raf㸪MEK1/2㸪ERK1/2 㸪SPEࡽࡉࠋࡓࡋᢚไ᭷ពࢆ㓟ࣥࣜࡢ ⤠ࢆ⿵ೃࢺࢵࢤ࣮ࢱࡢ

ࡣTNF-Įࠋࡓㄪࢆຠᯝࡿࡍᑐ㸪TNF-Į่⃭ࡵࡓࡴ㎸ࡾ EGFR 㸪ERK1/2ࡎࡉࢆάᛶࡢ 㓟ࣥࣜࡢ

ࢆㄏᑟࡀࡓࡋ㸪SPE ฎ⌮ࡾࡼ᭷ពᢚไ࡚࠸⥆ࠋࡓࢀࡉ㸪⾲⓶ゅ⣽⬊ศࡿ࠶࡛࣮࣮࣐࢝ keratin1
ࡧࡼ࠾ keratin10㸪involucrin ࡢ mRNA 㸪SPEࡋᐃ ࢆࣝ࣋ࣞ ࡋホ౯ࢆຠᯝࡿࡍᑐศࡢ⬊ゅ⣽⓶⾲ࡢ

ᯝ㸪SPE⤖ࡢࡑࠋࡓ ࡢ࣮࣮࣐࢝ศࡿࢀࡉㄏᑟ࡚ࡗࡼ࣒࢘ࢩࣝ࢝㧗ࡣ mRNA ቑ᭷ពࢆቑຍࡢࣝ࣋ࣞ

ᙉࠋࡓࡋ௨ୖࡢ⤖ᯝࡽ㸪SPE ࡀ EGFR-ERK ⤒㊰ࡢᢚไࢆ࡚ࡋ⣽⬊ቑṪࢆᢚไࡋ㸪࢘ࢩࣝ࢝ࡽࡉ

 ࠋࡓࢀࡉ၀♧ࡀࡇࡿࡍቑᙉࢆㄏⓎᛶ⾲⓶ゅ⣽⬊ศ࣒
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㹁㸫㸷 㯜⳦ᅛయᇵ㣴ᮭࡿࡼ௰ⴥḟ௦ㅰ⏘≀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ࡾࡼᵝ࡞ࠎ㓝⣲ࢀࡽ▱ࡀࡇࡿࡍ⏘⏕ࢆ㸪Ⓨ㓝㣗ရࡢ〇㐀࡛ࡣ⡿ࡢ࡞㇋ࡸ

⏘㸪ḟ௦ㅰࡸࡓࡋ㯜ࢆ㸪✐≀௨እࡋࡋࠋࡿࢀࡽ࠸⏝ࡀ㯜ࡓࡋᅛయᇵ㣴ࢆ⳦㯜࡚ࡋᇶᮦࢆ≀✐

㸦᪥ᮏ࣡ࢫ࣑ࣃࣥ㸪ᙜ◊✲ᐊ࡛࡛࣡ࡇࡑࠋ࠸࡞ࢇࡣࡓ࠸⏝ࢆ㯜⳦ᅛయᇵ㣴ᚤ⏕≀ኚࡢ≀

ⴥࣈ࣮ࣜ࢜⢑㸧1)㸪ࡾ⤠࠺ࡪࣥ ≀⏕ᚤࡀ≀⏘㸪᳜≀ḟ௦ㅰࢁࡇࡓࡗ⾜ࢆ㯜⳦ᅛయᇵ㣴࡚࠸⏝ࢆ(2

ኚࡀࡇࡿࢀࡉ᫂ࠋࡓࡗ࡞ࡽᮏ◊✲࡛ࡣ㸪ᮭ௰ⴥࡢ᭷ຠᡂศࢻࢩ࣏ࢽࢤࡿ࠸࡚ࢀࡽ▱࡚ࡋ㓟ࡸ

ࠋ࠙ࡓࡋᣦ┠ࢆࡇࡿࡍᚤ⏕≀ኚࡾࡼ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⳦ࡢ࡚ࡶ࡚࠸࠾ᮦᩱࡢࡽࡕᯝ㸪⤖ࡢࡑࠋࡓࡗ⾜

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

MeOH ࡛ᢳฟࡋ㸪HPLC-DAD-MS ศᯒࢁࡇࡓࡗ⾜ࢆ㸪UV ྾ࡽࣝࢺࢡ࣌ࢫࢫ࣐ࣝࢺࢡ࣌ࢫ㸪ࣟࢡ

⛬ࡢຍỈศゎࡢ㓟ࣥࢤࣟࣟࢡࡈᰴ⳦ࡢ⳦㸪㯜ࢀࡉㄆ☜ࡀ㓟࢙ࣇ࢝ࡿ࠶࡛≀ຍỈศゎࡢࡑ㓟ࣥࢤࣟ

ᗘ㐪ࡀ࠸ㄆࡓࡲࠋࡓࢀࡽࡵ㸪⥲ྵ࣮ࣝࣀ࢙ࣇ࣏ࣜ᭷㔞ᢠ㓟άᛶኚࡀㄆࢀࡽࡵ㸪ࡢࡑኚࡣ⳦

ᰴࡈ≉ᚩⓗ࡞ഴྥࠋࡓࡋ♧ࢆ௨ୖࡾࡼ㸪㯜⳦ࡢᅛయᇵ㣴ᮭ࡚ࡗࡼ௰ⴥᡂศࡢᚤ⏕≀ኚࡀ㉳ࡾࡇ㸪

2021 ࡽዟᕝ㸪ᒣୗ㸪ோᡞ⏣㸪⚄ᓮ (1ࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ࠶ᚩⓗ࡛≉ࡈᰴ⳦ࡣኚࡢࡑ ㎰

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 ⢾ᒀᛶ㦵᱁➽ⴎ⦰ࣔࡢࢫ࣐࢘ࣝࢹ STZ ᢞ᪉ἲែゎᯒ 

㸪ඵ⃝⳯ኸࡿࡦᐑ⏣㈼࿘㸪Tolulope Peter Saliu1㸪Ọۑ 1㸪ᶫᮏᏕኴ㑻 1㸪 

டἑᐇ㡢㸪Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 

㸦ᗈᓥ࣭⏕≀⏕⏘㸪1ᗈᓥ㝔࣭⤫ྜ⏕㸧 

 

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

࡚ࡋၥ㢟ࡢࡑࠋࡿ࠸࡚ࡗ࡞⢾ᒀྜేࡢண㜵ࡸ⒪ࢆᣦྥࡓࡋ㣗ရ⣲ᮦࡀ᥈⣴ࡾ࠾࡚ࢀࡉ㸪ᶵ

⬟ᛶヨ㦂ࢫ࣐࢘ࡣ࡚࠸࠾ streptozotocin㸦STZ㸧ࢆᢞࡋ㸪⢾ᒀࢆㄏⓎࡀࣝࢹࣔࡿࡍᗈࡃ⏝࡚ࢀࡉ

ࡢ⣔⤫㛫࡛ࢫ࣐࢘㸪ࡋࡋࠋࡿ࠸ STZ ࡢ㧗⏝㔞࡛ࡸ࠸㐪ࡢឤཷᛶࡿࡍᑐ STZ ᢞࡿࡼ⤌⧊㞀ᐖ࡞㸪

⢾ᒀྜేࡢホ౯ࡿࡅ࠾ၥ㢟Ⅼࡀᣦࠋࡿ࠸࡚ࢀࡉᮏ◊✲࡛ࡣ㸪㧗⏝㔞ࡢ STZ ᢞ㸪ࡧࡼ࠾ప⏝㔞

ࡢ STZ ࡿ࡞␗ࡢᢞࡋ㏉ࡾ⧞ 2 ࡇࡿࡍゎᯒ࡚࠸ࡘែࡢ➽㦵᱁ࡿࡅ࠾ࢫ࣐࢘ࣝࢹ⢾ᒀㄏⓎࣔࡢࡘ

 ࠋࡓࡋⓗ┠ࢆࡇࡿࡍᥦࢆࣝࢹ⢾ᒀᛶ㦵᱁➽㞀ᐖࣔ࡞㸪᭱㐺ࡋド᳨ࢆ␗ᕪࡢែ࡛
࠙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⢾ᒀ࡚ࣔ࠸࠾ࣝ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➽ែ࡚ࡗࡼㄏᑟ᪉ἲࡢ㸪⢾ᒀࢀࡽࡵㄆࡀⓎ⌧ኚືࡢ㛵㐃㑇ఏᏊ⅖ࡧࡼ࠾௦ㅰ㸪࣮ࢠࣝࢿ

ᕪ␗ࡀᏑᅾࡽࡇࡿࡍ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  ኚࡢᗘ⃰ࣥࣜࢫࣥ
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⠇ࢮ࣮ࢸࣟࣉࡢ㓝⣲ศゎ≀ࢮ࣮ࢲࢳࣉ࣌ࣝࢪࢳࣉ࣌ࢪ㸦DPP㸧IV άᛶ㜼ᐖࡀㄆࡓࢀࡽࡵ

ࠋ࠙ࡓࡳヨࢆ༢㞳࣭ྠᐃࡢᡂศࡽࡇ 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㓟㓄ิࣀ࣑ࡢࢡ࣮ࣆྛࠋࡓࡗ࠶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ࢫ࣮ࢥࣝࢢᢞ๓ N5-2 ⏬ศࢆᢞ(100 
mg/kg)㸪⥆࡚ࡅ 1 g/kg BW ୖࡢ㸪⾑⢾್ࡋᐃ ࢆ⢾್⾑ࡢᾮ⾑ࡓࡋᅇࡾࡼ⬦ᢞ㸪ᑿ㟼ࢆࢫ࣮ࢥࣝࢢࡢ

ࡣ᪼ 30 ศⅬ࡛ࢫ࣐࢘ࡢ⩌࣮ࣝࣟ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ᐖࢆ࡚ࡋ⢾㈇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 ⢾ᒀᛶ⭈ࢫ࣐࢘ࡿ࠼⢾㌿⛣ࡢࣥࢪࣜ࣌ࢫண㜵ຠᯝ 
டἑᐇ㡢㸪ඵ⃝⳯ኸۑ 1㸪ᶫᮏᏕኴ㑻 1㸪Ọࡿࡦ㸪▼ᶫ┿⣖ 2㸪㐲⸨ ఙ 2㸪 
Thanutchaporn Kumrungsee1㸪▮୰つஅ 1 
㸦ᗈᓥ࣭⏕≀⏕⏘㸪1ᗈᓥ㝔࣭⤫ྜ⏕㸪2㸦ᰴ㸧ᯘཎ㸧 

 

࠙┠ⓗࠚ㏆ᖺ㸪⢾ᒀᛶ⭈ࡣ⢾ᒀ⨯ᝈ⪅ࡀቑࡿ࠸࡚࠼Ⅼࡸேᕤ㏱ᯒ⛣⾜⋡ࡢ㧗ࡽࡉὀ┠࠾࡚ࢀࡉ

ࡿࡍᏑᅾ⓶ᯝࡢ᯿ᶲࡣࣥࢪࣜ࣌ࢫ࣊ࠋࡿ࠸࡚ࢀࡽࡵồࡀ㣗ရ⣲ᮦࡍ♧ࢆண㜵ຠᯝ࡚ࡋᑐ㸪⭈㞀ᐖࡾ

ࡉ⛣㌿ࢆࢫ࣮ࢥࣝࢢࣥࢪࣜ࣌ࢫ࣊ᅾ㸪⌧ࠋࡿ࠸࡚ࡋ᭷ࢆ⏝స⌮⏕࡞㸪ከᵝࡾ࠶࡛✀୍ࡢࢻࣀ࣎ࣛࣇ

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

࡚࠸࠾ࢫ࣐࢘ࣝࢹㄏᑟᛶ⭈ࣔࣥࢽࢹ G-Hes ᦤྲྀࡿࡼண㜵ຠᯝࢆぢฟࡾ࠾࡚ࡋ㸪ᮏᐇ㦂࡛ࡣ⮫ᗋୖ

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

streptozotocin(STZ)ࡢ⭡⭍ෆᢞࢆ 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⩌ ᢞᚋ ࡢ1% G-Hes
ࢆ㧗⬡⫫㣗ࡴྵࢆ 8 㐌㛫ᦤྲྀࡓࡏࡉ G-Hes ࡲࠋࡓࢀࡽࡵㄆࡀᅇࡢᨵၿ㸪య㔜ࡢ㔜㔞⭈ࡸ⢾್⾑ࡣ࡛⩌

ࡿࡍ㛵⢾྾ࡢ࡛⮚⭈㸪ࡓ Slc5a2 㑇ఏᏊࡢ DN ࡣపୗࡢⓎ⌧㔞ࡢ࡛⩌ G-Hes ᦤྲྀࡾࡼ᭷ពᅇ

ࡽࡉࠋࡓࡋ༢⌫࣭ࢪ࣮ࣇࣟࢡ࣐⣽⬊ࡢ⤌⧊ᾐ₶㛵ࡿࢃ chemokine ࡿ࠶࡛ Ccl2 㑇ఏᏊࡢⓎ⌧ୖ᪼

ࢆ G-Hes ᦤྲྀࡾࡼ᭷ពపୗࡏࡉ㸪ࡽࡉ⅖ᛂ㛵ࡿࡍ NF-țB ࡀ㉁㔞ࢡࣃࣥࢱ DN ⩌࡛ቑຍࡋ

㸪G-Hesࡀࡓ ⩌࡛ῶᑡഴྥࠋࡓࡋ♧ࢆ௨ୖࡢ⤖ᯝࡾࡼ㸪⢾ᒀᛶ⭈ࢫ࣐࢘ᑐ࡚ࡋ㸪G-Hes ⢾ᨵၿ⾑ࡣ

ຠᯝ㸪⮚⭈ࡧࡼ࠾ᑐࡿࡍ⮚ჾಖㆤຠᯝࢆ᭷ࠋࡓࢀࡽ࠼⪄ࡿ࠸࡚ࡋ 
 

 

 
㹂㸫㸲 ࣑ࣥࢱࣅ B12Ḟஈ࣮࣐ࣁࢶࣝࡢⓎ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⣲⿵ࡢࢮ࣮ࢱࣥࢩࣥࢽ࢜ࢳ࣓ࡧ
elegans) ࡚࠸࠾✲◊ࡓ࠸⏝ࢆ㸪B12 Ḟஈࡣ⏕యෆࢫࢡࢵࢻࣞࡢไᚚᶵᵓࡏࡉ⥢◚ࢆ㸪ⴭ࠸ࡋ㓟ࣞࢺࢫ

ࡉ㧗ࡢ⋠Ⓨࡢ࣮࣐ࣁࢶࣝࡿࡅ࠾⪅㸪B12Ḟஈᝈࡓࡲࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿࡍㄏⓎࢆ㞀ᐖࢫ

ࡣ✲◊ᮏࠋࡿ࠶࡛᫂ࡣ㛵㐃ᛶ࡞ヲ⣽ࡢⓎ࣮࣐ࣁࢶࣝ㸪B12ḞஈࡀࡿࡍᏑᅾᩘ「ࡣぢ▱ࡍ♧ࢆ

࡚࠸ࡘ㛵㐃ᛶࡢ⾜Ⓨ࣭㐍ࡢ࣮࣐ࣁࢶࣝ㸪B12Ḟஈࡋ⏝ࢆ⥺ࡢࣝࢹ࣮࣐ࣔࣁࢶࣝ

ヲ⣽᳨ウࢆࡇࡿࡍ┠ⓗࠋࡓࡋ 
࠙᪉ἲ࣭⤖ᯝ࣮࣐ࣁࢶࣝࠚ࡚ࣔࡋࣝࢹ㸪⥺ GMC101㸦25Υ࡛⏕⫱ࡓࡏࡉ㝿ࢻ࣑ࣟࢺࣄ

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ࢻ࣑ࣟࢺࣄșࡀⓎ⌧ࡓࡋᣦᶆ㸧ࢻ࣑ࣟࢺࣄࠋࡓࡋ♧ࢆș㔞ࢺࢵࣟࣈࣥࢱࢫ࢚࢘ࢆἲ࡛ホ

౯ࢁࡇࡓࡋ㸪࣮ࣝࣟࢺࣥࢥ B12Ḟஈ⥺࡛ࢻ࣑ࣟࢺࣄș㔞ᕪ␗ࡣぢࡋࡋࠋࡓࡗ࡞ࢀࡽ㸪ࣄ

࣑ࣟࢺࣄᑿ㒊ဗ㢌㒊ࡢ⥺ࡣ㸪B12Ḟஈ⥺࡛ࢁࡇࡓࡋᢠయᰁⰍἲ࡛⺯ගᶆ㆑ࢆșࢻ࣑ࣟࢺ

㛵จ㞟ࡢșࢻ࣑ࣟࡣḞஈࡢ㸪B12ࡾࡼᯝ⤖ࡢࡽࢀࡇࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ࠸࡚ࡋ㞟୰ࡀșࢻ

ࡀࡇࡿ࠸࡚ࡋ᥎ᐹࢀࡉ㸪⌧ᅾࡢࡑヲ⣽᳨࡚࠸ࡘウࠋࡿ࠸࡚ࡋ 
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㹂㸫㸳 ⅖ᢚไຠᯝࢆⓎ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

චㄪ⠇࡞ຠᯝ࣮ࢠࣝࣞᢠࡸᢠ⅖ຠᯝ࡚࠸࠾⳦ங㓟ࡢࠎ✀ࠋࡿ࠸࡚ࡋ᥈⣴ࢆ⏝యㄪ⠇స⏕ࡢࡑ

స⏝ࡀከࡃሗ࿌ࡀࡿ࠸࡚ࢀࡉ㸪ⅆⴠ⳦ࡣචㄪ⠇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ㄏᑟᛶ⅖ᛂ࣏ࣜࡿ
࠙᪉ἲࢫ࣐࢘ࠚ⭁⮚⣽⬊ࢆ 1.0×10cfu 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 ἲࡾࡼᐃ㔞ࡓࡲࠋࡓࡋ㸪ⅆⴠᛶங㓟⳦ࡧࡼ࠾

┿ᛶⅆⴠ⳦࡚࠸࠾㸪ࡶ᭱ࢀࡒࢀࡑᙉຊ TNF-Į⏘⏕ࢆ᭷ពᢚไࡓࡋ Lactobacillus (Lb.) hilgardii H-50
ࡧࡼ࠾ Lb. homohiochii S-26 ࡿࡼ⌮๓ฎࡢ IL-1ȕࡧࡼ࠾ IL-6 ⏘⏕㔞ࢆ ELISA ἲࡾࡼᐃ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 ༢య่⃭ẚ㍑࡚ࡋ㸪Lb. hilgardii H-50 ࡧࡼ࠾ Lb. homohiochii S-26 㸪LPSࡣ⌮๓ฎࡢ
ㄏᑟᛶ TNF-Į⏘⏕㔞ࢆ᭷ពᢚไࡓࡲࠋࡓࡋ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Ⓨࢆᢚไຠᯝ⅖ᙉຊࡶ Lb. hilgardii H-50
㸪Lb. hilgardii H-50ࡣᚋࠋࡓࡋᡂຌ㑅ᢤࡢ  ࠋࡿ࠶ᚲせ࡛ࡀゎ᫂ࡢ࣒ࢬࢽ࢝ᛂ⟅ᢚไ࣓⅖ࡢ

 

 

 
㹂㸫㸴 Ⓨ㓝ࢶ࣮ࢹṧ´ࢫ࢚࢟ΰྜ≀ࡿࡼ⮬↛චᛂ⟅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ࡾࡼࡇࡿࡏࡉ㸪Ț-ࣀ࣑㓗㓟㸦GABA㸧ࢆ㔞ࡴྵⓎ㓝ࢶ࣮ࢹ

ṧ´ࢫ࢚࢟ΰྜ≀㸦fDREM㸧ࡢ㛤Ⓨᡂຌࡽࡉࠋࡓࡋ㸪ࢫ࣐࢘⭁⮚⣽⬊ࢆ fDREM 㸪ᮍࡿࡍ่⃭࡛

Ⓨ㓝ࢶ࣮ࢹࡢṧ´ࢫ࢚࢟ΰྜ≀㸦DREM㸧่࡛⃭ࡢẚ㍑࡚ࡋ㸪⮬↛චᛂ⟅ᐤࡿࡍ TNF-Ș⏘⏕ࡀ

ࡿࡅ࠾⏝ቑᙉసࡢࡇ㸪ࡋࡋࠋࡓࡋぢฟࢆࡇࡿࢀࡉㄏᑟࡾࡼ GABA ࡇࡑࠋ࠸࡞࠸࡚ࡗศࡣᙺࡢ

࡛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ᐖ࡛ࡿ࠶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 ࡛ඹ่⃭ྛࠋࡓࡋᛂᾮࢆ 72 㛫ᇵ㣴ᚋ㸪ᅇࡓࡋᇵ

㣴ୖΎࡢ TNF-Ș㔞ࢆ ELISA ἲࡾࡼᐃ㔞ࠋࡓࡋ 
࠙⤖ᯝ⪃ᐹࠚBCC ฎ⌮ࡾࡼ㸪DREM ㄏᑟᛶࡢ TNF-Ș⏘⏕㔞ࡣኚࡀࡓࡗ࡞ࡋ㸪fDREM ㄏᑟᛶࡢ

TNF-Ș⏘⏕㔞ࡣ BCC ᮍฎ⌮ẚ㍑࡚ࡋ᭷ពῶᑡࠋࡓࡋຍ࡚࠼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࡞ࡽ᫂ࡀࡇࡿࡍቑᙉࢆ⟆චᛂ↛⮬࡚ࡋࢆࢢࣥࣜࢼࢢࢩ
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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࿌ࡀࡇࡿ࠶ࡀᢠ⅖ຠᯝࡸ⏝సࡿࡍᨵၿࢆ௦ㅰࡢ㉁⬡ࡸࢫ࣮

ᑐࡿࡍ⬺㢛⢏ᢚไࡢࣥࢳࢳࢲࢫࡿࡼᢠ࣮ࢠࣝࣞຠᯝࡢヲ⣽࡚࠸ࡘ᫂ࢆࡇࡿࡍࡽ┠ⓗࡋ

ά㸪ᵓ㐀ࡾࡼẚ㍑ࡢ㢛⢏ᢚไຠᯝ⬺ࡢࣥࢳࣞࣅࣀࡿ࠶࡛ࣥ࣎ࣛࣇࢩ࢟ࢺ࣓࣏ࣜ㸪ྠᵝࡓࡲࠋࡓ

ᛶࡢ┦㛵ᛶ᳨࡚࠸ࡘウࢆࡇࡿࡍ┠ⓗࠋࡓࡋ 

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

ホࡢ⣽⬊ẘᛶࠋࡓࡋホ౯ࢆ㢛⢏ᢚไຠᯝ⬺ࡢࣥࢳࢳࢲࢫ࡚ࡋᣦᶆࢆᨺฟࡢࢮ࣮ࢲࢽ࣑ࢧࢯ࢟࣊-Eࡿࡍ

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

࣒࢘ࢩࣝ࢝⣽⬊ෆࡿࢀࡉㄏᑟࡾࡼ㸪ᢠཎ่⃭ࡋ㝿㸪⬺㢛⢏ḟࠋࡓࡋᢚไ᭷ពᗘ౫Ꮡⓗ⃰ࡃ

ࡣࣥࢳࢳࢲࢫ㸪ࡽࡉࠋࡓࡋᢚไࢆࢀࡇࡣࣥࢳࢳࢲࢫ㸪ࢁࡇࡓࡋウ᳨ࢆᙳ㡪ࡍࡰཬ᪼ୖࡢᗘ⃰ࣥ࢜

ᢠཎㄏᑟᛶࡢᚤᑠ⟶ᙧᡂࢆᢚไࡢࡽࢀࡇࠋࡓࡋᢚไస⏝ࡣ㸪ࡶࡾࡼࣥࢳࣞࣅࣀࡶࢀࡎ࠸ᙉࡀࡇ࠸᫂ࡽ

ఏ㐩⤒㊰ࣝࢼࢢࢩ㢛⢏⬺ࡿࢀࡉច㉳ࡾࡼ㸪ᢠཎ่⃭ࡵࡓࡿࡍࡽ᫂ࢆస⏝ᶵᗎࡢࡑࠋࡓࡗ࡞

ཬࡍࡰᙳ㡪᳨ࢆウࡢࡑࠋࡓࡋ⤖ᯝ㸪ࡣࣥࢳࢳࢲࢫ㸪PI3Kࡧࡼ࠾ Aktࣥࣜࡢ㓟ࢆᢚไࡀࡇࡿࡍ☜ㄆࡉ

ᇶࢩ࢟ࢺ㸪࣓ࡣάᛶࡢࡑ㸪ࡋᢚไࢆ⟆㢛⢏ᛂ⬺ࡿࡼ⌫ዲሷᇶࡣࣥࢳࢳࢲࢫ㸪ࡾࡼᯝ⤖ࡢ௨ୖࠋࡓࢀ

 ࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ࠶㔜せ࡛ࡀ⨨ࡸᩘࡢỈ㓟ᇶ

 

 

 
㹂㸫㸶 㟁Ẽ≀ᛶࡓ࠸⏝ࢆ⡿ࡢ྾Ỉ㐣⛬ࡢィ  

 ዟ Ṍᐇ㸪ᕝΎྖ㸪⩚⩏㞝㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧ۑ
 
 

 

࠙┠ⓗࠚ ⡿ࡣ᪥ᮏࡢ㣗࡛ࡾ࠶㸪⡿㣤ຍᕤ㣗ရࡶ࡚ࡋᵝ࡞ࠎᙧែຍᕤࢀࡉὶ㏻ࠋࡿ࠸࡚ࡋ⅕㣤᧯

సࡣ㸪⡿ࢆᾘࡃࡍࡸࡋ㣗㐺ࡓࡋ⡿㣤ኚࡢࡵࡓࡿ࠼せ࡞᧯స࡛ࡢࡇࠋࡿ࠶⅕㣤᧯సࡢ๓ࡣ㸪

Ỉࡢ྾Ỉ㸦ᾐₕ㸧᧯సࠋࡿࢀࢃ⾜ࡀ྾Ỉ᧯సࡣ㸪⡿ࡢ୰ᚰ㒊࡛ࡲỈศࡾࡼࡇࡿࡏࡽࡓࢃࡁ⾜ࢆ㸪

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

㸪ࡣ⡿࡞࠺ࡼࡢࡇࠋࡿࡍฟ⁐Ỉ୰ࡀᡂศࡢ࡞㓟ࣀ࣑ࡸࣥࣉࣥࢹ㸪ࡋ⏕Ⓨࡀࢀ࡛ࡇࡿ࡞ࡃࢁࡶ

⅕㣤ᚋࡢ㣗ࡸ㣗ឤࡀపୗࡵࡓࡢࡑࠋࡿࡍ㸪⡿ࡢᾐₕ㛫ࢆ㐺ษタᐃࡀࡇࡿࡍ㔜せࠋࡿ࡞⡿ࡢ྾

Ỉ㐣⛬ࢆ㠀◚ቯ࣭㠀᥋ゐ࡛࣒ࢱࣝࣜࡘィ ࡤࢀࡁ࡛ࡇࡿࡍ㸪⡿㣤ຍᕤ㣗ရࡢ⏝㏵ࡓࡏࢃྜ㐺

ษ࡞྾Ỉ᮲௳ࢆタᐃࠋࡿࡁ࡛ࡀࡇࡿࡍᮏ◊✲࡛ࡣ㸪⡿ࡢ྾Ỉ㐣⛬ࡢ㟁Ẽ≀ᛶኚࢆ㐃⥆ⓗ ᐃࡋ㸪

⡿ࡢ྾Ỉ≧ែࡢ㛵ಀࢆ᫂ࢆࡇࡿࡍࡽ┠ⓗࠋࡓࡋ 
࠙᪉ἲ࣭⤖ᯝࠚ ᅜෆ⏘ࡕࡿ࠺⡿㸦↓Ὑ⡿㸧Ỉ㐨Ỉࢆヨᩱ࣮ࣞࢺࠋࡓ࠸⏝࡚ࡋ≧ᐜჾ⡿Ỉࢆሸ

㸪LCRࡋᤄධ〇㸧㛫ࢫࣞࣥࢸࢫᖹ⾜ᖹᯈ㟁ᴟ㸦ࢆヨᩱࡢࡇࠋࡓࡋᐃヨᩱ ࡢࡾ㸪ᐜჾධࡋ ⏝ࢆࢱ࣮࣓

྾Ỉ㔞ኚ㸪㟁Ẽ≀ᛶኚࡋᐃ ࢆ྾Ỉ㔞ࡢ㸪⡿ྠࠋࡓࡋᐃ㛫㛫㝸࡛ ᐃ୍ࢆ㟁Ẽ≀ᛶࡢヨᩱ࡚࠸

ࡢ㛵ಀࢆホ౯ࡽࡉࠋࡓࡋ㸪 ᗘ᮲௳ࢆኚࡏࡉ㸪྾Ỉ ᗘࡀ྾Ỉ㐣⛬ཬࡍࡰᙳ㡪ࢆホ౯ࠋࡓࡋ 
ࡽ᫂ࡀࡇࡿ࠶ࡀ㛵㛵ಀ┦࡞㸪Ⰻዲࡣ㛫ࡢ྾Ỉ㔞㸧ࢫࣥࢱࢩࣃࣕ࢟㸪≉ᯝ㸪㟁Ẽ≀ᛶ㸦⤖ࡢࡑ

 ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡢ ィ࡛࣒ࢱࣝࣜࡘ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ᕝΎྖ㸪⩚⩏㞝㸦ᗈᓥ㝔࣭⤫ྜ⏕㸧ۑ

 
 

 

࠙┠ⓗࠚ⌧ᅾ㸪ከࢳ࢘ࣃࢺࣝࢺࣞࡢࡃධࡾㆤ⏝㣗ရၟࡀရࡢࡽࢀࡇࠋࡿ࠸࡚ࢀࡉ㣗ရࡢ〇㐀ᕤ⛬࡛

ࡋホ౯ࢆᛶ≀ࡾࡼࡇ࠺⾜ࢆቯ᳨ᰝ◚ࡢ࡞ᐃ ࡉ◳㸪ࡋ㛤ᑒࢆࢀࡇ㸪ࡋฟࡁᢤࢆ〇ရ㸪ᐃᮇⓗࡣ

ࡢ〇ရࡢ㸪࡚࡛ࡇࡑࠋ࠸࡞ࡁ࡛ࡣࡇࡿࡍホ౯ࢆᛶ≀ࡢ〇ရࡢ࡚ࡿࡍ㸪ฟⲴࡣቯ᳨ᰝ࡛◚ࠋࡿ࠸࡚

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

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

                     ࠋࡓࡋウ᳨ࢆᐃ᪉ἲ ࡞ࡓ᪂ࡿࡍ᥎ᐃࢆࡉ◳ࡽ⋠ࢢࣥࣖࡓࢀࡽ㸪ᚓࡋฟ⟭ࢆ
࠙᪉ἲ࣭⤖ᯝࠚᐇ㦂ヨᩱ࡚ࡋ㸪ࢆࢫ࣮ࣟ㇜࣭ࣔ࢞ࣕࢪ࣭ࣥࢥࢲ࣭ࣥࢪࣥࢽ⏝ࢆࢀࡒࢀࡑࠋࡓࡋ

ᡂᆺᚋຍ⇕ྛࠋࡓࡗ⾜ࢆヨᩱᑐࡋ㸪ഹ࡞ṍࢆࡳຍࡿ࠼㠀◚ቯᅽ⦰ヨ㦂࠸⾜ࢆ㸪ᛂຊኚࢆḟඖ

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ࡣࣔ࢞ࣕࢪ࣭ࣥࢥࢲ࣭ࣥࢪࣥࢽ✺

  ࠋࡓࡋᐃ ࢆࡉ◳ࡢ㸪ྛヨᩱ࠸⾜ࢆษ᩿ヨ㦂ࡣࢫ࣮ࣟ㇜㸪ࢆヨ㦂ࡋ่ࡁ
ࡢ⋠ࢢࣥࣖࡢヨᩱࡓࡋᐃ ࡚ࡗࡼ㸪㠀◚ቯヨ㦂ࡉ◳ࡢヨᩱࡓࡋᐃ ࡚ࡗࡼᯝ㸪◚ቯヨ㦂⤖ࡢࡑ

㛫ࡣⰋዲ࡞┦㛵㛵ಀࡀࡇࡿ࠶ࡀ᫂ࡢࡽࢀࡇࠋࡓࡗ࡞ࡽ⤖ᯝࡣ㸪㣗ရࢆࡉ◳ࡢ㠀◚ቯ࡛᥎ᐃ࡛ࡁ

ࡍ ィྠࢆࡉ◳ࡢࡢ㣗ᮦࡢෆࢳ࢘ࣃࡓࢀධࢆ㣗ᮦࡢᩘ「ࡣ࡚ࡋㄢ㢟ࡢᚋࠋࡿ࠸࡚ࡋ♧ࢆᛶ⬟ྍࡿ

 ࠋࡿ࠶࡛ࡇࡿࡍ❧☜ࢆ᪉ἲࡿ
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࣭ኳ㔝࣒ࢨ࢚ࣥओ 

 㣗ရओ࣮ࣇ࣭ࣝ

࣭ụ⏣⢾ᕤᴗओ 

࣭ओ⊦ཎၟ ᒣཱྀႠᴗᡤ 

 ओࣅࢳ࢚࣭

࣭ओࡵࡦ࠼㣧ᩱ 

࣭ओࢧࣥࢭ࣭࣒ࢨ࢚ࣥ 

࣭ओ⇃ 

࣭ሯჾᲔओ す᮲ᨭᗑ 

࣭ᒸᒣ┴㓇㐀⤌  ྜ

 ஙᴗओ࣮ࣚࣁ࣭࢜

࣭∦ᒣᏛᕤᴗओ ᒸᒣႠᴗᡤ 

 㣗ရओࣖࣂ࣭࢝

࣭ओᶵ⬟ᛶ㣗ရ㛤Ⓨ◊✲ᡤ 

࣭༠Ⓨ㓝࢜ࣂओ 

   ᒣཱྀᴗᡤ⏕⏘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 

࣭ṇओ ᒣཱྀႠᴗᡤ 

 

 

 

 

 

 

࣭ओࣇࢯ 

࣭ओឡ 

࣭⯆⏘ᴗओ 

࣭ᒣஙᴗ㎰ᴗ༠ྠ⤌  ྜ

࣭ὒ㤶ᩱओ 

࣭औࢳࢢࢱ 

࣭㫽ྲྀ⛉ᏛჾᲔओ 

࣭औ⏣ὒᇽ 

࣭᪥ᮏࣈ࣮ࣜ࢜ओ 

࣭ओᯘཎ 

࣭ഛ๓ᡂओ 

 ஙᴗओࡾࢃࡲࡦ࣭

࣭ओị ◊✲ᡤ 

࣭ओࢺ࣮ࣀࢡࢸࣛ࣡ࢪࣇ 

࣭ओᢇ᱓⌮ 

 ओࣂࣀࢸࣟࣉ࣭

࣭ၿ〇⸆ओ 

 ओࣔࢺ࣐࣭ࣝ

࣭ओ୕ࢡࢵࢸࣥࣟࣇ࣡ࢶ 

࣭ᐑୗ㓇㐀ओ 

࣭ओᐑ⏣⸆ရ 

 ओ࣑ࣝ࢝ࢣࣛࣁࢫ࣭ࣖ

 ओ࣐࣭࢟ࣖ

࣭ओࡔࡲࡸᒇ 

࣭ඵᖭ≀⏘ओ   㸦༑㡢㡰㸧 
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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


