
࣐࣮ࢸ   (1)࠺ࡼࡳ࡚ࡗసࢆගࡢࣝࢱ࣍  .2

  ᶵჾศᯒ࡜ᡂྜࡢⓎගᇶ㉁≀⏕ࣝࢱ࣍

 

࡟ࡵࡌࡣ 1 a, b) 
 

ࠊ㢮ࢥࣀ࢟ࠊ࢔ࣜࢸࢡࣂࠋࡿ࠸࡚ࢀࡽ▱ࡀࡢࡶ࡞ࠎᵝࡣ࡟≀⏕ࡿගࡿࢀࡉ⾲௦࡟ࣝࢱ࣍ 

 ࠋࡿࢀࡉぢฟࡀࡢࡶࡿࡍⓎග࡛⩌≀⏕࡞ᗈ⠊ࠊ࡝࡞㦵㨶㢮◳ࡸ㛛≀ື᳝⬨↓ࡢ࡝ࢇ࡜࡯

ࡣᩘࡢࡑ 1000 ✀௨ୖࠊࡀࡿࡰࡢ࡟Ⓨග⏥⹸ࢥࣀ࢟ࡸ㢮ࢆ㝖ࡣ࡝ࢇ࡜࡯ࡤࡅᾏ᳇࡛ࡿ࠶㸦Ⓨ

ගࢁࡇ࡜ࡢࡲ࠸ࡣ≀᳜ࡿࡍぢฟ࠸࡞࠸࡚ࢀࡉ㸧ࠋගࡾ᪉ࡶከᙬ࡛ࣝࢱ࣍ࠋࡿ࠶㸦෗┿ 1㸧ࡣ

᫂⁛ࢤࣛࢡࣥ࣡࢜ࠊࡋ㸦෗┿ 2㸧ࠊ࢝࢖ࣝࢱ࣍ࠊኪග⹸ࡣ࡝࡞ᶵᲔⓗ࡜ࡿࡍ่⃭࡟ගࣖࠊࡾ

┿㸦෗ࢣࢱ࢘ࢥ 5㸧ࡣ᫨ኪගࡶࢀࡎ࠸ࠋࡿࡅ⥆ࡾయෆࡿ࠶࡟Ⓨගჾᐁ࡛ࡢⓎග࡛࢘ࠊࡀࡿ࠶

┿㸦෗ࣝࢱ࣑࣍ 3㸧ࡸⓎග࢖࢝ࢦ㸦෗┿ 4㸧ࡣⓎගᾮࢆయእ࡟ᨺฟ࡚ࡋගࠋࡿ 

෗┿ ┿෗          ࣝࢱ࣎ࢣ࢖࣊ 1 ┿෗     ࢤࣛࢡࣥ࣡࢜ 2  ࣝࢱ࣑࣍࢘ 3

෗┿ 4 Odontosyllis ᒓࡢⓎග࢖࢝ࢦ             ෗┿           ࢣࢱ࢘ࢥࣖ 5

 

 ⏕≀Ⓨගࡢ㐍໬ⓗ㉳※ࡣᆅ⌫኱Ẽ⎔ቃࡀ᎘Ẽⓗࡽ࠿ዲẼⓗ࡟ኚ໬ࡓࡋ㝿ࡢ㓟⣲ẘᛶ࡟ᑐ

㐣⛬࡛㓟⣲㓟໬ࡢ㐍໬ࠋ࠸࡞࠸࡚ࡗゎࡃࡼࡣᐇࠊࡀࡿࢀࢃゝ࡜ࡓࡗ࠶࡛࣒ࢸࢫࢩ㜵ᚚࡿࡍ

⏝฼࡟ᴟⓗ✚࡟ⓗ┠࡞ࠎᵝࠊࢀࡉฟࡾసࡀ࣒ࢸࢫࢩࡿࢀࡉฟࡾసࡀගࡃࡼ⋠ຠ࠸࡞ࡶ࡜࡟

ᅗྜࡢ㞤㞝㛫ࡣ࢖࢝ࢦⓎගࠊ࢝࢖ࣝࢱ࣍ࠊ௰㛫ࡢࣝࢱ࣍ࠋࡿࢀࡽ࠼⪄࡜ࡓࡗ࡞࡟࠺ࡼࡿࡍ

࢟ࣛ࢔ࡸ࢘ࢥࣥ࢔ࣥࢳ࢘ࣙࢳࠊ࡟㏨ஸࡢࡽ࠿ጾᄐ࣭ᩛࡢ࡬ᩛࡣ࢝࢖Ⓨගࡸࣝࢱ࣑࣍࢘ࠊ࡟

ࣉࢵࢩࢻࢵ࣑ࡓࡲࠋࡿ࠸࡚ࡋ⏝฼࡟࡝࡞ㄏᅉࡢ≀ᤕ㣗ືࡣᗂ⹸࡛ࡢ௰㛫㸧ࡢ⺅㸦ࣃࣥ࢝ࣀ

ࡃ࡚ࡗࡸࡽ࠿ୗࠊࡋ㞃ࢆጼࡢศ⮬࡟୰ࡢᬒග⫼ࡾࡼ࡟࡜ࡇࡿࡏࡽගࢆഃ⭡ࡣ㨶࠺࠸࡜࣐ࣥ

 ࠋ㸧ࣥࣙࢩ࣮ࢿ࣑ࣝ࢖࣮ࢱࣥ࢘࢝㸦ࡿ࠸࡚ࡋࡃࡃ࡟ࡾ࠿ࡘࡳ࡟⪅ᤕ㣗ࡿ

 ⏕≀Ⓨගࡣ࡜㓝⣲࣭ࢡࣃࣥࢱ㉁ࡀ㛵୚ࠕࡿࡍ໬ᏛⓎග㸸≀㉁ࡢ㓟໬࡟క࡚ࡗගࡀࡾᨺฟ

࡛ࡁാࡢࢮ࣮࢙ࣛࣇࢩⓎග㓝⣲ࣝࡀ࢙ࣥࣜࣇࢩⓎගᇶ㉁ࣝࡕࢃ࡞ࡍࠋࡿ࠶࡛ࠖ㇟⌧ࡿࢀࡉ

㓟⣲㓟໬࡚ࢀࡉ୙Ᏻᐃ㸦㧗࣮ࢠࣝࢿ࢚≧ែ㸧࡞㐣㓟໬≀ࡀࡢࡶࡢࡇ࡛࠸ࡘࠊࡾ࡞࡜ศゎࡍ

㸦ᅗࡿࡌ⏕ࢆ㸧࢙ࣥࣜࣇࢩࣝࢩ࢟࢜ศᏊ㸦ࡢ㐣⛬࡛㟁Ꮚⓗບ㉳㸯㔜㡯㸦S1㸧≧ែࡿ 1㸧ࡇࠋ
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࢙ࣜࣇࢩࣝࠋࡿࢀࡉᨺฟ࡚ࡋ࡜ගࡀ࣮ࢠࣝࢿ࢚࡞㐣๫࡟᫬ࡿᡠ࡟ᇶᗏ㸦S0㸧≧ែࡀࡢࡶࡢ

ᅗࠋࡿ࡞␗ࡾࡼ࡟✀≀⏕ࡣࢮ࣮࢙ࣛࣇࢩࣝࡸࣥ 2  ࠋࡍ♧ࢆᵓ㐀ࡢ࢙ࣥࣜࣇࢩࣝ࡞௦⾲ⓗ࡟

 

ᅗ 1 ⏕≀Ⓨග཯ᛂ࣮ࢠࣝࢿ࢚࡜ᴫᛕᅗ 

 ࢙ࣥࣜࣇࢩࣝࡢࢤࣛࢡⓎග     ࢙ࣥࣜࣇࢩࣝࣝࢱ࣑࣍࢘ 㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍

                             㸦ࣥࢪࣛࢸࣥࣞࢭ㸧 

ᅗ 2 ྛ✀Ⓨග⏕≀ࡢ࢙ࣥࣜࣇࢩࣝࡢ໬Ꮫᵓ㐀 

 

ࠊቃ⛉Ꮫ⎔ࡸ࿨⛉Ꮫ⏕࡚ࡋ࡜ࡵࡌࡣࢆࢢࣥࢪ࣮࣓࢖࢜࢖ࣂࡣ࣒ࢸࢫࢩⓎග≀⏕ࡢࣝࢱ࣍ 

⮫ᗋ࣭⾨⏕᳨ᰝࠊ࡝࡞ᵝ࡞ࠎศ㔝࡛ᖜᗈࡃ฼⏝ࠋࡿ࠸࡚ࢀࡉ 

 ᮏయ㦂ᐇ㦂࡛ࡢࣝࢱ࣍ࡣ⏕≀Ⓨගᇶ㉁࢙ࣜࣇࢩࣝࣝࢱ࣍ 㸦ࣥ1㸧ྜࡢᡂᐇ㦂ࠕࠊ࠸࡞⾜ࢆ᭷

ᶵྜᡂࠖ࡜ᵓ㐀Ỵᐃࡢ⌧ሙࢆయឤࠋࡿࡍᮏᐇ㦂࡛ྜᡂ࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࡓࡋ㸦1㸧࠸⏝ࢆ

 ࠋ࠺⾜ࢆ㸧ᐇ㦂ࡿࡏࡉ㸦⏕≀Ⓨගࡿసࢆගࡢࣝࢱ࡚࣍

 

2 య㦂ᐇ㦂㸸࢙ࣥࣜࣇࢩࣝࣝࢱ࣍㸦1㸧ࡢ᭷ᶵྜᡂ 

 

໬ࡽ࠿ࡢࡶࡿᚓࡋධᡭ࡟Ᏻ౯࡛⡆༢ࢆ᭷ᶵ໬ྜ≀㸦Ⅳ⣲໬ྜ≀㸧࠸ࡋḧࡣ࡜᭷ᶵྜᡂࠖࠕ

Ꮫ཯ᛂ࡚ࡏࢃྜࡳ⤌ࢆసࠊࡿࡆୖࡾ᭷ᶵ໬Ꮫ୍ࡢ኱ศ㔝࡛ࠋࡿ࠶⌧௦ࡢ᭷ᶵྜᡂࡢຊ㔞ࡣ

ྜᡂ࡛ࡶ࡚ࡗ࠸࡜࠸↓ࡣࡢࡶ࠸࡞ࡁ㐣ゝ࡛ࠋ࠸࡞ࡣ་⸆࣭㎰⸆ࠊᶵ⬟ᛶ≀㉁࣭ᮦᩱࡢ㛤Ⓨ

 ࠋࡿ࠸࡚ࡗ࡞࡜ࡢࡶ࠸࡞ࡏ࠿Ḟࡣ᭷ᶵྜᡂࠖࠕࡸࡣࡶࡣ࡛⏘⏕ࡸ

 ࡣ㸲ᮏᰕࡢ᭷ᶵྜᡂࠖࠕ 
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ձ Ⅳ⣲̺Ⅳ⣲⤖ྜࡢᙧᡂ 

ղ ⎔ᵓ㐀ࡢᵓ⠏ 

ճ ᐁ⬟ᇶ㸦≀⌮࣭໬Ꮫⓗᛶ㉁ࢆỴࠊࡿࡵ≉ᚩⓗ࡞ཎᏊ࣭ཎᏊᅋ࡜ࡇࡢ㸧ࡢ 

ᑟධ࣭┦஫ኚ᥮ 

մ ❧య໬Ꮫ(ᵓᡂཎᏊࡢ✵㛫㓄⨨)ࡢไᚚ 

ࠊ࡟ಶูࠊࡣࣉࢵࢸࢫࡢ㝿ձ—մࡢࡑࠋࡿࡍせࢆከẁ㝵ࡣ࡟⯡୍ࡣᡂྜࡢ≀ᶆⓗ໬ྜࠋࡿ࠶࡛

ࡋ᱌຺ࢆᵓ㐀ࡢ≀ᶆⓗ໬ྜࡣᡂ࡛ྜࡢᐇ㝿ࠋࡿࢀࢃ࡞⾜ࡋ㏉ࡾ⧞࡚ࡋࡑࠊ࡟᫬ྠࡣ࠸ࡿ࠶

ᅗࠋࡿࡍ᱌⪄ࢆ㊰⤒࡜ฟⓎཎᩱ࡞㐺ษࠊ࡚ 3 ࢆᡂ⤒㊰ྜࡢ᪂᭱ࡢ(1)࢙ࣥࣜࣇࢩࣝࣝࢱ࣍࡟

ࡣ᪉ἲ࡛ࡢࡇ  (cࠋࡍ♧ 1 ฟⓎཎᩱࢆࣥࢪࢩࢽ࢔-pࠊࡋ┠╔࡟㸧ᵓ㐀⎔ࣥࢮࣥ࣋㸴ဨ⎔㸦ࡢ

N ࠊ㸦S⎔࣮ࣝࢰ࢔ࢳ࡟㒊⎔ࣥࢮࣥ࣋ࡎࡲࠋࡿ࠸࡛ࢇ㑅࡟ ࡋ⎔⦰ࡀ㸳ဨ⎔ᵓ㐀㸧ࡔࢇྵࢆ

CHBTࠊ࡟ᚋ᭱ࠋࡿࡍ㸰ẁ㝵࡛ᵓ⠏ࢆ㒊ศ㸧ࡓࡗᵓ㐀㸦Ⅼ⥺࡛ᅖ⎔࣮ࣝࢰ࢔ࢳࢰࣥ࣋ࡓ ࢽࡢ

࡜ᇶ㸦CӇN㸧ࣝࣜࢺ D-ࠊࡏࡉྜ⦰ࢆ࡜ࣥ࢖ࢸࢫࢩ୙ᩧⅣ⣲㸦ە༳Ⅳ⣲㸧ࡢ❧య໬Ꮫࢆไᚚ

㸦ಖᣢ㸧ࡢࡘ୍࠺ࡶࠊࡘࡘࡋ㸳ဨ⎔㒊ࢆᵓ⠏1ࠊࡋ  ࠋࡿ࠸࡚ࡋ㐩ᡂࢆᡂྜࡢ
 ᮏయ㦂ᤵᴗ࡛᭱ࡣᚋࡢẁ㝵㸦㉥࠸ᅄゅ࡛ᅖࡓࡗ཯ᛂ㸧ࢆ⮬ศ࡛⾜ࠋࡿࡳ࡚ࡗ࡞᧯స⮬య

㸦1㸧ྜᡂ࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࠊࡿࢀࡉ㸯ẁ㝵࡛㐩ᡂࡀ㸱ᮏᰕࡢ᭷ᶵྜᡂࠊࡀࡿ࠶⡆༢࡛ࡣ

 ࠋࡿ࠶࡛ࣉࢵࢸࢫ⤊᭱࡞ぢ஦ࡢ

 

ᅗ ᡂ⤒㊰ྜࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 3 c) 

 

2. 1 ౑⏝ࡿࡍヨ⸆  

࣭CHBT㸦2-cyano-6-hydroxybenzothiazole㸧㸦ศᏊ㔞 176.2㸧44.0 mg (0.250 mmol) 
࣭D-ࣥ࢖ࢸࢫࢩሷ㓟ሷ୍Ỉ࿴≀㸦ศᏊ㔞 175.6㸧44.4 mg (0.253 mmol) 
࣭↓ỈⅣ㓟࣒࢘ࣜ࢝㸦K2CO3㸧㸦ศᏊ㔞 138.2㸧35.0 mg (0.253 mmol) 
࣭1 M ሷ㓟 1.0 mL (1.0  mmol) 
 㸧ࡃ࠾࡚ࡋẼ⬺࡟mL㸦౑⏝┤๓ 30 ࣮ࣝࣀࢱ࣓࣭
࣭㓑㓟10 ࣝࢳ࢚ mL 
࣭⵨␃Ỉ   30 mL㸦౑⏝┤๓࡟⬺Ẽࡃ࠾࡚ࡋ㸧 
࣭୓⬟ pH ヨ㦂⣬ 

  

p-࣮ࣝࢰ࢔ࢳࢰࣥ࣋ ࣥࢪࢩࢽ࢔⎔ 

D-ࣥ࢖ࢸࢫࢩ 

 (1) ࢙ࣥࣜࣇࢩࣝࣝࢱ࣍

ຍ⇕ 

ղ ճ 

ճ 
ղճմ 
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2. 2 ౑⏝ࡿࡍჾල  

࣭$15/25 ඹ㏻᧿ࢥࢫࣛࣇࢫࢼ㸹20 mL 2 ಶ 
࣭$15/25 ඹ㏻᧿୕᪉ࢡࢵࢥ 㸯ಶ 
࣭$15/25 ඹ㏻᧿ῶᅽ⏝㐃⤖⟶ 㸯ಶ 
࣭᱒ᒣ࣮ࣟࢺ V-8 (I 8 mm) or S-21 (I 21 mm) 㸯ಶ 
 ⿦╔⏝㸧ࢺ᱒ᒣ࣮ࣟࡢ࡬⟶⤖㸦ῶᅽ⏝㐃࣮ࢱࣉࢲ࢔ࢺ〇࣮࣒ࣟࢦ࣮ࣥࢥࣜࢩ࣭
⣬㸦V-8 ⏝I 8 mm or S-21ࢁ࣭ ⏝I 21 mm㸧㸰ࠥ㸱ᯛ 
1 ࣮࣮ࣛࢱࢫࢡࢵࢳࢿࢢ࣐࣭ ྎ 
࣭☢Ẽ᧠ᢾᏊ 1 ಶ 
1 (ࣉ࣏ࣥỈὶ)࣮ࢱ࣮ࣞࣆࢫ࢔࣭ ྎ 
࣭୕ゅࢥࢫࣛࣇ㸦30ࠥ50 mL㸧 2 ಶ 
5 ࢺࢵ࣌ࣆ࣮ࣝࢶࢫࣃ࣭ ᮏ ࡣࡓࡲ㥖㎸ࢺࢵ࣌ࣆ㸦2 mL㸧 5 ᮏ 
5 ࣉࢵ࣒ࣕ࢟ࢦ⏝ࢺࢵ࣌ࣆ࣭ ಶ 
࣭ⷧᒙࣇࣛࢢࢺ࣐ࣟࢡ⏝ ᒎ㛤ᒙ㸦ĳ��FP�[���FP⛬ᗘࡢ⛗㔞࡛ࢇࡧ௦⏝ྍ㸧 㸯ಶ 
 ⯪㢼࣒ࢦࠊໟ⣬⸆ࠊヨ⸆⛗㔞⏝㸧ࠊ㸦ࠥ2 mL⟶ࣝࣉࣥࢧࠊࣝࢸ࣮ࣃࢫ࣭

 

2. 3 ᐇ㦂᧯స 

ձ 20 mL ࢆࢥࢫࣛࣇࢫࢼᐇ㦂ྎ࡛ࣉࣥࣛࢡ࡟ᅛᐃࢥࢫࣛࣇࠊࡋෆ࡟☢Ẽ᧠ᢾᏊࢆධ

ࢿࢢ࣐ࡣ࡟ୗࡢࢥࢫࣛࣇࠋࡿࡅ௜ࡾྲྀࢆࢡࢵࢥ᪉୕ࡓࡋ╔⿦ࢆ⯪㢼ࣥࢦࣝ࢔ࠊࢀ

ᅗ)ࡃ⨨ࢆ࣮࣮ࣛࢱࢫࢡࢵࢳ  ࠋ(4

ղ CHBT 44.0 mg (0.250 mmol)ࠊD-ࣥ࢖ࢸࢫࢩሷ㓟ሷ୍Ỉ࿴≀ 44.4 mg (0.253 mmol)ࠊ
↓ỈⅣ㓟࣒࢘ࣜ࢝ 35.0 mg (0.253 mmol)࡟⟶ࣝࣉࣥࢧࢀࡒࢀࡑࢆ㔞ࡿྲྀࡾ㸦ᅗ 5㸧ࠋ 

ճ 㔞ࡓࡗ࡜ࡾ CHBT Ẽ⵨⬺ࢆ≀ሷ㓟ሷ୍Ỉ࿴ࣥ࢖ࢸࢫࢩ-Dࠊ㸯mL࣮ࣝࣀࢱẼ࣓⬺ࢆ

␃Ỉ 0.25 mLࠊ↓ỈⅣ㓟ࢆ࣒࢘ࣜ࢝⬺Ẽࡓࡋ⵨␃Ỉ 0.25 mL  ࠋࡿࡍゎ⁐࡟
մ CHBT ࡜ᾮ⁐࣮ࣝࣀࢱ࣓ࡢ D-ࣥ࢖ࢸࢫࢩሷ㓟ሷỈ⁐ᾮࢆࢺࢵ࣌ࣆ࣮ࣝࢶࢫࣃࠊࢆ

㸦ᅗࡋὀධ࡟ෆࢥࢫࣛࣇ࡚࠸⏝ 6㸧࡛࣮࣮ࣛࢱࢫࢡࢵࢳࢿࢢ࣐ࠊ᧠ᢾࠋࡿࡍ 

յ ࡛࠸ࡘⅣ㓟࣒࢘ࣜ࢝Ỉ⁐ᾮ࡚࠸⏝ࢆࢺࢵ࣌ࣆ࣮ࣝࢶࢫࣃࠊࢆຍࢥࢫࣛࣇࠊ࠼ෆࢆ

ࢆస᧯ࡿࡍࢡ࣮࡛ࣜࢫ࢞ࣥࢦࣝ࢔ࠊࡋῶᅽ࡛࣮ࢱ࣮ࣞࣆࢫ࢔㞺ᅖẼ㸦ࣥࢦࣝ࢔ 3

ᅇࡾ⧞࡝࡯㏉ࡍ㸧ࠊࡕࡢࡓࡋ࡜཯ᛂ⁐ᾮࢆᐊ ࡚࡟᧠ᢾࡿࡍ㸦ᅗ 7㸧30ࠋ ศᚋࠊ཯

ᛂࡢ㐍⾜ලྜⷧࢆᒙ࢕ࣇࣛࢢࢺ࣐ࣟࢡ㸦TLC㸧࡛ࣔࡿࡍ࣮ࢱࢽ㸦ᚋ㏙㸧ࠋ 

ն ཯ᛂࡀ⤊஢ࢆ࡜ࡇࡓࡋ☜ㄆࠊࡕࡢࡓࡋ཯ᛂ⁐ᾮࢆị෭Ỉ 5 mL ࡛ᕼ㔘ࢥࢫࣛࣇࠊࡋ

 ࠋࡿࡍịᾎ࡛෭༷࡜ࡈ
շ 1 M ሷ㓟 1.0 mL (1.0 mmol) ࢆຍ࡚࠼㸦ⓎἻὀព㸧㓟ᛶ㸦pH㸱௨ୗ㸧ࠋࡿࡍ࡟⤖

ᬗࢆ࡜ࡇࡓࡌ⏕ࡀ☜ㄆࠋ 

ո ᪂࡟ࡓ 20 mL ⿦ࢆࢺ᱒ᒣ࣮ࣟࠊ⟶⤖ῶᅽ⏝㐃ࠊࡋᅛᐃ࡛ࣉࣥࣛࢡࢆࢥࢫࣛࣇࢫࢼ

㸦ᅗࡿࡍࢺࢵࢭࢆ⣬ࢁ࡟ࢺ᱒ᒣ࣮ࣟࠊࡋ╔ 8㸧ࢥࢫࣛࣇࠋෆᐜ≀ࢆ᱒ᒣ࣮ࣟ࡟ࢺὀ

㸦ᅗࡴ㎸ࡂ ࣮ࣞࣆࢫ࢔ࢆ⟶⤖ῶᅽ⏝㐃ࠋ㸧࠸Ⰻࡶ࡚ࡋ⛣࡚࠸⏝ࢆࢺࢵ࣌ࣆ㥖㎸ࠊ9

 ࠋࡍฟ࠸Ὑ࡚ࡗ౑ࢆᾮࢁࡣᬗ⤖ࡓࡗṧ࡟ෆࢥࢫࣛࣇࠋࡿࡍ྾ᘬࠊࡋ⥆᥋࡟࣮ࢱ

չ ࢁ⣬ୖ࡟ṧࡓࡗ⤖ᬗࢆᑡ㔞ࡢị෭Ỉ࡛Ὑࠋ࠺ 

պ ᚓࡓࢀࡽ⤖ᬗࠊ࠼᭰ࡋ⛣࡟⎼ࣝࣉࣥࢧࢆῶᅽ஝⇱ࠊࡋ㔜ࢆࡉ㔞ࠊࡾ 
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཰⋡[(ᐇ㝿ࡢ཰㔞㸭⌮ㄽ཰㔞) × 100%]ࢆィ⟬࠾࡞ࠋࡿࡍ⌮ㄽ཰㔞ࡣ 70.1 mg ࡛

280.3㸦1] ࡿ࠶ ࡓ࠸⏝) ㉁㔞㸧× 0.250 mmolࣝࣔࡢ CHBT    ࠋ[㉁㔞㸧= 70.1 mg≀ࡢ

ᅗ 4 ཯ᛂᐜჾ඲యᅗ    ᅗ 5 ヨ⸆ࡢ⛗㔞   ᅗ 6 ヨ⸆ࡿ࠼᭰ࡋ⛣ࢆᵝᏊ 

   ᅗ 7 ཯ᛂ୰ࡢᵝᏊ     ᅗ 8 ྾ᘬࢁ㐣⿦⨨   ᅗ 9 ྾ᘬࢁ㐣ࡢᵝᏊ 

 

[ᐇ㦂᧯సࡢ⿵㊊] 

࣭ᐇ㦂ჾල࡜ࡾ࠿ࡗࡋࡣᅛᐃࠊ࠿ࡿ࠸࡚ࢀࡉゐࠋ࡜ࡇࡿࡵ࠿☜࡚ࡗ 

཯࣭ᛂࡢ㐍⾜ࢆ TLC㸦ᚋ㏙㸧࡛ ࡛ࡵࡓࡿࡍࢡࢵ࢙ࢳ CHBT  ࠋ࡜ࡇࡃ࠾࡚ࡋᑡ㔞ṧࡃࡈࢆ

࣭྾ᘬࢁ㐣⿦⨨ࡢ᱒ᒣ࣮ࣟࢁ࡟ࢺ⣬ࡿࡍࢺࢵࢭࢆ᫬ࢁࡎࡲࠊࡣ⣬ࢆ┠─㒊ࠊࡁ⨨࡟Ỉ

࡛⃿࡛࣮ࢱ࣮ࣞࣆࢫ࢔ࠊࡋࡽ྾ᘬࢁࠊࡋ⣬ࢺ࣮ࣟ࡜┠─㒊ࢆᐦ╔ࡿࡏࡉ஦ࠋ 

࣭྾ᘬࢁ㐣ࡢᡭ㡰ࢆࢳࢵ࢖ࢫࡢ࣮ࢱ࣮ࣞࣆࢫ࢔ࠕࡣධࡿࢀЍ࡜࣮ࢱ࣮ࣞࣆࢫ࢔㐃⤖⟶

ࢱ࣮ࣞࣆࢫ࢔ࡽ࠿⟶⤖㐃ࠕ㏫࡛ࡢࡑࡣࡁ࡜ࡿࡵṆࢆ྾ᘬࠋ࡜ࡇ࠺࡞⾜㡰࡛ࡢࠖࡄ⧄ࢆ

ࡿࡵṆࢆࢳࢵ࢖ࢫࡢ࣮ࢱ࣮ࣞࣆࢫ࢔Ѝࡍࡎࡣࢆ࣮ ࢖ࢫࡢ࣮ࢱ࣮ࣞࣆࢫ࢔࡟ࡎࡉእࠋࠖ

 ࠋࡿࡍ㏫ὶࡽ࠿࣮ࢱ࣮ࣞࣆࢫ࢔ࡀỈ࡜ࡿษࢆࢳࢵ

 

2. 4 ⷧᒙ࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ㸦TLC㸧 

 ᅛᐃ┦࡜≀㉁ࡢ࡜྾╔ࡢ࡝࡞┦஫స⏝ࡢ㐪ࢆ࠸฼⏝࡚ࡋΰྜ≀ࢆศ㞳ࡿࡍᡭἲࢡࢆ

ࠋⷧ࠺࠸࡜࣮࢕ࣇࣛࢢࢺ࣐ࣟ ᒙ࢕ࣇࣛࢢࢺ࣐ࣟࢡ 㸦࣮TLC㸧ࡢ࡝࡞ࣝࢤ࢝ࣜࢩࡣᚤ⢏Ꮚ

㸦㏻ᖖ⭷ⷧࢆ┦ᅛᐃࡢ≦ 0.25㹫㹫㸧ࠋࡿ࠸⏝ࢆࢺ࣮ࣞࣉࡓࡋ࡟཯ᛂࡢ㐍⾜ලྜࡸ≀㉁

㸦ᒎ㛤⁐፹㸧┦ື⛣ࠋศᯒἲ࡞฼౽࡚ࡵᴟࡿࡁᐃ᳨࡛࡟౽⡆࡟᫬㛫▷ࠊࢆ࡝࡞⣧ᗘࡢ

 ࠋࡿ࠸⏝ࢆ࡝࡞Ỉࠊ᭷ᶵ⁐፹-Ỉΰྜ⁐፹ࠊ᭷ᶵ⁐፹ࡣ

18



 ໬ྜ≀୍ྠࠊࡤࢀ࠶࡛ࡌྠࡀ᮲௳ୗ࡛ࡌྠࡣᒎ㛤ᣲືࠋࡍࡵࡋࢆ໬ྜ≀ࡢᒎ㛤㊥㞳

ࢆẚࡢࡇࠋࡿ࡞࡜ᐃ୍ࡣẚࡢ㊥㞳ࡢ࡛ࡲ➃ඛࡢ፹⁐࡜ Rf Rfࠊ࠸࠸࡜್ ࡤࢀࡅࡁ኱ࡀ್

ᅗ)ࡍ♧ࢆ࡜ࡇࡿࢀࡉᒎ㛤ࡃࡼࡎࢀࡉ╔྾ࡾࡲ࠶ࡣ፹࡛⁐ࡢࡑ Rfࠋ(10 ࡣ್ 0.1㹼0.8 ࡢ

㛫࡟࠺ࡼࡿ࡞࡟⁐፹ࢆㄪᩚࠋࡿࡍ(Rf㸻a/b)   
[TLC  [సἲ᧯ࡢ

ձ ཎᩱ CHBT mL 0.1ࠊࡾ࡜࡟⟶ࣝࣉࣥࢧᑡ㔞ࡃࡈࢆ ⛬ᗘࡢ㓑㓟࡟ࣝࢳ࢚⁐ゎࠋࡿࡍ 

ղ 2 cm×5 cm ⛬ᗘ࡟ษࡾฟࡓࡋ TLC ⁐཯ᛂࠊཎᩱࠋࡿࡍព⏝ࢆࢺ࣮ࣞࣉࣝࢤ࢝ࣜࢩ⏝

ᾮࡢࡑࡧࡼ࠾ࠊΰྜ≀ࡢࢺ࣮ࣞࣉࠊࢆୗࡽ࠿⣙ 1 cm  ࠋࡿࡍࢺࢵ࣏ࢫ࡛⟶ẟ⣽࡟⨨఩ࡢ

ճ ᒎ㛤ᒙ࡟㓑㓟ࡉ῝ࢆࣝࢳ࢚ 0.5 cm ⛬ᗘධࠊࢀ⵹ᩘࠊࡋࢆศ㛫ᨺ⨨ࠋࡿࡍ 

մ ࡓࡋࢺࢵ࣏ࢫⅬࢆୗࢆࢺ࣮ࣞࣉ࡚ࡋ࡟ᒎ㛤ᒙࠊࡁ⨨࡜ࡗࡑ࡟⵹ࠊࡋࢆᒎ㛤ࠋࡿࡍ 

յ ⁐፹ࡢඛ➃ࡀୗࡽ࠿ 4.5 cm ⛬ᗘ࡟㐩࡛ࡲࡿࡍᒎ㛤ࠋࡿࡍ 

ն UV  ࠋࡿࡏࡉⓎⰍ๣࡛ⓎⰍ࡞㐺ᙜࡣ࠸ࡿ࠶ࠋࡿࡍㄆ☜ࢆ⨨఩ࡢࢺࢵ࣏ࢫ࡛ࣉࣥࣛ

 ᒎ㛤ᚋە            ᒎ㛤୰ە        ᒎ㛤๓ە    

 
ᅗ 10 ⷧᒙࡢ࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡᵝᏊ 

 

ᵓ㐀Ỵᐃ㸸ᶵჾศᯒࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 3 d) 

 

 ᭷ᶵྜᡂࠊ཯ᛂ㛤Ⓨࠊ⏕యᡂศࡢᢳฟ࣭༢㞳◊✲ࡿ࡞࠿࠸ࠊ࡝࡞ሙྜ࡛ࡶᡭࡓࡋ࡟໬ྜ

࡞⾜ࢆᶵჾศᯒࡢ✀ྛ࡟ࡵࡓࡢࡑࠋࡿ࠶ࡀᚲせࡿࡍᵓ㐀☜ㄆ࣭Ỵᐃࠊ࠿࠺࡝࠿≀ⓗ┠ࡀ≀

 ࠋࡿ࠶ࡀ᪉ἲࡢୗグࡣ࡚ࡋ࡜ᶵჾศᯒἲࠋ࠺

ձ ᰾☢Ẽඹ㬆ศගἲ㸦NMR㸧㸸Ⅳ⣲㦵᱁ࡸᐁ⬟ᇶ㸦≀⌮࣭໬Ꮫⓗᛶ㉁ࢆỴࠊࡿࡵ≉ᚩ

ⓗ࡞ཎᏊ࣭ཎᏊᅋ㸧ࡢ୪ࡧ᪉ࢆỴᐃ࡛ࠋࡿࡁ 

ղ ㉥እศගἲ㸸≉ᐃࡢᐁ⬟ᇶࡢ᭷↓ࡀゎࠋࡿ 

ճ ㉁㔞ศᯒἲ㸸ศᏊ㔞ࡸศᏊᘧ㸦ཎᏊࡢ⤌ᡂ㸧ࡀỴᐃ࡛ࡿ࠶ࠋࡿࡁ⛬ᗘɔࠊ 㐀᝟ሗ㸦≉

ᐃࡢᐁ⬟ᇶࡢ᭷↓ࠊⅣ⣲㦵᱁᝟ሗ㸧➼ࡀᚓࠋࡿࢀࡽ 

մ ⣸እ࣭ྍどศගἲ㸸࡞࠺ࡼࡢ࡝ȧ㟁Ꮚ⣔ࢆᣢ࠿ࡘỴᐃ࡛ࠋࡿࡁ 

յ X⥺ᵓ㐀ゎᯒ㸸ᵓᡂཎᏊࡢ 3 ḟඖⓗ㓄ิ㸦㸻ศᏊᵓ㐀㸧ࡀ┤᥋ồࡣ࡟⯡୍ࠋࡿࡲ༢

⤖ᬗࡀᚲせ㸦᭱㏆㸪ᑡ㔞࣭㠀ᬗ㉁࡛༢⤖ᬗࡀᚓࡓࡗ࡞࡜⬟ྍࡶ࡛ࡢࡶ࠸࡞ࢀࡽ㸧ࠋ 

 ௒ᅇྜࠊᡂ࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࡓࡋ㸦1㸧ࠊ࡚࠸ࡘ࡟NMR ࢡ࣌ࢫ㉥እ྾཰࡜ࣝࢺࢡ࣌ࢫ

  ࠋࡿࡍウ᳨࠿࠸ࡋṇࡀᵓ㐀ࠊ࠸࡞⾜ࢆゎᯒࣝࢺࢡ࣌ࢫࠊࡋᐃ ࢆࣝࢺࢡ࣌ࢫࢫ࣐ࠊࣝࢺ
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3. 1 ᰾☢Ẽඹ㬆ศගἲ㸦NMR㸧 

 ᭷ᶵ໬ྜ≀ࡶ᭱ࡢ㔜せ࡞ᶵჾศᯒἲ࡛ࠋࡿ࠶ᚓࡿࢀࡽ᝟ሗࡶከࠋ࠸ 
᰾☢Ẽඹ㬆ศගἲ࡛ࡣ☢ሙࡢ୰ࡓࢀ࠿࠾࡟᭷ᶵศᏊ୰ࡢ 㸯H ᰾㸦ኳ↛Ꮡᅾẚ 99.9%㸧ࡸ 13C

᰾㸦ኳ↛Ꮡᅾẚ 1.1%㸧ࢆࡁືࡢほ ࠋࡿࡍ㸯H ࡸ 13C ᰾ࡣ☢ሙࡢ୰࡛ࡣᑠ࡞ࡉᲬ☢▼࠺ࡼࡢ

ࡿࡍᵓᡂࢆ㸪ศᏊ࡜ࡿࡅ࠿ࢆሙ☢࡟ศᏊࠋ࠺ࡲࡿࡩ࡟ 㸯H ࡸ 13C ᰾Წ☢▼ࡢ࣐ࢥࡣᵝࡑࡳ࡟

୰ࡢศᏊࠊࡣ㸧࠺࠸࡜࿘Ἴᩘ(͆ඹ㬆࿘Ἴᩘ͇ࡢ㐠ືࡾࡍࡑࡳࠋࡿࡍ㐠ື㸦ṓᕪ㐠ື㸧ࡾࡍ

ࡢ 㸯H ࡸ 13C ᰾ࡓࢀ࠿࠾ࡢ⎔ቃ(ࡕࢃ࡞ࡍศᏊᵓ㐀)ࢆ཯࡚ᫎࡋᑡࡢࡇࠋࡿ࡞␗ࡘࡎࡋඹ㬆࿘

Ἴᩘࡢ㐪ࠊࢆ࠸㟁☢ㄏᑟࢆ฼⏝ࡓࡋ㟁Ẽಙྕ᳨࡚ࡋ࡜ฟࠋࡿࡍᶓ㍈࡟ಶࡢࠎ 㸯H ࡸ 13C ᰾ࡢ

ࢡ࣌ࢫ᰾☢Ẽඹ㬆࡜ࡿࡍࢺࢵࣟࣉࢆ(ࣝࢼࢢࢩ)ಙྕᙉᗘ࡟㍈⦪ࠊඹ㬆࿘Ἴᩘࡢ㐠ືࡾࡍࡑࡳ

 ࠋࡿࢀࡽᚓࡀࣝࢺ
ᇶ࡜ヨᩱ࡛ࡇࡑࠋࡿࡍẚ౛࡟ࡉᙉࡢሙ☢ࡢ⨨⿦ࡿ࠸⏝ࡣ఩⨨㸦ඹ㬆࿘Ἴᩘ㸧ࡢࣝࢼࢢࢩ

‽≀㉁㸦ࣥࣛࢩࣝࢳ࣓ࣛࢺࢸ TMS㸧ࡢࣝࢼࢢࢩࡢඹ㬆࿘Ἴᩘࡢᕪ㸦Hz ༢఩㸧ࡢࡑࢆ⿦⨨ࡀ

ࡓࡋ❧Ꮩࡍ♧ 㸯H ࡸ 13C ᰾࡟ᑐࡿࡍඹ㬆࿘Ἴ 㸦ᩘMHz ༢఩㸧࡛ ๭106ࠊࡾಸࠊ್ࡓࡋį㸦ppm㸧

࡛⾲グࢆࢀࡇࠋࡿࡍ໬Ꮫ࡜ࢺࣇࢩ࿧ࡪ㸦TMS ࡣ್ࢺࣇࢩ࣑ࣝ࢝ࢣࡢ į = 0 ࡟ࢀࡇࠋ㸧ࡿ࡞࡜

ࠊɔࡾࡼ 㐀ࡢ࡝ࡤࢀ࠶࡛ࡌྠࡀ⿦⨨࡛ ᐃࠊࡶ࡚ࡋ໬Ꮫࢆ್ࡌྠࡣࢺࣇࢩᣢࠋࡿ࡞࡟࡜ࡇࡘ 
 ᭷ᶵ໬ྜ≀୰ࡢ 㸯H ࡸ 13C ᰾ࡢࡑࡼ࠾ࡢ໬Ꮫࢆ್ࢺࣇࢩ⾲ 1 ⾲࡜ 2 ࡣᮏᐇ㦂࡛ࠋࡍ♧࡟

᪥ᮏ㟁Ꮚᰴᘧ఍♫〇 ECA500 (1H500 ࠊ MHz㸹13C, 125 MHz)ࠊ࡚࠸⏝ࢆ ᐃ⁐፹ DMSO-d6

ᅗࠋࡿࡍᐃ ࢆࣝࢺࢡ࣌ࢫ࡛ 11 ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍࡟ 1H NMRࠊᅗ 13 ࡟ 13C NMR
ࢫʊࣥࣆࢫࡢ࡜㞄᥋㹆᰾ࠊ࡜್ࢺࣇࢩ໬Ꮫࡸᩘࡢ㹁ࡸ㹆ࡣᵓ㐀Ỵᐃ࡛ࠋࡍ♧ࢆࣝࢺࢡ࣌ࢫ

ࠊࡋウ᳨࡟ヲ⣽ࢆ࣮ࣥࢱࣃ࣭ࡉࡁ኱ࡢศ⿣ࡢࣝࢼࢢࢩࡿࡼ࡟㸦┦஫స⏝㸧ࢢࣥࣜࣉࢵ࢝ࣥࣆ

H ࡸ C ᅗࠋࡍฟࡁᑟࢆᵓ㐀ࠊࡵồࢆࡾࡀ࡞ࡘࡢ 12 ࣜࣉࢵ࢝ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍࡟

Ỉ⣲ࡢୖ⎔ࣥࢮࣥ࣋ࡤ࠼࡜ࡓࠋࡍ♧ࢆ࣮ࣥࢱࣃࢢࣥ Hd Ỉ⣲ࡢ㞄ࡣ He ࢝ࣥࣆࢫíࣥࣆࢫࡢ࡜

ᐃᩘࢢࣥࣜࣉࢵ࢝ࡾࡼ࡟ࢢࣥࣜࣉࢵ Jd-e Hz Ỉ⣲ࠋࡿࡍศ⿣࡟⥺㸰㔜ࠊ࡛ Hj ࡣ He ࡜ Je-j Hz
Ỉ⣲ࠋࡿࡍศ⿣࡟⥺㸰㔜ࠊࡋࢢࣥࣜࣉࢵ࡛࢝ He ࡣ Hd (Jd-e Hz)ࡧࡼ࠾ Hj㸦Je-j Hz㸧ࣉࢵ࢝࡜

13C NMRࠋࡿࡍศ⿣࡟⥺㸲㔜ࠊࡋࢢࣥࣜ 㸦ከ㔜࣮ࣥࢱࣃศ⿣࡛ᩘࡢỈ⣲ࡿࡍ⤖┤ࡣሙྜࡢ

ᗘ㸧ࡀつ๎ⓗ࡟ኚ໬ࠋࡿࡍ┤⤖Ỉ⣲ࢆᣢ࠸࡞ࡓⅣ⣲ࡣ㸯㔜⥺1ࠊ ಶࡢሙྜࡣ㸰㔜⥺ࠊ㸰ಶࡢ

ሙྜࡣ㸱㔜⥺ࠊ㸱ಶࡢሙྜࡣ㸲㔜⥺ࠋࡿ࡞࡜ 
 
 

⾲ 1 ᭷ᶵ໬ྜ≀୰ࡢỈ⣲ࡢࢺࣇࢩ࣑ࣝ࢝ࢣࡢᴫ␎್ 

 

  

ᐁ⬟ᇶ CO2H
 

C

H

 

C C
H

 

X C H

 

X: O, N etc. 

C CH

C

C

C CH2C CH3

C

 

໬Ꮫࢺࣇࢩ

G���ppm) 
㹼10 7-9 5-7 3-5 0.5-3 
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⾲ 2 ᭷ᶵ໬ྜ≀୰ࡢⅣ⣲ࡢࢺࣇࢩ࣑ࣝ࢝ࢣࡢᴫ␎್ 

ᐁ⬟ᇶ C

O

CO2H

C

N

 

C

 

C C
 

X C

 

X=O, N, 
etc. 

C C  
C C

C

C

C CH

C

C

C CH2C CH3

C

C

 

໬Ꮫ 

 ࢺࣇࢩ

G���ppm) 

180-160  160-120 150-100 100-30 90-30 40-10 

 

  
ᅗ ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 11 1H-NMRࣝࢺࢡ࣌ࢫ 

 

 

ᅗ  (1H NMR)࣮ࣥࢱࣃศ⿣ࡢࣝࢼࢢࢩࡿࡼ࡟ࢢࣥࣜࣉࢵ࢝ࣥࣆࢫ࣮ࣥࣆࢫ 12

A B 
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ᅗ ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 13 13C-NMRࣝࢺࢡ࣌ࢫ 
C1, C4, C5, C6, C9, C11 ࠊ㸯㔜⥺(s)ࡵࡓ࠸࡞࠸࡚ࡋྜ⤖࡜Ỉ⣲ཎᏊࡣ
C2, C7, C8, C10 ࡣ 1 ಶࡢỈ⣲ཎᏊࡵࡓࡿࡍྜ⤖ࡀ㸰㔜⥺(d)ࠊ 
C3  ࠋࡿ࡞࡜㸱㔜⥺(t)ࡵࡓࡿࡍྜ⤖ࡀỈ⣲ཎᏊࡢ㸰ಶࡣ

 
 

3. 2 ㉥እศගἲ 

 ศᏊࡢඹ᭷⤖ྜ࡟࠺ࡼࡢࡡࡤࡣఙ⦰ࡸኚゅ᣺ື࡞࠺ࡼࡢࡇࠋࡿ࠸࡚ࡋศᏊ࡟㉥እ⥺㡿ᇦ

Ἴᩘ 4000 cm-1㹼400 cm-1㸦Ἴ㛗 2.5 ȝP㹼25 ȝP㸧ࡢ㟁☢Ἴࢆ↷ᑕࠊ࡜ࡿࡍศᏊࡢ≉ᐃࡢᐁ⬟

ᇶ(CO2H ᇶࠊOH ᇶࡸ(࡝࡞ศᏊᅛ᭷ࡢ᣺ືࡀ࣮ࢠࣝࢿࢿ྾཰ࡢࡇࠋࡿࢀࡉ྾཰ࡢᵝᏊࡽ࠿

≉ᐃࡢᐁ⬟ᇶࡢᏑᅾࠊ࡝࡞᭷⏝࡞ᵓ㐀᝟ሗࡀᚓࠋࡿࢀࡽ⾲ 3 ࠋࡍ♧ࢆ྾཰㡿ᇦࡢྜ⤖࡞୺࡟

ᮏᐇ㦂࡛ࢡࢵ࢕ࣇ࢕ࢸ࢚ࣥ࢖ࢧ࣮ࣕࢩࢵ࢕ࣇ࣮ࣔࢧࡣᰴᘧ఍♫〇࢚࣮ࣜࣇኚ᥮㉥እศගග

ᗘィ(Nicolet6700 FTIR)ࠊ࠸⏝ࢆ඲཯ᑕἲ㸦ATR㸧࡛㉥እ྾཰ࢆࣝࢺࢡ࣌ࢫ ᐃࠋࡿࡍᅗ 14
ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍࡟ IR  ࠋࡍ♧ࢆࣝࢺࢡ࣌ࢫ

 

ᅗ ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 14 IR  ࣝࢺࢡ࣌ࢫ

⁐፹(DMSO-d6) 

 

 ከ㔜ᗘࡢࣝࢼࢢࢩ
s: 㸯㔜⥺ (singlet) 
d: 㸰㔜⥺ (doublet) 
t: 㸱㔜⥺ (triplet) 
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⾲  ㉥እ⥺྾཰㡿ᇦ࡜㢮✀ࡢྜ⤖ 3

 㢮 ྾཰㡿ᇦ㸦cm-1㸧✀ࡢྜ⤖

C㸫H, O㸫H, N㸫H 
&Ł&��&Ł1 

C㸻C, C㸻O, C㸻N 
C㸫C, C㸫O, C㸫N 

3800 㹼 2700 
2300 㹼 2000 
1900 㹼 1500 
1300 㹼 800 

 

3. 3 ㉁㔞ศᯒἲ 
 ఱࡢ࠿ࡽ᪉ἲ࡛ࠊ㉁㔞 m ࡢศᏊ ࡟㟁

Ⲵ z ࢆᣢࡏࡓ㸦ࣥ࢜࢖໬ࡋ㸧ࠊⲴ㟁ࡓࡋ

ศᏊࡸࣥ࢜࢖ศゎ࡛⏕ࡓࡌⲴ㟁ศᏊ᩿∦

㸦ࣥ࢜࢖ࢺ࣓ࣥࢢࣛࣇ㸧ࢆఱࡢ࠿ࡽ᪉ἲ

࡛㉁㔞/㟁Ⲵẚ(m/z) ࡟ᛂ࡚ࡌศ㞳࣭ ᳨ฟࠊࡋ

ศᏊ㸯ಶࡢ㉁㔞 m㸦ࡕࢃ࡞ࡍศᏊ㔞㸧ࡸ

ศᏊࡢᵓ㐀᝟ሗ㸦≉ᐃࡢᐁ⬟ᇶࡢ᭷↓ࡸ

㦵᱁᝟ሗ㸧ࢆᚓࠋࡿ⢭ᐦ࡞ ᐃ࡜ࡿࡍࢆ

ඖ⣲⤌ᡂࡿࡁูุ࡛ࡀ㹙౛ࣥࣞࢳ࢚ࡤ࠼

C2H4 (m/z 28.03)ࠊ❅⣲ N2 (m/z 28.01)୍ࠊ

㓟໬Ⅳ⣲ CO (m/z 27.99) ࡀ༊ู࡛ࡿࡁ㸹

ᩚᩘ㉁㔞ࡶࢀࡎ࠸ࡣ 28㹛ࣥ࢜࢖ࠋ໬ἲࡣ࡟

㟁Ꮚ⾪ᧁἲ࣮ࣞࣉࢫࣟࢺࢡ࢚ࣞࠊ㸦ESI㸧
ἲ㸦2002࣮ࣝ࣋ࣀࠊ㈹㸧ࠊMALDI ἲ㸦2002ࠊ
⏣୰⪔୍࣮ࣝ࣋ࣀࠊ㈹㸧➼ࡀᣲࠋࡿࢀࡽࡆ

᳨ฟἲࡣ࡚ࡋ࡜㣕⾜᫬㛫ᆺ㸦Time of Flight 
=TOF ᆺ㸧ࠊ☢ሙᆺࣉࢵࣛࢺࣥ࢜࢖ࠊᆺࠊ

㸲㔜ᴟᆺ㸦Q ᮏࠋࡿ࠶ࡀ࡝࡞ᆺ㸧࣮࣏ࣝ

ᐇ㦂࡛ࡣ᪥ᮏ㟁Ꮚᰴᘧ఍♫〇

-06í7���/&ᆺ㉁㔞ศᯒィࠊ࠸⏝ࢆESI
ἲ࡛ ᐃࠋࡿࡍᅗ 15 ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍࡟ ESI㸫TOF  ࠋࡍ♧ࢆࣝࢺࢡ࣌ࢫࢫ࣐

 

 ㄢ㢟ࢺ࣮࣏ࣞ 4

 
1. CHBT  ࠋ࠺ࡼ࠼⪄ࢆ཯ᛂᶵᵓࡿࡍᡂ⏕ࡀ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࡽ࠿ࣥ࢖ࢸࢫࢩ࡜
2. ᐇ㦂཰⋡ࡣ  ࠋ࠿࠺ࢁࡔࡿࢀࡽ࠼⪄ࡀ஦࡞ࢇ࡝࡚ࡋ࡜⏤⌮ࡢࡑࠋ࠸࡞ࡽ࡞࡟100%
3. ᅗ 13㸪B ࡓࡋ♧࡟ HbࠊHcࠊHc̓ࡢࣝࢼࢢࢩࡢศ⿣ࢆ࣮ࣥࢱࣃㄝ᫂ࠋ࠸ࡉࡔࡃ࡚ࡋ 
 

ཧ⪃ᩥ⊩ 

a) ௒஭୍ὒࠊ㏆Ụ㇂ඞ⿱⦅㸸ࠊࢡࢵࣈࢻࣥࣁࢫࣥࢭࢵࢿ࣑࣑ࣝࢣ࣭࢜࢖ࣂ୸ၿ2006ࠊ㸬 
b) Shimomura, O㸬Bioluminescence: Chemical Principles and Methods; World Scientific, 2006. 
c) McCutcheon, D. C.; Porterfield, W. B.; Prescher, J. A. Org. Biomol. Chem. 2015, 13, 2117-2121.  
d) Ⲩᮌ㉅࠿࡯ヂࠊ᭷ᶵ໬ྜ≀ྠࡿࡼ࡟ࣝࢺࢡ࣌ࢫࡢᐃἲ㸦➨㸳∧㸧㸪ᮾி໬Ꮫྠே2006ࠊ. 

ᅗ  ࡢ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 15

    ESI㸫TOF  ࣝࢺࢡ࣌ࢫࢫ࣐

 

23



࣐࣮ࢸ  Ⓨග ᐃ≀⏕ (2) ࠺ࡼࡳ࡚ࡗసࢆගࡢࣝࢱ࣍  .2

 

࡚࠸ࡘ࡟Ⓨග཯ᛂ≀⏕ࡢࣝࢱ࣍ 1 .2 a, b) 

 

ᅗ)ࡿ࠶㓝⣲཯ᛂ࡛ࡣⓎග≀⏕ࡢࣝࢱ࣍  ࢙ࣜࣇࢩࣝࣝࢱ࣍ࡿ࠶ᇶ㉁࡛ࠋ(1 㸦ࣥ1㸧ࡣ Mg2+

ᬑ㐢ⓗ࡟㓟㸦ATP㸸⏕యෆࣥࣜ୕ࣥࢩࣀࢹ࢔࡛⏝సࡢࢮ࣮࢙ࣛࣇࢩඹᏑ໬࡛ 㓝⣲ࣝࣥ࢜࢖

࢙ࣝࣜࣇࢩ࡚ࣝࡋ཯ᛂ࡜ᒇ㸧ࡧ㐠ࡢ࣮ࢠࣝࢿ࢚యෆ⏕ࠊࡿࡍᏑᅾ࡟ AMP 2࠸ࡘࠋࡿ࡞࡜

࡛ ࢻࢩ࢟࢜ࣝ࣌ࠊ࡚ࡋ཯ᛂ࡜స⏝࡛㓟⣲ศᏊࡢࢮ࣮࢙ࣛࣇࢩࣝࡣ2 ࡟ࡽࡉࠋࡿ࠼୚ࢆ3 3
୰㛫యࣥࣀࢱࢭ࢟࢜ࢪࡣ ࢙ࣥࣜࣇࢩࣝࢩ࢟࢜ࡢ㟁Ꮚⓗບ㉳୍㔜㡯≧ែ㸦S1≧ែ㸧࡚⤒ࢆ4

5㸨࡜ CO2࡟ศゎ࡚ࡋࡑࠋࡿࡍ㓝⣲ࡓࡋྜ⤖࡜ 5㸨ࡽ࠿㯤⥳Ⰽ㸦560 nm㸧ࡢගࡀฟࢱ࣍ࠋࡿ

ࣝ⏕≀ⓎගࡢⓎගຠ⋡ࡣ⣙ 41%㸦100 ಶ࢙ࣥࣜࣇࢩࣝࡢศᏊࡽ࠿ 41 ಶࡀࣥࢺ࢛ࣇࡢ⏕ᡂࡍ

ࡢບ㉳≧ែࠕ໬Ꮫ཰⋡ࠖղࡢ㓟໬཯ᛂ㸦1Ѝ5㸧ࠕձࡣ⋠Ⓨගຠࠋ࠸㧗ࡀ⋠኱ኚຠࠊ㸧࡛ࡿ

5㸨ࡀ⏕ᡂࡿࡍຠ⋡ࠖճ5ࠕ㸨ࡽ࠿⺯ගࢆⓎࡿࡍຠ⋡ࠖࡢ᥃ࡢࣝࢱ࣍ࠋࡿ࠶࡛⟭ࡅ⏕≀Ⓨගࢩ

ゎ⌮ࡀ࡜ࡇࡿ࠸࡚ࡋኚ᥮࡟࣮ࢠࣝࢿ࢚ࡾගࢆ࣮ࢠࣝࢿ࢚໬Ꮫ཯ᛂࡃࡼ⋠ຠ࡚ࡵᴟࡀ࣒ࢸࢫ

ࡸ࢟ࢶ࣓ࢥࣜ࢝ࣄࡢ⦖㏆࡜ࣝࢱ࣍ࠋࡿ࠶ᡤ௨࡛ࡿࢀࢃゝ࡜෭ගࠖࠕࡀගࡢࣝࢱ࣍ࠋࡿࡁ࡛

㕲㐨⹸ࡢ࡝࡞Ⓨග⏥⹸ࡌ࡞࠾࡜ࣝࢱ࣍ࡶ ࢶ࣓ࢥࣜ࢝ࣄࠊࡀࡿ࠸࡚࠸⏝࡚ࡋ࡜Ⓨගᇶ㉁ࢆ1

ಶయ࡛㢌୍ࡣ㕲㐨⹸ࠊ᪉୍ࠋࡿ࡞␗ࡀⓎගⰍ࡜ࠊⰍࢪࣥࣞ࢜ࠊ⥳㯤ࠊ⥳࡚ࡗࡼ࡟ಶయࡣ࢟

ᇶ㉁ࠋࡿග࡟Ⰽ⥳ࡀయ⬗ࠊࡃ㉥ࡀ ㅖࡣ࡚࠸ࡘ࡟࣒ࢬࢽ࣓࢝ࡿฟࡀ࠸㐪ࡢⰍ࡟ࡢ࡞ࡌྠࡣ1

ㄝ᭱ࠊࡀࡓࡗ࠶ࡀ㏆ࠊ㟁㏻኱ࠊᖹ㔝ࡾࡼ࡟ࡽゎỴࢆぢ࡚ࠋࡿ࠸c) 
 

 

 

 

 

 

 

 

 

 

 

                        ᅗ  Ⓨග཯ᛂ≀⏕ࡢࣝࢱ࣍ 1

 

⏝ᛂࡢⓎග⣔≀⏕ࣝࢱ࣍ 2 .2 d, e) 
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 ᅗ 1 ࡣⓎග⣔≀⏕ࡢࣝࢱ࣍ࠊ࡟࠺ࡼࡓࡋ♧࡟ ATP ࡤࢀࡍ⏝฼࡟㏫ࢆࢀࡇࠋࡿࡍ࡜ᚲせࢆ

ᴟ࡚ࡵ㧗ឤᗘ࡞ ATP ᳨ฟ⣔ࢆᵓ⠏࡛ࠋࡿࡁᐇ㝿࡟㣗ရࠊ⎔ቃỈࠊᡭ⾡ᐊ࢔ࣜࢸࢡࣂࡢ࡝࡞

ATP)ࢢࣥࣜࢱࢽࣔࡢ ATPࠊᰝ᳨⏕⾨ࡢ࡝࡞(ฟ᳨ࢆ ⏘⏕࣭ᾘ㈝ྛࡓࡋࢡࣥࣜ࡜✀⏕యᚤ㔞

ᡂศ᳨ࡢฟ࣭ྛ✀㓝⣲άᛶࡢ ᐃࡢ࡝࡞⮫ᗋ᳨ᰝࡸ㧗㏿㑇ఏᏊ㸦DNA㸧ゎᯒᢏ⾡࡟฼⏝ࡉ

㧗ࡤࡅ࠾࡚ࡋ࡟࠺ࡼࡿࡍᡂ⏕ࡀ㸦1㸧࢙ࣥࣜࣇࢩࣝࣝࢱ࣍㓝⣲཯ᛂ࡛ࡿ࠶ࡓࡲࠋࡿ࠸࡚ࢀ

ឤᗘ࡞㓝⣲άᛶ ᐃ⣔ࡀᵓ⠏࡛ࡓࡲࠋࡿࡁ⭾኱ࡢᩘ࡞໬Ꮫ≀㉁ࡢ༴㝤ᛶホ౯ࠊ࡟᫬㛫࡜ᡭ

㛫ືࡿ࠿࠿ࡢ⏝㈝࡜≀ᐇ㦂࡟᥮ࠊࡾࢃపࢺࢵࣉ࣮ࣝࢫ࢖ࣁ࡛ࢺࢫࢥ໬ࣂࡸࣝࢱ࣍࡞⬟ྍࡀ

ᆅ⌫እ⏕࿨᥈ᰝ(㸻ATPࠋࡿ࠶ࡘࡘࢀࡉ⏝฼ࡀⓎග⣔≀⏕ࡢ࢔ࣜࢸࢡ ࡢࣝࢱ࣍ࡶ࡟(ฟ᳨ࢆ

Ⓨග⣔ࡀ฼⏝ࠋ࠺࠸࡜ࡿࢀࡉ 
㉁ࢡࣃࣥࢱⰍ⺯ග⥳ࡣⓎග⣔ࣝࢱ࣍  GFP㸦ୗᮧ⬶2008ࠊ ᖺ࣮ࣝ࣋ࣀ໬Ꮫ㈹㸧࡟ࡶ࡜࡜⏕

࿨⌧㇟࡚ࡋ࡜࣮ࣝࢶࢢࣥࢪ࣮࣓࢖࢜࢖ࣂࡢᗈࡃ฼⏝ࡢࣝࢱ࣍ࠋࡿ࠸࡚ࢀࡉ㓝⣲࢙ࣝࣛࣇࢩ

ᡂ⏕ࡀࢮ࣮࢙ࣛࣇࢩ㸦㸻ࣝࡿࡁ࡛ࡀ࡜ࡇࡿࡏࡉ⌧Ⓨࡶ࡛≀⏕ࡢ௨እࣝࢱ࣍ࡣ㑇ఏᏊࡢࢮ࣮

ࠊྠࡁ࡜ࡓࡋ⌧Ⓨࡀ㑇ఏᏊ࠸ࡓࡋ࣮ࢱࢽ࡛ࣔࡇࡑࠋ㸧ࡿࡍ ᫬ࢮ࣮࢙ࣛࣇࢩࣝ࡟㑇ఏᏊࡶⓎ⌧

㹋gࠊATPࠊࡤࡅ࠾࡚ࡋ㑇ఏᏊ᧯స࡟࠺ࡼࡿࡍ ࡛ࡢࡿ࠸࡚ࡋᖖᅾ࡟యෆ⏕ࡣ㓟⣲ࠊࣥ࢜࢖

࢙ࣜࣇࢩࣝࣝࢱ࣍ 㸦ࣥ1㸧ࡢᢞ୚ࠊࡾࡼ࡟≉ᐃࡢ㑇ఏᏊࡀⓎ⌧ࡸࢢ࣑ࣥ࢖ࢱࡿࡍሙᡤࢱ࣍ࢆ

ࢫࣝ࢖࢘ࠋ㸧࢖ࢭࢵ࢔࣮ࢱ࣮࣏ࣞࡣ࠸ࡿ࠶࢖ࢭࢵ࢔࣮ࢱ࣮ࣔࣟࣉ㸦ࡿࡁ࡛࣮ࢱࢽග࡛ࣔࡢࣝ

⛣㌿ࢇࡀࡸホ౯ࡢ๣ࢇࡀᢠࡿࡅ࠾࡟≀ᐇ㦂ືࠊホ౯ࡢ㑇ఏᏊ἞⒪ࠊど໬ྍࡢ⑓ཎ⳦ឤᰁࡸ

oncolyticࠊฟ᳨ࡢ ἞⒪(ࢇࡀࡿࡼ࡟ࢫࣝ࢖࢘⣽⬊◚ቯ἞⒪)ࡢホ౯ࠊiPS ⣽⬊ࢱ࣍ࡶ࡛✲◊ࡢ

࡟ᾮ⾑ࠊࡣ࡟ࡿ࠼ࡽ࡜ࢆගࡢࡽ࠿య῝㒊⏕ࠊࡋ࠿ࡋࠋࡿ࠸࡚ࡋⓎ᥹ࢆጾຊࡀⓎග≀⏕ࡢࣝ

㏱ࡶ࡚ࡗ࠶ࡀᾮ⾑ࠋࡿ࠶୙༑ศ࡛ࡣ࡛ග(560ࠥ600 nm)ࡢࣝࢱ࣍ࠊࡵࡓࡿ࠶ࡀ྾཰ࡢගࡿࡼ

㐣ࠊࡿࡍ㏆㉥እ㡿ᇦࡢ 700ࠥ1300 nm㸦͆ ⏕య࡜͇❆ࡢ࿧ࡪ㸧࡛Ⓨගࡀࡢࡶࡿࡍᮃࠋ࠸ࡋࡲ

᭱㏆ࠊ㟁㏻኱ࡣࡽ∾ࠊ“⏕య࡛ࡲ࡟͇❆ࡢⓎග㡿ᇦࢆᣢࣝࢱ࣍ࡘேᕤᇶ㉁ࢆטࢿ࣑ࣝ࢝࢔

㛤Ⓨࠊࡋୡ⏺ึࡢᐇ⏝໬࡟ᡂຌࡿ࠸࡚ࡋ(ᅗ   (fࠋ(2
 
 טࢿ࣑ࣝ࢝࢔   (1)࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ 

ᅗ  ẚ㍑ࡢⓎග≀⏕ࡢטࢿ࣑ࣝ࢝࢔࡜(1)࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࡢయෆ࡛ࢫ࣐࢘ 2

ᙜࠊࡅ௜࠼᳜࡟ࢫ࣐࢘ࢆ⬊⣽⒆⭘ࡿ࠸࡚ࡋ⌧Ⓨࡀ㑇ఏᏊࢮ࣮࢙ࣛࣇࢩࣝࣝࢱ࣍

ࣔࣝ㔞ࢆטࢿ࣑ࣝ࢝࢔࡜(1)࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࡢᢞ୚࡚ࡋⓎගࢫ࣐࢘ࠊࡏࡉయ

⾲࡛ග㔞ࢆィ ࢆטࢿ࣑ࣝ࢝࢔ࠋࡓࡋᢞ୚ࡓࡋ᪉㸦ྑ㸧ࠊࡀ᫂࡟࠿ࡽయ⾲㠃࡟

ฟ࡚ࡿࡃග㔞ࡀከࠋ࠸㸦෗┿ᥦ౪ࠊᮾᕤ኱ཱྀࠊ୸㧗ᘯຓᩍࠊ㏆⸨⛉Ụᩍᤵ㸧 
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 ᮏయ㦂ᐇ㦂࡛࣐࣮ࢸࡣ㸯࡛ྜᡂ࢙ࣥࣜࣇࢩࣝࣝࢱ࣍ࡓࡋ㸦1㸧࡜ᕷ㈍ࡢ㏆㉥እⓎගᛶே

ᕤࣝࢱ࣍Ⓨගᇶ㉁࡚࠸⏝ࢆטࢿ࣑ࣝ࢝࢔⏕≀Ⓨග཯ᛂࠊ࠸⾜ࢆⓎග࡜ࣝࢺࢡ࣌ࢫⓎගࡢ⤒

᫬ኚ໬ࢆィ ࠊࡋ୧⪅ࡢ㐪ࢆ࠸ẚ㍑᳨࣭ウࠋࡿࡍ 

 

  ィࡢⓎග≀⏕ࣝࢱ࣍ 3 .2

 

2. 3. 1 ᐇ㦂ࡿ࠸⏝࡟⿦⨨ࠊヨ⸆ࠊჾල 
 㸯㸧 ᐃ⿦⨨ 

࣭pH  ᐃ㸸ᇼሙ〇సᡤ〇 F-23 ᆺࢫࣛ࢞㟁ᴟᘧỈ⣲⃰ࣥ࢜࢖ᗘᣦ♧ィࢆ౑⏝ࠋ 
࣭⏕≀Ⓨග㔞 ᐃ㸸̿ࢺ࢔〇 Luminescencer-PSN AB-2200  ࠋ⏝౑ࢆ
࣭⏕≀Ⓨගࣝࢺࢡ࣌ࢫ ᐃ㸸̿ࢺ࢔〇 AB-1850 LumiFL Spectrocaptureࢆ౑⏝ࠋ 

 㸰㸧ヨ⸆ 
 ࠋࡢࡶࡓࡋ㸯࡛ྜᡂ࣐࣮ࢸ㸸ᐇ㦂࢙ࣥࣜࣇࢩࣝࣝࢱ࣭࣍  
 ࠋ⣭≉ࠊ㸸࿴ග⣧⸆⸆ရᕤᴗ〇טࢿ࣑ࣝ࢝࢔࣭  
  ࣭㉸⣧Ỉ㸸MILLIPORE 〇 Milli-5;��Įࡽ࠿᥇Ỉࠋࡢࡶࡓࡋ 
ࣝࢱ࣍⏘໭⡿) ࢮ࣮࢙ࣛࣇࢩ࣭ࣝ   Photinus pyralis ⏤᮶)㸸Promega ♫〇ࡳ⤌ࠊ᥮࠼ᆺ  
 (Recombinant Luciferase טQuantiLum) ࢮ࣮࢙ࣛࣇࢩࣝ      

࣭ATP-Mg㸸Sigma ♫〇ࠋ 
࣭ࣜࣥ㓟Ỉ⣲஧ࣥࣜ࡜࣒࢘ࣜ࢝㓟஧Ỉ⣲࣒࢘ࣜ࢝㸸࿴ග⣧⸆ᕤᴗ〇ࠊ≉⣭ࠋ 

 -1,3-ࣝࢳ࣓ࢩ࢟ࣟࢻࣄ-2-ࣀ࣑࢔-㸦2ࣥࢱ࣓ࣀ࣑࢔㸧ࣝࢳ࣓ࢩ࢟ࣟࢻࣄ㸦ࢫࣜࢺ࣭  
⛠㸧(㏻࣮ࣝ࢜ࢪࣥࣃࣟࣉ    Tris)㸸㛵ᮾ໬Ꮫ〇ࠊ≉⣭ࠋ 
 ࠋ⣭≉ࠊ㸸࿴ග⣧⸆ᕤᴗ〇࣮ࣝࣟࢭࣜࢢ࣭  
  ࣭㸴M ሷ㓟ࡧࡼ࠾㸯M ሷ㓟ࠋ 
 㸱㸧ࢺࢵ࣌ࣆࣟࢡ࢖࣐ (20 PL, 200 PL, 1000 PL) ࣉࢵࢳ⏝ࢺࢵ࣌ࣆࣟࢡ࢖࣐࡜ 
 㸲㸧ྛ✀ࣈ࣮ࣗࢳࢡࢵࢳࢫࣛࣉ㸦ᅗ 3㸧 

 ߁     ߀   ޿    ޾    ޽    
ᅗ  ࣈ࣮ࣗࢳࢡࢵࢳࢫࣛࣉ✀ྛ 3

 
2. 3. 2 ⦆⾪ᾮࡢㄪ〇 
 㸯㸧pH  సἲ᧯ࡢ࣮ࢱ࣮࣓

 ⦆⾪ᾮࡢㄪ〇࡛ࡣỈ⣲⃰ࣥ࢜࢖ᗘ (pH) ࢆㄪ⠇ࡿࡍᚲせࠋࡿ࠶ࡀpH ㄪ⠇ࡣᇼሙ〇

సᡤ〇 F-23 ᆺࢫࣛ࢞㟁ᴟᘧỈ⣲⃰ࣥ࢜࢖ᗘᣦ♧ィ㸦pH ᅗࠋ࠺⾜㸧࡛࣮ࢱ࣮࣓ 4 ࡟

pH ࡓࡋ⏝౑ࢆ㟁ᴟࢫࣛ࢞࡜సἲ᧯ࡢ࣮ࢱ࣮࣓ pH  ᐃࡢᵝᏊࠋࡍ♧ࢆ 

mL 0.3 ޽  㸸ࣈ࣮ࣗࢳࣥ࣌ࢵ࢚
  㓝⣲ࢡࢵࢺࢫ⏝ 
mL 1.5 ޾  㸸ࣈ࣮ࣗࢳࣥ࣌ࢵ࢚
  Ⓨග཯ᛂ㓝⣲⁐ᾮ⏝ 
mL 2 ޿  㸸ࣈ࣮ࣗࢳࣥ࣌ࢵ࢚
  ᇶ㉁ࢡࢵࢺࢫ⏝ 
࡜mL 15 ߁ ߀ 50 mLࣥࢥࣝ࢓ࣇ 
 ࡟ࡶ࠾㸸ࣈ࣮ࣗࢳࣝ࢝ࢽࢥ   
   ⦆⾪ᾮࡢㄪ〇࡟౑⏝ࠋ 
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ձ pH  ࠋࡿࢀධࢆ※㟁ࡢᮏయ㸦ᕥ෗┿㸧࣮ࢱ࣮࣓
ղ ᰯṇࢆࣥࢱ࣎ᢲࠋࡍ 
ճ ࢫࣛ࢞㟁ᴟࢆ pH 4, 7, 9 ࠊᰯࡋᾐ࡟ᶆ‽ᾮࡢ ṇࠋ࠺⾜ࢆ 
մ ESC  ࠋṇ⤊஢ᰯ࡚ࡋᢲࢆ
յ ヨᩱ⁐ᾮࡢ pH  ⓗ┠ࡋ㏉ࡾ⧞ࢆᾮΰྜ⁐ࠋᐃ ࢆ
ࡢ   pH  ࠋࡿࡏࢃ࠶࡟
pHە  ᐃࡣ⁐ᾮᨩᢾࠋ࠺⾜ࡽࡀ࡞ࡋᨩᢾᏊࢫࣛ࢞ࡀ㟁ᴟ

 ࠋࡿࡍ࡟࠺ࡼ࠸࡞ࡽ࠿ࡘࡪ࡟
 
 

ᅗ 4 pH ࡿࡼ࡟㟁ᴟࢫࣛ࢞࡜సἲ᧯࣮ࢱ࣮࣓ pH  ᐃࡢᵝᏊ 

 
 㸰㸧500 mM pH 8.0 ࡧࡼ࠾ pH 6.0 ࣜࣥ㓟⦆⾪ᾮࡢㄪ〇 
   ձ ࣜࣥ㓟Ỉ⣲஧࣒࢘ࣜ࢝㸦K2HPO4㸸≉⣭ࠊศᏊ㔞 174㸧4.35 gࣥࣜࠊ㓟஧Ỉ⣲ࣜ࢝

ศᏊ㔞ࠊ㸦KH2PO4㸸≉⣭࣒࢘ 136㸧3.40 g ㉸⣧Ỉࢀࡒࢀࡑࢆ 45 mL ࠊࡋゎ⁐࡟

᭱⤊ⓗ࡟య✚ࢆ 50 mL ᗘ⃰ࠊࡋࣉࢵ࢔ࢫ࣓࡟ 500 mM K2HPO4ࠋㄪ〇ࢆᾮ⁐ࡢ

Ỉ⁐ᾮࡣ pH 8㹼9ࠊKH2PO4Ỉ⁐ᾮࡣ pH 4㹼5 ࢆ࡜ࡇࡿ࠸࡚ࡗ࡞࡜ pH ࣮ࢱ࣮࣓

࡛☜ㄆࠋ 
   ղ 500 mM pH 8.0 ࣜࣥ㓟⦆⾪ᾮࡢㄪ〇㸸pH ࡽࡀ࡞ࡋ࣮ࢱࢽ࡛࣮ࣔࢱ࣮࣓ pH 8.0 ࡟

࠺ࡼࡿ࡞ 500 mM K2HPO4 (pH 8㹼9) 10 mL ࡟ 500 mM KH2PO4 (pH 4㹼5)ࢆຍ࠼

 ࠋࡃ࠸࡚
   ճ 500 mM pH 6.0 ࣜࣥ㓟⦆⾪ᾮࡢㄪ〇㸸500 mM KH2PO4 (pH  4㹼5) 10 mL ࡟ 500 

mM K2HPO4 (pH 8㹼9)ࢆຍࠊࡁ⾜࡚࠼pH 6.0  ࠋㄪᩚ࡟
 㸱㸧50 mM pH 6.0  ㄪ〇ࡢ㓟⦆⾪ᾮࣥࣜࡢ

 

 

 

 㛤ጞ᫬ە ౑⏝୰ە

 ᐃࡧࡓࡢ

⵨␃Ỉ࡛࡟

Ὑࠋࡿࡍ⁡ 

 ౑⏝๓ە

㟁ᴟಖㆤࣉࢵࣕ࢟㸸 
 ᐃ᫬ࠊࡅ࠶࡟⤊஢᫬࡟㛢ࡿࡵ 

 㟁ᴟ㒊ࢫࣛ࢞
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    500 mM pH 6.0 ࣜࣥ㓟⦆⾪ᾮ 5 mL ㉸⣧Ỉ࡛ࢆ 10 ಸᕼ㔘ࠊࡋㄪ〇ࠋ 
 㸲㸧ࢆ࣮ࣝࣟࢭࣜࢢ ࡴ35%ྵ 50 mM pH 8.0 ࣜࣥ㓟⦆⾪ᾮࡢㄪ〇 

500 mM pH 8.0 ࣜࣥ㓟⦆⾪ᾮ 1 mL ࣮ࣝࣟࢭࣜࢢ࡜ 3.5 mL ㉸⣧Ỉ࡟ࡽࡉࠊࡋΰྜࢆ

࡛඲యࡢయ✚ࢆ 10 mL  ࠋࡿࡍㄪ〇࡚ࡋ࡟
 㸳㸧500 mM pH 8.0 ࡧࡼ࠾ pH 9.0 Tris-HCl ⦆⾪⁐ᾮࡢㄪ〇 

ձ ࢫࣜࢺ㸦ࣝࢳ࣓ࢩ࢟ࣟࢻࣄ㸧ࣉ-1,3-ࣝࢳ࣓ࢩ࢟ࣟࢻࣄ-2-ࣀ࣑࢔-2)ࣥࢱ࣓ࣀ࣑࢔
⛠㏻)(࣮ࣝ࢜ࢪࣥࣃࣟ Trisࠊ≉⣭ࠊศᏊ㔞 121) 3.03 g ⣙ࢆ 40 mL ࡟㉸⣧Ỉࡢ

⁐ゎࡋ㸦pH 10㸧ࠊࡋ㸴M ሷ㓟࡛ pH ࢆ 8.0 ෭༷㸦pH࡟ ᐊࠊᚋࡓࡋㄪ⠇࡟ ࡟

 ᗘ౫Ꮡᛶࡵࡓࡿ࠶ࡀ㸧ࠋ㸯Mሷ㓟࡛ pHࢆ pH 8.0࡟ㄪ⠇ᚋ ඲యࡢయ✚ࢆ 50 mL
mM pH 8.0 Tris-HCl 500ࠊ࡚ࡋ࡟ ⦆⾪⁐ᾮࢆㄪ〇ࠋ 

ղ ྠᵝ࡚ࡋ࡟ pH 9.0 ࡢ 500 mM Tris-HCl ⦆⾪⁐ᾮࢆㄪ〇ࠋ 
 㸴㸧ࢆ࣮ࣝࣟࢭࣜࢢ ࡴ10%ྵ 50 mM pH 8.0 Tris-HCl ⦆⾪ᾮࡢㄪ〇 

ձ 500 mM pH 8.0 ࡢ Tris-HCl ⦆⾪ᾮ 20 mL ㉸⣧Ỉ࡛ࢆ 5 ಸᕼ㔘100ࠊࡋ mM pH 8.0 
Tris-HCl ⦆⾪ᾮࢆㄪ〇ࡿࡍ 

ղ 100 mM pH 8.0 Tris-HCl ⦆⾪ᾮ 20 mL ࢆ࣮ࣝࣟࢭࣜࢢ࡜ 4 mL ㉸⣧Ỉࠊࡋΰྜࢆ

࡛඲యࡢయ✚ࢆ 40 mL ࢆ࣮ࣝࣟࢭࣜࢢࠊࡋ࡟ ࡴ10%ྵ 50 mM pH 8.0 Tris-HCl
⦆⾪ᾮࢆᚓࠋࡿ 

 

2. 3. 3 ヨᩱㄪ〇 

 㸯㸧ᇶ㉁⁐ᾮ 

ձ ࢡࢵࢺࢫ⁐ᾮ㸸 

㸦1㸧(ศᏊ㔞࢙ࣥࣜࣇࢩࣝࣝࢱ࣭࣍ 280)㸸 1.4 mg㸦5 ȝmol㸧ࢆ㟁Ꮚኳ⛗࡛ 2 mL
mM pH 6.0 50ࠊࡾྲྀࡾ㔞࡟ࣈíࣗࢳࣥ࣌ࢵ࢚ ࣜࣥ㓟࣒࢘ࣜ࢝⦆⾪ᾮ 1.0 mL ࡟

⁐ゎ5ࠊࡋ mM ⁐ᾮࢆㄪ〇ࠋ 
 ,mM 50ࠊࡋ㟁Ꮚኳ⛗࡛⛗㔞ࢆ㸦ศᏊ㔞 302.4㸧㸸1.5 mg㸦5 ȝmol㸧טࢿ࣑ࣝ࢝࢔࣭

pH 6.0 ࣜࣥ㓟࣒࢘ࣜ࢝⦆⾪ᾮ 10 mL mM 0.5ࠊࡋゎ⁐࡟ ⁐ᾮࢆㄪ〇ࠋ 
ղ ᐇ㝿࡟౑⏝ࡿࡍᇶ㉁⁐ᾮ㸸 

࣭ୖグࢡࢵࢺࢫ⁐ᾮࣥࣜࢆ㓟⦆⾪ᾮ㸦50 mM pH 8.0㸧࡛ᕼ㔘ࠊࡋ����ȝ0⃰ࡢᗘ

ࡣ࢙ࣥࣜࣇࢩࣝࣝࢱ࣍㸦ࡿ࠸⏝࡚ࡋ࡟ 50 ಸᕼ㔘ࡣטࢿ࣑ࣝ࢝࢔ࠊ 5 ಸᕼ㔘

 ࠋ㸧ࡿࡍ
 㸰㸧㓝⣲⁐ᾮ 

ձ ࣒ࢺࣥ࢓ࣇィ ⏝㸸㉎ධࡓࡋ㓝⣲⁐ᾮࢆᕼ㔘࠾࡞ࠋࡿ࠸⏝࡟ࡎࡏ㉎ධࢩࣝࡓࡋ

ࡣ㔜㔞ࠊࡣࢮ࣮࢙ࣛࣇ 1 mg ࡀࡁࡘࣛࣂ㛫࡛ࢺࢵࣟࡣᗘ⃰ࠊࡀࡿ࠸࡚ࢀࡉ୍⤫࡟

ࡢࢮ࣮࢙ࣛࣇࢩࣝࡓࡋ㉎ධ࡟㐣ཤࠋ㸧ࡿ࠸࡚ࢀࡉグ㍕ࡣᗘ⃰࡟㸦ྲྀᢅㄝ᫂᭩ࡿ࠶

⃰ᗘࡣ 13.2 mg/mL14.7ࠊ mg/mL  ࠋࡿ࠶࡛࡝࡞
ղ ࢡࢵࢺࢫ⁐ᾮ㸸㉎ධࢮ࣮࢙ࣛࣇࢩࣝࡓࡋ 1 mg ࢆ 1 mg/mL ࣜࢢࠊ࡟࠺ࡼࡿ࡞࡟

ࢆ࣮ࣝࣟࢭ Tris-HCl ࡴ10%ྵ ⦆⾪ᾮ (50 mM, pH 8.0) ࡛ᕼ㔘20ࠥ30ࠊࡋ ȝL ࡎ

ࡘ 0.3 mL 㸦ᅗࣈ࣮ࣗࢳࣥ࣌ࢵ࢚ࡢ ⟶ಖ࡟෭෾ᗜࡢΥ 80–ࠊࡋࡅᑠศ࡟㸧޽ࠊ3

 ࠋࡿࡍ
ճ ᐇ㝿࡟౑⏝ࡿࡍ㓝⣲⁐ᾮ㸸෭෾ಖᏑࡓࡗ࠶࡚ࡋ 1 mg/mL  ࢆᾮ⁐ࢡࢵࢺࢫ
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20ࠥ30 ȝL ࢆ࣮ࣝࣟࢭࣜࢢࠊࡋゎ෾ࢆ 㓟⦆⾪ᾮ㸦50 mM pH 8.0㸧࡛ࣥࣜࡴ35%ྵ

100 ಸᕼ㔘ࠊࡋ���ȝJ�mL  ࠋࡿ࠸⏝࡚ࡋ࡟ᗘ⃰ࡢ

 㸱㸧ATP-M㹥⁐ᾮࡢㄪ〇 

ձ 10 mM ATP-M㹥ࡢ⁐ᾮࡢㄪ〇㸸 

ATP-Mg 㸦2Mg ሷࡢศᏊ㔞㸸551㸧11 mg ㉸⣧Ỉ 2 mLࢆ  ࠋㄪ〇ࠊࡋゎ⁐࡟
ղ 200 PM ATP-Mg ⁐ᾮࡢㄪ〇㸸  

10 mM ATP-M㹥 0.1 mL ࢆ 4.9 mL ㉸⣧Ỉ࡛ࡢ 50 ಸᕼ㔘ࠊࡋㄪ〇ࠋ 
 

2. 3. 4 ⏕≀Ⓨග ᐃ 

㸯㸧Luminescencer-PSN AB-2200  Ⓨග㔞 ᐃ≀⏕ࡿࡼ࡟
Luminescencer-PSN AB-2200ࡢ᧯సἲࢆᅗ ⾲ࠋࡍ♧࡟5 ࠊ࡛✚యࡢᐃ⁐ᾮ ࡓࡋ♧࡟1

ᅗ 6  ࠋࡿࡍᐃ ࢆᡭ㡰࡛Ⓨග㔞ࡓࡋグ㍕࡟

ձ 㟁※ࢆධࠊ࡜ࡿࢀ“Set Conditions”࡛ࡢࡿࢀࡉ♧⾲࡜ Enter タࡢ௳ᐃ᮲ ࡜ࡍᢲࢆ

ᐃ⏬㠃ࠋࡿ࡞࡟ 
ղ ୖࡽ࠿ Mul, 35 sec, Integral, 0 sec, 35 sec, off ࡛ࢇ㑅ࢆ Enter  Set“࡜ࡿࡍࠋࡍᢲࢆ

Conditions”ࠋࡿࢀࡉ♧⾲࡜ 
ճ UNK Sample nameࠋࡍᢲࢆ  ࠋࡿࡍධຊࢆᐃᐃᅇᩘ ࠋࡿࢀධࢆ
մ “UNK Analysis”࡛ࡢࡿࢀࡉ♧⾲࡜ヨᩱࠊࡋࢺࢵࢭࢆStart  ࠋᐃ㛤ጞ ࡜ࡍᢲࢆ
յ  ᐃ⤊஢᫬ࡣ ESC  ࠋࡍᢲࢆ
ն “Save a UNK File”࡛ࡢࡿࢀࡉ♧⾲࡜ Save  ࡣሙྜ࠸࡞ࡋࠊ”Yes“ࡣሙྜࡿࡍ

“No”ࢆ㑅ᢥࠋ 
ᅗ 5 Luminescencer-PSN AB-2200  సἲ᧯ࡢ

   

     ⾲ 1 Luminescencer-PSN AB-2200  ௳ᐃ᮲ ࡢⓎග㔞≀⏕ࡿࡼ࡟

 ⃰ᗘ య✚ �ȝ/� ᭱⤊⃰ᗘ 

pH 8 ࣜࣥ㓟⦆⾪⁐ᾮ 500 mM  ���ȝ/ 100 mM 

ᇶ㉁ ᇶᮏࡣ ����ȝ0㸨  ���ȝ/ ���ȝ0 

㓝⣲ 10 ȝJ�P/ ���ȝ/ ��ȝJ�mL 

Mg-ATP ����ȝ0  ���ȝ/ ���ȝ0 

       㸨Ⓨගᙉᗘࡀ㣬࿴ࡿࡍሙྜࡣ 10 ȝ0 ⃰ᗘࡢᇶ㉁⁐ᾮࡿ࠸⏝ࢆ 
ࡣሙྜࡢטࢿ࣑ࣝ࢝࢔         0.5 mM ⁐ᾮࡿ࠸⏝ࢆ㸦᭱⤊⃰ᗘࡣ 0.1 mM㸧 
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ձ Luminescencer⏝ࡢィ ࢺࢵ࣋ࣗ࢟ෆ࡛ࣜࠊ ࣥ㓟࣒࢘ࣜ࢝⦆⾪⁐ᾮ(500 mM, pH 8.0, 
20 ȝL)ࠊᇶ㉁⁐ᾮ>����ȝ0�Ⓨගᙉᗘࡀ㣬࿴ࡿࡍሙྜࡣ ���ȝ0������ȝ/@ࠊ㓝⣲⁐ᾮ(10 
ȝJ�P/�����ȝ/�ࢆⰋࡃΰྜࠋࡿࡍ 

ղ ィ ࢆࢺࢵ࣋ࣗ࢟ ᐃ⿦⨨ෆ࡟ᤄධࠋ 
ճ  ᐃ⿦⨨ୖࡢ㒊࡚࠸⏝ࢆࢪࣥࣜࢩࣟࢡ࢖࣐ࡽ࠿ ᐃ㛤ጞ஬⛊ᚋ࡟ ATP-Mg ⁐ᾮ 

�����ȝ0�����ȝL)ࢆὀධ㸦஦๓࡟ ATP-Mg ⁐ᾮࡶຍࠊ࠼☜ᐇ࡟ΰྜࡽ࠿࡚ࡏࡉィ 

 ࠋ㸧࠸Ⰻࡶ࡚ࡋ ィ࡚ࡋᤄධ࡟ᐃ⿦⨨ෆ ࢆࢺࢵ࣋ࣗ࢟⏝

մ 30 ⛊㛫Ⓨග ᐃࠋ⏕≀Ⓨග㔞ࡣⓎග㛤ጞࡽ࠿ 30 ⛊㛫ࡢⓎගᙉᗘࡢ⥲࿴࡛ࠋࡿ࠶ 

յ ᭱ࡣטࢿ࣑ࣝ࢝࢔኱Ⓨගᙉᗘ࡟㐩ࡀࡢࡿࡍ㐜ࠋ࠸ኳ↛ᆺᇶ㉁ ẚࢆࢿ࣑ࣝ࢝࢔࡜1

㍑ࡿࡍሙྜࡣ 180 ⛊㛫ࡢⓎග ᐃࠋ࠺⾜ࢆ 

 

ᅗ 6 Luminescencer-PSN AB-2200  ᡭ㡰ࡢⓎග㔞 ᐃ≀⏕ࡿࡼ࡟

  

ᇶ㉁ࠊ㓝⣲ࢡࢵࢺࢫࡢ࡝࡞
⁐ᾮࠊ࡟࠺ࡼࡢࡇࡣịୖ࡛
෭༷ࡽࡀ࡞ࡋ౑⏝ࠋࡿࡍ 

Luminescencer-PSN AB-2200 
ࡣࢺࣥ࢘࢝) 9 ᱆࡜ࡿ࡞࡟࠸ࡽࡄ 
㣬࿴࡛ࡢࡿࡍὀព) 

ձィ ⏝࣋ࣗ࢟
ᇶ࡜㓝⣲࡟ࢺࢵ
㉁⁐ᾮ500ࠊ mM 
pH 8 ࣜࣥ㓟⦆⾪
ᾮࢆධࠋࡿࢀ 

ղࢆࢺࢵ࣋ࣗ࢟
ィ ჾ࣮ࢲࣝ࣍
 ࠋ⿦ሸ࡟

ճATP Ⓨࠊࢀධࢆ
ගࢆ㛤ጞࠋࡿࡏࡉ 
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 㸰㸧AB-1850 LumiFL Spectrocaptureࡿࡼ࡟⏕≀Ⓨගࡢࣝࢺࢡ࣌ࢫ ᐃ 
 Ⓨගࡣࣝࢺࢡ࣌ࢫ AB-1850 LumiFL 
Spectrocapture㸦ᅗ 7㸧⏝࡚࠸ ᐃࠋࡿࡍᏳᐃࡋ

ࡣ࡟࠺࡞⾜ࢆᐃ ࡓ luminescencer-PSN AB-2200
࡛ 107㹼8ࡍ♧ࢆᩘࢺࣥ࢘࢝ࡢ⁐ᾮࡀᮃࠋ࠸ࡋࡲ

ᴟ኱Ἴ㛗ࡤࢀ࠿ࢃࡀⰋࢺࣥ࢘࢝ࠊࡤࢀ࠶࡛ࡢ࠸

ᩘ 5㹼6 ᱆⛬ᗘ࡛ィ ࡛ࠋࡿࡁ㛗᫬㛫Ⓨගࡶࡿࡍ

࣌ࢫⓎග࡞࠸ࢀࡁࡤࢀࡍࡃ㛗ࢆᐃ᫬㛫 ࡽ࡞ࡢ

ࡀⓎග㔞⥲ࡢᐃ᫬㛫࡛ ࠋࡿࢀࡽᚓࡀࣝࢺࢡ 5
㹼7 ᱆ࡤࢀ࠶Ⓨගࣝࢺࢡ࣌ࢫ ᐃྍࠋ⤒᫬ኚ໬

⤒ࡢ᫬㛫▷ࠊࡀࡿ࠸࡚ࡗࢃഛࡶ⬟ᶵࡿࡍᐃ ࢆ

᫬ኚ໬ࢆぢࡣࡢࡿ㞴ࠋ࠸ࡋAB-2200 ࢺ࡛ࣥ࢘࢝

ࡀ 108⛬ᗘ࡛㣬࿴ࡿࡍᜍࠋࡿ࠶ࡀࢀAB-1850 
LumiFL Spectrocapture ࠋࡍ♧࡟௨ୗࢆసᡭ㡰᧯ࡢ

    

                     
ձ ࠊࣥࢥࢯࣃ⿦⨨ࡢ㟁※ࢆධࠋࡿࢀ 
ղ ࠕࡢࣥࢥࢯࣃLumiFL Spectrocaptureࠖࢆࣥࣙࢩ࣮ࢣࣜࣉ࢔࠺࠸࡜㛤ࠋࡃCCD ࣓࢝

 ࠋᐃྍ ࡽࡓࡗ࡞࡟⥳ࡽ࠿ࢪࣥࣞ࢜ࡀࣉࣥࣛࡢ”ready“ࠋࡿ࠿࠿ศᩘ࡟෭༷ࡢࣛ
ճ ィ ᮲௳タᐃ㸸 ᐃ࣮ࣔࠊࢻ ᐃ᫬㛫ࠊࢻࣥ࢘ࣛࢢࢡࢵࣂࠊィ⟬᪉ἲࢆタᐃࠋ 
  ᇶᮏⓗࡣ࡟ୗグタᐃ࡛ ᐃࠋ 
 

 ᐃ࣮ࣔࣝࢢࣥࢩ ࢻ 
 ᐃ᫬㛫 㐺᫬ 

 ࢻࣥ࢘ࣛࢢࢡࢵࣂ
ᇶᮏࠊື⮬ࡣヨᩱ࠸ࡓࡾྲྀࢆࢻࣥ࢘ࣛࢢࢡࢵࣂࡢ᫬ࢵࣂࡣ

 ࡿࡍ࡟㛤ࢻࣥ࢘ࣛࢢࢡ
ィ⟬᪉ἲ  ᐃ್̿ࡿࡍ࡟ࢻࣥࣛࢢࢡࢵࣂ 
 ᖜ 1 mmࢺࢵࣜࢫ

 
 ࣭ ᐃ࡟౑ࣈ࣮ࣗࢳࡿ࠼㸸୺࡟ PCRࣈ࣮ࣗࢳ(����ȝL)ࠊ▼ⱥࠊࣝࢭ࣏ࢫ࢕ࢹࠊࣝࢭ

 ࠋࣈ࣮ࣗࢳ࣑ࣝࠊ─ࣜࢺ࣌

 

մ ィ ࣥࣜ࡟ࣈ࣮ࣗࢳ㓟࣒࢘ࣜ࢝⦆⾪⁐ᾮ(500 mM, pH 8.0, 5 ȝL)ࠊᇶ㉁⁐ᾮ>����ȝ0 
5 ȝ/@ࠊ㓝⣲⁐ᾮ(1 mg/mL, 5 ȝ/�ࠊATP-Mg ⁐ᾮ �����ȝ0��10 ȝL)ࢆຍࠊ࠼Ⰻࡃΰྜ

 ࠋࡿࡍ
յ ヨᩱ࡚ࡋࢺࢵࢭࢆ⏬㠃ୖࡢ㟷࠸୸ࢡࢵࣜࢡࢆ(ࢻࣥ࢘ࣛࢢࢡࢵࣂ ᐃ)ࢢࢡࢵࣂࠋ

 .ᚲせ࡟ࡧࡓࡿ࠼ኚࢆᐃ᫬㛫 ࡣᐃ ࢻࣥ࢘ࣛ
ն ㉥୸࡚ࡋࢡࢵࣜࢡࢆ ᐃ㛤ጞࠋ 
շ  ᐃࡽࡓࡗࢃ⤊ࡀ⾲♧Ѝ෌ィ⟬ЍගᏊࢆࣝ࢖࢓ࣇ࡛ࠊࡿ࠼࠿࡟ಖᏑࠋ 
ո ಖᏑ୍ࢆࣝ࢖࢓ࣇࡓࡋᣓࣝ࢖࢓ࣇኚ᥮࡛ asc  ࠋኚ᥮࡟ࣝ࢖࢓ࣇ

ᅗ 7 ⏕≀Ⓨගࣝࢺࢡ࣌ࢫ 
    ᐃ⿦⨨ AB-1850  
   LumiFL Sectrocapture 
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չ ⤊஢᫬㸸ࢆࣥࣙࢩ࣮ࢣࣜࣉ࢔ࡢୖࣥࢥࢯࣃ⤊஢ࠕ࡜ࡿࡍࠋࡿࡏࡉ෭༷ゎ㝖୰ࠖ࡜

ࢺࢵࣕࢩࢆࣥࢥࢯࣃࠊᶵᲔࡽࡓ࠼ᾘࡀࢀࡑࠋࡘࡲ࡛ࡲࡿ࠼ᾘ࡛ࡢࡿฟࡀ♧⾲࠺࠸

ࠋࣥ࢘ࢲ

 ⏕≀ⓎගἼ㛗 ᐃჾ࡟ᑐᛂࡿ࠸࡚ࡋ ᐃᐜჾࡣᵝࠊࡀࡿ࠶ࠎᑠ࠸ࡉయ✚࡛ ᐃྍ⬟

࡞ PCR 㸦ᅗࡿ࠸⏝ࡃࡼࢆࣈ࣮ࣗࢳ ⾲ࢆ✚యࡢᐃ⁐ᾮ ࠊࡢ㝿ࡢࡑࠋ㸧޽ࠊ3 2 ࠋࡍ♧࡟

ࡽᚓࡀࣝࢺࢡ࣌ࢫ࡞㯇⥡ࡣ㸱ศ㛫✚⟬࡛ኳ↛ᆺᇶ㉁࡛ࠊࡤࢀ࠶㓝⣲⃰ᗘ࡛ࡢ௳᮲ࡢࡇ

⥡ࠋࡿࢀࢃᛮ࡜ࡿฟࡀࢬ࢖ࣀࡢࡢࡶࡿ࠿ศࡣᴟ኱ⓎගἼ㛗ࠊࡣ࡛טࢿ࣑ࣝ࢝࢔ࠋࡿࢀ

㯇ࢆࣝࢺࢡ࣌ࢫ࡞ᚓ࠸ࡓሙྜࠊࡣ࡟㓝⣲⃰ᗘࠊ࠿ࡿࡍࡃ⃰ࢆ ᐃ᫬㛫ࢆ㛗ࡿࡍࡃᚲせ

ࠋࡿࡍὀព࡟࠺ࡼ࠸࡞ࡋ㣬࿴ࡀⓎගᙉᗘࡶሙྜࡢࢀࡎ࠸ࠋࡿ࠶ࡀ

⾲ 2 AB-1850 LumiFL Spectrocapture  ௳ᐃ᮲ ࣝࢺࢡ࣌ࢫⓎග≀⏕ࡿࡼ࡟

㸨ࡢטࢿ࣑ࣝ࢝࢔ሙྜࡣ 0.5 mM ⁐ᾮࢆ౑⏝㸦᭱⤊⃰ᗘࡣ 0.1 mM㸧 

2. ㄢ㢟ࢺ࣮࣏ࣞ 5

1. ࠋ࠺ࡼࡳ࡚࡭ㄪࠊ࠿ࡿ࠸࡚ࢀࡉ⏝฼࡟࡜ࡇ࡞࠺ࡼࡢ࡝ࡣⓎග⣔≀⏕ࣝࢱ࣍

2. ࠋ࠺ࡼࡳ࡚࠼⪄ࢆ฼⏝ἲ࠸ࡋ᪂ࡢⓎග⣔≀⏕ࣝࢱ࣍

ཧ⪃ᩥ⊩

a) ௒஭୍ὒࠊ㏆Ụ㇂ඞ⿱⦅㸸ࠊࢡࢵࣈࢻࣥࣁࢫࣥࢭࢵࢿ࣑࣑ࣝࢣ࣭࢜࢖ࣂ୸ၿ2006ࠊ㸬
b) Shimomura, O㸬Bioluminescence: Chemical Principles and Methods; World Scientific, 2006.
c) Hirano, T.; Hasumi, Y.; Ohtsuka, K.; Maki, S.; Niwa, H.; Yamaji, M.; Hashizume, D. J. Am.

Chem. Soc. 2009, 131, 2385-2396. 
d) Adams, S. T. ; Miller, S. C. Curr. Opin. Chem. Biol. 2014, 21, 112–120.
e) Porterfield, W. B. ; Prescher, J. A. Curr. Opin. Chem. Biol. 2015, 22, 121–130.
f) Iwano, S.; Obata, R.; Miura, C.; Kiyama, M.; Hama, K.; Nakamura, M.; Amano, Y.; Kojima, S.;

Hirano, T.; Maki, S.; Niwa, H. Tetrahedron, 2013, 69, 3847-3856. 

⃰ᗘ య✚ �ȝ/� ᭱⤊⃰ᗘ

pH 8 ࣜࣥ㓟⦆⾪⁐ᾮ 500 mM ��ȝ/ 100 mM 

ᇶ㉁ 100 ȝ0㸨 ��ȝ/ ���ȝ0 

㓝⣲ 1 mg/mL ��ȝ/ 0.2 mg/mL 

Mg-ATP ����ȝ0 ���ȝ/ ���ȝ0 
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