
 

 

௧࿴ඖᖺᗘ 

Ύ㓇㓝ẕ࣭㯜◊✲఍ 

ㅮ₇せ᪨㞟 
 

 

 

 

 

 

 

 

 

᪥᫬  ௧࿴ඖᖺ 10᭶ 15 ᪥㸦ⅆ㸧 

ሙᡤ  ໭࠶ࡨ࡜ ➨ 1 ◊ಟᐊ 

ᮾி㒔໭༊⋤Ꮚ 1୎┠ 11␒ 1ྕ 

 

 

Ύ㓇㓝ẕ࣭㯜◊✲఍ 



䝥䝻䜾䝷䝮 

 

13:00䡚13:20 Ύ㓇㓝ẕ䞉㯜◊✲఍ ⥲఍ 

 

13:20䡚13:50 䛂㯜⳦⩌ࡿࡅ࠾࡟ẚ㍑࣒ࣀࢤゎᯒ䛃     

  㓇㢮⥲ྜ◊✲ᡤ ᡂศゎᯒ◊✲㒊㛛   㰺⸨ ுኴ 

 

13:50䡚14:20 䛂⚟ᓥ┴ࣝࢼࢪࣜ࢜Ύ㓇㓝ẕࡢ⫱✀㛤Ⓨ࡜㔊㐀≉ᛶ䛃 

  ⚟ᓥ┴ࢨࣛࣉࢡࢸ࢖ࣁ ఍ὠⱝᯇᢏ⾡ᨭ᥼࣮ࢱࣥࢭ ୰ᓥ ዉὠᏊ 

 

14:20䡚14:50 䛂↝㓅㯜⳦࢚ࣥࢡࡢ㓟㧗⏕⏘ᶵᵓ䛃 

㮵ඣᓥ኱Ꮫ㎰Ꮫ㒊 ↝㓅㺃Ⓨ㓝Ꮫᩍ⫱◊✲࣮ࢱࣥࢭ ஧⚄ Ὀᇶ 

 

14:50䡚15:10 䡚ఇ᠁䡚 

 

15:10䡚15:40 䛂ฟⱆ㓝ẕ Saccharomyces cerevisiae ࡜㛤Ⓨࡢ⾡ᕤᏛᢏ࣒ࣀࢤࡿࡅ࠾࡟

  ᛂ⏝䛃ࡢࡑ

  ኱㜰኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉ ⏕࿨ඛ➃ᕤᏛᑓᨷ ᮡᒣ ᓠᓫ 

 

15:40䡚16:45 ≉ูㅮ₇䛂Ύ㓇㓝ẕࡢῶᩘศ⿣⤌᥮࠼୙඲࡚࠸ࡘ࡟䛃 

  ᪥ᮏ㔊㐀༠఍     ୗ㣤 ோ 

 

17:00䡚   ᠓ぶ఍  䠄໭䛸䜄䛒䠕㝵䠕䠌䠍఍㆟ᐊ䠅 



㯙⳦⩌ࡿࡅ࠾࡟ẚ㍑࣒ࣀࢤゎᯒ 

       㓇㢮⥲ྜ◊✲ᡤ ᡂศゎᯒ◊✲㒊㛛 㰺⸨ ுኴ 

 

࠙⫼ᬒ࣭┠ⓗࠚ 

 㯙⳦(Aspergillus oryzae )ࡣ᪥ᮏࡢఏ⤫㣗ရࡢ〇㐀࡛ᵝ࡞ࠎ≉ᛶࢆᣢࡘ⳦ᰴࡀ౑

࡚ࢀࡽ࠼⪄࡜ࡿࡍ㉳ᅉ࡟࠸㐪ࡢᵓ㐀࣒ࣀࢤࡢ⳦㯙ྛࡣᛶ≉ࡢࡑࠋࡿ࠸࡚ࢀࡉ⏝

࡚ࡗ⾜ࢆ✲◊࡚࠸ࡘ࡟ከᵝᛶࡢᵓ㐀࣒ࣀࢤࡢ⩌⳦㯙࡛ࡲࢀࡇࡣࠎᡃࠊࡵࡓࡿ࠸

⳦㯙ࠊࡤ࠼౛ࠋࡓࡁ DNAchip ࡢ᮶⏤࡞ࠎᵝࡿࡼ࡟ゎᯒ࢖ࣞ࢔࣒ࣀࢤࡓ࠸⏝ࢆ 55
⳦ᰴࡢ⣔⤫ゎᯒࡓࡗ⾜ࢆ⤖ᯝࠊ㯙⳦⩌ࡣᑡࡶ࡜ࡃ࡞ 13 ᅗ)ࢀࡉศ㢮࡟⤫⣔ࡢ ࠊ(1
⣔⤫࡜⏘ᴗ⏝㏵ࡣ࡟┦㛵ࢆ࡜ࡇࡿ࠶ࡀ᫂࢖ࣞ࢔࣒ࣀࢤࠊࡋ࠿ࡋࠋࡓࡋ࡜࠿ࡽゎ

ᯒ࡛ࡣ㓄ิࡢḞኻࠊࡸRIB40 ᰴ(㔝ᛶᰴ)࠸↓࡟㓄ิࡢᤄධ➼ࡢලయⓗࡢ࣒ࣀࢤ࡞

ᵓ㐀ゎ᫂ࡣ࡜ࡇࡿࡍ㞴࡛ࡇࡑࠋ࠸ࡋ㯙⳦⩌࣒ࣀࢤࡢ 13 ⣔⤫ࡢ୰ࠊࡽ࠿RIB40 ᰴࠊ

㓇࣭࿡ჯ⣔⤫ RIB128 ᰴࠊ᪂Ύ㓇⣔⤫ RIBOIS01 ᰴࠊ㓺Ἔ⣔⤫ RIB915 ᰴࡢ 4 ᰴ

ሷᇶ࡞ࠎ኱࣭ᑠᵝࡣ࡟ᰴ⳦ྛࠊᯝ⤖ࡢࡑࠋࡓࡗ⾜ࢆゎᯒࢫ࢚ࣥࢡ࣮ࢩ࣒ࣀࢤࡢ

⣔ྛࠊࡋุ᫂ࡀ࡜ࡇࡿࡍᏑᅾࡃከࡶ㑇ఏᏊࡢ⮬⊃ᰴ⳦ྛࠊࡾ࠶ࡀᤄධࡸḞኻࡢ

㯙⳦඲యࠊࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡓฟ᮶ࡀ࡜ࡇࡿ▱࡟࠿ࡲ኱ࢆᚩ≉ࡢ࣒ࣀࢤࡢ⤫

ࡿࡁ࡛⨶⥙ࢆ 13 ⣔⤫ࡢ௦⾲ᰴࢫ࢚ࣥࢡ࣮ࢩ࣒ࣀࢤࡢゎᯒࠊ࠸⾜ࢆ㯙⳦⩌࡚ࡋ࡜

13ࠊࡣ࡛⾲ᮏⓎࠋࡓ࠼⪄࡜ࡿࡁ࡛ࡀ࡜ࡇࡿࡍゎ⌮ࡾࡼࢆ࠸㐪ࡢᵓ㐀࣒ࣀࢤ ⣔⤫

ᰴࡢẚ㍑࣒ࣀࢤゎᯒࡢᴫせࠊ࡜ゎᯒ౛࡚ࡋ࡜஧ḟ௦ㅰ㑇ఏᏊࡢ࣮ࢱࢫࣛࢡẚ㍑

ゎᯒ࡚࠸ࡘ࡟ሗ࿌ࠋࡿࡍ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

࠙᪉ἲࠚ     

࠸࡞࠸࡚ࡋᚓྲྀࢆ㓄ิ࣒ࣀࢤ 9 ⣔⤫ࡢ௦⾲ᰴࠊࢆIllumina ࡢ♫ HiseqX ࡋ౪࡟

RIB40ࠊᚋࡢࡑࠋࡓࡋᚓྲྀࢆࢱ࣮ࢹࢻ࣮ࣜ ᰴࢆཧ↷㓄ิࢢࣥࣆࢵ࣐ࡓࡋ࡜ゎᯒࢆ

⳦ᰴ䛾༢㞳※

ྂ䛔ศ㞳ᰴ
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㓺Ἔ䞉࿡ჯ
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䛭䛾௚

Ύ㓇
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᪂䛧䛟༢㞳䛧䛯
ᐇ⏝Ύ㓇㯜⳦ᰴ

5

0.1

䝅䜾䝘䝹ẚ
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1.0

Ύ㓇䞉࿡ჯ䜽䝺䜲䝗 㓺Ἔ䜽䝺䜲䝗 RIB40䜽䝺䜲䝗 ᪂Ύ㓇䜽䝺䜲䝗

䐟䐠 䐡 䐢 䐣 䐤䐥 䐦 䐧 䐨 䐩 䐪 䐫

䝅䜾䝘䝹
Ḟኻ⟠ᡤ

䝅䞊䜽䜶䞁䝇ᰴ

ᅗ 1. 㯙⳦ DNAchip  ゎᯒ⤖ᯝ࢖ࣞ࢔࣒ࣀࢤࡓ࠸⏝ࢆ



࠸⾜ SNPࠊᑠつᶍࡢḞኻ࣭ᤄධ⟠ᡤཬࡧ኱つᶍ࡞Ḟኻ࣭ᤄධ➼ࡢᵓ㐀ኚ␗᳨ࢆ

ฟࠋࡓࡋde novo ࠊࡓࡲࠋࡓᚓࢆࢱ࣮ࢹゎᯒࡢ➼ 㑇ఏᏊணࡢࡽ࠿ࣝࣈࣥࢭ࢔

RIB40 ᰴ࡟Ꮡᅾ࠸࡞ࡋ㑇ఏᏊ᳨ࢆฟࢻ࣮ࣜࡓࡗ࠿࡞ࢀࡉࢢࣥࣆࢵ࣐ࠊ࡟ࡵࡓࡿࡍ

㓄ิࣝࣈࣥࢭ࢔ࢆᚋࠊᚓࡓࢀࡽ 500 bp ௨ୖࡢ㓄ิ࡟ᑐࡋ㑇ఏᏊண ࠋࡓࡗ⾜ࢆ 
 
࠙⤖ᯝࠚ 

㯙⳦⩌඲య࡚ࡋ࡜ኚ␗࡟࠺ࡼࡢ࡝ࡀᏑᅾ࠿ࡢࡿ࠸࡚ࡋゎᯒࠋࡓࡗ⾜ࢆRIB40
ࡢ࡬ mapping ゎᯒ⤖ᯝࢆどぬ໬ࠊ࡜ࡿࡍ඲యⓗ࢔࣓ࣟࢸ࡟㏆ഐࡣኚ␗ࡀ㢧ⴭ࡛

8ࠊࡾ࠶ ␒ᰁⰍయࡣ௚ࡢᰁⰍయ࡜ẚ࡜ࡿ࡭኱つᶍ࡞Ḟኻࡀከࡃ㉳ࡲࠋࡓ࠸࡚ࡗࡇ

SNPࠊࡓ SNPࠋࡓ࠸࡚ࡗ࡞␗ࡃࡁ኱࡟࡜ࡈᰴ⳦ࡣḞᦆࡢሷᇶ㓄ิࡸᩘ ࡚࠸ࡘ࡟

ࡣRIB1172ᰴ࡛࠸㏆␒୍࡟RIB40ᰴ࡟⣔⤫ⓗࠊࡣ SNPࡀ⣙ 6༓⟠ᡤ୍ࠊ ᪉RIB143
ᰴ࡛ࡣ⣙ 18 ୓⟠ᡤᏑᅾࡢࡇࠊࡋ⤖ᯝࡣ⣔⤫ᶞࢆ཯ᫎࠋࡓ࠸࡚ࡋᵓ㐀ኚ␗࠸ࡘ࡟

ࡿࡍᏑᅾ࡟ᰴ⳦ࡢ඲࡚ࠊࡣ࡚ 16 bp ௨ୖࡢḞኻࠊ᪂つሷᇶ㓄ิࡢᤄධࠊࡸᰁⰍయ

㛫⤌ࡳ᥮ࡢ➼࠼ᵓ㐀ኚ␗ྜࠊࡣィ⣙ 6 ༓⟠ᡤࠋࡓࡗࡰࡢ࡟௨ୖࡢ⤖ᯝࠊࡽ࠿㯜

ᰁⰍయࠊᤄධ࡜ḞኻࡢᰁⰍయࠊ㐍໬ୖࡢ⳦㯙ࠊࡾ࠶ከᵝ࡛ࡣᵓ㐀࣒ࣀࢤࡢ⩌⳦

㛫⤌᥮ࡀ㧗㢖ᗘࡀ࡜ࡇࡿ࠸࡚ࡌ⏕࡟♧၀2ࠊ࡚࠸⥆ࠋࡓࢀࡉ ḟ௦ㅰ㑇ఏᏊࢫࣛࢡ

ࠊࡵࡓࡿࡅࡘぢࢆ࣮ࢱࢫࣛࢡ㑇ఏᏊࡢ⮬⊃ᰴ⳦ࠊ࡜ࡿࡍゎᯒ࡚ࡋ࡜౛ࢆ࣮ࢱ

RIB40 ࡟㓄ิ୰ࡓࡗ࠿࡞ࢀࡉࢢࣥࣆࢵ࣐࡟ backbone 㑇ఏᏊࡀᏑᅾ࠿ࡿࡍ᥈⣴ࡋ

8~0ࠊᯝ⤖ࡓ ಶࡢ backbone 㑇ఏᏊࡀ☜ㄆࡢࡽࢀࡇࠊࢀࡉ㑇ఏᏊྛࡣᰴࢆ≉ᛶ࡙

ࡢᅉᏊࡿࡅ 1 ࡚࠸ࡘ࡟ᛶ⏘⏕ࣥࢩ࢟ࢺࣛࣇ࢔ࠊ࡚࠸⥆ࠋࡓࢀࡽ࠼⪄࡜ࡿ࠶࡛ࡘ

ࡀ஦࠸↓ࡀᛶ⏘⏕ࡶᰴࡢࢀࡎ࠸ࡾࡼ࡟✲◊࡞ከᵝࠊࡾ࠾࡚ࢀࡉ✲◊ࡽ࠿ࡃྂࡣ

☜ㄆࠊࡓࡲࠋࡿ࠸࡚ࢀࡉ኱༙ࡢ⳦ᰴྜࣥࢩ࢟ࢺࣛࣇ࢔ࠊࡣ࡚࠸ࡘ࡟ᡂ㑇ఏᏊࢡ

ࣉ࣮ࣝࢢ)ࡋḞኻࡀ࣮ࢱࢫࣛ aflJࠊaflRࠊࡣࡃࡋࡶ(2,3 ࡚ࢀࡉㄆ☜ࡀ␗ኚࡢ㓄ิࡢ

ࠊࡽ࠿࡜ࡇ࠸࡞࠸࡚ࢀࡉሗ࿌ࡣࢫ࢚ࣥࢡ࣮ࢩࡢ㡿ᇦ࣮ࢱࢫࣛࢡ඲ࡋ࠿ࡋࠋࡿ࠸

࡚࠸ࡘ࡟࣮ࢱࢫࣛࢡ㑇ఏᏊࠊ࡟ࡵࡓࡿࡍㄆ☜࡚࠸ࡘ࡟᭷⏝ᛶࡢゎᯒࢫࣥࢣ࣮ࢩ

ヲ⣽࡞ゎᯒࡢࡑࠋࡓࡗ⾜ࢆ⤖ᯝࣉ࣮ࣝࢢࠊ 2 Ḟኻ㡿ᇦࡶ࡛⩌ᰴ⳦ࡓ࠸࡚ࢀࡉ࡜

㛗࡟㐪ࡀ࠸ぢࡿࢀࡽ௚ࡿ࠸࡚ࢀࡽ▱࡟࡛ࡲࢀࡇࠊ aflRࠊaflJ 㡿ᇦ࣮ࢱ࣮ࣔࣟࣉࡢ

ࣉ࣮ࣝࢢࠊࢀࡽぢࡀ␗ኚࡢࡃከ࡝࡞㒊ศḞኻࠊࡶ࡟ኚ␗௨እࡢ 1 aflR, aflJࠊࡶ࡛
ࢀࡇࠋࡓࡋㄆ☜ࢆ࡜ࡇ࠸࡞࠸࡚ࡋ⬟ᶵࡀ࣮ࢱࢫࣛࢡせᅉ࡛㑇ఏᏊࡢኚ␗௨እࡢ

せᅉࡢᩘ「ᰴ࡛ࡢ࡝ࢇ࡜࡯ࠊࡣ㠀⏕⏘ᛶࣥࢩ࢟ࢺࣛࣇ࢔ࡢ⳦㯙ࠊࡽ࠿ᯝ⤖ࡢࡽ

 ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࢀࡉಖ☜࡚ࡗࡼ࡟
 
 ࠚࡵ࡜ࡲ࠙

 㯙⳦ 13 ⣔⤫௦⾲ᰴࡢẚ㍑࣒ࣀࢤゎᯒࡢ⤖ᯝࠊ኱ᑠᵝ࡞ࠎኚ␗ࡀ☜ㄆࠊࢀࡉ㯙

⳦ᰴ㛫࡛࣒ࣀࢤᵓ㐀ࡀ኱ࡀ࡜ࡇࡿ࡞␗ࡃࡁ᫂2ࠋࡓࡗ࡞࡜࠿ࡽ ḟ௦ㅰ㑇ఏᏊࣛࢡ

࠸࡚ࡋᏑᅾࡀ࣮ࢱࢫࣛࢡ࡞ⓗ␗≉ࡣ࡟ᰴ⳦ྛࠊࢁࡇ࡜ࡓࡋゎᯒ࡚࠸ࡘ࡟࣮ࢱࢫ

࡚ࡗࡼ࡟ᰴ⳦ࠊࢀࡉ၀♧ࡀᛶ⬟ྍࡿ 2 ḟ௦ㅰ≀⏕⏘ᛶࡀ࡜ࡇࡿ࡞␗ࡀ᥎ ࢀࡉ

ࠊᯝ⤖ࡓࡋゎᯒ࡟ヲ⣽ࢆ࣮ࢱࢫࣛࢡࣥࢩ࢟ࢺࣛࣇ࢔ࠊࡽ࠿ほⅬࡢᏳ඲ᛶࡓࡲࠋࡓ

඲࡚ࡢ⳦ᰴࡀ࣮ࢱࢫࣛࢡࣥࢩ࢟ࢺࣛࣇ࢔࡟ᶵ⬟ࢆ࡜ࡇ࠸࡞ࡋ☜ㄆࠋࡓࡋ 



⚟ᓥ┴ࣝࢼࢪࣜ࢜Ύ㓇㓝ẕࡢ⫱✀㛤Ⓨ࡜㔊㐀≉ᛶ 

⚟ᓥ┴ࢨࣛࣉࢡࢸ࢖ࣁ఍ὠⱝᯇᢏ⾡ᨭ᥼࣮ࢱࣥࢭ ୰ᓥዉὠᏊ 

 

㸯㸬⚟ᓥ┴⏘㓇࡜≦⌧ࡢ౑⏝㓝ẕ࡚࠸ࡘ࡟ 

 ⚟ᓥ┴⏘㓇ࠊࡣⶶඖ࣭ ⶶேࡢດຊ࡜ᴗ⏺୍୸ࡓࡗ࡞࡜ᵝࠊࡾࡼ࡟ࡳ⤌ࡾྲྀ࡞ࠎ

඲ᅜ᪂㓇㚷ホ఍ྛࡿࡍ࡜ࡵࡌࡣࢆ✀㚷ホ఍ᩘ࡛ࡲࢀࡇ࡛➼ࢺࢫࢸࣥࢥࡸከࡢࡃඃ

Ẹ┴ࠊ࡚ࡋ࡜ࣝ࣎ࣥࢩࡿࡍᘬ≌ࢆ⯆᚟ࡢᓥ⚟ࠊ࡚ࡋࡑࠋࡍࡲ࠸࡚ࡵಟࢆ⦼ᡂ࡞⚽

ᮾ᪥ࡢᖹᡂ㸰㸱ᖺࡣㄢ⛯⛣ฟᩘ㔞ࡢ㓇⏘┴ࠋࡍࡲ࠸࡚ࡗ࡞࡜Ꮡᅾࡿ࠼୚ࢆάຊ࡬

ᮏ኱㟈⅏௨㝆ࠊᚤῶഴྥࠊࡀࡍࡲ࠸࡚࠸⥆ࡀ≉ᐃྡ⛠㓇ࡢㄢ⛯⛣ฟᩘ㔞ࡣቑຍഴ

ࡲࡢྜ⤌ᓥ┴㓇㐀⚟ࠋࡍࡲ࠸࡚ࡧఙ࡟㢧ⴭࡀ⣧⡿ྫྷ㔊㓇ࡸ⣧⡿㓇࡟≉ࠊࡾ࠶࡟ྥ

࡛ࡲ㸴㸷㸣ࡣ⋠ᐃྡ⛠㓇ẚ≉ࡿࡅ࠾࡟ᖹᡂ㸱㸮ᖺᗘㄢ⛯⛣ฟᩘ㔞ࠊ࡜ࡿࡼ࡟ࡵ࡜

ቑຍࠊࡋ㟈⅏௨๓㸦ᖹᡂ㸰㸰ᖺᗘ㸧ࡢ⣙㸲㸮%ࡽ࠿኱࡞ࡁఙࠋࡍࡲ࠸࡚ࡋ♧ࢆࡧ 

㡺࡬ෆ㓇㐀ሙ┴ࠊࡋᇵ㣴ࢆඃⰋ㓝ẕ࡚࠸࠾࡟ࢨࣛࣉࢡࢸ࢖ࣁࠊࡣ࡛┴ᓥ⚟ࡓࡲ

ᕸࡿࡍ㓝ẕ㡺ᕸ஦ᴗࢆᐇ᪋ࠋࡍࡲ࠸࡚ࡋ┴ෆ㓇㐀ሙࡢ࡬㡺ᕸᮏᩘࡢࡇࡣ㸯㸮ᖺ࡛

㸰ಸ௨ୖ࡟ቑࡲࡋࡃࡘ࠺ࠕࠊ࡟≉ࠊࡾ࠾࡚࠼ክ㓝ẕ 㸧ࡁࡵࡽࡁ㸦↥ࡲࡋࡃࡘ࠺ࠕࠊࠖ

㓝ẕࠖࢆ୰ᚰࡓࡋ࡜┴㓝ẕࡢ㡺ᕸᮏᩘࡣ඲యᩘࡢ㸶๭௨ୖࢆ༨ࠊࡵ⣧⡿㓇ࡸ⣧⡿

ྫྷ㔊㓇ࢆ୰ᚰࡓࡋ࡜≉ᐃྡ⛠㓇࡟ᗈࡃά⏝ࠋࡍࡲ࠸࡚ࢀࡉ 

 

㸰㸬⚟ᓥ┴ࣝࢼࢪࣜ࢜Ύ㓇㓝ẕࡢ㛤Ⓨ 

 ⚟ᓥ┴࡛ࠊࡣ┴ෆ㓇㐀ሙ࡜ࢬ࣮ࢽࡢࡽ࠿Ύ㓇ࡢከᵝ໬࡟ᑐᛂࠊࡵࡓࡿࡍᵝ࡞ࠎ

࡟ᖹᡂ㸱ᖺ࡚ࡋ࡜㔊⏝㓝ẕྫྷࠊࡎࡲࠋࡓࡋࡲࡁ࡚ࡋ✀⫱ࢆΎ㓇㓝ẕࣝࢼࢪࣜ࢜┴

㓑㓟࣑ࣝ࢔ࢯ࢖⣔ࡲࡋࡃࡘ࠺ࠕࡢክ㓝ẕ࡚ࠖ࠸⥆ࠊࢆᖹᡂ㸷ᖺࡢࣝࢼࢪࣜ࢜┴࡟

ከ㓟㓝ẕ 52-5S-38 ࢚㓟ࣥࣟࣉ࢝࡟ࡓ᪂ࡽ࠿ᖹᡂ㸯㸴ᖺࠊࡓࡲࠋࡓࡋࡲࡋ✀⫱ࢆ

ᚓྲྀࢆ㓝ẕࠖ↥ࡲࡋࡃࡘ࠺ࠕ࡟ᖹᡂ㸰㸮ᖺࠊࡋᡭ╔࡟✀⫱ࡢ㔊⏝㓝ẕྫྷࡢ⣔ࣝࢳ

㓝ẕ↥ࡲࡋࡃࡘ࠺ࠕࠋࡓࡋࡲࡋ ྫྷࡢ⏝౑࣮ࣝࢥࣝ࢔㔊㐀ࡣ㛤Ⓨᙜึࠊࡣ࡚࠸ࡘࠖ࡟

㔊㓇ࢆ୰ᚰ࡟౑⏝ࠊࡢࡢࡶࡓ࠸࡚ࢀࡉ⣧⡿㓇ࡸ⣧⡿ྫྷ㔊㓇ࡢఙࡀࡧ㢧ⴭࠊࡾ࡞࡟

⣧⡿࡛ࡢ౑⏝ࡀቑࡓ࠼㝿ࠊ㓟ࡀ㧗࠺࠸࡜࠸㓝ẕࡢ≉ᚩࡸࡳࢁࡶ࡚ࡗࡼ࡟〇ᡂ㓇ࡢ

࠶ࡶ࡜ࡇࡓࡗࡲ㧗ࡀࢬ࣮ࢽࡢᨵⰋࡽ࠿⏺ᴗࠋࡓࡋࡲࢀࡽぢࡀ஦౛ࡃḞࢆࢫࣥࣛࣂ

ࡣ࡟ᖹᡂ㸰㸶ᖺࠊࡳ⤌ࡾྲྀ࡟ᨵⰋࡓࡋ࡜ⓗ┠ࢆᨵၿࡢࢫࣥࣛࣂ㤶࿡࡜ప㓟໬ࠊࡾ

ᨵⰋ∧㓝ẕྲྀࡢᚓ࡟ᡂຌࠋࡍࡲ࠸࡚ࡋ 

 ௒ᚋࠊࡶ┴ෆ㓇㐀ሙࡀ᫬௦ࡓࡏࢃྜ࡟ከᵝ࡞㓇㐀ࡢࡵࡓ࠺⾜ࢆࡾᨭ᥼࡜⎔୍ࡢ

 ࠋࡍࡲࡁ࠸࡚ࡵ㐍ࢆ㛤Ⓨ࣭✀⫱ࡢΎ㓇㓝ẕࣝࢼࢪࣜ࢜┴ࠊ࡚ࡋ

 

㸱㸬ࠕ⚟ᓥ┴ࣝࢼࢪࣜ࢜Ύ㓇ࠖ〇㐀࡚ࡅྥ࡟ 

 ⚟ᓥ┴࡛ࡢࣝࢼࢪࣜ࢜┴ࠊࡣ㓇㐀ዲ㐺⡿ࠕክࡢ㤶㸦ࡾ࠾࠿ࡢࡵࡺ㸧ࠖ ෆ୍෇┴ࡀ

࡛᱂ᇵࠋࡍࡲ࠸࡚ࢀࡉ┴ෆ㓇㐀ሙࠊࡶ࡚࠸࠾࡟ክࡢ㤶ࢆ୰ᚰࡓࡋ࡜┴⏘㓇㐀ዲ㐺

⡿ࣝࢼࢪࣜ࢜┴࡜㓝ẕࠕࡓ࠸⏝ࢆ⚟ᓥ┴ࣝࢼࢪࣜ࢜Ύ㓇 ࠊࡀࡍࡲ࠸࡚ࢀࡉ〇㐀ࡀࠖ



㓝ẕࡸ⡿ࡢ㑅ᢥ⫥ࡀከ࠸ศࠊ౑⏝㓝ẕࡢ㑅ᐃ࠺㏞࡟஦౛ࠊᆅᇦ࡚ࡗࡼ࡟Ⓨ㓝⤒㐣

⏝౑ࠊࡣ࡟ࡵࡓࡃ࠸࡚ࡏࡉⓎᒎࠊࡏࡉᏳᐃࢆ௒ᚋရ㉁ࠊࡾ࠶ࡀ࡝࡞஦౛ࡿ࡞␗ࡀ

㓝ẕࡢⓎ㓝≉ᛶࡸ⡿ࡢ࡜┦ᛶ࡟㛵ࡿࡍ᝟ሗࠊࡋ⌮ᩚࢆ┴ෆ㓇㐀ሙ࡛ά⏝ࡽࡶ࡚ࡋ

 ࠋࡓࡋࡲ࠼⪄࡜ᚲせࡀ࡜ࡇ࠺

࢜┴ࡓࡋ⏝౑ࢆ㓝ẕ㸧ࠊỈࠊ㈨※㸦⡿⏘┴ࠊ࡛ࡲᅾ⌧ࡽ࠿ᖹᡂ㸰㸷ᖺࠊ࡛ࡇࡑ 

ࡢ㓝ẕ┴ࠊ୰࡛ࡢࡇࠋࡍࡲ࠸࡚ࡗ⾜ࢆࡳ⤌ࡾྲྀࡓࡅྥ࡟㧗ရ㉁໬ࡢΎ㓇ࣝࢼࢪࣜ

Ⓨ㓝≉ᛶヨ㦂࡜㤶࿡≉ᛶࡢศᯒࠊ┴⏘㓇㐀ዲ㐺⡿ࡢ≉ᛶศᯒࠊ㓝ẕ࡜ཎᩱ⡿ࡢ┦

ᛶ࡟㛵ࡿࡍⓎ㓝≉ᛶヨ㦂࡜㤶࿡≉ᛶ࡟㛵ࡿࡍศᯒࢆᐇ᪋᭱ࠊࡋ㐺࡞㔊㐀ἲࡢ☜❧

 ࠋࡍࡲ࠸࡚ࡋᣦ┠ࢆ

 㓝ẕࠊࡣ࡚࠸ࡘ࡟┴㓝ẕࢆ୰ᚰࠊ࡟┴ෆ㓇㐀ሙࡀ౑⏝ࡿࡍ㓝ẕ㸯㸵✀㢮࠸ࡘ࡟

࡚⢾㈨໬ᛶ࣭Ⓨ㓝ᛶヨ㦂ࢆᐇ᪋ࠋࡓࡋࡲࡋBCP ࡳྵࢆ pH ౫Ꮡⓗ࡟ᇵᆅࡀኚⰍࡍ

㸧ࢫ࣮ࢺࢡࣛ࢞ࠊ⢾ࢦࣜ࢜ࢺ࣐ࣝࢯ࢖ࠊࢫ࣮ࢺ࣐ࣝࠊࢫ࣮ࢥࣝࢢ༢୍Ⅳ⣲※㸦ࡿ

ᇵᆅࠊ࠸⏝ࢆ᎘Ẽ᮲௳ୗ࡛ࢫ࢞ࡢⓎ⏕࡜ᇵᆅࡢኚⰍࢆほᐹࠊ࡚ࡗࡼ࡟࡜ࡇࡿࡍ㓝

ẕࡢ࡜ࡈ⢾ࡢ㈨໬ᛶ࣭Ⓨ㓝ᛶࡢ≉ᚩࢆ᫂ࡢࡇࠋࡓࡋࡲࡋ࡟࠿ࡽ⤖ᯝࠊ〇㐀ሙ࡛ࡣ

౑⏝㓝ẕࡓࡏࢃྜ࡟㐺ษ࡞✀㯜ࡢ㑅ᐃࡸရ ⟶⌮ࠋࡍࡲ࠸࡚ࡗ࡞࡟࠺ࡼࡿࢀࢃ⾜ࡀ 

ࡳᑠ௙㎸ࡢ✀㸴㸶ࡓࡏࢃྜࡳ⤌ࢆ㓇㐀ዲ㐺⡿㸲✀㢮⏘┴࡜㓝ẕ㸯㸵✀㢮ࠊࡓࡲ 

ヨ㦂ࢆᐇ᪋ࠊࡋⓎ㓝୰ࡢⅣ㓟ࢫ࢞Ⓨ⏕㔞ࠊ〇ᡂ㓇ࡢศᯒࡢࡑࠋࡓࡋࡲ࠸⾜ࢆ⤖ᯝࠊ

㓝ẕ࡜⡿ࡾࡼ࡟ࡏࢃྜࡳ⤌ࡢⅣ㓟ࢫ࢞Ⓨ⏕ഴྥࡓࡲࠊ࡜ࡇࡿ࡞␗ࡀ〇ᡂ㓇ࡢ᭷ᶵ

㓟ࡢ⤌ᡂ࡟≉ᚩࡀぢࡢࡽࢀࡇࠋࡓࡋࡲࡾ࠿ࢃࡀ࡜ࡇࡿࢀࡽ᝟ሗࠊࡋ⌮ᩚࢆ┴ෆ㓇

㐀ሙ࡬᝟ሗᥦ౪࡛࡜ࡇ࠺⾜ࢆ┠ᶆࡿࡍ࡜㓇㉁ࢆᐇ⌧୍ࡢࡵࡓࡿࡍຓࡀ࡜ࡇࡿ࡞࡜

ᮇᚅࠋࡍࡲࢀࡉ 

 

㸲㸬௒ᚋࡢணᐃ 

 ┴㓝ẕࠊࡣ࡚࠸ࡘ࡟᫖ᖺ࡟࡛ࡲ㸷✀㢮ࡢ⳦ᰴ࡚࠸ࡘ࡟඲࣒ࣀࢤゎᯒࢆᐇ᪋ࠊࡋ

ኚ␗⟠ᡤྠࡢᐃࢆࢀࡇࠋࡓࡋࡲ࠸⾜ࢆ㋃ࠊ࠼ࡲ⌧ᅾࡣ⢾㈨໬ᛶ࣭Ⓨ㓝ᛶࡢ⤖ᯝ࡜

࡟᥈⣴ࡢ㛵㐃㒊఩ࡢ࡜㤶࿡≉ᛶࡓࢀࡽᚓ࡚ࡗࡼ࡟ヨ㦂ࡳᑠ௙㎸ࡓࡲࠊ㛵㐃㒊఩ࡢ

 ࠋࡍࡲ࠸࡛ࢇ⤌ࡾྲྀ

≉ࡀ࡜ࡇ࠸ᖜᗈ࡜㸯ᮍ‶ࠥ㸳⛬ᗘࡀཎᩱỈ◳ᗘࡢෆ㓇㐀ሙ┴ࡣ┴ᓥ⚟ࠊ࡚ࡋࡑ 

ᚩ࡛ࠋࡍỈࡢ◳ᗘࡿ࡞␗ࡀ㓇㐀ሙࡌྠࠊ࡚࠸࠾࡟㓝ẕࢆ౑ࡶ࡚ࡗⓎ㓝⤒㐣࡞␗ࡀ

ぢࡀ஦౛ࡿࡍࡾࡓࡗ࠿࡞ࢀࡽᚓࡀ㓇㉁ࡓࡋ᝿ᐃࠊࡾࡓ࠸ࡘࡀ࣮ࣂ࣮ࣞࣇࣇ࢜ࠊࡾ

ࢆᡂศᯒ⤌࡟ࡧࡽ࡞ཎᩱỈ◳ᗘࡢෆ඲㓇㐀ሙ┴ࠊࡵࡓࡿࡍゎỴࢆࢀࡇࠋࡍࡲࢀࡽ

ணᐃࡿࡍᐇ᪋ࢆヨ㦂࡞ヲ⣽ࡿࡍ㛵࡟Ⓨ㓝≉ᛶࡸᛶ┦ࡢ㓝ẕ࡜Ỉ࡟ඖࢆࢀࡑࠊ࠸⾜

 ࠋࡍ࡛

 ከᵝࣝࢼࢪࣜ࢜┴࡞㓝ẕࡽ࠿ⶶࡢ⎔ቃࡸỈ࡚ࡏࢃྜ࡟㓝ẕࢆ㑅ᢥࠊࡋồࡿࡵ㓇

㉁ࢆᐇ⌧ࡢࡵࡓࡃ࠸࡚ࡋᣦ㔪࡞࠺ࡼࡿ࡞࡜᝟ሗࡢᥦ౪࡟ດࠋࡍࡲࡁ࠸࡚ࡵ 

  

 ࠋࡍࡲࡋᣦ┠ࢆࡳ㧗ࡿ࡞ࡽࡉࡣᓥ⚟࣒࣮ࢳ 

 ⚟ᓥ┴⏘㓇ࡢ࡬ᛂ᥼ࢆᘬ࠾ࡃࡋࢁࡼࡁ⥆ࡁ㢪ࠋࡍࡲࡋࡓ࠸࠸ 



↝㓅㯜⳦࢚ࣥࢡࡢ㓟㧗⏕⏘ᶵᵓ 

 

㮵ඣᓥ኱Ꮫ ㎰Ꮫ㒊  

㝃ᒓ↝㓅࣭Ⓨ㓝Ꮫᩍ⫱◊✲࣮ࢱࣥࢭ  

            ஧⚄ Ὀᇶ 

 

↝㓅䛾〇㐀䛻⏝䛔䜙䜜䜛ⓑ㯜⳦䠄Aspergillus luchuensis mut. kawachii䠅䛿䚸⳦యእ

䛻ከ㔞䛾䜽䜶䞁㓟䜢ศἪ⏕⏘䛩䜛ᛶ㉁䜢䜒䛴䚹䜽䜶䞁㓟䛻䛿䚸䜒䜝䜏䛾 pH 䜢ୗ䛢䜛䛣

䛸䛻䜘䜚㞧⳦ởᰁ䜢㜵䛠䛸䛔䛖㔜せ䛺ᙺ๭䛜䛒䜛䚹䛣䜜䛿Ύ㓇䚸࿡ჯ䚸㓺Ἔ䛺䛹䛾〇㐀

䛻⏝䛔䜙䜜䜛㯤㯜⳦䠄Aspergillus oryzae䠅䛻䛿䛺䛔䚸ⓑ㯜⳦䛺䜙䛷䛿䛾≉ᚩ䛷䛒䜛䚹

ᡃ䚻䛾◊✲䜾䝹䞊䝥䛷䛿䚸ⓑ㯜⳦䛾䜽䜶䞁㓟㧗⏕⏘ᶵᵓ䛾඲ᐜゎ᫂䛻ྲྀ䜚⤌䜣䛷䛔

䜛䚹 
䛹䛾䜘䛖䛺䝯䜹䝙䝈䝮䛷䚸ⓑ㯜⳦䛿䜽䜶䞁㓟䜢㧗ศἪ⏕⏘䛩䜛䛾䛰䜝䛖䛛䠛䜽䜶䞁㓟

䛿䝭䝖䝁䞁䝗䝸䜰ෆ䛷㐍⾜䛩䜛䜽䜶䞁㓟ᅇ㊰䛾୰㛫௦ㅰ≀䛸䛧䛶⏕ᡂ䛥䜜䚸⣽⬊㉁䚸⣽

⬊እ䜈䛸᤼ฟ䛥䜜䜛䚹䜽䜶䞁㓟䜢㧗⏕⏘䛩䜛䛻䛿䚸ຠ⋡ⓗ䛺䜽䜶䞁㓟䛾᤼ฟ䛜㔜せ䛷

䛒䜛䛸௦ㅰ䝣䝷䝑䜽䝇ゎᯒ䛛䜙ᣦ᦬䛥䜜䛶䛔䛯䛜䚸䜽䜶䞁㓟㍺㏦య䛻㛵䛩䜛◊✲䛿⾜䜟

䜜䛶䛔䛺䛛䛳䛯䚹䛭䛣䛷ᡃ䚻䛿䚸ⓑ㯜⳦䛻䛚䛔䛶䚸䜎䛪䝭䝖䝁䞁䝗䝸䜰ෆ䛛䜙⣽⬊㉁䛻䜽

䜶䞁㓟䜢᤼ฟ䛩䜛 CtpA 䛸 YhmA 䜢ゎᯒ䛧䛯 1)䚹ctpA 䛸 yhmA 䛾஧㔜◚ቯ䛿ྜᡂ⮴Ṛ

䛸䛺䜛䛣䛸䛜♧၀䛥䜜䚸䛣䜜䜙䛾䜽䜶䞁㓟㍺㏦య䛻䜘䜚⣽⬊㉁䛻᤼ฟ䛥䜜䛯䜽䜶䞁㓟䛿䚸

䜰䝉䝏䝹CoAྜᡂ䛾ฟⓎ≀㉁䛸䛧䛶䛿䛯䜙䛟䛸䛔䛖㔜せ䛺⏕⌮ⓗᙺ๭䛜䛒䜛䛣䛸䜢᫂䜙

䛛䛻䛧䛯䚹ḟ䛻䚸⣽⬊㉁䛛䜙⳦యእ䛻䜽䜶䞁㓟䜢᤼ฟ䛩䜛㍺㏦య䛸䛧䛶 CexA 䛾ゎᯒ

䜢⾜䛳䛯䚹㯤㯜⳦䛻䛚䛔䛶ⓑ㯜⳦䛾 cexA 䜢ᙉไⓗ䛻㧗Ⓨ⌧䛥䛫䜛䛸䚸ⓑ㯜⳦䛸ྠ➼

䛾䜽䜶䞁㓟⏕⏘⬟ຊ䜢⋓ᚓ䛧䛯䛣䛸䛛䜙䚸CexA 䛿㯜⳦䛾䜽䜶䞁㓟⏕⏘⬟ຊ䜢Ỵᐃ௜

䛡䜛ᅉᏊ䛷䛒䜛䛸⪃䛘䛶䛔䜛䚹 
ⓑ㯜⳦䛿䜽䜶䞁㓟䜢ᖖ䛻㧗ศἪ⏕⏘䛩䜛䜟䛡䛷䛿䛺䛟䚸㕲Ḟஈ䛺䛹䛾≉ᐃ䛾᮲௳

ୗ䛷⾜䛖䚹䛭䛣䛷䚸䜽䜶䞁㓟⏕⏘䜢ไᚚ䛩䜛ᶵᵓ䛾ゎ᫂䛻ྲྀ䜚⤌䜣䛰 2)䚹⣒≧⳦䛻䛚䛔

䛶஧ḟ௦ㅰ䛾䝬䝇䝍䞊䝺䜼䝳䝺䞊䝍䞊䛸䛧䛶▱䜙䜜䜛᥎ᐃ䝯䝏䝹䝖䝷䞁䝇䝣䜵䝷䞊䝊

LaeA 䜢䝁䞊䝗䛩䜛㑇ఏᏊ䜢◚ቯ䛩䜛䛸䚸䜽䜶䞁㓟㧗⏕⏘⬟䜢ᾘኻ䛧䛯䚹LaeA 䛿䝠䝇䝖

䞁䛾䝯䝏䝹໬䝺䝧䝹䜢ไᚚ䛩䜛䛣䛸䛷䜶䝢䝆䜵䝛䝔䝑䜽䛻㑇ఏᏊⓎ⌧䜢ไᚚ䛩䜛䛸⪃䛘

䜙䜜䛶䛔䜛䚹䝖䝷䞁䝇䜽䝸䝥䝖䞊䝮ゎᯒ䜢⾜䛳䛯䛸䛣䜝䚸laeA ◚ቯ䛻䜘䜚 590 㑇ఏᏊ䛾Ⓨ

⌧䛜ୖ᪼䛧䚸658 㑇ఏᏊ䛾Ⓨ⌧䛜ῶᑡ䛧䛯䛣䛸䛜♧၀䛥䜜䛯䚹䜎䛯䚸Ⓨ⌧ῶᑡ㑇ఏᏊ

䛾୰䛻 cexA 䛜ྵ䜎䜜䛶䛔䛯䚹䛭䛣䛷䚸laeA ◚ቯᰴ䛻䛚䛔䛶䚸cexA 䜢ᜏᖖⓗ䛻䛿䛯䜙䛟

䝥䝻䝰䞊䝍䞊䛾ไᚚୗ䛷ᙉไⓎ⌧䛥䛫䛯⤖ᯝ䚸䜽䜶䞁㓟⏕⏘⬟䛜㢧ⴭ䛻ᅇ᚟䛧䛯䚹䛥

䜙䛻䚸ᢠ䝯䝏䝹໬䝠䝇䝖䞁ᢠయ䜢⏝䛔䛯䜽䝻䝬䝏䞁ච␿ỿ㝆䛸ᐃ㔞 PCR 䛻䜘䜚ゎᯒ䛧䛯



⤖ᯝ䚸laeA ◚ቯᰴ䛿 cexA 䝥䝻䝰䞊䝍䞊࿘㎶䛻䛚䛔䛶䝴䞊䜽䝻䝬䝏䞁䠄㌿෗άᛶ䛾㧗

䛔㡿ᇦ䠅䛾ᣦᶆ䛸䛺䜛䝠䝇䝖䞁 H3K4me3 䛾༨᭷⋡䛜ῶᑡ䛧䚸䝦䝔䝻䜽䝻䝬䝏䞁䠄㌿෗ά

ᛶ䛾ప䛔㡿ᇦ䠅䛾ᣦᶆ䛸䛺䜛䝠䝇䝖䞁 H3K9me3 䛾༨᭷⋡䛜ቑຍ䛧䛶䛔䛯䚹䛣䜜䜙䛾⤖

ᯝ䛻䜘䜚䚸LaeA 䛿 cexA 䛾䝥䝻䝰䞊䝍䞊䛾䜽䝻䝬䝏䞁ᵓ㐀ኚ᥮䛻㛵୚䛧䛶䛚䜚䚸cexA 䛾

Ⓨ⌧䜢௓䛧䛶䜽䜶䞁㓟⏕⏘䜢ไᚚ䛩䜛䛣䛸䛜♧၀䛥䜜䛯䚹 
 

 

 

 

 
 

ⓑ㯜⳦࢚ࣥࢡࡢ㓟⏕⏘ࡧࡼ࠾᤼ฟ⤒㊰ࡢᴫ␎ᅗ 
 

 

 

ཧ⪃ᩥ⊩ 
1 Kadooka, C. et al., Appl. Environ. Microbiol., 85, e03136-18 (2019). 
2 Kadooka, C. et al., bioRxiv, 748426 (2019). 
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ฟⱆ㓝ẕ Saccharomyces cerevisiae࣒ࣀࢤࡿࡅ࠾࡟ᕤᏛᢏ⾡ࡢ㛤Ⓨࡢࡑ࡜ᛂ⏝ 

 

኱㜰኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉ ᮡᒣᓠᓫ 

 
 
20 ୡ⣖ᚋ༙ࡓࢀࡉ❧☜࡟⤌᥮࠼ DNA ᢏ⾡ࠊࡀ㑇ఏᏊࡢ᧯సࢆ㏻࡚ࡋ⏕࿨ࢆᕤᏛ

ࡍస᧯ ࢆ㑇ఏᏊࠊࡋ࠿ࡋࠋࡿ࠶࡛ࡃ࡜ࡈࡢ▱࿘ࡣࡢࡓࡋ㏿ຍ࡟㣕㌍ⓗࢆ࡜ࡇࡿࡍ

ḟୡࡢࡵࡓࡿࡍᕤᏛࢆ࿨⏕ࠊ௒ࡿ࠶ࡘࡘࡾ⛣࡜࡬᫬௦ࡿࡍస᧯ࢆ࣒ࣀࢤࡽ࠿᫬௦ࡿ

௦ᇶ┙ᢏ⾡ࢆ࣒ࣀࢤࠊ࡚ࡋ࡜⮬ᅾ࡟᧯స࣭ᨵኚࡿࡍᢏ⾡ࡀ㔜せ࡛ࠊ࠼⪄࡜ࡿ࠶⏘ᴗ

ୖ㔜せ࡛ࡾ࠶┿᰾⣽⬊ࡿ࠶ࡶ࡛ࣝࢹࣔࡢฟⱆ㓝ẕ Saccharomyces cerevisiae ᮦࢆ

ᩱࡢࡑ࡟㛤Ⓨ࡟ຊࢆὀࠋࡓࡁ࡛࠸ 

ᰁࡢฟⱆ㓝ẕ࡛ࣉࢵࢸࢫ࡚ࣥ࣡ࡋ⏝฼ࢆPCRࠊ࡚ࡋ࡜⾡ᢏࡿ࡞࡜࣮࢟ࡢࡵࡓࡢࡑ  

Ⰽయࢆఱᗘ࡛ࡾ⧞ࡶ㏉ࡋศ᩿࡛ࠕࡿࡁᰁⰍయࡢศ᩿ᢏ⾡ 㸦ࠖᅗ 1㸧ࡓࡋ❧☜ࢆ

㸦Sugiyama et al., 2005㸧ࠋᰁⰍయࡢศ᩿ࠊࡣ௵ពࡢ㒊఩࡛ᰁⰍయࢆ ࡍษ᩿࡟ࡘ2

ᰁⰍࠊࡣ⾡ᢏࡢࡇࠋࡿ࠶࡛⾡ᢏࡿࡏࡉ⬟ᶵ࡚ࡋ࡜ᰁⰍయࡶ࡜ࡽࡕ࡝ࡶษ᩿ᚋࠊࡀࡿ

యࡃ࡞࡛ࡅࡔࢬ࢖ࢧࡢከᵝࡸᩘ࡞ᵓ㐀ࡢᰁⰍయࢆᣢࡘ⣽⬊ࢆసࡾฟࠊ࡛ࡢࡿࡏᇶ

♏࣭ ᛂ⏝ࢆูࡢၥ࡛ࡲࢀࡇࠊࡎࢃᅔ㞴࡛ࠕࡓࡗ࠶ᰁⰍయࣞࡢ࡛ࣝ࣋㑇ఏⓗᇶ┙ゎᯒࠖ

ゎᯒࡢᏳᐃᛶࡢ࣒ࣀࢤࠕࡸ ࡿࡍ࡜⣽⬊ᕤሙࢆ㓝ẕࠕࠊࠖ YAC࣮ࣥࣟࢡ࡟໬ࡓࢀࡉ㧗➼

⏕≀ᰁⰍయࡢ⮬ᅾ࡞ຍᕤ࣭᧯సࡢ࡬࣮ࢪࣟࣀࢡࢸ࢜࢖ࣂ࡜ᛂ⏝ ⏝฼࠸ᖜᗈࡢ࡝࡞ࠖ

⬺ࡢศ᩿ᰁⰍయ࡜ศ᩿ࡢᰁⰍయࠊࡣࠖ⾡ศ᩿ᢏࡢᰁⰍయࠕࠊ࡟ࡽࡉࠋࡓࡋ࡟⬟ྍࢆ

ⴠࢆ㏻ࠊ࡚ࡌ㓝ẕࡀᣢࡘ㑇ఏᏊࢆࢺࢵࢭ⮬ᅾ࡟෌ᵓᡂࡋβࠊ ⬊⣽ࡿࡍ᭷ࢆᛶ≉࡞ࠎ

≀⏕ᚤ࠺࠸࡜ࠖࣥࣙࢩ࣮࢚࣒ࣗࣜ࣎ࣀࢤࠕࠊࡽ࠿࡜ࡇࡓࡋ࡜⬟ྍࢆ࡜ࡇࡿࡍᑟฟࢆ

⫱✀ᢏ⾡ࢆ࢔࢕ࢸࣥࣟࣇࡢ㛤ᣅࡓࡋ㸦ᮡᒣᓠᓫ, 2010㸧ࠋ 

 

 

ᅗ 1. ᰁⰍయࡢศ᩿ᢏ⾡ 



୍᪉ࠕࠊᰁⰍయࡢศ᩿ᢏ⾡ࠖࢆᛂ⏝ࠊ࡚ࡋ௵ពࡢᰁⰍయࡢ኱つᶍ㡿ᇦࢸࢫࣥ࣡ࢆ

ࢤࠊࡋ㛤Ⓨࢆࠖ⾡㒊ศḞኻᢏࡢᰁⰍయࠕ࡞⬟ྍࡀ࡜ࡇࡿࡏࡉ᥋Ḟኻ┤࡟౽⡆࡛ࣉࢵ

ᰁⰍࡢព௵ࠊࡓࡲࠋ㸦Sugiyama et al., 2008㸧ࡓࡋ࡟⬟ྍࢆ࡝࡞ረᛶゎᯒྍࡢ࣒ࣀ

య㡿ᇦ࡛ࣉࢵࢸࢫࣥ࣡ࢆ⡆౽࡟㔜」ࠕ࡞⬟ྍࡀ࡜ࡇࡿࡏࡉᰁⰍయࡢ㒊ศ㔜」ᢏ⾡ࠖ

ᰁⰍ࡚࡭ẚ࡜ᶆ‽ᰴࠊࡣᴗᐇ⏝㓝ẕ⏘ࠋ㸦Natesuntorn et al., 2015㸧ࡓࡋ㛤Ⓨࡶ

యࡀ㸦㒊ศ㸧㔜」ࡸ㸦㒊ศ㸧Ḟኻ࡞࠺ࡼࡢࡇࠊࡾ࠾࡚ࡋᰁⰍయࡢ኱つᶍኚ໬ࡀ≉␗

㸦㒊ࡢᰁⰍయࠊ࡚ࡗࡀࡓࡋࠋࡿ࠸࡚ࢀࡉሗ࿌ࡀ࡜ࡇࡿ࠶㔜せ࡛࡟⌧Ⓨࡢ᭷⏝ᙧ㉁࡞

ศ㸧㔜」ࡧࡼ࠾㸦㒊ศ㸧Ḟኻࠊࡣ⣽⬊ࡢ㐍໬ࡸศ໬ಁࢆ㐍ࠊࡋከᵝ࡞≉ᛶࡳ⏕ࢆฟ

⏕ࡢ㓝ẕࡀᰁⰍయ 㒊ศ␗ᩘᛶࡢ㡿ᇦ࣒ࣀࢤព௵ࠊ࡛ࡇࡑࠋࡿࢀࡽ࠼⪄࡜ཎືຊࡍ

࡝࡞ᛶ⪏ࢫࣞࢺࢫ㓟ࠊࢫࣞࢺࢫ పࠊࢫࣞࢺࢫ 㧗ࡿ࠶ᙧ㉁࡛࡞㔜せ࡟ᴗⓗ⏘ࡸ⫱

࡬Ⓨ㓝⏕⏘⬟ຊࡢ࡝࡞⏘⏕᭷ᶵ㓟ࠊ⏘⏕࣮ࣝࣀࢱ࢚ࡧࡼ࠾ᙳ㡪ࡍࡰཬ࡬⌮⏕⬊⣽ࡢ

ཬࡍࡰᙳ㡪࡚࠸ࡘ࡟ゎᯒࠊ࠸⾜ࢆ᭷⏝㓝ẕ᳨࡚࠸ࡘ࡟✀⫱ࡢウࢆ㐍ࠋࡿ࠸࡚ࡵ 

ᮏㅮ₇࡛࣒ࣀࢤࡢࡽ⪅₇ࠊࡣᕤᏛᢏ⾡ࡢ㛤Ⓨ࡟㛵ࣀࢤࡸࡳ⤌ࡾྲྀࡢ࡛ࡲࢀࡇࡿࡍ

ࡿ࠶࡛⾡㞟ᢏ⦆࣒ CRISPR-Cas9 ศ᩿ᢏ ࡢᰁⰍయ࡞ຠ⋡ⓗࡓࢀධࡾྲྀࢆ࣒ࢸࢫࢩ

⾡㸦Sasano et al., 2016㸧ࡧࡼ࠾ࠊᰁⰍయࡢ㒊ศ␗ᩘయ໬ᑟධࡿࡼ࡟㓝ẕࡢᙧ㉁ᨵ

Ⰻ㸦Kaboli et al., 2016㸧࡚࠸ࡘ࡟࡝࡞⤂௓ࠋ࠸ࡓࡋ 

 

 
ཧ⪃ᩥ⊩ 
Sugiyama, M., Ikushima, S., Nakazawa, T., Kaneko, Y., Harashima, S.: PCR-mediated repeated 

chromosome splitting in Saccharomyces cerevisiae. BioTechniques, 38(6):909-914 (2005). 

Sugiyama, M., Nakazawa, T., Murakami, K., Sumiya, T., Nakamura, A., Kaneko, Y., Nishizawa, M., 

Harashima, S.: PCR-mediated one-step deletion of targeted chromosomal regions in haploid 

Saccharomyces cerevisiae. Appl. Microbiol. Biotechnol., 80(3):545-553 (2008). 
ᮡᒣᓠᓫ: ฟⱆ㓝ẕ࣒ࣀࢤࡿࡅ࠾࡟ᕤᏛᢏ⾡ࡢ㛤Ⓨ࡜ᛂ⏝. ⏕≀ᕤᏛ఍ㄅ, 88(2):54-59 (2010). 
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Genome-wide construction of a series of designed segmental aneuploids in Saccharomyces 

cerevisiae. Scientific Reports, 5:12510 (2015). 

Sasano, Y., Nagasawa. K., Kaboli. S., Sugiyama, M., Harashima, S.: CRISPR-PCS: a powerful new 

approach to inducing multiple chromosome splitting in Saccharomyces cerevisiae. Scientific Reports, 

6:30278 (2016). 

Kaboli, S., Miyamoto, T., Sunada, K., Sasano, Y., Sugiyama, M., Harashima, S.: Improved stress 

resistance and ethanol production by segmental haploidization of the diploid genome in 

Saccharomyces cerevisiae. J. Biosci. Bioeng., 121(6):638-644 (2016). 
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䠍䠊䛿䛨䜑䛻 

Ύ㓇㓝ẕ䛿ฟⱆ㓝ẕ Saccharomyces cerevisiae 䛻ᒓ䛧䛶䛚䜚䚸ᇶᮏⓗ䛻䛿⬊Ꮚᙧ

ᡂ䛻䜘䜚୍ಸయ䜢ྲྀᚓ䛧䚸䛭䜜䜙䜢᥋ྜ䛥䛫䜛䛣䛸䛷஺㓄⫱✀䛜ྍ⬟䛷䛒䜛䚹䛧䛛䛧䚸

⌧ᅾ౑⏝䛥䜜䛶䛔䜛Ύ㓇㓝ẕ䛾ከ䛟䛿⬊Ꮚᙧᡂ⋡䛜ప䛟䚸䜎䜜䛻ᙧᡂ䛥䜜䛯⬊Ꮚ䛾

Ⓨⱆ⋡䜒㠀ᖖ䛻ప䛔䛣䛸䛜䚸஺㓄⫱✀䛾ၥ㢟Ⅼ䛸䛺䛳䛶䛔䜛䚹䛝䜗䛖䛛䛔 7ྕ䠄K7䠅䛾ప

⬊Ꮚᙧᡂ⋡䛻䛴䛔䛶䚸୰ἑ䜙䛿⬊Ꮚᙧᡂ䛾୺せ㌿෗ᅉᏊ䛷䛒䜛 Ime1 䛾Ⓨ⌧䛜⬊Ꮚ

ᙧᡂ᮲௳ୗ䛷䜒ప䛔䛣䛸䜢ぢฟ䛧䚸Ime1 䛾㧗Ⓨ⌧䛻䜘䜚 K7 䛾⬊Ꮚᙧᡂ⋡䛜ୖ᪼䛩䜛

䛣䛸䜢ぢฟ䛧䛯䠄Nakazawa et al., JBB, 73, 265, 1992䠅䚹䛧䛛䛧䚸䛭䛾ሙྜ䜒⬊Ꮚ䛾Ⓨⱆ

⋡䛿ᅇ᚟䛧䛺䛛䛳䛯䚹䜎䛯䚸K7 䛷䛿⬊Ꮚᙧᡂ᮲௳䛷䜒 Ime1 䛜పⓎ⌧䛷䛒䜛ཎᅉ䛸䛧

䛶䚸⬊Ꮚᙧᡂ᮲௳䛷పⓎ⌧䛸䛺䜛 Cln3 䛜㧗Ⓨ⌧䛾䜎䜎䛷䛒䜛䛣䛸䛜♧䛥䜜䛶䛚䜚

䠄Nakazawa et al., JBB, 110, 1, 2010䠅䚸⬊Ꮚᙧᡂ᮲௳䛻䛚䛡䜛ᰤ㣴※Ḟஈ䛾䝅䜾䝘䝹

ఏ㐩䛻ၥ㢟䛜䛒䜛䛣䛸䛜♧၀䛥䜜䛶䛔䜛䚹➹⪅䜙䛿௨๓ K7 䛛䜙ከᩘ䛾୍ಸయ䜢ྲྀᚓ

䛧䛭䛾ᛶ㉁䜢ㄪ䜉䛯䛜䚸ᚓ䜙䜜䛯୍ಸయ䛻䛿␗ᩘయ䛜ከ䛔䛣䛸䛻Ẽ䛜௜䛔䛯䚹␗ᩘయ

䛿ῶᩘศ⿣᫬䛾ᰁⰍయ䛾୙ศ㞳䛻䜘䛳䛶⏕䛨䜛䛜䚸୺䛺ཎᅉ䛾୍䛴䛜ᰁⰍయ䛾⤌᥮

䛘୙඲䛷䛒䜛䚹ฟⱆ㓝ẕ䛾ῶᩘศ⿣⤌᥮䛘୙඲䛿⬊Ꮚᙧᡂ⋡䜢పୗ䛥䛫䚸䜎䜜䛻ᚓ

䜙䜜䛯⬊Ꮚ䛷䜒Ⓨⱆ⋡䛜ప䛟␗ᩘయ䛜ከ䛔䛣䛸▱䜙䜜䛶䛔䜛䚹䛣䜜䜙䛾䛣䛸䛛䜙䚸➹⪅䜙

䛿Ύ㓇㓝ẕ䛷䛿ῶᩘศ⿣᫬䛾ᰁⰍయ⤌᥮䛘䛻ၥ㢟䛜䛒䜚䚸䛭䜜䛜ཎᅉ䛸䛺䛳䛶⬊Ꮚ

ᙧᡂ⋡䜔Ⓨⱆ⋡䛜పୗ䛧䛶䛔䜛䛾䛷䛿䛺䛔䛛䛸⪃䛘䛯䚹 
 
䠎䠊ῶᩘศ⿣᫬䛾⤌᥮䛘୙඲䛾᳨ド䠄Shimoi et al., JBB, 127, 190, 2019䠅 

Ύ㓇㓝ẕ䛾ῶᩘศ⿣䛻䛚䛡䜛ᰁⰍయ⤌᥮䛘䛻䛴䛔䛶௨ୗ䛾୕䛴䛾᪉ἲ䛷᳨ウ䛧

䛯䚹䐟K7୍ಸయ 100 ᰴ䛻䛴䛔䛶 3 ␒䛚䜘䜃 8 ␒ᰁⰍయ䛾 2 ⟠ᡤ䛾䝦䝔䝻䝄䜲䝂䝅䝔

䜱䞊㛫䛾ศ㞳䛾≧ἣ䜢ㄪ䜉䜛䚹䐠K7୍ಸయ 4 ᰴ䛾䝀䝜䝮 DNA 䛾ሷᇶ㓄ิ䜢ḟୡ௦

䝅䞊䜿䞁䝃䞊䛷ゎᯒ䛧䚸䝀䝜䝮䝽䜲䝗䛺ᰁⰍయ⤌᥮䛘䜢ほᐹ䛩䜛䚹䐡K6䚸K7䚸K9䚸K10
䛻䛴䛔䛶䚸5 ␒ᰁⰍయᕥ⭎䛾 CAN1 䛸 URA3 䛾㛫䛾⤌᥮䛘䜢䝎䝤䝹䝦䝔䝻䝄䜲䜺䝇ᰴ

䠄CAN1/can1 URA3/ura3䠅䜢⏝䛔䛶᳨ド䛩䜛䚹䛭䛾⤖ᯝ䚸䐟୍ ಸయ 100 ᰴ䛷 3 ␒䛚䜘

䜃 8 ␒ᰁⰍయ䛾⤌᥮䛘䛿඲䛟ㄆ䜑䜙䜜䛺䛛䛳䛯䚹䐠K7୍ಸయ 4 ᰴ䛾䝀䝜䝮 DNA 䛿䚸

඲ᰁⰍయ䛻䛴䛔䛶 K7 䛾∦᪉䛾ᰁⰍయ䛻⏤᮶䛧䛶䛚䜚䚸⤌᥮䛘ᆺ䛿ㄆ䜑䜙䜜䛺䛛䛳䛯䚹

䐡K6䚸K7䚸K9䚸K10䠄K7 䜾䝹䞊䝥䠅䛾䛔䛪䜜䛻䛚䛔䛶䜒䚸⬊Ꮚ⏤᮶䛾୍ಸయ䛾㑇ఏᏊ

ᆺ䛿୧ぶᆺ䛾㑇ఏᏊᆺ䛧䛛ぢ䜙䜜䛪䚸⤌᥮䛘ᆺ䛿ㄆ䜑䜙䜜䛺䛛䛳䛯䚹௨ୖ䛾⤖ᯝ䛿䚸

K7 䜾䝹䞊䝥䛾Ύ㓇㓝ẕ䛻䛚䛔䛶䛿ῶᩘศ⿣᫬䛾ᰁⰍయ⤌᥮䛘䛻␗ᖖ䛜䛒䜛䛣䛸䜢

♧䛧䛶䛔䜛䚹K7 䜾䝹䞊䝥䛾⳦ᰴ䛷䜒䝷䞁䝎䝮⬊Ꮚゎᯒ䛻䜘䛳䛶୍ಸయ䜢ᚓ䜛䛣䛸䛜䛷



䛝䜛䛜䚸␗ᩘయ䛜ከ䛔䛣䛸䚸ᰁⰍయ䛾⤌᥮䛘䛜⏕䛨䛶䛔䛺䛔䛣䛸䛻␃ព䛩䜛ᚲせ䛜䛒

䜛䚹 
 

䠏䠊ῶᩘศ⿣᫬䛾⤌᥮䛘୙඲䜢┦⿵䛩䜛㑇ఏᏊ䛾䜽䝻䞊䝙䞁䜾 

 Ύ㓇㓝ẕ䛾ῶᩘศ⿣ᰁⰍయ⤌᥮䛘୙඲䛾ヲ⣽䜢ゎᯒ䛩䜛䛯䜑䛻䚸⤌᥮䛘୙඲䜢┦

⿵䛩䜛㑇ఏᏊ䛾䜽䝻䞊䝙䞁䜾䜢ヨ䜏䛯䚹K7 Ἳ䛺䛧ᰴ䛾ᰤ㣴せồᛶᰴ䛷䛒䜛 UT-1
䠄ura3ǻ/ura3ǻ trp1ǻ/trp1ǻ䠅䜢ぶᰴ䛸䛧䛶URA3䛾䝬䞊䜹䞊䝸䝃䜲䜽䝹ἲ䛻䜘䜚CAN1䛚
䜘䜃ADE2䜢䝦䝔䝻䝄䜲䜺䝇䛻㑇ఏᏊ◚ቯ䛧䚸䛥䜙䛻 TRP1䜢䝬䞊䜹䞊䛸䛧䛶HIS3䜢䝦

䝔䝻䝄䜲䜺䝇䛻㑇ఏᏊ◚ቯ䛧䛯䚹సᡂ䛧䛯ᰴ䛾୰䛛䜙䚸ade2䛸his3䛜䝅䝇䛾㛵ಀ䛻䛒䜛

ᰴ䠄UTCAH-3䠅䜢㑅ᢥ䛧䛶䚸ᐇ㦂ᐊ㓝ẕ䛾 YCp ᆺ䝥䝷䝇䝭䝗䝀䝜䝮䝷䜲䝤䝷䝸䜢ᙧ㉁㌿

᥮䛧䛯䚹䜴䝷䝅䝹Ḟᇵᆅ䛷㑅ᢥ䛧䛯ᙧ㉁㌿᥮య䜢䝺䝥䝸䜹䛧䛶⬊Ꮚᙧᡂ䛥䛫䛯ᚋ䚸⬊

Ꮚ䛻⏤᮶䛩䜛୍ಸయ䜢㑅ᢤ䛩䜛䛯䜑 canavanine䛚䜘䜃5-fluoroanthranilic acid䜢ྵ䜏䚸

䝠䝇䝏䝆䞁䜢ྵ䜎䛺䛔㑅ᢥᇵᆅ䛷ᇵ㣴䛧䛯䚹ADE2 䛸 HIS3 䛿ඹ䛻 15 ␒ᰁⰍయ䛻䛒䜛

䛯䜑䚸ᰁⰍయ⤌᥮䛘䛜䛺䛔ሙྜ䚸㑅ᢥᇵᆅ䛷⏕⫱䛩䜛ᰴ䛿 can1 trp1 ADE2 HIS3 䛷

䛒䜚䚸䛩䜉䛶ⓑ䝁䝻䝙䞊䛸䛺䜛䚹୍᪉䚸ᰁⰍయ⤌᥮䛘䛜⏕䛨䛯ሙྜ䚸⤌᥮䛘య䛷䛒䜛

can1 trp1 ade2ǻ HIS3 䜒ቑṪ䛩䜛䛯䜑㉥䝁䝻䝙䞊䜒⏕䛨䜛䛣䛸䛻䛺䜛䚹 
䝀䝜䝮䝷䜲䝤䝷䝸䛻䜘䜛ᙧ㉁㌿᥮య⣙ 1 ୓ᰴ䜢⬊Ꮚᙧᡂ䛥䛫䛯ᚋ䚸㑅ᢥᇵᆅ䛷ቑṪ

䛥䛫䛯⤖ᯝ䚸⤌᥮䛘୍ಸయ䛾ྍ⬟ᛶ䛾䛒䜛㉥Ⰽ䛾䝁䝻䝙䞊䜢䠍ᰴྲྀᚓ䛧䛯䚹䛣䛾ᰴ䛛

䜙䝥䝷䝇䝭䝗䜢ᢳฟ䛧䚸UTCAH-3 䜢෌ᙧ㉁㌿᥮䛧䛯䛸䛣䜝䚸⬊Ꮚᙧᡂᚋ䛻㧗䛔㢖ᗘ䛷

㉥䝁䝻䝙䞊䜢⏕䛨䚸ᅄศᏊゎᯒ䛻䜘䜛⬊ᏊⓎⱆ⋡䜒ྥୖ䛧䛯䚹䛣䛾䝥䝷䝇䝭䝗䛾୰䛻䛿

ῶᩘศ⿣⤌᥮䛘᫬䛾ᰁⰍయ஧㔜㙐ษ᩿䜢䛚䛣䛺䛖㓝⣲䜢䝁䞊䝗䛩䜛 SPO11 䛜ྵ䜎䜜

䛶䛔䛯䚹ᐇ㦂ᐊ㓝ẕ䛾 SPO11 䛷 UTCAH-3 䜢ᙧ㉁㌿᥮䛩䜛䛸䚸ῶᩘศ⿣ᰁⰍయ⤌᥮

䛘䛸⬊ᏊⓎⱆ⬟䛜ᅇ᚟䛧䛯䛜䚸K7 䛾 SPO11 䜢ᙧ㉁㌿᥮䛧䛶䜒䚸ῶᩘศ⿣ᰁⰍయ⤌᥮

䛘䛸⬊ᏊⓎⱆ⬟䛿ᅇ᚟䛧䛺䛛䛳䛯䚹䜎䛯䚸K7SPO11 䛿䚸ᐇ㦂ᐊ㓝ẕ䛾 spo11ǻ/spo11ǻ
䛾ప⬊Ꮚᙧᡂ⬟䜔ప⬊ᏊⓎⱆ⋡䜢ᅇ᚟䛥䛫䜛䛣䛸䛜䛷䛝䛺䛛䛳䛯䚹௨ୖ䛾⤖ᯝ䛛䜙䚸

K7䛷䛿Spo11䛜ᶵ⬟䛧䛶䛔䛪䚸䛣䜜䛜ᰁⰍయ⤌᥮䛘୙඲䛸ప⬊ᏊⓎⱆ⬟䛾ཎᅉ䛷䛒

䜛䛸⪃䛘䜙䜜䛯䚹 
䛺䛚䚸SPO11 䛻䜘䛳䛶 K7 䛾⬊ᏊⓎⱆ⋡䛿኱䛝䛟ୖ᪼䛩䜛䛜䚸⬊Ꮚᙧᡂ⋡䛾ቑຍ䛿

䛭䜜䜋䛹኱䛝䛟䛺䛔䚹䛣䜜䛿䚸SPO11 ௨እ䛻ᰤ㣴Ḟஈ䛾䝅䜾䝘䝹ఏ㐩⣔䛻ၥ㢟䛜䛒䜛

䛣䛸䜢♧䛧䛶䛔䜛䚹K7 䜾䝹䞊䝥䛾㓝ẕ䛿ᰤ㣴Ḟஈ䛾䝅䜾䝘䝹ఏ㐩⣔䛾 RIM15 䛜ᶵ⬟

୙඲䛷䛒䜚䚸䛭䛾⤖ᯝ䚸Ⓨ㓝ຊ䛿㧗䛔䛜䝇䝖䝺䝇ឤཷᛶ䛷䛒䜛䛣䛸䛜▱䜙䜜䛶䛔䜛䚹

RIM15 䛾ᶵ⬟Ḟᦆ䛿⬊Ꮚᙧᡂ⋡䛾పୗ䜢䜒䛯䜙䛩䛣䛸䛜▱䜙䜜䛶䛔䜛䛾䛷䚸K7 䛻ᑐ

䛩䜛 RIM15 ᑟධ䛾ຠᯝ䜢ㄪ䜉䛯䛸䛣䜝䚸RIM15 䛻䜘䛳䛶⬊Ꮚᙧᡂ⋡䛿኱䛝䛟ᅇ᚟䛩䜛

䛜䚸⬊ᏊⓎⱆ⋡䛾ྥୖ䛿ㄆ䜑䜙䜜䛺䛛䛳䛯䚹䜎䛯䚸SPO11 䛸 RIM15 䛾┦஌ຠᯝ䜒ㄆ䜑

䜙䜜䛺䛛䛳䛯䚹 
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