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◊✲ᡂᯝࡢᴫせ㸸့ங㢮ࠊࡣ࡚࠸࠾࡟⣽⬊ࣀ࣑࢔ࡀ㓟౪⤥㔞ࢆឤ▱ࡿࡍᶵᵓ࡚ࢀࡉ࡟࠿ࡽ᫂ࡣ

ࡧࡼ࠾⣽⬊ቑṪಁ㐍ࡿࢀࡉច㉳࡟⬊ங㢮ᇵ㣴⣽့ࡾࡼ࡟㓟ࣀ࣑࢔ࠊࡣ✲◊ᮏࠋ࠸࡞࠸ p70S6 

kinase ࠸࡞ࢀࡉᢚไ࡜ࡢࡶࡿࢀࡉᢚไࡾࡼ࡟㜼ᐖ࣮ࢱ࣮࣏ࢫࣥࣛࢺ㓟ࣀ࣑࢔ࠊࡣ࡟㓟໬ࣥࣜࡢ

⬊⣽ࠊࡓࡲࠋࡓࡋ♧ࢆᏑᅾࡢ࣮ࢧࣥࢭ㓟ࣀ࣑࢔⣽⬊⭷ᆺ࡞ࡓ᪂ࠊࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡿ࠶ࡀࡢࡶ

⭷ᆺࣀ࣑࢔㓟ࡣ࣮ࢧࣥࢭ Ca2+ࣝࢼࢢࢩ⣔࡟㐃⤖ྍࡿࡍ⬟ᛶࠋࡓࡋ♧ࢆ 

 
஺௜㢠 
                               㸦㔠㢠༢఩㸸෇㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

2007 ᖺᗘ 1,900,000 570,000 2,470,000 

2008 ᖺᗘ 1,600,000 480,000 2,080,000 

ᖺᗘ    

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,500,000 1,050,000 4,550,000 

 
 
◊✲ศ㔝㸸་ṑ⸆Ꮫ 

 ⯡ศ⛉࣭⣽┠㸸ᇶ♏་Ꮫ࣭⸆⌮Ꮫ୍ࡢ㈝◊⛉
 ⭷⬊㸸䜰䝭䝜㓟䚸 䝉䞁䝃䞊䚸 ཷᐜయ䚸 Ca2+䝅䜾䝘䝹䚸 ⣽ࢻ࣮࣮࣡࢟
 
㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

⣽⬊ࣀ࣑࢔ࠊࡣ㓟ࡢ౪⤥㔞࡟ᛂࣥࢱࠊ࡚ࡌ
ᰤࠊࡋㄪ⠇ࢆ⣽⬊ෆ௦ㅰࡓࡵྵࢆ㉁ྜᡂࢡࣃ
㣴⎔ቃ࡟㐺ᛂࡿࡍᶵᗎࢆഛࣀ࣑࢔ࠋࡿ࠸࡚࠼
㓟౪⤥㔞࡜㔮ࢡࣃࣥࢱ࠸࡞ࢃྜࡾ㉁ྜᡂࡸ
⣽⬊ቑṪࠊࡣ⣽⬊ෆ௦ㅰࢆ⥢◚ࡢᘬࡁ㉳ࠊࡋࡇ
⣽⬊Ṛࡢᘬࡁ㔠ࡿ࡞࡜ሙྜࡢࡇࠊࡵࡓࡿ࠶ࡀ
௦ㅰㄪ⠇ࡣ⣽⬊⏕Ꮡ࡚ࡗ࡜࡟ᴟ࡚ࡵ㔜せ࡞
ព࿡ࢆᣢࡢࡇࠋࡘ௦ㅰㄪ⠇ࠊ࡚࠸࠾࡟⣽⬊࡬
ឤ▱ᶵᵓࡿࡍ࣮ࢱࢽࣔࢆ㓟౪⤥㔞ࣀ࣑࢔ࡢ
㓟ឤࣀ࣑࢔ࡢࡇࠊࡵࡓࡿࡵ༨ࢆ⨨఩࡞㔜せࡀ
▱ᶵᵓࠊࡣ✲◊ࡢከ᪉㠃ࡽ࠿㐍ࠋࡓࡁ࡚ࢀࡽࡵ 

့ங㢮ࣀ࣑࢔ࠊࡣ࡚࠸࠾࡟㓟ᯤῬ࢜ࡾࡼ࡟
ࣀ࣑࢔ࡓࡲࠊ࡜ࡇࡿࢀࡉច㉳ࡀ࣮ࢪ࢓ࣇࢺ࣮
㓟࡟ᛂ⟅ࡢࠎ✀࡚ࡋ௦ㅰㄪ⠇ࡇࡿࢀࢃ⾜ࡀ
࡚ࡋ⟆ᛂ࡟㓟ࣀ࣑࢔࡟ࡽࡉࠊ࡜ mTOR 
(mammalian target of Rapamycin)⤒㊰ࡢά
ᛶࡀㄪ⠇ࡢ➼ࡿࢀࡉほᐹ࡟ᇶ࡙ࣀ࣑࢔ࠊࡁ㓟
࡟ங㢮့ࠋࡓࡁ࡚ࢀࡉ᝿ᐃࡀᏑᅾࡢ࣮ࢧࣥࢭ
ࠊࡣศᏊᐇయྠᐃࡢ࣮ࢧࣥࢭ㓟ࣀ࣑࢔ࡿࡅ࠾
࠸࠾࡟㒊୍ࠊࡾ࠾࡚ࢀࡽࡳヨࡽ࠿ほⅬࡢࠎ✀
࡚ᡂᯝࡀᚓ࡟࠿ࡓࢀࡽぢࠊࡕࢃ࡞ࡍࠋࡓ࠼
2000 ᖺ࡟ Ca2+ឤཷᛶཷᐜయࠊࡀከ࣑࢔ࡢࡃ
ࠊࢀࡉ♧ࡀ࡜ࡇࡿࡍ᭷ࢆ⬟⟆ᛂࡿࡍᑐ࡟㓟ࣀ

◊✲✀┠㸸ᇶ┙◊✲㸦C㸧 

◊✲ᮇ㛫㸸2007㹼2009 

ㄢ㢟␒ྕ㸸19590256 

◊✲ㄢ㢟ྡ㸦࿴ᩥ㸧 ⣽⬊⭷ᆺࣀ࣑࢔㓟ࡢ࣮ࢧࣥࢭศᏊྠᐃ࡜ᶵ⬟ゎᯒ 

  

◊✲ㄢ㢟ྡ㸦ⱥᩥ㸧 Identification and functional characterization of plasma membrane 

amino acid sensors 

◊✲௦⾲⪅ 

㔠஭ ዲඞ (KANAI YOSHIKATSU) 

኱㜰኱Ꮫ࣭་Ꮫ⣔◊✲⛉࣭ᩍᤵ 

 ◊✲⪅␒ྕ䠖60204533 

 



 

 

ᣦࡀᛶ⬟ྍ࡚ࡋ࡜⿵ೃࡢ࣮ࢧࣥࢭ㓟ࣀ࣑࢔
᦬ࡢࡑࠊࡋ࠿ࡋࠋࡓࢀࡉⓎ⌧㒊఩ࢻࣥ࢞ࣜ࡜
㑅ᢥᛶྂࠊࡽ࠿඾ⓗࣀ࣑࢔࡞㓟ࡣ࡜࣮ࢧࣥࢭ
௦ࡢ⬊⣽ࡢ⯡୍ࠊࡾ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࡞␗
ㅰㄪ⠇࡟ാ့ࡃங㢮ࣀ࣑࢔ࡢ㓟࡟࣮ࢧࣥࢭ
㛵ࠊࡣ࡚ࡋศᏊⓗᡭ᥃ࡀࡾ࠿ᥗࠋ࠸࡞࠸࡚ࡵ 
 
㸰㸬◊✲ࡢ┠ⓗ 
 ⣽⬊ࣀ࣑࢔ࠊࡣ㓟ࡢ౪⤥㔞࡟ᛂࣃࣥࢱ࡚ࡌ
ᰤ㣴ࠊࡋㄪ⠇ࢆ⣽⬊ෆ௦ㅰࡓࡵྵࢆ㉁ྜᡂࢡ
⎔ቃ࡟㐺ᛂࡿࡍ௦ㅰㄪ⠇ࡢᶵᗎࢆഛ࠸࡚࠼
ࣀ࣑࢔ࡢ࡬⬊⣽ࠊ࡚࠸࠾࡟௦ㅰㄪ⠇ࡢࡇࠋࡿ
㓟౪⤥㔞ࡿࡍ࣮ࢱࢽࣔࢆឤ▱ᶵᵓ㸦ࣀ࣑࢔㓟
⾲௦✲◊ࠋࡿࡵ༨ࢆ⨨఩࡞㔜せࡀ㸧࣮ࢧࣥࢭ
ࢭ㓟ࣀ࣑࢔ࠊ࡛⛬㐣ࡢ✲◊ࡿࡍ⾜ඛࠊࡣࡽ⪅
࢔㸦⣽⬊ෆࡢࡶࡿࡍᏑᅾ࡟⣽⬊ෆࡣ࡟࣮ࢧࣥ
ࡢࡶࡿࡍᏑᅾ࡟⣽⬊⾲㠃࡜㸧࣮ࢧࣥࢭ㓟ࣀ࣑
㸦⣽⬊⭷ᆺࣀ࣑࢔㓟࣮ࢧࣥࢭ㸧ࡢ㸰✀ࡿ࠶ࡀ
ࠊࡣ✲◊ᮏࠋࡓࡋࡔ࠸ぢࢆ஦ᐇࡿࡍ၀♧ࢆ࡜ࡇ
࣮ࢧࣥࢭ㓟ࣀ࣑࢔⣽⬊⭷ᆺࡿ࠶࡛⪅ᚋࡢࡑ
࡟࠿ࡽ᫂ࢆᶵ⬟ⓗᛶ㉁ࡢࡑࠊࡋゎ᫂ࢆᐇయࡢ
 ࠋࡿ࠶࡛ࡢࡶࡿࡍ࡜࠺ࡼࡋ
 
㸱㸬◊✲ࡢ᪉ἲ 
㸦㸯㸧 ᇵ㣴⣽⬊ࡓ࠸⏝ࢆ⣽⬊⭷ᆺࣀ࣑࢔㓟
 ࠋゎᯒࡢ࣮ࢧࣥࢭ
 HeLa-S3⣽⬊ࡧࡼ࠾HEK293T⣽⬊16ࢆ᫬㛫
⾑Ύࢆ㝖ࡓ࠸ᇵᆅ࡛ᇵ㣴ࡢࡑࠊࡋᚋ 2᫬㛫ࡉ
ᇵᆅ࡛ᇵࡓ࠸㝖ࢆ㓟ࣀ࣑࢔ࡧࡼ࠾Ύ⾑࡟ࡽ
㣴ࡢࡽࢀࡇࠋࡓࡋ⣽⬊ࡢ⣽⬊ቑṪ㏿ᗘ࡟ᑐࡍ
ࡋウ᳨ࢆᗘ౫Ꮡᛶ⃰ࡢῧຍຠᯝࣥࢩ࢖ࣟࡿ
ࡅ࠾࡟⬊⣽ࡓࡋᇵ㣴ࡋ⌮ฎ࡟ᵝྠࠊࡓࡲࠋࡓ
ࡿ p70S6 kinase ࢩ࢖ࣟࡿࡍᑐ࡟㓟໬ࣥࣜࡢ
ࣥῧຍຠᯝ⃰ࡢᗘ౫Ꮡᛶࠊ᫬㛫౫Ꮡᛶ᳨ࢆウ
p70S6 kinaseࠋࡓࡋ ⣽⬊⁐ゎࠊࡣ㓟໬ࣥࣜࡢ
ᾮࡢᢠࣜࣥ㓟໬ p70S6 kinase ᢠయࡓ࠸⏝ࢆ
ྠࠊ࡟ࡽࡉࠋࡓࡋホ౯࡛ࢺࢵࣟࣈࣥࢱࢫ࢙࢘
ᵝ࡟ฎ⌮ࡋᇵ㣴ࡓࡋ⣽⬊࡟ fluo-4㈇Ⲵࢆ㈇Ⲵ
㢧ᚤ㙾࡛ほᐹ࣮ࢨඹ↔Ⅼ࣮ࣞࢆCa2+ືဨࠊࡋ
 ࠋࡓࡋ
㸦㸰㸧࢚࣓ࣝ࢞ࢶ࢝ࣜࣇ࢔༸ẕ⣽⬊ࡢ࡬ᶵ⬟
Ⓨ⌧ࠋ 
 㸦㸯㸧ྠ࡜ᵝ࡟ᇵ㣴ฎ⌮ࡓࡋ HEK293T ⣽⬊
ࡽ࠿ poly(A)+RNA ࣓ࢶ࢝ࣜࣇ࢔ࠊࡋᢳฟࢆ
࢚࢞ࣝ༸ẕ⣽⬊࡟ὀධ࡚ࡗࡼ࡟࡜ࡇࡿࡍⓎ
⬊༸ẕ⣽ࡾࡼ࡟஧㟁ᴟ㟁఩ᅛᐃἲࠋࡓࡏࡉ⌧
ࠊࣟࡋ㟁఩ᅛᐃ࡟60mV-ࢆ ࡿࡼ࡟ῧຍࣥࢩ࢖
㟁ὶኚ໬ࢆほᐹࠋࡓࡋ 
 
㸲㸬◊✲ᡂᯝ 
㸦㸯㸧 ᇵ㣴⣽⬊⣔ࡿࡅ࠾࡟⣽⬊⭷ᆺࣀ࣑࢔
㓟ࡢ࣮ࢧࣥࢭゎᯒࠋ 
ࡓࡋ㓟ᯤῬ≧ែ࡛⥔ᣢࣀ࣑࢔  HeLa-S3 ⣽⬊
ࡢࣥࢩ࢖ࣟࠊࡋ▱ឤ࡟㧗ぶ࿴ᛶࢆࣥࢩ࢖ࣟࡀ
⃰ᗘ౫Ꮡⓗ࡟ቑṪ㏿ᗘࢆኚࠊ࡜ࡇࡿ࠼ཬྠࡧ
⣽⬊࣮ࢱࣅࣄࣥ࢖ࠊࡀBCH ࢺ㓟ࣀ࣑࢔ࡿࡼ࡟
BCHࠊࡾࡼ࡟ᢚไࡢ࣮ࢱ࣮࣏ࢫࣥࣛ ᗘ౫⃰ࡢ

Ꮡⓗ࡟ p70S6 kinase ࡓࡋ㓟໬࡛ホ౯ࣥࣜࡢ
mTOR ࠸ぢࢆ࡜ࡇࡿ࠼ኚࢆάᛶࡢ⣔ࣝࢼࢢࢩ
HEK293Tࠊࡓࡲࠊࠋࡓࡋࡔ ⣽⬊ྠࡶᵝ⃰࡟ᗘ౫
Ꮡⓗ࡟⣽⬊ቑṪࡧࡼ࠾ p70S6 kinase ࣥࣜࡢ
㓟໬࡟ࣥࢩ࢖࡚ࣟ࠸࠾࡟ᛂ⟅ࡣࢀࡑࠊࡀࡿࡍ
BCH ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇ࠸࡞ࡅཷࢆᙳ㡪ࡾࡼ࡟
ࢀࡉᣦ᦬ࡀᏑᅾࡽ࠿ᚑ᮶ࠊࡾࡼ࡟ࢀࡇࠋࡓࡗ
⬊⣽ࠊ࠼ຍ࡟࣮ࢧࣥࢭ㓟ࣀ࣑࢔⣽⬊ෆࡓ࠸࡚
⭷ᆺࣀ࣑࢔ࡢ㓟ࡢ࣮ࢧࣥࢭᏑᅾ࡟☜ドࡀ୚
HEK293Tࠊ࡟᫬ྠࠋࡓࢀࡽ࠼ ⣽⬊ࡀ⣽⬊⭷ᆺ
㐺ࡢ࡚ࡋ࡜⬊⣽ࣝࢹࣔࡢ࣮ࢧࣥࢭ㓟ࣀ࣑࢔
ษ࡛ࠊ࡟ࡽࡉࠋࡿ࡞࡟࡜ࡇࡓࢀࡉ♧ࡀ࡜ࡇࡿ࠶
ࡓࡋ㓟ᯤῬ≧ែ࡛⥔ᣢࣀ࣑࢔ HEK293T⣽⬊࠾
ࡧࡼ HeLa-S3 ⣽⬊ࣥࢩ࢖ࣟࠊࡣῧຍࡾࡼ࡟⣽
⬊ෆ Ca2+ືဨࡀ㉳ࢆ࡜ࡇࡿࡇ Ca2+ឤཷᛶⰍ⣲
fluo-4 ㈇Ⲵࠊࡣࢀࡇࠋࡓࡋ࡟࠿ࡽ᫂ࡾࡼ࡟⣽
⬊⭷ᆺࣀ࣑࢔㓟ࠊࡣ࣮ࢧࣥࢭCa2+ືဨ࡟ᑟࡃ
Gࠊࡾ࠶࡛ࡢࡶࡍ♧ࢆ࡜ࡇ ㉁ඹᙺᆺࢡࣃࣥࢱ
ཷᐜయࡿࡍ࡜ࡵࡌࡣࢆ Ca2+ືဨ࡟㛵ࡿࢃ⣽⬊
⭷ཷᐜయ࡟ᒓࢆ࡜ࡇࡿࡍ♧၀࠶࡛ࡢࡶࡿࡍ
グୖ࡜Ca2+ືဨࠋࡿ p70S6 kinaseࣥࣜࡢ㓟
໬ࡢ࡜㛵㐃ᛶࡣ࡚࠸ࡘ࡟௒ᚋ᳨ࡢウㄢ㢟࡛
၀♧ࡃᙉࢆᏑᅾࡢ⣔ࣝࢼࢢࢩ࠸ࡋ᪂ࠊࡀࡿ࠶
 ࠋࡿ࠶ᡂᯝ࡛ࡍ
㸦㸰㸧࢚࣓ࣝ࢞ࢶ࢝ࣜࣇ࢔༸ẕ⣽⬊ࡓ࠸⏝ࢆ
ᶵ⬟Ⓨ⌧ࠋ 
 㣚㣹≧ែ࡛⥔ᣢࡓࡋ HEK293 ⣽⬊ࡽ࠿
poly(A)+RNA ࢚࣓ࣝ࢞ࢶ࢝ࣜࣇ࢔ࠊࡋᢳฟࢆ
༸ẕ⣽⬊࡟ὀධࡾࡼ࡟࡜ࡇࡿࡍⓎ⌧ࠊࡏࡉ⭷
㟁఩ᅛᐃୗ࡛⣽⬊እࡽ࠿୚࡟ࣥࢩ࢖ࣟࡓ࠼
ᑐࡿࡍ⭷㟁ὶኚ໬᳨ࢆウࢩ࢖ࣟࠊࢁࡇ࡜ࡓࡋ
⣽ࠊࡣࢀࡇࠋࡓࢀࡉほᐹࡀ㟁ὶࡁෆྥࡿࡼࣥ
⬊ෆ Ca2+ືဨཷࡿࡌ⏕ࢆᐜయ࣓ࢶ࢝ࣜࣇ࢔ࡣ
࢚࢞ࣝ༸ẕ⣽⬊࡟Ⓨ⌧ྠ࡜ࡿࡏࡉᵝ࡟⣽⬊
ෆ Ca2+ୖ᪼ࢆᘬࡁ㉳ࠊࡋࡇ⣽⬊⭷ࡢ Ca2+ឤཷ
ᛶ Cl-ࢆࣝࢿࣕࢳάᛶ໬ࢀࡽ࠼⪄࡜ࡵࡓࡿࡍ
⬊༸ẕ⣽࢚࣓ࣝ࢞ࢶ࢝ࣜࣇ࢔ࡾࡼ࡟ࢀࡇࠋࡿ
ࡍ⌧ᶵ⬟Ⓨࢆ࣮ࢧࣥࢭ㓟ࣀ࣑࢔⣽⬊⭷ᆺ࡟
ᮏᡂᯝࠋࡓࢀࡉ♧ࡀ࡜ࡇࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿ
⬟ᶵࡢ࣮ࢧࣥࢭ㓟ࣀ࣑࢔⣽⬊⭷ᆺ࡟᫬ྠࠊࡣ
Ⓨ⌧ࡢࡵࡓࡢࢢࣥࢽ࣮ࣟࢡᶵ⬟ホ౯⣔ࠊࡸ⣽
⬊⭷ᆺࣀ࣑࢔㓟࠶✲◊ࡢࢻ࣮ࣥ࢞ࣜࢧࣥࢭ
ᥦࢆホ౯⣔ࡢࡵࡓࡢ᥈⣴ࡢ≀⸆⏝సࡣ࠸ࡿ
౪ࠋࡿ࠶࡛ࡢࡶࡿࡍ 
 
㸳㸬୺࡞Ⓨ⾲ㄽᩥ➼ 
㸦◊✲௦⾲⪅ࠊ◊✲ศᢸ⪅ཬࡧ㐃ᦠ◊✲⪅࡟
 ୗ⥺㸧ࡣ
ࠝ㞧ㄅㄽᩥ 㸦ࠞィ 32௳㸧 
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