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◊✲ᡂᯝࡢᴫせ㸸 

ࡾࡼⓗ᪉ἲ⌮≀ࠊ໬Ꮫⓗࡢ᪤Ꮡࠋࡿ࠶㔜せ࡛࡟ㄆ☜ࡢ᪂つᛶࡣ㓟㓄ิ᝟ሗࣀ࣑࢔ࡢ㉁ࢡࣃࣥࢱ

⡆౽࡞᪉ἲࢆ❧☜ࡢ┠ᣦࠋࡓࡋᢠయࡣᢠཎ㆑ูࡿࡍ㝿ᩘࠊ࡟ಶࣀ࣑࢔ࡢ㓟ࡢ㓄ิࢆㄆ㆑࠸࡚ࡋ

࡟㸧ୖࢫࣝ࢖㸦኱⭠⳦ឤᰁ࢘ࢪ࣮࢓ࣇࠊࡋᢳฟࡽ࠿࣓ࢨࢾ࢖࡜ࢫ࣐࢘ࢆ⩌㔜㙐㒊఩㑇ఏᏊࠋࡿ

ᥦ♧࡟࡜ࡇࡿࡍᡂຌࠊ࡚࠸⏝ࢆࡽࢀࡇࠋࡓࡋ໬Ꮫྜᡂࡓࡋ㸱㐃ࣀ࣑࢔㓟㸦ࢻࢳࣉ࣌ࣜࢺ㸧ࣛࡢ

 ࠋࡓᚓࢆศᏊࡿࡍྜ⤖ࠊࡾࡼ࡟࡜ࡇࡿࡍࢢࣥࢽࣃࠊ࡚ࡋᑐ࡟࣮ࣜࣛࣈ࢖

 

 

஺௜㢠 
                               㸦㔠㢠༢఩㸸෇㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

2006ᖺᗘ 1,800,000 0 1,800,000 

2007ᖺᗘ 800,000 240,000 1,040,000 

2008ᖺᗘ 800,000 240,000 1,040,000 

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,400,000 480,000 3,880,000 

 

 

◊✲ศ㔝㸸㎰Ꮫ 

 ศ⛉࣭⣽┠㸸ቃ⏺㎰Ꮫ࣭ᛂ⏝ศᏊ⣽⬊⏕≀Ꮫࡢ㈝◊⛉

 㸸ᶵ⬟ศᏊタィࢻ࣮࣮࣡࢟

 

㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

ࢡ࣑࢜ࢸࣟࣉࡿࡅ࠾࡟✲◊࣒ࣀࢤࢺࢫ࣏

㉁㛫ࢡࣃࣥࢱࡣࡘ୍ࡢㄢ㢟✲◊࡞୰᰾ⓗࡢࢫ

ࡇࡢࡑࠊࡾ࠶࡟࡜ࡇࡿࡍ࡟࠿ࡽ᫂ࢆ⏝஫స┦ࡢ

ࡢ⏝㉁┦஫సࢡࣃࣥࢱࡢ⣽⬊ෆ࡛ࠊ࡚ࡋ㏻ࢆ࡜

࠿ࡽ᫂ࢆ඲యീࡢ⬊⣽ࠊࡋゎ᫂ࢆࢡ࣮࣡ࢺࢵࢿ

㸰ࡣ࡟ࢺࣄࡽ࠿᝟ሗ࣒ࣀࢤࠋࡿ࠶࡟࡜ࡇࡿࡍ࡟

㸰㸮㸮㸮ಶࡢ㑇ఏᏊ࡜ࡿ࠶ࡀ᥎ᐃࡿ࠸࡚ࢀࡉ

ヂᚋಟ㣭⩻ࠊࢺࣥ࢔ࣜࣂࢺࣉࣜࢡࢫࣥࣛࢺࠊࡀ

㐪ࢆ࡝࡞࠸⪃៖࡟ධࠊ࡜ࡿࢀ㸯ࡢࡘ✀࡛⣙㸲㸮

ࠥ㸳㸮୓ಶࢡࣃࣥࢱࡢ㉁ࡀᏑᅾ࡜ࡿ࠸࡚ࡋ᥎

ᐃࠋࡿࢀࡉ 

㉁ࢡࣃࣥࢱࡢከᩘࠊ࡜ࡿ࠼ࡲ㋃ࢆ≦⌧ࡢࡇ

౫ࡀ࣮ࣝࢶࡢࡵࡓࡢゎᯒࡢ⬟ᶵ࡜⏝஫స┦ࡢ

ࠋ࠸࡞ᚓࢆࡿࡊࢃゝ࡜ࡿ࠸࡚ࡋ୙㊊࡚ࡋ࡜↛

㔜せࡣḟᵓ㐀ゎᯒ୍ࡢ㉁ࢡࣃࣥࢱࡢከᩘ࡟≉

ࢆ㓄ิࡢ㉁ࢡࣃࣥࢱࡣࠎᡃࠋࡿ࠶᪉ἲㄽ࡛࡞

┤᥋ (in situ)࡟ゎᯒ࡛ࡿࡁᡭẁࡢ㔜せᛶࡣ

౫↛࡚ࡋ࡜Ꮡᅾࠋࡿ࠼⪄࡜ࡿ࠸࡚ࡋ 

໬ࠊࡽ࠿ᚑ᮶ࠊࡣ࡟㓄ิゎᯒࡢ㉁ࢡࣃࣥࢱ

◊✲✀┠㸸ᇶ┙◊✲(C) 

◊✲ᮇ㛫㸸2006-2008 

ㄢ㢟␒ྕ㸸㸯㸶㸳㸶㸮㸱㸲㸮 

◊✲ㄢ㢟 㸦ྡ࿴ᩥ㸧 ᢠయ㔜㙐ྍኚ㡿ᇦࢻࢳࣉ࣌ิᩚࡓ࠸⏝ࢆ࣮ࣜࣛࣈ࢖ࣛࣉ࣮ࢺ࢜࢕ࢹ࢖㓄

ิゎᯒἲࡢ☜❧ 

  

◊✲ㄢ㢟ྡ㸦ⱥᩥ㸧 Establishment of analysis on peptide sequencing using idiotopic 

libraries derived from immunoglobulin heavy chain variable regions 

  

◊✲௦⾲⪅  

す ⩏௓(NISHI YOSHISUKU) 

㛗὾࢜࢖ࣂ኱Ꮫ࣭ࢫ࢚ࣥ࢖ࢧ࢜࢖ࣂᏛ㒊࣭ᩍᤵ 

◊✲⪅␒ྕ㸸40387957 

 



 

 

Ꮫⓗ᪉ἲ࣐ࣥࢻ࢚ࡢ࡚ࡋ࡜ἲࠊ≀⌮ⓗ࡞㉁㔞

ศᯒἲ㸦MALDI-TOF MS/MSἲ㸧ࡀ࡝࡞Ꮡᅾࡿࡍ

ࠊࡾ࠶ࡀⅬ࡛ၥ㢟ࡢ࡝࡞ࡉ౽⡆ࢀࡒࢀࡑࠊࡀ

⤫⣔ࠊⓗ⨶⥙ࡓࢀධ࡟ど㔝ࢆࢫࢡ࣑࢜ࢸࣟࣉ

ⓗࡢ✲◊࡞┠ⓗࡣ࡟ỗ⏝ᛶ࠺࠸࡜ほⅬࡽ࠿ᚲ

ࡢ᪉ἲ࡞౽᏶ⓗ࡛⡆⿵࡟ࡽࡉࠊࡎࡉ㐺ࡶࡋࡎ

 ࠋࡓ࠼⪄࡜ࡿ࠶ᚲせ࡛ࡀ❧☜

 

㸰㸬◊✲ࡢ┠ⓗ 

ࡢ⡆᫆ᆺࠊ࡜ࡿࢀධ࡟៖⪄ࢆࢫࢡ࣑࢜ࢸࣟࣉ

ࠋࡿ࠶ࡀ฼౽ᛶ࡟ᅽಽⓗࡣゎᯒἲࠖࣉࢵࢳࠕ

୎ᗘࠊDNA㓄ิゎᯒἲࠊ࡚࠸࠾࡟DNAୖࣉࢵࢳ

ࠊࡓࡋ࡟⬟ྍࢆゎᯒࡢ㑇ఏᏊ㓄ิࡢ࡛

Southern ࣙࢩ࣮ࢮ࢖ࢲࣜࣈ࢖ࣁࠕࡓࡋ᱌⪄ࡀ

ࡓ࠸⏝ࢆࣥ DNA 㓄ิࡢゎᯒἲࠖ࡟㢮ẚ࡚ࡋ⪃

ࡢࡇࠋࡿࡁ࡛ࡀ࡜ࡇࡿ࠼ DNA ࡍᙜ┦࡟ࣉࢵࢳ

ࠋ࠸࡞ࡋᏑ⌧ࡣࣉࢵࢳࣥ࢖ࢸࣟࣉ㓄ิゎᯒࡿ

ᮏ◊✲ࡣ DNA ㉁ࢡࣃࣥࢱࠕࡿࡍ༉ᩛ࡟ࣉࢵࢳ

ࢆ᪉ἲࠖࡿࡍ࡟⬟ྍ࡛ୖࣉࢵࢳࢆ㓄ิゎᯒࡢ

 ࠋࡿࡍ࡜ⓗ┠ࢆ࡜ࡇࡿࡍ❧☜

 

㸱㸬◊✲ࡢ᪉ἲ 

ᢠయศᏊࢡࣃࣥࢱࡣ㉁࡟ࣉ࣮ࣝࡢᏑᅾ࠺ࡼࡿࡍ

ㄆࢆ㓟㓄ิࣀ࣑࢔ᙧ⥺ࡢಶ㸦㸲ࠥ㸳ṧᇶ㸧ᩘ࡞

㆑ࣀ࣑࢔ࡶࡋࡶࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿࡍ㓟㓄

ิ㸱ṧᇶࢆ≉␗ⓗ࡟ㄆ㆑ࡿࡍᢠయࢺࢵࢭࡢ

㸦20^3=8000 ㏻ࡾ㸧ࡀ඲࡚ᥞࠊࡤ࠼㸰ṧᇶ࣮࢜

㓄ࡢ㉁ࢡࣃࣥࢱࡸࢻࢳࣉ࣌ࠊࡾࡼ࡟ࣉࢵ࣮ࣛࣂ

ิゎᯒࡿ࡞࡟⬟ྍࡀ㸦ణࡌྠࠊࡋ㸰ṧᇶ࣮࢜ࣂ

ࡇࠋ1/400㸧ࡣ⋠☜ࡿ࠼㛫㐪ࠊࡾࡇ㉳ࡀࣉࢵ࣮ࣛ

ᑐ࡟ࣉ࣮ࢺࣆ㓟㓄ิ࢚ࣀ࣑࢔ࠊ࡟ࡵࡓࡢⓗ┠ࡢ

ࡗ⾜ࢆస〇ࡢ࣮ࣜࣛࣈ࢖ࣛࣉ࣮ࢺ࢜࢕ࢹ࢖ࡿࡍ

࡞ࡉᑠࡶࡾࡼᢠయࡢᚑ᮶ࡣฟ⣔᳨ࠊࡾࡲࡘࠋࡓ

ศᏊࡣࢀࡇࠋࡓ࠼⪄ࢆ኱⭠⳦࡛Ⓨ⌧ࠊࡃࡍࡸࡏࡉ

ࣛࣈ࢖ࣛࣈ࣮࢖ࢼࠋࡿ࠶࡛࡝࡞࡜ࡇ࠸ࡍࡸ࠸ᢅ

ᐩ㇏ࡢ࣮ࣜࢺ࣮ࣃࣞࠊ࡟ࡵࡓࡿࡍ㑅ᢥࡽ࠿࣮ࣜ

ࡢࢫ࣐࢘࡞ VH 㙐࡜㸯ᮏ㙐࡛ᶵ⬟ࡢ࣓ࢧࡿࡍ

IgNAR ࡽࢀࡇࠊ࡟ࡽࡉࠋࡓࡋ࡜ೃ⿵ศᏊࡢࡇࢆ

♧ᥦࢻࢳࣉ࣌࡟⏝ㄆ☜ࡢ㓄ิࡿࡍ㆑ูࡀศᏊࡢ

 ࠋࡓࡋస〇ࢆࢪ࣮࢓ࣇ

 

㸦㸯㸧ࣀ࣑࢔㓟㐃⥆㓄ิ㸦ᩚิ㸧࢚࣭ࣉ࣮ࢺࣆ
ᥦࢪ࣮࢓ࣇᵓ⠏㸸㸸㸸㸸ࡢ࣮ࣜࣛࣈ࢖ࣛࢻࢳࣉ࣌ࣜࢺ
♧㔜㙐ᢠయ࡟ᑐࢆࢢࣥࢽࣃࣟࢡ࢖࣐ࠊ࡚ࡋ
㓟㐃⥆㓄ࣀ࣑࢔ࠊ࡟ࡵࡓ࠺⾜ 㸦ิᩚิ㸧࢚ ࢺࣆ
 :synthetic  tripetide)ࢻࢳࣉ࣌ࣜࢺ࣭ࣉ࣮
s-TRIP)ࢆぶỈᛶྜ࡟ୖࣝࢤᡂྜࠋࡓࡋᡂࡣ N-
α-ࣝࢽ࣎ࣝ࢝ࢩ࢟ࢺ࣓ࣝࢽࣞ࢜ࣝࣇ(F-moc)ἲ
ࡣ࡟ࣝࢤぶỈᛶࠋࡓࡗ⾜ࡾࡼ࡟ Tenta Gel 

S-NH2 (130mm,0.31mmol/g)ࠋࡓ࠸⏝ࢆTenta 
Gel S-NH2 ࢆ DMF F-mocࠊᚋ₶⭾࡚࡟ ࣀ࣑࢔
㓟࡜⦰ྜ๣ࡢ ࣮ࢰ࢔ࣜࢺࢰࣥ࣋ࢩ࢟ࣟࢻࣄ-1
ࣝ(HOBt)ࠊN,N’-࣑࢖ࢪ࣎ࣝ࢝ࣝࣆࣟࣉࢯ࢖ࢪ
ࡧཬ(DIPCDI)ࢻ DMFࢆຍ࡚࠼ᐊ ࡛4㹼6᫬
㛫᧠ᢾࡢྜ⦰ࠋࡓࡋ☜ㄆࣜࢻࣄࣥࢽࠊࡣ࡟
ࣥ཯ᛂࠋࡓࡗ⾜ࡾࡼ࡟Ἓ㦐ࠊࡋ⇕ຍ࡚࡟ᾎ‮
ᶞ⬡ࡀⓎⰍࢆ࡜ࡇ࠸࡞ࡋ☜ㄆࠋࡓࡋ☜ㄆࢤ
ࡣࣝ DMF ࡛Ὑί࡟ࡽࡉ࡛ࣥࢪࣜ࣌ࣆ25%ࠊࡋ
Ὑί࡚ࡋྜ⦰ࠋࡓࡋᚓࡓࢀࡽs-TRIP ᶞ⬡ࡢഃ
㙐ࡢ⬺ಖㆤࢆ Reagent K (࢚࢜࢜ࣝࣇࣜࢺ㓑㓟 
࣮ࢯࢽ࢔࢜ࢳࠊ%5 ࣮ࣝࣀ࢙ࣇࠊH2O 5%ࠊ82.5%
⾜࡚࠸⏝ࢆ(%2.5࣮ࣝ࢜ࢳࢪࣥࢱ1㸪2࢚ࠊ5%ࣝ
 ࠋࡓࡋ෭ⶶಖᏑࠊ஝⇱ᚋࠊὙίࠋࡓࡗ
 
㸦㸰㸧ᢠ E-tag ᢠయࡢㄪ〇㸸㸸㸸㸸ࢫ࢕ࢹࢪ࣮࢓ࣇ
ࣉ ࣞ ࢖ VH ᢠ య ࡢ ⢭ 〇 ࣭ ᳨ ฟ ⏝ ࡟
E-tag(GAPVPYPDPLEPR)ࡢࡑࠋࡓ࠸⏝ࢆࢻࢳࣉ࡮
ࡢᢠయࣝࢼ࣮ࣟࢡࣀᢠE-tagࣔࢫ࣐࢘ࠊ࡟ࡵࡓ
ㄪ〇ࠋࡓࡗ⾜ࢆձᢠཎࡢㄪ〇㸸࢟ࣕࣜ࢔⺮ⓑ㉁
ࡢᯫᶫࡢ࡜㸦ThyroG㸧ࣥࣜࣈࣟࢢࣟ࢖ࢧࡿ࠶࡛
Nࠊࡵࡓ ᮎ➃࡟ Cys ࡓࡏࡉ௜ຍࢆ Cys-E-tag 
(Cys-GAPVPYPDPLEPR)ྜࢆᡂࠋྜࡓࡋ ᡂࡣFirst 
Moc 0.25Ω Mon Prev PK ࢖ࣛࣉ࢔࡛࣒ࣛࢢࣟࣉ
ࢭࣥࢩࢻࢳࣉ〇 433A㸫࣌♫࣒ࢸࢫࢩ࢜࢖ࣂࢻ
 Reagentࠊᡂᚋྜࠋࡓࡗ⾜࡚ࡋ⏝౑ࢆ࣮ࢨ࢖ࢧ
K(࢚࢜࢜ࣝࣇࣜࢺ㓑㓟 82.5%ࠊH2O 5%ࣀ࢙ࣇࠊ
࣮ࣝࢯࢽ࢔࢜ࢳࠊ5% ࣮ࣝ ࣆࣝࣉࢯ࢖ࣜࢺࠊ5%
ࣥࣛࢩ ᯒࠊᚋࡢࡑࠋࡓࡗ⾜ࢆಖㆤ⬺࡚࡟(2.5%
ฟ0.1ࢆࢻࢳࣉ࣌ࡓࡋ% TFA/H2O 1 mlࠊࡋ࠿⁐࡟
HPLC ࡛ ⢭ 〇 ࡋ ࡓ ࠋ ThyroG ⁐ ᾮ ࡜
M-Maleimidobenzoyl-N-hydroxysuccinimide 
ester(MBS)⁐ᾮࢆ཯ᛂࠊࡏࡉᖖ ࡛30ศ᣺࠺࡜
ࠊࡋ㝖ཤࢆMBSࡢᮍ཯ᛂ࡚ࡗࡼ࡟ℐ㐣ࣝࢤࠊࡋ
ThryoG-MBSࢆ⢭〇ࠋࡓࡋḟࠊ࡟ThyroG-MBS⁐ᾮ
ࡋ࠺࡜ᖖ ࡛3᫬㛫᣺ࠊࡋΰྜࢆE-tag⁐ᾮ࡜
ThyroG-MBS-E-tagࠊ࡚ ղච␿㸸ࠋࡓࡗసࢆ
ThyroG-MBS-E-tag⁐ᾮࢻࣥࣂࣗࢪ࢔࡟㸦ึᅇࡣ
ࣟࣇࡣ㏣ຍච␿ࠊࢻࣥࣂࣗࢪ࢔᏶඲ࢻࣥ࢖ࣟࣇ
ࢱ⥲ࠊ࠼ຍࢆ㸧(FIA)ࢻࣥࣂࣗࢪ࢔୙᏶඲ࢻࣥ࢖
ᗘ600 mg/100 ml⃰ࢡࣃࣥ ࡓࡋㄪ〇࠺ࡼࡿ࡞࡟
ᢠཎ⁐ᾮࢫ࣐࢘ࢆ㸯༉100ࡾࡓ࠶ ml5ࡘࡎ༉࡟
⓶ୗᢞ୚14-17ࠋࡓࡋ ᪥ᚋ⃰ྠ࡟ᗘྠࠊ㔞ࡢᢠ
ཎࢆ㏣ຍච␿ࡓࡋ㸦ణࠊࡋFIA࡛㸧11ࠋ᪥ᚋ2࡟
ᅇ┠⃰ྠ࡜ᗘྠࠊ 㔞࡛3ᗘ┠ࡢච␿ࠋࡓࡗ࡞⾜ࢆ
1㸱᪥ᚋ2࡟ᅇ┠⃰ྠ࡜ᗘྠࠊ 㔞࡛4ᗘ┠ࡢච␿
ࠊᗘ⃰ྠ࡟ࢫ࣐࢘ࡓࡗࡀୖࡀᢠయ౯ࠋࡓࡗ࡞⾜ࢆ
ྠ㔞࡛⭡⭍ෆ᭱࡟⤊ච␿᭱ࠋࡓࡗ⾜ࢆ⤊ච␿࠿
ࠋࡓࡗ⾜ࢆྜ⼥⬊⣽ࠊࡋฟࡾྲྀࢆ⮚⭁࡟3᪥ᚋࡽ
ᢠయ౯ࡢ ᐃࡢࢫ࣐࢘ࡣᑿ㟼⬦ࡽ࠿᥇⾑ࡓࡋ⾑
Ύ࡛ELISA ࠋࡓࡗ⾜࡚࡟ճ⣽⬊⼥ྜ㸸࣑࢚࣮ࣟ
࣐⣽⬊㸦PAI㸧ࢆ 10㸣FCS TIL Media I ᇵᆅ࡛ࠊ
CO㸰5࡛࣮ࢱ࣮࣋ࣗ࢟ࣥ࢖㸣CO2100ࠊ㸣‵ᗘ37ࠊ℃
ᢠཎឤࠋࡓࡋ௦ᇵ㣴⥅࡟࠺ࡼࡿ࡞࡟107×3.6࡛
స࣐࢘ࢆ⮚⭁ࡽ࠿ࢫ᦬ฟࠊࡋ↓⳦ⓗ࡟ DMEM 10 
ml࡛2ᗘὙࠊ࠸᪂ࠊࡋ⛣࡟࣮ࣞࣕࢩ࠸ࡋDMEM 10 
ml ෆ⮚⭁ࡽࡀ࡞ࡅ㛤ࢆ✰࡟⮚⭁࡛ࢪࣥࣜࢩࢆ



 

 

ᦢࢆ⬊⣽⮚⭁࡚ࡗ౑ࢆ➼ࢺࢵࢭࣥࣆࠊࡋὀධ࡟
Ύ㝖ୖࠊrpm, 10ศ㛫㐲ᚰ 1000ࢆࢀࡇࠊࡋฟࡾ
ཤ2࣮࢓ࣇࢵࣂ⾑⁐ࠊࡋ mlࢆຍ࠼ᐊ 20ࠊ⛊㛫
㟼⨨ࠊࡋDMEM 20 mlࢆຍ1000ࠊ࠼ rpm, 10ศ㛫
㐲ᚰࠋࡓࡋDMEM 20 ml࡟෌ᠱ⃮ࠊࡋ᪂50࡟ࡓ ml
㐲ỿ⟶ࢆ⏝ពࢆ࣮ࢼ࢖ࣞࢺࢫࣝࢭ࡟ࡇࡑࠊࡋ஌
㏻ࢆᠱ⃮ᾮࡿ࠸࡚ࢀࡲྵࡢ⬊⣽⮚⭁࡟ࡇࡑࠊࡏ
rpm, 10 1000ࢆࢀࡑࠋࡓࡋ㝖ཤࢆ∦⧊⤌ࠊ࡚ࡋ
ศ㛫㐲ᚰࠊ࡚ࡋDMEM 10 ml࡟෌ᠱ⃮ࠊࡋ⣽⬊ᩘ
ࠋୖࡓࡋࢺࣥ࢘࢝ࢆ グࡢసᴗྠ࡜᫬㐍⾜࡛ࠊT150
ࢭࢆ⣽⬊㸦PAI㸧࣐࣮࢚࣑ࣟࡓࡋᇵ㣴࡛ࢥࢫࣛࣇ
ml-50ࠊࡾྲྀࡋࡀ๤ࠊ࡚࠸⏝ࢆ࣮ࣃ࢖ࣞࢡࢫࣝ
㐲ỿ⟶㸲ᮏ800ࠊࡋ⛣࡟ rpm, 5 ศ㛫㐲ᚰࠊ࡚ࡋ
ୖΎࢆ㝖ཤࠊࡋDMEMࢆ㐺㔞ຍ50ࠊ࡚࠼-ml㐲ỿ
⟶1ᮏ800ࠊࡵ⧳࡟ rpm, 5ศ㛫㐲ᚰࠊ࡚ࡋDMEM 
40 ml࡟෌ᠱ⃮800ࠋࡓࡋ rpm, 5ศ㛫㐲ᚰࠊ࡚ࡋ
DMEM 20 ml࡟෌ᠱ⃮ࠊࡋ⣽⬊ᩘࠋࡓࡋࢺࣥ࢘࢝ࢆ
PAI㸦1.08×107㸧㸸⭁⮚㸦5.4×107㸧㸻1㸸5࡛ΰ
rpm, 7 1000ࢆࢀࡇࠊࡋྜ ศ㛫㐲ᚰୖࠊ࡚ࡋΎ
PEG㸦Merck㸧⁐ᾮ0.5 ml 50%࡟ࡇࡑࠋࡓࡋ㝖ཤࢆ
ࢆ 2.5 min DMEM 5 mlࠋࡓ࠼ຍࡾࡃࡗࡺ࡚ࡅ࠿
ࡽࡉࢆDMEM 35 mlࠊ࠼ຍࡾࡃࡗࡺmin࡛ 3.5ࢆ
ml 8࡟㟼⨨ᚋࠋࡓࡋ⨨ᐊ ࡛5ศ㟼ࠊ࡚࠼ຍ࡟
࡜ 32 ml rpm, 5 1000ࠊࡅศ࡟ ศ㛫㐲ᚰୖ࡚ࡋ
Ύࢆ㝖ཤ8ࠋࡓࡋ ml࡟ศὀࡓ࠸࡚ࡋ⣽⬊ࡣHFCS/ 
10㸣FCS/ TIL Media I ᇵᆅ 50 ml ࠊࡋ෌ᠱ⃮࡟
96well plate 5ᯛ㸦96well plate ձࠊղࠊճࠊ
մࠊյ㸧100࡟ ml/well࡛104×2.2)ࡓ࠸ࡲ spleen 
cells/ well)32ࠋ ml࡟ศὀࡓ࠸࡚ࡋ⣽⬊10ࡣ㸣
FCS/ TIL Media Iᇵᆅ 30 ml࡟෌ᠱ⃮96ࠊࡋwell 
plate 3 ᯛ㸦96well plate նࠊշࠊո㸧100࡟ 
ml/well ࡛᧛105×1.44)ࡓ࠸ spleen cells/ 
well)ࠋ⣽⬊⼥ྜࡽ࠿ᇵ㣴24᫬㛫ᚋ࡟HAT(×1)/ 
10%FCS/ TIL ᇵᆅࢆ well ᙜࡾࡓ 100 ml ຍࠊ࠼
⏝ࢆHAT(×1)/ 10%FCS/ TIL࡟3᪥ẖࡽ࠿ࢀࡑ
⣽ྜ⼥ࡓࡋᇵ㣴ࠋࡓࡗ⾜ࢆ㔞஺᥮༙ࡢᇵᆅ࡚࠸
⬊㸦࣐࣮ࢻࣜࣈ࢖ࣁ㸧ࡢᢠయ౯ࢆELISAࢳ࡚࡟
well plate 24ࢆࡢࡶ࠸㧗ࡀᢠయ౯ࠋࡓࡋࢡࢵ࢙
ࡗ࡞⾜ࢆࢢࣥࢽ࣮ࣜࢡࢫ෌ᗘELISA࡛ࠊࡋ⛣࡟
ࡘ࡟⬊⣽ࡿ࠸࡚ࡋ⏕⏘ࢆᢠE-tagᢠయࡕ࠺ࠋࡓ
IgGࠋࡓ࡭ㄪࢆࢫࣛࢡࣈࢧࡢᢠయࠊ࡚࠸ ࡓࡗࡔ
ࣥࢽ࣮ࣟࢡ࡚࠸ࡘ࡟2Hղ㸧ࠊ㸰✀㢮㸦6Dղࡢࡶ
࢔࣮ࣝࢣࢫࠊ෌☜ㄆᚋࡢࢫࣛࢡࣈࢧࠊ࠸⾜ࢆࢢ
ࢢࢸࣥ࢖ࠊࡋ஺᥮࡟ΎRPMI1640⾑↓ࢆᇵᆅࣉࢵ
⢭〇㸸ᇵࡢմᢠయࠋࡓࡋᇵ㣴࡟ࡽࡉ࡚࠸⏝ࢆࣛ
ᆅࢆᅇ཰ࠊ㐲ᚰୖ࡚ࡋΎྲྀࢆᚓ0.45ࠊࡋ mm ࣇ
ᢠయ࡚࠸⏝ࢆMAbTrapTM Kitࠋࡓࡋ㏻࡟࣮ࢱࣝ࢕
࡟࣒ࣛ࢝ࡎࡲࠋࡓࡗ⾜ࢆ⢭〇ࡢ 4 ml ⳦⁛ࡢ
MilliQ Ỉࢆ㏻ࠊࡋḟ࡟ 4 ml ࣮࢓ࣇࢵࣂྜ⤖ࡢ
ࢆᇵ㣴ୖΎࡓࡋ㐣ࢁ࣮ࢱࣝ࢕ࣇࠊࡽ࠿࡚ࡋ㏻ࢆ
㏻4ࠊ࡚ࡋࡑࠋࡓࡋ mlࡢ⁐ฟ࡛࣮࢓ࣇࢵࣂ⁐ฟ
࡚ࢀmlධ 50ࢆ࣮࢓ࣇࢵࣂ୰࿴ࡵࡌ࠿ࡽ࠶ࠊࡋ
ࢀࡒࢀࡑࠊ࡚ࡋศྲྀࡘࡎml 500࡬⟶ヨ㦂ࡓ࠸࠾
280nm ࡚ࡋฟ⁐ࡀᢠయࠋࡓࡋᐃ ࢆ྾ගᗘࡢ࡛
PBSࠊ࡚࠸ࡘ࡟ࣥࣙࢩࢡࣛࣇࡿࢀࡽ࠼⪄࡜ࡿ࠸

୍࡛ᬌ㏱ᯒࠊ࠸⾜ࢆ⩣᪥280࡟nm ࢆ྾ගᗘࡢ࡛
 ᐃ࡚ࡋᢠయ⃰ࡢᗘࢆồ20‐ࠊࡵ℃࡛ಖᏑࠋࡓࡋ
37.5 ng/well࡛E-tagࢆᅛ┦໬ࠊ࡚ࡋ᪤ᡂရ࡜
⢭〇ࡓࡋᢠE-tagᢠయ500ࢆ mg/ml, 250 mg/ml, 
125 mg/ml, 63 mg/ml, 31 mg/ml, 16 mg/ml, 7.8 
mg/ml, 3.8 mg/ml࡟ㄪ〇࡚ࡋẚ㍑ELISAࡗ⾜ࢆ
ࡗ⾜࡚ࡋᣐ‽࡟᪉ἲࡢᢠయ౯ ᐃ࡛ࡣ᪉ἲࠋࡓ
࣮ࢤࣗࢪࣥࢥࢫ࣮ࢸ࢓ࣇࢫ࢛ࣇࣜ࢝ࣝ࢔յࠋࡓ
 ㄪ〇 㸸ᢠࡢᢠ E-tag ᢠయ(ALP-conjugate)ࢺ
E-tagᢠయ1ࢆmg/ml࡟ㄪ〇100ࠊࡋmlࣉࣥࢧࡢ
ࣝ⁐ᾮ࡜Solution A 100mlࢆFiltration Tube
ࠊᚋࡓࡋΰྜࡾࡼ࡟ࢢࣥ࢕ࢸࢵ࣌ࣆࠋࡓ࠼ຍ࡟
8000×g 4℃࡛ 10ศ㛫㐲ᚰࡢࡇࠋࡓࡋ᧯స2ࢆ
ᅇ⧞ࡾ㏉ࠊࡋSolution A 150mlࢆReducing Agent
ࡇࠋࡓࡏࡉゎ⁐ࡋΰྜ࡛ࢫࢡࢵࢸࣝ࣎ࠊ࠼ຍ࡟
ᾮ⁐ࡢ 100ml ࡿ࠸࡚ࢀࡉ⦰⃰ࡀᢠయࢆ
Filtration Tube ࣆࠋࡓ࠼ຍ࡟ୖࣥࣞࣈ࣓ࣥࡢ
࡛℃37ࠊᚋࡓࡋΰྜ࡜ᢠయࡾࡼ࡟ࢢࣥ࢕ࢸࢵ࣌
30 ศ㛫཯ᛂࠋࡓࡋSolution B ࢆ 100ml ຍ࠼
8000×g  4℃࡛10ศ㛫㐲ᚰࢁࠊࡋᾮࢆᤞ࡚ࡓᚋࠊ
Solution B 200ml ࠋࡓࡋ㐲ᚰࡧ෌࠼ຍࢆ
Reaction Buffer 50mlࢆSH-Reactive Alkaline 
phosphatase ⁐ࡾࡼ࡟ࢢࣥ࢕ࢸࢵ࣌ࣆࠊ࠼ຍ࡟
ゎࡢࡇࠋࡓࡋ⁐ᾮࢆFiltration Tube ࣈ࣓ࣥࡢ
ࢸࢵ࣌ࣆࠋࡓ࠼ຍ࡛ࢺࢵ࣌ࣆࣟࢡ࢖࣐࡟ୖࣥࣞ
ࡋ1᫬㛫཯ᛂ࡛℃37ࠊᚋࡓࡋΰྜࡾࡼ࡟ࢢࣥ࢕
࢕ࢸࢵ࣌ࣆࠊ࠼ຍࢆStorage Buffer 150mlࠋࡓ
࢖࣐ࢆᾮ⁐ࠋࡓࡏࡉゎ⁐ࢆᶆ㆑ᇶ㉁ࡾࡼ࡟ࢢࣥ
ࣥࢥ ALPࠋࡓࡋಖᏑ࡛℃4ࠊࡋ⛣࡟ࣈ࣮ࣗࢳࣟࢡ
ࡣᗘ⃰ࡢᢠ E-tag ᢠయࢺ࣮ࢤࣗࢪ Protein 
Assay Rapid Kitࢆ౑⏝ࠊࡋ྾ගᗘ(595nm)ࣉࢆ
ࣇࢫ࢛ࣇࣜ࢝ࣝ࢔ࠋࡓࡋᐃ ࡛࣮ࢲ࣮ࣜࢺ࣮ࣞ
F-mocࠋࡓࡗ⾜ࢆウ᳨ࡿࡼ࡟ⓎⰍࡢࢮ࣮ࢱ࢓ ἲ
࡟ ࡼ ࡾ ྜ ᡂ ࡋ ࡓ E-tag ᶞ ⬡
(Cys-GAPVPYPDPLEPR)ࢆ DMF ࡛ 37℃ 520r/min
࡛ 4᫬㛫⭾₶ࠋࡓࡋ⁐ᾮࢆ྾ᘬࢁ㐣࣐࣮ࣝ࣍ࢽ
TBS×10ࠊࡋ㝖ཤ࡛ࢻ ࡛ 1min×10 ᅇὙίࠋࡓࡋ
ḟ࡟ Anti E-tag ALP conjugated antibody 
(0.6ng/ml)ࢆ 100ml/well ຍ300 ℃37ࠊ࠼r/min 
࡛ 1.5 ᫬㛫 ࣥ࢟ࢵࣟࣈࠋࡓࡋࢺ࣮࣋ࣗ࢟ࣥ࢖
BCIP(500ng/ml)ࠊὙίBuffer※3࡛3ᅇὙίᚋࢢ
300r/min ࡛15ศ㛫 ℃37ࠊ࠼100ml/wellຍࢆ
㐽ගࡢࡑࠋࡓࡋࢺ࣮࣋ࣗ࢟ࣥ࢖ࡽࡀ࡞ࡋᚋࠊⓎ
Ⰽࢆ☜ㄆࠋࡓࡋ    
    
㸦㸱㸧࣐࢘ࢫVH-half body libray ࣇᵓ⠏㸸ࡢ
ࡣ࡚ࡋ࡜⣔࢖ࣞࣉࢫ࢕ࢹࢪ࣮࢓ pCANTAB-5E ࣋
ࢆ␎ᴫࡢ᪉ἲࠊࡓࡲࠋ(ᅗ—㸯)ࡓ࠸⏝ࢆ⣔࣮ࢱࢡ
ᅗ—㸰ࠋࡓࡋ♧࡟㸶㐌㱋ࡢ⮬ᕫච␿࣐࢘ࢫ 
MRL/lpr/lpr)ࡢ㞤ࢆ⮚⭁ࡢ↓⳦ⓗ࡟᦬ฟࠊࡋᾮ
య❅⣲࡛෾⤖ࠊࡽ࠿⧊⤌ࡓࡋtotal RNAࢆᢳฟࠊ
mRNAࢆ⢭〇ࠋࡓࡋmRNA1ࠊࡽ࠿st strand ྜᡂ⏝
  oligoࡧrandom hexamerཬࠊ࡚࠸⏝ࢆࢺࢵ࢟ࡢ
dTࢆprimerࠊ࡚ࡋ࡜cDNAࢆㄪ〇࡟⮬⊃ࠋࡓࡋ 
 



 

 

 
ᅗ—㸯㸬pCANTAB-5E ࣋ࢱࢡ  ࣮
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ—㸰㸬VH 㙐ࣞࡢࢢࣥࢽ࣮ࣟࢡࡢ࣮ࣜࢺ࣮ࣃᴫ
␎ᅗ 
 
タィࡓࡋ VH㙐⏝ࠊ࡚࠸⏝ࢆ࣮࣐࢖ࣛࣉVH㡿ᇦࢆ
ቑᖜࠋࡓࡋVH࡟┦ᙜࡿࡍ 400bp ௜㏆ࢆࢻࣥࣂࡢ
ษࠊࡾྲྀࡾDNAᢳฟࠋࡓࡗ⾜ࢆḟࠊ࡛࠸SfiI ࡜
NotIࡢไ㝈㓝⣲ࢆࢺ࢖ࢧᣢࡓࡗ⦰㔜primer(2nd 
(primer FWD2ࠊnd primer REV)ࠊ࡚࠸⏝ࢆPCRࢆ
ࠊTAE/ࣝࢤࢫ࣮ࣟ࢞࢔%1.2ࢆPCR཯ᛂᾮࠋࡓࡗ⾜
100V࡛ὋືᚋࠊVH࡟┦ᙜ400ࡿࡍbp௜㏆ࣥࣂࡢ
DNAࠊࡾྲྀࡾษࢆࢻ ᢳฟࠋࡓࡗ⾜ࢆቑᖜ᩿∦ࢆ
SfiI/NotI ࡛ษ᩿ᚋྠࠊᵝ࡟ SfiI/NotI ࡛ษ᩿
ࡋㄪ〇࡚ࡗࡶ๓ࠋࡔࢇ㎸ࡳ⤌࡟pCANTAB-5Eࡓࡋ
㟁Ẽ✸Ꮝ࡟⬊⣽ࢺࣥࢸࣆࣥࢥࡢTG-1ࠊࡓ࠸࠾࡚
ἲ࡛⤌᥮ࢆࢻ࣑ࢫࣛࣉ࠼ᑟධࣜࢩࣆࣥ࢔ࠋࡓࡋ
ィᩘࢆ࣮ࢽࣟࢥᛶ⪏ࠊࡁ᧛ࢆ⬊⣽࡟ࢺ࣮ࣞࣉࣥ
ࡀ࣮ࣝࣟࢺࣥࢥ↷ᑐࠊligation࡛ࡢ㸯ᅇࠋࡓࡋ
10^9ಶ/μg 㸦pUC18㸧௨ୖ࡛ࡢࡇࠊࡾ࠶᮲௳࡛
⤌᥮࠼య10ࡀ㹜5ಶ௨ୖࡀ࣮ࢽࣟࢥࡢฟ⌧ࡿࡍ
࡟࣮ࣜࣛࣈ࢖ࣛࢆࢀࡇࠊሙྜࡓࡁㄆ࡛☜ࡀ࡜ࡇ
࡟సⅭ↓ࡽ࠿୰ࡢ࣮ࢽࣟࢥࡓ࠼⏕ࠋࡓࢀධࡳ⤌
ࠊࡋࣉࢵ࢔ࢡࢵࣆࢆ࣮ࢽࣟࢥࣝࢢࣥࢩࡢᩘ「
LB-ampᾮయᇵᆅ࡛37℃࡛ᇵ㣴ࠊࡋSfiⅠ࡜NotⅠ
࣐࢖ࣛࣉR1࡜S6ࡿ࠶࡟እഃࢀࡒࢀࡑࡢࢺ࢖ࢧ

PCRࠊ࡚࠸⏝ࢆ࣮ ࠸⾜ࢆ ࣝࢤࢫ࣮ࣟ࢞࢔1.2%
/TAE100ࠊV࡛Ὃືࠋࡓࡗ⾜ࢆ┠ⓗࡀࢺ࣮ࢧࣥ࢖
ධࠊࡤࢀ࠸࡚ࡗ⌮ㄽ್ࡢ⣙600bp ௜㏆ࢻࣥࣂ࡟
㓄ࡢࢺ࣮ࢧࣥ࢖ࡢࡽࢀࡇ࡟ࡽࡉࠋࡿࢀࡽࡵㄆࡀ
VHࠊ࠸࡞ᑡࡢࣥࢻࢥࣉࢵࢺࢫࠊࡋㄆ☜ࢆิ ࣥ࢖
ࣛࢆࣥࣙࢩ࣮࣓࣮࢛ࣇࢫࣥࣛࢺ࠸ከࡢ࣒࣮ࣞࣇ
࢛ࣇࢫࣥࣛࢺࡢ㸯㸮ᩘᅇࠋࡓ࠼ຍ࡟࣮ࣜࣛࣈ࢖
࣮ࣜࣛࣈ࢖ࣛࡢ107×2.62ࠊࡾࡼ࡟ࣥࣙࢩ࣮࣓࣮
࣮ࢣࢫ࡟ࡽࡉࢆ࣮ࣜࣛࣈ࢖ࣛࡢࡇࠋࡓࡋస〇ࢆ
ᾮయᇵ㣴࡛኱⭠⳦ᰴࠋࡓࡋࣉࢵ࢔ࣝ TG1 ࢆ 2.0
ࡘࡎ1mlࢆࢀࡇࠋࡓࡋቑᖜ࡛ࡲcell/Lࡢ1011×
ࢵࢺࢫ࣮ࣝࣟࢭࣜࢢࡢ109cell/ml×2ࠊࡋศὀ࡟
 ࠋࡓࡋಖᏑ࡚ࡋ࡜ࢡ
    
㸦㸲㸧࣓ࢨࢾ࢖ IgNAR libray  ᵓ⠏㸸singleࡢ
chainࡢᢠయࡢೃ⿵ࠊ࡚ࣛࡋ࡜ ࢧ࡜VHHࡢ㢮ࢲࢡ
ࠋᡃࡿ࠶ࡀIgNARࡢ࣓ single chainᢠయศࡣࠎ
Ꮚࡢ➨㸰ࡢೃ⿵ࠊ࡚ࡋ࡜ᾏὒື≀ࣙࢩࢺࢵ࣌ࡢ
ࡢ࣓ࢨࢾ࢖ࡢ┠࣓ࢨࢡࢪࣥࢸ࡞⬟ධᡭྍ࡛ࣉࢵ
IgNARࡢlibraryస〇ࢆヨࠋࡓࡳIgNARࡣ㸰ศᏊ 

ᅗ—㸱㸬ࣛࢲࢡVHHᢠయ㸦ᕥ㸧࣓ࢧ࡜IgNAR㸦ྑ㸧
 ᶍᘧᅗࡢ
 
ࡀ S-S ࡣኚ㡿ᇦྍࠊࡀࡿ࠸ฟ᮶࡚࡚ࡋྜ⤖
single chain —㸦ᅗࡿ࠸ఝ࡚࡟ࢲࢡࣛࠊࡾ࠶࡛
㸱㸧IgNAR ࡿ࠶ࡢሗ࿌࡟᪤ࡣ࡟ቑᖜࡢ㑇ఏᏊࡢ
ᢠయࡢࢭ࢜࢜ࢲࣁࣔࢡ࡜࣓ࢨࢡࢪࣥࢸ࣓࢝ࣜ࢔
㓄ิࡽ࠿ᡃࢆ࣮࣐࢖ࣛࣉ࡟⮬⊃ࡀࠎタィࠋࡓࡋ
ᡭ࡟ධࡓࡗᗂయࢆ⮚⭁ࡢ࣓ࢨࢾ࢖ࡢ᦬ฟࠊࡋ
㸦㸱㸧࡛㏙ࡓ࡭᪉ἲㄽࡰ࡯࡟‽ᣐࣈ࢖ࣛࠊ࡚ࡋ
 ࠋࡓࡗ⾜ࢆస〇ࡢ࣮ࣜࣛ
 

㸦㸳㸧࣐࢘ࢫVH㙐ࣛࣟࢡ࢖࣐ࡿࡼ࡟࣮ࣜࣛࣈ࢖

࣮ࣃࣝ࣊ࡿ࠸⏝࡟㝿࠺⾜ࢆࢢࣥࢽࣃ㸸ࢢࣥࢽࣃ

‐2YTࠋࡓࡗ⾜ࢆቑṪࡢ(M13KO7)ࢪ࣮࢓ࣇ

tetracyclineᇵᆅ1L࡟኱⭠⳦ᰴXL1-blue᳜ࢆ

 M13KO7(GEࠊᇵ㣴ᚋ࡛ࡲOD600㸻0.3ࠊࡋ⳦

healthcare)ࢆឤᰁࡏࡉkanamycin㑅ᢥୗ࡛

PEGࠊࡾྲྀࢆᚋୖΎࡢࡑࠋࡓࡋ8᫬㛫ᇵ㣴ࠊ℃37

ỿẊࠋࡓࡋ⦰⃰ࡾࡼ࡟ 

ࣃࣝ࣊࡜ࢡࢵࢺࢫ࣮ࣝࣟࢭࣜࢢࡢ࣮ࣜࣛࣈ࢖ࣛ
ࣃ࡚ࡋᑐ࡟ࢬ࣮ࣅs-TRIPࠊ࡚࠸⏝ࢆࢪ࣮࢓ࣇ࣮
࣮ࣝࣟࢭࣜࢢࡢ࣮ࣜࣛࣈ࢖ࣛࠋࡓࡗ⾜ࢆࢢࣥࢽ
ࡉឤᰁࢆMOI=1:20࡛M13KO7࡚ࡋᑐ࡟ࢡࢵࢺࢫ
PEGࠊ(phage rescue)ࡏ ỿẊᚋࢆࢪ࣮࢓ࣇࡢ VH

 



 

 

ᥦ♧ࢢࣥࢽࣃࠋࡓࡋ࡜ࢪ࣮࢓ࣇ᧯సࡢ๓ᚋ࡛
Titer checkࠊ࠸⾜ࢆin/outࡢẚࡾࡼ࡟VHᥦ♧
࡚ࡋ࡜S-TRIP㓄ิࠋࡓࡋㄆ☜ࢆ⦰⃰ࡢࢪ࣮࢓ࣇ
⏝ࢆ(㓟ࣀ࣑࢔19ࡢCys௨እࡣX)His-Pro-Xࡣ
ࢆࢬ࣮ࣅs-TRIPࡢ1mgศ࡟ࢢࣥࢽࣃࡢ1ᅇࠊ࠸
1st roundࠋࡓࡋ⏝౑ࢆࡢࡶࡓࡋࢫࢡࢵ࣑ ࠊࡳࡢ
࡚ࡋᑐ࡟⬡ᶞ࠸࡞࠸࡚ࡏࡉྜ⤖ࢆࢻࢳࣉ࣌ࣜࢺ
྾╔ࠊࡏࡉ྾╔࠸࡞࠸࡚ࡋVHᥦ♧ࣅࢆࢪ࣮࢓ࣇ
ࠋྛࡓࡋࢢࣥࢽࣃ࡚ࡋᑐ࡟ࢬ࣮ roundࡢpanning
PBSࠒ1ࠑࠋࡿ࠶࡛ࡾ㏻ࡢ௨ୗࡣヲ⣽ࡢ ࡋ₶⭾࡛
ࡓ sTRIP ࠊࡋ╔྾ࢆࢪ࣮࢓ࣇ࡟ࢬ࣮ࣅ
PBS/tween20ࠊPBS࡛Ὑίᚋ100mMࡢHCl࡛⁐ฟ
ࢆTris-HCl(pH7.4)ࡢ1M࡟ࡵࡓࡿࡍ୰࿴ࠋࡓࡋ
ධ20ࠊࢀmlࡢTG1(OD600=0.5)࡟ឤᰁࠋ୍ࡓࡏࡉ
㒊࡚ࡗྲྀࢆtiter checkࢆࢀࡇࡋout put titer
࣮࢓ࣇࡢPEGỿẊᚋࠊࡋrescueࡣࡾṧࠋࡓࡋ࡜
 ࠋࡓࡋ࡜in put titerࢆtiterࢪ
 
㸦㸴㸧࣓ࢨࢾ࢖IgNARno࢟ࢫࢆࢡ࣮࣒࣮࣡ࣞࣇ
ព໬௵ࡓࡋ⏝฼࡚ࡋ࡜(scafold)ࢻ࣮࢛ࣝࣇࣕ
ኚ㡿ྍࡢIgNAR࣓ࢨࢾ࢖ᵓ⠏㸸ࡢ࣮ࣜࣛࣈ࢖ࣛ
ᇦࡢ㓄ิࢆヲࡃࡋゎᯒࣜࣛࣈ࢖ࣛࠊࢁࡇ࡜ࡓࡋ
ࡋุ᫂ࡀ࡜ࡇ࠸࡞ᑡ࡟➃ᴟࡀ࣮࢕ࢸ࢚ࣛࣂࡢ࣮
ࡋ⌧ฟࡃከࡶ᭱ࠊ୰࡛ࡢ㓄ิࡢࡇࠊ࡛ࡇࡑࠋࡓ
⏝฼࡚ࡋ࡜ࢻ࣮࢛ࣝࣇࣕ࢟ࢫࢆ࣒࣮ࣞࣇࡿ࠸࡚
ࡋ࡟࡜ࡇࡿࡍᑟධࢆ࣮࢕ࢸ࢚ࣛࣂ࡟ேⅭⓗ࡚ࡋ
CDR㡿ᇦ඲ᇦ㸦㸯㸲ṧᇶ㸧ࡢIgNAR୰ࡣ௒ᅇࠋࡓ
୰ࠊCDR ࡞ᚲせ࡟ᵓ㐀ಖᣢࡢ Cys ṧᇶ㸰ಶࢆṧ
␎ᴫࡢ᪉ἲࠋࡓࡋࢬ࢖࣐ࢲࣥࣛࢆ㸯㸰ṧᇶࡓࡋ
12(NNK)ࡿࡍ⥆㐃ࠋࡓࡋ♧࡟ᅗ—㸲ࡣ ࡓࢀධࢆ
Mutation Primer ࡜ Primer2 ࡛ᣳ࡛ࢇ PCR ⾜ࢆ
Primer1ࠊࡓࡲࠋࡓࡗ ࡜ Primer3 ࡛ᣳ࡛ࢇ PCR
ࠊ࡚ࡋ࣮ࣝࢽ࢔ࢆ㓄ิࡢࡘ㸰ࡢࡽࢀࡇࠋࡓࡗ⾜ࢆ
Primer1 ࡜ Primer2 ࡛ PCR ࢆ∦᩿⤊᭱ࠊ࠸⾜ࢆ
ไ㝈㓝⣲(SfiI࡜ NotI)࡛ษ᩿ࠊ࡚ࡋpCANTAB-5E
ࡾࡼ࡟㟁Ẽ✸Ꮝἲ࡟TG-1ࢆࢀࡇࠋࡔࢇ㎸ࡳ⤌࡟
࣮ࣜࣛࣈ࢖࣒ࣛࢲࣥࣛࠊ࡚ࡋ࣒࣮࢛ࣇࢫࣥࣛࢺ
 ࠋࡓᚓࢆ
 

 

ᅗ—㸲㸬࣓ࢨࢾ࢖ IgNAR ࡓࡋ⏝฼ࢆ࣒࣮ࣞࣇࡢ
CDR3㡿ᇦ௵ព໬ᢠయࣞࡢ࣮ࣜࢺ࣮ࣃస〇ἲ 
 
㸦㸵㸧ࣛࣥࡢ࣮ࣜࣛࣈ࢖ࣛࢻࢳࣉ࣒࣌ࢲᵓ⠏㸸
ᢠయศᏊࡀㄆ㆑ࡓࡋ㓄ิࡢ☜ㄆࣥࣛࠊ࡟ࡵࡓࡢ
M13KEࠊ࡟⏝⌧Ⓨࢻࢳࣉ࣒࣌ࢲ ࡿ࠸⏝ࢆ Ph.D.
ࠋࡓ࠸⏝ࢆ࣒ࢸࢫࢩࢢࣥࢽ࣮ࣟࢡ⌧Ⓨࢻࢳࣉ࣌
࣮ࢲ࣮ࣜ࡜➃Nᮎࡢg3pࢆ㓄ิ(NNK)n࣒ࢲࣥࣛ
㓄ิࡢ㛫࡟ᤄධࠋࡓࡋ௒ᅇࡣVH㙐ࢡ࢖࣐ࡿࡼ࡟
ࢆࢺࢵࢤ࣮ࢱࡢࢢࣥࢽࣃࣟ His-Pro-X(X ࡣ Cys
௨እࡢ 19 ࡀ➃Cᮎࡋణࠊ㓟ࣀ࣑࢔ His)ࡓࡋ࡜
ࡓ ࡵ ࡟ ࠊ Gly ࡜ Cys ࡛ ᣳ ࢇ ࡔ 㓄 ิ
|GGN|TGY|GGN|GGN|NNK|NNK|CAY|GGN|GGN|TGY|G
GN|(Gly-Cys-Gly-X-X-His-Gly-Gly-Cys-Gly) 
ࣝࢥࢺࣟࣉࡢ࣮ࣖ࢖ࣛࣉࢧࡣ᪉ἲࠋࡓࡋᤄධࢆ
M13KE࣮ࢱࢡ࣋ࠊ࠾࡞ࠋࡓࡗ⾜࡚ࡗᚑ࡟ ࣝ࣊ࡣ
RFI㹇formࡢࢪ࣮࢓ࣇࠋ࠸࡞ࡁrescue࡛࡛࣮ࣃ
࡛ᅇ཰ࡼ࡟࣮ࣝࢥࢽ࢙ࣇ࣒ࣛࣟࢡࠊ࡟ࡵࡓࡿࡍ
ࠊ࡚ࡋᢚไࢆᡂྜࡢ㉁ࢡࣃࣥࢱࢪ࣮࢓ࣇࠊ࡚ࡗ
ᅇ཰ࡿࡍᕤኵࠋࡓࡋࢆ 
 
㸲㸬◊✲ᡂᯝ 
㸦㸯㸧ࣀ࣑࢔㓟㐃⥆㓄ิ㸦ᩚิ㸧࢚࣭ࣉ࣮ࢺࣆ
ࢹࢪ࣮࢓ࣇᵓ⠏㸸㸸㸸㸸ࡢ࣮ࣜࣛࣈ࢖ࣛࢻࢳࣉ࣌ࣜࢺ
࣮࢖ࢼࡓࢀࡽᚓ࡚ࡋ࡜ᢠయࡢⓎ⌧ᆺ࢖ࣞࣉࢫ࢕
࢖ࣛࢻࢳࣉ࣌ࣜࢺ࡞ࢇ࡝ࡀ࣮ࣜࢺ࣮ࣃᢠయࣞࣈ
ࠋ࠸࡞࠸࡚ࡗ࠿ศࡣ࠿࠸ࡍࡸࡋㄆ㆑ࢆ࣮ࣜࣛࣈ
ࠊɔࡉࡁ኱ࡢഃ㙐ࠊࡵࡓࡢࡑ 㐀ࡢ」㞧ࠊࡉᴟᛶࠊ
㓟ᛶ࠿ሷᇶᛶࠊ࠿ぶỈᛶࡸ␯Ỉᛶࡢ๭ྜࢆ࡝࡞
⪃៖ࡀࣉ࣮ࢺ࢜࢕ࢹ࢖ࠊࡋ཯ᛂᛶࡾࡼࢆ㧗ࡃ♧
࣑࢔ࡿ࡞࡜ᇶᮏࠋࡓࡋ㑅ᢥࢆ㓟ࣀ࣑࢔࡞࠺ࡑࡋ
ࡑࠊ࡛ࢁࡇ࡜ࡓࡋỴᐃ࣮ࣥࢱࣃ4ࢆ㓟3ṧᇶࣀ
ࡓࡗṧࠊࡋᅛᐃࢆ2ṧᇶࡕ࠺ࡢ3ṧᇶࡢࢀࡒࢀ
1ṧᇶࢆ௚18ࡢ✀㢮ࣀ࣑࢔ࡢ㓟ࡁ⨨࡟᥮࠸࡚࠼
ࢆ࣮ࣜࣛࣈ࢖ࣛࢻࢳࣉ࣌ࣜࢺࡢィ220✀㢮ྜࡁ
ྜᡂࡿࡍ஦ࡀฟ᮶ྜࠋࡓᡂࡿࡍ⾜⥆ࡣணᐃ࡛࠶
 ࠋࡿ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
⾲—㸯㸬ྜ ᡂࢻࢳࣉ࣌ࣜࢺࡓࡋ㸦ࣀ࣑࢔㓟ࡣ㸯ᩥ
Ꮠ⾲グࠋࡓࡋణࠊࡋCᮎ➃ࢆᕥഃ࡚ࡋ࡟⾲♧㸧 

 

Primer 1

Primer 2

Mutation Primer

Primer 3

PCR (Primer 1 &3)
PCR (Mutation Primer & 2)

PCR (Primer 1 &2)



 

 

 
㸦㸰㸧ᢠE-tagࣔࣝࢼ࣮ࣟࢡࣀᢠయࡢㄪ〇㸸㸰
ᅇࡢච␿ᐇ㦂ࠊࡾࡼ࡟⥲ィ㸴ಶࡢᢠE-tagࣔࣀ
ࢀࡇࠋࡓฟ᮶ࡀ࡜ࡇࡿࡍᚓྲྀࢆᢠయࣝࢼ࣮ࣟࢡ
ࡣᢠయࡢࡽ VH-half body ࡸ IgNAR Ⓨ⌧☜ㄆࡢ
 ࠋࡿฟ᮶ࡀ࡜ࡇࡿ࠸⏝࡚ࡋ࡜࣮ࣝࢶࡢ⢭〇ࡸ
 
㸦㸱㸧࣐࢘ࢫ VH half-body library ࡓ࠸⏝ࢆ
ࡢࢢࣥࢽࣃࣟࢡ࢖ᯝ㸸㸸㸸㸸࣐⤖ࡢࢢࣥࢽࣃࣟࢡ࢖࣐
⤖ᯝ㸸5ࢆࢢࣥࢽࣃᅇ⧞ࡾ㏉ࡓࡋ⤖ᯝ࡟.1⾲ࢆ 
19ࠊ࡚࠸⏝ࢆࢪ࣮࢓ࣇࡢ5roundᚋࠊ࡟ḟࠋࡍ♧
✀㢮࣑ࡃ࡞ࡣ࡛ࢫࢡࢵHis-Pro-X (X= Met, Gly, 
Ala, Val, Ile, Leu, Phe, Pro, Arg)ࡢ 9✀㢮
Titer checkࠋࡓࡗ⾜2roundࢆࢢࣥࢽࣃ࡚ࡋᑐ࡟
His-Pro-Argࡾࡼ࡟ ᑐ࡟௚ࡀࢪ࣮࢓ࣇࡿࡍᑐ࡟
ࠊࡵࡓࡓࢀࡽᚓࡃ100ಸከࡶࡾࡼࢪ࣮࢓ࣇࡿࡍ
His-Pro-Arg࡟ᑐ࡚ࡋ෌ᗘ5ࢆࢢࣥࢽࣃround⾜
ࡓࢀࡽᚓ࡟5roundᚋࠋࡍ♧࡟.2⾲ࢆᯝ⤖ࠋࡓࡗ
࡜ࡇࡿࡍゎᯒࢆ㓄ิࢻ࣑ࢫࣛࣉࡢࡽ࠿࣮ࢽࣟࢥ
VHࠊࡾࡼ࡟ ᥦ♧ࡀࢪ࣮࢓ࣇ㑅ᢥ࡝࠿ࡿ࠸࡚ࢀࡉ
ࢆᯝ⤖ࡢࢡࢵ࢙ࢳࢺ࣮ࢧࣥ࢖ࠋࡓࡋㄆ☜ࢆ࠿࠺
ᅗ—5ࠋࡓࡋ♧࡟㸯㸴ಶࣥ࢖࡚࠸ࡘ࡟࣮ࢽࣟࢥࡢ
ࠊ࡚࠸ࡘ࡟㸶ಶࠊࢁࡇ࡜ࡓࡗ⾜ࢆࢡࢵ࢙ࢳࢺ࣮ࢧ
VH half-body㓄ิࡀ࡜ࡇࡿ࠸࡚ࢀࡲྵࡀ☜ㄆ࡛
ࠊ࠸⾜௒ᚋࢆㄆᐇ㦂☜ࡢྜ⤖࡜ㄆ☜ࡢ㓄ิࠋࡓࡁ
≉␗ᛶࢆワࠋࡿࡵ 

 

ᅗ—㸳㸬࣐ࢢࣥࢽࣃࣟࢡ࢖ᚋࡢVH half-body ᥦ

 ㄆ☜ࡢࢺ࣮ࢧࣥ࢖ࡿ࠸࡚ࢀࡉᤄධ࡟ࢪ࣮࢓ࣇ♧

 ;㸯,㸯㸯㸪㸰Ѹlog ladder࣮ࣥࣞࡽ࠿ᕥࠊᅗࡢୖ

࣮ࣞࣥ㸰㸪pCANTAB-5E control insert㸹 ࣮ࣞ

ࣥ㸱Ѹ㸯㸮ࡾࡼ࡟ࢢࣥࢽࣥࣃࠊᅇ཰ࣆࣥ࢔ࡓࢀࡉ

ࡽ࠿ᕥࠊᅗࡢinsert㸹ୗࡢ࣮ࢽࣟࢥᛶ⪏ࣥࣜࢩ

࣮ࣞࣥ㸯㸪㸯㸮ࠊ㸰Ѹlog ladder;࣮ࣞࣥ㸰Ѹ㸷㸪

ᛶ⪏ࣥࣜࢩࣆࣥ࢔ࡓࢀࡉᅇ཰ࡾࡼ࡟ࢢࣥࢽࣥࣃ

 insertࡢ࣮ࢽࣟࢥ

 

㸦㸲㸧࣓ࢨࢾ࢖IgNARᢠయ࢙ࢳ࣮ࣜࢺ࣮ࣃࣞࡢ
ࣙࢩ࣮ࢮ࢖࣐ࢲࣥࣛ࡜ࢡࢵ 㸸ࣥ2x10^7ಶ࡞ࡽ࠿
ࠋࡓฟ᮶ࡀ࡜ࡇࡿᚓࢆࢺ࣐࣮࢛ࣥࣇࢫࣥࣛࢺࡿ
ㄆ࡝ࢇ࡜࡯ࡣࣥࢻࢥࣉࢵࢺࢫࡣ࡟㓄ิࡢࡽࢀࡇ
㢮ఝᛶ࡚ࡵᴟ࡟㓄ิ㛫ࠊࡢࡢࡶࡓࡗ࠿࡞ࢀࡽࡵ
㸯㸧ࠊ࡚ࡋ࡜ཎᅉࡢࡇࠋࡓࡋุ᫂ࡀ࡜ࡇ࠸㧗ࡀ
ᡃࡓ࠸⏝ࡀࠎIgNARࡢVnar㡿ᇦቑᖜ⏝࣐࢖ࣛࣉ
ࠊ࡜ࡇ࠸࡞࠸࡚ࡁ࡛࣮ࣂ࢝ࢆ࣮ࣜࢺ࣮ࣃࣞࡀ࣮
㸰㸧ࡀ࣓ࢨࢾ࢖ᗂయ࡛ࣜࢺ࣮ࣃࣞࠊ࡟ࡵࡓࡿ࠶
ࠊ࡛ࡇࡑࠋࡓࢀࡽ࠼⪄ࡀࡘ㸰ࡢ࠿ࡓࡗ࠿࡞ᑡࡀ࣮
single chain࡚ࡋ࡜ᶵ⬟ࡿ࠸࡚ࡋ᭷⏝ᛶࢆ⪃៖
࡜ࡇࡿࡍᑟධࢆ␗ኚ࣒ࢲࣥࣛ࡟CDR3㡿ᇦࠊ࡚ࡋ
3x10^8ࠊࡁ࠸ࡃࡲ࠺ࡣタィࡢࡽࢀࡇࠋࡓ࠼⪄ࢆ
ಶࡀ࣮ࣜࣛࣈ࢖ࣛࡢ⌧ᅾฟ᮶ࠋࡓ㸰㸮ಶ௨ୖࡢ
ࠊ࠸⾜ࢆࢡࢵ࢙ࢳࢺ࣮ࢧࣥ࢖PCR࡛ࡽ࠿࣮ࢽࣟࢥ
࣮ࣥࣟࢡࡢ඲࡚࡝ࢇ࡜࡯ࠊࡽࡓ࡭ㄪࢆ㓄ิࡢࡑ
ุ᫂ࡀ࡜ࡇࡿ࠸࡚ࡗࡇ㉳ࡀCDR㡿ᇦ࡛௵ព໬࡟
ࢢࣥࢽࣃࠊࡀࡿ࠶࡛࡛ࡲࡇࡇᅾ⌧ࡣᐇ㦂ࠋࡓࡋ
 ࠋࡿ࠶ணᐃ࡛ࡴ㎸ࡕᣢ࡟
 
㸦㸳㸧ࣛࣥࡢ࣮ࣜࣛࣈ࢖ࣛࢻࢳࣉ࣒࣌ࢲᵓ⠏㸸 
ᚓࡓࢀࡽᢠయศᏊࢆࣉ࣮ࢺࣆ࢚ࡢ⡆౽ࡍูุ࡟
g3pࠊ࡟ࡵࡓࡿ ࢓ࣇࡓࡋ⌧Ⓨࢆࢻࢳࣉ࣌ࣜࢺ࡟
ࠊ࡚࠸⏝ࢆࢀࡇࠋࡓฟ᮶ࡀ࡜ࡇࡿࡍㄪ〇ࢆࢪ࣮
ࡢࣉ࣮ࢺࣆ࢚ࡢ࣮ࣥࣟࢡࡓࢀࡉ㑅ᢥ࡛ࢢࣥࢽࣃ
☜ㄆ࠺⾜ࢆணᐃ࡛ࠋࡿ࠶ 
 
㸳㸬◊✲⤌⧊ 
(1)◊✲௦⾲⪅ 

す ⩏௓(NISHI YOSHISUKU) 

㛗὾࢜࢖ࣂ኱Ꮫ࣭ࢫ࢚ࣥ࢖ࢧ࢜࢖ࣂᏛ㒊࣭ᩍᤵ 

◊✲⪅␒ྕ㸸40387957 

 

(2)◊✲ศᢸ⪅ 

ྥ஭ ⚽ோ(MUKAI HIDEHITO) 

ி㒔⸆⛉኱Ꮫ࣭⸆ရ໬Ꮫศ㔝࣭◊✲ဨ 

◊✲⪅␒ྕ㸸20251027 

 


