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AWAY⅜ HOME⌐⌂╢≤⅝ 

 

  

   

 

™ 

COVID-19─ ≢◐ꜗfiⱤ☻⅜ ╕╡ ∫≡⇔╕∫√ 2020 ─ ⁸╓╪╛╡ ⅎ↔≤╩⇔⌂⅜╠└

≤╡≢ ™╩⇔≡™√⁹4 ─ │╕∞ ↄ⁸ⱨꜞכ☻╩ ∫≡ꜝⱲ⅛╠ 10

╒≥─ ⌐ ⅛℮⁹ ╩ ↑╢ ≢◐♠Ⱡ⌐ ℮↓≤╙№╢⁹ ⌐ ⇔≡ 4 ⅜ ∟⁸

┤≤⇔√ ™≈⅝╩⅝∫⅛↑⌐ ╩ ∆╢↓≤⌐⌂∫√⁹ ≤⇔≡ ╦∑≡╙╠℮

╩ ─Ɫ►☻≢ ╩∆╢─⅜ ≤⌂∫√─∞⅜⁸ │ ↑┌╟™≤™℮╙─≢│⌂ↄ⁸

─ ╩ ≡ ╛╡─ ╩ ⅎ⌂™≤ ⌐ ╩ ╓⇔⅛⌡⌂™↓≤⌂≥ ╠⌂⅛∫√⁹

"AWAY"≢─ ⅜ ╕∫√⁹ 

⌐ ∫≡╦⅛╢↓≤ 

╩ ™≢ AWAY ⌐ ╖ ╗≤⁸∕─ ─ⱪ꜡⌐ ↑≡╙╠™⌂⅜╠ ╩♩כ♃☻≡⇔≥ ╢

↓≤⌐⌂╢⁹ ╡⌐ ⇔√≈╙╡≢╙ ⅜ ⅝⁸ ⌐ ╩⅛↑√↓≤│ ╛ ≢│⌂

™⁹ ╙ ╙ ╡⌂™⅛╠™≈╙⅔ ⌐ ⅜ ™√╟℮⌐ ↑ ╢↓≤⌐⌂╢⁹ ≢⁸ ⌐

╩ ⅝⁸∕─ ─ ╩ ∫≡ ╩ ⅛∆↓≤≢⁸ ╛ ╩ ∆╢∞↑≢│⌂ↄ⁸ ╘≡

ⅎ≡ↄ╢╙─⅜№╢⁹∕╣│ ╣ ⇔╪∞ HOME◓ꜝ►fi♪⅛╠ⱨ▫ꜟ♃כ╩ ⇔≡ ⅎ≡™√

╙─≤│ ╠⅛⌐ ℮╙─∞⁹∕╣│ ⅛⁹⅔∕╠ↄ∕╣│ ⇔™ ─╟℮⌂╙─≢│⌂™⅛≤

℮⁹└╞∫≤∆╢≤ ╡ ⌂⅛∫√⅛╙⇔╣⌂™ ┼─ ≠⅝│ ⇔™ ≤ ╩ ╗⁹

│ ⌐ ⅜╡ ⇔™ ╩ ⇔≡ↄ╣╢⁹ ⌐ ╢↓≤≢╙√╠↕╣╢ ≠⅝│≥↓⅛ ⅛↕╩

℮⁹∕╣│ ⅜ ∞↑≢│⌂™≢∆⌡ ⌐╟∫≡⌂↕╣⁸ ≤≤╙⌐ ₁ ⇔≡™╢

⌂─⅛╙⇔╣⌂™⁹ 

AWAY≤ HOME─ ╩ ⅎ≡ↄ╣√ ─  

AWAY ╩ ↄ ⇔≡™╢≤⁸ ™↓╤│ ─ HOME◓ꜝ►fi♪│≥↓⌂─⅛⁸∕╙∕╙ HOME

≤│ ⅛≤ ⅎ≡⇔╕℮↓≤⅜№╢⁹ ─ ⁸⅛≈≡─▪ⱷꜞ◌─ √∟⌐↓─ ™⌐ ∆╢ⱥ

fi♩╩ ⅎ╠╣√ ⅜⇔≡™╢⁹ ╠─ⱨ□Ⱶꜞכⱥ☻♩ꜞכ│ ⌐ ⌂─∞⅜⁸∕─⌂⅛⌐

─ ╛ ⅛╠ ╣≡ ⇔≡⅝√ √∟⅜™√⁹₈ ╩ ╣╢ ─ ⅜ ≤

─ ╩ →√₉≤™℮ ™ ╩ ╟╡╙ ™ √∟⅜ ₁≤ ∆⁹ ⌂ ─ ╠⇔⇔⅛ ╠⌂™

│√∞ ∫≡ ⅝ ╢↓≤⇔⅛≢⅝⌂⅛∫√⁹≢╙▪ⱷꜞ◌≢ ⅝╢ ≤ ─ ╡⌐ ∟√

╠─ │™≈╙ ╢™⁹ ⌐ ╩≈↑≡ ╩ ⅝╢ │ ⇔™⁹ ⌐⁸∕─ ↕─ │⁸ ╠

─⌂⅛⌐ ≤⇔≡ ≠™≡™╢ HOME⌂─∞≤™℮↓≤⌐ ⅜≈™√⁹≥↓⌐ ∫≡╙ │

⁹ ─⌂⅛⌐ ╦╣√╙─∞↑⅜ ⌐╙ ℮↓≤⅜≢⅝⌂™ HOME∕─╙─∞⁹ 

AWAY⅜ HOME⌐⌂╢≤⅝ 

⅜ ∫≡ ─ ⌐╙ ⅜╛∫≡⅝√⁹ ≢│ ╙◖ⱴ♠♫⅜ ↕⌐ ⅎ⌂⅜╠ ∫≡™

╢⁹ ⌐ 40 ─ ╩ ≈ ⅜≤⅝≥⅝ ⅝ ╪≢⁸₈∟╞∫≤ ∞₉₈
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⅛╙⇔╣⌂™₉≤◖ⱷfi♩╩ↄ╣╢⁹∕╣╠╩ ⇔≡╖╢≤ ↄ ⌐ ⌐⌂╢⁹∆╢≤ │

₈™™ ╩⇔≡™╢⌂₉≤ ╩⅛↑≡╙╠ⅎ╢⁹ ─ ╩ ╖ ∫≡ ╩ ≢⅝╢

│╕╢≢ ─╟℮∞⁹ ⌐ ⅜ ™⁹ 

AWAY ⌐ ╩ ↑┌ ™ ™╩∆╢↓≤╙№╢⁹AWAY ⌂╠≢│─ │ ≤─ ⌐╙

∆╢⁹⇔⅛⇔ HOME ─ ─ ↕╩ ⇔℮╢ ≢│ ⅝⌐ↄ™ ─ ⅞ ╕↕╣

√ │⁸ ™╙╟╠⌂™ ╛ ≤─ ┘≈⅝╩╙√╠⇔≡ↄ╣╢⁹∕⇔≡∕─ ≢ ↓∫√

↓╙↔╙─ ─ ≤≤╙⌐ ╠─ ⌐ ↄ ╕╣≡╝ↄ⁹☻♃♇ⱨ─™⌂™ ⌐ꜝⱲ╩

ⅎ∆═≡╩└≤╡≢↓⌂↕⌂↑╣┌⌂╠⌂ↄ⌂∫√≤⅝⁸ ≢╙◔Ⱶ◌ꜟⱣ▬○꜡☺כ

╩╛╢─∞≤ ⌐ ⇔√≤⅝⁸ ─⌂⅛⌐ ⌐╙ ⌐ ⇔≡™√ AWAY ≢─ ⅜™≈

─╕⌐⅛ ─ HOME≤⇔≡ ⇔≡™√↓≤╩ ⇔√⁹ ╡ 10 ⁸↓─ ╩ ⌐ ⌐ ↑

√ ⌐ ╪≢╝ↄ⁹™≈⅛ ⌐ ─ √∟⌐ √╠⁸№─≤⅝─╟℮⌐◘Ⱶꜙ

◄ꜟ▪♄ⱶ☻─ 6 Ɽ♇◒ ╩ ⅎ≡ AWAY ≤ HOME─ ╩⇔≡╖√™⁹№№≢╙∕╪⌂⌐ ╘

⌂ↄ⌂╢ ⌐⌂╢─⅛⌂!  

 

 

Ⱳ☻♩fi─ꜝ●כⱦ⁹ꜟכ▪ⱷꜞ◌─ⱦכꜟ│ 6 (6 pack)≢ ╠╣≡™╢─⅜ ⁹

⌐ ↄ ⅜№╣┌ ⅔ ⇔№╣⁹⅔∆∆╘≢∆⁹ 
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╩ ╪≢ 

ה   

⅔╟┘ ─ ≢ ⌂ ╩↕╣√ ⅜⁸2020 2

9 22 ⌐↔ ↕╣╕⇔√ 88 ⁹ │ ה ─

ⱷfiⱣ⁸╡№≢כ ⁸ ─ ╩ ™≢ ╩⅔ ╘⌐⌂╡⁸ ─

⌐ ↕╣╕⇔√⁹ ─ ⌐≈™≡│⁸ 20 ≤⇔≡ ⅜ ה

⇔≡⅔╠╣╢─≢⁸News Letter─ Vol.21, No.4 2007 2 28 )╩↔ ↕™⁹ 

│ ⇔™ ≤⇔≡ ≢№╡╕⇔√⅜⁸ ⌐ ─ ™ ≢⁸ ╙╟ↄ

─ ⌐─∫≡⅔╠╣╕⇔√⁹⅔ ⅜ ⅝≢⁸ ╗≤ ⅜ ⌐ ↄ⌂╡⁸◌ꜝ○◔╙⅔ ⅝

≢₈ ₉╩ ↕╣≡⅔╠╣╕⇔√⁹⅔ ╩ ╖⌂⅜╠ ╩ ╡⁸ ⌐ ⇔≡ ≤⌂ↄ ⇔≡

ↄ∞↕∫√↓≤╩ ⅛⇔ↄ ™ ⇔╕∆⁹↔ │↔ ╛ ≤⅔ ╩ ╗↓≤╩ ⇔╖⌐

↕╣≡⅔╠╣╕⇔√⁹ 

 ─ ─ ⌐│ ╩↔ ∂⌂™ ™ ╙ ™─≢⁸ ⌐≈™≡ ⇔ ↕

∑≡ ⅝╕∆⁹ │⁸1954 29 3 ╩ ⁸1956

31 3 ╩ ↕╣╕⇔√⁹ⱨꜟⱩꜝ▬

♩ ⌐ ↕╣⁸ ≢ ⌂ Arthur E. Martell ⁸ ◒כꜝ◒

─ ⌐ ↕╣⁸1959 34 6 ⌐ Ph.D╩ ↕╣╕⇔√⁹∕─ ⁸1959 34

10 ⌐ ⌐ ⇔⁸1969 44 12 ⌐ ↕╣⁸

┘ ╩ ↕╣╕⇔√⁹1993 5 6

☿fi♃כ⌐ ⇔⁸ ╩ ↕╣⁸1995 7 3 ⌐ ⌐╟╡ ╩

∆╢╕≢ ≤ ⌐ ↕╣⁸ ─ ╩ ↕╣╕⇔√⁹╕√⁸ ╩

╙ ≤⇔≡ ⌐ ↕╣╕⇔√⁹ 

│⁸ ╩ ꜠ⱬꜟ≢ ⇔⁸∕─ ─ ⁸↕╠⌐│ ╩ ⅎ╢

─ ╩ ∆ ┘ ─ ⌐ ⇔⁸ ↄ─ ╩⌂↕╣╕⇔√⁹ ⌐

╩ ↕╣√─│⁸ ┘⌐ ꜠☿ⱪ♃כ─ ⌐ ∆╢ ≢№╡╕∆⁹ ╘≡ ╣√

─ ⌐™∟ ↄ ⇔⁸ ꜠ⱬꜟ≢ ⅎ√ ─ ╩╙≤⌐ ↄ─

╩ ↕╣╕⇔√⁹ ↄ─ │♃fiⱤ◒ ⅛╠⌂╢▪ⱳ ≤⁸ ≤⇔≡─ ⅜

↕╣√ⱱ꜡ ≤⇔≡ ⇔≡™╕∆⁹ ≢№╢ⱦ♃Ⱶfi B6 ╛ⱦ♃Ⱶfi B12 ─ ╩
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ה ⅛╠ ∆╢≤≤╙⌐⁸ ₁─ ⸗♦ꜟ╩ ↕╣╕⇔√⁹╕√⁸▪

ⱳ ≤⇔≡─ ⌐⅔↑╢ ─ ╩ ⅎ⁸ ⌐ ⇔√ ─

⌐╟╡⁸▪ⱳ ⸗♦ꜟ≤⇔≡─ⱴ◒꜡ ┘ Ɑⱪ♅♪ ╩ ↕╣╕⇔

√⁹↓╣╠─ ⸗♦ꜟ≤▪ⱳ ⸗♦ꜟ╩ ╖ ╦∑≡ ↕╣╢ ⱱ꜡ │⁸ ─

◦Ⱶꜙ꜠כ◦ꜛfi⌐≤≥╕╠∏⁸ ╩ ⅎ╢ ╩ ∆╢↓≤╩ ╠⅛⌐↕╣╕⇔√⁹

↕╠⌐⁸ ─ ⌐ ∆╢꜠☿ⱪ♃כ─ ⌐╙ ⇔⁸ ╣√ ╩ ∆

╢ ꜠☿ⱪ♃כ╩ ↄ ↕╣╕⇔√⁹↓╣╠─ │⁸ ≤™℮ ⇔™ ─

─ ⌐ ∆╢≤≤╙⌐⁸ ≢ ↄ ↕╣⁸∕─ │ 250 ⁸ ה │ 100

╩ ⅎ≡™╕∆⁹↓╣╠─ ⌐╟╡⁸1965 40 ⁸1987 62

╩ ↕╣╕⇔√⁹ 2010 22 ⌐│ ╩ ↕╣⁸2020

2 ⌐ ⌐ ∑╠╣╕⇔√⁹╕√⁸ ─ ⁸

ה ⁸ ⌂≥╩ ⇔⁸ ─ ⌐╙ ↕╣╕⇔√⁹ 

↓↓⌐⁸ ─↔ ╩ ┘⁸ ╪≢ ⅛╠↔ ╩⅔ ╡ ⇔╕∆⁹ 
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 Award Accounts  14 Ᵽ▬○ ◦fiⱳ☺►ⱶ  

 
 

▬○fi in situ ◒ꜞ♇◒ ⌐╟╢
KDM5C ─  
 

 

  
 

 

 

 2008    

2011     

2011  ☻◒ꜞⱪ☻  Dale L. Boger  

2012   

2020   

 ⁸ │ ╘╕⇔√ 30 ╡⌐ ⇔√≤↓╤⁸Ɫⱴ∫≡⇔╕™╕⇔√  

₈ │ ⅛ ₉≤ ╦╣╣┌⁸ │⁸ⱷ♦▫◦♫ꜟ◔Ⱶ☻♩ꜞכ≤ ⅎ╕∆ ⇔≡⁸

╛◔Ⱶ◌ꜟⱣ▬○꜡☺כ⌂≥≤ ⅎ╢≤⅝╙№╡╕∆⅜Ν ⁹↓╣│⁸ ⅛╠ ⌐⅛↑≡⁸ⱷ

♦▫◦♫ꜟ◔Ⱶ☻♩ꜞכ╩ ≤∆╢ ⁸ ⁸ ─ 3 ─ ─

╩ ⅞⁸∕⇔≡⁸↓─ ─ ≥ꜟכ◗─ ⅎ╢ ⌐ ╩ ™≡™╢⅛╠≢∆⁹√∞⇔⁸ ⌐

⅜ ∫≡™╢ⱷ♦▫◦♫ꜟ◔Ⱶ☻♩ꜞכ │⁸ ⅛╠│ ↄ ╣√⁸ ─

≢∆⁹⇔⅛╙⁸ ⅜ ℮∕╣≤│ ⇔ ™╕∆⁹ ╠⇔ↄ⁸ ⇔™ ⌂⌐≢╕╣↓ה

™▪ⱪ꜡כ♅╩ ⇔⁸ ╠ ∆╢↓≤≢ ─ ⌐≈⌂⅜╢╟℮⌂₈ ─ ₉╩ ≈↑╟℮≤⁸

₁ ⌐ ⇔╪≢™╕∆⁹ 

 

1. │∂╘⌐ 

⌐ ↄ ∆╢ ╩ ∆╢↓≤⅜⁸ ─ ≢№╢⁹⇔⅛⇔⁸↓─ │

╩ ℮╙─≢№╡⁸ ⌐ de novo≢ ╢∑↕♩כ♃☻╩ ⁸ ≢│™⅛⌂™⁹

⌂ ≢│⁸ ꜝ▬Ⱪꜝꜞכꜞ◒☻─כ♬fi◓╩ ℮↓≤≢ⱥ♇♩ ╩ ⇔⁸ⱥ♇♩

╩ ⌐⁸structure-based drug designSBDD ╛ ligand-based drug designLBDD ⌐╟╢

╩ ≡⁸ ─ ╩ ∆↓≤⅜ ≢│₈ ₉≢│⌂ↄ⁸₈ ₉≤ ⅝╕∆ ≤╖⌂

↕╣≡™╢⁹⇔⅛⇔⁸ ≤│ ℮╙──⁸↓─ ⌐│ ⌂ ≤ ⁸◖☻♩╩ ∆╢⁹ ⌐

│⁸ ≤™∫√ ꜝ▬Ⱪꜝꜞכꜞ◒─כ♬fi◓╩ ™⁸ ─ⱥ♇♩

╩ ≡⁸∕─ ⅛╠ ╩ ⇔⁸∕─ ╩ ⌐ ≈ ≈ ה ╩

℮≤™∫√ⱪ꜡☿☻≤⌂╢⁹↓╣∞↑≢╙ ─ ╣╢ ⌂ ≢№╢⅜⁸ ╠⅛♪כꜞ

╩ ∆≤⌂╣┌⁸ ╛ ⌂≥╩ ⇔√ ⌂╢ ╩ ╦⌂↑╣┌⌂╠⌂™⁹

⌐⁸ ≈─ ╩ ∆╢─⌐ 3 ─ ╩ ⇔⁸ ╩∆╢ ⅜№╢≤ ╦╣≡™

╢⁹↓─╟℮⌐⁸ │ ╙⌂™ ─╡╩ ╗╙─≢№╢⁹⇔√⅜∫≡⁸ ╩ ↕

∑⁸ ⌐ ℮↓≤⅜ ⌐ ╘╠╣╢⁹∕─√╘⌐│⁸ ⌐ ╢∞↑≢⌂ↄ⁸ ⌐ ⇔™ ╩

∫≡ ╩ ╘╢↓≤⅜ ∞≤ ₁│ ⅎ≡⅝√⁹ 
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↓─╟℮⌂ ⅎ─ ⁸ ₁│◒ꜞ♇◒◔Ⱶ☻♩ꜞכ╩ ⇔√ꜝ▬Ⱪꜝꜞכ ≤∕╣⌐ ≠ↄ

╩ ⇔⁸ ⌐ ╢⌂≥♪כꜞ ╩ ⇔≡⅝√ 1⁹∕─ ─ ─ ≢⁸ ⁸

♃fiⱤ◒ ─ ▬○fi⌐╟∫≡ ↕╣╢ in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ≤™℮ ╩

⇔⁸↓╣╩ ∆╢↓≤≢⁸⅜╪╛℮≈ ─ ≤⇔≡ ↕╣╢ꜞ◦fi ⱷ♅ꜟ

5C KDM5C ⌐ ∆╢ ╩ ↄ ∆↓≤⌐ ⇔√ 2⁹ ≢│⁸◒ꜞ♇◒◔Ⱶ☻♩ꜞכ─

⅛╠ ▬○fi in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ─ ⌐ ∫√ ≤∕╣╩ ⇔√KDM5C

─ ⌐≈™≡ ∆╢⁹ 

 

2. ▬○fi in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ─ ⌐ ∫√  

◒ꜞ♇◒◔Ⱶ☻♩ꜞ⁸2│כ≈╙⇔ↄ│∕╣ ─ ╩ ↕∑╢ ╩ ⇔≡

╩ ∆╢ ה ─↓≤╩ ∆ 3⁹ ⌐ ↕╣╢ │▪☺♪ˈ▪ꜟ◐fi

AAC ≢№╢⁹↓─ │⁸ ≢│ anti-⅔╟┘ syn-♩ꜞ▪♂כꜟ─ ╩⁸ ≢╙

∆╢ ≢│ anti-♩ꜞ▪♂כꜟ╩ ⌐ ⅎ╢ 1AB 4⁹ 

◒ꜞ♇◒◔Ⱶ☻♩ꜞכ─ ─ ≈≤⇔≡ in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ⅜ →╠╣╢⁸↓╣│⁸♃

fiⱤ◒ ≢ ╩ ↓⇔⁸ ∆╢ ╩∕─♃fiⱤ◒ ⌐ ∆╢ ≤⇔≡ ∆

╢ ≢№╢ 5⁹ ⅎ┌⁸ ≤⌂╢ ╩ ≢ ∆╣┌⁸ ⅜∕─ ─

⌐⌂╢↓≤⅜ ↕╣╢⁹ ⁸AAC ╩ ™╢ in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ╩ ≤⇔≡⁸∕─ ╩

∆╢ 1C ⁹╕∏⁸ ─▪ꜟ◐fi≤▪☺♪╩ ⇔⁸∕╣╠╩♃fiⱤ◒ ≤ − ╦∑╢ ↓

─ ⁸ │ ™⌂™ ⁹↓─℮∟⁸♃fiⱤ◒ ⅜╙≈ ⌂ⱳ◔♇♩⌐ ∆╢▪ꜟ◐fi≤▪☺

♪⅜ ⇔⁸⅛≈⁸∕─▪ꜟ◐fi ≤▪☺♪ ⅜ ™⌐ ∆╢ ⁸ ⅜ ⅝⁸

≢ AAC ⅜ ∆╢⁹ ◒fiⱤ♃│ꜟכ♂▪ꜞ♩√∂ ─ 2≈─ⱳ◔♇♩⌐ ∆╢≤ ⅎ╠╣╢⁹∕

↓≢⁸ ╩ ™≡⁸ ─ꜟכ♂▪ꜞ♩√⇔ ╩ ∆╣┌⁸∕╣⅜∕─♃fiⱤ◒ ─

≤⇔≡ ↕╣╢↓≤⌐⌂╢⁹⌂⅔⁸▪ꜟ◐fi≤▪☺♪⅜♃fiⱤ◒ ⌐ ⇔⌂™ ╛▪ꜟ◐

 

1 ▪☺♪ˈ▪ꜟ◐fi AAC A ⌐⅔↑╢ AAC B

⌐⅔↑╢ AAC C in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ ♃fiⱤ◒ ≢─ AAC D ♃fiⱤ◒

─ ▬○fi⌐╟∫≡ ↕╣╢ in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ  
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fi ≤▪☺♪ ⅜ ⇔⌂™ │ꜟכ♂▪ꜞ♩⁸ ∑∏⁸↓╣╠─ ╖ ╦∑⅛╠⌂╢♩ꜞ▪

│ꜟכ♂ ♃fiⱤ◒ ─ ≤│⌂╠⌂™≤ ↕╣╢⁹↓─ ╩ ∫≡⁸↓╣╕≢⌐▪☿

♅ꜟ◖ꜞfi◄☻♥ꜝכ♀ ⌂≥⁸ ₁⌂ ⅜ ↕╣≡⅝√ 6⁹⇔⅛⇔⁸ ≢ ∂╢♩ꜞ▪

◒fiⱤ♃⁸│ꜟכ♂ ⌐ ⇔≡ 1% ≤ ╦╣≡⅔╡⁸ ╘≡ ≢№╢⁹⇔√⅜∫≡⁸ ─

⌐│ ⅜ ╣√ ╩ ∑↨╢╩ⅎ∏⁸ ─ ╢♃fiⱤ◒ ╩ ⌐⇔√

│ ↕╣≡│↓⌂⅛∫√⁹ ⅜ ≢⅝⌂™↓≤│⁸ ↕╣√ ─♃fiⱤ◒

⅜ ∏⇔╙ ↄ⌂™≤™℮ ╩ ⅝ ↓⇔≡⇔╕℮ 7⁹↓─ ⌐ ⇔≡│⁸ ⌐

≠ↄ☻◒ꜞכ♬fi◓╩ ꜟכ♂▪ꜞ♩≡⇔ ⅜≢⅝╢⅜ ≢№╡⁸∕─√╘⌐⁸AAC ╩ ╟ↄ

↕∑⁸ ꜟכ♂▪ꜞ♩╢∂ ╩ ⌐ꜟכ♂▪ꜞ♩─⧵⁸≡⇔⧵⁸≥↓╢∑↕ ⌐ ╩ √∑

╢↓≤⅜ ≢№╢≤ ₁│ ⅎ√⁹ 

↓℮⇔√ ─ ⁸ ₁│⁸ ♃fiⱤ◒ ⅜ ≈ ▬○fi⌐╟∫≡ AAC ╩ ≢⅝⌂™⅛

≤ ⅎ√ 1D ⁹∕↓≢⁸▪ꜟ◐fi≤⇔≡⁸2 ⌐▪ꜟ◐fi ╩ ≈ Ⱬ♥꜡ ╩

∆╢↓≤╩ ™ ∫√⁹↓─▪ꜟ◐fi│⁸ ♃fiⱤ◒ ─ ▬○fi⌐ ∆╢≤⁸ꜟ ▬☻

─ ⌐╟╡▪ꜟ◐fi ─ ⅜ ⅜╡⁸AAC ╩ ≢⅝╢≤ ⇔√⁹↕╠⌐⁸ ♃fiⱤ

◒ ⌐ ⇔√▪☺♪≤─ ⌐╟╡ anti-♩ꜞ▪♂כꜟ⅜ ∂╣┌⁸↓╣│ ⌐ ♃fiⱤ◒ ─ⱳ

◔♇♩⌐ ╕╢∞↑≢⌂ↄ⁸ ▬○fi⌐ ⇔≡ ∆╢↓≤⅜≢⅝╢√╘⁸ ♃fiⱤ◒ ⌐

⌐ ∆╢≤ ⇔√⁹↓╣⌐╟╡⁸♃fiⱤ◒ ─ ⌐ ≠ↄ ╩ ≢⅝⁸ ™

╩ ⅜ꜟכ♂▪ꜞ♩≈ ≢⅝╢≤ ⇔√⁹∕↓≢⁸↓─▪▬♦▪─ ⁸KDM5C ─ ╩

╖╢ ╩ ⇔√⁹ 

 

3. KDM5C ─  

KDM5C │⁸Jumonji C♪ⱷ▬fi╩ ∆╢ ⱷ♅ꜟ ─ ≈≢№╡⁸Fe2+/a-◔♩◓ꜟ♃ꜟ

╩ ≤∆╢ 8⁹KDM5C│ⱥ☻♩fi H3─ 4 ─ꜞ◦fi ─♩ꜞⱷ♅ꜟ H3K4me3 ╛☺

ⱷ♅ꜟ H3K4me2 ╩ ≤⇔⁸ ₁⌂ ─ ⌐ ╦∫≡™╢⁹ ⌐⁸KDM5C│

⅜╪ ≢─ ⅜ ™≤↕╣⁸∕─ ⌐ ⇔≡™╢↓≤⅛╠⁸ ⅜╪─ ≤⇔≡

™ 9⁹╕√⁸ ₁⅜ ⌐ ╩ ∫≡⅝√≤↓╤⁸KDM5C─ ⅜⁸℮≈ ─

╩ ∆↓≤⅜╦⅛╡⁸KDM5C │℮≈ ─ ≤⇔≡─ ╙№╢↓≤⅜╦⅛∫≡⅝√ 10⁹

⇔⅛⇔⁸KDM5C╩ ⅛≈ ⌐ ∆╢ │ ╠╣≡™⌂⅛∫√⁹∕↓≢⁸ ▬○fi

in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ╩ ⇔≡ KDM5C ─ ╩ ╖√⁹ 

Jumonji C♪ⱷ▬fi╩ ∆╢ KDM ⅜ ∆╢ ⱷ♅ꜟ ≢│⁸ ⌐№╢ Fe2+⌐ ∆╢ -

◔♩◓ꜟ♃ꜟ ─ ⅜ ≤⌂╢ 2A ⁹∕↓≢⁸Fe2+⅜ AAC ╩ ↕∑╢↓≤⅜ ⅛╩ ∆

╢√╘⌐⁸2-▪ꜟ◐♬ꜟⱧꜞ☺fi≤ⱷ♅ꜟ▪☺♪╩⸗♦ꜟ≤⇔√ ╩ ∫√ 1 ⁹2-

▪ꜟ◐♬ꜟⱧꜞ☺fi≤ⱷ♅ꜟ▪☺♪─ ≢ ↓╢ AAC ─ ◄Ⱡꜟ◑כDEa╩ ═√≤↓╤⁸Fe2+

≢│⁸ ⅜ anti-⅔╟┘ syn-♩ꜞ▪♂כꜟ™∏╣─ ╙ 20.7 kcal/mol≢№╡⁸ Ea─

│⌂™≤ ╙╠╣√⁹ ⁸Fe2+ ≢│⁸AAC ─DEa⅜ ↕ↄ⌂╡⁸ ⌐⁸anti-♩ꜞ▪♂כꜟ╩

ⅎ╢ │⁸11.3 kcal/mol≤ ↕╣√⁹╕√⁸ ∆╢ anti-♩ꜞ▪♂כꜟ⅜ Fe2+⌐ ∆╢

│⁸syn-♩ꜞ▪♂כꜟ⅜ ∆╢ ⌐ ═≡ ╘≡ ≢№╢↓≤⅜╦⅛∫√⁹↓╣╠─↓≤⅛╠⁸

Fe2+⅜ AAC ╩ ⇔⁸anti-♩ꜞ▪♂כꜟ╩ ⌐ ⅎ╢↓≤⁸∕⇔≡⁸ ∂√ anti-♩ꜞ▪♂כꜟ⅜

ↄ Fe2+⌐ ∆╢↓≤⅜ ↕╣√⁹ 

─ ╩ ⌐⁸a-◔♩◓ꜟ♃ꜟ ⅜ Fe2+⌐ ∆╢ ╩ ⇔√⁸4 ⌐◌ꜟⱲfi

▪♬○fi╛∕─ ╩ ∆╢ 2-▪ꜟ◐♬ꜟⱧꜞ☺fi╩ ∆╢↓≤≤⇔√ 2B ⁹ 
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1. ⌐ ╙╠╣√ AAC ─ ◄Ⱡꜟ◑כa 

Reaction 
DEa 

(kcal/mol) 
Reaction 

DEa 

(kcal/mol) 

 

11.3 

 

20.7 

 

19.5 

 

20.7 

a All of the calculations were performed at the B3LYP/6-31G* level of theory. 

 

╕√⁸▪☺♪≤⇔≡⁸ ⌂ ╩ ≈ 65 ─ ╩ ⇔√⁹384 ⱪ꜠כ♩─ 1►▼ꜟ ≢⁸

▪ꜟ◐fi≤▪☺♪ ≈∏≈╩ KDM5C≤ ⇔⁸ ⇔√⁹∕─ ⁸∕─╕╕ AlphasLISA▪

♇☿▬◦☻♥ⱶ╩ ™√ KDM5C ╩◓fi♬כꜞ◒☻≡⌐ ∫√ 2C ⁹∕─ ⁸

▪ꜟ◐fi 1≤▪☺♪ 2─ ╖ ╦∑≢ AAC ⅜ ⇔⁸ ꜟכ♂▪ꜞ♩╢∂ 3a⅜ ™ KDM5C

╩ ≈↓≤⅜ ↕╣√ 2D ⁹↓─ ╖ ╦∑─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸

│ anti-♩ꜞ▪♂⁸╡№≢ꜟכ∕─ │ KDM5C⌐ ⇔≡ 27%≢№╢↓≤⅜╦⅛∫√⁹∕↓≢⁸♩

ꜟכ♂▪ꜞ 3a─ ╩ ═╢√╘⌐⁸ ⇔⁸ ╩ ∫√⁹KDM5C⌐ ∆╢ IC50

╩ ═√≤↓╤⁸∕─ │ 8.8 nM≢№╡⁸ ─ ⌐ ═≡ ╘≡ ╣≡™╢↓≤⅜╦⅛∫√⁹

╕√⁸ ─ KDM ▪▬♁ⱨ◊כⱶ KDM2A⁸KDM2B⁸KDM3A⁸KDM4A⁸KDM4B⁸KDM4C⁸KDM5A⁸

KDM5B⁸KDM6B⁸KDM7B ⌐ ∆╢ ╩ ═√ ⁸ ─▪▬♁ⱨ◊כⱶ│╒≤╪≥ ⇔

⌂™⅛⁸KDM5C ⌐ ═≡ 40 ╢↓≤⅜╦⅛∫√⁹ ─╟℮⌐⁸KDM5C ╩ ⅛≈

⌐ ∆╢ ꜟכ♂▪ꜞ♩≡⇔≥ 3a╩ ∆╢↓≤⌐ ⇔√⁹ 

 
2 A KDM5C─ ⌐№╢ Fe2+⌐ ∆╢a-◔♩◓ꜟ♃ꜟ B KDM5C─ ⌐№╢ Fe2+⌐

∆╢↓≤⅜ ↕╣╢ 2-▪ꜟ◐♬ꜟⱧꜞ☺fi C KDM5C≢ ↓╢ in situ ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ╩

◓fi♬כꜞ◒☻√⇔ D 1Έ3─  



Newsletter- - Vol. 35, No. 2 (2020. 12) 

 10 

™≡⁸ ꜟכ♂▪ꜞ♩╢↑⅔⌐ 3a─ ╩

⇔√⁹KDM5C│ H3K4me3╩ ≤∆╢⁹⇔√⅜∫

ꜟכ♂▪ꜞ♩⁸≡ 3a╩ ⇔√ ╩ ⇔⁸∕─

⌐ ╕╣╢ H3K4me3 ╩►◄☻♃fiⱩ꜡♇♥▫fi◓

≢ ꜟכ♂▪ꜞ♩⁸≢≥↓╢∆ 3a─ ≢─

╩ ⇔√⁹ ꜟכ♂▪ꜞ♩⁸│⌐ 3a╩ KDM5C⅜

∆╢ ⅜╪ PC3⌐ ⇔⁸48 ⌐

⇔√ ⌐ ╕╣╢ H3K4me3 ╩ ═√⁹⇔⅛⇔⁸♩ꜞ

ꜟכ♂▪ 3a │ H3K4me3 ⌐ ╩ ⅎ⌂⅛∫√

3A ꜟכ♂▪ꜞ♩⁹ 3a│ ⅜ ↄ⁸ ⌐ ⅜

№╢≤ ⅎ⁸ ≢♀כꜝ♥☻◄─ ⌐ ↕

╣╢ⱷ♅ꜟ◄☻♥ꜟⱪ꜡♪ꜝ♇◓ 3b ╩ ⇔⁸∕─

⌐⅔↑╢ ╩ ⌐ ═√⁹∕─ ⁸ⱪ

꜡♪ꜝ♇◓ 3b│ ⌐ H3K4me3 ╩ ↕∑

√ 3A ⁹⌂⅔⁸KDM5C─ ⅜ ⌐ ⌂™

MKN45 ≢│⁸H3K4me3 ╩ ↕∑⌂™↓≤⁸

─ KDM ▪▬♁ⱨ◊כⱶ─ ≤⌂╢ H3K9me3⁸

H3K27me3⁸H3K36me2 ╩ ↕∑⌂™↓≤╙╦⅛╡⁸ ꜟכ♂▪ꜞ♩╙≡™⅔⌐ 3│ ⌐

KDM5C╩ ∆╢↓≤⅜ ↕╣√ 3AB ⁹⌂⅔⁸ⱪ꜡♪ꜝ♇◓ 3b│ ⌐⅔™≡ ℮

≈ ╩ ∆↓≤⅜ ꜟכ♂▪ꜞ♩⁸╡⌂≥⅛╠ 3 │ ℮≈ ≤⇔≡─ ╙ ≢⅝╢↓≤⅜╦

⅛∫√⁹ 

 

4. ╕≤╘ 

─╟℮⌐⁸ ₁│ ♃fiⱤ◒ ─ ▬○fi⌐╟∫≡ ↕╣╢ in situ◒ꜞ♇◒◔Ⱶ☻

╩כꜞ♩ ⇔⁸ ℮≈ ≤⇔≡ ≢⅝╢ KDM5C ╩ ⅛≈ ⌐ ∆↓≤⌐ ⇔

√⁹ ≢│⁸AAC ─ ⌐⁸ ♃fiⱤ◒ ⅜ ≈ ▬○fi─ꜟ▬☻ ╩ ⇔≡™╢⁹∕

─√╘⁸ꜟ▬☻ ─№╢ ▬○fi╩ ≈ ─♃fiⱤ◒ ⌐╙ ⌐≢⅝⁸∕─ ─

╩ ≤∆╢↓≤⅜ ↕╣╢⁹ 

─╟℮⌐⁸in situ◒ꜞ♇◒◔Ⱶ☻♩ꜞכ╩℮╕ↄ ∆╢↓≤≢⁸ ─▪ꜟ◐fi m ≤▪

☺♪ n ─ ╖ ╦∑ m×n ⅛╠ ╩ꜟכ♂▪ꜞ♩╢⅝≢ ≢ ∆╢↓≤⅜ ≢№

╢⁹↓─√╘⁸ ⅜ m×n ─ ╩ ≈ ≈ ∆╢ ⅜⌂ↄ⁸ ⌐ ╩♪כꜞ

≢⅝╢⁹ ⌐⁸ ₁⅜ ∫√ KDM5C ─ ≢│ 195 = 3×65 ─ ╩╦∏⅛ 2 ≢

⇔⁸ ╩ ∆╢↓≤⅜≢⅝√⁹1 ─ ⅜ ─ ╩ ⇔⁸ ╩ ℮

⌐│ 1 1 ─ ╩ ⇔ ↑√≤⇔≡╙⁸6⅛ │⅛⅛╢≤ ↕╣╢⁹↓─╟℮⌐⁸in situ◒

ꜞ♇◒◔Ⱶ☻♩ꜞכ╩℮╕ↄ ∆╢↓≤≢⁸ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ ⁸in situ◒

ꜞ♇◒◔Ⱶ☻♩ꜞכ╩ ⇔√ ⌐≡⁸ ╛⅛⌐ ⅜♪כꜞ ↕╣⁸ ⌐≈⌂⅜

╢↓≤╩ ⇔√™⁹ 

 

 

 │⁸ ה ≢ ╦╣√╙─≢№╡⁸

─ ─ ─ ⁸ ™√⇔╕⇔√⁹ ≢ ⁸│♃כ♦√⇔ ⅜ ⇔√

 

3 3a≤ 3b─ ≢─

CPI-455│ ─ KDM5 ≢№

╡⁸◖fi♩꜡כꜟ≤⇔≡ ⇔√ A

PC3 ⌐⅔↑╢ B MKN45

⌐⅔↑╢  
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╩╕≤╘√╙─≢№╡╕∆⁹╕√⁸ ⌐⅔™≡│⁸ ─

─↔ ╩ ╡╕⇔√⁹↓─ ╩ ╡≡ ↄ ⇔ →╕∆⁹ 
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 Award Accounts  14 Ᵽ▬○ ◦fiⱳ☺►ⱶ  

 
 

ה ꜞⱳ ─ ≤ 
─  

 

 

  
 

 

1982 ⁸ ╕╣⁸ ה ∟⁹2005 ⌐

╩ ⁸2007 ⌐ ╩ ⁸2010 ⌐ ╩ ⁸

↓─ ⁸ DC2 2008-2010 ⁹ ⅛╠ ⌐ ╢╕≢⁸

⌐↔ ™√∞⅝⁸ ™⌐ ⅎ╠╣╕⇔√⁹∕─ ⁸

2011-2014 ╩ ≡⁸2014 11 ╟╡ ⁸ ≤⇔≡ ⁹ 

↓╣╕≢⌐ │ ⇔≡⁸ ⌂⅜╠ ⌂ ⅜ ™ ⌐ ⅎ╢ⱴ◒꜡⌂ ⁸ ⌐

⌐ ⇔⁸↓╣╩Ⱶ◒꜡⌂ ≤ ─ ≤⇔≡ ⅎ⌂⅔⇔⁸∕─ ה

⌐ ⇔≡⅝√⁹↓─╟℮⌐ ≢ ╡ →╠╣╢ ⌂ ╩ ╩ ⇔√

◖Ⱶꜙ♬◔כ◦ꜛfi ≤⇔≡ ⅎ ⇔≡ ∆╢ │⁸◔Ⱶ◌ꜟ◄◖꜡☺כ≤ ┌╣≡™╢⁹

│ ∆╢⅜⁸ │⁸◓ꜝⱶ ≢№╢ꜞⱳ ⅜⁸ - ◔Ⱶ◌ꜟ

─כ☺꜡◖◄ ─ ≈≤⇔≡ ⇔≡™╢≤ ╩ ≡⁸ ╩ ⇔≡⅝√⁹ ⌐⁸ ≤─

⌐╟╡ꜞⱳ ─ ⅜ ∂≡™╢ ⌐ ⇔⁸ꜞⱳ ⅔╟┘∕─ ≢№

╢ ꜞⱧ♪ A ─ ≤ ─ ╩ ∆╢↓≤≢⁸ꜞⱧ♪ A ╩ ⇔√ -

◔Ⱶ◌ꜟ◄◖꜡☺כ≤™℮ ◖fi☿ⱪ♩─ ⅛╠⇔↕╩ ⇔≈≈№╢⁹ 

│⁸ ה ⁹כ◐☻▫►ה ─ │ ⌐ ⅜№╡⁸ ╛ ה

⌐╟ↄ ⅛↑≡™√⁹ ≢╙ ⌐│ ─ ⁸ ⁸ ⌂≥╩ ⇔⌂⅜╠⁸ ╩

⇔ ⇔╪≢™╢⁹ ≤⌂∫≡│⁸ │ ⁸ │ ≤™℮ ↑⌂ ₁≢│№╢

⅜⁸↓╪⌂ ╩ ⇔≡ↄ╣≡™╢ ⌐│⁸↓─ ╩ ╡≡ ⇔√™⁹ 

 

1. │∂╘⌐ 

⌐╟╢ │ ↄ⅛╠ ╠╣

≡⅔╡⁸ ⅎ┌⁸ ─ ⌐╟╡ ⅜ ⇔

√╡ ⇔√╡∆╢↓≤⅜ 300 ⅛╠

↕╣≡™╢[1]⁹ ─ │⁸

⌂ ≤ ─ ⌐╟╡ ↕╣╢

⌐ ↕╣╢⁹ ≤│⁸ ╛

►▬ꜟ☻⌂≥─ ⌐ ∆╢

⅜⁸ ─ ⌐╟╡ ↕╣╢

↓≤≢ ↕╣╢ ≢№╡⁸

⌂ ─ ≈⌐◓ꜝⱶ

⌐ ∆╢ꜞⱳ LPS ⅜№╢⁹

 

Figure 1. E. coli A  
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LPS│⁸ꜞ Ⱨ♪ A ≤ ┌╣╢ ≤ ≤⅜ ⌂ Kdo╩ ⇔≡ ⇔√ ╩≤

∫≡⅔╡ Figure 1⌐│ ⌂ Escherichia coli ─ ╩ ⇔√ ⁸∕─ ꜞⱧ♪ A⅜ TLR4-

MD2 ⌐ ↕╣╢↓≤≢⁸ ─ ≈─◦◓♫ꜟ ⅜ ↕╣╢⁹ │ ⌐ ⁸

│ ╩ ⇔⁸↓╣╠─ ⌐╟╡ ⅜ ⅝ ↓↕╣╢⁹ 

₁│⁸ - ─◔Ⱶ◌ꜟ◄◖꜡☺כ ─ ⅛╠⁸ ≢ ∆╢ ⌐≈™

≡⁸ꜞⱧ♪ A ─ ─ ≤ ▪☺ꜙⱣfi♩┼─ ⌐≈™≡ ╩ ╘≡⅔╡⁸ꜞⱧ♪

A─ ⅜ ─ ╩ ↄ ⇔≡™╢↓≤╩ ╠⅛⌐⇔≡⅝√[2]⁹ 

 

2. LPS ─ ≤  

⌂◓ꜝⱶ ≢№╢ E. coli ─ꜞⱧ♪ A Figure 1 │⁸ ⌂ ╩ ∆╢

≢ ╩ ⇔⁸ ▪☺ꜙⱣfi♩⌂≥┼─ │ ≢№∫√⁹∕↓≢ ⌂╠┌⁸

≤─ ─√╘⁸ ⌂ ╩ ∆╢─≢│⌂™⅛≤ ⅎ⁸ ⌐ ⇔√

LPS 1-7 Figure 2 ─ꜝ▬Ⱪꜝꜞכ ╩ ™⁸ ╩ ⇔√⁹ 

─ Helicobacter pyloriꜞ Ⱨ♪ A 1a, 2a, 3a⅔╟┘ Porphyromonas gingvalisꜞ Ⱨ

♪ A 4, 5│⁸ ╩ ⅎ≈≈ ╩ ⇔⁸TLR4-MD2 ─ ◦◓♫ꜟ Figure 1 ╩

꜠ⱬꜟ≢ ≢№╢↓≤⅜ ╠⅛⌐↕╣√[2a-d]⁹╕√⁸↓╣╠─ ⌐╟╡ ⅜

⌐ ∆╢ ╩ ⇔≈≈ ╩ ∆╢ ╩ ⇔⁸ꜞⱧ♪ A ─ ⅜ ─ ╩

ↄ ⇔≡™╢↓≤╩ ╠⅛⌐⇔√⁹ 

 

3. LPS─ ≤∕─ꜞⱧ♪ A─ ה  

™≡⁸╟╡ ⌂ ╩ ╘⁸ ⌐

⇔√⁹ ⱨ꜡כꜝ≤⇔≡ ↄ ╠╣╢╟℮⌐

⌐│ ─ ⅜ ⇔≡™╢⅜ Figure 3 ⁸↓

╣╠ │ Ᵽꜞ▪⌐╟╡ ⌐ ⌐ ∫≡ↄ╢

↓≤│ ↄ⁸™√∏╠⌐ ╩ ∆╢↓≤│⌂™⁹

≢⁸ ꜞfiⱤ ─ ≈≢№╢Ɽ▬◄ꜟ │⁸

─√╘ ╩ ⌐ ╡ ╖⁸↓╣╩

⌐ ∆╢⁹2010 ⌐Ɽ▬◄ꜟ ─ ⅔╟┘

─ ⌐ ⇔≡™╢ ≤⇔≡

Alcaligenes faecalis⅜ ™∞↕╣√[3]⁹ ─ ≤⌂╢ ╩ꜞⱧ♪ A⅜ ⇔⁸

⌂ ≤⇔≡ ∆╢ ╩ ⅎ⁸A. faecalis╩Ɽ▬◄ꜟ ≤⇔≡ ™∞⇔√

⁸ │ ≤ ╩ ⇔⁸™√∞™√ ⅛

Figure 2.  

Figure 3.  
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╠ A. faecalis LPS ╩ ⇔⁸∕─ ╩ ⇔√⁹A. faecalis LPS

│⁸E. coli LPS⌐ ═ ≢ │ ↕╣⌂⅛∫√╙──⁸

│ ⌐ ⇔≡⅔╡⁸ ─ ╩

™∞∆↓≤⌐ ⇔√⁹╕√⁸∕─ │ TLR4 ╩ ⇔√╙

─≢№╡⁸LPSהꜞⱧ♪ A⅜ ─◖▪≢№╢↓≤⅜ ↕╣√[2e]⁹

™≡⁸♫ⱳꜞⱨ▼♦ꜞ◖ 2 ▬♃ꜞ▪ ─ Molinaro ≤─

╩ ⇔⁸NMR≤ ╩ ™≡⁸A. faecalis ─

╩ ≢ ╘≡ ⇔√⁹E. coli⌐ ↕╣╢ ⌂

│ LPS ( │ ₩ ╩ ∆╢⅜⁸ ⌐╟∫≡│

─ ™ꜞⱳ○ꜞ◗ LOS ╩ ∆╢╙─╙⅔╡⁸A. faecalis│ Figure 

4⌐ ⇔√ ⅛╠ ╢ LOS╩ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

≢⁸ꜞⱧ♪ A⌐≈™≡│⁸▪◦ꜟ Ɽ♃כfi⅜ ⌂╢ 8a-c Figure 5 ─ ≢№╢↓≤⅜

╠⅛⌐⌂∫√⁹A. faecalisꜞ Ⱨ♪ A 8a-c╩ ⇔⁸ ╩ HEK-BlueÊ hTLR4╩ ™≡

⇔√≤↓╤⁸Ⱬ◐◘▪◦ꜟ 8a─╖⅜ ╩ ⇔⁸∕─ │ A. faecalis LOS≤╒╓

⇔√↓≤⅛╠⁸8a⅜ ≢№╢↓≤⅜ ╠⅛⌐⌂∫√[2j]⁹╕√⁸8b,c⌐≈™≡│⁸E. coli  LPS⌐

∆╢▪fi♃◗♬☻♩≤⇔≡ ∆╢↓≤╙ ™∞⇔√⁹↕╠⌐│⁸8a─ ─

╩ ≤⇔√ ≤⇔≡⁸A. faecalisꜞ Ⱨ♪ A⌐ ⌂ ─ⱥ♪꜡◐◦ ╩

™√♦○◐◦ 9╙ ⇔⁸in vitro≢─ ╩ ⇔√≤↓╤⁸8a≤ ⇔ ⌐ ™

⅜ ↕╣⁸ ⇔√ⱥ♪꜡◐◦ ⅜ ─ ≤⌂∫≡™╢↓≤⅜ ↕╣√⁹

╕√ⱴ►☻╩ ™√ in vivo ⌐╟╡⁸8a│ A. faecalis LOS≤ ⌐ ≢№╡⌂⅜╠⁸Th17╩ ⇔

√ ≤ ⌂ IgA⁸IgG ╩ ∆↓≤⅜ ↕╣√[2g,2h]⁹↓─╟℮⌐⁸

- ◔Ⱶ◌ꜟ◄◖꜡☺כ ╩ ≤⇔√ ⌐╟╡⁸ ⌐⅔↑╢ ⌐

∆╢ ⌐ ∆╢↓≤≢⁸ ╩ ⌐ ≢⅝╢ ⌂ ꞉◒♅fi▪☺ꜙⱣfi♩ ╩

™ ∑√⁹ 

 

4. ⅔╦╡⌐ 

 ꜞⱧ♪ A─ ≤ ⌐ ∆╢ │⁸ ⁸ ⁸ ≤ ⅜╣≡⅝√

─ ≢⁸ ₁≤ ↄ♥כⱴ≢№╢⁹ №╢ ─ ╩ ⅎ√ ╩ ⌐ ℮≤≤╙

⌐⁸ ╙ ∂≡⅝√⁹ │⁸ - ─◔Ⱶ◌ꜟ◄◖꜡☺כ╩ ⌐♪כ꞉כ◐─ ⅎ⁸

≤™℮ⱴ◒꜡⌂ ╩ ≤™∫√Ⱶ◒꜡⌂ ─ ≤⇔≡ ⅎ⌂⅔⇔⁸

Figure 4. A. faecalis  

Figure 5. A. faecalis A  
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─ ה ⌐ ⇔≡⅝√⁹ ╩ ≤⇔≡ ╩ ∆╢≤™℮ │⁸◔Ⱶ◌

ꜟⱣ▬○꜡☺כ≤⇔≡ ⅝⌂ ≤⌂╡ ⇔≡™╢⁹ ╙⁸ꜞⱧ♪ A ─ ╩ ≤⇔√

- ─◔Ⱶ◌ꜟ◄◖꜡☺כ ≤™℮ ╩ ⇔ ⇔ ╘╢↓≤≢⁸ ─ⱨ꜡fi♥▫▪╩

⇔≢╙ ╡ ™≡™⅝√™≤ ⌐ ∫≡™╢⁹ 

 

 

 ↓─ │⁸ №╢Ᵽ▬○ ◦fiⱳ☺►ⱶ ╩ ⅝⁸ ⌐ ⌐ ∂╕∆⁹ ≤⇔

≡ ™√∞™√ ה ꜞⱳ ─ ≤ ⌐ ∆╢ │⁸

⁸ ─↔ ─╙≤⁸ ↄ─ ⁸☻♃♇ⱨה ─ ₁≤ ⌐ ⇔√

≢∆⁹ ╩│∂╘⁸ ∆╢ ≡─ ⌐↓─ ╩ ╡≡ ╟╡ ⇔ →╕∆⁹╕

√⁸ 14 Ᵽ▬○ ◦fiⱳ☺►ⱶ╩ ™√∞™√ ⅔╟┘ ─ ⌐╙ ™√

⇔╕∆⁹ ╙◘▬◄fi☻─ ⌐ ≢⅝╢╟℮⁸╟╡ ─ ╩ ⌡≡™ↄ ≢∆─≢⁸

≤╙↔ ↔ ─╒≥⁸ ╟╤⇔ↄ⅔ ™ ⇔ →╕∆⁹ 

 

 

[1] (a) Kusumoto, S.; Fukase, K.; Shiba, T. Proc Jpn Acad Ser B Phys Biol Sci 2010, 86, 322-337. (b) Wei, M.Q.; 

Mengesha, A.; Good, D.; Anne, J. Cancer Lett 2008, 259, 16. 

[2] (a) Shimoyama, A.; Saeki, A.; Tanimura, N.; Tsutsui, H.; Miyake, K.; Suda, Y.; Fujimoto, Y.; Fukase, K. 

Chem. -Eur. J. 2011, 17, 14464. (b) Shimoyama, A.; Fujimoto, Y.; Fukase, K. Synlett 2011, 16, 2359. (c) 

Fujimoto, Y.; Shimoyama, A.; Suda, Y.; Fukase, K. Carbohydrate Research 2012, 356, 37. (d) Fujimoto, Y.; 

Shimoyama, A.; Saeki, A.; Kitayama, N.; Kasamatsu, C.; Fukase, K. Molecular Biosystems 2013, 9, 987. (e) 

Shibata, N.; Kunisawa, J.; Hosomi, K.; Fujimoto, Y.; Mizote, K.; Kitayama, N.; Shimoyama, A.; Mimuro, 

H.; Sato, S.; Kishishita, N.; Ishii, K.J.; Fukase, K.; Kiyono, H. Mucosal Immunology 2018, 11, 693. (f) Kanoh, 

H.; Nitta, T.; Go, S.; Inamori, K.; Veillon, L.; Nihei, W.; Fujii, M.; Kabayama, K.; Shimoyama, A.; Fukase, 

K.; Ohto, U.; Shimizu, T.; Watanabe, T.; Shindo, H.; Aoki, S.; Sato, K.; Nagasaki, M.; Yatomi, Y.; Komura, 

N.; Ishida, H.; Kiso, M.; Natori, Y.; Yoshimura, Y.; Cattaneo, A.; Letizia, M.; Ciampa, M.; Mauri, L.; Prinetti, 

A.; Sonnino, S.; Suzuki, A.; Ando, H.; Inokuchi, JI. EMBO J. 2020, e101732. (g) Wang, Y.; Hosomi, K.; 

Shimoyama, A.; Yoshii, K.; Yamaura, H.; Nagatake, T.; Nishino, T.; Kiyono, H.; Fukase, K.; Kunisawa, J. 

Vaccines 2020, 20; 8(3): E395. (h) Yoshii, K.; Hosomi, K.; Shimoyama, A.; Wang, Y.; Yamaura, H.; Nagatake, 

T.; Suzuki, H.; Lan, H.; Kiyono, H.; Fukase, K.; Kunisawa, J. Microorganisms 2020, 8(8), 1102. (i) K. 

Hosomi, N. Shibata, A. Shimoyama, T. Uto, T. Nagatake, Y. Tojima, T. Nishino, H. Takeyama, K. Fukase, H. 

Kiyono, J. Kunisawa, Frontiers in Microbiology 2020, 11, 561005. (j) Shimoyama, A.; Lorenzo, F. D.; 

Yamaura, H.; Mizote, K.; Palmigiano, A.; Pither, M. D.; Speciale, I.; Uto, T.; Masui, S.; Sturiale, L.; Garozzo, 

D.; Hosomi, K.; Shibata, N.; Kabayama, K.; Fujimoto, Y.; Silipo, A.; Kunisawa, J.; Kiyono, H.; Molinaro, 

A.; Fukase, K.; submitted. 

[3] Obata, T.; Goto, Y.; Kunisawa, J.; Sato, S.; Sakamoto, M.; Setoyama, H.; Matsuki, T.; Nonaka, K.; Shibata, 

N.; Gohda, M.; Kagiyama, Y.; Nochi, T.; Yuki, Y.; Fukuyama, Y.; Mukai, A.; Shinzaki, S.; Fujihashi, K.; 

Sasakawa, C.; Iijima, H.; Goto, M.; Umesaki, Y.; Benno Y.; Kiyono, H. Proc Natl Acad Sci U S A 2010, 107, 

7419. 



Newsletter- - Vol. 35, No. 2 (2020. 12) 

 16 

 Award Accounts  14 Ᵽ▬○ ◦fiⱳ☺►ⱶ  

 
 

ꜞ►ⱴ♅ ⱷ♩♩꜠◐◘כ♩≤ⱴ◒꜡ⱨ□כ☺ 
─  

 

 

  
 

 

 

 ≤ ─ PD ⁸ꜟfi♪

fi♦כ▼►☻ │⁸♃fiⱤ◒ ─ ╩ ≤⇔≡™╕⇔√⁹∕─ ⁸

○꜠◗fi ▪ⱷꜞ◌ ≢─ │⁸♃fiⱤ◒ ─

╩ ≤⇔≡™╕⇔√⁹2015  4 ╟╡ ⌐ ≤⇔≡ ⇔≡⅛╠│⁸♃fiⱤ◒ ─

≤ ╩ ⌐ ≤⇔≡™╕∆⁹ ⁸ ╙ ⅎ⌂⅜╠ ╩ ₁≤

⇔≡⅝╕⇔√⅜⁸∕─ ∕─ ≢ ─ ₁⌐ ⅎ╠╣⁸ ↄ─ ╩ ╘√↓≤⅜⁸ ─

─ ⁸ Ᵽ♇◒Ⱳכfi⌐⌂∫≡™╢≤ ⇔≡™╕∆⁹ 

 ♃fiⱤ◒ ─ ≤ ─ ⁸╕√♃fiⱤ◒ ─ ⌐ ⅜№╡⁸ ⇔≡♃fiⱤ◒

⌐ ∆╢ ╩ ╘≡⅝╕⇔√⁹ │⁸ ⅜ ─ ≤∕─ ♃fiⱤ◒ ╩ ≤

⇔≡⁸ ♃fiⱤ◒ ╩╙≤⌐⁸ ╩ ⇔√ ╩ ⌐ ⇔≡™

⅝√™≤ ⅎ≡™╕∆⁹ 

 ⌐ ⁸ ⌐ ╩ ∆╢ ⌐⌂╡ 6 ⅜ ≤℮≤⇔≡™╕∆⁹ ╘≡™╢

ⱪ꜡☺▼◒♩─ ↄ│⁸ ⌐ ∟ →√╙─≢№╡⁸ ≢ ∆╢ ╩│∂

╘≤⇔≡⁸ ⁸ ⌐ ™ ⅜ ╠╣│∂╘≡⅝╕⇔√⁹ ™ ⅜ ╠╣√ ┘╩ ≤

⅛∟ ℮↓≤⁸ ≢─ ╩ ⇔≡ ⅜ ∆╢ ╩ ╢↓≤⅜╛╡⅜™⌐⌂∫≡™╕∆⁹

╕√⁸◖꜡♫ ≢ ╩ ⅎ≡™╢─≢⁸ ⅝≈↑─꞉▬fi ↕╪≢꞉▬fi╩ ∫≡╙╠™⁸

╖≢꞉▬fi⌐≈™≡ ∆╢↓≤⅜ ─ ⇔╖≢∆⁹ 

 
1. │∂╘⌐ 

 ꜞ►ⱴ♅│ ─ ≢№╡⁸ ╩ ─ ≤∆╢ ─ ≢

№╢⁹ ⅜ ∆╢≤ ─ ⁸ ⅜ ∂⁸ ⌂ ╩╙√╠∆√╘⁸

(ADL)╛ ─ (QOL)─ ⅜ ↓╡⁸ ╛ ╩ ∏╢⁹╕√⁸ ꜞ►ⱴ

♅│ ≢─ ⅜ ─ 0.5~1.0%≤ ↕╣≡™╢ ╙ ─ ™ ≢№╡⁸30~50

⅜ ≢│№╢⅜⁸ ╩ ⅎ≡™╢ ⅜ ≢│⁸ ⁸ ─ ꜞ►ⱴ♅⅜ ⇔

≡⅔╡ ⅝⌂ ≤⌂∫≡⅝≡™╢⁹ 

 ꜞ►ⱴ♅─ │⁸ ⌐►▬ꜟ☻ ⌂≥─ ⅜ ∆╢↓≤⌐ ╢≤

↕╣≡™╢╙──⁸ ∞ ⌂ │ ≢№╢⁹ │⁸ ꜞ►ⱴ♅─ │ ∆╢↓≤⅜≢

⅝⌂™ ─ ≤ ⅎ╠╣≡⅔╡⁸∕─ │ ⌐ ≢ ⌐╟╢ ╖╩ ∆╢ ⅜

≢№∫√⁹⇔⅛⇔⁸1999 ⌐⁸ ⌐⅔™≡ ꜞ►ⱴ♅ ≤⇔≡ⱷ♩♩꜠◐◘כ♩(MTX)─
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⅜ ↕╣√↓≤⌐╟╡⁸ ─ ╣╛ ╖⁸

⅜╒≤╪≥⌂™ ≤∆╢ ╩ ≤∆╢↓≤⅜

≤⌂∫√⁹↕╠⌐⁸↓╣╕≢─ ⅛╠⁸ ꜞ►ⱴ

♅─ ⌐ ∆╢ ◘▬♩◌▬fi⌐≈™≡

⌐ ╠⅛⌐⌂∫≡⅝≡⅔╡⁸2003 ⌐ TNF ╛ IL-6╩

≤⇔√ ⅜ ↕╣√⁹MTX ≤

╩ ∆╢↓≤≢ ⌐ ╢ ─ │ ⇔⁸ ↄ─

≢ ─ ╩ ∆╢↓≤⅜ ⌐⌂∫√⁹

⁸MTX │ ⌐⅔™≡ ꜞ►ⱴ♅ ─ ⁸

▪fi◌כ♪ꜝ♇◓≤⇔≡ ↄ ™╠╣≡™╢⁹ 

 ꜞ►ⱴ♅ ─▪fi◌כ♪ꜝ♇◓≤⇔≡ ™╠╣≡

™╢ MTX ∞⅜⁸ ꜞ►ⱴ♅ ≤⇔≡ ⌐ ↕╣

√ ≢│⌂™⁹ 1⌐ ∆ ⅛╠╙╦⅛╢╟℮⌐⁸1950

⌐ ꜞfiⱤ ─ ─√╘─ ≤⇔≡ ↕╣⁸∕─ 1980 ⌐⁸

MTX ⅜⁸ ⁸ ◄ꜞ♥ⱴ♩⁸☻♦כ ꜞ►ⱴ♅⌂≥─ ₁⌂ ⌐ ⇔≡

≢№╢↓≤⅜ ⌐╟╡ ↕╣⁸ ≤⇔≡ ™╠╣╢╟℮⌐⌂∫√ ⅜№╢[1]⁹ 

 ─ ╩ ⇔⁸ √⌂ ╩ ∆╢↓≤│⁸Drug repurposing≤╟┌╣╢⁹MTX

─╟℮⌐⁸ A ⌐ ∆╢ ⌂ ─ ⅛╠⁸ ─ B ─ ┼─ ⅜ ↕╣⁸

B─ ≤⇔≡ ™╠╣╢╟℮⌐⌂╢↓≤╙ ⌂ↄ⌂™⁹Drug repurposing⌐╟╡⁸ √⌂

⌐ ╩ ⇔√ │⁸ ⅜ ⅛╘╠╣≡⅔╡⁸ ◖☻♩⅜ ⅎ╠╣╢√╘⁸ ⌐ ≢№

╢⅜⁸ ─ ⅜ ≈⅛∫√≤™℮☿꜠fi♦▫Ⱨ♥▫⌐ ⅝ↄ ⇔≡™╢ ⅜ ↄ⁸

√⌂ ⌐ ∆╢ │ ⌂ ╙ ⌂ↄ⌂™⁹MTX ⌐⅔™≡╙⁸ ⌐⅔↑╢

│╟ↄ ═╠╣≡⅔╡⁸DNA ⌐ ⌂☺ⱥ♪꜡ (DHFR)╩ ∆╢↓≤⌐╟╢⁸⅜

╪ ─ ≢№╢↓≤⅜ ╠╣≡™╢⁹ ⁸ ꜞ►ⱴ♅ ⌐⅔↑╢ MTX ─

╩⁸DHFR ⌐ ∆╢ ⅛╠ ∆╢↓≤│ ⇔ↄ⁸ ⌂╢ ≢№╢↓≤⅜

↕╣≡™╢⁹╕√⁸ ꜞ►ⱴ♅ ⌐⅔™≡ MTX ─ ≤⇔≡~7%─ ≢ ╩ ⇔⁸

∕─ │ 13%⌐╙⌂╢≤─ ⅜№╢[2]⁹↓─ ─ ╙⁸ ≢│ ∆

╢↓≤⅜ ⇔ↄ⁸ ⁸╟╡ ≢ ⌂ ╩ ℮√╘⌐│⁸MTX ─ ⌂╠┘⌐ ─

─ ⅜ ╘╠╣≡™╢⁹↓╣╠─ ⅛╠⁸ ₁│ MTX ♃fiⱤ◒ ─ ╩

™⁸MTX ─ ⌐⅔↑╢ ┘ ─ ─ ╩ ⇔ ╩ ╘≡™╢⁹ ≢

│⁸ MTX ♃fiⱤ◒ ╩ ⇔√ ⁸ ↕╣√♃fiⱤ◒ ─ ≈≢№╢ⱴ◒꜡ⱨ□כ☺

(MIF)⌐≈™≡─ ╩ ∆╢⁹ 

 

2. MTX ♃fiⱤ◒ ─  

 MTX ─ ♃fiⱤ◒ ─ │⁸↓╣╕≢⌐ ₁─ ⱪ≢⁸כꜟ◓ ─ ♃fiⱤ◒

─ ⌐ ─№╢♪ꜝ♇◓▪ⱨ▫♬▫כ◒꜡ⱴ♩◓ꜝⱨ▫כ╩ ╡╟⌐◓fi♬כꜞ◒☻√™ ℮

↓≤≤⇔√⁹ ⌐ ™ MTX ╩ ⌐ ⇔√▪ⱨ▫♬♥▫כ◌ꜝⱶ╩ ⇔[3]⁸►◦ ╕√│

─ ╩ ™≡♪ꜝ♇◓▪ⱨ▫♬♥▫כ◒꜡ⱴ♩◓ꜝⱨ▫כ╩ ∫√⁹MTX ⌐╟╢ ╩

⇔⁸DS-PAGE⌐╟╡ ⇔√≤↓╤⁸ ─♃fiⱤ◒ Ᵽfi♪⅜ ╠╣√( 2)⁹ ♃fiⱤ◒ Ᵽfi♪

╩◕ꜟ⅛╠ ⇔⁸ ◒꜡ⱴ♩◓ꜝⱨ▫כ ⌐╟╡ ╩ ∫√⁹∕─ ⁸20 kDa

1. MTX ≤☺ⱥ♪꜡ ─
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⌐╖╠╣√Ᵽfi♪(#1)│⁸DHFR ≤ ↕╣√⁹ ─

MTX ♃fiⱤ◒ ≢№╢ DHFR─ ⅜ ↕╣√↓≤

⅛╠⁸ ⇔√ MTX ◓fi♬כꜞ◒☻╢╟⌐

─ ⅜ ↕╣√⁹ 

 ∕─ ─Ᵽfi♪⌐≈™≡╙⁸ ⌐♃fiⱤ◒ ─ ⌐

⇔√⁹ ↕╣√♃fiⱤ◒ ⌐≈™≡ ╩ ∫√≤

↓╤⁸12 kDa ⌐╖╠╣√Ᵽfi♪(#2)⅛╠ ↕╣√ MIF

⅜⁸ ◘▬♩◌▬fi≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹MIF

│ (MHC)◒ꜝ☻ II ─ CD74 ─

ꜞ●fi♪≢№╡⁸CD74 ╩ ⇔√ ╩ ∆╢

◦◓♫ꜟ ⌐ ⇔≡⅔╡[4]⁸ ╒⅛

⌐ ⌂ ╩ ∆[5]⁹MIF ─ ≤ ꜞ►ⱴ♅─ ─

≤─ ⌐≈™≡─ ─ ╙№∫√[6]⁹ ∫

≡⁸MIF│ MTX ⅜ ꜞ►ⱴ♅⌐ ⇔≡ ╩ ≈ ≢⁸

⌐ ⅜ ™♃fiⱤ◒ ≢№╢≤ ⅎ⁸MTX ≤ MIF

─ ╩ ╘╢↓≤≤⇔√⁹ 

 

3. ⱥ♩ MIF⌐ ∆╢ MTX─ ≤ ─  

♪ꜝ♇◓▪ⱨ▫♬▫כ◒꜡ⱴ♩◓ꜝⱨ▫כ╩ ◦►fi◓≢│⁸♬כꜞ◒☻√™ ─♃fiⱤ◒ ╩

™√─≢⁸ ⌐ⱥ♩ cDNA⅛╠ MIF (hMIF)─◒꜡כ♬fi◓╩ ™⁸ ⌐╟

╡ ⅎ ╩ ↕∑√⁹ ◌ꜝⱶ◒꜡ⱴ♩◓ꜝⱨ▫כ

≢ ⁸SDS-PAGE ╩ ∫√≤↓╤⁸hMIF─▪Ⱶⱡ

⅛╠ ↕╣╢ 12.5 kDa≤ ∆╢

⌐⁸ ⌂Ᵽfi♪⅜ ↕╣√⁹╕√⁸◘▬☼ ◒꜡ⱴ♩

◓ꜝⱨ▫כī ⌐╟╡⁸ ⇔√ hMIF⅜

╩≤∫≡™╢↓≤⅜ ↕╣√⁹ ⌐⁸MTX ╩

™√ pull-down▪♇☿▬⌐╟╡⁸hMIF ─ MTX ⌐ ∆╢

╩ ⇔√≤↓╤⁸►◦ MIF ≤ ─ ⅜

↕╣√⁹hMIF ≤►◦ MIF ─▪Ⱶⱡ ─

⅜⁸92%≤ ™↓≤⅛╠╙⁸↓─ │ ≢№╢≤

ⅎ╠╣╢⁹ 

(ITC)כꜞ♩ⱷכꜞ꜡◌ ⌐╟╡⁸hMIF⌐

∆╢ MTX ─ Ɽꜝⱷכ♃כ╩ ⇔√( 3)⁹

∕─ ⁸ H = -5.09 kcal/mol⁸-T S = 0.31 kcal/mol⁸ G = 

-4.87 kcal/mol≤◄fi♃ꜟⱧכ ─ ⅜ ⅝ↄ⁸MTX ─

hMIF┼─ │ ≢№╢↓≤⅜ ↕╣√⁹╕√⁸MTX

│ hMIF ⌐ ⇔≡ 1 1≢ ⇔⁸ Kd = 313 

mM ≢№╢↓≤⅜╦⅛∫√⁹ 

 

 

 

2. MTX ╩ ™√♪ꜝ
♇◓▪ⱨ▫♬▫כ◒꜡ⱴ♩◓ꜝⱨ▫
כ ─ SDS-PAGE  

# 1 : DHFR⁸# 2 : MIF  
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ꜞ♩ⱷכꜞ꜡◌ .3
╢╟⌐כ MTX ─ hMIF ⌐ ∆╢
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4. MTX-hMIF ─ X ⌐╟╢ MTX─ ─  

MTX ─ hMIF┼─ ╩ ∆╢√╘⌐⁸MTX-hMIF ─ ╩ ╖√⁹⇔⅛⇔⁸

╩ ╢↓≤⅜≢⅝⌂⅛∫√─≢⁸hMIF─ ╩ ⇔⁸ ╩ MTX ╢∆◓fi◐כ♁⌐

↓≤≢⁸MTX-hMIF ╩ ↕∑╢↓≤≤⇔√⁹hMIF─ │ ╢↓≤≢⅝⁸X

╩ ∫√≤↓╤⁸ ╡⌐ ─ hMIF─ ╩ ╢↓≤⅜≢⅝√[7]⁹ ⌐⁸MTX-hMIF

─ X ╩ ∫√≤↓╤⁸ 1.28 Å─ ╩♃כ♦ ╢↓≤⅜≢⅝√( 4a)⁹

MTX ─ ⌐╟╡⁸Tyr36─ ⅜ 90̄ ⇔⁸MTX ─ⱪ♥ꜞ☺fi ≤─ ⌐p-p ─

⅜╖╠╣√( 4b)⁹⇔⅛⇔⁸ITC ─ │⁸ ─ ╡ MTX │ hMIF ⌐ ⇔≡ 1 1⁸≈╕

╡⁸hMIF ⌐ ⇔≡│⁸3 ─ MTX ─ ╩ ⇔≡™√─⌐ ⇔≡⁸ ╠╣√ MTX-hMIF

─ ⌐⅔™≡⁸MTX │ 1 ─╖⅜ hMIF ─◘Ⱪꜚ♬♇♩ ⌐ ∆╢ 3≈─ⱳ◔♇♩

─ 1≈⌐ ⇔≡™√⁹ 

MTX ─ ⌐ ™⅜╖╠╣√ ╩ ═╢√╘⌐⁸Caver3⌐╟╡ hMIF ⅛╠ ◐ꜗⱦ♥▫

┼─ ╩ ⇔√⁹∕─ ⁸MTX ─ ⇔≡™╢◘Ⱪꜚ♬♇♩ ≢│~10 Å─◐ꜗⱦ♥▫⅜╖╠

╣√⅜⁸ ╡ 2≈─◘Ⱪꜚ♬♇♩ ≢─◐ꜗⱦ♥▫│⁸ ∆╢ hMIF ≢ ⅜╣≡⅔╡ 5 Å ≤

↕╣√⁹↓─↓≤⅛╠⁸MTX ─ ─ ™│⁸hMIF ─ MTX ─◓fi◐כ♁─┼

⌐⁸ ─ hMIF ─Ɽ♇◐fi◓⌐ ╩ ↑⁸MTX ⅜ hMIF ◘Ⱪꜚ♬♇♩ ⌐▪◒☿☻≢⅝

⌂⅛∫√√╘∞≤ ⅎ╠ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

5. MTX─ hMIF┼─ ⅜ hMIF≤ CD74─ ⌐ ╓∆  

 ─╟℮⌐⁸hMIF⅜ ∆╢ ╩ ∆╢◦◓♫ꜟ │⁸hMIF≤ CD74 ≤─♃fi

Ɽ◒ ⌐╟╡ ↓╢⁹↓╣╕≢⌐ hMIF-CD74 ─ │ ⇔≡™⌂™⅜⁸CD74

─ ─╖╩ ↕∑√ sCD74─ NMR ╩ ™√ hMIF-sCD74 ─ Docking⸗♦ꜟ⅜

↕╣≡™╢[8]⁹ ╠╣√ MTX-hMIF ≤ hMIF-sCD74 ─ Docking⸗♦ꜟ╩ ∆

╢≤⁸MTX-hMIF ≤ hMIF-sCD74 ─ ⌐│⁸™ↄ≈⅛ ─▪Ⱶⱡ ⅜ ⇔≡™╢

↓≤⅜ ╠⅛⌐⌂∫√⁹↓─↓≤⅛╠⁸hMIF⌐⅔↑╢ MTX ─ │⁸sCD74≤─ ⌐

™↓≤⅜ ↕╣√⁹∕↓≢⁸MTX-hMIF ╩ ™≡⁸sCD74≤─ Docking◦Ⱶꜙ꜠כ◦ꜛ

fi╩ ™⁸MTX ─ ⅜ hMIF-sCD74 ─ ⌐ ⅎ╢ ╩ ⇔√⁹MTX-hMIF ⌐│⁸

MTX MTX

a b c 

4. (a) MTX-hMIF ─ (b) MTX-hMIF ⌐⅔↑╢ MTX ─
MTX№╡─ ╩Ⱪꜟ⁸כMTX⌂⇔─ ╩○꜠fi☺≢∕╣∙╣ ∆ (c) MTX-hMIF

─ Ɽ♇◐fi◓≤ Caver3╩ ™√◐ꜗⱦ♥▫ ─ ∆╢ hMIF

╩Ⱨfi◒⁸◐ꜗⱦ♥▫╩▬◄꜡כ≢∕╣∙╣ ∆  

 

Q35

W108

F113

I64

K32
K66

Y95

Y36
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X ≢ ╠╣√ 1 ─ MTX ⅜ ⇔≡™╢ ≤⁸ITC ─ ⅛╠

≢≤∫≡™╢≤ ↕╣╢ 3 ─ MTX ⅜ ⇔≡™╢ ⸗♦ꜟ╩ ⇔≡ ™√⁹ ╠

╣√ hMIF-sCD74 ─Docking⸗♦ꜟ╩ ™√MD◦Ⱶꜙ꜠כ◦ꜛfi≤MM-GBSA ⌐╟╡⁸

hMIF-CD74 ─ ◄Ⱡꜟ◑כ╩ ⇔√≤↓╤( 5)⁸MTX ─ hMIF ┼─ ⌐╟╡⁸hMIF-

CD74 ─ ⅜ ∆╢↓≤⅜ ↕╣√⁹ ─ ⅛╠⁸MTX │ hMIF ─◘Ⱪꜚ♬♇♩

⌐ ∆╢↓≤≢⁸hMIF-CD74 ─ ╩ ⇔⁸∕─ hMIF ⌐╟╢◦◓♫ꜟ ╩ ↕

╣╢ ⅜ ↕╣√⁹ ⁸ ⌐╟╡⁸hMIF⌐╟╢ ◘▬♩◌▬fi ⌐ ∆╢

MTX ─ ─ ╩ ╘≡™⅝√™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. ⅔╦╡⌐ 

 ≢│⁸ MTX ♃fiⱤ◒ ≤⇔≡ MIF ╩ ⇔⁸MTX ≤─ ⌐≈™≡ ⇔

√⁹MTX │ ꜞ►ⱴ♅ ─▪fi◌כ♪ꜝ♇◓≤⇔≡ ↄ ™╠╣≡⅔╡⁸ ⁸MIF│ ꜞ►

ⱴ♅─ ⌐ ⇔≡™╢↓≤⅜╦⅛∫≡™√⅜⁸↓╣╕≢⌐⁸MTX ≤ MIF≤─ ╩ ∆

│⌂ↄ⁸ ≢ MTX ─ hMIF┼─ ⌐╟╡⁸hMIF-CD74 ─ ⅜ ↕╣⁸hMIF⌐╟

╢◦◓♫ꜟ ╩ ↕╣╢ ⅜ ∑√⁹ ꜞ►ⱴ♅ ⌐⅔™≡⁸MTX │ ≢

↕╣⁸∕─ ⅜ ╩ ∆≤™℮ ⅜№╢⁹ ⁸MTX ─ ╩ ™√ hMIF≤

─ ╩ ╘≡™╢⁹╕√⁸ ⁸ ⌂╠┘⌐⸗♦ꜟⱴ►☻╩ ™√ ⌐╟╡⁸

MTX ≤ hMIF ─ ⌐≈™≡ ⌂ ╩ ╘╢↓≤≢⁸MTX ─ ⌐⅔↑╢ ┘

─ ─ ⌐ ╡ ╪≢™⅝√™⁹ 

 

 

 │⁸ ⅜ ∆╢ ⁸ ≢ ╦╣╕⇔√⁹ ╩ ∆╢⌐

№√╡⁸ ⌂ ╩↔ ↄ∞↕╡⁸ ↄ─↔ ╩ ╡╕⇔√ ⌐ ↄ ™√

⇔╕∆⁹ ─ ⌐│⁸ ⌂↔ ╩ ↄ ╡╕⇔√⁹ ╟╡ ⇔ →╕∆⁹

MMGBSA
-69.46?<7.92

MMGBSA
-37.83?<10.19

MMGBSA
-44.51?<8.98

@100 ns

1 MTX 3 MTX no MTX

5. MM-GBSA⌐╟╢ MTX─ hMIF┼─ ⅜ hMIF≤ CD74─
⌐ ╓∆ ─  


