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MrgD │↓╣╕≢ ⅜ ↕╣≡™╢ G ♃fiⱤ◒ GPCR 3 ≢
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╩ ≈↓≤⅜ ↕╣╕⇔√⁹ 
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│⁸2022 7 15 ≢ ₈Communications Biology₉⌐

↕╣╕⇔√⁹ 

│⁸ ₈ B₉⁸

(AMED)₈ ꜝ▬ⱨ◘▬◄fi☻ ה ⱪꜝ

♇♩ⱨ◊כⱶ(BINDS)₉─ ─╙≤≢ ╦╣√╙─≢∆⁹ 

╖╛ ╖╩ ∆╢ ─ ╩  
╛ ⅜╪⌂≥─ ⌐  



�

 2 / 6 
 

ₒⱳ▬fi♩ₓ 
ה ╖ ⌐ ∆╢ ♃fiⱤ◒ MrgDה ─ ≤ ╩ ⇔√⁹ 

ה ⌂ GPCR ≤│ ⌂╢ꜞ●fi♪ ⁸ ╩ ≈↓≤⅜ ↕╣√⁹ 

ה ⌐╟╡⁸ ╛ ⅜╪⌂≥─ ─ ⅜ ↕╣╢⁹ 

 

 

ₒ ≤ ₓ 

GPCR │⁸ⱥ♩⌐ 800 ⇔⁸ ─ ⱨ□Ⱶꜞכ╩ ⇔≡™╢ ♃

fiⱤ◒ ≢∆⁹GPCR │ ₁⅜ ⌂╢ꜞ●fi♪╩ ⇔ ∆╢↓≤≢ ↕╣⁸

─◄ⱨ▼◒♃כ ≢№╢ G ♃fiⱤ◒ ╩ ⇔⁸ ─ ⌂

╩ ⇔≡™╕∆⁹╕√⁸ ─ ─ 4 ╩ GPCR ⅜ ╘≡⅔╡⁸

≤⇔≡╙ ⌂ ≤⇔≡ ⅜ ╪⌐ ╦╣≡™╕∆⁹Mas G ♃fiⱤ◒

MRGPR 6 │ ⌐ ⅜ ↕╣⁸ ╖╛ ╖─◦◓

♫ꜟ╩ ℮≤ ↕╣≡™╕∆⁹MRGPR ─ ≈≢№╢ MrgD │⁸ ╛

⁸ ⌂≥⌐ ⇔⁸ ╖╛ ╖─◦◓♫ꜟ ╩ ℮∞↑≢⌂ↄ⁸

─ ╛ ─ ⌐╙ ∆╢↓≤⅜ ↕╣≡™╕∆⁹╕√ MrgD │

─⅜╪ ≢ ⇔≡⅔╡ ┼─ ╙ ↕╣≡™╕∆⁹⇔⅛⇔⁸MrgD

╩ ≤⇔√ │ ∑∏⁸∕─ꜞ●fi♪ ≤ MrgD ─ │ ≢

№╡⁸ ⅜ ╕╣≡™╕⇔√⁹ 

 ≢│◒ꜝ▬○ ⌐╟╢ ⌐╟╡⁸ ꜞ●fi♪ β-alanine⁸

ⱥ♩ MrgD ⁸Ⱬ♥꜡ Gi ♃fiⱤ◒ ⅛╠⌂╢◦◓♫ꜟ ─

╩ ⇔╕⇔√⁹↓╣⌐╟╡ MrgD ⌐╟╢ β-alanine ─ ≤⁸ ⇔√

MrgD ╟╢◦◓♫ꜟ ╩ ⇔╕⇔√⁹MrgD │ ⌂ GPCR ≤ ⌐ 7

─ Ⱬꜞ♇◒☻(TM1~TM7)⅛╠⌂╡⁸TM6 │ G ♃fiⱤ◒ ⅜ ≢⅝╢╟℮⌐

⌐ ™√ ╩ ∫≡™╕⇔√ 1 ⁹MrgD ─ꜞ●fi♪ ⱳ◔♇♩│

⌐ ↄ⁸ꜞ ●fi♪ ⱳ◔♇♩─ │ ⌐↕╠↕╣√ ╩ ╡⁸↓╣╕≢

↕╣√ GPCR ≢│ ╠╣⌂™ ⌂ⱳ◔♇♩╩ ⇔≡™╕⇔√( 2)⁹↕╠⌐⁸

MD ◦Ⱶꜙ꜠כ◦ꜛfi 7 ─ ⁸ ↕⌂ꜞ●fi♪⁸ ™ ⱳ◔♇♩≢№╡⌂⅜╠╙⁸

β-alanine │ ⌐ ⌐ ∆╢↓≤⅜ ↕╣╕⇔√⁹Class A GPCR ⌐ ⌐

↕╣≡™╢♩◓ꜟ☻▬♇♅ W6.48 8 ≤ ┌╣╢ TM6 ─ ⌐ ∆╢♩ꜞⱪ♩

ⱨ□fi⅜ MrgD ≢│☿ꜞfi⌐ ↕╣≡⅔╡⁸↓─☿ꜞfi≤ꜞ●fi♪≤─ ╙ ─

GPCR ≤ ⌂╡ ╣≡™╢↓≤⅜╦⅛╡╕⇔√ 2 ⁹ ⌐╟╡⁸MrgD ─

⌐ ⌂─│⁸╟╡ ⌐ ∆╢ W241 ╩ ╗ TM3-TM6 ─ ▪Ⱶ

ⱡ ─ ≢№╢↓≤⅜ ╠⅛≤⌂╡╕⇔√⁹↓╣╠─ ⅛╠⁸MrgD ─ꜞ

●fi♪─ ╛ ─☻▬♇♅─ ⅜♩◓ꜟ☻▬♇♅╩ ≈ ─ GPCR ≤

│ ⌂╢ ⌂ ⌐╟╢ ⅜ ↕╣╕⇔√ 3 ⁹ 
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1 MrgD-Gi ◦◓♫ꜟ ─ ⁹ 
◒ꜝ▬○ ⱴ♇ⱪ╩ ⅛╠ √ ⁹ 

─ꜞⱲfi⸗♦ꜟ≤ꜞ●fi♪ ─ ⁹ 

2 ─ Class A GPCR ─ ≤ꜞ●fi♪ ─ ─ ⁹ 
Class A GPCR ⌐ ⌐ ↕╣≡™╢ TM6 ─♩ꜞⱪ♩ⱨ□fi⅜ MrgD ≢│☿ꜞfi⌐⌂

∫≡™╢⁹↕╠⌐ MrgD ─ꜞ●fi♪│ ─ ≤ ⇔≡╟╡ ⌐ ⇔⁸♩◓

ꜟ☻▬♇♅─ ⅛╠ ⅝ↄ ╣≡™╢⁹ │ β-alanine ─ ( )⁸♩◓ꜟ☻▬♇

♅─☿ꜞfi─ ( )╩∕╣∙╣ ⇔≡™╢⁹ 
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ₒ ─ ₓ 

│⁸ ≢ ╘≡ MrgD ─ ╩ ⇔╕⇔√⁹MrgD ╩ ╗

MRGPR ⱨ□Ⱶꜞכ─ │ ⇔ↄ⁸∕─ꜞ●fi♪ ╛ │

╒≤╪≥ ╠⅛⌐⌂∫≡⅔╠∏⁸MrgD ⌂ ─ ⅜ ≢⇔√⁹ ⌐╟

╡⁸ ╩ ⇔√ MrgD ≤ ⌐ ≢⅝╢ ─ ⅜

↕╣╕∆⁹ 

 

 

ₒ ₓ 

1 G ♃fiⱤ◒  

◓▪♬fi♯◒꜠○♅♪ ♃fiⱤ◒ ─ ≢№╡⁸GTP ╕√│ GDP ╩ ⇔≡

─ ON OFF ╩ ℮↓≤⌐╟╡⁸ ⌐ ∆╢⁹◓▪♬fi♯◒꜠○

♅♪╩ ∆╢ α ◘Ⱪꜚ♬♇♩─╒⅛⌐ β⁸γ ─◘Ⱪꜚ♬♇♩⅛╠⌂╡₈ G ♃

fiⱤ◒ ₉≤ ┌╣╢⁹ ⅝ↄ 4 ≈─ⱨ□Ⱶꜞכ(Gs, Gi, Gq, G12/13)⌐ ↕╣⁸ ₁

─ GPCR │ ≈⌂™⇔ ─ G ♃fiⱤ◒ ≤ ∆╢⁹ 

 

2 ꜞ●fi♪ 

 ⌐ ∆╢ ⌐ ⇔⁸ ⌐ ∆╢ ≢№╢⁹╟ↄꜞ●

3 MrgD ─ ⌂ TM3-TM6 ─   
⌂ Class A GPCR ─ ⌡ ╦∑⁹TM6 ─ │ ∆╢⅜⁸

│ 20°TM3 ⌐ ↄ≤™℮ ⌂ ╩≤╢⁹ 
MrgD ─ TM3-TM6 ─ ⁹ ⌐╟╡⁸  (Y106, Y109, 

F242, W241, Y245, W246)⅜ MrgD ─ ⌐ ≢№╢↓≤╩ ⇔√⁹ 
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fi♪≤ │ ≤ ─ ⌐ ⅎ╠╣╢⁹ 

 

3 G ♃fiⱤ◒ (GPCR)  

♃fiⱤ◒ ⌐⅔™≡ ─ⱨ□Ⱶꜞכ╩ ∆╢ ♃fiⱤ◒ ≢№╡⁸ ⇔

≡ 7 ≈─ Ⱬꜞ♇◒☻⅛╠ ↕╣╢⁹ ₁⅜ ─ꜞ●fi♪ ╩ ⇔≡

⅔╡⁸ ↕╣╢≤ TM6 ⅜ ⅝ↄ ⌐ ⅝⁸ ─ G ♃fiⱤ◒ ╩ ⇔

∆╢⁹ ≢│ Class A, B, C, F ≤ ⅝ↄ ↕╣ MrgD │ class A GPCR ⌐ ∆

╢⁹ 

 

4 β-alanine   

▪Ⱶⱡ ─ ≢№╢ α-▪ꜝ♬fi─ ≢№╢⁹2004 ⌐ Shinohara ╠⌐

╟∫≡ MrgD ─ ▪◗♬☻♩≤⇔≡ ↕╣√⁹β-alanine │ MrgD ╩ ∆╢

↓≤≢ ─◌ꜞ►ⱶ♅ꜗⱠꜟ╩ ⇔≡ ─ ╩ ╘╢↓≤⅜ ⅛

∫≡™╢⁹ 

 

5  

◒ꜝ▬○( ) ╩ ™≡♃fiⱤ◒ ⌂≥─ ╩ ⇔⁸ ╠

╣√ ╩ ⇔ ╩ ∆╢ ⁹♃fiⱤ◒ ╩ ∆╢ ⅜⌂

ↄ⁸ ⌐ ⅜ ≢№╡ ≢ ↄ ↕╣≡™╢⁹ 

 

6 Mas G ♃fiⱤ◒  (MRGPR)  

⅛╠ ⇔√ ⁸ ⅜ ↕∑√ ⇔™ GPCR ≢№╢⁹ 

MRGPRs │ ⌐ ╛ ⌂ ≢─ ⅜ ↕╣≡™╢⁹∕─ ─

⅛╠⁸ ╖≤ ╖─ ─ ⌐ ⇔≡™╢↓≤⅜ ╠╣≡™╢⁹ 

 

7 MD ◦Ⱶꜙ꜠כ◦ꜛfi  

─ ⌂ ╩ ≢ ∆╢√╘⌐ ™╢ ⁹ ⌂ ╩ ⌐⁸

─fi♩כꜙ♬╢↑⅔⌐ ╩ ⅝ ─ ⌂ ╩ ∆╢⁹ 

 

8 ♩◓ꜟ☻▬♇♅(W6.48)  

Class A GPCR │ TM6 ─ ⌐ ⌐ ↕╣√♩ꜞⱪ♩ⱨ□fi ╩ ∆╢⁹↓

─♩ꜞⱪ♩ⱨ□fi│ꜞ●fi♪╩ ⇔⁸ ≤ ─☻▬♇♅≤⇔≡ ∆╢

↓≤⅜ ™⁹ 

 

 

ₒ ₓ 

Communications Biology 

♃▬♩ꜟ Structural insight into the activation mechanism of MrgD with 

heterotrimeric  Gi-protein 




