
 

 
 
 
 
 

 

 
 

 ─   ╠─

ⱪ│⁸כꜟ◓ ⌐ ⇔√◦ꜞ◌◕ꜟ╩⁸♃fiⱤ◒ ⌐ −╢∞↑≢

Ɑⱪ♅♪ 1 ⅜ ⌐ ≢⅝⁸ ⇔™ Ɑⱪ♅♪╙ ≈⅛╡╕⇔√⁹ 

1000 ─ 1 ⅛╠ 1 ─ 1 ─ ⇔⅛ ╠╣╕∑╪⁹ 

≢│⁸ ◦ꜞ◦▪ ≤ ≢⁸Ɑⱪ♅♪╩ ≢⅝╢ ⌂

◦ꜞ◌◕ꜟ 2 ╩ ⇔╕⇔√⁹ 

◖ⱷ 3 ⅛╠▪ꜟ◌ꜞ 4 ≢♃fiⱤ◒ ╩ ⇔⁸Ɑⱪ◦fi 5 ≢

⇔≡ ╠╣╢Ɑⱪ♅♪ ╩⁸ ◦ꜞ◌◕ꜟ⌐ ⇔⁸ ה ─Ɑⱪ

♅♪⅜ ↕╣√ ╩ ⇔√≤↓╤⁸♬◐ⱦ─ ≤ ╦╣╢▪◒Ⱡ ⌐ ⇔≡

♬ ⁪5 ─ Ɑⱪ♅♪╩ ⇔⁸↓─℮∟ 2 │⁸▪◒Ⱡ

7 ∞↑≢⌂ↄ⁸

8 ⁸ 9 ⁸ 10 ⌐ ⇔≡╙ ╩ ∆↓≤⅜ ⅛╡╕⇔√⁹ 

◦ꜞ◌◕ꜟ│⁸ ⌂ ⅜⌂ↄ ⅜⌂™√╘⁸ ╛

⌂≥⁸ⱥ♩⌐ ⇔≡ ╩ ∆ ─ ≢ ↄ ⅎ╢ ⌐⌂╡╕∆⁹ 
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ₒⱳ▬fi♩ₓ 

◒ⱷ♃fiⱤ◖ה ╩⁸ ◦ꜞ◌◕ꜟ⌐ ↕∑⁸ Ɑⱪ♅♪─

⌐ ⁹ 

◒ⱷ♃fiⱤ◖ה ⅛╠⁸♬◐ⱦ─ ─▪◒Ⱡ ⌐ ∆╢ Ɑⱪ♅♪



 

─ ╛ ╩ ⇔√℮ⅎ≢ ─ ╩ ∆╢≤™℮⁸ ⌐

ↄ─ ≤ ≤ ╩⅛↑╢ ⌐╟∫≡─╖ ↕╣≡⅝╕⇔√⁹Ɑⱪ♅♪─

│♃fiⱤ◒ ─ ≢│ ≢⁸ ⇔≡ ╘≡ ∆╢√╘≢∆⁹Ɑⱪ♅♪

│ ─ ⅜№╡⁸ ™ ╩ ≈√╘⁸ ≢⅝╢ ╩ ┌∏⁸

≢№╠╝╢ ⌐ ∆╢ ⅜№╡╕∆⁹↓╣╠─Ɑⱪ♅♪╩ ∆╢

√╘⌐│⁸ ⁸ ⁸∕⇔≡ ∂ ╩ ≈Ɑⱪ♅♪─ ≤⇔≡

─ ⅜ ⌐ ≢∆⁹ 

 

 

Ɑⱪ♅♪ 

⁸ ⌐ ⌐ ∆╢ ⅛╠⁸ Ɑⱪ♅♪⅜ ↕╣≡™╕∆⁹

Ɑⱪ♅♪│⁸ ⌐ ∆╢ ─ ⅛╠ ╠╩ ╢√╘⁸ ↄ─ ⅜

⇔≡™╕∆⁹ Ɑⱪ♅♪─ ≡⇔≥☻כⱬ♃כ♦─ The Antimicrobial Peptide 

Database APD3 https://aps.unmc.edu/ ⁸2021│⌐☻כⱬ♃כ♦─↓⁹∆╕╡№⅜

11 ≢ 3,000 ─ Ɑⱪ♅♪⅜ ↕╣≡⅔╡⁸∕─ │⁸

2,431 ⁸ 406 ⁸ 366 ⅔╟┘∕─ ≤⌂∫≡™╕∆⁹

↓╣╠─ Ɑⱪ♅♪│⁸ ⁸ⱪ꜡♥▪כ♀ ⁸ ⁸



 

 

1 ─  

A Ɑⱪ♅♪│ ⅛╠ ⁸ ⅛╠ ╕≢ ↄ ∆╢⅜⁸ ⇔√ ◦ꜞ◌

◕ꜟ│⁸ ─○꜠fi☺─Ɑⱪ♅♪╩ ∆╢⁹ Ɑⱪ♅♪│↓─ ⌐ ╢√╘⁸ꜝfi♄ⱶⱭ

ⱪ♅♪⌐ ═≡ 1.7 ⅜ ™⁹ 

B ≤ ⇔√ ≢ ⇔√Ɑⱪ♅♪─ ⅜ ⁹25 ◄♃ⱡכꜟ╩ ⅎ√ 0.1M NaCl

╩ ≤∆╢⁹ 

C Ɑⱪ◦fi≢ ⇔≡ √Ɑⱪ♅♪ ╩⁸ ◦ꜞ◌◕ꜟ⌐ ╩⇔√

∞↑≢⁸ ⅜ ⇔√⁹ Ɑⱪ♅♪⅜ ↕╣√ ╩ ⁹  

D AD: Adsorption/Desorption ⇔√Ɑⱪ♅♪ AD hydrolysate ╩ LC-MS

≢ ⇔√⁹ ≢⅝√ 26 ─Ɑⱪ♅♪╩ ⇔⁸ ╩ ═√ ⁸∕─℮∟ 5 ≢

♬◐ⱦ─ ≢№╢▪◒Ⱡ ⌐ ⇔≡ ╩ ⇔√⁹ 

 

 

╠╣√   

╕∏⁸APD3 ╩♩▬◘☻כⱬ♃כ♦─ ∫≡⁸ Ɑⱪ♅♪≤ ≢⅝╢ 32 ─

12 Ɑⱪ♅♪╩ ⇔╕⇔√⁹ ⌐ 32 ─ꜝfi♄ⱶⱭⱪ♅♪╙ ⇔⁸

◦ꜞ◌◕ꜟ┼─ ╩ ═╕⇔√⁹∕─ ⁸ ╡⁸ Ɑⱪ♅♪─╒℮⅜

⅜ ↄ⁸ ≢ 1.7 ↄ⌂╢↓≤⅜╦⅛╡╕⇔√⁹ 

⌐◦ꜞ◌◕ꜟ⅛╠─ ─ ╩ ⇔╕⇔√⁹ ╩ ∆

╢√╘◄♃ⱡכꜟ╩ ⅎ⁸ ╩ →≡ H ╩ ↕∑≡ ╩ ↕

∑╢↓≤≢⁸ ⅜ ⇔╕⇔√⁹ ⌐ 25 ◄♃ⱡכꜟ╩ ╗ 0.1M NaCl

╩ pH3 ≢ ∆╢↓≤≤⇔╕⇔√⁹ 

◖ⱷ ⅛╠▪ꜟ◌ꜞ ≢♃fiⱤ◒ ╩ ⇔⁸Ɑⱪ◦fi≢ ⇔≡ ╠

╣╢Ɑⱪ♅♪ ╩ ⇔╕⇔√⁹↓─Ɑⱪ♅♪ ╩⁸ ◦ꜞ◌◕ꜟ⌐



 

Adsorption ↕∑⁸ ⇔√ ≢ Desorption ↕∑╢↓≤≢⁸ ⅛

≈ ─Ɑⱪ♅♪⅜ ↕╣√ ╩ ⇔╕⇔√⁹↓─ ⇔√

─ ╩ ═√≤↓╤⁸♬◐ⱦ─ ≤ ╦╣╢▪◒Ⱡ ⌐ ⇔≡ ⌂

╩ ⇔╕⇔√⁹↕╠⌐⁸ ─ Ɑⱪ♅♪─ ╩ ∆╢√╘⁸

◦ꜞ◌◕ꜟ≢ ∆╢ ≤ ─Ɑⱪ♅♪ ╩ LC-MS ⇔⁸ ↕╣√Ɑⱪ♅♪

╩ ⇔√≤↓╤⁸26 ─Ɑⱪ♅♪⅜ ≢⅝╕⇔√⁹↓─Ɑⱪ♅♪╩ ⌐

⇔⁸ ╩ ═√≤↓╤⁸ ─ 5 ─ Ɑⱪ♅♪⅜ ≢⅝╕⇔√⁹

∕─℮∟─ 2 │⁸▪◒Ⱡ ∞↑≢⌂ↄ⁸ ⁸ ⁸ ⌐ ⇔≡╙

╩ ∆↓≤⅜╦⅛╡╕⇔√⁹ ⌐ 50g ─◖ⱷ ⅛╠ 0.17g ─ ⅜ ≢

⅝╕⇔√⁹ 

 

1 ↕╣√ Ɑⱪ♅♪─ ≤



 

Ɑⱪ♅♪╩ ⌐ ╡ ⇔⁸ Ɑⱪ♅♪╩ ⇔╕⇔√⁹↓─ │⁸

Ɑⱪ♅♪─ ⁸ ⁸ ⌐⅔™≡ ⅝⌂Ⱪ꜠כꜟ☻◒כ⌐⌂╢ ╩ ╘≡

™╕∆⁹╕√ ⌂ ⌂ ╙ ∫≡™⌂™√╘⁸ ╛ ⌂≥⁸

ⱥ♩⌐ ⇔≡ ∆╢ Ɑⱪ♅♪─ ─ ≢ ↄ ⅎ╢ ⌐⌂╢

↓≤╩ ⇔√ ⌂ ≢∆⁹ 

 

 

 

ₒ ₓ 

1 Ɑⱪ♅♪  

─ ⌐ ∆╢ Ɑⱪ♅♪─ 1 ≈⁹ ⌐ ↕╣√

─ 1 ≤⇔≡ ∆╢Ɑⱪ♅♪─ ≢№╡⁸№╠╝╢ ─ ≢ ╘╠╣╢⁹

⌐ 10 50 ─▪Ⱶⱡ ⅛╠ ↕╣⁸ ▪Ⱶⱡ ≤ ▪Ⱶⱡ ⅜ ╕╣

≡™╢↓≤ ≢№╢↓≤ ⁸α-helix ╛ β-sheet ⌂≥─ 2 ╩ ∆╢≤™∫

√ ⇔√ ⅜№╢⁹ 

 

2 ◦ꜞ◌◕ꜟ  

10nm ─ ╩╙≈ ◦ꜞ◌◕ꜟ╩♫♩ꜞ►ⱶ▬○fi ⁸600ϴ⁸2

⇔⁸◦ꜞ◌◕ꜟ ─◦ꜝⱡכꜟ ╩◦꜡◐◘fi ⌐ ↕∑√ ⁹◦

ꜞ◌◕ꜟ│ ≢№╢⅜⁸↓─ ≢ ↕∑╢↓≤⌐╟╡⁸ ≢╙ ⅛

≈ ─Ɑⱪ♅♪╩ ↕∑╢↓≤⅜≢⅝╢⁹ ⁸ ≢│⁸ ⅛≈

─Ɑⱪ♅♪╩ ≢⁸pH ⌐╟∫≡ ─ ℮Ɑⱪ♅♪╩ ⌐ ≢

⅝╢⁹Ɑⱪ♅♪ ≤⇔≡ ⌂◒כ♬ꜚ⌐ ╩╙≈⁹ ⌂ ╩ √

⌂™√╘⁸ ⅜⌂ↄ⁸ ╛ ⌂≥ⱥ♩⌐ ╣╢ ≢╙ ℮

↓≤⅜≢⅝╢⁹ Ɑⱪ♅♪│ ⅛≈ ─Ɑⱪ♅♪⅜ ™√╘⁸Ɑⱪ♅♪

⌐↓─◦ꜞ◌◕ꜟ╩ ↕∑╢↓≤≢⁸ Ɑⱪ♅♪─ ╙ ≢№╢⁹ 

 

3 ◖ⱷ  



 

╢√╘⁸▪ꜟ◌ꜞ ⅜ ↕╣╢⁹ ─ ─ ⌐ 0.2 ─ NaOH ╩ ⅎ

≡ ⇔√♃fiⱤ◒ ╩ ≤ ↑⁸ ⇔≡ ╢⁹ 

 

5 Ɑⱪ◦fi  

─ ╩ ↑╢√╘ ≢ ↕╣╢ ⌂♃fiⱤ◒ ⁹▪Ⱶⱡ

─ⱳꜞⱴכ≢№╢♃fiⱤ◒ ─Ɑⱪ♅♪ ╩ ⇔⁸ ─Ɑⱪ♅♪╛▪

Ⱶⱡ ⌐⇔≡♃fiⱤ◒ ─ ╩ ∆⁹ ≢│ ⌐⁸ ⌐ ↕╣╢♩ꜞⱪ◦

fi⁸◐⸗♩ꜞⱪ◦fi⁸◄ꜝ☻♃כ♀⌂≥─ⱪ꜡♥▪⁹╢№⅜♀כ 

 

6  

⇔√™◘fiⱪꜟ ─ ╩▬○fi ⇔⁸∕─ m/z ╩ ∆╢↓≤⌐╟∫≡▬○

fi╛ ─ ╩ ∆╢ ≢№╢⁹MS ⱴ☻╙⇔ↄ│◄ⱶ◄☻ ≤ ┌╣╢⁹

◒꜡ⱴ♩◓ꜝⱨ▫כ(HPLC)╛●☻◒꜡ⱴ♩◓ꜝⱨ▫כ(GC)⁸◐ꜗⱧꜝꜞכ

(CE)⌐ ⇔⁸ ╩ ∆╢↓≤≢ ╩ ≢⅝╢⁹∕─ ⁸

LC-MS ⌂≥≤ ↕╣╢⁹ ╩ ╖ ╦∑⁸ ─ ╛ ─

⌂≥⌐ ℮ ╩ MS/MS ≤ ┬ ╙№╢⁹ 

 

7 ▪◒Ⱡ  

⁸Cutibacterium acnes⁹ ─ ≢⁸ ≤ ∂≢ ─⌂™≤↓╤╩

╗ ⁹ⱱꜟ⸗fiⱣꜝfi☻─ ╣≢⁸ ─ ─ ⅛╠ ⅜ ⌐

↕╣√╡⁸☻♩꜠☻╛ ─ ╣≢ ⅜ ⌐ ╡⁸ ≤≤╙⌐ ⌐ ╕╢

≤⁸ ╩ ≤∆╢▪◒Ⱡ ⅜ ─ ⌐ ∆╢⁹ ─ ≢ ⇔√▪◒Ⱡ
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