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LAMPIRAN 

 

Lampiran 1 Visualisasi 2D Interaksi Enzim-Ligan 

Kode 

Ligan 
2D 

Kode 

Ligan 

2D 

L1A 

 

LU11 

 

 

LU1  

LU12 

 

LU2  

LU13 

 

LU3  

LU14 
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LU4 

 

LU15 

 
LU5 

 

LU16 

 

LU6 

 

LU17 

 
LU7 

 

LU18 

 

LU8 

 

LU19 

 

LU9 

 

LU20 
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LU10  

LU21 

 

LU22  

LU31 

 

LU23 
 

LU32 

 

LU24  

LU33 

 

LU25  

LU34 

 

LU26  

LU35 
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LU27  

LU36 

 

LU28  

LU37 

 

LU29  

LU38 

 

LU30  

LU39 

 

LU40  

LU46 

 

LU41  

LU47 
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LU42  

LU48 

 

LU43  

LU49 

 

LU44 
 

LU50 

 

LU45  

LU51 

 

LU52  

LU53 
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Lampiran 2 Interaksi Hasil Penambatan Ligan Uji dan Pembanding 

Kode 

Ligan 

 

Kompleks 

 

Interaksi 

 

Residu Asam Amino 

 

 

 

 

L1A 

 

 

Kompleks : 

1UZF – L1A 

∆G : -7.01 

kkal/mol 

Ki : 7.29 un 

Ikatan Hidrogen 

NE2 - GLN281 : O  

NZ - LYS511 : O  

OH - TYR520 : O  

OH - TYR523 : S  

 

 

TYR520, LYS511, 

GLN 281, HIS387,  

GLU384, HIS 513, 

HIS353, PHE457,  

TYR523, HIS383 

Ikatan Hidrofobik 

Pi-Alky : Phe457 

Pi-Sulfur : His383 

Van der Waals 

LU1  

 

 

Kompleks : 

1UZF – LU1 

Ikatan Hidrogen 

ASP453 

LYS454 

 

 

 

ASP453,LYS454 

TYR523,PHE457, 

HIS383 

Ikatan Hidrofobik 

Pi-Alky : Phe457 

Pi-Alky : His383 

Pi-Alky : Tyr523 

Van der Waals 

LU2  

 

 

Kompleks : 

1UZF – LU2 

Ikatan Hidrogen 

NE2 - GLN281 : O 

OH - TYR520 : O 

 

 

 

TYR520, HIS353, 

HIS513,HIS383, 

VAL380,PHE527, 

PHE457,TYR523, 

GLN281 

Ikatan Hidrofobik 

Pi-Sigma : Tyr523 

Pi-Alky : Phe457 

Pi-Alky : Phe527 

Pi-Alky : His383 

Pi-Alky : His513 

Pi-Alky : His353 
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Alkyl : Val380 

Van der Waals 

LU3  

Kompleks : 

1UZF – LU3 

Ikatan Hidrogen 

GLU411 

ALA356 

 

GLU411,ALA356 

ALA354,TYR523,  

HIS513, GLU384 Ikatan Hidrofobik 

Van der Waals 

LU4  

 

 

Kompleks : 

1UZF – LU4 

Ikatan Hidrogen 

NE2 - GLN281 : O 

GLU411 

HIS383 

 

 

 

GLN281,GLU411, 

HIS383,GLU384,  

PHE457, TYR520 

Ikatan Hidrofobik 

Pi-Sigma : PHE457 

Pi-pi: TYR520 

Van der Waals 

LU5  

 

 

 

Kompleks : 

1UZF – LU5 

Ikatan Hidrogen  

 

 

HIS383, TYR523, 

HIS387,PHE457, 

HIS353, HIS513,  

PHE527 

Ikatan Hidrofobik 

Pi-Sigma : HIS383 

Pi-Alkyl : TYR520 

Pi-Alkyl : PHE457 

Pi-Alkyl : HIS387 

Pi-Alkyl : HIS353 

Pi-Alkyl : HIS513 

Pi-Alkyl : PHE527 

Van der Waals 

LU6  

 

 

 

Kompleks : 

Ikatan Hidrogen  

 

 

Ikatan Hidrofobik 

Pi-Sigma : TYR523 

Pi-Alkyl : PHE527 

Pi-Alkyl : HIS383 
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1UZF – LU6 Pi-Alkyl : PHE457 

Pi-Alkyl : HIS387 

Pi-Alkyl : HIS353 

Pi-Alkyl : HIS513 

TYR523,PHE527, 

HIS383,HIS387, 

HIS353,PHE457, 

HIS513 

Van der Waals 

LU7  

 

Kompleks : 

1UZF – LU7 

Ikatan Hidrogen  

 

 

HIS410,HIS387,  

PHE570,PRO470 

Ikatan Hidrofobik 

Pi-Sigma : HIS410 

Pi-Alkyl : HIS387  

Pi-Alkyl : PHE570 

Alkyl : PRO407 

Van der Waals 

LU8  

 

 

 

Kompleks : 

1UZF – LU8 

Ikatan Hidrogen  

 

 

TYR523,PHE457, 

TYR520,HIS513, 

HIS383,PHE527 

Ikatan Hidrofobik 

Pi-Sigma : TYR523 

Pi-Alkyl : PHE457 

Pi-Alkyl : PHE527 

Pi-Alkyl : TYR520 

Pi-Alkyl : HIS513 

Pi-Alkyl : HIS383 

Van der Waals 

LU9  

 

 

Kompleks : 

1UZF – LU9 

Ikatan Hidrogen  

 

GLU403, PRO407,  

HIS410 

Ikatan Hidrofobik 

Pi-Alkyl : HIS410 

Alkyl : PRO407 

Pi-Anion : GLU403 

Van der Waals 

LU10  

 

Kompleks : 

Ikatan Hidrogen 

NE2 - GLN281 : O 

OH - TYR520 : O 

 

 

TYR520,GLN281 
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1UZF – LU10 Ikatan Hidrofobik 

Pi-Alkyl : PHE527 

Pi-Alkyl : PHE457 

PHE457,PHE527 

 

Van der Waals 

LU11  

 

Kompleks : 

1UZF – LU11 

Ikatan Hidrogen  

 

PHE457,PHE527, 

TYR523,HIS383 

 

Ikatan Hidrofobik 

Pi-Sigma : PHE457 

Pi-Alkyl : HIS383 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE527 

Van der Waals 

LU12  

 

 

Kompleks : 

1UZF – LU12 

Ikatan Hidrogen 

NE2 - GLN281 : O 

 

 

HIS383,ALA356, 

GLN281,GLU384, 

ALA354,HIS387, 

GLU411,TYR523 

Ikatan Hidrofobik 

Pi-Sigma : HIS387 

Pi-Anion : GLU411 

Pi-Pi : TYR523 

Van der Waals 

LU13  

 

 

Kompleks : 

1UZF – LU13 

Ikatan Hidrogen  

 

ALA354,GLU384 

TYR523,HIS383 

ASP415,VAL380 

Ikatan Hidrofobik 

Pi-Sigma : VAL380 

Pi-Anion : ASP415  

Pi-Pi : HIS383 

Pi-Pi : TYR523 

Van der Waals 

LU14  

 

 

Kompleks : 

1UZF – LU14 

Ikatan Hidrogen  

 

HIS383,GLU411, 

HIS387,ALA354, 

ASP415,TYR523,  

Ikatan Hidrofobik 

Alkyl :  VAL380 

Pi-Alkyl : HIS513 

Pi-Alkyl : HIS353 
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Pi-Sigma : PHE457 

Pi-Anion : ASP415 

Pi-Pi : TYR523 

PHE457, VAL380, 

HIS353,HIS513 

Van der Waals 

LU15  

 

Kompleks : 

1UZF – LU15 

Ikatan Hidrogen  

ASP415,SER526, 

GLU411,ASP453, 

HIS513, VAL279,  

VAL380, HIS383 

Ikatan Hidrofobik 

Pi-Alkyl : VAL380 

Pi-Sigma : VAL379 

Pi-Pi : HIS383 

Van der Waals 

LU16  

 

 

 

Kompleks : 

1UZF – LU16 

Ikatan Hidrogen  

 

 

HIS387,HIS353, 

HIS513,HIS383, 

TYR523,PHE457, 

PHE527 

Ikatan Hidrofobik 

Pi-Alkyl : HIS387 

Pi-Alkyl : HIS353 

Pi-Alkyl : HIS513 

Pi-Alkyl : HIS 383 

Pi-Alkyl : PHE457 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE527 

Van der Waals 

LU17  

 

Kompleks : 

1UZF – LU17 

Ikatan Hidrogen  

 

 

PHE457,HIS353, 

PHE527,TYR523, 

HIS383 

 

Ikatan Hidrofobik 

Pi-Alkyl : HIS353 

Pi-Alkyl : PHE457 

Pi-Alkyl : PHE527 

Pi-Alkyl : TYR523 

Pi-Sigma : HIS383 

Van der Waals 

LU18  

 

Ikatan Hidrogen  

 Ikatan Hidrofobik 
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Kompleks : 

1UZF – LU18 

Alkyl : VAL379 

Alkyl : VAL380 

Pi-Alkyl : PHE457 

Pi-Alkyl : TYR523 

Pi-Sigma : HIS383 

HIS383,VAL379, 

VAL380,PHE527, 

PHE457,TYR523 

Van der Waals 

LU19  

 

 

 

Kompleks : 

1UZF – LU19 

Ikatan Hidrogen  

 

 

TYR523,HIS383, 

HIS353,TYR520, 

HIS513,PHE527 

Ikatan Hidrofobik 

Pi-Alkyl : TYR520 

Pi-Alkyl : HIS353 

Pi-Alkyl : HIS513 

Pi-Alkyl : PHE527 

Pi-Sigma : TYR523 

Pi-Sigma : HIS383 

Van der Waals 

LU20  

 

 

 

Kompleks : 

1UZF – LU20 

Ikatan Hidrogen 

 

 

 

 

TYR523,HIS383, 

TYR520,PHE457, 

PHE527 

Ikatan Hidrofobik 

Pi-Alkyl : TYR520 

Pi-Alkyl : PHE527 

Pi-Alkyl : PHE457 

Pi-Sigma : TYR523 

Pi-Sigma : HIS383 

Van der Waals 

LU21  

 

 

Kompleks : 

1UZF – LU21 

Ikatan Hidrogen 

NZ - LYS511 : O  

OH - TYR520 : O 

 

 

 

TYR520,LYS511, 

HIS353,TYR523, 

PHE457 

Ikatan Hidrofobik 

Pi-Alkyl : HIS353 

Pi-Alkyl : TYR523 
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Pi-Alkyl : PHE457 

Van der Waals 

LU22  

 

 

 

 

Kompleks : 

1UZF – LU22 

Ikatan Hidrogen 

NE2 - GLN281 : O 

NZ - LYS511 : O 

OH - TYR520 : O 

 

 

 

TYR520,LYS511, 

GLN281, PHE527, 

VAL380,HIS383, 

PHE457,TYR523 

Ikatan Hidrofobik 

Akyl : VAL380 

Pi-Alkyl : PHE527 

Pi-Sigma : HIS383 

Pi-Sigma : PHE457 

Pi-Sigma : TYR523 

Van der Waals 

LU23  

 

 

 

Kompleks : 

1UZF – LU23 

Ikatan Hidrogen  

 

 

HIS513,TYR523, 

PHE457,HIS383, 

HIS353 

Ikatan Hidrofobik 

Pi-Alkyl : HIS513 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE457 

Pi-Alkyl : HIS383 

Pi-Alkyl : HIS353 

Van der Waals 

LU24  

 

 

Kompleks : 

1UZF – LU24 

Ikatan Hidrogen 

ASP453 

LYS454 

 

 

 

LYS454,ASP453, 

TYR523,HIS383, 

PHE457 

Ikatan Hidrofobik 

Pi-Alkyl : TYR523 

Pi-Alkyl : HIS383 

Pi-Alkyl : PHE457 

Van der Waals 

LU25  Ikatan Hidrogen  
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Kompleks : 

1UZF – LU25 

ALA354  

ALA354,TYR523, 

HIS513, PHE527, 

VAL380,GLU384, 

HIS383 

Ikatan Hidrofobik 

Pi-Alkyl : PHE527 

Pi-Pi : VAL380 

Pi-Pi T: HIS383 

Pi-Anion : GLU384 

Van der Waals 

LU26  

 

 

Kompleks : 

1UZF – LU26 

Ikatan Hidrogen 

NE2 - GLN281 : O 

OH - TYR520 : O 

 

 

TYR520,GLN281, 

HIS513,TYR523,  

HIS383, PHE457, 

PHE527 

Ikatan Hidrofobik 

Pi-Pi T: HIS383 

Pi-Alkyl : PHE527 

Pi-Sigma : PHE457 

Van der Waals 

LU27  

 

 

Kompleks : 

1UZF – LU27 

Ikatan Hidrogen 

NE2 - GLN281 : O 

 

 

GLN281,TYR523,  

TYR520, HIS383, 

PHE527 

Ikatan Hidrofobik 

Pi-Pi T: TYR520 

Pi-Alkyl : HIS383  

Pi-Alkyl : PHE527 

Van der Waals 

LU28  

 

 

Kompleks : 

1UZF – LU28 

Ikatan Hidrogen  

 

 

ARG522,PRO407, 

HIS410,GLU403 

Ikatan Hidrofobik 

Alkyl : PRO407  

Alkyl : ARG522 

Pi-Alkyl :  HIS410 

Pi-Anion : GLU403 

Van der Waals 

LU29  Ikatan Hidrogen  
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Kompleks : 

1UZF – LU29 

ASP415 

TYR523 

ALA354 

GLU384 

 

ASP415,TYR523, 

ALA354,GLU384, 

HIS383,GLU411 

Ikatan Hidrofobik 

Pi-Pi T : HIS383 

Pi-Anion : GLU311 

Van der Waals 

LU30  

 

 

 

Kompleks : 

1UZF – LU30 

Ikatan Hidrogen 

NE2 - GLN281 : O 

OH - TYR520 : O 

THR282 

 

 

ASP453,TYR520, 

GLN281,THR282, 

TYR523,PHE527, 

HIS383,PHE527, 

VAL379 

Ikatan Hidrofobik 

Alkyl : VAL379 

Pi-Alkyl : HIS383 

Pi-Alkyl : PHE457 

Pi-Pi T : PHE457 

Van der Waals 

LU31  

 

 

Kompleks : 

1UZF – LU31 

Ikatan Hidrogen 

NE2 - GLN281 : O 

NZ - LYS511 : O  

OH - TYR520 : O 

GLU411 

HIS387 

 

 

 

TYR523, GLN281, 

TYR520,LYS511, 

GLU411,HIS387 

 Ikatan Hidrofobik 

Pi-Anion : TYR384 

Van der Waals 

LU32  

 

 

Ikatan Hidrogen 

GLN281 

THR282 
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Kompleks : 

1UZF – LU32 

Ikatan Hidrofobik 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE457 

Pi-Alkyl : HIS383 

GLN281, THR282 

GLU376, TYR523 

PHE457, HIS383 

Van der Waals 

LU33  

 

 

 

Kompleks : 

1UZF – LU33 

Ikatan Hidrogen  

 

 

HIS383,PHE527, 

TYR523,PHE457, 

HIS353,HIS513, 

TYR520 

Ikatan Hidrofobik 

Pi-Alkyl : HIS383 

Pi-Alkyl : PHE427 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE457 

Pi-Alkyl : HIS353 

Pi-Alkyl : TYR520 

Pi-Alkyl : HIS513 

Van der Waals 

LU34  

 

Kompleks : 

1UZF – LU34 

Ikatan Hidrogen 

NE2 - GLN281 : O 

NZ - LYS511 : O 

OH - TYR520 : O 

 

 

 

GLN281,LYS511, 

TYR520, HIS383, 

PHE527,TYR523 

Ikatan Hidrofobik 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE527 

Pi-Sigma : HIS383 

Van der Waals 

LU35  

 

 

 

Kompleks : 

1UZF – LU35 

Ikatan Hidrogen 

NE2 - GLN281 : O 

 

 

 

GLN281, ASP453, 

TYR523,PHE527, 

HIS383,VAL379 

Ikatan Hidrofobik 

Pi-Alkyl : VAL379 

Pi-Pi T : TYR523  

Pi-Pi T : PHE527 
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Pi-Pi T : HIS383 

Pi-Anion : ASP453 

Van der Waals 

LU36  

 

 

Kompleks : 

1UZF – LU36 

Ikatan Hidrogen 

OH - TYR520 : O 

OH - HIS513 : O 

TYR523 

HIS383 

GLU411 

 

 

 

HIS513,TYR523, 

GLU411,HIS383, 

TYR520 

Ikatan Hidrofobik 

Van der Waals 

LU37  

 

Kompleks : 

1UZF – LU37 

Ikatan Hidrogen  

 

TYR523,HIS513, 

TYR520, PHE527, 

HIS383 

Ikatan Hidrofobik 

Pi-Alkyl : HIS383 

Pi-Alkyl : PHE527 

Pi-Pi T : TYR520 

Van der Waals 

LU38  

 

Kompleks : 

1UZF – LU38 

Ikatan Hidrogen  

 

TYR523,HIS513, 

TYR520,PHE527, 

HIS383 

Ikatan Hidrofobik 

Pi-Alkyl : HIS383 

Pi-Alkyl : PHE527 

Pi-Pi T : TYR520 

Van der Waals 

LU39  

 

 

 

Kompleks : 

1UZF – LU39 

Ikatan Hidrogen 

NE2 - GLN281 : O 

 

 

 

GLN281, ASP453, 

TYR523,PHE527, 

PHE457,VAL379 

Ikatan Hidrofobik 

Alkyl : VAL370 

Pi-Alkyl : PHE457 

Pi-Alkyl : PHE527 

Pi-Anion : ASP453 
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Pi-Pi T : TYR523 

Van der Waals 

LU40  

 

 

 

 

Kompleks : 

1UZF – LU40 

Ikatan Hidrogen 

NE2 - GLN281 : O 

OH - TYR520 : O 

THR282 

 

 

 

TYR520,GLN281, 

THR282, ASP453, 

TYR523, HIS383, 

PHE457, VAL379, 

PHE527 

Ikatan Hidrofobik 

Alkyl : VAL379 

Pi-Alkyl : PHE457 

Pi-Alkyl : HIS383 

Pi-Pi T : PHE527 

Pi-Lone : TYR523 

Van der Waals 

LU41  

 

 

Kompleks : 

1UZF – LU41 

Ikatan Hidrogen 

NE2 - GLN281 : O 

 

 

 

GLN281, ASP453, 

TYR523, PHE527, 

HIS383 

Ikatan Hidrofobik 

Pi-Anion : ASP453 

Pi-Pi T : TYR523 

Pi-Pi T : PHE527 

Pi-Pi T : HIS383 

Van der Waals 

LU42  

 

 

 

Kompleks : 

1UZF – LU42 

Ikatan Hidrogen 

GLU384 

ASP415 

 

 

SER527,SER355, 

TYR523, GLU384, 

ASP415, ALA356, 

GLU411,HIS383, 

HIS353,HIS513, 

VAL380 

Ikatan Hidrofobik 

Van der Waals 

Pi-Pi  : HIS383 

Pi-Alkyl : VAL380 

Pi-Alkyl :HIS353 

Pi-Alkyl : HIS315 
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Pi-Anion : GLU411 

LU43  

 

 

 

Kompleks : 

1UZF – LU43 

Ikatan Hidrogen 

GLU411 

HIS383 

ASP453 

LYS454 

 

 

ALA354,TYR523, 

GLU411,HIS383, 

ASP453,LYS454, 

PHE457,VAL380, 

VAL379 

Ikatan Hidrofobik 

Pi-Alkyl : VAL380 

Pi-Pi T : VAL379 

Pi-Sigma : PHE457 

Van der Waals 

LU44  

 

 

Kompleks : 

1UZF – LU44 

Ikatan Hidrogen 

NE2 - GLN281 : O 

THR282 

 

 

GLU376,GLN281, 

THR282, TYR523, 

PHE457 

Ikatan Hidrofobik 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE457 

Van der Waals 

LU45  

 

 

 

 

Kompleks : 

1UZF – LU45 

Ikatan Hidrogen 

TYR523 

GLU384 

ASP453 

LYS454 

 

 

 

VAL379,HIS387, 

GLU384,TYR523, 

ASP453, LYS454, 

ALA354,HIS353,  

HIS383,PHE527 

Ikatan Hidrofobik 

Pi-Alkyl : ALA354 

Pi-Pi : HIS383 

Pi-Pi : HIS353 

Pi-Pi T : PHE527 

Van der Waals 

LU46  Ikatan Hidrogen  
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Kompleks : 

1UZF – LU46 

NE2 - GLN281 : O 

OH - TYR520 : O 

GLU411 

HIS383 

 

GLU384,ALA354, 

GLN281,TYR520, 

GLU411,HIS383, 

 PHE457 Ikatan Hidrofobik 

Pi-Sigma : PHE457 

Van der Waals 

LU47  

 

 

 

Kompleks : 

1UZF – LU47 

Ikatan Hidrogen 

ASP415 

TYR523 

GLU384 

ALA354 

 

 

 

ASP415,TYR523, 

GLU384,ALA354, 

HIS383,GLU411 Ikatan Hidrofobik 

Pi-Pi T : HIS383 

Pi-Anion : GLU411 

Van der Waals 

LU48  

 

 

Kompleks : 

1UZF – LU48 

Ikatan Hidrogen 

ASP453 

LYS454 

 

 

 

LYS454,ASP453, 

TYR523,PHE457, 

HIS383 

Ikatan Hidrofobik 

Pi-Alkyl : TYR523 

Pi-Alkyl : PHE457 

Pi-Alkyl : HIS383 

Van der Waals 

LU49  

 

 

 

Kompleks : 

1UZF – LU49 

Ikatan Hidrogen 

NE2 - GLN281 : O 

OH - TYR520 : O 

ASP453 

 

 

 

THR282,TYR523, 

ASP453,GLN281, 

TYR520, PHE457, 

Ikatan Hidrofobik 

Alky : HIS387 
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Pi-Alkyl : ALA356 

Pi-Pi T : PHE457 

Pi-Anion : GLU411 

GLU411, HIS387, 

ALA356 

Van der Waals 

LU50  

 

 

 

 

Kompleks : 

1UZF – LU50 

Ikatan Hidrogen 

TYR523 

 

 

 

TYR523, GLU384, 

GLU411, HIS353, 

HIS383,HIS513, 

PHE527,PHE457 

Ikatan Hidrofobik 

Pi-Alkyl : HIS513 

Pi-Alkyl : HIS383 

Pi-Alkyl : HIS353 

Pi-Alkyl : PHE527 

Pi-Anion : GLU411 

Pi-Anion : GLU384 

Pi-Sigma : PHE457 

Van der Waals 

LU51  

 

Kompleks : 

1UZF – LU51 

Ikatan Hidrogen 

GLU411 

HIS513, 

TYR523 

GLU384 

 

 

GLU411,HIS513, 

TYR523,GLU384, 

HIS387,ALA354 

 Ikatan Hidrofobik 

Van der Waals 

LU52  

 

 

 

Kompleks : 

1UZF – LU52 

Ikatan Hidrogen 

OH - TYR520 : O 

TY523 

ASP415 

LYS454 

ASP453 

 

 

 

TYR520,TYR523, 

ASP453,LYS454, 

ASP415,GLN281, 

LYS511,HIS383, 

GLU384 

Ikatan Hidrofobik 

Pi-Alkyl : HIS353 
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Van der Waals 

LU53  

 

 

Kompleks : 

1UZF – LU53 

Ikatan Hidrogen 

OH - TYR520 : O 

GLU411 

HIS387 

TYR523 

 

 

 

TYR520,TYR523, 

GLU411, HIS387, 

HIS353,VAL518 Ikatan Hidrofobik 

Pi-Alky = Val518 

Van der Waals 
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Lampiran 3 Analisis Ikatan Hidrogen selama 100 ns (100000 ps) 

Ligan Alami L36 

  
L30 LU2 

  
L39 L12 

  
L40 L49 
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Lampiran 4 Plagiarisme 
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Lampiran 5 Kartu Bimbingan 
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