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http://preadmet.bmdrc.org/

Menggambar struktur 2D
senyawa uji

Submit

Gambar VI11.3 Analisis farmakokinetik PreADMET

Struktur senyawa

Memasukkan Canonical SMILES

Pilih metode

- Method > select a decision tree >
Kroes TTC decision tree > Ok

- Method > select a decision tree >
Carcinogenicity by ISS > Ok

- Method > select a decision tree >
In Vitro Mutagenicity > Ok

Analisis

Gambar VI1.4 Analisis toksisitas menggunakan Toxtree®
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ALUR PENELITIAN SIMULASI MOLECULAR DOCKING

Makromolekul

Preparasi reseptor
dan ligan

- Mengunduh dari PDB (resolusi <2A,
tidak mutasi)

- Melakukan preparasi menggunakan
Discovery Studio Visualizer

Reseptor

Ligan Alami

- File>Open>masukkan
makromolekul yang sudah diunduh

- Script>Visualization>Publication
Quality

- Script>Selection>Select Water
Molecul>Delete

Script>Selection>Select Ligand
>Delete

- File>Save as>(reseptor.pdb)

Validasi

- RMSD <2

Simulasi Molecular Docking

- File=Open> masukkan
makromolekul yang sudah diunduh

- Script>Visualization>Publication
Quality

- Script>Selection>Select Water
Molecul>Delete

Script>Selection>Select Protein
Chains>Delete

- File>Save as>(ligan.pdb)

- Menggunakan Autodock tools

- Reseptor dan ligan di tambahkan muatan

- Output : format .pdbqt

- Mengatur gridbox

- Output : format.gpf

- Mengatur parameter docking
menggunakan metode lamarckian GA

- Output : format .dpf

- Melakukan running dengan Autogrid4
dan Auotdock4
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Optimasi ligan uji

- Mengunduh dari Pubchem

- Preparasi di MarvinSketch dengan
meminimize energy

- Output : format .mol2

Membuka situs

online SwissDock

Submit Docking

Reseptor

Ligan

- memasukan reseptor format .pdb - memasukan ligan format

.mol2

Memasukan email

Start docking

Hasil Docking akan dikirim lewat email
dan di-download bentuk CSV

Analisis Hasil

Gambar VI1.5 Skema alur penelitian molecular docking



LAMPIRAN 3

70

SENYAWA DAN SUMBERNYA

Tabel VII.1
Senyawa dan Sumbernya

No Nama Senyawa Sumber

1 Alpha Pinene Eucalyptus globulus
2 Beta Pinene Eucalyptus globulus
3 a-Terpineol Eucalyptus globulus
4 Limonene Eucalyptus globulus
5 1,8 eucalyptol Eucalyptus globulus
6 y-terpinene Eucalyptus globulus
7 Linalool Eucalyptus globulus
8 Sabinene Rimpang lempuyang
9 Pinocarveol Eucalyptus globulus
10 Terpinen-4-ol Eucalyptus globulus
11 Myrcene Kulit jeruk siam
12 p-cymene Rimpang lempuyang
13 Citral Rimpang jahe

14 Alpha pellandren Kayu secang

15 Carvacrol Lallemethia

16 Citronellal Minyak sereh wangi
17 Citronellol Minyak sereh wangi
18 Myrtenol Lallemethia

19 Verbenon Lallemethia

20 Ledol Eucalyptus globulus
21 Nerolidol Eucalyptus globulus
22 Spathulenol Eucalyptus globulus
23 Beta eudesmol Eucalyptus globulus
24 Alpha eudesmol Eucalyptus globulus
25 Farnesol Rimpang lempuyang
26 Alpha cedrene Rimpang jahe

27 10(14)-cadinene-4,11-diol Sinapsis arvensis
28 Costunolide Tanacethum partenium
29 Germacrane Teruntun

30 Totarol Junniper communis
31 Cis-abienol Abis balsame

32 Pimarol Gaharu

33 Pimaral Pinus sylvestris
34 Cembren A Sinularia fleksibilis
35 Grayanol B Leicothoe grayan
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No Nama Senyawa Sumber

36 Biformen Pinus densi flora

37 Podocarpoc acid Celastrus hipoleucus

38 Ferruginol Cryptoria japonica

39 Phytol Asam jawa

40 Gibberelic acid Lupinus

41 Alpha amyrine Akar manis

42 Lupeol Batang deris eliptica

43 Lupenone Teruntun

44 Betuline Teruntun

45 Germanicol Teruntun

46 Cycloartenol Teruntun

47 Taraxerol Teruntun

48 Oleanolic acid Cengkeh

49 Uvaol Daun cretagus pinatifida

50 Urcolid acid Axenic eriobotry

51 Tormentic acid Axenic eriobotry

52 Pomolic acid R,woodsii dan H.capitata

53 Oleanane Biji kedelai

54 Celastrol Batang mangkulitai

55 Salapermic acid Triterygium wilfordii

56 Mimuscopic acid Biji mimuscops elengi

57 Maslinic acid Crategus oxyyacantha

58 Moronic acid Myrceugenia euosma

59 Nigranoic acid Schisandra henryi dan
propinqua

60 Bevirimat Syzigium claviflorum

61 Hyptadienic acid Axenic eriobotrya
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Tabel VII.2

Struktur 2D dan 3D Native Ligand, Ligan Pembanding dan Senyawa Uji

No Native ligand dan Struktur 2D Struktur3D
senyawa
pembanding
1 Native ligan5rl4
{},;@g
2, Native ligan7buy
%
3 Native ligan 5r7y
ol
4 Lovinavir

k%
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Tabel VI1.2
Lanjutan
Native ligand dan Struktur 2D Struktur 3D
senyawa
pembanding
Remdesivir
"Qrgr
Senyawa uji Struktur 2D Struktur 3D
Alpha pinen )
m H

H H A

Beta pinen
H H HHH
H H
H
H \
H H é{\
H H
H H
a- terpineol }g
Limonene
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Tabel VI11.2

Lanjutan

No Senyawa uji Struktur 2D Struktur 3D
5 1,8 eucaliptol /
eucaliptol L %
m " H ) HH ‘
6 y-terpinen
7 Linalool j;
H W ”
8 Sabinene *%1
9 Pinocarveol )
HHHH ! i ﬁ\
10 Terpinen-4-ol y
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Tabel VI1.2
Lanjutan

No Senyawa uji Struktur 2D Struktur 3D
11 Myrcene )
H H H H JMF
12 p-cymene %
13 Citral J“g'\
H O H i ./L\‘
14 Alpha pellandrene
oo H HH }Q_‘“
15 Carvacrol
16 Citronellal
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Lanjutan
No Senyawa uji Struktur 2D Struktur 3D
17 Citronellol j;ir
v v ‘V
18 Myrtenol
19 Verbenone
mH H H H
20 Ledol é
21 | Nerolidol .
2
22 Spathulenol
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Lanjutan
No Senyawa uji Struktur 2D Struktur 3D
23 Beta eudesmol .
24 | Alpha eudesmol \
25 Farnesol 2
%
26 Alpha cedrene
27 10(14)-cadinene-
4,11-diol

28 Costunolide
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Lanjutan
No Senyawa uji Struktur 2D Struktur 3D
29 Germacrane )
30 Totarol %
§ )ﬂ,{ .
31 cis-abienol o | “H
32 Pimarol
.

33 Pimaral w&p
34 Cembrene A
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Lanjutan
No Senyawa uji Struktur 2D Struktur 3D
35 Grayanol B %ﬁ:
36 Biformen
37 Podocarpic acid
5

38 Ferruginol {?i%
39 Phytol

yt tot
40 Gibberellic acid
41 Alpha amyrine
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Lanjutan
No Senyawa uji Struktur 2D Struktur 3D
42 Lupeol s
%g?
43 Lupenone
44 Betulin
8
45 Germanicol .
,:f;g%&
46 Cycloartenol )
47 Taraxerol
e
48 Oleanolic acid
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Lanjutan
No | Senyawa uji Struktur 2D Struktur 3D
49 Uvaol ne
50 Urcolid acid
Akt
51 Tormentic acid o
x 8

52 | Pomolic acid 1
53 Oleanane
54 Celastrol ﬁé
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Tabel VI11.2
Lanjutan
No Senyawa uji Struktur 2D Struktur 3D
55 Salaspermic acid
Sj,%'f
56 Mimuscopic acid
e,
By
57 Maslinic acid §
58 Moronic acid ok
59 Nigranoic acid /
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Way2Drug =

» Home »  Definitions » Products »  Services » FAQ » Contacts

) (\ / (\ / Better solutions for your re‘ ch and d»}‘.v@‘apm-?n!
MO online
\ J

It is easy to use

o

Get more information
about biological potential of your compounds.

PASS Online predicts over 4000 kinds of biological activity, including pharmacological effects, mechanisms of
action, toxic and adverse effects, interaction with metabolic enzymes and transporters, influence on gene
expression, etc.

Gambar VI1.6 Tampilan situs PassOnline

@ Not secure | scfbio-iitd.resin/software/drugdesign/lipinsiajsp

Supercomputing Facility for Bioinformatics & Computational Biology, IIT Delhi

| | fiame | Group | Pubbicatons | Resources | Webmail | Contact Us
Lipinski Rule of Five
LUipinski rule of S helps in distinguishing between drug like and non drug like molecules. It predicts high

probebility of success o fedure due to drug likeness for molecules comalying with 2 or more of the
folawing rules

Molecutar mass less than 500 Dalton
High lipophilicity (expressed as LogP less than 5)
Less than 5 hydrogen bond donors

Le2s than 10 hydrogen bond acceptars

Molar refractivity should be between 40-130

These fiters help in early prechnical development and could help avosd costly late-stage predinical and
cinical failures .o draw » chemical structure Click Hare and foflow the instructions given.

Step 1: Input Drug File.

Input POB file | Choose File | No file chosen

Step 2 : Input pH Value

pH Valve |7 | (vatue ranges from 0.0 to 14.0]

Step 3: Click on "Submit’ to submit your job

Submit | Reset

How to Use the Tool

OPTION 1:-
« The input File should be in the following formats[*.pdb, *.mol,”.moi2, ¥ eyz, =.adf,¥.cmi

e The incut file name should not coatain whitesoace(s).

Gambar VI1.7 Tampilan situs Lipinski Rule of Five
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Pre

Home

About ® Druglikeness # ADME # Toxicity Community Commercial

Welcome to the PreADMET

PreADMET is a web-based application for predicting ADME data and building drug-like library using in silico method.
PreADMET ver 2.0 is also commercially available in the four editions: Descritpors, Endpoint, Standard and
Professional.

Drug-Likeness Prediction

Lipinski'r rule, lead-like rule, Drug DB like rule

ADME Prediction

caco-2, MDCK, BBB, HIA. plasima protein binding and skin permeability data

Toxicity Prediction

Ames test and rodent carcinogenicity assay

@ +8223939550~1 B2 webmaster@bmdrc.kr

12 B138A, YONSEI ENGINEERING RESEARCH COMPLEX, YONSEI UNIVERSITY, SEOUL, REPUBLIC OF KOREA

Lastest News

G-SFED and Human Nephrotoxicity
models will be added in Aug 2017

PreADMET Ver 2.1 is coming soon in
this month.

[2008/11] PreADME is one of the
most popular sites by
Cheminformatics.org.

[2008/10]1 New release of PreADMET
v2.0 windows version

Gambar VI11.8 Tampilan situs PreADMET

RCSB PDB

Deposit » Search » Visuallze ~ Analyze - Leam ~  More ~

163949 Biological
Macromolecular Structures
Enabling Breakthroughs in
Research and Education

-
PROTEIN DATA BANK

Advanc

Search | Bowse Anotations

1 ONR— - f ) 7
PDB-101 oo [1]] e gr..o....

A Structural View of
Biology

Thisresource is powered by the Protein
Data Bank archive-nformation about the
3D shapes of proteins, nuclele acids, and
complex assemblies that helps students
and researchers understand all aspects

P . . . - , A Ny o
Gambar VI1.9 Tampilan situs Protein Data

Bank (PDB)
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m National Library of Medicine

Natonal Center for Botec! iogy Info

Pub © hem About Blog Submit Contact

0o A mmlisiny

Quickly find chemical information from authoritative sources

Browse COVID-19 data available in PubChe

Try aspirin EGFR Co9HBO4

SwissDock

Swiss Institute of
Bioinformatics

Home Target Database ‘Submit Docking ‘ Command Line Access Help Forum Contact

This website provides an access to:
« SwissDock, a web senvice to predict the molecular interactions that may occur between a target protein and a small molecule.
« $3DB, a database of manually curated target and ligand structures, inspired by the Ligand-Protein Database

‘Would you like to organize a workshop? Please let us know so that we can adjust the computing resources accordingly

« Propose a binding mode for a ligand + Generate a complex to perform subsequent calculations

« Create figures for your articles « Design inhibitors for the target of your choice

SwissDock is based on the docking software EADock
D88, whose algorithm consists of the following steps:

1. many binding modes are generated eitherin a
box (local docking) or in the vicinity of all target
cavities (blind docking)

2. simultaneously, their CHARMM energies are
estimated on a grid

T 3 o, - | e
Gambar VI1.11 Tampilan situs SwissDock
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LAMPIRAN 6
RESIDU ASAM AMINO

Tabel VII.3
Residu Asam Amino Simulasi Molecular Docking Senyawa Turunan Terpenoid
Terhadap Reseptor ID 5RL4

No Ligan uji Residu asam amino

1 | Alpha pinen MET165,MET49

2 | Betapinen MET165,CYS44,MET49,
CYS145

3 | a- terpineol MET49, HSD41,MET165

4 | Limonene HSD41,MET49, MET165

5 | 1,8 eucaliptol / eucalyptol | MET165,HSD41,MET49

6 | Y-terpinen CYS44,MET49,MET165,
HSE164

7 | Linalool PRO168,MET165,MET49,
CYS44,HSD41

8 | Sabinene MET165,MET49,HSD41

9 | Pinocarveol MET165,HSD41,MET49

10 | Terpinen-4-ol MET49,MET165,HSD41

11 | Myrcene HSD41,PRO168,LEU167,
MET165

12 | P-cymene MET165,HSD41,MET49,
CYS44

13 | Citral LEU167,MET165,HSDA41,
HSE164

14 | Alpha pellandrene MET49,MET165,HSD41

15 | Carvacrol MET165,MET49,CYS44,
HSDA41

16 | Citronellal HSD41,MET165,PRO168

17 | Citronellol HSD41,MET49,MET165,
GLU166,ARG188, THR90

18 | Myrtenol MET165,MET49

19 | Verbenone MET49,MET165,CYS145

20 | Ledol MET49,CYS145,MET165,
HSD41

21 | Nerolidol CYS145MET49,MET165,
HSE164,HSD41

22 | Spathulenol MET49,MET165,HSD41,
GLU166
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Tabel VII.3

Lanjutan

No

Ligan Uji

Residu asam amino

23

Beta eudesmol

MET49,HSD41,MET165

24

Alpha eudesmol

MET165,HSD41,CYS44,
MET49

25

Farnesol

PRO168,HSD41,CYS145 MET165

26

Alpha cedrene

MET49,HSD41,MET165

27

10(14)-cadinene-4,11-diol

CYS44,MET49,HSDA41,
MET165,GLU166

28 | Costunolide CYS145,MET165

29 | Germacrane HSD41,MET49,MET165

30 | Totarol MET165,CYS145,GLY 143,
LEU27,MET49,HSD41

31 | Cis-abienol PRO168,MET49,HSD41,
CYS145MET165,LEU167

32 | Pimarol HSD41,MET49,CYS44,
MET165

33 | Pimaral MET165,MET49,HSDA41,
CYS145

34 | Cembrene A HSD41,MET165,LEU167,
PRO168,CYS145

35 | Grayanol B GLU166,GLY143,ASN142,
CYS145,MET49,HSD41

36 | Biformen MET165,MET49,HSD41

37 | Podocarpic acid CYS145,ASN142,GLY143,

MET49,HSD41

38 | Ferruginol MET165,HSD41,MET49

39 | Phytol MET49,CYS44

40 | Giberrelic acid THR26,CYS145,GLY 143

41 | Alpha amyrine CYS145

42 | Lupeol HSD41,MET49,THR24

43 | Lupenone MET49,CYS145

44 | Betulin GLU166,HSD41,MET49

45 | Germanicol MET165,MET49

46 | Cycloartenol MET165,HSD41,MET49

47 | Taraxerol CYS145MET165,HSD41,MET49
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Tabel VII.3
Lanjutan

No Ligan Uji Residu asam amino

48 | Oleanolic acid MET49,HSD41,MET165

49 | Uvaol MET165,CYS145,PRO168

50 | Urcolid acid MET49,ASN142,GLY143,
CYS145

51 | Tormentic acid HSD41,MET165,META49,
ASN142

52 | Pomolic acid ASN142,CYS145,GLU166,
MET165

53 | Oleanane MET49,HSD41,MET165,
PRO168

54 | Celastrol PRO168,MET49,MET165,
HSD41

55 | Salaspermic acid MET49,CYS145

56 | Mimuscopic acid ASN142,GLY143,MET49

57 | Maslinic acid MET49,ASN142,GLY143,
CYS145,SER144,LEU27

58 | Moronic acid CYS145,ASN142,GLY143,
MET49

59 | Nigranoic acid PRO168,ALA191,THR90,
GLN189,MET49,ASN142,
GLY143,MET165

60 | Bevirimat SER46,MET49,LEU167,
MET165,PRO168,CYS145

61 | Hyptadienic acid MET49,HSD41
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Tabel VII.4
Residu Asam Amino Simulasi Molecular Docking Senyawa Turunan Terpenoid
Terhadap Reseptor ID 5R7Y

No Ligan Uji Residu asam amino

1 | Alpha pinen MET49,CYS49

2 | Beta pinen MET49,CYS145

3 | a- terpineol CYS145MET165,MET49

4 | Limonene CYS145,MET49,MET165

5 | 1,8 eucaliptol / eucalyptol | GLU166,MET165,CYS145

6 | Y-terpinen MET49,MET165,CYS145

7 | Linalool MET165,MET49,CYS145

8 | Sabinene CYS145,MET49MET165

9 | Pinocarveol CYS145,GLU166,MET49

10 | Terpinen-4-ol CYS145,MET165,MET49

11 | Myrcene MET165,MET49,CYS145

12 | P-cymene MET49,MET165,GLU166,CYS145
13 | Citral CYS145

14 | Alpha pellandrene CYS145MET49,MET165

15 | Carvacrol MET49,MET165,HSE41,CYS145
16 | Citronellal CYS145,MET165,MET49

17 | Citronellol LEU141,CYS145MET49,MET165
18 | Myrtenol CYS145,MET49

19 | Verbenone MET165,CYS145

20 | Ledol CYS145,GLU166

21 | Nerolidol GLU166,MET49,MET165,PR0O168,CYS145
22 | Spathulenol CYS145MET165,MET49

23 | Beta eudesmol CYS145MET49

24 | Alpha eudesmol CYS145,MET49

25 | Farnesol CYS145,MET49,GLU166,LEU167,MET165
26 | Alpha cedrene CYS145MET165MET49

27 | 10(14)-cadinene-4,11-diol | CYS145,MET49,MET165

28 | Costunolide CYS145,MET49,MET165

29 | Germacrane CYS145,MET49

30 | Totarol MET165,MET49
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Tabel VIIL.4
Lanjutan

No Ligan uji Residu asam amino
31 | Cis-abienol CYS145,MET49,MET165,LEU167,

PRO168
32 | Pimarol MET49,GLU166
33 | Pimaral MET49
34 | Cembrene A CYS145MET49
35 | Grayanol B CYS44,HSE41,MET49
36 | Biformen CYS145,MET165,MET49
37 | Podocarpic acid GLU166
38 | Ferruginol GLY143,LEU141,MET49,CYS145
39 | Phytol LEU167,PRO168,MET165
40 | Gliberreacid acid GLU166
41 | Alpha amyrine CYS145
42 | Lupeol CYS145MET49
43 | Lupenone MET165,GLU166,MET49
44 | Betulin THR24,MET49,GLU166,CYS145
45 | Germanicol MET49,CYS145
46 | Cycloartenol PRO168,CYS145 MET49,MET165
47 | Taraxerol CYS145,MET49,THR24
48 | Oleanolic acid CYS145,THR24
49 | Uvaol MET49
50 | Urcolid acid ASN142 MET49,MET165,GLU166
51 | Tormentic acid GLU166,ASN142,MET49,HSE41
52 | Pomolic acid CYS145,MET49,MET165,HSEA41,

THR24
53 | Oleanane MET49,CYS145
54 | Celastrol SER46,MET49,GLU166,CYS145
55 | Salaspermic acid PRO168,HSE164,MET49
56 | Mimuscopic acid ASN142,GLU166
57 | Maslinic acid GLU166,MET165,MET49,SER46
58 | Moronic acid ASN142
59 | Nigranoic acid PRO168,ALA191,ARG188,LEU50
60 | Bevirimat GLU166,THR190,ALA191,

GLN189,MET49
61 | Hyptadienic acid SER46,GLU47,MET49,GLU166
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Tabel VIIL5

Residu Asam Amino Simulasi Molecular Docking Senyawa Turunan Terpenoid

Terhadap Reseptor ID 7BUY

No Ligan Uji Residu asam amino
1 | Alpha pinen MET165,MET49
2 | Beta pinen MET49,MET165
3 | a-terpineol LEU167,MET165MET49
4 | Limonene PRO168,LEU167,MET165,MET49
M Y, 4 CYS145,GLY143,LEU27
eucalyptol
6 | Y-terpinen MET16,HSE41,MET49,HSE164
7 | Linalool PRO168,MET165,LEU167,HSE41,HSE164,MET49
8 | Sabinene MET165,HSE41,MET49
9 | Pinocarveol CYS145,GLY143
10 | Terpinen-4-ol HSE41,HSE164,MET165,MET49
11 | Myrcene HSE164,MET49,HSE41,MET165,PRO168
12 | P-cymene MET165,HSE164,MET49,HSE41
13 | Citral LEU167,MET165,HSE41,HSE164,MET49
14 | Alpha pellandrene MET165,MET49

15 | Carvacrol GLU166,MET165,HSE164,MET49,HSE41
16 | Citronellal HSE41,HSE164,MET49,MET165
17 | Citronellol MET165,MET49,HSE164,HSE41
18 | Myrtenol MET49,HSE41,GLU166,MET165
19 | Verbenone MET165,MET49
20 | Ledol CYS145MET49,HSE164,HSE41,MET165
21 | Nerolidol PRO168,GLU166,MET49,HSE41,CYS145,MET165
22 | Spathulenol CYS145,MET49,MET165
23 | Beta eudesmol PRO168,LEU167,MET165,MET49
24 | Alpha eudesmol MET49,MET165,LEU167,PRO168
25 | Farnesol MET49,HSE41,MET165,HSE164,CYS145
26 | Alpha cedrene MET165,MET49,CYS145
27| 10(14)-cadinene- | ) ;156 MET165,MET49
4,11-diol
28 | Costunolide MET165,HSE41,HSE164,MET49,THR90
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Tabel VIIL5
Lanjutan

No Ligan Uji Residu asam amino
29 Germacrane HSE41,MET165,MET49,HSE164
30 Totarol CYS145,MET165,MET49
31 Cis-abienol CYS145MET49,MET165
32 Pimarol MET165,MET49,CYS145
33 Pimaral MET165,MET49,GLY143,CYS145
34 Cembrene A MET49,MET165,CYS145
35 Grayanol B GLY143,GLU166
36 Biformen CYS145,MET165,MET49
37 Podocarpic acid CYS145,HSE41,MET165,MET49,ASN142
38 Ferruginol MET165,MET49,CYS145
39 Phytol LEU167,MET165,HSE164,HSE41,PHE140,

MET49,CYS145
40 Giberrelecid acid | MET49,ASN142,GLY143,CYS145
41 Alpha amyrine MET165,MET49,THR26
42 Lupeol CYS145,MET49,GLU166
43 Lupenone MET49,CYS145
44 Betulin MET49,MET165,HSE41,CYS145
45 Germanicol THR24,MET165,MET49
46 Cycloartenol MET165,MET49, THR26
47 Taraxerol PRO168,MET165,CYS145MET49
48 Oleanolic acid ASN142, MET49,MET165
49 Uvaol CYS14,MET165,MET49
50 Urcolid acid MET165,CYS145
51 Tormentic acid THR26,GLU166,MET165,MET49
52 Pomolic acid GLY143,LEU27, MET49
53 Oleanane CYS145MET165,MET49
54 Celastrol ASN142,GLY143,LEU27,CYS145META49,

MET165
55 Salaspermic acid | THR24, THR25,CYS145
56 Mimuscopic acid | GLU166,MET165MET49,CYS145,GLY 143, THR26
57 Maslinic acid ASN142
58 Moronic acid ASN142,GLY143,MET49
59 Nigranoic acid LEU50,MET49,ASN142,SER144,GLY143,CYS145
60 Bevirimat SER46,MET165,PR0O168,CYS145
61 Hyptadienic acid | CYS145,GLN189,ARG188
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