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SKEMA PENELITIAN

Penyiapan Struktur Makromolekul
(ER-a dan ER-B)

Pengunduhan Struktur dari Protein
Data Bank melalui situs
http://www.rsch.org/pdb

Output :
3ERT.pdb dari ER-a. dan
1QKM.pdb dari ER-B

Memisahkan molekul air dan ligan
dari reseptor melalui program
Discovery Studio Visualizer

Optimasi dengan penambahan atom
hidrogen melalui program
AutoDockTools (versi 1.5.6)

Output :
Reseptor.pdbqt dari ER-a.
dan dari ER-

Penyiapan Struktur Ligan Alami
ER-a dan ER-p

Pengunduhan Struktur Ligan dari
PubChem melalui situs
http://PubChem.ncbi.nlm

Output :
4-Hidroksitamoksifen.sdf dari ER-a
dan Genistein.sdf dari ER-f

Pengonversian format dari .sdf ke
.pdb dengan program Discovery
Studio Visualizer

Output :
4-Hidroksitamoksifen.pdb dan
Genistein.pdb

Optimasi dengan Discovery Studio
Visualizer dan pengaturan grid box
parameters melalui program
AutoDockTools (versi 1.5.6)

Output :
4-Hidroksitamoksifen.pdbqt
dan Genistein.pdbqt

Penambatan molekul ligan terhadap ER-o dan ER- melalui AutoDockTools (versi 1.5.6)

Analisis dan Visualisasi Penambatan Molekul

Gambar Il.1  Skema penelitian penambatan molekul
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Output : RMSD hasil validasi, AG, KI, dan Interaksi Ikatan

Validasi metode melalui redocking 3ERT dengan ligan alami 4-Hidroksitamoksifen
dan 1QKM dengan ligan alami Genistein

Analisis ligan uji dengan aturan Lipinski melalui situs
www.scfbio-iitd.res.in/software/drugdesign/lipinski.jsp

Penambatan molekul ligan uji pada ER-a dan ER-B melalui AutoDockTools (versi 1.5.6)

Analisis dan Visualisasi Penambatan Molekul ligan uji

Gambar 1.1 (lanjutan)
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PROTEIN DATA BANK

RCSE PDB: Homepage X e - 8 X

& C | @ Secure | https://www.resb.org

RCSB PDB  Deposit ~ Search » Visualize ~ Analyze v Download v Leam v More ~

(a'a) 138464 Biological

S Macromolecular Structures

o Enabling Breakthroughs in
R

OTEIN DATA BANK Researchand Education

Advanced Search | Browse by Annotations

EMD: AT Workdwide:
DE @20t il me 37:::".“

A Structural View of Biology

This resource is powered by the Protein Data Bank archive-information about the
3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and researcher all aspects of and

from protein synthesis to health and disease.

# Deposit

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.

Q Seal

The RCSB PDB builds upon the data by creating tools and resources for
research and education in molecular biology, structural biology, computational
[l Visualize biology, and beyond

New Video: What is a Protein?
Analyze = :

# Download

Wl Leam

Vacuolar ATPase 0

Gambar I11.1  Tampilan Situs Protein Data Bank
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MARVINSKETCH (VERSI 5.2.5.1)
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MarvinSketch 5.2.5.1 -

File Edit View Insert Atom Bond Structure Tools Help

(ol [ (I = O (W (= (20

U oQow

20

Gambar 111.2 Tampilan Perangkat Lunak MarvinSketch (versi 5.2.5.1)
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PUBCHEM

(©) The PubChem Praject X

52

2] - X

< (¢] ‘ & Secure | https://pubchem.nebinim.nin.gov

| 0O

Databases »  Upload  Services >  Help more »  Today's Staistics »

PubChem

@ BioAssay OO Compound (31 E Substance [

Limits
H — Advanced

Try the PubChem Search Beta

New PubChem BioAssay Tools, a legacy collection of bioactivity analysis services, will be
refired on Nov. 1, 2018. Read more.

more.. &

‘Wirite to Helpdesk | Disclaimer | Privacy Statement | Accessibility | Data Citafion Guidelines
National Center fer Biotechnology Information
NLM | NIH | HHS

Gambar 111.3 Tampilan Situs PubChem
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Structure Search
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Structure Clustering
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Upload
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AUTODOCKTOOLS (VERSI 1.5.6)

F& AutoDockTools — ] >

File 3D Graphics Edit Select Display Color Compute Hydrogen Bonds  Grid3D  Help

AEde Fo & J_;MM£hﬂl

[2DT42 Ligand  Flexible Residues Grid Docki
I
<

DashBoard I Anilol ] Tools |

Sel_:l _”m_l
L’.&_:_’h_.qZZ SLBCQ&MSOLH%

¥ All Molecules %%
Current Selection L% YA

Mod.: [None Time:[0.000  Selected: Done 100% Spin off — |FR:[ 0.0 [P

Gambar I11.4 Tampilan Perangkat Lunak AutoDockTools (versi 1.5.6)
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DISCOVERY STUDIO VISUALIZER

Discovery Studio Visualizer — O Y

File Edit View Chemistry Structure Sequence Chart Scripts Tools Window Help

Ligand i Pharmacophores | Small Molecules | X-ray | My Tools Se: Q
PGk New < ﬁ % ﬁ > X £ %‘ [:j L) @D\splay Style... ~ [} | Non-bond Interactions... =
Tools (£ | &[] 05 welcome [ || [2] reseptorbeta [ l fim}

Wiew Interactions & ‘
Define the receptor and ligand.

Define Receptor: reseptorbeta
Define Ligand: <undefined>
Step through ligands.
F + 3+
Display receptor-igand interactions.
i Ligand Interactions
Interaction Options...
Expand Contract
Show Distances  Show Types
Display receptor surfaces.
Aromatic H-Bond Charge
Hydrophobic  Ionizability SAS
Expand Contract
Change the visibility of the receptor and ligand.
Receptor Ligand
Interacting Atoms | Pocket Atoms

Show receptor-igand interactions on a 2D diagram.

Show 2D Diagram
Define and Edit Binding Site 7

| Enable Additicnal Features

Gambar I11.5 Tampilan Perangkat Lunak Discovery Studio Visualizer
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PRE-ADMET FARMAKOKINETIKA

I ADME - PreADMET | Prec X \<® Struktur Atomik Asam A X \\ | e = X

& C | @ secure | ntipsy/preadmetbmarckr/adme/ %O @

MDL mol and sdfile Molecular descriptors  Drugiikeness  ADME Prediction  Toxicity prediction  Login  Register Q Flogn f W 8 in

q)r A[] M ET € +8223939550~1 A webmaster@bmdrc kr
e ) B138A, YONSEI ENGINEERING RESEARCH COMPLEX. YONSE| UNIVERSITY. SEOUL, REPUBLIC OF KOREA.

Home About @ Druglikeness % ADME % Toxicity Community Commercial

ADME

UIRCEEZS & S S = -
R IR 2R el 1fe T

Menday, 13 Auqust 2018 b

Gambar I11.6 Tampilan Situs Farmakokinetika
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PRE-ADMET TOKSISITAS

2 Toxicity - PreADMET | Pre X \<© Struktur Atomik Asam A X |\ (-] = X

< G | @ Secure | hitps//preadmet bmdre kr/toxicity/ %O ®

MDL mol and sd file  Molecular descriptors  Druglikeness ~ ADME Prediction  Toxicity prediction  Logln  Register Q ¢ Logn f w 8 in

q)r ADMET £ +8223939550~1 B3 webmaster@bmdrekr
e {r B138A, YONSEI ENGINEERING RESEARCH COMPLEX, YONSEI UNIVERSITY, SEQUL, REPUBLIC OF KOREA.

Home About @ Druglikeness % ADME #§ Toxicity Community Commercial

Toxicity

¥ & &P Q @ 1
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Gambar I11.7 Tampilan Situs Toksisitas
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STRUKTUR 3D MAKROMOLEKUL

Gambar IVV.1 Struktur ER-a tertambat 4-Hidroksitamoksifen ID 3ERT

Gambar IV.2  Struktur ER-f tertambat genistein ID 1QKM
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STRUKTUR 2D LIGAN UJI TURUNAN XANTON

Gambar IV.3 1-Isomangostin

Gambar IVV.4 1-Isomangostin Hidrat
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Gambar IV.5 3-Isomangostin

Gambar IV.6  3-Isomangostin Hidrat



LAMPIRAN 10
(LANJUTAN)

Gambar IV.7 6-Deoksi-y-Mangostin

HO
CH

OH

H.C CH

Gambar IVV.8 8-Desoksigartanin
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Gambar IV.9 11-Hidroksi-1-lsomangostin

Gambar V.10 o-Mangostin
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Gambar IV.11 B-Mangostin

Gambar 1V.12 y-Mangostin
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Gambar 1VV.13 Br-Xanton A

O OCH

OH

OH OH

Gambar 1VV.14 Br-Xanton B
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Gambar 1VV.15 Demetilcalabaxanton

Gambar IVV.16 Garcimangoson A
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Gambar V.17 Garcimangoson B

OH

Gambar V.18 Garcimngoson C
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0 OH CH,
CH,
HO o OH
H,C CH

Gambar 1VV.19 Garcinon A

Gambar 1VV.20 Garcinon B
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Gambar 1VV.21 Garcinon C

Gambar 1VV.22 Garcinon D
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H,C CH

HO
CH3
HO
H,C CH,
Gambar 1VV.23 Garcinon E
OH @) OH CH3
CH3
@) OH
OH
H,C CH

Gambar 1VV.24 Gartanin
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Gambar IVV.25 Mangostanin

Gambar V.26 Mangostanol
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Gambar V.27 Mangostenol

CH

CH

OH

Gambar V.28 Mangostinon
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H,C

Gambar IVV.29 Mangostenon A

H,C CH

3 3

Gambar 1V.30 Mangostenon B
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Gambar 1V.31 Mangostenon C

Gambar V.32 Mangostenon D
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Gambar 1VV.33 Mangostenon E

HO

HO o) OH

Gambar 1V.34 Norathyriol
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H,C CH

3

Gambar 1VV.35 Tovofilin B

OH

Gambar 1VV.36 Trapezifolixanton
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Gambar 1VV.37 Twaitesixanton

CH, 0 OH
|
o
CH,
OH
HO o O CH,

Gambar 1V.38 Mangostatin
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Gambar V.39 1,6-Dihidroksi-7-Metoksi-8-(3-metilbut-2-enil)-6’,6’-Dimeti-

Pirano(2’,3’:2,3)Santon

OH 0] OH CH

CH

OH CH

Gambar V.40 1,5,8-Trihidroksi-3-Metoksi-2-(3-Metilbut-2-Enil)Santon
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OH CH

Gambar 1V.41 1,5-Dihidroksi-3-Metoksi-2-(3-Metilbut-2-Enil)Santon

CH

HO O @)

Gambar V.42 1,6-Dihidroksi-3-Metoksi-2-(3-metilbut-2-Enil)Santon
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HO
CH

Gambar 1V.43 1,7-Dihidroksi-3-Metoksi-2-(3-Metilbut-2-Enil)Santon
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LAMPIRAN 11
HASIL VALIDASI METODE DOCKING (REDOCKING) ER-a ID 3ERT

Tabel V.1
Hasil Validasi Redocking ER-a ID 3ERT

CLUSTERING HISTOGRAM

|

Clus | Lowest | Run | Mean | Mum | Histogram
|
|

-ter | Binding | Binding | in |
Rank | Energy | Energy | Clus] 5 10 15 2@ 25 3@ 35
| | | l__: | I I S

1] 1161 | 68| -11.41 | 100 |
| | |

Number of multi-member confermational clusters found = 1, out of 10@ runs.

RMSD TABLE
| | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| | | | | |
1 1 60 -11.61 0.00 1.89 RANKING
1 2 29 -11.61 8.29 1.11 RANKING
1 3 21 -11.61 0.54 1.28 RANKING
1 4 75 -11.60 6.39 1.87 RANKING
1 5 92 -11.59 0.47 1.67 RANKING
1 6 37 -11.58 0.29 1.14 RANKING
1 7 86 -11.56 8.34 1.12 RANKING
1 8 97 -11.56 8.41 1.04 RANKING

Gambar V.1  Hasil visualisasi tumpang tindih dari ER-a ID 3ERT ligan alami
4-Hidroksitamoksifen (merah muda) dengan redocking (biru)
menghasilkan nilai RMSD 1,09 A
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LEL
A:3654

Gambar V.2  Interaksi hasil validasi redocking pada ER-a ID 3ERT

u: A4 A

,,& '/"\

4 H15524

Gambar V.3  Visualisasi interaksi 4-Hidroksitamoksifen dengan ER-a ID
3ERT
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HASIL VALIDASI METODE DOCKING (REDOCKING) ER-g ID 1QKM

Tabel V.2
Hasil Validasi redocking ER-B ID 1QKM

CLUSTERING HISTOGRAM

|
Clus | Lowest | Run | Mean | Mum | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 18 15 20 25 3@
| | R I I |
1| -18.25| 28| -10.25 | 108 |

Number of multi-member conformational clusters found = 1, out of 10@ runs.

RMSD TABLE

| | |
Rank | Sub- | Run | Binding

|
| Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| | | | | |
1 1 28 -18.25 0.00 0.43 RANKING
1 2 15 -108.25 8.02 8.47 RANKING
1 3 5 -168.25 8.83 8.49 RANKING
1 4 81 -108.25 B.04 8.46 RANKING
1 5 14 -168.25 8.83 8.49 RANKING
1 6 72 -108.25 8.19 8.50 RANKING
1 7 57 -10.25 8.02 8.49 RANKING
1 ] 6 -108.25 8.19 8.50 RANKING

Gambar V.4

genistein (merah) dengan
RMSD 0,48 A

Hasil visualisasi tumpang tindih dari ER-B ID 1QKM ligan alami

redocking (hijau) menghasilkan nilai
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Gambar V.5 Interaksi hasil validasi redocking pada ER-B ID 1QKM

Gambar V.6  Visualisasi interaksi genistein dengan ER-f ID 1QKM



LAMPIRAN 13

LEAD COMPOUND XANTON
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Gambar V.7  Interaksi Ligan Demetilcalabaxanton pada ER-f ID 1QKM

@
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Gambar V.8 Interaksi Ligan Trapezifolisanton pada ER-p ID 1QKM
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SIFAT FISIKOKIMIA LIGAN

84

Tabel V.3
Hasil Prediksi Sifat Fisikokimia Ligan
Ikatan
No Nama Ligan BM Log Hidrogen Molgr_
P D A Refractivitas
1 | 1-Isomangostin 410 | 5,05 2 6 112,43
2 | 1-Isomangostin Hidrat 428 | 4,01 3 7 112,98
3 | 3-Isomangostin 410 | 5,05 2 6 112,43
4 | 3-Isomangostin Hidrat 428 | 4,01 3 7 112,98
5 | 6-Deoksi-y-Mangostin 396 | 4,86 4 6 109,31
6 | 8-Desoksigartanin 380 | 5,15 3 5 107,65
7 | 11-Hidroksi-1- 426 | 4,02 3 7 113,82
Isomangostin
8 | Alfa Mangostin 410 | 5,16 3 6 114,21
9 | Beta Mangostin 424 | 5,46 2 6 119,09
10 | Gama Mangostin 396 | 4,86 4 6 109,31
11 | Br-Xanton A 396 | 4,64 2 6 105,77
12 | Br-Xanton B 274 | 2,14 3 6 67,93
13 | Demetilcalabaxanton 378 | 5,12 2 5 106,59
14 | Garcimangoson A 460 | 6,31 2 6 130,33
15 | Garcimangoson B 408 | 5,02 1 6 111,37
16 | Garcimangoson C 412 | 3,72 4 7 108,93
17 | Garcinon A 380 | 5,15 3 5 107,65
18 | Garcinon B 394 | 4,83 3 6 108,26
19 | Garcinon C 414 | 4,05 ) 7 110,80
20 | Garcinon D 428 | 4,36 4 7 115,69
21 | Garcinon E 464 | 6,37 4 6 132,45
22 | Gartanin 396 | 4,86 4 6 109,31
23 | Mangostanin 426 | 4,02 3 7 113,82
24 | Mangostanol 426 | 4,02 3 7 113,82
25 | Mangostenol 426 | 4,13 4 7 115,59
26 | Mangostenon A 460 | 6,31 2 6 130,33
27 | Mangostenon B 462 | 6,23 2 6 129,62
28 | Mangostenon C 442 | 351 4 8 115,01
29 | Mangostenon D 396 | 4,75 3 6 107,54
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Ikatan
No Nama Ligan BM Log Hidrogen Molgr_
P D A Refractivitas
31 | Mangostinon 380 | 5,37 3 5 107,51
32 | Norathyriol 260 | 1,84 4 6 63,04
33 | Tovofilin B 460 | 6,31 2 6 130,33
34 | Trapezifolixanton 378 | 5,12 2 5 106,59
35 | Twaitesixanton 376 | 5,09 1 5 105,53
36 | Mangostatin 358 | 2,51 3 7 90,68
37 | 1,6-Dihidroksi-7- 423 | 5,55 2 6 118,96
Metoksi-8-(3-Metilbut-2-
Enil)-6°,6’-Dimetil-
Pirano-(2’,3”:2,3)Santon
38 | 1,5,8-Trihidroksi-3- 324 | 0,00 0 6 0,00
Metoksi-2-(3-Metilbut-2-
Enil)Santon
39 | 1,5-Dihidroksi-3- 326 | 3,95 2 5 89,47
Metoksi-2-(3-Metilbut-2-
Enil)Santon
40 | 1,6-Dihidroksi-3- 326 | 3,95 2 5 89,47
Metoksi-2-(3-Metilbut-2-
Enil)Santon
41 | 1,7-Dihidroksi-3- 326 | 3,95 2 5 89,47
Metoksi-2-(3-Metilbut-2-
Enil)Santon
42 | 4-Hidroksitamoksifen 387 | 571 1 3 121,24
43 | Genistein 260 |-1,31 0 5 62,69
44 | Klomifen 405 | 6,56 0 2 124,37
45 | Tamoksifen 385 | 6,38 0 2 124,19
Keterangan : Log P = Kelarutan
D = Donor Ikatan Hidrogen
A = Akseptor Ikatan Hidrogen

BM = Bobot Molekul
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PENAMBATAN MOLEKUL PADA ER-a ID 3ERT

Tabel V.4
Hasil Penambatan Ligan pada ER-a
. Ikatan Residu Asam

No Nama Ligan AG | KI Hidrogen Amino

1 | 1-Isomangostin -8,07 | 1,2 1 MET421

2 | 1-Isomangostin Hidrat -9,09 | 215 1 GLU353

3 | 3-Isomangostin -8,09 | 1,2 3 MET343, ASP351,
THR347

4 | 3-Isomangostin Hidrat -9,20 | 181 2 GLU353, ARG394

5 | 6-Deoksi gama -8,13 | 1,2 1 ASP351

mangostin
6 | 8-Desoksigartanin -9,28 | 157 2 MET343, GLU353
7 | 11-Hidroksi-1- -1,76 | 2 - =
Isomangostin

8 | Alfa Mangostin -8,51 | 573 1 THR347

9 | Beta Mangostin -8,69 | 427 1 THR347

10 | Gama Mangostin 8,13 | 11 1 THR347

11 | Br-Xanton A -7,86 | 1.2 2 THR347, MET343

12 | Br-Xanton B -6,45 | 19 3 LEU346, ARG394
LEU387

13 | Demetilcalabaxanton -7,66 | 2,43 2 THR347, MET343

14 | Garcimangoson A -8,61 | 485 - -

15 | Garcimangoson B 8,18 | 1 - -

16 | Garcimangoson C -7,00 | 7,4 1 THR347

17 | Garcinon A -941 | 126 2 GLU353, MET343

18 | Garcinon B -1,73 | 2.2 3 ASP351, THR347,
MET343

19 | Garcinon C -8,86 | 322 3 GLU353,

ARG394, THR347

20 | Garcinon D -9,13 | 203 2 THR347, GLU353

21 | Garcinon E -9,56 | 99 1 THR347

22 | Gartanin -8,48 | 611 1 LEU346

23 | Mangostanin -8,17 1 3 ASP351, THR347,
MET343

24 | Mangostanol -781 ] 19 2 THR347, MET343

25 | Mangostenol -7,89 1 2 LEU387, THR347

26 | Mangostenon A -9,20 | 181 1 THR347

27 | Mangostenon B -9,55 | 100 3 THR347, ASP351,

MET343
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(LANJUTAN)
No . Ikatan Residu Asam
Nama Ligan AG | KI Hidrogen Amino
28 | Mangostenon C -8,12 1 3 THR347, ASP351
(2)
29 | Mangostenon D -7,87 2 3 THR347,
MET343, ASP351
30 | Mangostenon E -8,94 | 278 3 THR347, ASP351
)
31 | Mangostinon -8,39 | 702 2 THR347,
MET343,
32 | Norathyriol -6,89 | 9 4 GLU419, GLU353
(2), ARG394
33 | Tovofilin B -9,70 | 77 3 ASP351, MET343,
THR347
34 | Trapezifolixanton -8,75 | 388 1 LEU346
35 | Twaitesixanton 8,15 | 1 2 THR347, MET343
36 | Mangostatin -7132 | 4 2 GLU353, ARG394
37 | 1,6-Dihidroksi-7- -8,58 | 513 - -
Metoksi-8-(3-Metilbut-
2-Enil)-6’,6’-Dimetil-
Pirano-(2’,3”:2,3)Santon
38 | 1,5,8-Trihidroksi-3- -751| 3 1 GLU353
Metoksi-2-(3-Metilbut-
2-Enil)Santon
39 | 1,5-Dihidroksi-3- 813 | 1 1 GLU353
Metoksi-2-(3-Metilbut-
2-Enil)Santon
40 | 1,6-Dihidroksi-3- -8,73 | 395 2 GLU353, ARG39%4
Metoksi-2-(3-Metilbut-
2-Enil)Santon
41 | 1,7-Dihidroksi-3- -804 | 1 2 GLY521, HIS524
Metoksi-2-(3-Metilbut-
2-Enil)Santon
42 | 4-Hidroksitamoksifen 11,71 3 3 ARG394,
GLU353, LEU387
43 | Genistein - - - -
44 | Klomifen -10,8 | 12 - -
45 | Tamoksifen -10,8 | 12 - -

Keterangan : AG = Nilai Energi Bebas (kKal/mol)
KI = Konstanta Inhibisi (nM)
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PENAMBATAN MOLEKUL PADA ER-B ID 1QKM

Tabel V.5
Hasil Penambatan Ligan pada ER-8
: Ikatan Residu Asam
No Nama Ligan AG Kl Hidrogen Amino
1 | 1-Isomangostin -9,62 | 88 2 LEU339, HIS475
2 | 1-Isomangostin Hidrat | -7,91 | 15 2 LEU339, HIS475
3 | 3-Isomangostin -6,85 | 9,6 - -
4 | 3-Isomangostin Hidrat | -7,25 | 4,8 - -
5 | 6-Deoksi gama -7,93 | 15 2 GLU305, HIS475
mangostin
6 | 8-Desoksigartanin -9,07 | 224 - -
7 | 11-Hidroksi-1- -9,10 | 212 3 HIS475, GLU305,
Isomangostin ARG346
8 | Alfa Mangostin -7,66 | 2,4 2 HIS475, LEU339
9 | Beta Mangostin -5,57 | 82 - -
10 | Gama Mangostin -8,11 1 2 HIS475, GLU305
11 | Br-Xanton A +23,4 - 2 LEU339, LEU298
12 | Br-Xanton B -7,70 2 2 LEU298, GLU305
13 | Demetilcalabaxanton | -10,36 | 25 2 HIS475, GLY472
14 | Garcimangoson A +37,7 - - -
15 | Garcimangoson B +25,3 - 1 LEU298
16 | Garcimangoson C -0,03 | 945 2 GLU305, GLY472
17 | Garcinon A -9,57 | 96 1 HIS475
18 | Garcinon B -1,97 | 36 1 GLU305
19 | Garcinon C -6,62 | 14 1 GLU305
20 | Garcinon D -6,98 | 7,6 2 HIS475, LEU339
21 | Garcinon E -6,68 | 12 1 HIS475
22 | Gartanin -8,71 | 412 1 LEU298
23 | Mangostanin -2,42 | 16 2 LEU339, ARG346
24 | Mangostanol -1,17 | 139 - -
25 | Mangostenol -8,77 | 373 2 LEU339, HIS475
26 | Mangostenon A +32 - 1 LEU298
27 | Mangostenon B +26 - - -
28 | Mangostenon C -0,20 | 709 2 LEU339, ARG346
29 | Mangostenon D -3,61 | 2,2 1 GLU305
30 | Mangostenon E -4,43 | 567 3 HIS475, GLY472,
LEU339
31 | Mangostinon -8,96 | 269 3 LEU298,

GLY472, HIS475
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LAMPIRAN 16
(LANJUTAN)
. Ikatan Residu Asam
No Nama Ligan AG Kl Hidrogen Amino
32 | Norathyriol -8,03 2 2 GLY472, GLU305
)
33 | Tovofilin B +24 - - -
34 | Trapezifolixanton -10,37 | 25 1 GLU305
35 | Twaitesixanton +21 - - -
36 | Mangostatin -5,5 91 - -
37 | 1,6-Dihidroksi-7- -4 1,2 - -
Metoksi-8-(3-
Metilbut-2-Enil)-6’,6-
Dimetil-Pirano-
(2°,3’:2,3)Santon
38 | 1,5,8-Trihidroksi-3- -84 | 767 1 GLU305
Metoksi-2-(3-
Metilbut-2-
Enil)Santon
39 | 1,5-Dihidroksi-3- -8,7 | 436 - -
Metoksi-2-(3-
Metilbut-2-
Enil)Santon
40 | 1,6-Dihidroksi-3- 9,4 | 142 1 HIS475
Metoksi-2-(3-
Metilbut-2-
Enil)Santon
41 | 1,7-Dihidroksi-3- -9 219 2 HIS475, LEU298
Metoksi-2-(3-
Metilbut-2-
Enil)Santon
42 | 4-Hidroksitamoksifen - - - -
43 | Genistein -10,25 | 30 4 HIS475, LEU339,
ARG346, GLU305
44 | Klomifen -8,87 | 315 - -
45 | Tamoksifen -8,54 | 551 - -

Keterangan : AG = Nilai Energi Bebas (kKal/mol)
KI = Konstanta Inhibisi (nM)
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Tabel V.6
Hasil Pengujian Prediksi Farmakokinetika Ligan
Absorbsi Distribusi
No Nama Ligan
’ (n?r?csoe-gl) HIA (%) | PPB (%)

1 | 1-Isomangostin 38,81 94,31 93,28
2 | 1-Isomangostin Hidrat 18,78 91,11 90,26
3 | 3-Isomangostin 37,18 94,45 91,73
4 | 3-Isomangostin Hidrat 16,52 91,48 89,44
5 | 6-Deoksi gama mangostin 11,12 91,78 100
6 | 8-Desoksigartanin 8,58 87,25 100
7 | 11-Hidroksi-1-lsomangostin 19,02 91,49 91,31
8 | Alfa Mangostin 20,69 91,81 96,61
9 | Beta Mangostin 36,59 94,57 93,75
10 | Gama Mangostin 18,72 87,25 100
11 | Br-Xanton A 31,96 94,08 93,01
12 | Br-Xanton B 18,97 85,39 92,91
13 | Demetilcalabaxanton 17,63 94,35 95,63
14 | Garcimangoson A 26,12 95,16 93,89
15 | Garcimangoson B 51,89 96,31 90,76
16 | Garcimangoson C 7,76 86,01 94,61
17 | Garcinon A 20,25 91,78 100
18 | Garcinon B 16,19 91,52 94,92
19 | Garcinon C 15,55 77,82 98,58
20 | Garcinon D 15,07 86,58 94,37
21 | Garcinon E 19,81 90,42 100
22 | Gartanin 14,26 87,25 100
23 | Mangostanin 20,67 91,49 90,48
24 | Mangostanol 17,36 91,49 91,49
25 | Mangostenol 16,77 87,37 93,17
26 | Mangostenon A 44,68 95,16 91,77
27 | Mangostenon B 44,83 94,98 92,75
28 | Mangostenon C 14,77 86,15 87,76
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(LANJUTAN)
Absorbsi Distribusi

No Nama Ligan (ncr:]icsz-cz-l) HIA (%) PPB (%)
29 | Mangostenon D 16,28 91,13 97,32
30 | Mangostenon E 15,63 77,62 90,51
31 | Mangostinon 10,34 91,78 100
32 | Norathyriol 19,68 74,43 99,18
33 | Tovofilin B 44,68 95,16 91,73
34 | Trapezifolixanton 4,036 93,38 91,53
35 | Twaitesixanton 30,89 96,07 91,49
36 | Mangostatin 16,31 88,65 85,46
37 | 1,6-Dihidroksi-7-Metoksi-8- 37,18 94,45 91,73

(3-Metilbut-2-Enil)-6",6’-

Dimetil-Pirano-

(2°,3°:2,3)Santon
38 | 1,5,8-Trihidroksi-3-Metoksi-2- 13,27 89,69 96,79

(3-Metilbut-2-Enil)Santon
39 | 1,5-Dihidroksi-3-Metoksi-2- 7,36 93,52 96,73

(3-Metilbut-2-Enil)Santon
40 | 1,6-Dihidroksi-3-Metoksi-2- 23,96 93,52 95,55

(3-Metilbut-2-Enil)Santon
41 | 1,7-Dihidroksi-3-Metoksi-2- 7,36 93,52 98,81

(3-Metilbut-2-Enil)Santon
42 | 4-Hidroksitamoksifen 47,74 97,21 99,51
43 | Genistein 5,75 88,12 89,43
44 | Klomifen 58,04 100 92,96
45 | Tamoksifen 49,54 100 94,74

Keterangan : HIA (Human Intestinal Absorbsi) = 70-100% well absorbed

20-70% moderately absorbed
0-20% poorly absorbed

In Vitro Caco-2 cell permeability => 70 higher permeability

Plasma Protein Binding

4-70 mediumPermeability
< 4 low permeability

= > 90 strongly bound

< 90% weakly bound
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Tabel V.7
Hasil Pengujian Prediksi Toksisitas Ligan
Ames Test Karsinogen

No Ligan Uji Mutagen / Non /(+

Mutagen (-)/(+)
1 | 1-Isomangostin Non mutagen Negativ
2 | 1-Isomangostin Hidrat Non mutagen Negativ
3 | 3-Isomangostin Non mutagen Negativ
4 | 3-Isomangostin Hidrat Non mutagen Negativ
5 | 6-Deoksi gama mangostin Non mutagen Positiv
6 | 8-Desoksigartanin Non mutagen Negativ
7 | 11-Hidroksi-1-lsomangostin Non mutagen Negativ
8 | Alfa Mangostin Non mutagen Negativ
9 | Beta Mangostin Non mutagen Negativ
10 | Gama Mangostin Non mutagen Negativ
11 | Br-Xanton A Non mutagen Negativ
12 | Br-Xanton B Mutagen Negativ
13 | Demetilcalabaxanton Non mutagen Negativ
14 | Garcimangoson A Non mutagen Negativ
15 | Garcimangoson B Non mutagen Negativ
16 | Garcimangoson C Non mutagen Negativ
17 | Garcinon A Non mutagen Negativ
18 | Garcinon B Non mutagen Negativ
19 | Garcinon C Non mutagen Negativ
20 | Garcinon D Non mutagen Negativ
21 | Garcinon E Non mutagen Negativ
22 | Gartanin Mutagen Negativ
23 | Mangostanin Non mutagen Negativ
24 | Mangostanol Non mutagen Negativ
25 | Mangostenol Non mutagen Negativ
26 | Mangostenon A Non mutagen Negativ
27 | Mangostenon B Non mutagen Negativ
28 | Mangostenon C Non mutagen Negativ
29 | Mangostenon D Non mutagen Negativ
30 | Mangostenon E Non mutagen Negativ
31 | Mangostinon Non mutagen Negativ
32 | Norathyriol Mutagen Negativ
33 | Tovofilin B Mutagen Negativ
34 | Trapezifolixanton Non mutagen Negativ
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Ames Test Karsinogen
No Ligan Uji Mutagen / Non I(+
Mutagen (-)/(+)
35 | Twaitesixanton Mutagen Negativ
36 | Mangostatin Non mutagen Negativ
37 | 1,6-Dihidroksi-7-Metoksi-8- Non mutagen Negativ
(3-Metilbut-2-Enil)-6’,6-
Dimetil-Pirano-
(2°,3°:2,3)Santon
38 | 1,5,8-Trihidroksi-3-Metoksi- Non mutagen Negativ
2-(3-Metilbut-2-Enil)Santon
39 | 1,5-Dihidroksi-3-Metoksi-2- Mutagen Positiv
(3-Metilbut-2-Enil)Santon
40 | 1,6-Dihidroksi-3-Metoksi-2- Mutagen Negativ
(3-Metilbut-2-Enil)Santon
41 | 1,7-Dihidroksi-3-Metoksi-2- Non mutagen Negativ
(3-Metilbut-2-Enil)Santon
42 | 4-Hidroksitamoksifen Non mutagen Negativ
43 | Genistein Mutagen Negativ
44 | Klomifen Mutagen Positiv
45 | Tamoksifen Non mutagen Positiv




