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LAMPIRAN 1
ALUR PENELITIAN

( )
Penyiapan struktur . . A A
Penyiapan struktur Ligan, Senyawa Ligan alami,
Makromolekul (Reseptor VHR [ 5Fu dan Senyawa umbi bawang dayak
dan ERa)
\ | J | |
[ duh ktur dari ) Pengunduhan Struktur Ligand Pembuatan Struktur Ligand
Pengunduhan struktur dari Protein (.sdf) dari situs PubChem pada Program Marvin
Data Bank
\ J
|
Output: 5UU1.pdb dan Konversi struktur dengan program
3ERT.pdb Discovery Studio Visualizer
| |
Pemisahan dari molekul air dan ligan Output: Ligand.pdb
dengan program Discovery studio
Visualizer

| Optimasi dengan AutoDock Tools berupa
pengaturan number of active torsion

Optimasi dengan AutoDock Tools berupa
penambahan atom Hidrogen

I
[ Output: 5UU1.pdbgt dan

Output: Ligand.pdbqt
3ERT.pdbqt ]

[ Validasi Metode dengan re-docking 5UU1 dan 3ERT dengan ligan ]
alami

Penambatan Molekul menggunakan AutoDock Tools 4.2

Analisis dan Visualisasi Penambatan Molekul

|
[ Output RMSD hasil Validasi, AG dan Interaksi ikatan serta ]

Uji Pre-ADME dan Toksisitas

Gambar V.1 Alur penelitian
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LAMPIRAN 2
SENYAWA UMBI BAWANG DAYAK

HO

NN i

OH ©

Erytrolaccine Isoeleutherine Ziganein

OH

Eleutherol

Gambar V.2 Struktur 2D senyawa umbi bawang dayak
(Eleutherine Palmifolia (L) Merr.)
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LAMPIRAN 3
SITUS PROTEIN DATA BANK

&« C | @ Secure | https://www.rcsb.org

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

OTEIN DATA BANK Research and Education

(== 143158 Biological

) Macromolecular Structures Search by PDB ID, author no ence, or ligands
o= Enabling Breakthroughs in :

PR

Advanced Search | Browse by Annotations

DE @2tk gD (G s

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

~D . students and researchers all aspects of bi and

+ Deposit from protein synthesis to health and disease.

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

The RCSB PDB builds upon the data by creating tools and resources for

research and education in molecular biology, structural biology, computational
Cdl Visualize biology, and beyond

Award-Winning Videos on Antibiotic Resistance

Analyze

& Download

Wl Learn

Gambar V.3 Program protein data bank



LAMPIRAN 4
STRUKTUR 3D RESEPTOR

Gambar V.5 Struktur 3D reseptor estrogen alfa (ERa)
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LAMPIRAN 5
LIGAN ALAMI

Gambar V.6 Ligan alami dari reseptor 5UU1

Gambar V.7 Ligan alami dari reseptor 3ERT
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LAMPIRAN 6
SITUS PUBCHEM

<« C | @ Secure | https:/pubchem.ncbinlm.nih.gov/compound/119104 Y|4 sA

NIH U.S. National Library of Medicine National Center for Biotechnology Information

OPEN
Pu b©hem | CHEMISTRY Search Compounds Q
DATABASE

O Compound Summary for CID 119104 &, bownload ®* share © Help
1'-Acetoxychavicol acetate

s P 8 A m

STRUCTURE VENDORS PHARMACOLOGY LITERATURE PATENTS BIOACTIVITIES
PubChem CID: 119104
Chemical Names: 1"-Acetoxychavicol acetate; 52946-22-2; 1'-Acetoxychavicol; UNII-5QV3080A20; CHEBI:469; 1'S-1'-Acetoxychavicol acetate ~ Mare..
Molecular Formula: C13H1204
Molecular Weight: 234.251 g/mal
InChl Key: JAMQIUWGGBSIKZ-ZDUSSCGKSA-N
Substance Registry: FDA UNII

Gambar V.8 Situs pubchem
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LAMPIRAN 7
PERANGKAT LUNAK DISCOVERY STUDIO VISUALIZER

Discovery Studio Visualizer -
File Edit View Chemistry Structure Sequence Chart Scripts Tools Window Help

] ocromoecues | Smuaton [PV RSO Pharmacophores | Small Holecules | Xrav |y Tools § Q
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View Interactions

Define the receptor and ligand.

Define Receptor: 2AXN

Step through ligands.
F ¢+ ¥ =
Display receptor-ligand interactions.

Ligand Interactions

Display receptor surfaces.

Aromatic  HBond  Charge
Hydrophobic onizabiity SAS

Change the visibiity of the receptor and ligand.
Receptor Ligand

Interac Pocket Atoms

Show receptor-ligand interactions on a 2D diagram.
Show 2D Diagram

Define and Edit Binding Site

Done Enable Additional Features

Gambar V.9 Tampilan program discovery studio visualizer
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LAMPIRAN 8
PERANGKAT LUNAK AUTODOCK TOOLS
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Gambar V.10 Tampilan program autodock tools



42

LAMPIRAN 9
VALIDASI METODE

Gambar V.11 Visualisasi tumpang tindih ligan alami 5UU1 (Biru) dengan ligan
hasil redocking (kuning)

Gambar V.12 Visualisasi tumpang tindih ligan alami 3ERT (Biru) dengan ligan
hasil redocking (kuning)

Tabel V.1
Grid Box, RMSD, Nilai Ikatan Energi, Ligan Alami, dan S5Fluorourasil
Ikatan Ikatan
Kode PDB | Grid Box RMSD Energi 5 | Energi Ligan
Fluorourasil Alami
(kkal/mol)

X :0,539

5UU1 Y :-18,004 0,282A -3,91 -8,79
Z :-13,408
X 130,282

3ERT Y :-1,913 0,435A -4,20 -10,64
Z . 24,207




LAMPIRAN 10
SIFAT FISIKOKIMIA 5 LIPINSKI

Tabel V.2

43

Sifat Fisikokimia Senyawa Umbi Bawang Dayak Berdasarkan Aturan 5 Lipinski

No BM Donor | Akseptor | Refractory
Senyawa (9/mol) Log P Hidrogen | Hidrogen Molar Ket
1 | Eleutherine 272 2,33 0 4 72,37 Memenuhi
2 | Eleutherinol 256 3,03 2 4 70,73 Memenuhi
3 | Eleutherinoside A 418 0,51 4 9 103,46 Memenuhi
4 | Eleutherinoside B 612 -1,10 9 15 143,91 Tidak .
memenuhi
5 | Eleutherol 244 2,78 1 4 65,99 Memenuhi
6 | Eleuthoside B 568 | -1,01 7 14 131,35 Tidak
memenuhi
7 | Eleuthoside C 508 | -1,42 8 14 141,85 Tidak
memenuhi
8 | Erytrolaccine 286 1,59 4 6 71,14 Memenuhi
9 | Isoeleutherine 272 2,33 0 4 72,37 Memenuhi
10 | Ziganein 254 2,18 2 4 67,82 Memenuhi

Syarat : 1. BM <500 mg/mol

2. LogP <5

3. Donor Hidrogen <5

4. Akseptor Hidrogen <10

5. Molar Refrectory antara 40-130
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LAMPIRAN 11
HASIL PENAMBATAN MOLEKUL

Tabel V.3

Hasil Penambatan Molekuler Senyawa Umbi Bawang Dayak (5UU1)

Konstanta inhibisi
No. Ligan AG (kkal/mol)
(nM)
1 | Ligan alami -8,79 357,99
2 | 5 Fluorourasil -3,91 -1,360
3 | Eleutherine -7,93 1,55
4 | Eleutherinol -7,10 6,29
5 | Eleutherinoside A -9,55 99,41
6 | Eleutherinoside B -6,67 12,87
7 | Eleutherol -6,42 19,71
8 | Eleuthoside B -8,80 355,69
9 | Eleuthoside C -8,57 522,60
10 | Erytrolaccin -7,70 2,27
11 | Isoeleutherine -7,60 2,67
12 | Ziganein -7,93 1,53
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LAMPIRAN 11
(LANJUTAN)

Tabel V.4

Hasil Penambatan Molekuler Senyawa Umbi Bawang Dayak (3ERT)

Konstanta inhibisi
No. Ligan AG (kkal/mol)
(nM)
1 | Ligan alami -10,64 15,97
2 | 5 Fluorourasil -4,20 833,28
3 | Eleutherine -7,44 3,53
4 | Eleutherinol -7,49 1,38
5 | Eleutherinoside A -7,63 2,57
6 | Eleutherinoside B -7,19 541
7 | Eleutherol -6,82 21,56
8 | Eleuthoside B -8,49 596,68
9 | Eleuthoside C -6,82 10,06
10 | Erytrolaccin -7,22 5,14
11 | Isoeleutherine -7,23 5,04
12 | Ziganein -6,66 13,15
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LAMPIRAN 12
INTERAKSI IKATAN HIDROGEN DAN RESIDU ASAM AMINO
Tabel V.5

Hasil Analisis Ikatan Hidrogen dan Residu Asam Amino yang Terlibat (5UU1)

No. Senyawa Jumlah ikatan hydrogen Residu asam amino
1 | Liganalami 3 (GLU122, LEU124, GLU122, LEU124, LYS61,
LYS61) PRO101, LEU173, MET121,

ALA185, VALS9, ILES35,

ILE43
2 | 5 Fluorourasil 3 (GLU122, LEU124, | GLU122, LEU124, ALA185,
ALA185) PRO101, VALS9
3 | Eleutherine 1(LYS61) LYS61, GLY38, TYR77,

MET121, ILE43, VALS9,

LEU124, LEU173

4 | Eleutherinol 2 (LYS61, LEU124) LYS61, LEU124, LEU173,

VALS9, ILE43, ALA185,

MET121
5 | Eleutherinoside A 5 (LYS61, LEU124, LYS61, LEU124, GLU122,
GLU122, ILESS, ILE35, ASP127, GLY125,
ASP127) ILE43, VALS9, LEU173,

PRO101, MET121, ALA185
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6 | Eleutherinoside B 4 (ASN171, ALA170, ASN171, ALA170, SER37,
SER37, LEU124) LEU124, ALA185, GLY38,
VALS9, ILE43, ILE35,
LEU173
7 | Eleutherol 2 (ALA185, LEU124) ALA185, LEU124, ARG123,
ASP186, ILE43, LEU173,
PRO101, MET121, VALS59
8 | Eleuthoside B 4 (LEU124, ALA170, LEU124, ALA170, ASP127,
ASP124, GLY125) GLY125, SER37, ASP186,
ALA185, LYS61, MET121,
VALS9, ILE35, ILE43
9 | Eleuthoside C 5 (GLU122, ALA185, | GLU122, ALA185, GLY125,
GLY125, SER37, SER37, ALA170, ILE35,
ALA170) ALE43, VALS9, ILE126
10 | Erytrolaccine 3 (ALA185, GLU122, ALA185, GLU122, LEU124,
LEU124) ILE35, ARG123, VALS9,
ILE43, LEU173
11 | Isoeleutherine 1 (LYS61) LYS61, LEU173, VALS9,
LEU124, ILE43, MET121
12 | Ziganein 2 (ALA185, LEU124) ALA185, LEU124, MET121,

PRO101, ILE35, ILE43
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Tabel V.6
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Hasil Analisis Ikatan Hidrogendan Residu Asam Amino yang Terlibat (3ERT)

No.

Senyawa

Jumlah ikatan hydrogen

Residu asam amino

Ligan alami

2 (GLU353, ARG394)

GLU353, ARG394, |LE424,
MET421, LEU525, ASP351,
LEU346, MET343, LEU387,

LEU391, ALA350

5 Fluorourasil

2 (ARG412, MET421)

ARG412, MET421, PHE425,

LYS416, ASP426

Eleutherine

MET288, LEU391, LEU387,
LEU346, MET343, LEU525,

HIS 524, MET421

Eleutherinol

3 (ARG394, GLU353,

LEU346)

ARG394, GLU353, LEU346,
MET343, MET388, LEU428,
MET421, ILE424,LEU387,

ALA350

Eleutherinoside A

3 (GLU353, LEU346,

THR347)

GLU353, LEU346, THR347,
ALA350, TRP383, MET528,

MET343, LEU525




LAMPIRAN 12
(LANJUTAN)

49

Eleutherinoside B

4 (LEU387, MET 343,

LEU387, MET343, THR347,

ASP351, ILE424, LEUA428,

6 THR347, ASP351)
LEU391, MET421, GLU355
ARG394, LEU428, MET?388,
7 | Eleutherol 1 (ARG394) LEU391, MET421, LEU346,
LEU349
ASP351, THR347,
3 (ASP351,
8 | Eleuthoside B GLU353,MET343,LEU387,
THR347,GLU353)
LEU384,MET421,ALA350
THR347, ASP351, LEU387,
3 (THR347, ASP351, MET343, ILE424, LEUA428,
9 | Eleuthoside C
LEU384) LEU384, ALA350, GLU353,
MET388
ARG394, GLU353, THR347,
3 (ARG394, GLU353,
10 | Erytrolaccin ALA350, LEU525, LEU428,
THR347)
MET388, LEU391, LEU387
LEU387, MET388, LEU391,
11 | Isoeleutherine - GLU353, LEU346, MET343,
LEU525, HIS524 MET421
LEU346, LEU525, MET343,
12 | Ziganein 1 (LEU346)

MET421, HIS524, LEU349
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LAMPIRAN 13
UJI PREADME
Tabel V.7
Uji PreADME (Absorpsi dan Distribusi) Senyawa Umbi Bawang Dayak dan Obat
Pembanding
No Senyawa Caco-2 (nm.sec™) HIA (%) Pgﬁé?nzl%iga
L1 Ligan alami (7D2) 31,99 97,61 86,31
? |
3 5 Fluorourasil 31,56 96,55 73,55
4 | Eleutherine 31,31 98,22 85,69
2 Eleutherinol 21,30 93,03 95,80
g Eleutherinoside A 11,77 74,29 66,28
| Eleutherinoside B 8,42 70,79 32,34
4 Eleutherol 8,48 95,51 86,01
% | Eleuthoside B 15,72 74,29 36,78
10 Eleuthoside C 9,51 76,39 30,95
= Erytrolaccine 20,81 75,72 98,62
12 Isoeleutherine 31,31 98,22 85,69
131 Ziganein 20,93 92,59 96,84
Keterangan :

%HIA = 70-100% well absorbed, 20-70% moderately absorbed, 0-20% poorly
absorbed.

In Vitro caco-2 cell permeability = > 70 higher permeability, 4-70 medium
permeability, < 4 low permeability.

% PPB = 90% strongly bond, < 90% weakly bond.
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LAMPIRAN 14

UJI TOKSISITAS

Tabel V.8
Uji Toksisitas Senyawa Umbi Bawang Dayak dan Obat Pembanding

No | Senyawa Ligan Kroes TTC decision tree
1 | Ligan alami (7DZ) 1

2 | Ligan alami (4-hidroxytamoxifen) 2

3 | 5 Fluorourasil 2

4 | Eleutherine 2

5 | Eleutherinol 2

6 | Eleutherinoside A 1

7 | Eleutherinoside B 1

8 | Eleutherol 1

9 | Eleuthoside B 1

10 | Eleuthoside C 1

11 | Erytrolaccin 2

12 | Isoeleutherine 2

13 | Ziganein 2

Kroes TTC decision tree :
1 = Substance would not be expected to be a safety concern
2 = Negligible risk (low probability of a life-time cancer risk greater than in 10"6)

3 = Risk assesment requires compound-specific toxicity data




