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LAMPIRAN 1

ALUR PENELITIAN PENAMBATAN MOLEKUL, PREDIKSI
SIFAT FARMAKOKINETIKA DAN PREDIKSI TOKSISITAS

Mengunduh reseptor dari situs Protein Data Bank dan
Pengunduhan ligan uji pada PubChem

Preparasi ligan alami dan reseptor pada Biovia
Discovery Studio Visualizer

Validasi Metode Sistem Operasi

Optimasi ligan uji dengan cara Minimisasi Energi di
Chamdraw

Penambatan ligan uji dengan reseptor target pada
Autodock Tools

Analisis hasil dari penambatan ligan uji

Uji profil Absorbsi, Distribusi serta uji sifat Toksisitas
menggunakan Situs Pre-Admet

Gambar V.1 Alur penelitian penambatan molekul, prediksi sifat farmakokinetika
dan prediksi toksisitas
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LAMPIRAN 2

SITUS DAN APLIKASI

reakihroug

and Education anced Search | Browse Annotatons

#» Deposit
Q Search

L4l Visualize

i Analyze

& Download

Wieam

A Structural View of Biology July Molecule of the Month

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 researchers understand all aspects of biomedicine and
‘agnicutture, from protein syntnesis to heatth and disease

As 2 member of the wwPDB, the RCSB PDS curates and annotates POB data

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

CORONAVIRUS

Gambar V.2 Tampilan situs Protein Data Bank

<« c ® o]

a jpubchemincoinim.nihgov B UE | nee £

Explore Chemistry /  \ ¢

Quickly find chemical information from authoritati

Browse. il X

Gambar V.3 Tampilan situs PubChem
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LAMPIRAN 2
(LANJUTAN)

SITUS DAN APLIKASI

Step through igands.
F+ 2
Display receptor-dgand interactions.

Ligand Interactons

Display receptor surfoces,
Avomatic ‘Bond  Charge
Hydroghobic lonizablty SAS

Change the visiity of the receptor and
igand.
Receptor Ligand

Pocket Atoms.

Sho receptor-igand interactons on & 20
dagram.

Show 20 Diagram
Define and Edt Bnding Ste

Enable Additional Features

Gambar V.4 Tampilan Aplikasi Biovia Discovery Studio Visualizer
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Current Selection L s YA
B PLucAN O8OOCOVY

Mod -[None Time (0429 Selscted [ NS Done 1007 Spinoff — |FR[ 370 [@ D

Gambar V.5 Tampilan Aplikasi AutoDock Tools



LAMPIRAN 2
(LANJUTAN)

SITUS DAN APLIKASI

© ChemDraws Profesions! - [Untiled Document-1] - 8 x
@i File Edit Vi Object Structure Tedt Curves Colors Search Window Help

[z [N Y
=1 — ar = n

N A Biopolymers =|x|
SR Cri e )

Insert scleucine into 2 biopolymer

Gambar V.6 Tampilan Aplikasi ChamDraw
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Gambar V.7 Tampilan situs PreAdmet
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LAMPIRAN 3

RESEPTOR

Gambar V.8 Reseptor InhA (enoylacyl-acyl carrier protein (ACP) reductase)
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LAMPIRAN 4

LIGAN

Gambar V. 9 Ligan Alami TCU (5-hexyl-2-(2-methylphenoxy)phenol)

Gambar V.10 Ligan Pembanding Isoniazida
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LAMPIRAN 4
(LANJUTAN)

LIGAN

Tabel V.1
Struktur 2D Senyawa Aktif Yang Terkandung Dalam Daun Pepaya (Carica

papaya L.)

No. Nama Senyawa Struktur 2D

1. Carpaine

2. Choline

3. Cyclocarposide




Dehydrocarpaine |

Dehydrocarpaine Il

Gymnocarposide

“t—e}

Leiocarposide

Macrocarposide

Pseudocarpaine
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10.

Vit. C (Asam Askorbat)

11.

Vit. E (Tokoferol)
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LAMPIRAN 5
SIFAT FISIKOKIMIA BERDASARKAN ATURAN LIPINSKI’S
RULE OF FIVE
Tabel V.2
Sifat Fisikokimia Senyawa Aktif Yang Terkandung Dalam Daun Pepaya (Carica
papaya L.)
Berat Lo Donor | Akseptor
Senyawa Molekul Pg Ikatan Ikatan Keterangan
(gr/mol) Hidrogen | Hidrogen
Carpaine 4877 | 6,3 2 6 ggliementihl
Syarat
Choline 104,17 | 0,4 1 1 Memenuhi Syarat
Cyclocarposide 769 1,8 8 13 TldakSI\/Iemenuhl
yarat
Dehydrocarpaine 4767 6 1 5 Tidak Memenuhi
I Syarat
Dehydrocarpaine 4747 5.7 0 5 Tidak Memenuhi
I Syarat
Gymnocarposide | 406,3 0,2 6 10 Tidak NMCESEUE
Syarat
Leiocarposide | 6145 |-09 | 9 16 | Tidak NEISHRY
Syarat
Macrocarposide 450,4 | -0,3 8 11 ekl
Syarat
Pseudocarpaine 487,7 6,3 2 6 TldakSMemenuhl
yarat
Vit. C (Asam Memenuhi Syarat
Askorbat) 176,12 | -1,6 4 6
Vit. E Tidak Memenuhi
(Tokoferol) gy . 2 Syarat
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LAMPIRAN 6

VALIDASI METODE SISTEM OPERASI

Tabel V.3

Hasil Validasi Metode Sistem Operasi Pada Reseptor InhA (enoylacyl-acyl
carrier protein (ACP) reductase)

: AG
Kxde PDB | Grid Box RSMD (kkal/mol) KI (nM)
X :-5.899
2X23 Y :-13.481 0,7493 A -10.56 11,12
Z: -3.266

Gambar VI. 11 Visualisasi Tumpang Tindih Ligan Alami 2X23
Sebelum Penambatan (merah-abu-abu)
Setelah Penembatan (kuning)



52

LAMPIRAN 6
(LANJUTAN)

VALIDASI METODE SISTEM OPERASI

I/F’HE\‘)
B39
P R
-~
- f’:I'JY.R'\‘
¢ ) MET
o .V B103
// \ - /NAD
— T A _—
/ “\ - AT
/ /. - (MET \
\ e easy
\ gee o * 2
\ ¢ /— AW ‘
’ . /'.’ .x'/'
VAL >*
ALA B203 /
BAS57
ILE
B202
MET ALA
B199 B198
Interactions
- Conventional Hydrogen Bond - Pi-Pi T-shaped
B Psore [ A
[ Psut [ Pt

Gambar V

. 12 Interaksi Ligan Alami (TCU) dengan Residu Asam Amino pada
Reseptor InhA
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53

PENAMBATAN MOLEKUL LIGAN PEMBANDING DAN

SENYAWA UJI

Tabel V.4

Hasil Penambatan Molekul Senyawa Uji Pada Reseptor InhA (enoylacyl-acyl
carrier protein (ACP) reductase)

No.

Nama Senyawa

(kkal/mol)

AG KI
(nM)

Residu Asam Amino

Isoniazida (Ligan
Pembanding)

-5,19 132,05

TYR B 158, VAL B 203,
PHE B 149, MET B 199

Carpaine

+241.59 -

MET B 155, ALA B 157,
PRO B 156, VAL B 203,
MET B 103, ILE B 202,
MET B 161, PHE B 149,
LEU B 218, TYR B 158

Choline

-3,56 2,21

PHE B 149

Cyclocarposide

+130.62 -

ILE B 202, MET B 161,
VAL B 203, TYR B 158,
MET B 199, LEU B 218,
ILE B 194, PRO B 193,
PHE B 149, ALA B 198,
MET B 98

Dehydrocarpaine
I

+196.12 -

ALA B 157, LEU B 207,
MET B 199, MET B 103,
ILE B 202, TYR B 157,
MET B 161, ALA B 198,
PHE B 149, ILE B 215,
LEU B 218

Dehydrocarpaine
I

+103.40 -

PHE B 97, ILE B 202, MET
B 161, VAL B 203, MET B
199, LEU B 218, TYR B
158, MET 103, ALA 198

Gymnocarposide

-7,61 1,35

MET B 155, PRO B 156,
PRO B 193, ALA B 198,
MET B 199, PHE B 149,
VAL B 203, LEU B 218,
ILE B 215

Leiocarposide

+10.62 784,70

ALA B 198, TYR B 258,
PHE B 249, MET B 199,
LEU B 218, PRO B 193,
MET B 155
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MET B 161, ALA B 198,

9. | Macrocarposide -3,94 441,05 MET B 199, VAL B 203
PRO B 156, ALA B 257,
LEU B 207, VAL B 203,

10. | Pseudocarpaine +116.31 - MET B 103, ILE 202, ALA
B 198, TYR 156, MET B
161, LEU B 218

Vit. C (Asam

11. Askorbat) -3,91 409,24 | -
MET B 161, MET 103,
LEU B 218, PRO B 156,
ALA B 157, LEU B 207,

12. | Vit. E (Tokoferol) -7,91 13,16 | ILE B 215, PHE B 149,

VAL B 203, PRO B 193,
MET B 199, ILE B 202,
TYR B 158, ALA B 198
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LAMPIRAN 8

PREDIKSI SIFAT FARMAKOKINETIKA LIGAN
PEMBANDING DAN SENYAWA UJI

Tabel V.5

Hasil Prediksi Sifat Farmakokinetika Ligan Pembanding dan Senyawa Uji Pada
Reseptor InhA (enoylacyl-acyl carrier protein (ACP) reductase)

Absorbsi Distribusi
Plasma
No. Senyawa HIA (%) Cécr:nos;azc'g;” Protein
Binding (%)
Isoniazida
1. | (Ligan 87.1055332 19.4963° 1.607435"
Pembanding)
2. | Carpaine 94.357713? 44.9038° 75.435097"
3. | Choline 100.0000002 23.3193" 79.397001°
4. | Cyclocarposide | 20.913748" 13.624° 42.183371°
5, PEhydrocarpa'“e 94.625837° 48.3345P 80.016756"
6. ﬁehydrocarpa'“e 97.7878342 53.8992° 93.271310°
7. | Gymnocarposide | 28.782600° 9.60392" 37.813172°
8. | Leiocarposide 4.047340° 8.21855" 34.672954°
9. | Macrocarposide | 12.870723¢ 5.62498" 53.090762"
10. | Pseudocarpaine | 94.625837° 48.3345P 80.016756"
Vit. C (Asam b c b
11. Askorbat) 33.157259 2.48366 5.303528
12, | VIGE 97.7298907 38.2636 100.000000°
(Tokoferol)




LAMPIRAN 8
(LANJUTAN)

PREDIKSI SIFAT FARMAKOKONEIKA LIGAN
PEMBANDING DAN SENYAWA UJI

Keterangan Tabel:

% Human Intestinal Absorbsition (HIA) = (a) 70-100% well absorbed
(b) 20-70% moderately absorbed
(c) 0-21% poorly absorbed

In Vitro Caco-2 cell permeability (nm sec-1)= (a) >70 higher permeability
(b) 4-70 medium permeability
(c) <4 low permeability

Plasma protein binding = (a) >90% strongly bound

(b) <90% weakly bound
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S7

PREDIKSI SIFAT TOKSISITAS LIGAN PEMBANDING DAN
SENYAWA UJI

Tabel V.6

Hasil Prediksi Sifat Toksisitas Ligan Pembanding dan Senyawa Uji Pada Reseptor
InhA (enoylacyl-acyl carrier protein (ACP) reductase)

No. Senyawa Karsinogenik Mutagenik
1. | Isoniazida (Ligan Pembanding) Positif Mutagen
2. | Carpaine Negatif Non-mutagen
3. | Choline Negatif Mutagen
4. | Cyclocarposide Positif Non-mutagen
5. | Dehydrocarpaine | Negatif Non-mutagen
6. | Dehydrocarpaine Il Negatif Mutagen
7. | Gymnocarposide Negatif Mutagen
8. | Leiocarposide Negatif Non-mutagen
9. | Macrocarposide Negatif Mutagen
10. | Pseudocarpaine Negatif Non-mutagen
11. | Vit. C (Asam Askorbat) Negatif Mutagen
12. | Vit. E (Tokoferol) Negatif Non-mutagen
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