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LAMPIRAN 1

ALUR PENELITIAN

[ Penyiapan Struktur Reseptor ] [ Penyiapan Struktur Ligan ]
{ !
. . s
Pengunduhan Reseptor dari Protein Pengunduhan Reseptor dari pubChem
Data Bank https://pubchem.ncbi.nlm.nih.gov/
l L
[ Output - 7TEO.pdb ] Output : ligand.pdb ]
! I

Pemisahan dari molekul air dan ligan dengan [ Preparasi Ligan ]
aplikasi Discovery Studio 2021 Client® l

l Optimasi menggunakan

Output : 7TEO.pdbqt Autodock tools®

: I

N
Optimasi dengan menambahkan atom Output : ligand.pdbqt
hydrogen dan mengatur grid box

menggunakan Autodock tools®
J
Penambatan molekul menggunakan Autodock Tools®
4 ‘ N\
Analisis dan Visualisasi penambatan molekul
4 * N\
Output : Nilai RMSD validasi, AG,Cluster, interaksi ikatan dan KI

Gambar V.1 Alur penelitian penambatan molekul reseptor 7TEO
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LAMPIRAN 1
(LANJUTAN)
[ Penyiapan Struktur Reseptor [ Penyiapan Struktur Ligan ]
] }
] )
Pengunduhan Reseptor dari Pengunduhan Reseptor dari
Protein Data Bank pubChem
J
https://pubchem.ncbi.nim.nih.gov/
\4 T
[ Output :7QCG.pdb ] l
l [ Output : ligand.pdb ]
Pemisahan dari molekul air dan ligan l
dengan aplikasi Discovery Studio

2021 Client Preparasi Ligan

'

N
[ Optimasi menggunakan

A\ 4

[ Output :7QCG.pdbqt ]

!

Optimasi dengan menambahkan atom
hydrogen dan mengatur grid box
menggunakan

Autodock tools®

l

Output : ligand.pdbqt

Autodock tools®

\ 4

[ Penambatan molekul menggunakan Autodock Tools® ]
v
[ Analisis dan Visualisasi penambatan molekul ]

[ Output : Nilai RMSD validasi, AG,Cluster, interaksi ikatan dan KI ]

Gambar V.1 Alur penelitian penambatan molekul reseptor 7QCG



LAMPIRAN 2
SENYAWA HERBA TAPAK LIMAN (Elephantopus scaber L)

Tabel V.1
SENYAWA HERBA TAPAK LIMAN (Elephantopus scaber L.)

47

No Nama Senyawa Struktur 2D
1 | 4 Hydroxy- %
Benzaldehyde
/O
2 | 4,5Dicaffeoylquinic "
Acid
3 | Alpha Cadinol
; OH
4 | Alpha Santalol
HOW
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LAMPIRAN 2
(LANJUTAN)

Tabel V.1
Lanjutan

No Nama Senyawa Struktur 2D

5 | Betulinic Acid

6 | Beta Bisabolol

7 | Beta

8 | Beta Sitosterol

9 | Copaene

\K\/YQ/
OH
Sesquiphellandrene

/
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LAMPIRAN 2
(LANJUTAN)

Tabel V.1
(Lanjutan)

NO Nama Senyawa Struktur 2D

10 | Daucosterol

11 | Deoxyellephantopin

12 | Efipriedelanol

HO

13 | Ferulic Acid o

OH

HO
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LAMPIRAN 2

(LANJUTAN)

Tabel V.1

Lanjutan
No Nama Seyawa Struktur 2D
14 | Ledol Ho
15 | Luteolin o
QN 7

16 | Luteolin-7-Glucoside

17

Molephantinin

OH

18

Phytol




o1

LAMPIRAN 2
(LANJUTAN)
Tabel V.1
Lanjutan
No Nama Senyawa Struktur 2D
19 | Salysilic acid o
Qil\w
OH
20 | Scabertopin
o |
/ 0,
\)\‘(O
21 | Stigmasterol
ﬁ@gfﬁ
22 | Syringic Acid g
e o
HO
/O
23 | Trans Caffeic Acid Q
HOD/\)}\OH
HO
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LAMPIRAN 2
(LANJUTAN)
Tabel V.1
Lanjutan
No Nama Senyawa Gambar 2D
24 | Tricin
25 | Vanilic Acid
~° o
HO
26 | Zingiberene
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LAMPIRAN 3

RESEPTOR

Reseptor Main Protease (Mpro) Kode 7TE0 dengan Resolusi 2A

Gambar I11.1 Struktur 3D reseptor Mpro

Reseptor Papain like protease (PLpro) Kode 7QCG dengan Resolusi 1.75A

Gambar 111.2 Struktur 3D Reseptor PLpro
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LAMPIRAN 4

LIGAN ALAMI

Ligan alami [(1R,2S,5S)-N-{(1E,2S)-1-imino-3-[(3S)-2- oxopyrrolidin-3-yl] propan-2-
ylI}-6,6- dimethyl-3- [3-methyl-N- (trifluoroacetyl)-L-valyl]-3-azabicyclo[3.1.0]
hexane-2-carboxamide] dari reseptor Main protease.

Gambar 1V.1 Ligan alami Mpro

Ligan alami [3,4,5-tris(oxidanyl)-N-[(E)-1H-pyrrol-2-yImethylideneamino]benzamide]
dari reseptor Papain like protease.

Gambar V.2 Ligan alami PLpro
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LAMPIRAN 5

SITUS Online PDB (PROTEIN DATA BANK)

.- C & by & ¢ 0 {].‘

RCSBPDB Deposit «  Search «  Visualze «  Analyze «  Download «  Leam «  More «  Document

L 1505 Baopeal
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EPOE o Wilimme § S5
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B st

A Structural View of Biology

This resource 4 powered by e Proteln Data Bark
archive-nformation about the 30 shapen of protens
nUCeC acas, and complex assemblies that helps

] ot
v Deposit studenes and tessarchers understand all aspects of
biomedicine and agricullire, Som protein synihests 10
Q search health and disease

The RCSE POB bulkds upon me data by creating jooks
5 Al 1eS0UICES Kar fessanch and educaton In molecula
u Visualize Bology, structura bidlogy, computationa biology, wnd
beyond

Gambar V.3 Situs online Protein Data Bank (PDB)
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LAMPIRAN 6

PROGRAM DISCOVERY STUDIO VISULIZER
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Gambar V.4 Program Discovery Studio Visualizer



57

LAMPIRAN 7

SITUS ONLINE PUBCHEM

N|H> .l\ﬂu'tula‘n..ll‘ E,d?’:":f u'F. Mﬁ'iumo

Explore Chemist

rom authiontative wircet

Gambar V.5 Situs Online PubChem
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LAMPIRAN 8

PROGRAM CHEMDRAW ULTRA
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LAMPIRAN 9
PROGRAM AUTODOCK TOOLS

=g

et Nibiis

Gambar 1V.7 Program Autodock Tools
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LAMPIRAN 10

SITUS ONLINE PreADME
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Gambar 1V.8 Situs Online PreAdme
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LAMPIRAN 11

SITUS ONLINE LIPINSKI RULE’S OF FIVE

Lipinski Rule of Pive
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Gambar 1V.9 Situs Online Lipinski Rule’s of Five
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LAMPIRAN 12

PROGRAM TOXTREE

Gambar 1V.10 Program Toxtree
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LAMPIRAN 13

HASIL VALIDASI

Visualisasi tumpang tindih ligan alami dengan ligan hasil redocking dari
reseptor Main protease (Mpro) dengan Kode PDB 7TEQ

Gambar V.3 Hasil validasi tumpang tindih

su 4:188
: GLN :
3 HE PHE
s s A%
= GLU. -
THR s K
£:190 > A
A -~ ,/"' =
- <
\e \ o f
//\* ol " __/ ('\‘ |
o \ 0
W r— / Ny
" '/\ \ // _/
/ o
7/ /
‘X G
\ A:145
HE "
164 W,
GLr
8143
Interactions

- Conventional Hy D Halogen {Fluorin

:] Carbon Hydroge - Pi-Sigma

Visualisasi interaksi asam amino ligan alami dengan reseptor Main protease
(Mpro) dengan kode PDB 7TEO

Gambar V.4 Interaksi asam amino ligan alami Mpro
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LAMPIRAN 13
(LANJUTAN)

Visualisasi tumpang tindih ligan alami dengan ligan hasil redocking dari
reseptor Papain like protease (PLpro) dengan kode PDB 7QCG

Gambar V.5 Hasil validasi

a0y
a1y Atf;?‘g)

MLT,
A:206
ARG SER
Bed . R
o 9@ w173
Interactions
W v W T es
- Conventonal Hydrogen Bond »7] Al

[' | Carbon Mydrogen Blond

Visualisasi interaksi asam amino ligan alami dengan reseptor Papain like
protease (PLpro) dengan kode PDB 7QCG

Gambar V.6 Interaksi asam amino ligan alami PLpro
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LAMPIRAN 13
(LANJUTAN)
Tabel V.2
Hasil Validasi
AG Kl
Grid Box RMSD | (Energi | (Konstanta
No Reseptor (A) | Bebas) | Inhibisi)
- kcal/mol um
Center Size
Main protease g o e
1 ¥ IFI):) 7TEO Y :-15.079 | Y:30 1.196 -11.93 0.0018
Z:-17.201 Z:20
Papain like X :70.154 X :28
2 protease Y :29.471 Y :20 1.242 -4.03 1110
kode ID 7QCG Z:-29.331 Z:32
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LAMPIRAN 14
HASIL PENAMBATAN MOLEKUL MPro

Hasil Penambatan Molekul terhadap reseptor Main protease (Mpro)

Tabel V.3
Hasil Penambatan Molekul
Residu asam amino
ang berikatan
No Ligan K AI? I Kl yang
(Keal/mol) (pm) Ikatan Ikatan
lain Hidrogen
(1R 28,55)-N-{(1E,25)-1-imino- CLN192
4 GLU166
3-[(3S)-2- oxopyrrolidin-3-yl] HISA1 CYSid
ropan-2-yl}-6,6- dimethyl-3- >
1 P i -11.93 0.00179 THR190 GLY143
[3-methyl-N- (trifluoroacetyl)-L-

. ARG188 GLN189
valyl]-3azabicyclo[3.1.0] HIS164
hexane-2-carboxamide*

PHE140
HIS41
2 | Lopinavir** -7.88 0.00166 LEU167 GLU166
PRO168 ASN142
PHE140H
3 | 4-Hydroxybenzaldehyde -4.89 262.16 CYS145 IS172
' ' ASN142
GLY143
GLN192
HIS164
4 | 4,5 Dicaffeoyl Quinic Acid $EE 2177 (Cg'\-gifg GLN189
LEU141
SER144
MET165
5 | Alpha Cadinol 6.46 1833 | cCysias | GLY143
HIS163 ASN142
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LAMPIRAN 14
(LANJUTAN)
Tabel V.3
Residu asam amino
. AG Kl yang berikatan
No Ligan (Kcal/mol) | (um) Ikatan Ikatan
lain Hidrogen
HIS41
6 | Alpha Santalol 697 | 7780 | MET165 gﬁﬁllggz
MET49
SER144
.. \ HIS41 LEU141
7 | Betulinic Acid -8.94 0.28056 CYS145 | THR190
GLN192
HIS164
LEU167
8 | Beta Bisabolol -6.41 20.11 | PRO168 | GLU166
MET165
HI1S41
HI1S41
] MET165 | SER144
9 | Beta Sesquiphellandrene -4.48 17.77 CYS145 | LEU141
HIS163
HIS41
. MET165 | SER144
10 | Beta Sitosterol 95 0.10943 CYS145 | LEU141
HIS163
HIS41
MET49
11 | Copaene -6.91 8.56 LEU167 -
MET165
MET165 | GLY143
12 | Daucosterol +3.66 - THR190 | CYS145
ASN142 | SER144
GLN192
13 | Deoxyellphantopin -8.5 0.58776 GLU166
MET165
.. LEU141
14 | Efipriedelanol -6.42 19.18 | GLY143 SER144
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LAMPIRAN 14
(LANJUTAN)
Tabel V.3
Residu asam amino
. AG KI yang berikatan
No Ligan (Kcal/mol) | (pm) Ikatan Ikatan
lain Hidrogen
MET165
15 | Ferulic Acid 437 | 62632 | HISA2 %’;igg
HIS164
HIS163
16 Ledol -6.78 10.69 CYS145 ASN142
GLNI9Z2 | 1 is163
s T CYS141
17 Luteolin -6.79 10.53 ASN142
MET165
SER144 GLN189
LEU141
CYS145
s ) MET165 | GLN192
18 Luteolin-7-Glucoside -6.87 9.13 ASN142 LEU141
GLU166
N HIS163 ) yisaq
19 Molephantinin -8.54 0.54537 | CYS145 GLU166
MET165
HIS163
HIS41
20 Phytol -6.08 34.78 CYS145 GLU166
MET165
MET49
CYS145
21 Salysilic Acid -4.68 373.67 - SER144
ASN142
ASN142
22 Scabertopin -7.8 1.93 MET49 CYS145
HISA1 GLY143
HIS172
HIS41
. MET49
23 Stigmasterol -8.58 0.50951 MET165 THR190
CYS145
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LAMPIRAN 14
(LANJUTAN)
Tabel V.3
Residu asam amino
_ AG Kl yang berikatan
No Ligan Keal/mol
(Kcal/mol) | (pm) | jiatan | Ikatan
lain Hidrogen
PHE140
CYS145
GLU166
24. Syringic Acid -5.14 168.75 E:gigg SER144
LEU141
GLY143
HIS164
ASN142
25 Trans Caffeic Acid -4.45 549.47 - GLU166
PHE140
GLN189
GLU166
SER144
26 Tricin -7.88 1.68 MET. LEU141
GLY143
CYS145
PHE140
CYS145
27 Vanilic Acid -4.71 350.64 - GLU166
ASN142
PRO168
LEU167
28 Zingiberene -6.49 174 | MET165 -
HIS41
MET49
* Ligan alami

** |_igan Pembanding




LAMPIRAN 15

70

HASIL PENAMBATAN MOLEKUL PLpro

Hasil Penambatan molekul Terhadap Reseptor Papain Like Protease

(PLpro)

Tabel V.4

Hasil Penambatan molekul

Residu asam amino

) AG Kl yang berikatan
No Lozl (Kcal/mol) | (um)

n Ikatan | lkatan
Lain | Hidrogen

3,4,5-tris(oxidanyl)-N- GLN174
[(E)-1H-pyrrol-2- ) GLU203 | SER170

. ylmethylideneamino] 03 1110 TYR171 | ARG161
benzamide* MET206
GLU203

2 Ribavirin** -4.26 759.79 | MET206 | GLN174
ARG166

4 SER170

3 -3.48 2830 - ARG166
Hydroxybenzaldehyde MET206
MET208

GLU203

. - GLN174

4 "kg?'caﬁe(’y' Quinic 253 | 13980 | oo | SERITO
VAL202

ARG166

TYR207

5 Alpha Cadinol -4.88 264.96 | MET206 | ARG166
6 Alpha Santalol -4.99 218.31 | MET206 | SER170
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Tabel V.4
Residu asam amino
. AG Kl yang berikatan
NO Ligan
9 (Kcal/imol) | (um) | Tkatan | Ikatan
Lain Hidrogen
MET?208
7 Betulinic Acid -5.07 192.58 - MET?206
ARG166
] MET206
8 Beta Bisabolol 4.7 357.06 MET208 ARG166
’ MET206
9 Beta Sesquiphellandrene -4.36 636.31 TYR207 -
10 Beta Sitosterol -5.19 157.17 | TYR171 -
MET?208
L1 Copaene -5.3 131.38 MET206 -
12 Daucosterol -2.72 10150 | TYR171 | MET206
. SER170
13 Deoxyellphantopin -5.65 72.16 - ARG166
14 Efipriedelanol -5.35 120.15 | TYR171 | MET206
ARG166
15 Ferulic Acid -3.95 1280 | VAL202 | SER170
MET?206
16 Ledol -4.77 320.03 | MET206 -
17 Luteolin +1.49 - - -
MET?206
. ) ARG166
18 Luteolin-7-Glucoside -3.05 5860 - GLN174
GLU203
- SER170
19 Molephantinin -5.64 73.95 - ARG166
VAL202
20 Phytol -2.82 8.53 MET206 ARG166
- . MET?208
21 Salysilic Acid -3.26 4090 | MET206 ARG166
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Tabel V.4
Residu asam amino
. AG Kl yang berikatan
NO Ligan
g (Kcal/mol) | (um) Ikatan Ikatan
Lain Hidrogen
MET?206
22 Scabertopin -5.13 17459 | TYR207 | GLN174
ARG166
! TYR171
23 Stigmasterol -5.72 64.49 | MET208 MET206
MET208
24 | syringic Acid 383 | 1570 | MET206 1 ApGies
VAL202 GLU203
TYR207
GLN174
. . VAL202 | MET206
25 Trans Caffeic Acid -3.96 1260 MET208 | ARG166
GLU203
ARG166
SER170
26 Tricin -4.56 456.24 - GLU203
MET208
MET?206
SER170
. . ARG166
27 Vanilic Acid -3.64 2150 MET208 | MET206
TYR207
TYR207
28 Zingiberene -4.51 497.62 | MET206 -
VAL202
* Ligan alami

** |igan Pembanding
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Tabel V.5
Hasil Pengujian Lipinski Rule’s of Five
Ikatan Hidrogen

No Senyawa BM Log P Donor | Akseptor Keterangan
1 4-Hydroxybenzaldehyde | 122 0.7989 1 2 Memenuhi Syarat
4,5 Dicaffeoyl Quinic Tidak Memenuhi

2 Acid 516 2.2182 7 12 Syarat
3 Alpha Cadinol 222 3.8970 1 1 Memenuhi Syarat
4 Alpha Santalol 220 3.6996 1 1 Memenuhi Syarat
5 Betulinic Acid 456 7.1833 2 3 Memenuhi Syarat
6 Beta Bisabolol 222 3.9918 1 1 Memenuhi Syarat
7 Beta Sesquiphellandrene | 204 3.8705 0 0 Memenuhi Syarat
8 Beta Sitosterol 414 7.7456 1 1 Memenuhi Syarat
9 Copaene 286 0.8346 4 6 Memenuhi Syarat
10 Daucosterol 312 | -0,053101 5 6 Memenuhi Syarat
11 | Deoxyellphantopin 344 2.4146 0 6 Memenuhi Syarat
12 | Efipriedelanol 428 8.0414 1 1 Memenuhi Syarat
13 | Ferulic Acid 194 0.5561 2 4 Memenuhi Syarat
14 | Ledol 222 3.8865 1 1 Memenuhi Syarat
15 | Luteolin 386 0.8346 4 6 Memenuhi Syarat
Tidak Memenuhi
16 | Luteolin-7-Glucoside 448 1.5093 7 11 Syarat
17 | Molephantinin 360 3.7351 0 6 Memenuhi Syarat
18 | Phytol 296 5.7215 1 1 Memenuhi Syarat
19 | Salysilic Acid 138 0.4867 2 3 Memenuhi Syarat
20 | Scabertopin 358 2.8537 1 6 Memenuhi Syarat
21 | Stigmasterol 412 7.5416 1 1 Memenuhi Syarat
22 | Syringic Acid 198 0.8616 2 5 Memenuhi Syarat
23 | Trans Caffeic Acid 180 0.0308 3 4 Memenuhi Syarat
24 | Tricin 333 1.5854 3 7 Memenuhi Syarat
25 | Vanilic Acid 168 0.6361 2 4 Memenuhi Syarat
26 | Zingiberene 204 4.0033 0 0 Memenuhi Syarat
Keterangan: BM (Berat molekul) <500 Dalton, Log P <5, Donor ikatan hidrogen

<5, Adan Akseptor ikatan hidrogen <10.
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HASIL PENGUJIAN PreADME

Tabel V.6

Hasil Pengujian PreADME
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Absorpsi Distribusi
No Senyawa (n%asceocz—l) HIA (%) PPB (%)
1 4-Hydroxybenzaldehyde 20.52 94.09 6.00
2 ii’ig)'caﬁeoy' QUi 19.53 23.12 87.77
3 Alpha Cadinol 55.41 100 100
4 Alpha Santalol 18.57 100 91.62
5 Betulinic Acid 21.86 96.00 100
6 Beta Bisabolol 51.11 100 100
7 Beta Sesquiphellandrene 23.40 100 100
8 Beta Sitosterol 52.37 100 100
9 Copaene 23.63 100 100
10 Daucosterol 25.23 90.03 100.00
11 Deoxyellphantopin 23.80 97.94 92.35
12 Efipriedelanol 46.84 100 100.00
13 Ferulic Acid 21.12 90.60 50.41
14 Ledol 54.57 100 100
15 Luteolin 4.54 79.43 99.72
16 Luteolin-7-Glucoside 4.87 25.17 73.28
17 Molephantinin 21.34 95.81 88.23
18 Phytol 37.63 100 100
19 Salysilic Acid 20.31 88.14 8.77
20 Scabertopin 25.56 98.30 94.53
21 Stigmasterol 52.34 100 100
22 Syringic Acid 18.83 82.03 69.78
23 Trans Caffeic Acid 21.11 82.30 40.29
24 Tricin 3.00 87.82 87.08
25 Vanilic Acid 19.94 85.37 52.11
26 Zingiberene 23.40 100 100
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Keterangan:
e Permeabilitas sel CaCo-2 (nm. Sec?): >70 permeabilitas tinggi, 4-70
permeabilitas sedang, <4 permeabilitas rendah;
e 9% human intestinal absorption (HIA): 700-100% absorpsi baik,20-70%
absorpsi cukup, 0-20% absorpsi buruk;

e Y%plasma protein binding (PBB) : >90% ikatan kuat, <90% ikatan lemah.
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HASIL PENGUJIAN TOKSISITAS

Hasil Pengujian Toksisitas

Tabel V.7
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No Senyawa Crame Kroes Benigni/
Rules TTC Bosarulebase
1 4-Hydroxybenzaldehyde 1 2 1.9
2 4,5 Dicaffeoyl Quinic Acid 3 1 8.9
3 Alpha Cadinol 3 1 8.9
4 Alpha Santalol 1 1 8.9
5 Betulinic Acid 1 1 8.9
6 Beta Bisabolol 1 1 8.9
7 Beta Sesquiphellandrene 3 1 8.9
8 Beta Sitosterol 3 1 8.9
9 Copaene 1 1 8.9
10 Daucosterol 3 1 8.9
11 Deoxyellphantopin 3 1 8.9
12 Efipriedelanol 1 1 8.9
13 Ferulic Acid 1 1 8.9
14 Ledol 3 1 8.9
15 Luteolin 3 1 8.9
16 Luteolin-7-Glucoside 3 1 8.9
17 Molephantinin 3 2 1.9
18 Phytol 1 1 8.9
19 Salysilic Acid 1 1 8.9
20 Scabertopin 3 1 8.9
21 Stigmasterol 1 1 8.9
22 Syringic Acid 1 1 8.9
23 Trans Caffeic Acid 1 1 8.9
24 Tricin 3 1 8.9
25 Vanilic Acid 1 1 8.9
26 Zingiberene 1 1 8.9
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Keterangan:
o Cramer ruler kelas 1 : lemah, kelas 2 : sedang, kelas 3 : tinggi.
e Benigni/bosa rulebase 1 (peringatan struktural untuk karsinogenk
genotoksik), 8 (negatif untuk karsinogenik genotoksik ), 9 (negatif untuk

karsinogenik non genotoksik).

e Kroes TTC decission tree 1 (Zat tidak mempunyai masalah keamanan),

2 (Resiko yang dapat diabaikan)
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