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LAMPIRAN 1
ALUR PENELITIAN SKRINING FARMAKOFOR

DAN PENAMBATAN MOLEKUL

Persiapan Reseptor

Mengunduh reseptor ID 5GMN

Persiapan Ligan/Senyawa Uji

Modifikasi reseptor

Optimasi reseptor

Penambatan

Skrining
Molekul

Farmakofor

Docking senyawa

Pencarian database senyawa aktif dan decoy
ligan hit pada reseptor

Penentuan farmakofor dari database
Pemilihan dan validasi reseptor
Pemodelan molekul senyawa uji

Pembuatan database senyawa uji

Skrining farmakofor senyawa uji
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LAMPIRAN 2

SENYAWA UJI

P N N P e

1-hexadecene

S-cedranone
Caution: Valence appears to be exceeded

Chural

Acetophenone

alpha-bisabalol
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LAMPIRAN 2
(LANJUTAN)

alpha-Pinene

o

Amsole




o1

LAMPIRAN 2
(LANJUTAN)
H Chiral
H
H
H H
H \H
Benzyl butyrate beta cis santalol
Chiral H Chural

Ty

beta-Oplopenone
beta-Bisabalol
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LAMPIRAN 2
(LANJUTAN)
HO.
N N N
cis-farnesol
Cadalene
HO

OH

Citronellal ™~ 0 _//

comiferyl alcohol

H Chiral

furfuryl octanoate

Curcumene



LAMPIRAN 2
(LANJUTAN)

furfuryl octanoate

0

Jo A

Geranyl acetate
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Furfuryl propionate

Iso-dihydrocarveol
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LAMPIRAN 2
(LANJUTAN)

0 0
0 N /\)‘\
)J\ o~
(0]
Propvl butyrate

p-amsyl acetate

Chiral

Sabinyl acetate

Pulegol
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LAMPIRAN 3
Tabel V.1
Hasil Sifat Ligan Berdasarkan Aturan Lipinski’s Rule Of Five
Senyawa/Ligan F)onor Ak-septor Bobot | Log | Memenuhi/Tidak
No N Hidrogen | Hidroge )
Uji <« <10 molekul P | Memenuhi Syarat

1. | 1-hexadecene 0 0 224,432 | 6,2 | Tidak Memenuhi
2. | 5-cedranone 0 1 220,356 | 3,6 Memenubhi

3. | Acetophenone 0 1 120,151 | 1,6 Memenuhi

4. | Alpha-bisabolol 1 1 222,372 | 4,2 Memenuhi

5. | Alpha-Pinene 0 0 136,238 | 2,9 Memenuhi

6. | Alpha-Thujene 0 0 136,238 | 2,9 Memenuhi

7. | Anisole 0 1 108,140 | 1,6 Memenubhi

8. | Apiole 0 2 222,240 | 3,0 Memenuhi

9. | Benzyl butyrate 0 1 178,231 | 2,2 Memenuhi
10. | Beta-Bisabolol 1 1 222,372 | 4.2 Memenuhi
11. | Beta-Oplopenone 1 1 220,356 | 3,8 Memenuhi
12. | Cadalene 0 0 198,309 | 4,5 Memenuhi
13. | Cis-farnesol 1 1 222,372 | 4,3 Memenuhi
14. | Citronellal 0 1 154,253 | 2,9 Memenuhi
15. | Coniferyl alcohol 2 3 180,203 | 1,4 Memenuhi
16. | Curcumene 0 0 202,341 | 4,8 Memenuhi
17. | Ethyl vanillin 1 3 166,176 | 1,6 Memenubhi
18. | Furfuryl octanoate 0 1 224,300 | 3,9 Memenuhi
19. | Furfuryl propionate 0 1 154,165 | 1,4 Memenuhi
20. | Geranyl acetate 0 1 196,290 | 3,2 Memenuhi
21. | Iso-dihydrocarveol 1 1 154,253 | 2,3 Memenuhi
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LAMPIRAN 3
(LANJUTAN)
Tabel V.1
Lanjutan
) Donor | Akseptor L
Senyawa/Ligan ) ) Bobot | Log | Memenuhi/Tidak
No N Hidrogen | Hidroge )
Uji molekul P | Memenuhi Syarat
<5 n <10
22. | Oplopanone 1 2 238,371 | 3,0 Memenuhi
23. | P-anisyl acetate 1 2 180,203 | 1,4 Memenuhi
24. | Propyl butyrate 0 1 130,187 | 1,7 Memenuhi
25. | Pulegol 1 1 154,253 | 2,5 Memenuhi
26. | Sabinyl acetate 0 1 194,274 | 2,5 Memenuhi
27. | Trans-farnesol 1 1 222,372 | 4,3 Memenubhi
28. | Tridecanol 1 1 200,366 | 1,7 Memenubhi




LAMPIRAN 4

Tabel V.2
Hasil Skrining Senyawa Uji
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No Senyawa Fit Score
1 Conyferyl alcohol 36,83%
2 Ethyl vanilin 35,83%
3 Apiole 35,31%
4 Anisole 35,31%
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LAMPIRAN 5

Tabel V.3
Validasi Penambatan Ulang Ligan Polmacoxib Pada Sisi Aktif Enzim
Cyclooxygenace-2 (COX-2)

SENYAWA INTERAKSI INTERAKSI Félr\)/l (i:;
HIDROGEN HIDROFOBIK A) Jmol)
Ligan Stan_dar HOHS598A LEU197A 2,4 -8,50
(Polmacoxib) HOHG04A THR199A
HOH576A VALI121A
THR198A LEU140A
VAL134A
ILE91A
PHE130A
Ligan HOH598A LEU203A 6,56 -8,20
Eg;‘;g’?gg'gf THR198A VAL134A
THR199A PHE130A
ILE91A
VALI121A
LEU197A
EU203A




LAMPIRAN 6

Tabel V.4

Hasil Simulasi Docking
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NO

SENYAWA

AG
(kkal/mol)

INTERAKSI

Ki (uM)

Celecoxib

-7,30

Ikatan Hidrogen :
THR198A, THR199A,
HOH576A

Ikatan Hidrofobik:
PHE130A, LEU140A,
ILE91A, VAL121A,
LEU197A

4,42

Conyferyl
Alcohol

-6,10

Ikatan Hidrogen :
THR198A, THR199A
Ikatan Hidrofobik:
LEU197A, LEU140A,
VAL121A, VALL142A

3,36

Ethyl Vanilin

-4,90

Ikatan Hidrogen :
THR198A, HOH604A,
HOH576A

Ikatan Hidrofobik:
LEU140A, VAL121A,
THR199A, LEU197A

2,54

Apiole

-5,70

Ikatan Hidrogen :
THR198A, THR199A
Ikatan Hidrofobik:
LEU197A, VAL121A

6,60

Anisole

-5,80

Ikatan Hidrogen :
THR198A, THR199A,
HOH598A

Ikatan Hidrofobik:
VAL121A, LEU197A

5,57




LAMPIRAN 7

SITUS RSCB PROTEIN DATA BANK

RCSB PDB: Homepage x  + = a X
<« C @ hups//www.resborg
RCSB PDB Deposit + Search Visualize ~  Analyze Download Leam More ~
~ 153601 Biological
4 Macromy dar Structures
o= Enabling Breakthroughs in
PROTEIN DATA BANK Researchand Education Advance
; Pp3-101 EX0WY [ EL .ﬂ‘l e E:::‘.i,_‘..
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 agriculture,

”~ i
» Deposit from protein synthesis to health and disease
As amember of the wwPDB, the RCSB PDB curates and annotates PDB data

Q Search
The RCSB PDB builds upon the data by creating toois and resources for
research and education in molecular biology. structural biology, computational

biology, and beyond

L4l Visualize

A Job Opportunities for Biocurators and Developers
22 Analyze

#» Download JOIN OUR

TEAM |

W Leam

Gambar 1V.1 Situs RSCB protein data bank
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LAMPIRAN 8

STRUKTUR CYCLOOXYGENASE-2 (COX-2) (PDB ID: 5GMN)

Gambar V.2 Struktur Cyclooxygenase-2 (COX-2) (PDB ID: 5GMN)

[ Sumber: diunduh dari http://www.rsch.org/structure/SGMN ]
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http://www.rscb.org/structure/5GMN

LAMPIRAN 9

APLIKASI LIGANDSCOUT
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File Edit Library Ligand-Set Molecule

Render Control Surface Window Help

e “A - °
(__ structure-Based Ligand-Based | Alignment | Screening[y )
B % | LigandSet unnamed B B
| Lig:
Ligand-Set unnamed ® 4 B CHEMBLES5204
| OH
A
H o.
{C HN NH
Li HO
HO
Ligand-Set sunnamed= | Fiter @ @ @ | Type A A A 2 4 8 &40
Active | Name | Type ™ Matching Features |
1 = W CHEMBL355294 -
2 ® W CHEMBLAZEX Training =
3 ® W CHEMBLSLE022 Training =
4 ® W CHEMELSLE022 Training =
5 ) W CHEMBLSL0365 Training =
6 = CHEMBLG10365 Training =
7 ® CHEMBLIES629 Training =
8 ® W CHEMBLI5S620 Training =
9 = CHEMBL28199 Training =
10 ) W CHEMBL3E Training =
1 = W CHEMBLLZ6384 Training =
12 ® CHEMBLIZ638¢ Training =
13 ® CHEMBL3063L5 Training = =]
LigandScout (C) 1993-2019 Inteligand GmbH 115 fps 68 of 353 MB

Gambar V.3 Aplikasi LigandScout
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SITUS DUD.E

@ DUD-E: A Database of Useful (D- X =+

C @ Notsecure | dude.docking.org

SF | Search UCSF | UCSF Medical Center

64

A Database of Useful Decoys: Enhanced

Home Targets ‘ Subsets ‘ Generate ‘ Other ‘ FAQ ‘ Revisions ‘ Thanks

Welcome to DUDeE, an enhanced and rebuilt version of DUD, a directory of useful decoys. DUD-E is designed to help benchmark molecular
docking programs by providing challenging decoys. It contains:

s 22,886 active compounds and their affinities against 102 targets, an average of 224 ligands per target
« 50 decoys for each active having similar physico-chemical properties but dissimilar 2-D topology.

mol2 and SDF format now available in all packages for actives and decoys. [July 14]

DUD-E is provided by the Shoichet Laboratory in the Department of Pharmaceutical Chemistry at the University of California, San Francisco
(UCSF). To cite DUD-E, please reference Mysinger MM, Carchia M, Irwin JJ, Shoichet BK 1. Med. Chem., 2012, Jul 5. doi
10.1021/jm300687e .

We thank NIGMS for financial support (GM71896 to BKS and J1I). For correspondence about DUD-E, please write John Irwin jji at cgl dot ucsf
dot edu.

DUD-E may be downloaded target-by-target, organized by subset such as GPCR and kinase, or all at once. You may also generate your own
decoys.

DUD-E is a research tool which we have tried to make as useful and as correct as we know how. Anticipating that problems will undoubtedly be
found, we have set up a DUDE wiki page and a DUDE Facebook page to allow the community to share problems or observations. We will
endeavor to put right any problems promptly, as best we can

Gambar V.4 Situs Dud.e
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LAMPIRAN 11

INTERAKSI LIGAN (POLMACOXIB) DENGAN RESEPTOR

CYCLOOXYGENASE-2 (COX-2)

FHE130A ILE91A

LEU197A
LEUT40A
THR199A g
. 0
O
S A VALTZ21A
HIS96A

THR198A

Gambar V.1 Interaksi ligan (Polmacoxib) dengan reseptor Cyclooxygenase-2

(COX-2)



LAMPIRAN 12

MODEL FARMAKOFOR LIGAN CYCLOOXYGENASE-2 (COX-2)

Gambar V.2 Model farmakofor ligan Cyclooxygenase-2 (COX-2)
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Sensitivity (% selected ligands)
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LAMPIRAN 13

ROC CURVE

100.0%

80.0%

60.0%

40.0%

115 hits

20.0%

2000% 40.0% 60.0% 80.0% 100.0%

1 - Specificity (% selected decoys)

Gambar V.3 ROC Curve

[ Divisualisasi menggunakan LigandScout 4.4 ]
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LAMPIRAN 14

OVERLAY POSISI LIGAN HASIL RE-DOCKING 5GMN DENGAN

POLMACOXIB

Gambar V.4 Overlay posisi ligan hasil re-docking 5GMN dengan Polmacoxib
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