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LAMPIRAN I

ALUR PENELITIAN SKRINING FARMAKOFOR DAN PENAMBATAN
MOLEKUL

Mengunduh reseptor target dari situs Protein Data Bank

Mengidentifikasi pharmacophore dari kompleks ligan
—reseptor target pada LigandScout®

Membuat model pharmacophore 3D berbasis ligan

Validasi model pharmacophore

Analisis hasil nilai AUC dari kurva ROC dan GH Score

Mengidentifikasi pharmacophore pada ligan uji

Optimasi ligan uji pada ChemDraw Professional 15.0®

Penambatan molekul ligan uji dengan reseptor
targetpada AutoDock Tools®

Uji Lipinski’s Rule of Five, uji profil absorbsi dan
distribusi menggunakan situsPre-ADMET serta sifat
toksisitas menggunakan Toxtree®

Gambar 1V.1 Alur penelitian screening phamracophore dan penambatan
molekul
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¥ Home About Info Download WebServices Contact

Search by Ki (Enzyme Inhibition Constant)

|<Ki<[ | Affinity Unit: @M OuM
Targets v o1 D(3) 139)
[C)1.4-dihydroxy-2-naphthoy- CoAsvnmase[ 121

[1.3-beta-glucan synthase component GSC2 [ 188]
-aminocyclopropane-1-carboxylate oxidase 114]

Sequence

) {0 1-aminocyclopropane-1-carboxylate synthase 5121 -deoxy-D-xylulose 5- pncspna(e reductoisomerase 55
Name [0)1-deoxy-D-xylulose-5- phospha\e synthase[12] o1 beta-1[2]
Ki IC50 Kd EC50 o1 delta-411] -phosphatidylinositol pnospnomesxeyasem

Rate Constant
AG° AH® TAS®

pH (Enzymatic Assay)
pH (ITC)

Substrate or Competitor

] 11-beta ﬁ)droxystermd dehydrogenase 14471
hydroxyprostaglandin dehydrogenase [NAD(+)] 2]
0 m bela-hydroxysieroid dehydrogenase type 1131
o1 deacetylase 3] aminoglycoside nucleotidyltransferase [2]

]2 deoxynuc\eosme 54 pnospnale N hmrolase 1125 6-dichioro-p-hydroquinone 1,2-dioxygenase (41

] 2-amino-3- 121 (0)2-C-methyl-D-erythritol 4-phosphate cytidylyltransferase (1]

1-beta-hydroxysteroid dehydrogenase type 2{3]
(0 17-beta-hydroxysteroid dehydrogenase 14[49]
7-beta-hydroxysteroid dehydrogenase type 2(1]

Compound Mol. Wt ] 2-dehydro-3-deoxyphosphooctonate aldolase (61 ()2-dehydropantoate 2-reductase 6]

Chemical Structure [ 2-Hydroxyacid oxwdase 1151 [J2-oxoglutarate receptor 1[40

Pathways (]2 Irony D-1alpha 1261 O3 bet Delta 5->4 type 11131
()3-bet Delta(8).Delta(7) 1174] (0 3-genhydroquinate denydratase {781

Source Organism () 3-dehydroguinate synthase [ 161 ) 3-hydroxy-3-methylglutaryl-coenzyme A reductase (11

Number of Compounds 0 &hydroxy-3-methyiglutarycoenzyme Areductase (HMG-CoA) 111 -hydroxyacyl-CoA dehydrogenase type-2( 111

Monomer List in csv (0 3-hydroxyacyH{acy protein] 131 (1) 3-isopropyimalate dehydrogenase 1]

HET groups from PDB (0 3-0x0-5-alpha-steroid 4-denydrogenase 11871
(03-0x0-5-alpha-steroid 4-dehydrogenase 2{100] y

Compounds ¥ [0 3-oxoacyl{acyl-carrier-protein] synthase 1[22] [0 3-oxoacyHacyl-carrier-protein] synthase 1 [C171Q] (1]
(0)3-0xoacy-{acyl-carrier-protein] synthase 3[36] {0J3-phosphoinositide-dependent protein kinase 1131

Publicationvy 0 ate 1- 1301 4-diapophytoene synthase[ 361
04 1951 -galactosyl-N- 3-alpha-L 971

Special Datasets v 0 4-galactosy-N-acely 3-alpha-L-fucosy FUTS5(2) (D) 4-galactosyl-N- 3-alpha-L FUT615]

4-h aldolase, mit 125 [0J4-hydroxy-3-methylbut-2-enyl diphosphate reductase 5]
hydroxy-tetrahydrodipicolinate reductase 4] 0 4-hydroxy-tetrahydrodipicolinate synthase 111

Special tools v

Gambar V.1 Tampilan situs binding database
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—_—n
UGSE: University of Galfornia, San Francisco | About UCSF | Search UGSF | UCSF Medical Conter docking.ort

A Database of Useful Decoys: Enhanced

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:

« 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 J. Med. Chem., 2012, Jul 5. doi
10.1021/jm300687e .

We thank NIGMS for financial support (GM71896 to BKS and JJI). 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

Gambar. 1V.2 Tampilan situs DUD-E
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RCSB PDB  Deposit ~ Search ~ Visualize ~ Analyze ~ Download ~ Leam ~ More » Documentation ~  Careers | MyPDB~ | | Contact us ‘

S B 196,979 Structures from the PDB
~ 3D Structures @ Enter search term(s), E D(s sequence Include CSM @
Help

PROTEIN DATA BANK E 1,000,361 Computed Structure
Models (CSM

[Bvao)

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in

science and education by providing access and tools for exploration,

visualization, and analysis of

eposit n Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

Q Search [E) Computed Structure Models (CSM) from AlphaFold DB and

ModelArchive
G4l Visualize These data can be explored in context of external annotations providing
a structural view of biology.

i Analyze
CovID-19

#» Download CORONAVIRUS
n Resources
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National Library of Medicine

National Center for Biotechnology Information
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Explore Chemistry

Quickly find chemical information from authoritative sources
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]
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Discovery Studio Visualizer
File Edit View Chemistry Structwre Sequence Chart Scripts Tools Window Help
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Tools [ o 2 [ =] os welome B3 \ sl
Build and Edit Nudeic Add 2
B A SRl DS BIOVIA | Discovery Studio 2021
Superimpose Proteins

Search Side-Chain Rotamers

Actions Vi Data ~ Upgrade
My Recent Actions Sample Files Want more Discovery Studio?

My Recent Tool Panels

For upgrade information: -

Ready Enable Additional Features

Gambar 1V.8 Tampilan program discovery studio visualizer®
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CFBf:
Lipinsk Rule of i

Lipinski rule of 5 helps in distinguishing between drug like and non drug like molecules. It predicts high
probability of success or failure due to drug likeness for molecules complying with 2 or more of the
following rules

Molecular mass less than 500 Dalton

High lipophilicity (expressed as LogP less than 5)
Less than 5 hydrogen bond donors

Less than 10 hydrogen bond acceptors

Molar refractivity should be between 40-130

These filters help in early preclinical development and could help avoid costly late-stage preciinical and
clinical failures .To draw a chemical structure Click Here and follow the instructions given.

Step 1: Input Drug File.

Input PDS file [ Piih File | Tidak ada file yang dipilih

Step 2 : Input pH Value

pHValue |7 [Value ranges from 0.0 to 14.0]

Step 3: Click on 'Submit’ to submit your job

Submit || Reset

How to Use the Tool

Gambar V.10 Tampilan situs online Lipins ki Rule of Five
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STRUKTUR 3D RESEPTOR

ER-Q (Kode : 1QKM)

Gambar 1V.15 Struktur 3D reseptor
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STRUKTUR SENYAWA DAUN JAMBU AIR (Syzygium aqueum.)

Tabel IV.1

Struktur 2D Senyawa Aktif Daun Jambu Air (Syzygium aqueum.)

No Senyawa Struktur 2D
O (6]
1. . . HO
4-Hydroxybenzoic acid 4-
OH
O-glucoside
(6]
o)

2.
- OH
Methoxyphenylacetic acid
o)

3.
Dihydro-p-coumaric acid MOH
HO

OH

5-Caffeoylquinic acid

HO OH

HO
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
5. o or
4-Caffeoylquinic acid i
y q wo
6. -
Chlorogenic acid HO:O/\)J\ "
Y o
7. 1
HO
Caffeic acid on
8. r
HO
OH
Gallic acid
OH
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Tabel 1V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
(0]

9.

p-Coumaric acid /@/\)‘\(ﬁ

HO
@]
10.
(e}

Ferulic acid A D/\)‘\OH

11, ©
0

Vanillic acid ~ j@)}\OH
12 HO 0

Umbelliferone

/

13. ©

Coumarin
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
14, oH
4-Hydroxycoumarin X
15. e
Scopoletin
DY =
16. HE
3,4-
Dihydroxyphenylglycol HO OH
OH
17. o on
Myricetin-3-O- O | o
rhamnoside O ﬁ
18. Chrysoeriol 7-O- ﬁ O ‘
glucoside o0 ° ~
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Tabel 1V.1
(lanjutan)

NO SENYAWA STUKTUR 2D
19. on
Quercetin 3-O-galactoside
20. o
Quercetin 3-O-glucoside !
o8
21- OH OH
Quercetin 4'-O-glucoside | . O o | O S o
22.

Sakuranetin

HO!
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Tabel V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
23. o
Europetin 3-O-
rhamnoside
24.
Cyanidin 3-glucoside
25.
Delphinidin 3-O-
glucoside
26.

Delphinidin 3,5-O-

diglucoside
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
217. o
Delphinidin 3-O-
galactoside

28.

Petunidin 3-O-glucoside
29.

Petunidin 3-O-galactoside
30.

Petunidin 3,5-O-

diglucoside
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Tabel V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
31.
(—)-Epigallocatechin
32.
(—)-Epigallocatechin 3-
gallate
33.
Epicatechin 3-O-gallate
34.
Prodelphinidin B-2,3,3"-
di-O-gallate
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Tabel 1V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
35.
Samarangenin A
36.
Samarangenin B
37. "
Phlorizin ! N
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Tabel 1V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
(o] OH
38.
Phloretin O ‘
HO HO OH
39. -

Syringaresinol

40. 0
Sesamol >

HO

41.

Myrigalone G Q O
\0 OH
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
42, ° o
Myrigalone B
> ¢
43.
1-Acetoxypinoresinol
7
44,
Todolactol A HO
TS
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
45, )
Eo
Pinoresinol . y
)
46. O
Resveratrol O 3
47. O
Resveratrol 5-O-glucoside n O h
48.

Oleuropein-aglycone




79

LAMPIRAN 4
(LANJUTAN)
Tabel 1V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
49.
3,4-DHPEA-Ea o\/\O:OH
50. )
6-Gingerol ~,
51. -
4-Hydroxybenzaldehyde
= ©
52.
Eucalyptol
53.
a-Pinene




80

LAMPIRAN 4
(LANJUTAN)
Tabel 1V.1
(lanjutan)
NO SENYAWA STUKTUR 2D
54.
L-Verbenone
0
55.
OH
Borneol
s
56.
a-Terpineol
57.
Camphene




81

LAMPIRAN 4
(LANJUTAN)
Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
58. | A. :
Cis-Geraniol
W)\
HO
59.
0]
Camphor
-
60 HO
" | B-Linalool
N P
61.
a-Caryophyllene
Y4
62.
B-Caryophyllene
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
63.
B-Selinene
64.
Cuminyl aldehyde
0
=
65. \
B-Elemene
66.
N
Eudesm-7(11)-en-4-ola
67. | Hexanal /\/\/\
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
68. | Decane SN
69 Undecane /\/\/\/\/\
70. | Undecane, 4,6-dimethyl- ’ |
PN N NN
71. | 9.12,15-Octadecatrienoic Ny
acid,
72| Trilinolein - V.
73. | 13-Docosenamide, (Z)- -
docosenamido)methane
75 1,8-Dioxa-5-thiaoctane,8-

(9-borabicyclo[3.3.1]non-
9-y1)-3-(9-
borabicyclo[3.3.1]non-9-

yloxy)-1-phenyl-
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Tabel IV.1
(lanjutan)
NO SENYAWA STUKTUR 2D
76 2',4’-Dihydroxy-6'- ™o

methoxy-3',5’

dimethylchalcone

77,

Eugenigrandin A
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- -V anl ki e v
Gambar V.1 Hasil screening pharmacophore pada estrogen receptor — alfa

Gambar V.2 Hasil screening pharmacophore pada estrogen receptor — beta
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o 9

Gambar V.3 Model 1 pharmacophore ligan estrogen receptor - alfa

-

y

D S
@32
P 2\ 9
7 N
LF]

Gambar V.4 Model 1 pharmacophore ligan estrogen receptor — beta
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Tabel V.1
Hasil VValidasi Model Farmakofor
Reseptor ROC Curve AUC | GH
Score
ER-a 1.00 1.00
1000%

60.0%

s 10 hits

Sensitivity (% retrieved actives)

20.0%

200% 400% 60.0% 80.0% 100.0%

1 - Spedficty (% retrieved decoys)

ER-p 0.70 | 0.85

000% |

oo |

Qoo

Sensitivity (% retrieved actives)

20 O 40 O & O 80 O% 00 0%

1 - Specificity (% retrieved decoys)
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Hasil Skrining Farmakofor Estrogen Receptor — Alfa
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No

Nama Senyawa

Matching Features

Fit
Score

TAMOXIFEN (LIGAN
PEMBANDING)

-
1 | Pinoresinol . -- 64.72
2 | 1-Acetoxypinoresinol . =I-- 63.08
3 | 3,4-Dihydroxyphenylglycol . -I.-m
4 | Oleuropein-aglycone . I- 58.17
5 | 3,4-DHPEA-Ea F.I: I- 58.17
6 | Todolactol A I. - 57.1
7 | 4-Hydroxybenzaldehyde . ] -*- 56.76
8 | Quercetin 3-O-glucoside I. --I- 55.68
9 | Dihydro-p-coumaric acid . --I- 55.18
10 | Quercetin 3-O-galactoside .I: --I- 55.1
11 | Epicatechin 3-O-gallate . --I- 54.73
12 | p-Coumaric acid .I: --I- 54.42
13 | Vanillic acid - --I- 54.34
14 | Phloretin . --I- 53.88
15 | Ferulic acid [] 1 48.54
16 | Sakuranetin -I: -- 47.98
17 | Resveratrol 5-O-glucoside [ ] B 47.78
18 | Chrysoeriol 7-O-glucoside [ ] B 47.72
19 | 4-Caffeoylquinic acid J- J-l 47.46
20 | Caffeic acid [ ] B . 47.06
21 | Resveratrol ] - f 46.91
22 | 6-Gingerol . I-- 46.89
23 | Chlorogenic acid . I-- 45.72
24 | Phlorizin . 455
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Tabel V.3

Hasil Skrining Farmakofor Estrogen Receptor — Beta

N)

No Nama Senyawa Matching Features S(I:::re
GENISTEIN (LIGAN
# | PEMBANDING) I N
1 | 5-Caffeoylquinic acid I
2 | Chlorogenic acid ]
3 | Resveratrol I
4 | Petunidin 3-O-galactoside o
5 | Phloretin o
6 | Petunidin 3-O-glucoside I
7 | Sakuranetin
‘ 8 ‘ Oleuropein-aglycone I
‘ 9 ‘ 3,4-DHPEA-Ea ]
10 | 4-Caffeoylquinic acid ]
11 | Quercetin 3-O-glucoside I
12 | Delphinidin 3-O-glucoside ]
13 | Cyanidin 3-glucoside ]
Keterangan :
Warna biru = Cincin aromatic

Warna kuning = Ikatan hidrofobik
Warna merah = Akseptor ikatan hidrogen

Warna hijau = Donor ikatan hidrogen

89



VALIDASI METODE PENAMBATAN MOLEKUL

LAMPIRAN 6

Tabel V.4
Hasil Validasi Penambatan Molekul
No | Kode PDB | Nilai RMSD Grid Box
X :30.282
1 3ERT 1.158 A | Y:-1.913
Z . 24.207
X :22.438
2 1QKM 0.449 A Y : 8.003
Z :113.539

Keterangan : Nilai RMSD < 2A

90
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Gambar V.5 Visualisasi tumpang tindih ligan alami 3ERT
(merah-abu-biru) dengan ligan hasil redocking (kuning)

ARG , . oanes - P
A:394 ,!o\ PN RN
é T z £
g Rize 7N PR
G N N 3
A:353
Rl T A N
eV AN Al
A:387 L il THR
” s ,' ) ALA A:347
Wk A:350
LEU K
A:391 5 LEU
. A:525
. PHE
CILE \ MET A:4
Q42 A
LEU
A:428
Interactions
- Conventional Hydrogen Bond E] Alkyl
:] Carbon Hydrogen Bond |:] Pi-Alkyl
B ~some

Gambar V.6 Interaksi ligan alami dengan residu-residu asam amino pada
estrogen receptor — alfa
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Gambar V.7 Visualisasi tumpang tindih ligan alami 1QKM
(merah-abu) dengan ligan hasil redocking (kuning)

‘A:356 LEU P
a “HIS
' A:298 (
LEU ! .Q:'als
A:343 ¥
{ GLU\‘
‘A305
LEU
= A:476
(ARG coret"
‘Ai346
- GLY
'/l'_Eﬁ"‘ A:472
A:339
Interactions
- Conventional Hydrogen Bond D Pi-Sulfur
I:] Carbon Hydrogen Bond - Pi-Pi T-shaped
B o [ o

Gambar V.8 Interaksi ligan alami dengan residu-residu asam amino pada
estrogen receptor — beta
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Tabel V.5
Hasil Penambatan Molekul pada Estrogen Receptor-Alfa
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Molekular Docking

No Nama Senyawa AG Ki Residu Asam Residu Asam
(Kcalimol) | (uM) Amino (Ikatan | Amino (Interaksi
Hidrogen) Hidrofobik)
LEU A:387, LEU
A:391, ALA
A:350, MET
Tamoxifen (Ligan A421 LEU
Pembanding) -10.54 18.74 THR A:347 A.Z525’ PHE
A:404, LEU
A:428, MET
A:388
_ , ASP A:351, LEU. A:525, LEU
1 | Pinoresinol -8.02 133 ARG A-394 A:384, LEU
' ' LEU A'.387' A:391, ALA
) A:350
. . ASP A:351, ALA A:350, LEU
2| 1-Acetoxypinoresinol -8.01 135 | LEU A:387, A:525, MET
GLY A:521 A:388
3 | 3,4-Dihydroxyphenylglycol 438 616.1 GLU A:353, LEU A:387, LEU
’ 5 ARG A:394 A:391
: GLU A:353, LEU A:387, LEU
4 | Oleuropein-aglycone -7.88 166 | LEUA:349, A:391, ALA
ARG A:394 A:350
ASP A:351, LEU A:525, ALA
5 | 34-DHPEA-Ea -6.79 10.62 | THR A:347, A:350, LEU
GLU A:353, A:346
f MET A:388,
6 | Todolactol A -7.08 643 | ARGAZNM, | 4 A A350 LEU
GLU A:353 j
A:346
7 | 4-Hydroxybenzaldehyde 471 3545 | CLUABZSS, | LEUA39, LEU
’ ' ARG A:394 A:387
THR AT, 1| £y AB25, LEU
] ) GLY A:521, i
8 | Quercetin 3-O-glucoside 831 807.1 HIS A524 A:346, ALA
' 4 GLU A'41€,9 A:350, LEU
) ’ A:391

PHE A:404
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Tabel V.5
Hasil Penambatan Molekul pada Estrogen Receptor-Alfa

94

Molekular Docking

No Nama Senyawa AG Ki Residu Asam Residu Asam
(Kcal/mol) | (uM) Amino (Ikatan | Amino (Interaksi
Hidrogen) Hidrofobik)
9 | Dihydro-p-coumaric acid -4.06 106 ARG A:394, | LEU A:391, LEU
' ' GLU A:353 A:387
GLY A:521, LEU A:387, LEU
. . ARG A:394, A:384, ALA
10 | Quercetin 3-0-galactoside 858 | 5168 | GLUA:353, A:350, LEU
LEU A:525, A:346, LEU
THR A:347 A:391
GLU A:353, LEU. A:387, LEU
) A:349, ALA
ASP A:351, A350 LEU
11 | Epicatechin 3-O-gallate i 1233 | GLU A:419, m .
9.43 : A:525, MET
4 HIS A:524, PHE .
, A:343, MET
A:404THR :
A:347 A:421, LEU
' A:347
12 | p-Coumaric acid 406 106 ARG A:.394, LEU A:.391, LEU
GLU A:353 A:387
ARG A:394,
R . GLU A:353, ]
13 | Vanillic acid 377 1.72 LEU A:346, LEU if);?? LEU
HIS A:524, '
GLU A:419
LEU A:346, LEU. A525, ILE
hloreti GLU A:353 A:424, LEU
14 | Phloretin 771 293 1999, A:391, ALA
GLY A521, _
T A:387
ARG A:394,
15 | Ferulic acid 005.9 | SLUASSS 1) ey A301, LEU
-4.15 8 LEU A:346, 387
HIS A:524, '

GLU A:419
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Tabel V.5

Hasil Penambatan Molekul pada Estrogen Receptor-Alfa
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Molekular Docking

No Nama Senyawa AG Ki Residu Asam Residu Asam
(Kcalimol) | (uM) Amino (Ikatan | Amino (Interaksi
Hidrogen) Hidrofobik)
_ LEU A:387, LEU. A:391, LEU
16 | Sakuranetin 708 6.51 ARG A:394, A..346, MET
THR A:347 A:343, LEU
A:525
ASP A:351,
LEU A:346,
17 | Resveratrol 5-O-glucoside 748 33 GLU A:353, LEU A:384, ALA
' ' ARG A:394, A:350
LEU A:387,
MET A:388
ARG A:394,
. : LEU A:387, | ALA A:350, LEU
18 | CrigEeey -O-glucoside 7.1 6.21 | META:343, A:525, LEU
THR A:347, A:346
ASP A:351
19 | 4-Caffeoylquinic acid 591 46.9 éﬁg ﬁ:ggg ALA )’:?__)52% LEU
ASP A:351 '
20 | Caffeic acid 456 456.5 MET A:421, LEU A:391, LEU
' 7 GLU A:353 A:387
GLY A:521. ALA A:350, LEU
. A:387, LEU
21 | Resveratrol 741 373 GLU A:353, A391 LEU
' ' ARG A:394, g
GLU A419 A:525, MET
A:421
LEU A:525, HIS
A:524, MET
. A:343, LEU
22| 6-Gingerol 573 | 62.89 | PHE A:404 A:349, LEU
A:346, ALA
A:350, LEU
A:391
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Tabel V.5
Hasil Penambatan Molekul pada Estrogen Receptor-Alfa
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Molekular Docking

NO Nama Senyawa AG Ki Re§idu Asam Rgsidu Asam _
(Kcal/mol) | (uM) Amino (Ikatan | Amino (Interaksi
Hidrogen) Hidrofobik)
ARG A:394,
. GLU A:353,
23 | Chlorogenic acid -6.52 16.62 | GLU A:419, LEU A:525
HIS A:524, GJY
A:420
ASP A:351,
i THR A:347, ALA A:350, LEU
24 | Phlorizin -6.76 11.04 | GLY A:521, A:525, MET
GLU A:419, A421
GLU A:353
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Tabel V.6
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Hasil Penambatan Molekul pada Estrogen Receptor-Beta

Molekular Docking

No Nama Senyawa AG Ki Residu Asam Residu Asam
(Kcal/mol) | (uM) Amino (Ikatan | Amino (Interaksi
Hidrogen) Hidrofobik)
- ARG A:346, | MET A:336, ALA
Genistein (Ligan . 11071 | GLUAB05, | A:302, LEU A:339,
Pembanding) ' ' HIS A:475, LEU A:343, PHE
GLY A:472 | A:356, LEU A:298
A% éES ﬁfggg' LEU A:343. LEU
1 | 5-Caffeoylquinic acid -8.29 841.05 SU9 | A339 PHE A:356,
GLY A:472, MET A-340
HIS A:475 :
- ﬁ:_sY ﬁfi;g' PHE A:356, LEU
2 | Chlorogenic acid -8.33 788.88 09, A:339, MET
ARGA346, | A.340 | EU A:343
GLU A:305 o '
GLU A:305, | MET A:336, ALA
3 | Resveratrol ] GLY A:472, | A:302, PHE A:356,
8.57 52262 | |15 a5, MET A:336, LEU
LEU A:339 A:298
o TN MET A:336, LEU
elphinidin 3-O- LEU A:339, | A:343. PHE A:356
4 . _ ’ 1 1
galactoside 4.38 61128 | GLUA305 | LEUA:298 ALA
A:302
LEU A:298, | PHE A:356, LEU
5 | Phloretin ] HIS A:475 | A:476, LEU A:301,
8.81 35054 | \ViET A'336, ALA 302, LEU
GLU A:305 A:339
HIS A475, 1) £y A208, ALA
o ' ARG A:346, _ _
6 | Petunidin 3-O-glucoside 3.77 1.72 GLU A:305 A:302, PHE A:356,
' : SLY GLY. LEU A:339, LEU
Ao A:343, MET A:336
MET A:336, LEU
7 | sakuranetin ] GLU A:305, | A:476, LEU A:298,
8.86 31863 | G v A472 | ALAA:302 LEU
A:339, PHE A:356
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Tabel V.6
Hasil Penambatan Molekul pada Estrogen Receptor-Beta
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Molekular Docking

No Nama Senyawa AG Ki Residu Asam Residu Asam
(Kcalimol) | (uM) Amino (Ikatan | Amino (Interaksi
Hidrogen) Hidrofobik)
LEU A:339, LEU
8 | Oleuropein-aglycone . GLY Ai472, | A:343, LEU A:298,
P AT GLU A:305 MEI A:295, LEU
A:476
GLY A:472, )
9 | 3,4-DHPEA-Ea 834 | 76532 | ARGA346, | MET ngg’g’ ALA
LEU A:339 T
GLY A:472,
10 | 4-Caffeoylquinic acid . LEU A:339, PHE A:356, LEU
S g0-74 ARG A:346, A:343
GLU A:305
LEU A:343, LEU
A:339, PHE A:356,
11 | Quercetin 3-O-glucoside _ ARG A:346, | LEU A:298, MET
° 9 305 | MET A340 A:336, ALA
A:302, LEU A:476,
VAL A:487
Delphinidin 3-O LEU A:301, MET
elpnimain 5-0O- LEU A:339 A:336,LEU A:343
12 . ; ) 1990, 049,
glucoside g 842 | PHEA356 | ALAA:302, LEU
298
PHE A:356, LEU
- . A:339, LEU A:343,
13 | Cyanidin 3-glucoside -4.24 778.84 | GLUA:305 | LEU A:298, MET
A:336, ALA
A:302, LEU A:476
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Tabel V.7
Hasil penelitian skrining druglikeness menggunakan situs online lipin ski rule of
five.
Prediksi Drugliknes
Akseptor | Donor
NO SENYAWA BM | LogP | Ikatan ikatan Keterangan
Hidrogen | Hidrogen

1 Pinoresinol 358 | 3.16 6 2 Memenuhi

2 1-Acetoxypinoresinol 416 | 3.31 8 2 Memenuhi

3 3,4-Dihydroxyphenylglycol | 170 | 0.64 4 4 Memenuhi

4 Oleuropein-aglycone 378 | 2.48 8 3 Memenuhi

5 3,4-DHPEA-Ea 378 | 2.48 8 3 Memenuhi

6 Todolactol A 376 | 291 7 4 Memenuhi

7 4-Hydroxybenzaldehyde 122 | 0.79 2 1 Memenuhi

8 Quercetin 3-O-glucoside 464 | 1.03 12 8 Tidak memenuhi
9 Dihydro-p-coumaric acid 166 | 0.84 3 2 Memenuhi

10 | Quercetin 3-O-galactoside 464 | 1.03 12 8 Tidak memenuhi
11 | Epicatechin 3-O-gallate 442 | 131 10 7 Tidak memenuhi
12 | p-Coumaric acid 164 | 0.15 3 2 Memenuhi

13 | Vanillic acid 168 | 0.63 4 2 Memenuhi

14 | Phloretin 274 | 1.22 5 4 Memenuhi

15 | Ferulic acid 194 | 0.55 4 2 Memenubhi

16 | Sakuranetin 286 | 1.87 5 2 Memenuhi

17 | Resveratrol 5-O-glucoside 390 | 1.85 8 6 Tidak memenuhi
18 | Chrysoeriol 7-O-glucoside 462 | 103.85 11 6 Tidak memenuhi
19 | 4-Caffeoylquinic acid 354 | 1.28 9 6 Tidak memenuhi
20 | Caffeic acid 180 | 0.03 4 3 Memenuhi
21 | Resveratrol 228 | 1.18 3 3 Memenuhi

22 | 6-Gingerol 294 | 3.58 4 2 Memenuhi

23 | Chlorogenic acid 354 | 1.28 9 6 Tidak memenuhi
24 | Phlorizin 274 | 1.22 5 4 Memenuhi

25 | 5-Caffeoylquinic acid 354 | 1.28 9 6 Tidak memenuhi
26 | Petunidin 3-O-galactoside 514 | 2.16 12 8 Tidak memenuhi
27 | Petunidin 3-O-glucoside 479 | 1.48 12 8 Tidak memenuhi
28 | Oleuropein-aglycone 378 | 2.48 8 3 Memenuhi

29 | Delphinidin 3-O-glucoside 465 | 0.96 12 9 Tidak memenuhi
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Keterangan : BM < 500 Dalton, Log P <5, Donor Ikatan Hidrogen <5, dan

Akseptor Ikatan Hidrogen <10.
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HASIL PENELITIAN SKRINING FARMAKOKINETIKA

Tabel V.8
Hasil penelitian skrining farmakokinetika menggunakan situs online Pre-ADMET
Pre-ADMET
NO SENYAWA Absorbsi Distribusi
C(:r?ri(;zgel')' Hia (%) PPB (%)
1 | Pinoresinol 35.13** 93.47*** 81.60*
2 | 1-Acetoxypinoresinol 2 o= 93.96*** 77.58*
3 | 3,4-Dihydroxyphenylglycol 17.20** 65.07** 0.72*
4 | Oleuropein-aglycone 20.53** 81.36*** 75.76*
5 | 3,4-DHPEA-Ea 20.53** 81.36*** 75.76*
6 | Todolactol A 20.98** 83.20*** 78.41*
7 | 4-Hydroxybenzaldehyde 20.52** 94.08*** 6.00*
8 | Quercetin 3-O-glucoside 9.43** 11.77%* 59.15*
9 | Dihydro-p-coumaric acid 21.10** 90.67*** 61.73*
10 | Quercetin 3-O-galactoside 9.43** 11.77* 59.15*
11 | Epicatechin 3-O-gallate 13.21** 40.58** 100**
12 | p-Coumaric acid 21.10** 92.09*** 63.05*
13 | Vanillic acid 19.93** 85.36*** 52.10*
14 | Phloretin 18.10** 78.98*** 100**
15 | Ferulic acid 21.11** 90.60*** 50.41*
16 | Sakuranetin 12.82** 92.75*** 95.21**
17 | Resveratrol 5-O-glucoside 5.33** 59.21** 94.15**
18 | Chrysoeriol 7-O-glucoside 5.02** 42.14** 62.67*
19 | 4-Caffeoylquinic acid 18.71** 20.42** 41.96*
20 | Caffeic acid 21.10** 82.30*** 40.29*
21 | Resveratrol 5.19** 88.47*** 100**
22 | 6-Gingerol 24.51** 91.96*** 100**
23 | Chlorogenic acid 18.71** 20.42** 41.96*
24 | Phlorizin 9.51** 26.79** 75.47*
25 | 5-Caffeoylquinic acid 18.71** 20.42** 41.96*
26 | Delphinidin 3-O-galactoside 4.85** 8.80** 80.17*
27 | Petunidin 3-O-glucoside 6.14** 17.25** 70.59*
28 | Oleuropein-aglycone 20.53** 81.36*** 75.76*
29 | Delphinidin 3-O-glucoside 4.85** 8.80** 80.17*
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HIA (%) :

*** > 70 (terserap baik)

** 20 - 70 (terserap cukup)

*: < 20 (kurang terserap)
CaCo-2 Cell (nm sec) :

*** . > 70 (permeabilitas tinggi)
** : 4-70 (permeabilitas sedang)
* : < 4 (permeabilitas rendah)
Protein Plasma Binding (%) :
** . > 90 (terikat kuat)

* 1 <90 (terikat lemah)
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Tabel V.9
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Hasil penelitian skrining toksisitas menggunakan aplikasi Toxree®.

Toxtree
NO SENYAWA KROES | CARCINOGENI | AMEST
TCC CITY TEST
1 | Pinoresinol 1 8,9 2
2 | 1-Acetoxypinoresinol . 8,9 2
3 | 3,4-Dihydroxyphenylglycol 2 8,9 2
4 | Oleuropein-aglycone 1 8,9 2
5 | 3,4-DHPEA-Ea 1 8,9 2
6 | Todolactol A 1 8,9 2
7 | 4-Hydroxybenzaldehyde 1 8,9 .l
8 | Quercetin 3-O-glucoside 1 8,9 1
9 | Dihydro-p-coumaric acid 1 8,9 2
10 | Quercetin 3-O-galactoside 1 8,9 1
11 | Epicatechin 3-O-gallate 1 8,9 2
12 | p-Coumaric acid 1 8,9 2
13 | Vanillic acid 1 8,9 2
14 | Phloretin 1 8,9 2
15 | Ferulic acid 1 8,9 2
16 | Sakuranetin 1 8,9 1
17 | Resveratrol 5-O-glucoside 1 8,9 2
18 | Chrysoeriol 7-O-glucoside 1 8,9 1
19 | 4-Caffeoylquinic acid 1 8,9 2
20 | Caffeic acid 1 8,9 2
21 | Resveratrol 1 8,9 2
22 | 6-Gingerol 1 8,9 1
23 | Chlorogenic acid 1 8,9 2
24 | Phlorizin 1 8,9 2
25 | 5-Caffeoylquinic acid 1 8,9 2
26 | Delphinidin 3-O-galactoside 1 8,9 2
27 | Petunidin 3-O-glucoside 1 8,9 2
28 | Oleuropein-aglycone 1 8,9 2
29 | Delphinidin 3-O-glucoside 1 8,9 2
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Keterangan :
Cramer rules:
1 Substances with sample chemical structures and fix which efficient modes
of metabolism exist, suggesting a low order oforal toxicity
2 Substances which possess structures that are less innocuous than class |
substances, but do not contain structural featuressuggestive of toxicity like
those substances in class Il
3 Substances with chemical structures that permit no strong unitial
presumption of safety or may even suggest significant toxicity ir have
reactive functional groups
Benigni/bose rulebase:
8. Negative for genotoxic carcinogenity
9. Negative for non-genotoxic carcinogencity

Kroes TTC decision tree:
1. Subtance would not be expected to be a safety concern
2. Negligible risk (loe probability of life-time cancer risk greater than 1 in
10)



