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Bl1JI KOPI HIJAU ROBUSTA (Coffea canephora)
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Gambar 11.1 Biji kopi hijau robusta (Coffea canephora)
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ALUR PENELITIAN
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Penyiapan struktur reseptor Penyiapan struktur ligan
| |
Pengunduhan reseptor dari situs Protein Pengunduhan ligan dari situs
Data Bank Pubchem
| (http://pubchem.ncbi.nim.nih.gov/)
Output : 3BAJ.pdb
i Output : ligan.pdb
Preparasi Reseptor 1
1 Preparasi Ligan
Pemisahan reseptor dari molekul air dan I

ligan dengan Discovery Studio
Visualizer

Optimasi menggunakan Autodock
Tools

Output : 3BAJ.pdb Output : ligan.pdbqt

Optimasi dengan menambahkan atom
hidrogen dan mengatur grid box
menaaunakan Autodock Tools

Penambatan molekul menggunakan Autodock Tools

Analisis dan visualisasi penambatan molekul

Output : Nilai RMSD validasi, AGpind,
cluster, interaksi ikatan dan nilai Kl

Gambar I11.1 Skema alur penelitian penambatan molekul dari reseptor HPAA
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SITUS pubChem
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i 9 Patents M o

Gambar 11.2 Situs pubChem
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SENYAWA BlJI KOPI HIJAU ROBUSTA (Coffea canephora)
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(LANJUTAN)
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Gambar 1V.1 Senyawa biji kopi hijau robusta (coffea canephora)
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SITUS PDB (PROTEIN DATA BANK)

O YouTube @ % | B8 ADME - PreADMET | Prediction - X | M Email Terkirim - rekaap6@gmail - X RCSB PDB: Hom

€ C @ rcsborg * g0

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

4]

r Structures o

o Enabling Breakthroughs in
PROTEIN Research and Education Advanced Search | Browse Annotations
o Wordwite
".H | memsaee Promsn Oua fask

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
students and researchers understand all aspects of biomedicine and agriculture,
from protein synthesis to health and disease.

#™ Deposit

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
L4l Visualize biology, and beyond
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CORONAVIRUS

# Download

W Leam

H P Type here to search

Gambar 11.3 Situs PDB (Protein Data Bank)
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STRUKTUR 3D RESEPTOR

Reseptor 3D human pancreatic alpha
amylase (3BAJ)

Gambar 111.2 Struktur 3D reseptor
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LIGAN ALAMI

3BAJ
Ligan alami dari reseptor human

Pancreatic alpha amylase

Gambar IV.2 Ligan alami

o1
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PERANGKAT LUNAK DISCOVERY STUDIO VISUALIZER

Discovery Studio Visualizer
File Edit View Chemisty Stucture Sequence Chart Scripts Tools Window Help
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G B R EH | * x & | (3 Display Style... v |i @
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View Interactions 2

TR REE IR 1% BIOVIA | Discovery Studio 2\

Step through ligands.
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- Actions 2 Data Upgrade
My Recent Actions My Recent Files » Upgrade now
» Open » kmphcpdb Want more Discavery Studio? Unleash the power of
» Open URL » std.pdb the complete Discovery Studio with the BIOVIA
» reseptor.pdb Foundation:
c My Recent Tool Panels

> ligand.pdb
- Homology Modeling
2px6.pdb
- Model Antibodies
ligand pdb - Create Pharmacophores
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B » View Interactions
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. » ligand pdb - Search and Build Databases
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2D diagram.
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Define and Edit Binding Site 2
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Done Enable Additional Festures

H P Type here to search

Gambar 1V.3 Perangkat lunak Discovery Studio Visualizer
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PERANGKAT LUNAK AUTODOCK TOOLS
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Gambar 1V.4 Perangkat lunak Autodock Tools
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SITUS PRE-ADMET

25| ADME - PreADMET | Predictior X [iand

(©)> e o

| © @ ntipsy//preadmetbmdrekr/adme/

- © 7 Linm e =
MDLmol and sd file  Molecular descriptors  Druglikeness  ADME Prediction  Toxicity prediction  LogIn  Register

Q Flogn f W 3 in A

q)re A[] M ET € +8223939550~1 [ webmaster@bmdrc.kr

12 B138A, YONSEI ENGINEERING RESEARCH COMPLEX, YONSEI UNIVERSITY, SEOUL, REPUBLIC OF KOREA.

Home  About @ Druglikeness i ADME % Toxicity ~ Community ~ Commercial

ADME

¥ & (ZAal & & & B
c - (e -~ [/2/21/¢ - OO -

Gambar 11.4 Situs pre-admet
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PERANGKAT LUNAK TOXTREE

% Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach) v2.6.13 - X
File Edit Chemical Compounds Toxic Hazard Method Help
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[Created from SMILES }) Estimate
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Structure diagr:

Verbose explanation

Prev Next  Last

Gambar 1V.5 Perangkat lunak Toxtree
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SITUS LIPINSKI’S RULE OF FIVE
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+ Molecular mass less than 500 Datton
« High lipophilicity (expressed s LogP less than 5)
» Less than 5 hydragen bond danors

+ Less than 10 hydrogen bond acceptors

* Molar refractivity should be between 40-130

These filters help in early predinical development and could help avoid costly late-stage preclinical and
clinical failures .To draw a chemical structure Click Here and follow the instructions given.
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Input PDB file [ Browse... | No file selected.

Step 2 : Input pH Value
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Step 3: Click on *Submit’ to submit your job

Submit Reset

How to Use the Tool

OPTION 1:

S Tha imme Eiln shaiidd s in bk fnllninn fnsmabel® ndk B mal ® maald B o 8 ndf ]

Gambar 11.5 Situs lipinski’s rule of five
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PERANGKAT LUNAK CHEM DRAW
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Gambar 1V.6 Perangkat lunak Chem Draw
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HASIL VALIDASI

Visualisasi tumpang tindih ligan alami dengan ligan hasil redocking dari reseptor

Human Pancreatic Alpha Amylase

Gambar V.1 Hasil validasi
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LAMPIRAN 14
(LANJUTAN)

Tabel V.1
Hasil Redoking Reseptor 3BAJ

Reseptor Grid Box RMSD A_G
(Energi Bebas)
X : 8.652
3BAJ y : 15.387 1.325 A -11.08
z:40.189




LAMPIRAN 15

HASIL PENAMBATAN MOLEKUL

Tabel V.2

Hasil Penambatan Senyawa Aktif dari Tanaman Kopi Hijau Robusta (Coffea
canepghora (L.) dengan Reseptor 3BAJ

nic acid

Ikatan Jumlah lkatan
Senyawa / Energi Hidrogen
No Residu Asam Amino KI (nM
Ligan Bebas (AG) (nM)
1 Ligand THR163, LYS200,
Alami GLY306, ALA307,
3BAJ -11.08 11 ASP300, GLU233, 7.52(nM)
GLN63, TRP59, TRY62,
HIS299, ARG195
2 3,4-0O- 38.93
Dicaffeoyl -6.02 3 ILE235, GLU233, HIS20
quinic Aci uM
d Malonyl
3 3,5-0- 96.01
Dicaffeoyl -5.48 3 HIS305, GLU233, HIS20
quinic Aci um
d Malonyl
4 3-0-
feruloyl-4- 57.76
-5.78 3 LYS200, ASP300, HIS299
caffeoylqui um
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LAMPIRAN 15
(LANJUTAN)
Tabel V.2
Lanjutan
OpOlkata | Jumlah
n Energi | Ikatan
No Senyawa / Ligan Residu Asam Amino KI (nM)
(AG) Hidrog
en
5 3-O-feruloyl-5- -6.49 6 HI1S20, ALA198, 17.46 uM
caffeoylquinic acid ASP197, ARG195,
HI1S299, TYR62
6 3-O-feruloylquinic -5.19 5 HIS20, TRY151, 155.62 uM
acid LYS200, ASP300,
H1S5299
7 4,5-0- -5.57 4 LYS200, ALA307, 82.47 uM
dicaffeoylquinic GLY306, ASP197
acid
8 4-O-feruloyl-5- -6.52 5 HIS20, 16.50 uM
caffeoylquinic acid HIS101,TRY62,
ASP300,H1S299
9 Caffeic Acid -4.26 3 TRY151, LYS200, 755.22 uM
H1S20




LAMPIRAN 15
(LANJUTAN)
Tabel V.2
Lanjutan
OpOlkata | Jumlah
. Residu Asam
No Senyawa / Ligan g TRy KI (nM)
(AG) Hidrogen ALiE
10 Caffeine -4.52 3 TTY151, ILE235, 483.77 uM
GLU233
11 N- -6.17 5 ILE235, ASP197, 29.88 uM
Caffeoyltryptophan HIS350, ASP300
12 Chlorogenic Acid -5.84 3 ASP197, 52.77 uM
ALA307, ASP300
13 Cryptochlorogenic -6.00 3 HIS350, ASP197, 39.97 uM
Acid H1S299
14 5-0 feruloylquinic -4.97 3 H1S20, ASP300, 227.25 uM

acid

HIS299

62



LAMPIRAN 15
(LANJUTAN)

Tabel V.2
Lanjutan

63

OpOlkatan Jumlah

Energi Ikatan Residu Asam
No Senyawa / Ligan KI (nM)
(AG) Hidrogen AUl
16 p-coumaroylquinic acid -5.67 4 HIS299, ASP197, 69.76
ASP300, LYS200 uM
17 p-coumaroylquinic-N- -6.30 7 GLU233, HIS299, 24.03
ASP300, LYS200, uM

tryptophan

HIS210, TYR151,

HIS350




LAMPIRAN 16

HASIL PENGUJIAN PREADMET

Tabel V.3

Hasil Uji Pre-ADMET

64

Absorbsi Distribusi
No Nama Ligan CaCo-2
(nm. Sec- HIA (%) PPB (%)
1

1 3,4-0-Dicaffeoylquinic Acid Malonyl 19.)53 23.12 87.77
2 3,5-O-Dicaffeoylquinic Acid Malonyl 19.32 23.12 86.05
3 3-feruloyl-4-caffeoylquinic acid 18,66 39.17 80.29
4 3-feruloyl-5-caffeoylquinic acid 19.76 66.82 87.87
5 3-O-feruloylquinic acid 17.52 34.18 41.13
6 4,5-O-dicaffeoylquinic acid 19.55 23.13 86.7

7 4-O-feruloyl-5-caffeoylquinic acid 19.15 39.17 80.82
8 Caffeic Acid 21.11 82.30 40,29
9 Caffeine 21.26 93.82 14.07
10 | N-Caffeoyltryptophan 17.43 79.28 92.19
11 | Chlorogenic Acid 18,71 20.43 41.96
12 | Cryptochlorogenic Acid 19.31 29,77 50.33
13 | Neochlorogenic Acid 17.43 29.77 47.03
14 | 5-O-feruloylquinic acid 18.66 37.11 44.54
15 | p-coumaroylquinic acid 18.71 20.42 41.96
16 | p-coumaroylquinic-N-tryptophan 19.41 86.86 97.24
Keterangan: in vitro CaCo-2 cell permeability (nm. Sec?): >70 higher

permeability, 4-70 medium permeability, <4 low permeability; % human

intestinal absorption (%HIA): 70-100% well absorbed, 20-70% moderately

absorbed, 0-20% poorly absorbed; %plasma protein binding: >90% strongly

bound, <90% weakly bound.
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HASIL PENGUJIAN TOKSISITAS

65

Tabel V.4
Hasil Pengujian Toksisitas
. Cramer _—_ Kr_oe_s TTe

No Ligan mn Benigni/bosarulebase decission tree
. %itg%eoquuinic Acid Malonyl 0 o 1

2 %i\r::-aof%eoquuinic Acid Malonyl 3 o !

3 3-feruloyl-4-caffeoylquinic acid 3 8,9 1

4 3-feruloyl-5-caffeoylquinic acid 3 8,9 1

5 3-O-feruloylquinic acid 2 8,9 1

6 4,5-O-dicaffeoylquinic acid 3 8,9 1

7 4-O-feruloyl-5-caffeoylquinic acid 3 8,9 1

8 Caffeic Acid 1 8,9 1

9 Caffeine 3 8,9 1

10 | N-Caffeoyltryptophan 3 8,9 1

11 | Chlorogenic Acid 2 8,9 1

12 | Cryptochlorogenic Acid 1 8,9 1

13 | Neochlorogenic Acid 2 8,9 1

14 | 5-O-feruloylquinic acid 2 8,9 1

15 | p-coumaroylquinic acid 2 8,9 1

16 | p-coumaroylquinic-N-tryptophan 3 8,9 1

Keterangan: Cramer rules 1 Low class, 2 Intermediet class, 3 Hight class.
Benigni/bose rulebase 2 (structural alert for non genotoxic carcinogenicity), 8

(negative for

genotoxic carcinogenity),

9 (negative for

non-genotoxic

carcinogencity),. Kroes TTC decision tree 1(Subtance would not be expected to be
concern).

a

safety
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LAMPIRAN 18

HASIL PREDIKSI BIOAVAILIBILITAS

Tabel V.5

Hasil Prediksi Bioavalibilitas

Ikatan Hidrogen
No Ligan BM Log P Keterangan
Donor | Akseptor

1 3,4-O-Dicaffeoylquinic Acid Malonyl 516 -0.269 i/ 9 Tidak Memenuhi Syarat
2 3,5-O-Dicaffeoylquinic Acid Malonyl 516 -0.91 7 9 Tidak Memenuhi Syarat
3 3-feruloyl-4-caffeoylquinic acid 530 0.175 6 9 Tidak Memenuhi Syarat
4 3-feruloyl-5-caffeoylquinic acid 530 0.355 6 9 Tidak Memenuhi Syarat
5 3-O-feruloylquinic acid 368 -1.433 5 7 Tidak Memenuhi Syarat
6 4,5-O-dicaffeoylquinic acid 602 -0.163 7 11 Tidak Memenuhi Syarat
7 4-O-feruloyl-5-caffeoylquinic acid 530 0.179 6 9 Tidak Memenuhi Syarat
8 Caffeic Acid 180 0.976 3 3 Memenuhi Syarat

9 Caffeine 194 -0.04 0 4 Memenuhi Syarat

10 N-Caffeoyltryptophan 366 1.971 5 5 Memenuhi Syarat

11 Chlorogenic Acid 354 -1.879 6 7 Tidak Memenuhi Syarat
12 Cryptochlorogenic Acid 354 -1.4 6 7 Tidak Memenuhi Syarat
13 Neochlorogenic Acid 354 -.1875 6 7 Tidak Memenuhi Syarat
14 5-O-feruloylquinic acid 370 -1.49 5 7 Memenuhi Syarat

15 p-coumaroylquinic acid 338 -1.282 5 6 Memenuhi Syarat

16 p-coumaroylquinic-N-tryptophan 338 -1.275 5 6 Memenuhi Syarat

Keterangan: BM (Berat molekul) <500 Dalton, Log P <5, Donor ikatan

hidrogen <5 dan Akseptor ikatan hidrogen <10.
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LAMPIRAN 19

RESEPTOR 3D

Visualilasi reseptor dengan senyawa aktif terbaik 4-0-feruloyl-5-
caffeoylquinic acid

Gambar V.2 Visualilasi reseptor dengan senyawa aktif terbaik
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INTERAKSI ASAM AMINO
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Interaksi 4-0-feruloyl-5-caffeoylquinic acid terhadap reseptor 3BAJ

Gambar V.3 Interaksi residu asam amino

68



