‘ & ict@uhamka.acid S +628772 479 W All @uhamkaid campus region

International Conference On Natural And Social Science (ICNSSE)
2020

Home > Uncategorized > International Conference on Natural and Social Science (ICNSSE) 2020

B

i .
Q Uhamka | = HOME TENTANG KAMI DIVISI LAPORAN NEWS LINK PRODUK Q

International Conference On Natural And Social Science (ICNSSE) 2020

By : BPTIUHAMKA / Posted On : October 22, 2020 /No Comment

Wednesday, 21 October 2020 09:00 - 18:30

Fakultas Ekonomi dan Bisnis UHAMKA

Kontak : 081319297200
E-mail : icnsse@uhamka.ac.id
Info lebih lanjut : icnsse@uhamka.ac.id

Themes “Innovative Research in Science and Education in The Disruptive Era” Dear colleagues, We are pleased to invite you to attend the 1th Annual
International Conference on Natural and Social Science Education (ICNSSE). This conference will be held online by Research Development Institute,
Universitas Muhammadiyah Prof. DR. HAMKA on October 21th-22th, 2020 with a theme of “Innovative Research in Science and Education in The
Disruptive Era”. The aim of the conference is to provide a platform for the researchers, experts, and practitioners from academia, governments,
NGOs, research institutes, and industries to discuss and share cutting-edge progress in the fields of public health, pharmacy, psychology, nutrition,
and medical science. We are looking forward to seeing you virtually on October 21th-22th, 2020



CURRAN ASSOCIATES INC. ] . Browse By Publisher Services | About Us Contact Us

proccccings  “publisier - CEENIEEELY © | =

Horme = Atlantis Press
= NATURAL AND SOCIAL SCIENCE EDUCATION. INTERNATIONAL CONFERENCE. 1ST 2020. INNOVATIVE RESEARCH IN SCIENCE AND EDUCATION IN THE DISRUPTIVE ERA (ICNSSE 20)

NATURAL AND SOCIAL SCIENCE EDUCATION. INTERNATIONAL
e P CONFERENCE. 1ST 2020. INNOVATIVE RESEARCH IN SCIENCE ANI
Festen (ENSSEE0 EDUCATION IN THE DISRUPTIVE ERA (ICNSSE 20)

Innovative Research in Science and Itemn #: 058970
Education in the Disruptive Era

shavanoes in Socisl Sckence, Education and Humanities
Research Volume 547

Our Price: $263.00

Online
71-22 October 2020

' ATLANTIS
PRESS

Title: First International Conference on Natural and Social Science Education (ICNSSE 20)
Subtitle: Innovative Research in Science and Education in the Disruptive Era

Date/Location: Held 21-22 October 2020, Online.

Series: Advances in Social Science, Education and Humanities Research Volume 547
Editor: Suswandari, et al.

ISBN: 9781713829386

Pages: 379 (1 Vol)

Format: Softcover

TOC Link: View Table of Contents

Publisher: Atlantis Press

POD Publisher: Curran Associates, Inc. { Jul 2021)



Integrity
Trust
Compassion

@)Uhamka

UNIVERSITAS MUHAMMADIYAH PROF. DR. HAMKA I/ \ ‘ E R I I F I ‘ A I E

This is to certify that

Numlil Khaira Rusdi

has attended the 1st International Conference on Natural and Social Science Education 2020
“Innovative Research in Science and Education in the Disruptive Era” as a

PRESENTER

with title

Soybean Extract With Targeted Lunasin (Et-Lun) As An Anti-Breast Cancer:
Studies In Silico And In Vitro

21-22 October 2020
organized by Research and Development Institute (Lemlitbang),
the University of Muhammadiyah Prof. Dr. HAMKA

@0 O O | euhamkald

conference.uhamka.ac.id/lic www.uhamka.ac.id



International Conference On Natural And Social Science Education
conference.uhamka.ac.id/lic

October 21 — 22 , 2020

Research and Development Institute, Universitas Muhammadiyah Prof. DR. HAMKA

LETTER OF ACCEPTANCE

Dear,

NUMLIL KHAIRA RUSDI
Assalamu’alaikum wr wb.
Greetings from ICNSSE 2020: International Conference On Natural And Social Science Education

We are pleased to inform you that your abstract entitted SOYBEAN EXTRACT WITH TARGETED
LUNASIN (ET-LUN) AS AN ANTI-BREAST CANCER: STUDIES IN SILICO AND IN VITRO has
been accepted for:

ORAL PRESENTATION
on ICNSSE 2020 (Jakarta, 18 Oktober 2020).

Please kindly completed your payment Rp.300.000,00 transfer to:
Bank Name : Bank Negara Indonesia - BNI

Swift Code : BNINIDJA

Account Number : 17366489

Name :Universitas Muhammadiyah Prof.Dr.HAMKA

After completing the payment please upload your payment proof and full paper (in a word format) to
your account as soon as possible. Your presentation schedule will be added to the conference
program upon completion of the payment process.

More details about template of presentation and payment process available at
https://conference.uhamka.ac.id/lic

We are looking forward for welcoming you on ICNSSE 2020 by virtually.

Sincerely,

Dr.Apt.Supandi.M.Si,

Chairman ICNSSE 2020


https://conference.uhamka.ac.id/lic
http://www.tcpdf.org

STUDY IN SILICO AND IN VITRO ANTI-BREAST CANCER NATIVE
INDONESIAN SOYBEAN EXTRACT WITH TARGETED LUNASIN

Numlil Khaira Rusdi'.2, Erni Hernawati Purwaningsih319, Andon Hestiantoro#, Berna Elya5,
Sofy Meilany ¢, Fadilah Fadilah?, Kusmardi Kusmardi*#8-10

Faculty of Pharmacy and Science, Universitas Muhammadiyah Prof. DR. Hamka, Jakarta, Indonesia
Doctoral Program for Biomedical Sciences, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia
Department of Pharmacy, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia

Department Obstetrics and Gynaecology, School of Medicine, Universitas Indonesia, Dr Cipto
Mangunkusumo Hospital, Jakarta, Indonesia

Department of Phytochemistry, Faculty of Pharmacy, Universitas Indonesia, Depok, Indonesia

Institute of Human Virology and Cancer Biology, Universitas Indonesia, Jakarta, Indonesia

Department of Medicinal Chemistry, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia
Department of Anatomic Pathology, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia

Drug Developmet Research Cluster, Indonesia Medical Education and Reseach Institute, Jakarta, Indonesia.
10 Human Cancer Researcs Cluster, Indonesia Medical Education and Reseach Institute, Jakarta, Indonesia
Correspondence: ‘’kusmardi.ms@ui.ac.id; Tel.: +62-8131-9197-444,

PwhPE

© NG

ABSTRACT

Background / Objective: Breast cancer is the most common type of cancer in Indonesia, as
well as in the world. Nowadays, the study of medicinal plants as anticancer becoming popular.
To prepare anticancer medicines from natural resources, cytotoxic compounds assay, and
screening active compounds which have a pharmacological effect is necessary. The aim of
this study was to investigate the anti-breast cancer of soybean extract with targeted lunasin
(ET-Lun) in vitro and to dock different ligands of its constituents to target protein of ESR1,
ESR2, HER2 and EGFFR as molecular biomarkers in breast cancer. Method: In vitro assay,
the extract cytotoxic activity was observed using the MTT 3- (4,5-dimethylthiazol-2-yl) -2,5-
diphenyltetrazolium bromide test against MCF-7 breast cancer cells. In silico testing was using
the Autodock Vina program. The active compounds in the soybeans are genistein, daidzein,
coumestrol, carotene, phytoalexin, and lunasin as ligands, were being binding to the ERS1,
ESR2, HER2 and EGFR as a cancer protein target. Result: In vitro studies showed that ET-
Lun was cytotoxic against breast cancer cells with a CC50 value of 103 pg / mL. In silico
studies showed that all the active compound from the soybean had activity to ESR1, ESR2,
and EGFR. Lunasin and Genistein had better activity to ESR1, ESR2, and EGFR. Daidzein
and Genistein had the best activity to HER2 while lunasin has no activity to HERZ2.
Conclusion: These results indicate that the ET-Lun has anti-breast cancer activity in vitro
assay. In silico assay showed that all the active compounds from the soybean seed had
activity as anti-breast cancer by agonis ESR2 and inhibiting ESR1, HER2, and EGFR except
Lunasin has not activity to HER2.

Keywords : in-silico, in-vitro, soybean, breast cancer
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INTRODUCTION

In 2020, the incidence and mortality of breast cancer (BC) in the word highly.! The initial steps
for designing and developing novel anti-cancer drugs are in silico study.® This has become
methods to improve efficiency for compound activity optimization which are widely used in
novel drug discovery.

Estrogen Receptor (ER), Progesterone receptor (PR) and Human Epidermal Growth Factor
Receptor-2 (HER2), and Epidermal Growth Factor Receptor-1/ EGFR status examinations
required to achieve precise therapy.® Moreover, ER, PR and HER2 are specific predictions
and prognostic molecular biomarkers in breast cancer patients.

ET-Lun is a crude extract containing lunasin and the isoflavones genistein, daidzein, and
glycitein (data not shown). Soybean (Glycine max (L.) Merr.) is one of the plants whose activity
is being developed as anticancer. The active compounds in soybeans that have
pharmacological activity include the isoflavones genistein, daidzein, and glycitein, coumestrol,
carotene, phytoalexin, and protein of lunasin. Isoflavones and proteins are the main bioactive
phytochemicals found in soybean plants.

The aim of this study was to investigate the anti-breast cancer of soybean extract with targeted
lunasin (ET-Lun) in vitro and to dock different ligands of its constituents to target protein of
ESR1, ESR2, HER2 and EGFFR as molecular biomarkers in breast cancer. This study
explores the use of native Indonesian soybean varieties “Grobogan” which has a high protein
and amino acid content. In silico assay, the active compound of soybean will be analyzed to
ER (ESR1 and ESR2), HER2, and EGFR using AutoDock vina Tools, while in vitro assay were
evaluated cytotoxic ET-Lun to the MCF-7 cancer cell lines using MTT assay to determine the
CC50 value.

MATERIAL AND METHODS

Plant material identification and extraction
The procedure identification and extraction in accordance with previous studies.*'® The
extract was kept at 2-8°C.

In silico assay

Docking was performed using Autodock Vina software by performing ligand and protein
preparation. The ligands that will be evaluated were lunasin, carotene, coumestrol, daidzein,
genistein, and phytoalexin; which were active compounds found in soybean plants. The
ligands were made in 2D and 3D structure. The 2D ligand structure was obtained from the
PubChem / chem spider site/ Chemsketch,*® while for the lunasin the 2D structure was
obtained from the Swiss Model. To get a 3D format was by Marvin's sketch. ER protein
preparation; ESR1 (5T92), ESR2 (1X7B), HER2 (5MY6) and EGFR (1XKK), as
macromolecules were obtained from https://www.rcsb.org/ and https://www.ncbi.nim.nih.gov.
After obtaining the 3D structure of the ligands and receptors, then docking was performed.
The output of docking was in the form of a ligand pose on the active side and its affinity score.
The docking results were ligand poses in active sites and affinity scores. Analysis of ligand
docking was performed to residues that interact with the ligand, Gibbs binding free energy
parameter (AG), structure conformation, affinity and hydrogen bonds between ligand and
receptor (ER, HER2, and EGFR).

In vitro/ Cytotoxicity Assay

Cytotoxicity assay was performed using a 96-well microplate. The step was started by seed
100 pL of MCF7 cell suspension to each well of tissue culture vessel and incubated 24 hours
under standard culture conditions (5 % CO2, 37 °C). The medium was removed afterward
through well plates invention. The assay was then continued by adding 100 pyL of assay
solution to each well with various concentrations in triplicate, followed by 24 hours incubation
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under standard culture conditions (5 % CO2, 37 °C). The medium was then removed and
replaced by of 100 pL of MTT reagent to each well and continued by 4 hours incubation under
standard culture conditions (5 % C0O2, 37 °C). Lastly, the solution were removed and replaced
by 100 pL of DMSO to each well to dilute the formazan crystal. The assay was conduct by
measured the absorbance in 630 nm using ELISA plate reader.**’

RESULTS AND DISCUSSION
In silico Assay

In this study, observed parameters were Gibss free energy (AG binding), hydrogen bonds,
amino acid residues, and ligand structure conformation (lunasin, genistein, daidzein,
coumestrol, carotene, and phytoalexin) in correspond receptors (ER, HER2, and EGFR). The
stability and non-covalent interaction in ligand-receptor complexes were shown by free energy
released during the interaction of ligand complexes formation.

All the ligands had a bond affinity with ERa (AG <0). Lunasin and Genistein had better activity
towards ESR1. Lunasin had the highest affinity value, which was 12.426 and had more
hydrogen bonds and amino acid residues. Genistein also had good activity to ESR1/ ERa
because it had the lowest Gibbs free energy (-9.5476 kcal/mol). Genistein had activity with
ESR2/ ER[ because it had the lowest AG (-10.4002 kcal/mol) and Lunasin have the biggest
affinity value (pKI =13.376). Daidzein had the best activity to HER2 because it had the lowest
AG (-7.3067 kcal/mol), while lunasin had no affinity because Gibb's free energy was greater
than 0. Lunasin had the greatest affinity for EGFR (pKi = 25.183), while Genistein also had a
good affinity for EGFR because it possessed the smallest Gibbs free energy (Table 1).

High throughput Screening (HTS) or Virtual High-throughput Screening (VHTS) has been
applied to accelerate efficiency in drug development and discovery.3!8 One approach of VHTS
was using in silico study to determine ligand affinity toward corresponding proteins.?* In silico
study has become applied methods to initiate novel drug discovery and increase efficiency in
compound activity optimization. The advantages of in silico study are determinate,
hypothesize, and deliver novel drugs or advances towards therapy and treatment. One
approach of in silico is by docking the candidate molecule to targetted receptors. Docking is
an effort to tune ligand which is a small molecule to proteins receptor which is greater
protein.324

Molecular docking may predict molecule orientation from molecules to other molecules while
bind to form a stable complex and methods for exploring optimal ligand position to the active
site of target proteins (receptor). The scoring function was predicted interaction affinity
between macromolecule (receptor) to ligands. Lower Gibbs free energy (AG) will increase
binding stability.

In this studies the results showed that Lunasin and Genistein had the best activity to ESR1,
ESR2, and EGFR because they had the lowest Gibbs free energy and the largest inhibition
constant. On the other hand, the best activity to HER2 was shown by Daidzein and Genistein.
The ligand affinity for the receptor was determined by the AG and pKi values. The more
negative of Gibbs free energy and the greater of the pKi indicates the higher ligand affinity.2®
Analysis of bond Gibbs free energy (AG) and affinity (pKi) relates to binding affinity. Binding
affinity is a measure of the drug's ability to bind to the receptor. The value of AG < 0 was
indicates that the ligand has not an affinity for the active site of the receptor.

Beside AG and inhibition constant to predict the affinity of complexes binding between receptor
and ligand formations, other parameters were hydrogen bonds and hydrophobic contact.
Hydrogen bonds were intermolecular or intramolecular forces that occurred in between atom
with high electronegative with hydrogen atom that covalently binds to an electronegative atom.
The results showed that lunasin had the most hydrogen bonds with amino acid residues to



ESR1, ESR2, and EGFR (Table 1,2,4). The more hydrogen bonds indicated the best ligand-
receptor interactions.

Hydrogen bonding is an electrostatic interaction between a weak acid donor group and the
receptor atom with the formation of a lone pair. This hydrogen bond is formed between fellow
molecules in a polypeptide (intermolecular) or between polypeptide molecules and water. The
internal hydrogen bonds are arranged in a way that allows all hydrogen bonds to be formed.
Hydrogen bonds are the main bonds that maintain protein stability.®

The ligands with amino acid residues and hydrogen bonds that are sama to natural ligands
show similar types of interactions and illustrating similar activities.?” The results of literature
study explain that the active site ESR1 according to RSCB data (https://www.rcsb.org/) is at
positions 347, 350, 353, 384, 387, 388, 394, 404, 421, 424, 524 and 525, whereas NCBI data
(https://www.ncbi.nlm.nih.gov/) shows the ESR1 ligand-binding site at positions 346, 351, 353,
387, 394, 521, 524 and active site at positions 309-546. All ligands had a bond on the active
site of the receptor, which was at position 309-546, except for Daidzein which was bound at
the Lys 362 position (Table 1).

Active site ESR2 according to RSCB data (https://www.rcsb.org/) is at positions 295, 298, 305,
339, 340, 343, 346, 378, 475, 476, while the NCBI data (https: // www .ncbi.nim.nih.gov /)
shows the ligand-binding site ESR2 at positions 298, 303, 305, 339, 346, 473, 476. Lunasin
has active site to receptor ESR2 at position Asp 303. Other ligans showed there were no ligan
bind to active site of ESR2. Furthermore, the HER2 active site according to RSCB data
(https://www.rcsb.org/) is at positions 187, 188, 192, 193, 194, 195, 252, 259, 404, 405 , 429,
459, and the NCBI data (https://www.ncbi.nim.nih.gov/) shows the HER2 ligand binding site
at positions 726, 727, 729, 734, 751, 753, 774, 798, 799, 801 , 849, 850, 852, 863, 720-976.
There are no ligands that bind to the active site of the HER2 receptor (Table 3). It was mean,
they did not show similar activity to natural ligands.

In addition, the active site of EGFR based on RSCB data (https://www.rcsb.org/) is at positions
743, 745, 766, 775, 776, 777, 788, 790, 791, 793, 797, 799, 800, 803, 832, 833, 834, 836,
844, 854, 855, 856, 860, 913, and the NCBI data (https://www.ncbi.nlm.nih.gov/) shows the
ligand-binding site EGFR on positions 718-723, 745, 791-841, 842, 855, 876-880, 885, 889-
968. All the ligands have an active side to bind with EGFR. Lunasin has 3 active binding sites
at positions Arg 803, Arg 841, and Lys 913. Carotene, coumestrol, daidzein, genistein, and
phytoalexin have bonds on the active side of GIn 791.

Cytotoxicity Assay

This study was in vitro experiment to the observed the impact of ET-Lun treatment
compared to 5-Fluorouracil (5-FU) as control positive, and negative control to MCF7 cancer
cell lines. Cytotoxicity assay was performed to determined optimal concentration to inhibits
50% of MCF7 cell population or cytotoxicity concentrations (CC50) between ET-Lun and 5-
FU. From this experiment, ranges of toxic effect concentrations from compound to the cancer
cell were determined. The concentrations of soybean extract and 5-FU were between 250-0.9
pg/mL in 24 hours. The curve showed that ET-Lun treatment to MCF7 breast cancer cell
culture may induce cell deaths. The effect was observed with parallel decrease to amount of
concentrations between both compounds to viable cells of MCF7. However, 5-FU were not
respond to 50% of cell deaths. (Figure 1)

The results of in vitro assay shown of the percentage of MCF7 viable cells using MTT with a
gradual concentration of ET-Lun were shown in figure 1. In MCF7, the curves showed that
ET-Lun and 5-FU towards MCF-7 induced cell deaths. This was demonstrated with MCF-7
cell percentage were not parallel with increase concentration of either extract or 5-FU. The
correlation between soybean extract concentration treatment to the percentage of viable MCF-
7 cells was induced by cell deaths. This was R2=0,9284 while 5-FU was R2=0,8599. The R2



value that approach 1 shown good value and relations between two variables?!®, therefore
relations between soybean extract and 5-FU (assay compound) percentage shown a
decrease in viable MCF-7. The greater compound test concentration, then the MCF7 viable
cells percentage were smaller.?°

Cytotoxicity of compounds may be observed from CC50 using linear regression equation of
curves, that is y=-0,1852x + 69,06 for ET-Lun and y=-0,0547 + 65,311 for FU (Figure 1). The
CC50 was obtained from x variables by put 50 (standard value were collected from 50%
inhibition concentration) to the variable y in regression equation of both compound thus CC50
were obtained from soybean extract were 103 pg/mL and 280 ug/mL for 5-FU. Based on the
cytotoxic assay, a soybean extract compound was found to has three times cytotoxic activity
compared to the 5-FU. Research conducted by Dia et al.,?! showing a concentration range of
1-100 pM of Lunasin from soybean extract were cytotoxic towards HT-29 cells by induced
apoptosis and induced cell cycle arrest on G2/M phase by increasing p21 expression. Lunasin
was also cytotoxic in MCF7 by induced ROS for DNA fragmentation, increase p53/p21
regulations, induced cell cycle arrest to G1/S phase and activated caspase 9/3.%? 5-FU that
was applied as a positive control on MCF-7 were not cytotoxic to the cell as a range of
concentration were unable to reduced half of MCF-7 cell population thus need to used other
positive control as tamoxifen.?®

CONCLUSIONS

In silico assay showed all the active compounds from the soybean seed had activity as anti-
breast cancer by inhibiting ESR1 and EGFR, and agonist of ESR2. The results of in vitro study
demonstrated that the ET-Lun has anti-breast cancer.
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Ligan Energi Afinitas Jumlah Ikatan Hidrogen
bebas (pKi) atom H
Gibbs
(kcal/mol)
Reseptor ERa (5T92)
Lunasin* -5,0005 12,426 14 Asp 321, Phe 367, Asp 369, Asp 369,
Asp 369, Leu 370, Thr 371, GIn 375,
Glu 397, Glu 443, Ala 307, Leu 308,
lle 326, Lys 362
Carotene -6,8835 3,908 - -
Coumesterol -8,0939 7,093 1 Glu 353
Dadzein -8,8523 5,753 2 Leu 370, Lys 362
Genistein* -9,4439 4,293 1 Asp 321
Phytoalexin  -6,7596 5954 1 Thr 347
Reseptor ERB (1X7B)
Lunasin* -2,8762 13,376 14 Ser 283, Ser 286, Ser 286, Asp 303,
Asp 303, Asp 489, Asp 489, Thr 613,
Ala 287, Lys 300, Lys 300, Lys 304,
Lys 605, Lys 605
Carotene -6,0757 3,040 - -
Coumesterol -8,4775 4377 2 Asp 489, Lys 300
Dadzein -8,5833 4695 1 Asn 496
Genistein -10,4002 9,246 2 Glu 389, Ser 423
Phytoalexin  -6,7754 3,606 - -
Reseptor HER2 (5MY6)
Lunasin 2,7079 5838 7 Gln 362, GIn 362, Asn 388, GIn 398,
Gln 398, Glu 401, Glu 401
Carotene -6,2611 7,703 - -
Coumesterol -6,1025 8,466 - -
Dadzein -7,3067 7823 2 Thr 68, Thr 68
Genistein* -6,3292 8979 1 Lys 368
Phytoalexin - - - -
Reseptor EGFR (1XKK)
Lunasin* -3,1974 25,183 14 Glu 709, Glu 709, Glu 749, Leu 782,
Ser 784, Ser 784, Glu 709, Arg 803,
Arg 841, Val 876, Val 876, Lys 913,
Lys 913, Lys 913
Carotene -8,3510 12,139 5 Gln 791, GIn 791, Lys 846, Lys 846,
Lys 852
Coumesterol -9,7183 14,323 5 Gln 791, GIn 791, Lys 846, Lys 846,
Lys 852
Dadzein -9,2115 13,109 5 Gln 791, GIn 791, Lys 846, Lys 846,

Lys 852




Genistein* -10,4368 12,695 5 Gln 791, GIn 791, Lys 846, Lys 846,
Lys 852

Phytoalexin  -8,0671 11,828 5 Gln 791, GIn 791, Lys 846, Lys 846,
Lys 852
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Figure 1 (a). Standard curves of citotoxicity assay of soybean extract and 5-FU (b).
Gradual concentration of 5-FU to MCF7 cell shown CC50 concentration were 280
pg/mL.



