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ABSTRACT

Picfeltarraenin 1A and IB are the steroid glycoside from Picria fel-terrae Lour., Have been traditionally used in
medication. Epidermal growth factor receptor (EGFR) plays a critical role in the initiation and progression of a
variety of human cancers, including breast cancer. An important signaling pathway downstream of EGFR is the
PI3K/AKt pathway, which regulates cellular processes as diverse as cell growth, survival, proliferation and
migration. In silico docking using PLANTS program and visualized by Yasara program. The model of three
dimension enzyme structures used in this research were EGFR and Phosphatidylinositol-3-kinase (PI13K), binding
pocket with the Protein Data Bank (PDB) code 1M17 and 3DBS. Two and three dimension of Picfeltarraenin IA, IB
and ZSTK474 as the standard were generated using Marvin Sketch program. Both compounds and ZSTK474
inhibited EGFR and PI3K with docking score -101.7930; -104.6410, -91.7920 and -90.6176 -87.7705; -94.7491
respectively.
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INTRODUCTION

Breast cancer is the most frequently diagnosederaanad the second leading cause of cancer deathgafemales
[1]. Moreover, breast cancer ranks as the fifthseaaf death from cancer overall (522,000 deatlssjhé most
frequent cause of cancer death in women in lesgldesd countries (324,000 deaths, 14.3% of totall] the
second cause of cancer death in developed courfir@3000 deaths, 15.4%) after lung cancer. A resardy
reported that breast cancer is leading in the estichnew cancer cases, and the second most congatin chuse
among women suffering from cancer in the USA [2].

Epidermal growth factor receptor (EGFR) is a memife¢he HER family of transmembrane receptors thgtlate
cellular processes as diverse as cell survival,preliferation, and apoptosis. Aberrant expressibithis receptor
on the cell surface or its enhanced activity magticoute to cancer incidence [3,4]. Deregulated RGignaling
causes cancer cells to be refractory to anticathezapies, including immunotherapy, chemotherapyadiotherapy

[5].

The phosphatidylinositol-3-kinase pathway regulate growth and proliferation and is often dysrieged in
cancer due to mutation, amplification, deletiontimgation, and post-translational modificationsisTpathway is in
intracellular signaling pathway important for apag$, malignant transformation, tumor progressinatastasis and
radioresistance [6,7]. Phosphatase and tensin lmgm@TEN) is a negative regulator of the PI3K/AKI@R
pathway [8]. PTEN is highly effective tumor supm@sand frequently mutated, deleted, or epigengtisdenced
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in various human cancers including breast canc@0[9Due to the important role of the PI3K pathwaycancer

research, many valuable inhibitors targetting dgaad node (single inhibitor) or two nodes at tlaenge time (dual

inhibitor) in the pathway have been developed ter¢ years. In the last decade, significant pragedave been
made in developing combination therapy with PI3Kiluitor with other therapy to overcome lesffective therapy.

The role of EGFR and PI3K in cancer progression stesved in Figure 1.
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Figurel. EGFR and PI3K pathwaysin cancer development

Picria fel-terrae Lour. (Linderniaceae) in Indonesia commonly knoampoguntano, the herb used in traditional
medicine in Asia especially in Indonesia to treatefr, abscess, herpes infection, traumatic injang snake bite
[11]. Modern pharmacological investigations indézhtthat the extract of Picria fel-terrae Lour. éxatiuretic,
antypiretic, hepatoprotective, cardioprotective tidiabetic, antioxidant, anti-inflammatory, anthéhtic, and
analgesic activities [12-17]. Moreovéicria fel-terrae inhibits hepatitis B (HB) e-antigen excreted bypd@ 2215
cell lines, suggesting to have anti-HB virus atyiil8]. It can be developed as co-chemotherapeatiomen for
breast cancer by inducing apoptosis and cell cgalest and suppressing cyclin D1 and Bcl-2 expoeski9,20].
These biological activities have been attributedht® chemical compound presentRicria fel-terrae, such as
triterpenoid saponin, phenylethanoid glycosidesd dlavonoid glucorinides [21,22]. Triterpenoid sapts
especially Picfeltarraenin IA and IB are the mainaltive for the complement-inhibiting propertiesigh can
partly explain its traditional use in treating enfhation or degenerative diseases [23]. The chermstcattures of
Picfeltarraenin IA, IB and ZSTK474 are showed igle 2 and 3.
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Figure 2. Structure of Picfeltarraenin A and IB

Computational methods are being developed to préidécactivity of compounds. In silico approachestdbute
significantly to beginning pharmaceutical reseaand important in target discovery. The need of ljnaelaptation
and application of in silico approaches in pharméical research has clearly been recognized ameapected to
improve further to get an efficiency in drug diseoy [24]. The purpose of our study was to identifyw PI3K
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inhibitors are working for cancer using in silicii@cular docking method. The purposes of this rebewas to
assess the activity of Picfeltarraenin 1A and IBnhibiton EGFR and PI3K with in silico method.

)

AL
~AAA
O\) @

Figure 3. Structure of ZSTK 474 as selective inhibitor of PI3K

MATERIALSAND METHODS

Aspire E1-470 series operated by Windows 7 HomenRima, Intef’ Coré™ i3 -3217U (1,8 GHz, 3MB L3 cache),
32-bit, hard disc drive 500 GB and RAM memory 2 BBR3 L were used to run the molecular docking pssce

In silico docking using PLANTS program and visuatizby Yasara program.  Co Pen Drive Linux KDEgram
was used to connecting Windows operation systemirtox operation system. The model of three dimemsb
enzyme structure used in this research was PI3#ifmdnpocket with the Protein Data Bank (PDB) co@8$ and
1M17 for EGFR. They were obtained through from Mipvw.rscb.org/pdb. Two and three dimension
conformation models of Picfeltarraenin IA, 1B an®®K474 as the standard PI3K inhibitor were generdig
Marvin Sketch program.

RESULTS

Table 1. Docking scor e between ligand and protein target

Docking Score
PI3K EGFR
1 | ZSTK474 -94.7491]  -91.792Q
2 | Picfelterraenin IA| -90.6176 -101.7930
3 | Picfelterraenin IB| -87.770% -104.6410

No Ligand Name

Figure 4. Visualization of interaction between
(a) picfeltarraenin 1A with PI3K, (b) picfeltaeain IB with PI3K
(b) picfeltarraenin 1A with EGFR, (d) picfeltarraariB with EGFR

GD9 which was crystallized in the structure of 3DBIBK and AQ4 for EGFR binding pocket were extrdcaad
docked again into its original PI3K binding pockEhe Root Mean Square Deviation (RMSD) values teduiom
these ligand docking were 1,5761 A for 3DBS ar&9710 A for IM17. The RMSD was obtained less th£XQ0
A indicating that the docking methods were vali8][2n silico docking between picfeltarraenin IAdaIB into the
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3DBS and 1M17 binding pocket result in the dock&egre in Table 1 ishowed the results of docking score into
3DBS and 1M17 binding pocket. Figure 4 and 5 amw&d the results of visualization of picfeltarraeb, IB and
ZSTK474 to EGFR and PI3K using Yasara.

Figure5. Visualization of interaction between
(a) ZSTK474 with PI3K, (b) ZSTK474 with PI3K

DISCUSSION

The docking score represents the binding affinmitythe ligand to the target protein. The dockingRé8K and
EGFR target with compounds using docking procedevealed that all the computationally predicteddstenergy
complexes of PI3K and EGFR are stabilized by intderular hydrogen bonds and stacking interacti@g. [
Docking score of Picfelterraenin 1A and 1B were Enwthan ZSTK474 as kinase inhibitor especially PIRK higher
in inhibition of EGFR. In silico drug design carmapla significant role in all of stages of drug depenent from
preclicial assesment to the end of clinical develept [27]. The results were obtained at in silicceening have
shown that it represents the best step (way) teugetccurate result in a short time and saving e1j28].

PI3K pathway plays important roles in tumor inithat and progression, including those in prolifaratactivity and
in apoptosis. PI3K signaling is also commonly aigged with the metastatic cascade in carcinomahodigh
several aspects of tumor inhibition are not fulhdarstood, numerous small molecule inhibitors tamgethe PI3K
pathway is currently being studied in clinical 8ig29]. There are strong relationship between EGFR PI3K,
PI3K/AKT/mTOR signaling is frequently deregulatededto mutations affecting one of its upstream raigus the
EGFR receptor and other components within the payHR®0].

CONCLUSION

Picfelterraenin IA and IB are steroid glycosidenfrBicria fel-terrae Lour. They were showed to have the activity in
inhibition of cancer growth through EGFR and PI3hways and they are potential to develop as amtéra
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