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DPanh gia in silico hoat tinh khang ung thw cia cac hoat chat

tr 14 Polyscias fruticosa (L.) Harms nham muc tiéu EGFR

D6 Thi Anh Thuw, Ping Thij Lé Thay, Pham Canh Em’
o, Truong Bai hoc Quéc té€ Héng Bang
TOM TAT
Ddt vén dé: Ld Polyscias fruticosa (PF) I ngudn déi ddo hoat chét tiém ndng trng dung diéu tri, tuy nhién tuong
tdc phén tir cua hoat chét PF vdi EGFR chura duoc khdm phd. Muc tiéu: Bdnh gid di luc va tvong tdc cua hoat
chdt PF vdi EGFR dé xdc dinh hoat chét tiém néng trong diéu tri ung thu. Phurong phdp: Docking phén tir duoc
st¥ dung d€ ddnh gid twong tdc trén EGFR. Két qud: CHEMBL1765597 (-8.9 kcal/mol) va silphiosid G (-8.8
kcal/mol) thé hién di luc virot tréi so vdi gefitinib (-7.3 kcal/mol), trong khi stigmasterol glucosid va stigmasteryl
glucosid (-8.4 kcal/mol) ciing cho thdy tiém néng ddng ké. Phdn tich twong tdc cho thdy CHEMBL1765597 (3-O-
[alpha-L-arabinopyranosyl(1->2)-alpha-L-arabinopyranosyl(1->6)]-beta-D-glucopyranosy! oleanolic acid) hinh
thanh nhiéu lién két hydrogen manh vdi acid amin ARG841, ASN842 va ASP855, trong khi silphiosid G tuong tdc
hiéu quad vdi LYS745 va THR854. Cdc glycosid sterol nhu stigmasterol glucosid dé hinh thanh lién két hydrogen
va turong tdc ky nurdc voi CYS797 va VAL726, turong tu nhung it da dang hon cdc twong tdc rt-alkyl va re-sulfur
cua gefitinib. Polysciosid D (-6.6 kcal/mol) thé hién di lu'c thdp hon va tiém ndng trc ché han ché. Két luén: Hoat
chét PF ddc biét Iad CHEMBL1765597 va silphiosid G thé hién ho so lién két tiém nding nhu cdc chét trc ché EGFR
tw nhién khi so sénh vdi gefitinib vé di lurc va can nghién ctru in vitro va in vivo dé xdc nhan tiém néng diéu tri.

Tirkhéa: Polyscias fruticosa, in silico, di luc lién két, khdng ung thu, EGFR

1. DAT VAN DE

Ung thu la mét trong nhitng nguyén nhan gay tlr
vong hang dau trén toan cau, véi ty 1& mac ngay
cang gia tang, doi hoi cac chién lugc diéu tri méi
hiéu qua va an toan hon [1]. Cac hop chat ty nhién
tir thue vat dugc cdng nhan 13 ngudn tai nguyén
phong phu cho phat trién thudc khang ung thu nho
hoat tinh sinh hoc da dang va cac dac tinh duoc ly
ndi bat [2]. Trong d6, Dinh Iing (Dinh I3ng 14 x&, Dinh
lang 14 nho) véi tén khoa hoc Polyscias fruticosa (L.)
Harms (PF), ho Araliaceae, da thu hut sy chu y nho
hoat tinh duogc li da dang nhuw chdng trdam cam,
chdng stress, cai thién tri nhd, chéng oxy hda, ha
dudng huyét, bao vé gan, ha lipid mau, khdng ndm
va khang khuan [3 - 7]. Ngoaira, 14 Dinh |3ng cd tiém
nang l&n trong phat trién thudc hay thuc pham
chirc ndng maivi dugce trong nhiéu & Viét Nam va cé
nguodn sinh khéi déi dao, bén virng do khong can thu
hoach c3 cdy. Hon nita, 1& PF chitra nhiéu hoat chat
nhu saponin, polyacetylen, flavonoid va tinh dau,
duogc ghi nhan cé tiém nang chdng oxy hda, chéng
viémva ho tro diéu trinhidu bénhly [3- 7].

Thu thé yéu td tang trudng biéu bi (Epidermal
Growth Factor Receptor - EGFR) |a mot thu thé
tyrosine kinase (TKI) trén bé mat té bao, dong vai trd
trung tdm trong co ché sinh hoc cta nhiéu loai ung
thu nhu ung thu phéi, vi va dai truc trang do kha

Tdc gid lién hé: Pham Cénh Em
Email: empc@hiu.vn

Hong Bang International University Journal of Science

nang thuc day ting sinh té€ bao va (rc ché apoptosis.
Nham muc tiéu EGFR bang cac chat rc ché la mot
chién lugc quan trong trong diéu tri ung thw nhung
cac thuéc tdng hop hién nay thuong gép han ché vé
tac dung phu va khang thudc [8]. Cac thubc TKIs thé
hé dau (nhu gefitinib, erlotinib) va thé hé hai (nhu
afatinib) duoc sir dung dé (rc ché EGFR d6t bién,
mang lai dap &ng ban dau tét & bénh nhan c6 dot
bién nhay cdm. Tuy nhién, hdu hét bénh nhan phat
trién khang thudc sau 9 - 12 thang diéu tri. Mot
trong nhitng co ché khang thudc chinh 13 d6t bién
thir phat T790M & exon 20 cGa EGFR, chiém khoang
50% cac trudong hop khang thudc vai TKIs thé hé 1
va 2 [8]. Do dd, viéc kham pha cic hop chat ty nhién
tlr PF c6 kha ndng (rc ché EGFR vdi dd an toan cao
hon va han ché khang thudc 1a mét huwdng nghién
ctru day trién vong.

Nghién cttu in silico, véi sw hd tro clia cac cong cu
tinh todn hién dai nhu mé phéng phan t&r va phan
tich docking, cung cdp mét phwong phép hiéu qua
dé sang loc va danh gia tiém nang cla cac hop chat
tu nhién trudce khi tién hanh cac thir nghiém in vitro
va in vivo [9]. Nghién ctru ndy nham danh gia in silico
hoat tinh khang ung thu cta cac hoat chat tir 14 PF
trong viéc nhdm muc tiéu EGFR, v&i muc tiéu xac
dinh cac (rng clr vién tiém nang cho phat trién thudc
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khang ung thu mdi, déng thdi gép phan khai thac
gid tri dwoc liéu quy tir ngudn tai nguyén thuc vat
ban dja Viét Nam.

2. PHUO'NG PHAP NGHIEN CU'U

2.1. Chuan bjligand

C4u truc cta cac thanh phan hoat chat cda 14 Dinh
ldng d3 dwoc tai xudng tir co sé& dit liéu PubChem
cta NLM (Thu vién Y khoa Qudc gia - National
Library of Medicine). C4u truc cla céc ligand mdi
duoc vé bang ChemBioDraw Ultra 19. Nang lwong
3D cla céc ligand nay duoc t6i thiéu hda bang phan
mém ChemBio3D 19 [10].

o

Bang 1. Thong s6 “grid box” cla target

2.2. Chuan bj dich tac dung (target)

C4u truc tinh thé cla target EGFR (ID PDB: 3UG2,
thu thé yéu t6 tang trudng biéu bi) duwoc 14y tir ngan
hang di¥ liéu protein (rcsb.org). Tat ca cac phan to
nuwdc dwoc loai bo khoi cac target. Sau d6, cac target
duoc thém vao hydrogen phan cuc (only polar
hydrogen) va dién tich Kollman. HOp luéi (grid box)
dé md phdng viéc gan két dugc thiét 1ap bang cac
céng cu AutoDock. Théng s6 “grid box” dugc tly
chinh theo tirng loai target sao cho kich thuéc lwdi
bao phi hoan toan vi tri tdc dong cla ligand déng
két tinh (gefitinib) trén target EGFR (Bang 1). C4u
trdc EGFR va vi tri tac dong cua gefitinib trén EGFR
dwocthé hién @ Hinh 1.

Kich thwérc Trung tam
Target
X y z X y z
EGFR 25 25 25 -0.1842 49.3505 20.0221
Redocking (RMSD = 2.2974)
Hinh 1. Cau trdc EGFR va vi tri tdc dong cla
ligand d6ng két tinh (gefitinib)

2.3. Docking phantl
Céc ligand dugc gan két vdi target dé xac dinh cac
thong s6 |1ap ghép bang phan mém AutoDock Vina
(trwong lwc AMBER) véi sy tro gitip cla viéc 13p ghép Gefitinib
ligand dya trén hép lurSi “grid box”. Viec trinh bay Hinh 2. Cau truc thuéc doi chiéu va redocking
bang hinh anh vé sy tuong tac gitta cac ligand va cla EGFR

target duwoc thuc hién bang phan mém BIOVIA
Discovery Studio 2021 va PyMOL [10]. Két qua tuwong
tac vdi cha cac ligand sé dugc so sanh vdi thudc dai
chiéu gefitinib cho EGFR. C4u trdc cua thuéc déi
chiéu gefitinib va redocking cia EGFR duoc thé hién
& Hinh 2. Gid tri RMSD = 2.2974 A hoi vurot ngudng 2
A nhung khong qua cao, nang luong lién két tot va
cac tuong tac chinh dugc bao toan. Hon nita, ngoai
ai lwc lién két, nghién ctru con st dung loai tuong tac
trong phan tich két qua docking phan t(r.
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3.KETQUA

3.1.5angloccachoat chattrong 1 Dinh lang

Dua trén cac nghién cru phan 1ap, phan tich LC-MS,
nghién cttu in vitro va ngan hang dit liéu PubChem, 38
hoat chat cla & Dinh lang (PF) duoc xac dinh 13 tiém
nang cho sang loc hoat tinh khang ung thu (Bang 2) [3
- 7]. Céc hoat chat bao gébm cac nhém chinh nhw
saponin triterpenoid, flavonoid, sterol glycosid
va cac hoat chat phenolic. Cac polysciosid (A-H),
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pulchinenosid E2, zingibrosid R1, cung v&icac dan
xuat acid oleanolic (nhw acid oleanolic beta-D-
glucopyranosyl ester va acid oleanolic 3,28-
beta-diglucopyranosid) va hederagenin (nhu
CHEBI67947) Ia nhitng saponin triterpenoid néi
bat va dwgc ghi nhan vai kha nang gay apoptosis
va (rc ché tang sinh té€ bao ung thu thong qua can
thiép vao cac con dudng tin hiéu nhuw MAPK va
PI3K/AKT. Cac flavonoid nhu kaempferol-3-0O-
rutinosid, quercitrin, quercetin 3-beta-D-glucosid
va afzelin thé hién hoat tinh ch8ng oxy héa manh,
giup trung hoa gbc tu do va gidm stress oxy hda
lién quan dén sinh ung thu. Ngoai ra, cac sterol
glycosid nhu beta-sitosterol-3-O-beta-D-glucosid,
stigmasterol glucosid va cac dan xuat tuong tu
duocbdocaocdkhandngdiéuhdoamangtébaova
trc ché di cdn. Cac hoat chat phenolic nhu
pinoresinol va acid 3,5-di-O-caffeoyl-muco-quinic
cung vdi lichexanthon va dhurrin cling gép phan
vao tac dung khang viém va khang ung thu thong
qua rc ché cac cytokin tién viém [11]. Sy da dang
héa hoc nay khong chi khang dinh tiém nang duoc
ly cta |a Polyscias fruticosa trong diéu tri ung thu
ma con nhan manh gia tri cha viéc nghién clru sau
hon dé xac dinh co ché tac dong phan tir va tdi vu
héa rng dunglam sang.

3.2. Docking phan tir trén EGFR

Ai lyc lién két cha cac hoat chat trong 14 PF vdi EGFR
duogc danh gid thdng qua nang luong lién két (AG,
tinh bang kcal/mol), cac hoat chat thé hién tiém
ning dang k& trong viéc (rc ché EGFR, mét dich
nhdm phan tlr quan trong trong diéu trj ung thu, dic
biét la ung thuv phdi khéng t& bao nhd (NSCLC). Két
qua phan tich cho thay 38 hoat chat tir 14 PF c6 ai luc
lien két dao dong tir -6.2 dén -8.9 kcal/mol, vdi
nhiéu hoat chat vuot trdi hodc twong duong so vdi
thudc déi chiéu gefitinib (-7.3 kcal/mol) - mét chat
rc ché tyrosine kinase (TKI) thé hé 1 duoc st dung
rong raitrong lam sang (Bang 2).

Bang 2. Ai luc lién két clia cac hoat chat trong |14 PF
trén EGFR

u Ai luwc lién két
STT Hoat chat EGFR (kcal/mol)
3-0-beta-D-
9 | glucopyranosyl- -8.2
stigmasterol
10 AIpha—§pinasteroI 3- 8.2
glucosid
11 | C0O0033566 -8.2
12 3-0O-beta-D- ‘ 81
glucopyranosylsitosterol
13 | betaDeglucosic 7.9
14 | Acid echinocystic -7.9
15 | Kaempferol-3-O- 7.9
rutinosid
16 | Dhurrin 6'-glucosid -7.8
17 | Polysciosid G -7.7
18 | Quercitrin -7.7
19 | Afzelin -7.6
20 | CHEMBL1689265 -7.6
21 | Pinoresinol -7.6
22 | Polysciosid F -7.6
23 | Polysciosid H -7.6
24 | Zingibrosid R1 -7.6
25 giﬂicr)csiegm 3-beta-D- 75
26| 35drofeormuco] 74
27 | Polysciosid A -7.4
28 | Polysciosid B -7.4
29 | Pulchinenosid E2 -7.4
30 | Quercetin 3-glucosid -7.4
31 | Lichexanthon -7.3
32 | Gefitinib -7.3
Acid oleanolic 3,28-
33 b(cet(zja-%ieg?ugo;y?"ansosid 72
34 | Polysciosid C -7.1
35 | Proteacin -7.1
36 | Polysciosid E -7.0
37 | Dhurrin -6.9
38 | Polysciosid D -6.6
39 ?)glzwsiig\r/(lj—lbitao-D(?gluocosid) -6.2

» Ai luc lién ké&
STT Hoat chat EGFR (ckc:I/mec:I)
1 | CHEMBL1765597 -8.9
2 | Silphiosid G -8.8
3 | Acid oleanolic -8.5
4 | Stigmasterol glucosid -8.4
5 | Stigmasteryl glucosid -8.4
6 | CHEBI67947 -8.3
7 | Hederagenin -8.3
Acid oleanolic beta-D-
8 glucopyranosyl ester -8.3
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C00033566 - 3-O-alpha-L-arabinopyranosylserjanic
acid 28-0O-beta-D-glucopyranosyl ester, CHEBI67947 -
hederagenin 28-O-beta-D-glucopyranosyl! ester,
CHEMBL168926 - 4', 5, 7-trihydroxy-3-methoxyflavon-
7-O-beta-D-glucopyranosid, CHEMBL1765597 - 3-O-
[alpha-L-arabinopyranosyl(1->2)-alpha-L-
arabinopyranosyl(1->6)]-beta-D-glucopyranosy!
oleanolic acid
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va thudc d6i chiéu véi EGFR dwocthé hién & Bang 3
vaHinh4.

Phan tich docking phan tlr clia cdc hoat chat trong la

PF v&i EGFR, cac hoat chat nhw CHEMBL1765597,

silphiosid G, stigmasterol glucosid va stigmasteryl

glucosid thé hién ai lyc lién két vuot trdi so vdi thude

déi chiéu gefitinib vdi nang lwong lién két (AG) dao

dong tlr -8.9 dén -8.4 kcal/mol so véi -7.3 kcal/mol

. ny L, - cua gefitinib. Cac tuong tac chinh bao gébm lién két

Hinh 3. Vi tri tvong t:i\c cua cdc ligand tiém nang hydrogen manh, lién két carbon-hydrogen va tuong

trén EGFR i tac ky nwdrc (alkyl, -alkyl), tap trung tai cac acid amin

Vi tri twong tdc cla cac ligand ti€m nang  quan trong trong tui lién két tyrosine kinase cla

CHEMBL1765597, silphiosid G, acid oleanolic,  gGFR. Mc khéc, acid oleanolic thé hién &i luc lién két

stigmasterol g[ucosid va stigmasteryl glucosid) trén t6t (-8.5 kcal/mol) nhung khong hinh thanh cac loai

EGFR dugcthé hién & Hinh 3. tuwong tac (hydrogen, ion hay ky nudc) véi EGFR ¢6
Céc loai twong tac cu thé cla hoat chat titm ndng  théla do s chi phdi clia twong tac van der Waals.

Bang 3. Twong tac cla hoat chat tiém nang va thudc d6i chi€u véi EGFR

Ligand (kgl}un:ncol) Do dai (A) Kiéu Loai AA

2.41 Hydrogen Hydrogen manh ARG841

2.18 Hydrogen Hydrogen manh ASN842

2.63 Hydrogen Hydrogen manh THR854

CHEMBL1765597 -8.9 2.77 Hydrogen Hydrogen manh ASN842
2.30 Hydrogen Hydrogen manh ASP855

3.59 Hydrogen Carbon-hydrogen ARG841

3.04 Hydrogen Carbon-hydrogen ASP855

1.94 Hydrogen Hydrogen manh LYS745

2.25 Hydrogen Hydrogen manh PHE795

Silphiosid G -8.8 2.60 Hydrogen Hydrogen manh PRO794
2.65 Hydrogen Hydrogen manh THR854

2.65 Hydrogen Hydrogen manh GLU762

Acid oleanolic -8.5 - - - -

2.98 Hydrogen Hydrogen manh CYS797

4.62 Ky nwéc Alkyl VAL726

Stigmasterol glucosid -8.4 5.49 Ky nudc Alkyl ALA743
5.22 Ky nuwérc Alkyl LYS745

4.88 Ky nuwérc Alkyl CYS797

2.98 Hydrogen Hydrogen manh CYS797

4.62 Ky nudrc Alkyl VAL726

Stigmasteryl glucosid -8.4 5.49 Ky nwéc Alkyl ALA743
5.22 Ky nuére Alkyl LYS745

4.88 Ky nudc Alkyl CYS797

3.54 Hydrogen Carbon-hydrogen ASP855
3.56 Khac n-Sulfur MET790

5.48 Ky nudc r-Alkyl LEU718

5.44 Ky nuwéc mt-Alkyl VAL726

3.83 Ky nuwéc m-Alkyl ALA743

Gefitinib -7.3 5.34 Ky nudc T-Alkyl LEU844
5.26 Ky nwdc mt-Alkyl VAL726

493 Ky nuwdc Tt-Alkyl ALA743

4.79 Ky nwéc mt-Alkyl LYS745

5.39 Ky nwéc mt-Alkyl MET790

AA - acid amin, Twong tdc ky nuwoc (-, m-n stacked, amide-mt stacked, alkyl, r-alkyl)
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Phan tich docking phan t&r cla cac hoat chat trong I3
PF véi EGFR, cac hoat chat nhuw CHEMBL1765597,
silphiosid G, stigmasterol glucosid va stigmasteryl
glucosid thé hién &i luc lién két vurot trdi so vdi thudc
déi chiéu gefitinib vdi nang luwong lién két (AG) dao
déng tir -8.9 dén -8.4 kcal/mol so vdi -7.3 kcal/mol
cua gefitinib. Cac twong tac chinh bao gébm lién két
hydrogen manbh, lién két carbon-hydrogen va tuong
tac ky nuwdrce (alkyl, -alkyl), tép trung tai cac acid amin
quan trong trong tui lién két tyrosine kinase cla
EGFR. Mac khac, acid oleanolic thé hién i luc lién két
tét (-8.5 kcal/mol) nhung khéng hinh thanh cac loai
twong tac (hydrogen, ion hay ky nudc) véi EGFR co
thé 1 do su chi phéi cha twong tac van der Waals.

3.2.1. Twong tdc caa CHEMBL1765597 (-8.9 kcal/mol)
Hoat chat CHEMBL1765597 dat &i luc lién két cao
nhat (-8.9 kcal/mol), vuot trdi so vai gefitinib nhe
vao mang luéi lién két hydrogen manh vai cac acid
amin ARG841, ASN842, THR854 va ASP855 v&i do
dailién két tir 2.18 d&n 2.77 A, dam bao sy 6n dinh
va dac hiéu cao. Ngoai ra, hai lién két carbon-
hydrogen véi ARG841 (3.59 A) va ASP855 (3.04 A)
tang cuwong kha ndang bam vao tui lién két. So voi
gefitinib vdn chi c6 mot lién két carbon-hydrogen
v&i ASP855 (3.54 A) va chd yéu dya vao cac twong
tac ky nudc r-alkyl, CHEMBL1765597 cho thay wu
thé vuot troi vé sd lwong va chat lugng lién két
hydrogen manh, dac biét tai cac acid amin nhv
THR854 va ASN842 la cac vi tri quan trong trong
mién tyrosine kinase [12]. Diéu ndy goi y rang
CHEMBL1765597 cé tiém nang (rc ché EGFR hiéu
qua hon, dac biét trong cac truong hop khang
thudclién quan dén dot bién T790M.

3.2.2. Twong tdc cua silphiosid G (-8.8 kcal/mol)
Silphiosid G (-8.8 kcal/mol) cling thé hién ai luc lién
két cao, vdi nam lién két hydrogen manh tai cic acid
amin LYS745, PHE795, PRO794, THR854 va GLU762,
v&i d6 dai lién két tir 1.94 dén 2.65 A. Cac lién két nay
tap trung tai vung lan can cla tui lién két tyrosine
kinase, tang cwdng su 6n dinh cta phirc hop ligand-
thu thé. So véi gefitinib khéng cé lién két hydrogen
manh ma chd yéu dya vao tuong tac m-alkyl va m-
sulfur (v&i MET790, 3.56 A), silphiosid G c6 lgi thé
trong viéc hinh thanh nhiéu lién két hydrogen, dac
biét vdi LYS745 va THR854 - déng vai tro quan trong
trong viéc khda ciu tric hoat déng cla EGFR [12,
13]. Sy da dang va cuwdng dé clia céc lién két nay cho
thay silphiosid G c6 tiém ndng tré thanh (ng vién TKI
hiéu qua v&i kha nang vuot qua han ché cua gefitinib
trong diéu trj ung thu.

Hong Bang International University Journal of Science

CHEMBL1765597

Stigmasteryl glucosid

Silphiosid G

Acid oleanolic

Stigmasterol glucosid

Gefitinib

Hinh 4. M6 hinh 2D va 3D vé sy tuong tac cua
cac hoat chat tiém nang va gefitinib v&i EGFR

3.2.3. Twong tdc cua stigmasterol glucosid va
stigmasteryl glucosid (-8.4 kcal/mol)

Ca stigmasterol glucosid va stigmasteryl glucosid
déu cé di lyc lién két -8.4 kcal/mol véi céc twong tac
tuwong ty nhau bao gdbm mét lién két hydrogen
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manh véi CYS797 (2.98 A) va bdn tuong tac ky nudc
alkyl tai VAL726, ALA743, LYS745 va CYS797 (d6 dai
tir 4.62 dén 5.49 A). Cac tuwong tac ky nwdc nay
tuwong dong vdi cac twong tac r-alkyl cta gefitinib
tai VAL726, ALA743 va LYS745 nhung su hién dién
cua lién két hydrogen manh véi CYS797 mang lai loi
thé vé do6 dac hiéu, vi day 1a acid amin quan trong
trong vuing xUc tdc clia EGFR [12, 13]. So véi gefitinib
cé nhiéu tuong tac m-alkyl nhung thiéu lién két
hydrogen manh, hai hoat chat nay cé thé cung cap
sy 6n dinh tét hon trong tui lién két, dac biét trong
cac truong hop ung thu phéi khéng té€ bao nhd
(NSCLC) lién quan dén dét bién EGFR.

3.2.4. So sanh vgii gefitinib (-7.3 kcal/mol)
Gefitinib, mot TKI thé hé 1, cé &i luc lién két thap
hon (-7.3 kcal/mol) va phu thudc chl yéu vao twong
tac m-alkyl véi LEU718, VAL726, ALA743, LYS745 va
LEU844 (d6 daitilr4.79 dén 5.48 A), cing mot tuong
tac m-sulfur dac trwng véi MET790 (3.56 A). Lién két
carbon-hydrogen vé&i ASP855 (3.54 A) 1a tuong tac
hydrogen duy nhat nhung cé cwong dé yéu hon so
v3i cac lién két hydrogen manh cla cac hoat chat PF.
Su phu thudc vao céc twong tac ky nudce cé thé lam
gefitinib kém 6n dinh hon trong tui lién két so véi
cac hoat chat nhw CHEMBL1765597 va silphiosid G,
von cd nhiéu lién két hydrogen manh va déc hiéu
hon. Hon nita, cdc hoat chat tir 14 PF v&i ngudn goc
tu nhién va sy da dang hda hoc, ¢ thé mang lai lgi
thé vé doc tinh thap hon va kha nang phdi hop da
dich [3], m& ra tiém ning phat trién cac liéu phap
diéu tri ung thu mdi.

4.BAN LUAN

Hoat chdt cé di luc lién két cao hon gefitinib: Mot
s6 hoat chat trong 1& PF thé hién &i luc lién két
manh hon so vdi gefitinib cho thdy khd ning
tuong tdc manh véivung tdc dong tyrosine kinase
cla EGFR. Pién hinh 13 CHEMBL1765597 (-8.9
kcal/mol), silphiosid G (-8.8 kcal/mol) va acid
oleanolic (-8.5 kcal/mol) dirng dau céc hoat chat
th&r nghiém, phdn anh tiém nang (rc ché EGFR hiéu
qua théng qua gan két 6n dinh véi cac acid amin
trong tui lién két (binding pocket) cta thu thé nhu
LEU694, VAL702 va MET769. Cic hoat chat nay
dac biét la CHEMBL1765597 va silphiosid G tao
duoc nhiéu lién két hydrogen manh, lam tidng d6
dac hiéu va ai lyc véi EGFR. So vdi gefitinib, cac
hoat chat nay khéng chicd ndng luvgng lién két cao
hon ma con thuéc nhém triterpenoid saponin va
sterol glycosid, vén duoc ghi nhan vai kha nang
gay apoptosis va trc ché ting sinh té bao ung thw
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[14]. Sw vuot troi nay goiy rang cac hoat chat tir 13
PF c6 thé Ia (*ng vién tiém ndng cho phat trién
thuéc TKI thé hé mdi, ddc biét trong viéc vuot qua
khangthuécliénquan dén dotbil35én T790M.

Hoat chét c6 di luc lién két twong duong gefitinib:
Mé&t nhdm hoat chat bao gdbm quercetin 3-glucosid
(-7.4 kcal/mol), polysciosid A, polysciosid B,
pulchinenosid E2 (-7.4 kcal/mol) va lichexanthon
(-7.3 kcal/mol) cho thay &i luc lién két tuong
duong vdi gefitinib (-7.3 kcal/mol). Cac hoat chat
nay chd yéu 13 flavonoid va saponin cé khad ndng
twong tac véi EGFR thong qua céc lién két
hydrogen tai cac vi tri quan trong nhuw ASP831 va
lién k&t m-m v&i PHE856. Pac biét, cac flavonoid
nhu quercetin 3-glucosid va kaempferol-3-O-
rutinosid (-7.9 kcal/mol) con mang lai loi thé bé
sung nho hoat tinh chéng oxy hda, gitp giam stress
oxy hda lién quan dén sinh ung thu. So vdi
gefitinib, nhém hoat chat nay cé wu thé vé nguén
gbc ty nhién, it déc tinh hon va kha nang phdi hop
tac dong trén nhiéu con dudng tin hiéu bao gbm
MAPK va PI3K/AKT, tdng cuwong hiéu qud khang
ungthu[11,15].

Hoat chét cd di e lién két thdp hon gefitinib: Cac
hoat chat nhu polysciosid D (-6.6 kcal/mol), dhurrin
(-6.9 kcal/mol) va sitosterol 3-O-(6'-O-palmitoyl-
beta-D-glucosid) (-6.2 kcal/mol) cd ai luc lién két
thap hon gefitinib, cho thay kha nang (rc ché EGFR
kém hon. Tuy nhién, cac hoat chat nay van cé gid tri
trong b&i canh diéu tri ph&i hop vi chliing cé thé tac
doéng gidn tiép thong qua cac co ché khac nhu e
ché& viém hodc diéu hoa vi méi truang khéi u. Viduy,
polysciosid D va dhurrin thuéc nhém saponin va
cyanogenic-glycosid, cé thé gép phan vao tac dung
chéng viém va gidm san xuat cytokin tién viém, hd
tro giadn tiép trong diéu tri ung thw [11]. Hon nita,
ngoai 38 hoat chat thir nghiém trong nghién ctru,
mot s6 hoat chat tiém nang cho hoat tinh khang
ung thu cda lad PF thuéc nhédm polyacetylen bao
gdbm: (8E)-heptadeca-1,8-dien-4,6-diyn-3,10-diol,
(8E)-heptadeca-1,8-dien-4,6-diyn-3-ol-10-on, (82)-
heptadeca-1,8-dien-4,6-diyn-3-0l-10-on va
falcarinol cling dugc xac dinh va thé hién i luc thap
V@i EGFR (-4.7 dén -4.9 kcal/mol). So v&i gefitinib,
nhém hoat chat nay c6 thé khéng phu hop lam chat
trc ché& chinh nhwng van 13 rng vién tiém ning trong
cac phac dd phdi hgp da dich.

K&t qua ai luc lién két clia cac hoat chat trong 14 PF
nhan manh tiém ndng cla ching trong phét trién
thu6c nham dich EGFR, ddc biét véi cac hoat chat
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nhu CHEMBL1765597, silphiosid G, acid oleanolic,
stigmasterol glucosid va stigmasteryl glucosid thé
hién vuot tréi hon gefitinib vé nang lwong lién két.
Sy da dang hda hoc cla cac hoat chat tir 13 PF, tir
saponin, flavonoid dén sterol glycosid, khéng chi
cung cap cdc tng vién mdi cho liéu phap TKI ma
coOn madra kha ndng phét trién cac chién lvgc diéu
tri ph6i hop, nham vuwot qua han ché cla
Gefitinib, nhu khang thuéc do dét bién T790M.
Hon nita, ngudn goc ty nhién cta cac hoat chat
nay mang lai lgi thé vé an toan va kha nang tiép
can, dac biét tai cdc quéc gia nhu Viét Nam, noi
Dinh ldng la modt nguén duoc liéu phong phu. Cac
nghién ctru sdu hon, bao gdm md réng nghién ctru
trén target PI3K/AKT/mTOR, thi* nghiém in vitro
va in vivo |13 can thiét dé xac nhan hiéu qua va téi
uwu hda rng dung clia cac hoat chat nay trong diéu
triungthu.

5. KET LUAN
Nghién ctru vé |13 Polyscias fruticosa da xac dinh 38

hoat chat tiém nang cho sang loc hoat tinh khang
ung thu, thuéc cac nhém saponin triterpenoid,
flavonoid, sterol glycosid va phenolic, v&i cac hoat
chat ndibat nhu CHEMBL1765597 (-8.9 kcal/mol),
silphiosid G (-8.8 kcal/mol) va acid oleanolic (-8.5
kcal/mol) thé hién &i lyc lién két tiém nang khi so
sanh vai gefitinib (-7.3 kcal/mol) trén target EGFR.
Cac hoat chat nay tao ra mang ludi tuong tac tot
bao gébm céc lién két hydrogen manh véi céc acid
amin nhu ARG841, LYS745 va CYS797 cung céc
twong tac ky nuwdc, ddm bao d6 dic hiéu va hiéu
qua trc ché tin hiéu EGFR. Su da dang hda hoc va
ngudn gdc tu nhién cla cic hoat chat nay khéng
chi khang dinh tiém ning dwoc Iy cda |a PF trong
viéc nham dich EGFR ma con nhan manh kha ning
phattrién cacliéu phdp TKIthé hé mai.
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In silico evaluation of anticancer activity of bioactive
compounds from Polyscias fruticosa (L.) Harms leaves
fortargeting EGFR

Do Thi Anh Thu, Dang Thi Le Thuy, Pham Canh Em
ABSTRACT
Background: Polyscias fruticosa (PF) leaves represent a rich reservoir of bioactive compounds with promising
therapeutic potential, yet their molecular interactions with the epidermal growth factor receptor (EGFR) remain
underexplored. Objectives: This study aimed to evaluate the binding affinity and molecular interactions of PF-
derived compounds with EGFR to identify potential natural inhibitors for cancer treatment. Methods: Molecular
docking was employed to assess the interactions of PF compounds, including CHEMBL1765597, silphioside G,
and sterol glycosides, with EGFR, using gefitinib as the reference drug. Results: Study results showed that
CHEMBL1765597 (-8.9 kcal/mol) and silphioside G (-8.8 kcal/mol) exhibited superior binding affinity compared
to the reference drug gefitinib (-7.3 Kcal/mol), while compounds like stigmasterol glucoside and stigmasteryl
glucoside (-8.4 kcal/mol) also showed significant potential. Interaction analysis indicated that CHEMBL1765597
formed multiple strong hydrogen bonds with amino acid residues such as ARG841, ASN842, and ASP855,
whereas silphiosid G effectively interacted with LYS745 and THR854. Sterol glycosides, such as stigmasterol
glucoside, established hydrogen bonds and hydrophobic interactions with CYS797 and VAL726, resembling but
less diverse than gefitinib's mt-alkyl and m-sulfur interactions. Compounds like polyscioside D (-6.6 Kcal/mol)
displayed lower affinity, limiting their inhibitory potential. Conclusion: PF-derived compounds, particularly
CHEMBL1765597 and silphioside G, exhibit promising binding profiles as natural EGFR inhibitors compared to
gefitinib in affinity and warrant further in vitro and in vivo studies to confirm their therapeutic potential.
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