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inhibit growth of cancer cell, and evaluated the biological mechanism

Revised: 04/11/2022 through inhibition of TIGAR protein activity. Extracts, fractions and

Published: 23/11/2022 isolated compounds were tested for the cytotoxicity of the HepG2
cancer cell line. The extract showed strong mode with 1Csy value of

KEYWORDS 19._74 u_g/mL. Notably, the ICsq values of two alkaloids, Iiriodenin_e and
lysicamine were 18.12 £ 0.21 and 34.48 + 1.21 pg/mL, respectively.

TIGAR The molecular docking method was used to validate the interaction
TP53 between compounds and TIGAR proteins. The results indicate that

liriodenine and lysicamine have strong binding affinity with TIGAR
protein with values of -8.2 and -7.8 Kcal/mol, respectively. Our study
shows that G. elegans extract and two compounds including liriodenine
Lysicamine and lysicamine have the ability to inhibit the growth of HepG2 cancer
cell line through the mechanism of binding to TIGAR protein.
However, further experiments are required for confirming the molecular
mechanisms through the TIGAR protein.

KHA NANG UC CHE PROTEIN PIEU HOA QUA TRINH PUONG PHAN VA
APOPTOSIS CUA TP53 TRONG CON BPUONG TANG SINH TE BAO UNG THU
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Ngay nhan bai: 10/8/2022 Nghién ctru cua ching toi nham danh gia kha ning ac ché sy phat trién
t€ bao ung thu ctia cdy Goniothalamus elegans Ast va dyu doan co ché

Ngay hoan thign: 04/11/2022 tac dung cua cac hop chat phan lap thong qua viéc wc ché protein didu

Ngay ding: 23/11/2022 hoa qua trinh duwong phén va apoptosis cua TP53 (TIGAR). Cao toan

phan, cao phan doan va hop chit phan lap duoc thir nghiém kha ning

TU KHOA gay doc ’té bao ung thu gan HepG2. Cao toan phan thé hién kha ning
uc ché tot vai gid tri 1Cso 12 19,74 pg/mL. Dang chu y, gia tri 1Csp cia

TIGAR hai alkaloid Ia liriodenine va lysicamine duoc phan lap tir G. elegans
TP53 lan luot 14 18,12 + 0,21 va 34,48 + 1,21 pg/mL. Phuong phép md

: phong tuong tac phan tir dugc str dung dé du doan co ché tuong tac cac

Glornothe.llamus elegans hop chat voi protein TIGAR. Két qua cho thay, liriodenine va

Liriodenine lysicamine c6 &i luc lién két manh voi protein TIGAR véi gié tri lan

Lysicamine luot 14 -8,2 va -7,8 Kcal/mol. Nghién ciru cho thay, cao chiét tir cay G.
elegans va hai hop chat liriodenine va lysicamine c6 kha ning tic ché
su phat trién té bao ung thu biéu mo gan ngual HepG2 qua co ché gén
két vao protein TIGAR. Tuy nhién, can cac nghién ctu thyc nghiém
kiém chiing két qua twong tac véi protein TIGAR.
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1. Giéi thiéu

Ung thu 1a can bénh do té bao bat thuong hoac bi ton thuong phéan chia khong kiém soét, dan
dén hinh thanh cac khdi u. Cin bénh nay duoc hinh thanh tir nhimg thay d6i cua cac gen kiém
soat hoat dong té bao, dac biét 1a su phat trién va nhan 1én cua té bao. Nhirng thay ddi vé gen thic
day su hinh thanh ung thu cd thé di truyén tir cha me hozc c6 thé méc phai trong qué trinh truong
thanh do tiép xdc véi cac yeu t6 nguy co nhu hoa chét va biic xa. Protein tham gia diéu hoa qua
trinh duong phan va chét theo chu trinh cua TP53 (TP53-induced glycolysis and apoptosis
regulator) dwoc goi 1a TIGAR, dong vai trd quan trong trong cac qua trinh sinh hoc nhu chu ky té
bao, chuyén hoa, chét theo chu trinh, phan tng biic xa va di cin cua té bao [1], [2]. Nhiéu nghién
ctru d4 chi ra rang, TIGAR c6 biéu hién cao hon trong cdc truong hop ung thu [3], [4]. Tang biéu
hién cua TIGAR c6 lién quan dén tang ty & séng cua khdi u, trong khi su suy giam TIGAR thic
day ty & chét theo chu trinh cua té bao ung thu. Cac dot bién dbi véi cac gen sinh ung thu c6 lién
quan dén sy tang sinh va ting biéu hién ciia cac gen TIGAR [5]. Diéu nay cung cap co so ly luan
cho viéc phét trién cac tac nhan tc ché TIGAR c6 thé ic ché su phat trién cua té bao ung thu.

Nghién ctu va phét trién thudc 1a mot qua trinh dai va ddy thu thach. Viéc tng dung cac
phuong phap mo phong va sang loc o két hop vai thi nghiém thuc nghiém in vitro hoic in vivo
da rat ngin dang ké thoi gian, cong suc va tang ty 1€ thanh cong trong qua trinh phat trién thude
[6]. Ngay nay, viéc phat trién cac loai thubc va thyc pham chtie ning c6 ngudn géc tir cay thudc
dang 1a xu hudng ndi bat. Nhiéu hop chat c6 nguon gdc tir tw nhién hay cac hop chat ban tng
hop ¢6 nguon gdc tir ty nhién duoc sir dung truc tiép trong 1am sang. Diéu nay 1a dong luc thic
day nghién cau vé hod hoc va hoat tinh sinh hoc cua cac loai thuc vat, dong vat nham tim kiém
cac phuong phap diéu tri mai.

Goniothalamus 1a chi 16n trong ho Annonaceae bao gém 160 loai, phan bé chu yéu & céac
viing nhiét d6i va can nhiét déi Nam A. Trong Y hoc c6 truyén, nhiéu loai trong chi nay duoc sit
dung tri cac bénh ngoai da, sét, thuong han, dau da day [7], [8]. Cac nghién ctru dugc ly hién
dai dd chi ra riang, dich chiét va mot sé hop chat dwoc phan lap tir cac lodi trong chi
Goniothalamus c6 hoat tinh khang khuan, chong oxy hoa va dic biét 1a cac kha ning gy doc té
bao ung thu [9]. Loai Goniothalamus elegans Ast, con duoc goi 1a Giac dé thanh lich, duoc st
dung rong rai trong diéu tri bénh tim va tiéu chay ra mau [7], [8]. Nghién ctu hoa thyc vat cua
loai con khé& han ché, véi 15 hop chit da phan lap, chu yeu thugc nhom styryllacton va alkaloid
khung aristolactam. Ciing trong nghién ctru ndy, cao chiét va mot sé hop chét tinh khiét da thé
hién hoat tinh gay doc té bao ung thu manh, tc ché ky sinh tring sét rét va khang khuan tét [10].
Trong nghién ciru trudce ddy, chung tdi bao céo hoat tinh gy doc té bao ung thu va MCF-7, ciing
nhu du doan co ché tac dung trén BRCA-1, BRCA-2 va estrogen receptor alpha trén mot sb hop
chat tinh khiét phan Iap tir G. elegans thu hai tai Viét Nam [11]. Tiép tuc nghién ctru sau hon co
ché vé tac dung gy doc té bao cling nhu tiém nang phat trién cac hoat chat phan lap trr cay G.
elegans thanh duoc pham hd trg diéu tri ung thu. Trong nghién ctu nay, ching toi tlep tuc danh
gia kha ning wc ché sy phat trién cia té bao ung thu ddi véi cao chiét va cac hop chat duoc phan
lap tr cay G. elegans. Tur d6, phuong phap mé phong phan tir duoc sir dung dé phan tich co ché
tuong tac cua cac hop chat tu nhién di voi protein TIGAR, mot protein lién quan dén quy trinh
chét theo chu trinh cua té bao.

2. Phwong phap nghién ciu
2.1. Chiét xudt phan lgp

Qua trinh chiét xuét va phan lap da duoc md ta chi tiét trong nghién ciru trude ddy cia ching
t6i [11]. Cu the, bot thd 4,5 kg phan trén mat dat cua cay Giac de thanh lich duoc chiet véi
methanol (MeOH) & nhiét do phong thu duoc 375 g cao toan phan. Cao MeOH dugc chiét phan

bd 16ng - 16ng Ian luot voi n-hexane, dichloromethane (CH.Cl,), ethyl acetate (EtOAc) thu dugc
cac cao n-hexane (H, 117,6 g), CH.Cl, (D, 91,2 g), EtOAc (E, 83,3 g) va cao phan nudc con lai
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(W, 74,7 g). Tién hanh qua trinh phan Iap cc hop chét bing céch sir dung cac phuong phap sic
ky cot pha thuong, pha dao va sac ky loc gel mét cach linh hoat. Dya vao dit liéu pho cong
huéng tir hat nhan (NMR) xac dinh dugc hop chat la liriodenine va lysicamine [11]-[13].

2.2. Chudn bj cdu tric protein va hgp chat

Cau trdc 3D cua protein TIGAR (PDB ID: 3DCY) duoc lay tir Thu vién cau trdc dir liéu tin
sinh (Research Collaboratory for Structural Bioinformatics Protein Data Bank). B¢ phén giai cua
protein 12 1,75 A. Cau trac protein sau khi duoc tai vé, tién hanh loai bo cac hop chat va cac phan
tir nu6c ton tai bang phan mém PyMol 2.3 (Schrddinger). Budc tiép theo tién hanh gan thém céc
phan tir hydro phan cuc bang phan mém Autodock tool phién ban 1.5.6. Cudi cing, ciu trdc cua
protein dugc luu dugi dang pdbat chuan bi cho qué trinh sang loc. Céu tric 3D cua cac hop chét
ty nhién duoc chiét xuit tr cdy G. elegans Ast dwoc ldy tr Thu vién cu tric hdéa hoc
(PubChem). Sau do, tit ca cac hop chat duoc thém céc phan tir hydro va chuyén vé dang pdbqt dé
st dung cho qua trinh sang loc bang phan mém Open Babel 3.1.1.

2.3. Qué trinh sang lgc do

Qua trinh sang loc bang cach gén cac hop chit tu nhién vao protein TIGAR sir dung phan
mém AutoDock Vina 1.1.2. Vi tri twong tac cua protein va hop chat dugc dy doan bang
Computed Atlas of Surface Topography of Proteins website (CASTp) [14]. Cau trdc va vi tri xdc
tac cua protein TIGAR dugc md ta & Hinh 1. Tham s cua qué trinh sang loc gém cé center_x =
28,5, center_y = 32,5, center z=—3,5, size_x = 18,75, size_y = 26,25, size_z = 22,5. Két qua cua
qua trinh sang loc duoc bao cao dudi don vi keal/mol (nang luong lién két) va cac hop chat duoc
xép hang theo thtr ty niang luong tir cao dén thap. Két qua twong tac giira cac hop chat va protein
TIGAR duoc md phong bang phan mém BIOVIA Discovery Studio Visualizer 2020.

2.4. Ddnh gid khd nang gay dic té bao ung thu

Kha niang gy doc té bao ciia cao toan phan MeOH va cac cao phan doan ciing nhu hop chét
phan lap tir cdy G. elegans dwoc nghién ciu theo phuong phap cua Monks véi thubc nhuom
sulforhodamine B (SRB) [15]. Dong té bao ung thu gan ngudi HepG2 duoc nudi trong mdi
truong c6 chira 50 mL DMEM bao gom L-glutamine 2 mM, sodium bicarbonate 1,5 g/L, glucose
4,5 g/L, HEPES 10 mM va sodium pyruvate 1,0 mM va FBS 10%. Mbi truong nudi cdy duoc
thay d6i sau mdi 48h. Su phan ly té bao duoc thyuc hién veéi trypsin 0,05% - EDTA. Té bao duoc
cay chuyén sau 3-5 ngay véi ti 1& 1:3 va nudi trong ti 4m & 37°C véi 5% CO,. Ti 1é té bao song
duge xac dinh bang cach sir dung thudc nhuém SRB dé dinh luong protein té bao. Ham luong
protein té bao dugc tinh toén dya vao ‘mét d6 quang hoc (Optical Density - OD). Gia tri OD may
do duoc ti 18 thuan véi lwong SRB gén vai phan tir protein. Cac té bao séng dugc cay qua dém
véi 4 x 10* té bao trong 180 uL moi truong trong moi gleng cua dia 96 gleng Cac mau thu
nghiém & cac nong do khac nhau dugc thém vao tirng giéng cd chira cac té bao, viéc nuoi ciy
dugc duy tri trong diéu kién khong thay dbi trong 72 h. Sau khi loai bé méi truong, cac té bao
dugc ¢d dinh véi trichloracetic acid (TCA) 20% (w/v) lanh ¢ 4°C trong 1 gio. C4c té bao sau do
dugc xtr ly v6i SRB & nhiét dd phong trong 30 phut. Sau d6, SRB dugc loai bo bang cach rira véi
acetic acid 1% (v/v). Cudi cung, sir dung Tris 10 mM dé hoa tan lugng SRB di bam va nhudém
cdc phan tir protein. B hap thu cia dung dich dugc xéc dinh bang may doc ELISA (BioTek,
Washington, USA) & budc song 515 nm. Ellipticine va DMSO 10% dugc sur dung lam d6i chung
dwong va mau tring. Hoat tinh gay doc té bao dugc danh gia ¢ cac nong do mau khéc nhau la
100; 20; 4 va 0,8 pg/mL. Tét ca cac thi nghiém duoc thyc hién ba lan. Gié tri ndng do tc ché nira
t6i da (ICso) duoc tinh toan bang TableCurve Version 4.0 (Systat Software, Inc., USA). Ty I¢ i
ché (I) dugc tinh theo cong thic (1).
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Trong do, ODx: gia tri mat do quang trung binh ¢ ngay thir 3; ODo: gia tri mat d6 quang trung
binh tai thoi diém 0; OD.: gia tri mat do quang trung binh ciia mau trang.

3. Két qua va ban luan
3.1. Khd ndng gdy déc té bao ung thu

Cao chiét va hop chat phan lap tir G. elegans dugc danh gia kha ning wc ché su phat trién cua
dong té bao ung thu gan HepG2, két qua dugc mé ta & Bang 1. Cao toan phan methanol hién kha
nang ¢ ché tét nhat voi gid tri 1Cs 1a 19,74 pg/mL. Trong cac dich chiét phan doan, dich chiét
tir phan doan n-hexane va nuéc khong thé hién kha ning tc ché sy phét trién cua dong té bao
HepG2. Dich chiét & phan doan dichloromethane va ethyl acetate thé hién kha ning wc ché trung
binh v&i gié tri lan luot 14 67,15 + 7,72 va 43,58 + 2,96 pg/mL. Pang chu y, hai alkaloid dugc
chiét xuat tir cdy G. elegans ciing thé hién kha ning wc ché d6i véi dong té bao ung thu gan
HepG2. Trong do, liriodenine thé hién kha ning trc ché vai gia tri 1Cso 12 18,12 + 0,21 pg/mL va
lysicamine thé kha ning trc ché véi gid tri 1Cs 1a 34,48 + 1,21 pg/mL.

Bang 1. Két qua danh gid kha néing ikc ché sw phét trién cia dong té bao ung thw gan HepG?2

Chiét xuat/Hop chit ICso (ug/mL)
Methanol 19,74+ 1,43
n-Hexane >100

Dichloromethane 67,15+7,72
Ethyl acetate 43,58 + 2,96
Nude >100
Liriodenine 18,12+ 0,21
Lysicamine 34,48 +1,21
Ellipticine® 0,38 + 0,04

3.2. Twong tic phdn tir

Véi muc dich danh gia lai két qua in vitro va du doan co ché tac dung cua hai alkaloid phan
lap tir G. elegans, tién hanh mé phong dé danh gia twong tac cua hai hop chit nay véi protein
TIGAR. C6 thé thdy, vj tri twong tac cia protein TIGAR & mét rdnh hep va dai nam mit ngoai
cua protein. Biéu nay thich hop cho viéc thiét ké cac phan tir c6 cau tric nhé tién vao gan két.
Trong nghién ctru nay, gemcitabine 13 mot thudc ung thu duoc st dung trong thuong mai, duoc
lya chon nhur 13 mot chat so sanh dé danh gia tuong tac cua liriodenine va lysicamine 1én protein
TIGAR. Nhiéu cong bd cho thdy kha ning tc ché sy phat trién cua té bao ung thu cua
gemcitabine thong qua co ché tic ché protein TIGAR [16].

‘ Vi tri tuwong tac ‘

Hinh 1. Cdu trac va vi tri x(c tac cua protein TIGAR

Ning luong lién két ciia gemcitabine va protein TIGAR duogc tinh toan la -7,4 Kcal/mol, dugc
mo ta & Bang 2. So véi gemcitabine, hai hop chat liriodenine va lysicamine co ai luc lién két
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manh hon véi protein TIGAR, lan luot 14 -8,2 Kcal/mol va -7,8 Kcal/mol. Két qua nay cho thiy
tiém ning trc ché cua liriodenine va lysicamine ddi voi TIGAR protein, mét protein dong vai tro
quan trong trong con dudng ting sinh té bao ung thu.
Bang 2. Nang hrong lién két cua hai alkaloid doi véi protein TIGAR
STT Tén hop chit Céu trac Piém s6 sang loc
1 Liriodenine /S -8,2
(e]

2 Lysicamine -7,8
3 Gemcitabine -7.4
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Hinh 2. Tuwong tdc giia liriodenine va protein TIGAR
Tuong tac giita liriodenine va protein TIGAR duoc md ta & Hinh 2. Hop chit liriodenine tao
ra 1 lién két hydro véi amino acid Tyr92 véi khoang cach 5,52 A va cac tuong tac ky nudc voi
cac amino acid Leu100 va Ile22 (Hinh 2). Trong khi d6, lysicamine tao ra 2 lién két hydro vai
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amino acid Tyr92 véi khoang cach ngan nhat 1a 6,35 A va amino acid Arg10 véi khoang céch ngan
nhat 14 6,37 A. Ngoai ra, lysicamine ciing hinh thanh cac tuong tac ky nuéc véi amino acid Arg203
va lle22. Tuong tac giita lysicamine va protein TIGAR dwoc m6 ta ¢ Hinh 3. Vé mat cau trdc, hai
alkaloid liriodenine va lysicamine c6 mét khung cAu tric héa hoc chung la oxoaporphine. Cac vong
thom trong khung oxoaporphin ¢ kha nang hinh thanh céc twong tac m véi amino acids cua protein
TIGAR. Nhém cacbonyl va nguyén tir oxi di vong dong vai tro quan trong trong viéc hinh thanh
cac lién két hydro vé6i cac amino acid cua hop chit va protein TIGAR.

GLN ILE
A:23 A:22 ASN
A:17
6.30
(TYRY
TA92) - | 7.81 Py
Pk R (e 6.53/A4:10
: >o T g37
o= .’
7.83 X
© 783 =
R
ARG = <~
A:203 \ PRO
A:231
H-Bon
Don THR
A:230
por

Hinh 3. Twong tdc gitra lysicamine va protein TIGAR

Tuong tac gitra gemcitabine va protein TIGAR duoc mo ta ¢ Hinh 4. So véi hai alkaloid dugc
lya chon, gemcitabine hinh thanh 3 lién két hydro véi amino acid GIn23 voi khoang cach 4,71 A,
amino acid Phe16 vai khoang céach 6,69 A va amino acid Arg203 véi khoang cach 6,41 A. Thém
vao do, gemcitabine ciing tao ra cic tuong tac ky nudc vai cac amino acid Tyr92 va lle21. C6 thé
thdy rang, hai hop chat liriodenine va lysicamine hinh thanh cac lién két tuong tu voi chét so
sanh la gemcitabine.

A23 ey b0
a7)3; adoo  A103

cys
‘.5,49 o \ A:l14
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&29 WO ~5.56
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669 o g 70 15
‘ﬁ'i% b \‘T R
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Hinh 4. Tuong tdc giira gemcitabine va protein TIGAR

Lysicamine va liriodenine 1a cac oxoaporphine alkaloid véi vi tri 1 va 2 lan lugt dugc thay thé
bai cac nhom methoxy va dioxymethylene [17]. V& kha ning gay doc té bao, lysicamine thé hién
hoat tinh wrc ché sy phét trién té bao ung thu vit MCF-7 va dai trang HCT-116 véi Glso lan luot 12
3,9+ 1,1va3,4+1pg/mL [18]. Liriodenine duoc ghi nhan kha nang gay doc trén nhiéu dong té
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bao ung thu nhu biéu md KB, phdi A549, ruot két HCT-8, mau cap tinh P-388 va L-1210 voi
ICs lan luot 12 3,6; 2,6; 2,5; 2,1 va 8,5 uM:; wc ché té bao ung thu vii MCF7, phdi NCI-H460 va
than kinh SF-268 vai cac gia tri ICso lan luot 1 3,19; 2,38 va 2,19 Hg/mL [19], [20]. Hoat tinh
gdy doc té bao cua liriodenine c6 thé giai thich bang 3 co ché chinh: ic ché enzym topoisomerase
I1, irc ché chu ky té bao va kich hoat co ché apoptosis. Liriodenine trc ché enzym topoimerase 11 -
enzyme co vai tro ‘quan trong trong viéc thao xoan DNA, dan dén tc ché sy tong hop DNA tai pha
G1 trong chu ky té bao, gian tiép gay nén su chét té bao [21]. Ngoai ra, liriodenine tic ché chu ky té
bao ung thu phdi A549 tai pha G2/M bang cach tich lity cycline B1 va tic ché hoat dong cua phuc
hop B1/CDK1. Bong thoi, liriodenine ciing gay chét té bao bang cach cam tng qua trinh apoptosis
[22]. Liriodenine wc ché tang sinh cua té bao ung thu budng traing CAOV-3 véi nong do 37,3 uM
sau 24 gio, théng qua con duong ty thé bang cach cam ung enzyme capase 3 va capase 9 [12].
Ngoai ra, tic dung gy doc trén té bao ung thu va MCF-7 cua liriodenine dwoc cho 1 cd lién
quan dén kha nang wc ché sy biéu hién protein Bcl-2, cyclin D1, VEGF, BRCA-1, BRCA-2,
estrogen receptor alpha va thuc day su biéu hién cua p53 trong céc té bao MCF-7 cua alkaloid
nay [11], [23].

Nghién ctru cac dot bién trén gen TIGAR dua dén cai nhin tong quét vé mot trong cac nguyén
nhan gy phét trién cua té bao ung thu, dinh hudng tim kiém va phat trién cac hop chat uc ché
protein TIGAR trong diéu tri. Viéc phét hién cac amino acid dong vai trd quan trong cua proteln
TIGAR nham giai thich co ché sinh hoc phan ta. Trong nghién nay, cac amino acid bao gom
lle22 va Tyr92 hinh thanh céc lién két quan trong giira protein va cac hop chat liriodenine,
lysicamine va gemcitabine. Piéu ndy ma ra cac nghién ciu vé kha ning dot bién cua protein
TIGAR tai cic amino acid gay anh huéng dén sy tuong tac protein va hgp chat Iam thudc trong
tuong lai. Dya trén két qua nghién cuu in silico va in vitro, liriodenine la chat dan tiém ning de
diéu tri ung thu. Bén canh do6, cac alkaloid aporphine khac ciing can dugc nghién ciru sau hon vé
kha ning gy doc té bao.

4. Két luan

Cao chiét toan phan methanol va cao phan doan cdy G. elegans c6 kha niang tc ché sy phat
trién cua té bao ung thu gan. Pang cht ¥, hai hop chat liriodenine va lysicamine thé hién hoat
tinh e ché véi gié tri 1Cso lan luot 12 18,12 + 0,21 va 34,48 + 1,21 pg/mL. Két qua mé phong chi
ra tuong tac cua hai alkaloid liriodenine va lysicamine véi protein TIGAR, mot protein lién quan
dén co ché chét theo chu trinh cua té bao, vai & luc lién két 1an luot 13 -8,2 va -7,8 Kcal/mol.
Nghién ctu chi ra rang, cao chiét tir cAy G. elegans va hai hop chét liriodenine va lysicamine c6
tiém ning trong viéc phét trién thanh phuong phap diéu tri cho bénh nhan ung thur.
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