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Tom tat

Pt van dé: Ung thu 1a mot trong nhirng nguyén nhan gy tlr vong hang dau trén toan thé gidi véi gan 10 triéu ca tlr vong dugc ghi nhan
vao nam 2022, theo bdo cdo clia T6 chirc Y t& Thé gidi. Mic du dich tac ddng STAT3 (Truyén tin hiéu va kich hoat phién m3 3) d3 duoc biét
dén nhu mot con dudng day hira hen dé kiém soat sy phat trién clia khdi u tir 1au. Nhung chi dén gan day, cucurbitacin méi duoc nghién

clru rong rai nhu 13 chat tiém ndng dé didu tri ung thu bang cach kich hoat apoptosis thong qua trc ché chon loc duwéng dan JAK / STAT.
Muc tiéu: Ung dung phéu loc hoa dugc va mé hinh docking phan tlr sang loc chét (rc ché STAT3 ddi véi cac dan chat cucurbitacin E.

Poi twong va phwong phap nghién cliru: Co s dit liéu gdm 1056 chat trc ché STAT3 tiém nang, dwa trén ciu truc cucurbitacin E, dugc sang

loc théng qua céc bd loc hda duorc, va sau do trai qua qua trinh docking phan tir trén protein STAT3 (PDB ID: 6NJS).

Két qua: Thong qua bd loc hda dworc, d3 xac dinh duoc 85 hop chat tiém ning e ché STAT3. Cac hop chét nay tiép tuc duoc danh gid bang
phuwong phap docking phan t, tir dé Iwa chon dwoc 66 hgp chat ¢d i luc lién két manh ddi vai STAT3. Dit liéu va code dugc cong khai trén
Github: https://github.com/phuocchung123/stat3/tree/main

Két luan: Thong qua viéc str dung két hop phéu loc hda dugc va qua trinh gan két phan tlr, 66 dan chat cucurbitacin E dwoc xac dinh 13 nhitng
chat (rc ché STAT3 tiém ndng. Md phong ddng luc hoc phan ti, t8ng hop va thlr nghiém intro sé duoc tién hanh dé danh gia hoat tinh sinh

hoc clia nhitng chat nay.

Tir khéa: phéu loc héa duorc; chat tre ché STAT3; STAT3 protein; phéu loc ADMET; gan két phan tlr; Cucurbitacin E
Abstract

APPLICATION OF MEDICINAL CHEMISTRY FILTRATION AND MOLECULAR DOCKING IN
SELECTING STAT3 INHIBITORS FROM CUCURBITACIN E DERIVATIVES
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Background: Cancer is one of the leading causes of mortality worldwide with nearly 10 million deaths recorded in 2022, according to the World Health
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Organization report. While targeting signal transducer and activator of transcription 3 (STAT3) has long been known as a promising pathway
for controlling tumor growth. It is only in recent years that cucurbitacin is considered potential for anti-cancer therapy by triggering apoptosis
via selectively inhibiting the JAK/STAT path.

Obijectives: To select STAT3 inhibitors from cucurbitacin E derivatives by the application of medicinal chemistry filtration and molecular

docking.

Methods: The database of 1056 potential STAT3 inhibitors, which were based on cucurbitacin E scaffold, was screened through the medicinal

chemistry filters, and then experienced molecular docking on STAT3 protein (PDB ID: 6NJS).

Results: Through medicinal chemistry filters, 85 potential STAT3 inhibitors were identified. These compounds were subsequently evaluated
using molecular docking, resulting in the selection of 66 compounds with strong binding affinity toward STAT3. All code and data are publicly

accessible in our repository: https://github.com/phuocchung123/stat3/tree/main

Conclusion: 66 cucurbitacin E derivatives were identified as potential STAT3 inhibitors using medicinal chemistry filters and molecular

docking. Further molecular dynamics simulations, synthesis, and in vitro assays will be conducted to validate their biological activity.

Keywords: medicinal chemistry filtration, STAT3 inhibitors, STAT3 protein, ADMET filter, docking, Cucurbitacin E

1. DAT VAN BE

Ung thu 1a mot trong nhiing nguyén nhan gay tr vong
hang dau trén toan thé gidi véi gan 10 tridu ca tir vong duoc
ghi nhén vao nam 2022, theo béo cio ctia T chirc Y t& Thé
gi6i [1]. Méc du dich tac dong STAT3 (Truyén tin hiéu va
kich hoat phién ma 3) da duoc biét dén nhu mot con dudng
day hira hen dé kiém soat su phat trién cua khdi u tir lau.
Nhung chi dén gan day, cucurbitacin méi dugc nghién ctru
rong rdi nhur 1a chat tiém ning dé diéu tri ung thu bing cach
kich hoat apoptosis théng qua trc ché chon loc duong dan
JAK / STAT [2].

Cucurbitacin (cucur) 1 nhiing triterpene bdn vong thién
nhién chiét xuét tir ho Bau bi, dugc chia thanh 12 loai tir A
dén T [3]. Trong do, vai trd d6i khang STAT3 dugc biét dén
dau tién 1a ¢ cucur I véi nghién ciru cua Blaskovich va cong
sy, da chimg minh cucur I 1a mot chit tc ché JAK-STAT
manh trong nhiéu loai ung thu & nguoi [2]. Bén canh d6,
cucur E —mot trong hai cucurbitacin chinh dugc phan lap tir
ho Béu bi [4] — 1a dang acetyl hoa ctia cucur I, ciing thé hién
hoat tinh trc ché STAT3 trén nhiéu dong t bao ung thu, bao
g0m budng trimg [5] va ung thu v [6].

Hién nay, viéc ung dung khoa hoc may tinh vao linh vuc
thiét ké thube ngay cang dugc ap dung rong rii, cic phuong
phép sang loc in silico da cho thiy nhiéu thanh tyu trong viéc
du doan kha nang dap g thudc, du doan doc tinh, hoat tinh
khang ung thur, ... Bén canh do, mét hoat chit mudn duoc luu

hanh rong rai trén thi truong Duge phim thi cac yéu t6 duoc
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dong hoc (bao gdbm hip thu, phan b, chuyén hoa, thai trir,
doc tinh - ADMET) ciing cin duoc quan tim. Chinh vi viy,
céc chét can duoc sang loc trude thong qua bo loc hoda duoge.
Ngoai ra, phuong phap mé phong gan két phan tir (molecular
docking) ciling déng mot vai trd quan trong trong cac phuong
phap sang loc ao nham dy doéan cu dang, lién két va dinh
hudng khong gian dé hinh thanh phirc hop gin két thy thé-
phéi tir t61 wu. T cac co s6 trén, phéu loc hoa duge va mo
hinh mé phéng gin két phan tir duge tmg dung dé sang loc
cac g cir vién tiém ning thé hién hoat tinh trc ché STAT3

tir bd thu vién cac dan chét cucurbitacin E.

2. POl TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Daitwong nghién ciru

2.1.1. Tai nguyén tinh todn

Nghién ctru in silico dugc tién hanh trén may tinh v6i hé
diéu hanh Linux 20.04, CPU AMD Ryzen 9 3900X, 12 nhan,
toc do xtr Iy 1a 3,79 GHz, 500 GB bd nhd, 32,0 GB RAM tai
B¢ moén Hoa hitu co, Truong Dugc, Pai Hoe Y Dugc Thanh
phé H6 Chi Minh. Ngon ngir 1ap trinh dugc sir dung 1a
Python 2.7 va 3.7, duoc thyc thi bang giao dién JupyterLab.

2.1.2. Di¥ liéu kiém tra héi chirng

B6 dit liéu gdm 142 chét trc ché STAT3 ¢6 cling phuong
phép do hogc phuong phéap do twong dong nhau dugc trich
xuét tir Google Patents (US20130225621, US0172429,
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US8741932B2, US8466290B2, US129675A1va
US20130172340) ciing nhu nhiéu ngudn khoa hoc di dugc
cong bd [7-9]. Hoat tinh ciia cac cAu tric ndy c¢6 gia tri ICso
dao dong trong khoang tir 68 nM dén gan 1000 nM. Céc chat
nay sau do dugc phan cum béng thuét toan Butina dé chon
ra tip cau triic da dang nhat trong khong gian hoa hoc (hé s6
Tanimoto < 0,35) [10]. Két qua thu duoc 21 chét cung vé6i
ligand ddng két tinh ctia cdu trac muyc tiéu STAT3 (PDB ID:
6NJS) 1a SD-36 dé tao thanh tap c6 hoat tinh, va tién hanh
tao tap moi nhir (decoy) bang thu vién hoc sau Deepcoy [11]
voi ty 1¢ active:decoy 1a 1:50. Két qua thu dugc 22 chét co
hoat tinh va 1100 mdi nhi.

2.1.3. Dir liéu sang loc

Cucurbitacin (cucur) la nhiing triterpene bon vong thién
nhién chiét xuét tir ho Bau bi, duge chia thanh 12 loai tir A
dén T véi hon 200 dan xuit [3], vén duge st dung lau doi
trong “Guadi” (tiéng Trung), mot loai thao mdc dung lam
thudc bo trg diéu tri viém gan man tinh va ung thu gan
nguyén phat & Trung Quc [12].

Cucur ¢ nhiéu tac dung duoc 1y khac nhau nhu kha ning
ha sdt, giam dau, chéng viém, khang khuén va chéng khdiu
[12]. Trong $6 d6, cucurbitacin B, D, E, I va cic dan xuét ciia
chiing dugc nghién ctru rong rii vé cac hoat tinh chdng khéi
u manh mg, tir chéng ting sinh, bét giit chu ky té bao dén
khdi phat qua trinh apoptosis [12]. Trong do, chi c6 hai cucur
chinh dugc tong hop tir bau bi 1a cucur E va B v6i nhom chire
acetyl & Cas - ¢6 lién quan dén tac dong duoc 1y cta ching
[4]. Mic du thé hién hoat tinh sinh hoc da dang, cucur da
duoc bao céo ¢6 lidu hoat tinh va lidu gay doc x4p xi nhau
[2]. Nghién ctru cua Dantas va cong sy da dua ra két luan
cho rang doc tinh ciia cucur c6 thé do nhém carbonyl & Cy;
[13]. Trong mot nghién ctru lién quan dén cac thir nghiém in
vitro va mdi quan hé dinh lugng giita cau tric va tac dung
(QSAR) cua cucur, cac tac gia da nhén dinh mirc d6 phan
cuc cao hodc sy hién di€n nhoém hydroxyl trén Cie gitip lam
giam doc tinh t& bao cta cucur [14]. Hay trong mot nghién
ctru vao nam 2005, nhom ceton & vi tri Cx, va gde acetoxy &
Cas dugce chimg minh ¢6 lién quan dén hiéu qua tic dong ciia
cucur [4]. Do @6, thu vién ndi bo gém 1056 chét duoc thiét
ké dya trén khung cu triic ciia cucurbitacin E bang cach thay
d6i bon thanh phan chinh: nhém carbonyl & Cij; nhom
hydroxyl & Ci; nhom ceton ¢ C;2 va nhom ester ¢ Cas. Cac
bién ddi vé mat hoa hoc cc dan chét tuong déng dugc thé
hién & Hinh 1.
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C-11: =0, CHs; C-16: -OH, =0, -OCHs, -OC;Hs, -OCeHs, -OCeHs-4-Cl, -OCsHa-3-
Cl, -OCgH4-2-Cl; C-22: =0, -OH, NHCH(R)COCOOH (R: mach nhanh cta 20
acid amin); C-25: -OCOCHs, -OCOC;Hs, -OCOCeHs

Hinh 1. Chién lwgrc thiét k& dan chat tir cucurbitacin E
2.1.4. Protein STAT3

Protein STAT3 lién két v6i ligand dong két tinh (SD-36)
duoc lay tr ngdn hang dir liéu Protein Data Bank
(https://www.rcsb.org) véi mi protein 1a 6NJS, chup bing
phuong phap nhiéu xa tia X v6i do phan giai 2,7 A. Ligand
va protein trong phirc hop sau d6 dugc tach riéng va uu &
dinh dang *.pdb, trong d6 protein tiép tuc dugc tdi thiéu hoa
ning lugng bang UCSF Chimera va xac dinh thong s6 cho
khoang gin két dya trén vi tri gan két cuia ligand ddng két
tinh (SD-36) trong khoang gin bang phin mém UCSF
Chimera [15].

2.2. Phuong phap nghién ctru

Trong nghién ctru, cic phan mém va thu vién dugc sir
dung cho cac budc chinh gdom: v& va chuédn bi ciu tric
phan t& (ChemDraw), xdy dung tap decoy (Deepcoy),
tinh toan d4u van tay va thong sb mé ta hoa dugc (RDKit)
va thyc hién mo phong gin két phan tir (AutoDock Vina,
QVina2, Smina).

2.2.1. Phéu loc Héa duoc

Tinh toan thong s6 mé ta (LogP: tinh ky nudc, HBA: sb
lién két nhan hydro, HBD: s lién két cho hydro, MW: khéi
lugng phan tir, TPSA: dién tich bé mat, Fsp3: s6 carbon lai
hoa sp* / tong s6 carbon) bang thu vién hoa tin RDKit [16].

Ap dung hai quy tic (quy tic Lipinski: tinh thAm mang,
quy tic Pfizer: mdi quan hé giira cac dac tinh hoa 1y va doc
tinh), bon phép do dinh lwong (Phép do dinh lwong Fsp3: do
bdo hoa carbon, phép do dinh lugng MCE-18: cong thirc ti
18 nhom chire, SA score: Diém danh gia kha nang tiép can
tong hop, NP Score: Piém giéng san pham ty nhién) va ba
b6 loc (B0 loc PAINS, BMS, Chelator: sang loc cac lan truy
cap duong tinh gia).
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Yéu ciu cac quy tic: Lipinski: Khong vuot qua 1 trong 4
yéu t6 sau: HBA>10, HBD >5, MW > 600, LogP > 5; Pfizer:
Khéng ddng thoi thoa ca 2 yéu t6: LogP > 3 va TPSA < 75;
Fsp 3: Fsp 3>0,42 1a phu hop; MCE-18: Diém s6 MCE-18
>45; SA Score: SA score < 6; NP Score: Thuong nam trong
khoang tir —5 dén 5; PAINS, BMS, Chelator: Khong tring
1ap véi bét ctt cAu trac con ndo trong bd loc, déng nghia voi

viéc khong vi pham cac nguyén tic trong tng.
2.2.2. M6 hinh gdn két phén tir (Molecular Docking)
Chuén bj va protein va ligand

MGLTools (Python 2.7) trén giao dién cua Jupyterlab
duogc str dung dé mo tép chira cAu trac cua STAT3 thu duoc
sau khi sang loc qua phéu loc hoa dugc, tién hanh thém hydro
¢6 thé co ciia cdu tric, bao gdm ca hydro phan cuc (polar
hydrogen) va hydro khéng phan cuc (non-polar hydrogen)
va dién tich Gasteiger vao toan bd nguyén tir. Cau triic cudi

cung cua protein dugc luu dudi dang *.pdbqt .

Ligand dong két tinh, 21 chét ¢ hoat tinh thu dugc sau
qua trinh phan cum dit liéu cung 1100 decoy va 1056 chit
trong thur vién sang loc, déu dugc xir 1y giong nhau thong
qua MGLTools (Python 2.7) trén giao dién cta Jupyterlab.

Kiém tra héi chirng

Nghién ctru tién hanh thyc hién re-docking dé danh gia
ning lyc gin két (docking power) va kiém tra hoi chimg dé
danh gia ning luc sang loc (screening power) trén ca ba phan
mém khac nhau bao gdm Smina [17], Qvina2 [18] va
Autodock Vina 1.2.3 (Vina) [19], tir @6 phén tich va so sanh
dé lya chon ra phan mém phu hop nhét cho dich tac dong
STAT3.

Khoang gin két: kich thudc hop Gridbox (size x =25 A,
size y =25 A, size z =25 A), toa do (center x = 12,599,
center_y = 54,028, center_z = 1,242), random seed duoc
mac dinh la 42, exhaustiveness béng 150, num_modes
bang 10.

Re-docking: tién hanh gin két phan tir giita ligand dong
két tinh (SD-36) va céu trc protein STAT3 da duoc xir 1.
Két qua re-docking dugc danh gia dua trén sy so sanh dinh
hudng cac ciu dang cua ligand trong khoang gan két trudc
va sau qua trinh docking (dugc thé hién qua gia tri RMSD),
4 luc gén két thong qua nang luong gan két (kcal/mol) va sy
phu hop vé mit héa hoc cua cac tuong tac trong phirc hop
thy thé-phdi tir.

https://doi.org/10.32895/hcjm.p.2026.01.03

Kiém tra hoi chig: tién hanh gan két phan tir 22 chat tap
hoat tinh (bao gom ligand ddng két tinh) va 1100 decoy duroc
tao thanh, tién hanh trich xuét diém s6 docking am nhét vao
tép *.csv dé xay dung dudng cong ROC va tinh dién tich
dudi duong cong ROC.

So sanh phan mém: dya vao dién tich dudi duong cong
ROC cua kiém tra hdi chimg, Iwa chon dugc phan mém phi

hop nhat cho qua trinh sang loc 4o.
2.2.3. Sang loc do

1056 chét tuong dong cucurbitacin E dugc sang loc lan
luot qua cac phéu loc hoa dugc va sau d6 duoc tién hanh gén
két phan tir v6i phan mém docking phit hop nhét. Sau do,
tién hanh phén tich tuong tac giita cdc chit tiém ning va
protein (thuong gip 1a lién két hydro; lién két pi-pi,
carbon-pi; lién két Van der Waals; finh dién;...) dé dinh
hudng tong hop hitu co.

3. KET QUA

3.1. M6 hinh gan két phan tir
3.1.1. Két qué Re-docking

Pé danh gia nang luc gin két va chimg minh tinh phu hop
cla it ca cac thong sb duoc str dung trén ba phan mém (Vina,
Qvina2 va Smina), ligand dong két tinh SD-36 duoc str dung
lam chiing duong cho qua trinh re-docking.

Vé mit dinh hudng chu dang va ai lyc gén két, ligand
SD-36 sau qua trinh re-docking duoc nim gon trong khoang
gan két dwoc x4c dinh tir trudc boi phan mém UCSF
Chimera. Két qua dugc ghi nhan cu thé qua Bang 1.

Bang 1. K&t qua re-docking clia ba phan mém docking phan tir

Dai lwgng danh gia Vina Qvina2 | Smina
RMSD (A) 1,98 2,06 2,05
Diém s6 gan két phan tir (kcal/mol) 7,12 7,20 | -7,14

Vé mit twong tac hoa hoc, co sy tuong dong gitra ligand
ddng két tinh ban dau va ligand dugc re-docking trén cac
acid amin Arg609, Ser611, Glu612, Ser613, Ser636 dugc
tong hop cu thé trong Bang 2 dudi day. Co thé thdy ca ba
phén mém Vina, Qvina2 va Smina déu di tai tao hau hét cac
tuong tac quan trong trong khoang SH2 ctia STAT3 va cho
két qua phut hop dé tién hanh gan két phan tir.
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Bang 2. Cac twong tac giira ligand ddng két tinh SD-36 véi cac acid amin
cua protein STAT3 trwdc va sau khi re-docking

Trudc Sau re-docking
re-docking
Quina2 Smina Vina
Arg 609: H— Arg 609: H- Arg 609: H- Arg 609: H -
acceptor acceptor va acceptor va acceptor va ionic
va ionic jonic jonic
Ser 611: H- Ser 611: H- Ser 611: H- Ser 611: H-
acceptor acceptor acceptor acceptor
Glu 612: H- Glu 612: H- Glu 612: H- Glu 612: H-
acceptor acceptor acceptor acceptor
Ser 613: H- Ser 613: H- Ser 613: H- Ser 613: H-
acceptor acceptor acceptor acceptor
Ser 636: H-donor | Ser 636: H- Ser 636: H- Ser 636: H-donor
donor donor
Glu 638: H-donor| Glu 638: H- Glu 638: H- Glu 638: H-donor
va H-acceptor acceptor acceptor va H-acceptor
Gln 644: H- Tyr 657: H- Gln 644: H-
acceptor acceptor acceptor
Tyr 657: H-
acceptor

3.1.2. Két qua kiém tra héi chirng

Tép decoy dugc tao tir thu vién Deepcoy dua trén phuong
phap property-matched sir dung mé hinh DEKOIS ¢6 san
v6i ti 18 active:decoy 1a 1:50. Két thuic qua trinh trén, 22 chat
¢6 hoat tinh tao ra dugc 1100 decoy. Cu thé, gia tri dién tich

duéi dudong cong ROC tién vé 0,5 cho thdy kha ning phan
biét chét c6 hoat tinh va decoy rat khé khan. Gié tri dién tich
dudi dudng cong ROC INN & nghién ciru ndy ndm & muc
chip nhan dugc (0,7328).

Cac hop chét nim ngoai khoang gin két (Hinh 2) dugc
diéu chinh gia trj diém s6 docking twong tmg bang véi gia tri
ctia hop chat ¢ s6 diém it am nhit cua timg phin mém
(-3,0; -3,0 va -3,1 kcal/mol dbi véi Vina, Qvina2 va Smina).
Muc dich cua viée nay nhim giam t6i da sai s6 ctia mé hinh,
ddng thoi gitp cho b dit liéu diém sé docking sau qué trinh

chuén hoa bang MinMaxScaler khong bi mét c4n bang.

Tién hanh chuyén ddi diém sb docking theo phuong phép
MinMaxScaler cua thu vién Scikit-learn véi khoang gia tri
[0;1], tir do thiét 1ap dd thi dién tich dudi duong cong ROC
dé d4nh gia hidu ning cta kiém tra hdi chimg cic mé hinh
docking (Hinh 3).

Gia tri AUC cua dd thi dién tich dudi dudong cong ROC
d6i voi kiém tra hdi chimg 1an luot 14 0,55; 0,56 va 0,58 cho
ba phan mém Qvina2, Vina va Smina. Diém gdy ciia db thi
dién tich dudi duong cong ROC dugce xac dinh dya trén diém
G-mean cao nhit dd xac dinh ngudng hoat tinh
-5,875 kcal/mol cua Qvina2; -5,865 kcal/mol tuong tng

Vina va -5,989 kcal/mol 1a két qua ctia phan mém Smina.

Smina la phén mém thu dugc gia tri AUC cao nhat véi
ngudng hoat tinh 4m nhat, nén nghién ctru quyét dinh lua
chon Smina dé thuc hién mé phong gin két phan tir danh cho

qua trinh sang loc 4o sau do.

Hinh 2. Hinh anh minh hoa vi tri tép tap hoat tinh khao sat trong khoang gan két protein STAT3 (trai) va tap decoy (phai) trong khoang gan két protein STAT3
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ti 1é dwong tinh that

0.2

0.0

—— Qvina2 AUC = 0.55, G mean max = 0.58

Smina AUC = 0.58, G mean max = 0.62
—— Vina AUC = 0.56, G mean max = 0.61
----- No discrimination

0.0 0.2 0.4

0.6 0.8 1.0

ti 1é dwong tinh gia

Hinh 3. Buérng cong ROC tir ba phan mém docking
3.2. Sangloc 3o

3.2.1. Sang loc qua phéu loc Hod dwoc

Trong khi cucurbitacin E lai c6 khéi lwong phan tir
tuong ddi cao vi pham luat Lipinski, (556,7 g/mol) nhung
khong dong nghia véi viéc phan tir nay khong co tiém
nang lam thudc. Piéu nay dugc minh chimg trong nghién
ctru phan tich MW cuia cac thudc duong udng duoc FDA
chép thuan tir nim 2008 dén nam 2017 cta Shultz va cong
su [20]. Nghién ctru chi ra rang nhidu thudc duoc FDA
phé duyét van ¢ phan tir khdi 16n hon 500 Da. Do dé,
viéc diéu chinh gi6i han trén cia MW la can thiét nhdm
giam thiéu nguy co loai bé cac ciu truc ¢6 hoat tinh tiém
ning. Dong thoi, nghién ctru niy tuan theo tiéu chi cia
quy tic Lipinski bang cach cho phép vi pham tdi da 1
trong 4 nguyén tac, nham han ché t6i da viéc loai bo cac
hop chét c6 trién vong hoat tinh sinh hoc:

Chi s6 NP Score khong can thiét vi cac cht duoc ban tong
hop tir cucurbitacin E.

Diéu chinh yéu cau MW cua Lipinski tir 500 g/mol 1én
600 g/mol.

Nhén céc chit thoa hoan toan 8/8 yéu cau cia quy tac,
phép do va bg loc.

Tép SDF gdm 1056 hop chat & dinh dang *.mol dugc sang
loc qua phéu loc hoa dugc, két qua dugc thé hién & Béng 3.

Két qua, chi ¢6 85 chat qua dugc phéu loc hda dugc, trong
do6 co6 88 chit dap tmg yéu cau Lipinski, trir hai chat C221,
C222 bi loai bo do vi pham bd lopc MCE-18 va chét P122 bi
loai bo do nguy co khé tong hop khi SA score 16n hon 6.
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Bang 3. Bang tong hop két qua danh gia dya trén yéu cau phéu loc hda duoc

Quy tac, phép do Vuot qua Khong vugt qua
va b0 loc b loc b loc
Lipinski 88 968
Pfizer 1055 1
SA Score 1013 43
Fsp? 1055 1
MCE-18 1053 3
PAINS 1055 1
BMS 1008 48
Chelator 1055 1

3.2.2. Sang loc do bdng mé hinh gdn két phén to

Sau qué trinh sang loc 4o bang phéu loc hoa dugc, 85 chit
tiém nang dugc tién hanh thyc hién qua trinh mé phong gan
két phan tir thong qua phdn mém Smina véi cac thong sb

twong tw qua trinh re-docking thu dugc két qua nhu sau:

C6 17 chat nam ngoai khoang gin két, dong thoi 68
chit con lai déu ndm gon trong khoang gin két ctia protein
STATS3.

Diém sb gin két (docking score) dao dong tir-7,5 kcal/mol
dén -5,9 kcal/mol, qua trinh thu dugc 66 chét c6 diém sb
docking thoa man ngudng hoat tinh -5,989 kcal/mol.

Qua diém sb docking, nhan thy c6 ba chat tiém ning dén
tir ba nhom cau tric 1a G213, N223 va X231 véi két qua
diém s6 docking va cac loai twong tac trong khoang gin két

duoc thé hién qua Bang 4.
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Bang 4. C3u tric clia 3 chat G213, N223, X231

L Diém s6 gan két phan tlr o
STT Cau truc héa hoc ID Lién két hydro
(kcal/mol)
HOTO
HN
o

1 o G213 -7,4 Lys658
2 N223 75 Lys658
3 X231 -7,0 Met648, Lys658

Tién hanh so sanh 3 chét tiém ning nay véi SD-36 va
cucurbitacin E, ca 3 chat ¢6 diém s6 docking 4m nhat ctia 3
nhém cdu tric déu c6 ai lyc véi protein STAT3 t6t hon so v6i
cucurbitacin E (-6,8 kcal/mol). So véi ligand dong két tinh
cua protein STAT3 (v6i ID PDB 6NJS) la SD-36
(-7,1 kcal/mol), hai chat G213 va N223 ¢6 diém sé docking
4m hon SD-36 cho thdy chiing c6 4i Iyc cao hon ligand nay,
trong khi X231 thi cho két qua diém sb docking hoi cao hon
so vai SD-36.

4. BAN LUAN

Nghién ctru da danh gia, chon loc can than dua trén cac
budc kiém tra dinh luong va sir dung nhiéu phan mém. Khéc
v6i sang loc 4o truyén thng chi sir dung mot mé hinh, khong
qua bét ki budc thim dinh ndo, do d6 c6 thé dan dén sai sot
trong qua trinh sang loc. Nghién ctru chu trong vao viée lua
chon cong cu docking va cac quy tic sang loc hoa duge. Su
chénh I&ch ty 1€ sang loc cta sang loc hda dugc va md hinh

docking xuét phat tir viéc 1056 chat trong thu vién sang loc

24 | https://www.duoc.tapchiyhoctphcm.vn

déu 13 dan chét cua Cucurbitacin E véi khung cdu trac cong
kénh, khién da s6 vi pham gi6i han kich thuéc cta phéu loc
héa duge. Tuy nhién, do dugc thiét ké dua trén khung suon
von da co hoat tinh khang STAT3, cac dan chat vuot qua
vong dau déu co do tuong thich khong gian cao trong mo
hinh docking. Viéc danh gia, tham dinh mé hinh khong
nhiing lya chon dwoc phan mém phtt hop ma con giam thiéu

t6i da kha niing bo sot cac chat tiém ning.
Nghién ctru da dat dugc mot s6 két qua nhu sau:

Xay dung phéu loc hoa dugc nhiam sang loc cac hop chét
mang dic tinh “giéng thudc”.

Xay dyng mé hinh docking phan ti, tién hanh re-docking
va thir nghiém hoi chimg (retrospective control) cting tdi wu
hoa ngudng lya chon.

Sang loc 4o céac cht tir thu vién ndi bo va chon ra cac chét
uu tién cho viée tdng hop.

Trong twong lai, nhém nghién ciru duy kién tién hanh mé

phong dong luc hoc phan tir (Molecular Dynamics) trén 66
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hop chat tiém nang nham danh gia kha ning tuong tic cua
céc cAu dang thu dugc trong diéu kién cAu tric muc tiéu linh
ddng. Sau khi danh gia két qua mé phong dong luc hoc phan
t, viée téng hop va tién hanh cac thur nghiém in vitro s€ dugc
thuc hién dé xac dinh hoat tinh sinh hoc, qua d6 lam rd hon

gia tri img dung ctia cac hop chat nay.

5. KET LUAN

Théng qua viéc xdy dung mé hinh sang loc 40 gdm phéu
loc héa duge va qua trinh gén két phan tir, nghién ctru da
sang loc thanh cong mot sb chat tiém nang e ché protein
STATS3 tir chét gbe cucurbitacin E. Qua qua trinh trén, xac
dinh dugc 66 chét tiém ning c6 hoat tinh trc ché STAT3, dic
biét 1a 3 chat tiém nang nhat 1a G213, N223 va X231.

L&i cam on

Nhém nghién ctru xin tran trong cam on Pai hoc Y Dugc
Thanh ph6 H6 Chi Minh d4 tao diéu kién thuan loi && nhém
thyc hién va hoan thanh dé tai nghién ctru. Nhom ciing xin
ghi nhan sy hd trg Ve co s vat chét va moi trudng nghién
ctru tir B mon Hoa Hitu co, Truong Duge Pai hoc Y Dugc
Thanh phé H6 Chi Minh trong qué trinh trién khai dé tai.
Ngubn tai trg

Nghién ctru nay tir dé tai co s& ctia Pai hoc Y Dugc TP. HO
Chi Minh, ma s 217/2025/HD-DHYD va khong nhan bat
ky ngudn tai trg nao khac.

Xung dot lgi ich

Khéng c6 xung dot loi ich nao lién quan dén nghién ctru nay.
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Poéng gbp cua cac tac gia

Y twéng nghién ciru: Truong Ngoc Tuyén, Nguyén Thi
Huong Giang.

Dé cwong va phuong phap nghién ciru: T6 Vian Thinh,
Tran Nguyén Ngoc Tam, Nguyén Vin Phude Chung

Thu thap dit liéu: Tran Nguyén Ngoc Tam, Nguyén Vin
Phuéce Chung.

Giam sat nghién ciru: Truong Ngoc Tuyén, Nguyén Thi
Huong Giang.

Nhap dir liéu: T6 Van Thinh, Tran Nguyén Ngoc Tam,
Nguyén Vin Phudc Chung

Quan 1y dit liéu: Trueong Ngoc Tuyén.
Phan tich dir liéu: T6 Van Thinh.
Viét ban thao dau tién: T6 Van Thinh.

Gop ¥ ban thao va dong y cho ding bai: Truong Ngoc
Tuyén, Nguyén Thi Huong Giang.

Cung cap dir liéu va thong tin nghién ciru

Tac gia lién hé s& cung cap dit liéu néu co yéu cau tir Ban
bién tap.

Chap thuan ctia H6i dong Dao dirc

Nghién ctru nay mién trir Hoi dong Pao dic.
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