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This study investigates the TNF-or inhibitory potential of natural
compounds using molecular docking with AutoDock Vina. The docking
protocol was validated by re-docking the co-crystallized ligand into the

active site of TNF-o (PDB ID: 2AZ5), yielding an RMSD of 1,02 A,
indicating reliable accuracy. Several compounds showed strong binding
affinities, with Isoarborinol (-10,47 kcal/mol), Flavacitropone A (-9,97
kcal/mol), Friedelin (-9,83 kcal/mol), and Arborinol (-9,82 kcal/mol)
identified as the most promising candidates. These compounds mainly
belong to triterpenoid and citropones classes. Interaction analysis
revealed that they formed stable hydrophobic and m—t interactions with
key residues, including Tyr119, Tyr59, Leu57, and Leu55 within the
binding site. The results provide insight into the binding behavior of
these compounds and support their potential as TNF-a inhibitors, which
may be further evaluated through experimental studies.
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tiém nang cho qua trinh phat trién thudc mdi [3, 4].
Trong s& cac loai thudc chi nay, Cdm rugu hoa nhdé
(Glycosmis parviflora) la loai c6 phan bé réng réi tu
ving nhiét ddi chau MY, Jamaica, Cuba dén Trung
Qudc, Nhat Ban, Myanmar, Java va Viét Nam.[4, 5] Tai
Viét Nam, G. parviflora tUr lau da dugc s& dung trong y
hoc 6 truyén dé diéu tri ho, cdm cim va réi loan tiéu
hoa.[6] Cac nghién clu hda hoc hién dai da phan lap

Gidi thiéu chung

Ho Cam (Rutaceae) bao gdm 148 chi, trong dd chi
Glycosmis la mét nhom thuc vat dac trung vai khodng
50 loai cay bui va cay gb nhd, phan bd chi yéu &
nhiing ving cé khi hau nhiét ddi va can nhiét dai [1].
Nhiéu nghién cltu da chi ra rang chi nay rat giau cac
hop chat tu nhién da dang nhu alkaloid, amid,

terpenoid, coumarin va flavonoid [2, 3]. Cac hgp chét
do thé hién nhiéu hoat tinh sinh hoc quy gia, bao gém
chéng ung thu, khang khuén, khdng ndm, khang virus,
chéng oxy hoa, bdo vé gan va chéng viém, khién
Glycosmis trd thanh ngudn tai nguyén dugc liéu day
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dugc nhiéu hgp chét co gia tri tU loai nay, tiéu biéu
nhu  Dictamine,  Glycosparvine A,  N-trans-p-
coumaroyltyramine va dac biét la cac dimer
Flavacitropones A-B.[7] Bang chu vy, Flavacitropone A
da cho thay khéd nang Uc ché su giai phong TNF-o trén
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dong té bao RBL-2H3, md ra trién vong st dung G.
parviflora nhu moét ngudn nguyén liéu thién nhién tiém
nang trong viéc phéat trién chét Gc ché TNF-a [8].
Ngoai ra, dich chiét Ethyl acetate tu & G. parviflora da
dugc ching minh chfa nhiéu hgp chét cé hoat tinh
sinh hoc, trong do co alkaloid mdi Glycosparvine A
cung ndm hop chat da biét khac. Mot s6 hgp chét thé
hién hoat tinh Uc ché Acetylcholinesterase & muic do
dang ké, gop phén cing cd thém gié tri dugc ly cla
loai thuc vat nay [7].

Yéu t6 hoai ti khéi u o (TNF-o) la mét cytokine tién viém
dong vai trd quan trong trong diéu hoda mién dich va
phan Uing viém clia ca thé [9]. Su san sinh qua muc TNF-
o ¢6 lién quan chat ché dén nhiéu bénh ly viém man tinh
nhu viém khdp dang thép, bénh Crohn, vay nén va tham
chi mét s6 loai ung thu [9, 10]. Do do, viéc phét trién cac
chét dc ché TNF-a d& trd thanh mét hudng nghién clu
quan trong trong Iinh vuc dugc hoc nham kiém soat cac
réi loan lién quan dén mién dich va viém. Trong bdi canh
do, cac phuong phép sang loc in silico, dac biét la
docking phéan t, dang ngay cang ching minh vai tro
thiét yéu trong nghién cliu phat trién thudc hién dai [11,
12]. Docking phan t& cho phép du doan tu thé gan két va
ai luc ctia phdi tr (ligand) véi protein dich (target), tUr do
hd trg nhan dién nhanh chdng cac hop chét tiém nang
vdi chi phi thap hon va thdi gian rdt ngdn dang ké so véi
phuang phap thuc nghiém [11, 12].

Xudt phét tUr nhiing ca s& khoa hoc do, dé tai “Sang
loc in silico cac hgp chét tir cdy Com rugu hoa nhd
(Glycosmis parviflora) nham tim kiém chét tic ché TNF-
o titm nang” dugc thuc hién. Bang cach Ung dung cac
phuong phédp mé phong tinh toén tién tién nhu
docking phan t&, nghién cltu hudng dén viéc xac dinh
cac hgp chét co kha nang géan két hiéu qua véi TNF-a.
Két qud thu dugc khéng chi gép phén lam séng to
titm nang dugc liéu cia G. parviflora ma con co thé
md ra hudng phat trién cac hoat chét ty nhién mdi
phuc vy phong ngla va diéu tri cac bénh ly viém man
tinh lién quan dén hé mién dich.

Phuong phap nghién clu
Chudn bi protein cho mé phdng docking phan tir

C4u truc tinh thé clia TNF-a & ngudi dugc ldy ti ngan
hang d lieu protein RCSB (PDB ID: 2AZ5), v&i dd phan
gidi 2,1 A, xac dinh bang phuong phap nhiéu xa tia X,
bao gébm mot phan t&r Uc ché SPD304 gan tai vi tri
hoat dong.[13] Trudc khi tién hanh mé phdng docking
phan ti, protein dudc chudn bj bang cach st dung
phan mém PyMOL loai bd cac phan t& nudc, ion va
phdi tif ddng két tinh. Cac nguyén t& hydro dugc thém
vao nham dam bao trang théi proton hoda phu hop,
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dong thai cac dién tich riéng phan dugc gan. Cau trdc
protein dugc kiém tra dé loai bd céac bét thudng hinh
hoc va dugc luu & dinh dang PDBQT su dung phén
mém AutoDockTools.

Hinh 1. C4u tric protein TNF-o (PDB ID: 2AZ5)

Chudn bi phdi tir cho mé phdng docking phdn tor

Céc hgp chét tir cdy Com rugu hoa nhod (Glycosmis
parviflora) dugc thu thép tUr cac béo cao trudc day vé
thanh phén héa hoc cla loai nay [7, 8, 14]. Trudc khi
tién hanh mé phong docking phén t& véi TNF-a, cac
cdu tric hop chadt dugc vé bang phan mém
ChemDraw va dugc chuyén déi vé dang cdu trac 3D
bang phan mém Chem3D. Sau dé thém cac nguyén tu
H, gan dién tich ting phan phu hgp vdi trang théi
proton hoéa va téi uu ndng lugng hinh hoc théng qua
truong luc MMFF94s st dung phén mém Avogadro?2.
Céac tép c4u truc phan tur dugc luu & dinh dang PDBQT
thong qua phan mém AutoDockTools, vdi cac lién két
xoay linh hoat dugc xac dinh, nham dam bao cac hop
chét co thé tuong tac téi uu vai vi tri hoat déng cua
protein muc tiéu trong qua trinh docking phan tu.

M6 phdng docking phdan tir (Molecular docking)

M6 phong docking phéan tir dugc thuc hién nham
danh gid kha né&ng tuong tac cla cac hgp chéat tu
Glycosmis parviflora v&i TNF-a. Protein TNF-a (PDB ID:
2AZ5) va cac phdi t&r dugc chudn bi & dinh dang
PDBQT nhu da mo ta & trén.[13] Docking phan ti dugc
tién hanh bang chuong trinh AutoDock Vina phién ban
1.2.3, v&i hdp tim kiém (grid box) bao phd hoan toan vi
tri hoat déng cla protein va cac tham s& mac dinh
dugc st dung dé t6i uu hda nang luong lién két tuong
ty nhu cac bao cao trudc day.[15, 16] Két qua gan két
phan ti dugc dénh giad dua trén néng lugng tu do lién
két uéc tinh (AG) va cac cdu dang gan két téi uu, dong
thai phan tich cac tuong tac quan trong nhu lién két
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hydro, tuong tac ky nudc va tuang tac -1t gitta phdi
tir va cac amino acid trong vung hoat déng, dugc
phan tich va truc quan hda bang phan mém Discovery

Studio Visualizer dé minh hoa cach thic gan két.
Nhimng két quad nay gilp xac dinh cac hgp chét tiém
nang cé kha nang Uc ché TNF-o hiéu qua.

Hinh 2. K&t qua tai gan két (re-docking) phdi tir dong két tinh trong phic hgp TNF-a (PDB ID: 2AZ5) cho théy su
chodng khit t6t gitta phéi t&r gée (mau vang) va phdi ti dugc gan két (mau xanh 10).

Két qua va thao luan

Trong nghién cltu nay, phudng phéap docking phan tu
(molecular docking) dugc ap dung nham du doan va
danh gia khd néng tuong tac clia cac hgp chét tu
nhién vai protein dich TNF-o, mot cytokine tién viém
gilt vai tro trung tém trong qué trinh viém. Viéc Iua
chon phuang phéap docking xudt phat tir uu diém cua
k§ thuat nay trong viéc mé phdng cach thic cac phan
t nho gan vao vi tri hoat déng cla protein, qua dé
cung cédp thong tin chi tiét vé kiéu tuong tac, nang
lugng lién két, cling nhu tiém nang Uc ché & muc
phan t& [17-19]. Day la budc sang loc ly thuyét hiéu
qud, gitp dinh hudng cac nghién ciu thuc nghiém
tiép theo nhu mé phdng déng hoc phan ti va thi
nghiém sinh hoc in vitro.

Trudce khi tién hanh mé phong, dé kiém chiing dé tin
cdy cla quy trinh docking phan tl, phdi t&r dong két
tinh trong phic hgp TNF-a (PDB ID: 2AZ5), vén dugc
xac dinh bang phuong phap nhiéu xa tia X, d& dugc
tai docking trd lai vao vung hoat déng cua protein.
K&t qua thé hién & Hinh 2 cho thay su chdng khit tét
gitta phoi t&r géc va phdi tir dugc tai gén két, vdi gia
tri RMSD dat 1,02 A (< 2 A), dugc tinh toan bang
chuong trinh DockRMSD. Sai s6 thap nay chirng minh
rang quy trinh docking dugc thiét 1ap cé dé chinh xac

va kha nang tai 1ap cao, du dé tin cdy dé ap dung
cho viéc danh gié cac hgp chét tu nhién khac [20-22].
Két qua docking phan t trinh bay trong Bang 1 cho
thay su da dang vé &i luc lién két gilta cac hgp chét tu
nhién vdi dich TNF-a. Trong sé cac hgp chét khao
sat, Isoarborinol (-10,47 kcal/mol), Flavacitropone A (-
9,972 kcal/mol), Friedelin  (-9,83 kcal/mol) va
Arborinol (-9,821 kcal/mol) thé hién nang lugng lién
két vugt tréi so vai cac hgp chét khac, cho thay kha
nang gan két bén tai vi tri hoat déng cua protein
TNF-o. So sé&nh vdi hgp chét Uc ché TNF-a da biét
SPD-304 c6 &i luc lién két 1a -8,71 kcal/mol [20]. Biéu
nay goi y rang nhom triterpenoid va dan xudt
citropones c¢é tiém nang trd thanh khung céu tric
h&a hen cho thiét ké thuéc Uc ché TNF-a. Ngugc lai,
cac hap chat nhu Phenyl 3-(4-
Methoxyphenyl)propanoate (-5,868 kcal/mol) hay
Dictamine (-6,516 kcal/mol) cho théy ai luc lién két
y&u han dan dén kha ning gan két kém hon. Mot s
flavonoid va lignan nhu Vitexin (-7,415 kcal/mol),
Syringaresinol  (-6,74  kcal/mol) hay N-trans-p-
coumaroyltyramine (-7,204 kcal/mol) ¢ gié tri nam &
muc trung binh. Cac hop chat cé &i luc gan két tét
(AGdock < -9 kcal/mol) dugc lua chon tiép tuc phan
tich cach thic tuong tac véi TNF-a nhu thé hién
trong hinh 3.
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Hinh 3. Céac tuang tac hai chiéu va ba chiéu cla cac hgp chét tiém ndng nhét véi cac amino acid trong ving hoat
ddng cua protein TNF-a
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nham dich TNF-a

Nang Nang
Ky P lugng lién Ky X lugng lién
hiéu Céu truc hoda hoc K&t hidu Céu tric hda hoc K&t
(kcal/mol) (kcal/mol)
~o
X
1 9,83 7 @\/b 6,516
N (0]
Dictamine
Friedelin
o OH
N
2 -9,821 N 7,204
HO
N-trans-p-coumaroyltyramine
3 10,47 9 /@M 5,368
lsoarborinol Phenyl 3-(4-Methoxyphenyl)propanoate
4 6,947 10 j@A)L 6,773
HO
Spathulenol Phenyl 3-(4-Methoxyphenyl)propanoate
5 -7,415 1 -6,74
OH O
Vitexin
6 -6,519 12 -9,972

Glycosparvine A

flavacitropone A

Phan tich chi tiét kiéu tuong tac cho thdy cac hop
chat cé ai luc cao déu tham gia hinh thanh nhiéu
tuong tac ky nudc (alkyl, t-alkyl) va tuong tac m-m
trong vi tri hoat déng cta TNF-o. Cu thé, Friedelin
hinh thanh céc tuong tac mt-alkyl va alkyl v&i Tyr119(A),
Tyr119(B), Tyr59(B) va Leu57(B), gop phén én dinh cau
tric phdc hgp. Arborinol tao mang Iudi tucng tac

phong phi han, bao gém céac lién két m—alkyl va alky!
vai Leu57(A), Leu57(B), Tyr59(B), Tyr119(A/B) va
Leu55(D), cung mot tuang tac m—sigma vd&i Tyr59(B),
gilp gia tdng dd bén cla hé phic protein-ligand.
Trong khi do, Isoarborinol tucong tac manh vdi
Ala96(B), Leu120(B), Leu55(D) va Tyr119(A) thdng qua
cac lién két m—alkyl va alkyl, cho thay dinh huéng gan
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két 6n dinh & vung ky nudc cla viung hoat dong.
bang chud vy, Flavacitropone A khéng chi hinh thanh
cac tuong téc m—alkyl va alkyl v&i Leu55(D) va
Tyr119(A) ma con thiét 18p nhiéu tuong tac m—m
stacked, m-m T-shaped va amide—Tt stacked Vi
Tyr119(A), Tyr59(A/B) va Leul20(A) day 1a nhiing
tuong tac dac trung cho céac phéi tir co kha nadng gan
gir tét trong vung hoat déng cta TNF-a. Diéu nay
cling dugc quan sat thdy trong hé philc hgp chat
chuédn SPD-304 vdi TNF-a da dugc bao céo, thé hién
tugng tac vdi vi tri hoat dong cla TNF-a théng qua
cac tuong tac ky nudc dang alkyl va m—alkyl vdi céc
gbc Tyr119, Tyr59, Tyr151 va Leu57, tuang tu vdi su
tuong tac vai cac hgp chdt nghién clu Friedelin,
Arborinol, Isoarborinol, Flavacitropone A. Nhitng phat
hién nay cliing c& gia thuyét rang cac hop chat trén
c6 co ché gén két tuong dong véi SPD-304 va tiém
nédng Uc ché TNF-a mdt cach hiéu qud. Két qué
docking trong nghién cltu nay phu hgp vdi cac bao
c4o trudc day vé hoat tinh chéng viém cla cac hgp
chat ty nhién, dac biét la triterpenoid. Friedelin da
dugc chiing minh ¢ kha nang Uic ché TNF-a va céc
yéu t6 lién quan nhu NF-kB, caspase-3 thong qua
diéu hoa con duong PI3K/Akt, gép phéan bado vé té
bao théan kinh. Diéu nay tuang déng vdi ai luc lién két
manh cula friedelin v&i TNF-a trong nghién cu hién
tai [23]. Tuang ty, flavacitropone A da dugc bao cao
c6 khéd néng lam gidm sy gidi phong TNF-a trong té
bao, cho théy tiém nang khang viém chon loc [8]. Két
qua nay phu hgp vdi mang Iugi tuong tac manh va éi
luc cao clia hgp chét nay v&i TNF-o quan sat dugc tu
docking. Béi v&i Arborinol va Isoarborinol, hién chua
co6 bédo cado vé hoat tinh khang viém. Tuy nhién, vdi
c4u truc triterpenoid va ai luc lién két cao (AGgock < —
9 kcal/mol), cac hgp chét nay dugc dy doéan cé tiém
nang Uc ché TNF-a tuang tu friedelin.

Nhin chung, két qua docking chi ra rang trong sé céc
hgp chét tu Glycosmis parviflora, nhém triterpenoid
(Friedelin, Arborinol, Isoarborinol) va Flavacitropone A
la nhitng Ung vién néi bat nha i luc lién két manh vai
TNF-a. Nhitng hgp chét nay trg thanh Ung vién tiém
nang dé danh gia thuc nghiém sinh hoc in vitro nham
khdng dinh tiém nang Uc ché TNF-o clia ching trong
nghién clu tiép theo.

K&t luén

Yéu t6 hoai tir khéi u alpha (TNF-o) la mét cytokine
tién viém chud chét, dong vai tro trung tdm trong viéc
diéu hoa phan Ung viém va mién dich, déng thai co
lién quan mat thiét dén ca ché sinh bénh clia nhiéu réi
loan viém man tinh va ung thu. Két qua docking phan
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tir cho thdy cac hgp chat tu nhién, dac biét la
Isoarborinol, Flavacitropone A, Friedelin va Arborinol,
o &i luc lién két manh va tucong tac thuan Igi vdi cac vi
tri hoat dong cta TNF-o, gdi y vai tro tiém nang cla
chiing nhu cac chat Uc ché TNF-a ty nhién. Cac tuong
tac chl yéu bao gom lién két ky nudc va -t stacking
vdi cac géc amino quan trong, gop phan én dinh phic
hop protein-ligand. Nhiing phat hién nay khéng chi
cung cédp cd sd phan tif cho hoat tinh chéng viém cla
cac hgp chét trong Glycosmis parviflora ma con dinh
huéng cho cac nghién clu tiép theo, bao gdm md
phong déng hoc phén tir va thir nghiém in vitro, nham
xac nhan va phét trién cac hap chat nay thanh céc tac
nhéan diéu hoa TNF-o tiém nédng trong diéu tri viém va
bénh lién quan.

L&i cdm on

Nghién clu nay dugc tai trg bdi Quy phat trién khoa
hoc va cong nghé NAFOSTED, mé s6: 104.06-2025.96.
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