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Tém tiit:

Hoéa tri liéu ung thw vii dwoe thwe hién bang cach nhim muc tiéu vao cac thu thé nhu ERa (estrogen alpha), PR (progesterone),
EGFR (yéu tb ting truwong biéu bi) va CK2 (protein kinase). Trong nghién ctru nay, cac cau tric ciia ERo, PR, EGFR va CK2 dugc
ldy tir ngén hang dir li¢u protein va dwoc docking véi cac hop chit twong tu belinostat bing cach sir dung phin mém GOLD 5.3.
K#ét hop ca hai tiéu chi phén tich diém s gan két va kha ning lién két, mot s6 chat twong tw belinostat dwgc cho 13 ting cir vién tiém
ning dé trc ché ung thw vii. Cac hop chit tiém niing lién két chit ché voi tw thé rang budc twong tng trong tirng thu thé hormone,
chii yéu bﬁng cac llen két hydro giira cac hop chit dwgc nghién ciru va cac amino acid trong vi tri hoat dong Ba hop chit (C3, C5
va C8) cho két qua tot nhit. Trong s do, hgp chit C5 1a {ing cir vién tt nhat cho nhim muc tiéu vao thy thé CK2. Nghién ciru nay
goiy rang, cac hop chit N-hydroxycinnamamide c6 thé dwgc nghién ctru va danh gia thém cho diéu trj ung thu va.

Tir khéa: belinostat, docking, GOLD 5.3, N-hydroxycinnamamide, ung thw vii.

Chi 56 phin logi: 2.6
1. Dat van de

Ung thu vii 1a nguyén nhan hang dau gay tir vong trong céc loai
ung thu ¢ phy nir. Ung thu vl anh hudng dén chirc nang cua cac té
bao biéu mé tuyén va khoe manh, xdm l4n, di cin va thuong lay
lan vao cac co quan khac. Sy san sinh qua mirc cua estrogen la mot
trong nhimg nguyén nhan hang dau cho sy phat trién cua ung thu
vii. Trong té bao tuyén vii ¢6 cac thy thé hormone estrogen (ER)
va PR ¢ chtic nang nhu “cong tic”, kich hoat hodc vo hidu hoa
mét sd chire ning cu thé trong té bao tuyén vii, tao ra cac yéu t6 ¢o
nguy co tiém 4n cho sw phét trién cua ung thu vii [1]. Hién nay, hoa
tri liéu ung thu va bang cach nhdm muc tiéu vao cac thy thé nhu
ERa, PR, thy thé yéu t6 ting truong biéu bi EGFR... di cho thiy
hi¢u qua trong viéc diéu tri cac loai ung thu va. Nam 2015, thy thé
ER-036 dugc nhém nghién cau cua Z.Y. Wang va cs (2015) [2] bao
c4o la mot nhan t6 moi trong liéu phap diéu tri ung thu vi & nguoi.
Su biéu hién qua mirc ctia PR thuong dugc quan sat thy trong ung
thw va va diéu nay ciing lién quan tryc tiép dén sy biéu hién qua mirc
ctia ER do PR 1a san pham cudi tir sy kich thich estrogen trong céc
mo muc tiéu. EGFR da dugc bao cao la dong mét vai tro quan trong
trong ung thu vit am tinh cap d6 ba (TNBC) [3]. Mét s6 dong t bao
TNBC (MDA-MB-231 va MDA-MB-468) da dugc phat hién co
muc ting EGFR cao [4]. CK2 dong vai tr0 quan trong trong su phat
trién té bao, biét hoa té bao, qua trinh apoptosis va bién déi gay ung
thu [5]. Chirc néng chong apoptotic cua CK2 cho phép té bao ung
thur thoat khoi té bao chét va tiép tuc ting sinh, vi vay khi dugc bo
sung véi cac lidu phap chdng ung thw manh khac, chat irc ché CK2
¢6 thé 1am tang hiéu qua cua liéu phap khac bang cach cho phép
qué trinh chét rung do thube xay ra véi toe do binh thuong khong bi
han ché [6]. Hién nay, cac loai thudc diéu tri trén thi truong da duoc
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phé duyét sir dung cho bénh ung thw vii nhdm muc tiéu vao cac dich
phan t trén rit da dang nhu la Tamoxifen, Trastuzumab, Paclitaxel,
Capecitabine, Docetaxel..., tuy nhién lai co nhiéu tac dung phu khac
nhau [7]. Gan day, lwa chon hiép ddng v6i cac hop chat c6 yéu td tre
ché enzyme histone deacetylase (HDAC) da duoc chimg minh I co
tac dung chdng ung thu v manh mé [8, 9]. Hoat chét belinostat da
nhan dugc sy quan tam va dat két qua kha quan trong viéc diéu tri
ung thu via khi hiép dong véi mot sb loai thude khac trén thi truong.
P. Lu va cs (2019) [10] di cong bd belinostat ngin chan su tang sinh
té bao bang cach bat hoat con duong Wnt/p-catenin va thiic day qua
trinh chét rung thong qua viéc diéu chinh con duong PKC trong ung
thu vi. Ndm 2020, belinostat dugc phdi hop véi 17-AAG dé thé
hién tac dong ti€u cuc dén su tdng sinh va xam lin cua céc té bao
ung thu vit MDA-MB-231, két qué cho thiy, su di chuyén cia cac
té bao nay da bi ngin chan dang ké khi két hop ¢ cac nhom duogc
diéu tri so véi viée sir dung don 16 [11]. Vi vy, vai tro quan trong
clia cac chét trc ché HDAC dan tré thanh nhw 13 tic nhan chong ung
thu vii méi. Nghién ctru nay da lwa chon 8 hop chat 14 dan xuét cia
N-hydroxycinnamamide c6 cu triic trong tu hoat chét belinostat dé
tién hanh thyc hién gin két vio 4 dich phan tir enzyme. Phan mém
GOLD 5.3 da dugc su dung trong nghién ctiru nay. Day 1a mdt trong
cac phan mém cho thdy kha nang du doan cc tu thé rang budc chinh
xéc gan 60% trong cac nghién ciru in silico hién nay va hiéu qua hon
cac phan mém docking théng dung phd bién khac nhur Autodock4,
MOE, Vina, FlexX [12, 13]. Muc tiéu cua nghién ctru thye hién cac
khao sat vé tic dong chong ung thu vi tiém nang cuia cic hop chat
tic ché enzyme HDAC va dinh hudng cho céc nghién ctru khéc vé
tong hop cac hop chit co yéu td rc ché HDAC, vdi tidu chi tim ra
cac hop chat phan tir nho, dich tac dong da muc tiéu va mang lai
hoat tinh da dang.
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Abstract:

Breast cancer chemotherapy is marked by targeting the
function of receptors such as ERa (estrogen receptor alpha),
PR (progesterone receptor), EGFR (epidermal growth factor
receptor), and CK2 (protein kinase receptor). In this study, the
structures of ERo, PR, EGFR and CK2 were obtained from
the protein data bank and docked with belinostat analogues
using GOLD Suite 5.3 software. Combining both docking score
and binding mode analysis criteria, some belinostat analogues
exhibited as potential candidates to inhibit the function of
breast cancer. The potential compounds are well-bound in
their respective binding pose of the hormone receptors. This
is mainly based on hydrogen bond interactions between the
studied compounds and in-pose amino acids. Three compounds
(C3, C5 and C8) gave the best results. Among them, compound
CS stood out as the best candidate for target CK2. This
study suggested that N-hydroxycinnamamide can be further
investigated and evaluated for breast cancer treatment.

Keywords: belinostat, breast cancer, docking, GOLD 5.3,
N-hydroxycinnamamide.

Classification number: 2.6

2. Doi tuong va phuong phap nghién ciiu

2.1. Xay dung céu triic va chudn bi thong sé diu vio ciia
ligand va enzyme

Céc ligand dugc v& bang GaussView va toi uu hoa nang luong
trong Gaussian bang ham DFT (B3LYP/6-31g (d, p)) [14]. Céu
tric 3D cua cac enzyme ERa, PR, EGFR va CK2 duoc tai vé tir
ngan hang co s& dit liu protein RCSB (https://www.rcsb.org/) voi
cac ID lan luot 1a 3ERT [15], 1SQN [16], 2J6M [17] va 30W]J
[18]. Tét ca cac phan tir nho, nude va cac phdi tir dong két tinh
¢ trong cac enzyme dugc xoa bing Discovery Studio Visualizer,
riéng cac phan tir nuGe nam trong trung tim hoat dong ciia céc
enzyme dugc xem xét, phan tich va giit lai. Sau do, cac enzyme
duoc ti thiéu héa ning luong bing Swiss PdbViewer [19].
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2.2. Docking phén tir

Qua trinh docking dugc thyc hién biang phin mém GOLD 5.3
[20, 21]. Viéc docking phén tir dwgc st dung dé xac dinh huéng cia
chc chit trc ché khi lién két v6i protein, nham dy doan méi lién két
va hoat dong ctia cac hop chat khi lién két véi protein. Ving khong
gian docking dugc chon nim trong khoang 10 A tinh tir tim cta
chét tre ché déng két tinh tai trung tam hoat dong. Str dung thuat
toan di truyén (GA) dé gin céc phdi tir linh hoat vao céc vi trf lién
két voi protein dugc cai dat voi 100 lan chay doc lap. Gia tri gidi
han ctia khoang cach dugc cai dat 13 2,5 A cho lién két hydro va
4,0 A cho twong tac Van Der Waals. Ham tinh diém va xép hang
st dung 1a ChemPLP. Cac tham s6 con lai dugc giir nguyén giong
vdi cac tham s mic dinh. Sau khi docking két thuc, cdu hinh lién
két ctia timg phdi tir dugc xép hang theo diém ChemPLP. Cau triic
xép hang cao nhat ciia mdi phdi tir duoc chon va phan tich bang
Discovery Studio va PlayMolecule vi cong cu KDEEP [22] dé tim
hiéu phuong thirc lién két protein - chét Gic ché. Cac gia tri hing s6
phan ly (pK) va hang s trc ché dugc tinh bang cong thirc sau:

pK =-log, K
3. Két qua va ban luan
3.1. Danh gida mé hinh docking

Cac hop chat dong két tinh trong céc enzyme ERa, PR, EGFR,
CK2 lan luot la 4-hydroxytamoxifen, norethindrone, AEE788 va
pyrido-carbazole. Cac hop chat cho hoat tinh manh trong viéc trc
ché timg loai enzyme nay va chdng lai sy phat trién ciia cac té
bao ung thu va hiéu qua. Nghién ctru tién hanh re-docking céc
hop chét dong két tinh 6 trong cac enzyme trén tré nguoc lai vio
timg enzyme nham so sanh lai v6i cdu trac phirc hop X-ray ban
dau chua qua xur ly. Ddy la qua trinh cho phép khéng dinh phuong
phdp cho két qua nghién ciru dinh huéng dat do tin cdy cao. Cu thé,
két qua re-docking cho thiy céc hop chit déu cho do 1éch RMSD
(Root mean square deviation) nhé hon 2 A. RMSD c6 vai trd nhu
14 phép do chét luong céc két qua docking, nhitng cau trac docking
duoc xem 14 6t khi gia trj RMSD khong vurgt qua 2.0 A so véi cdu
triic thue nghiém (cau triic dong két tinh trong enzyme) [23]. Hinh
1 cho thiy, két qua re-docking tir phin mém GOLD 5.3, c4u hinh
lién két duoc dy doan twong dong so voi két qua tir cau tric thyc
nghiém tir cac enzyme trén ngan hang co s¢ dit liéu protein RCSB.

N\/\O/O%

4-Hydroxytamoxifen

SR 5 ;

ChemPLP=64,1336
RMSD=0,7620 A

ChemPLP=98,8947
RMSD=1,1400 A

i

ChemPLP=87,9368
RMSD=1,3290 A

Norethindrone ChemPLP=63,5467
RMSD=1,5425 A

Hinh 1. Piém s6 ChemPLP va dd léch RMSD clia qua trinh
re-docking cac phéi tir tré lai cac enzyme (ligand mau vang la
phdi tir déng két tinh cé trong enzyme, ligand mau xam la két
qua re-docking).
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3.2. Tiéu chi chon lya phé'i it (ligand)

Hoat chét belinostat di dugc sit dung hiép d@)ng voi cac
loai thudc nhim muc tiéu khac cho viée diéu tri ung thu vi nén
belinostat dugc chon lam hoat chét géc dé dinh hudng nghién ciu
va phat trién. Nghién ctru tién hanh chon lya 8 hop chit ¢6 cau
tric tuong ty belinostat bang cach thay doi trén nhom khoa hoat
dong (vong phenyl B) ciia cdu triic belinostat va giit nguyén phan
N-hydroxycinnamamide (vong phenyl A, phan cau ndi ~-C=C- va
nhom lién két kim loai -CONHOH) (hinh 2). Cy thé, mang mot
nhom thé tang hoat trén nhom khoa hoat dong (hop chit C1), nhom
khoa hoat dong la mot di vong (hop chét C2), tang kich thudc cua
nhom khoa hoat dong bang cach mang thém mot nhom phenyl
(vong phenyl B) hodc mot di vong 6 canh (di vong C, hop chat
C3, C4 va C5), kéo dai nhém khoa hoat dong va mang di vong
(hop chét C6), thay doi don vi lién két sulfolnamide (hop chat C7
va C8). Cac hop chét dugc Iya chon déu c6 thé d& dang diéu ché
thong qua céc phuong phap va quy trinh tong hop gom nhiéu budce
trong phong thi nghiém da dwgc nghién ciru va cong bd gan day
boi nhom nghién ctru cua chung toi tai Viét Nam [24-26].
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Hinh 2. C4u tric cac hop chéat twong tw belinostat.
Dinh gid két qua docking vio cdc thu thé

Két qua docking céc hop chit dugc thé hién ¢ hinh 3. Cac hop
chat belinostat, C3, C5 va C8 cho thay kha ning tuong tac tot lin
luogt twong tmg voi timg thy thé EGFR, ERa, CK2 va PR. Bon hop
chit tiép tuc dugc phén tich dy doan 4i lyc lién két ligand-thy thé,
hang 56 tic ché va hang sb phan ly (bang 1). Mot hop chat c6 hang
s0 phan ly cang nho thi ligand cang lién két chat ché hodc i luc
gifta ph01 tlr va protein cang cao.
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Hinh 3. Piém s6 ChemPLP tir két qua docking st dung phan
mem GOLD 5.3 (C1 den C8 rng vé&i tirng hop chat dwoc Iwa
chon trong hinh 2).
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Bang 1. Két qua dw doan ai lwc lién két ctia cac hop chat trc
ché cac loai thu thé.

Thuthé  Hop chit AG (keal/mol)  pK, pKi
T Belinostat -6,61+0,36 4,90+0,27 4,96+0,46
AEET78 -8,62+0,76 6,39+0,56 6,47+0,41
C3 -8,29+0,38 6,14+0,28 6,19+0,32
ERa 4-hydroxytamoxifen ~ -9,57+0,58 7,09+0,43 7,36+0,55
C5 -8,29+0,45 6,14+0,33 6,22+0,50
ck2 pyrido-carbazole -8,32+0,25 6,16+0,19 6,25+0,42
C8 -7,36+0,93 5.45+0,69 5.72+0,77
PR norethindrone -8,93+0,98 6,02+0,73 6,29+0,38

pK, 1a gia tri hang s6 phan ly (pK =- log, K,; pK; & gia tri hing sé tc ché
(PK=-log, ,K). AG: nang lwgng ty do Gibbs.

Thu thé EGFR: Dugc chét géc belinostat cho th?iy co kha
ning tuong tac manh voi thy thé EGFR, tuy nhién lai thé hién
twong tac yéu doi voi cac thy thé con lai va 3 din xudt tuong tu
cho thiy tiém ning vé hoat tinh trén timg loai thu thé khac nhau.
Trong EGFR trung tim hoat dong gom céc acid amine Alad7,
Thr94, GIn95, Met97, Pro98, Gly100, Glul08, Leul47 va phan
tir nugc HOH344. M6 hinh 2D-pharmacophore cho thay cau tric
belinostat c¢6 hai vi tri ky nudc 1a cac vong thom tham gia twong
tac voi cac acid amine nhu leucine, alanine va lysine (hinh 4). Céac
nhom nhan dién t tham gia hinh thanh cac twong tac hydro voi
chc phan tir nude, trong d6 ¢6 ca HOH344 nim trong trung tim
hoat dong. Nhom khoa hoat dong va don vi lién két sulfonamide
trong cu triic belinostat tham gia dinh hudng tuong tu so véi vi
tri 1-phenylethylamine trén céu tric cia AEE788. Tuy nhién, phan
N-hydroxycinnamamide ngén nén chi tap trung hinh thanh lién két
v6i mot so it céc acid amine khac xung quanh trung tam hoat dong
nhu Asp104, Cys101, Leul48 nén khong thé hién hoat tinh riéng
biét hon so vai AEE788 ¢6 cdu triic dai va cong kénh gitp tuong
thc tt voi nhiéu acid amine xung quanh gitp boc 16 nhiéu hoat
tinh tiém ning. Két qua dy doan cho thy, AEE788 c6 hing sb
phén ly thip hon khoang 30 lan so voi belinostat nén lién két chat
ché hon vao thu thé yéu t6 ting trudng biéu bi.

(A) 1 (C)

Hinh 4. Dinh hwéng twong tac cla belinostat trong thu thé EGFR. (A) Cau
triic 3D-pharmacophore (cau mau trng: nhém cho dién t&; cAu mau vang:
nhém nhan dién t&; cAu mau dé: ion 4m; cAu mau xanh: nhém ky nuéc; cau
mau tim: nhém vong thom); (B) Cac twong tac véi cac acid amine xung quanh
trung tdm hoat dong EGFR; (C) C4u hinh lién két ctia belinostat (mau xam) so
véi hop chat AEE788 (mau vang).
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Thy thé ERa: Hop chat C3 c6 nhiéu hon mot vi tri ky nudc
- vong thom trong cdu tric md hinh pharmacophore so véi
belinostat, két qua docking cho thay, hop chit dinh hudng tot vao
thu thé ERa tdt hon so vai cac hop cht con lai (hinh 5). Trong
ERa trung tim hoat dong bao gom Gly207, Leud1, Ala45, Asp46,
Glu48, Leu82, Arg89, Met116, HOH249, HOH305. Vong phenyl
B, C trén hop chat C3 dinh hudng tring so voi sy dinh hudng cua
4-hydroxytamoxifen trong tui hoat dong ctia ERa, thé hién tuong
tac tot voi C3 acid amine hién dién trong trung tdm hoat dong la
Leu41, Alad5, Met116. Tuy nhién, 4i lyc cho thdy hing s6 phan ly
cua hop chat C3 cao hon khoang 8 lan so véi 4-hydroxytamoxifen
nén li@n két khong chit ché hon so v6i 4-hydroxytamoxifen trén
thu the.

(A)

Hinh 5. Pinh hwéng twong tac clia hop chat C3 trong thu thé ERa. (A)
CAu triic 2D-pharmacophore (cu mau trdng: nhém cho dién ttr; cdu mau vang:
nhém nhan dién t&; cAu mau dé: ion am; cAu mau xanh: nhém ky nuwéc; cau
mau tim: nhém vong thom); (B) Cac twong tac véi cac acid amine xung quanh
trung tam hoat déng ERa; (C) CAu hinh lién két ctia hop chat C3 (mau xam) so
véi hop chét 4-hydroxytamoxifen (mau vang).

Thu thé CK2: Hop chat C5 duge xem 1a hop chét thé hién su
dinh hudng tot trong thu thé hormone casein kinase-2 tdt hon so
voi hop chat dong két tinh 1a din xudt dan xuét pyrido-carbazole
(hinh 6). Sy dinh hudng ciua nhom khoa hoat dong la di vong
C va phenyl B cho thay kha song song so véi cau tric di vong
pyrido-carbazole trén phdi tir dong két tinh. Trung tim hoat dong
ctia CK2 bao gom Leu43, Val51, Val64, Glull11, Vall14, His158,
Met161 va Ile171. Nho cdu triic gap cta nhom sulfonamide gitip
cho N-hydroxycinnamamide dinh huéng vao tai phu ké bén trung
tam hoat dong ctia CK2 nén hinh thanh nén bon lién két giita
nhém carbonyl, vong phenyl A, sulfonyl va vong phenyl B véi
acid amine His158, ma trén hop chat dong két tinh khong thé hién
duoc. Sw dinh hudng vao tai phu gitp lién két voi cac acid amine
khac, day co thé duge xem 1a mot yéu t tiém nang thé hién hoat
tinh trién vong. Ai luc lién két, hang sé phan ly va hing s e
ché cuia hop chét C5 cho thdy kha trong dong so voi hop chét ddi
chtmg 1 din xuat cta di vong pyrido-carbazole. Dy dugc xem la
hop chét co yéu t6 tiém ning e ché ung thu vii ¢6 lidn quan dén
hoat dong bt thuong vé thu thé CK2.
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Hinh 6. Dinh hwéng twong tac cta hop chat C5 trong thu thé CK2. (A)
CAu tric 2D-pharmacophore (ciu mau tréng: nhém cho dién tt; cAu mau vang:
nhém nhan dién t&; cdu mau dd: ion am; cau mau xanh: nhém ky nuéc; cau
mau tim: nhém vong thom); (B) Cac twong tac véi cac acid amine xung quanh
trung tam hoat dong CK2; (C) C4u hinh lién két clia hop chat C5 (mau xam) so
voi dan xuét pyrido-carbazole (mau vang).

Thu thé PR: Thu thé PR c6 trung tdm hoat dong la Leu3s,
Leu38, Asn36, Gln42, Met76, Arg83, Metl18 va Cys207. Hop
chat C8 mang don vi lién két alkyl-amine gitp cho cau tric dé
dang dwoc udn cong va chui d& dang vao tii lién két hep cia thu
thé tuong tur so véi cau tric norethindrone dong két tinh (hinh 7).

Hinh 7. Dinh hwéng twong tac clia hgp chét 8 trong thu thé PR. (A) Cau
triic 2D-pharmacophore (cau mau trang: nhém cho dién t&; cAu mau vang:
nhém nhan dién t&; cAu mau dé: ion am; cAu mau xanh: nhém ky nuéc; cau
mau tim: nhém vong thom); (B) Cac twong tac véi cac acid amine xung quanh
trung tam hoat dong PR; (C) CAu hinh lién két cta hop chét C8 (mau xam) so
voi norethindrone (mau vang).

Hop chét thé hién lién két v6i céc acid amine thiét yéu c¢6 trong
vung hoat dong cua thy the, tuy nhién do cau tao da phan la céac
lién két don nén dé dang bi xoay va dich chuyén so véi cau triic
dat khit cua norethindrone, chinh vi thé 1am anh huong dén do on
dinh trong thy thé. Phan tich ai luc lién két cho thay méc du sy
dinh hudng va tuong tac cua hgp chat gan nhu twong dong so vai
norethindrone, tuy nhién hang s6 phan ly lai 16n hon 14 1an so voi
norethindrone thé hién lién két kém chat ché trong protein.



Nhan xét, tir cac két qua nghién ctru docking cho thay sy dinh
hudng ciia cdc dan xuat N-hydroxycinnamamide vao cac muc tiéu
ung thu vi. Viée thay dbi cac nhom thé trén ving khoa hoat dong
cho thay sy dinh hudng t6t vao cac thu thé CK2 va ERa. Thay doi
don vi lién két sulfonamide dan dén sy dinh hudng tdt vao thu
thé PR. Hop chit C5 duoc du doan 1a émg cir vién tiém ning nhat
nhdm muc tiéu vao thu thé CK2. Hop chat thé hién tw thé twong
tac, nang lugng tu do, d§ phan ly va h?mg $0 trc ché tuong déng voi
hop chét pyrido-carbazole dong két tinh trong CK2. Mit khéc, céu
tric mach dai ciia N-hydroxycinnamamide gitip cho hop chat C5
dinh huéng vao ti lién két phu gan trung tm hoat dong va hinh
thanh nén nhiéu tuong tac voi céc acid amine xung quanh hira hen
mang lai hoat tinh manh mé trén thy thé CK2 ma hop chét pyrido-
carbazole khong mang lai. Két qua tir nghién ciru nay 1a co so khoi
dau, dinh hudng cho cac nghién ciru sau hon vé céc chét tre ché cac
thu thé hormone bé'lng cac mo hinh thuc nghiém in vitro va in vivo,
g6p phan hd trg cho sy phét trién cua cac hop chit phan tir diéu tri
¢6 hoat tinh chon loc.

4. Két luan

Céc nghién clru gan két phan tir da 1am séng to sy twong tac
cua cac hop chit tuong tu belinostat d6i véi cac thy thé ERa, PR,
EGFR va CK2. Ai lyc lién két ctia céc hop chét dwgc danh gia co
mdi trong quan cao voi diém s6 docking va sy dinh huéng vao
thu thé cua cac hop chét. Ngoai ra, cAu hinh lién két duoc dé xuét
bdi m6 phong docking c6 thé dua ra 161 giai thich hop 1y vé tac
dong cua cac thanh phn nhom thé khac nhau dén hoat tinh sinh
hoc cta cac dan xut. bay dugc xem 1a mot nghién ctru khdi dau
cho viéc thiét ké céc hop chat dinh hudng tic ché da muc tiéu trong
ung thu vi.
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