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ABSTRACT

Vorinostat is a histone deacetylase inhibitor which was approved by the US
FDA in 2006 for the treatment of cutaneous manifestations in patients with
cutaneous T-cell lymphoma. Among 18 HDAC enzymes, vorinostat is a potent
inhibitor of the activity of HDAC1, HDAC2, HDAC3 and HDACG6. However,
there have not been many published papers on the inhibitory capacity against
HDACS (1T67) of vorinostat. In this study, the interactions of vorinostat with
the enzyme HDAC8 (1T67) were performed and described by docking
vorinostat into the active zone of the HDACB8 enzyme using Autodock. HDAC8
is a class | histone deacetylase implicated as a therapeutic target in various
diseases, including cancer, parasitic infections and Cornelia de Lange
syndrome. In invasive breast tumor cells, HDACS8 is among the three HDAC
family members that are upregulated and driving invasiveness. The docking
analysis shows vorinostat’s interactions with Zn*? ion, Gly151, Gly304,
Aspl78, Tyr306, Phe207, Met274 and other less interacting residues.
Therefore, the results could act as a momentum for further studies on the
design of new isozyme-selective HDACS inhibitors.

TOM TAT

Vorinostat la thuée cé kha ndng ikc ché enzyme HDAC, dwege FDA Hoa Ky
phé duyét nam 2006 diéu tri u lympho té bao T ¢ da. Trong s6 18 logi enzyme
HDAC, vorinostat vrc ché manh hoat dong cua enzyme HDACI, HDAC2,
HDAC3 va HDACG. Tuy nhién, van chuwa cé nhiéu tdi liéu cong bo vé kha
ndng ik ché ciia vorinostat vé HDACS (1T67). Trong nghién ciru nay, cdc
twong tdc cua vorinostat voi enzyme HDACS (1T67) dwoc thuc hién va mé ta
bdng viéc docking vorinostat vao viing hoat déng ciia enzyme HDACS théng
qua Autodock. HDACS8 la HDAC logi I dugc coi la muc tiéu diéu tri trong cdc
bénh khac nhau bao gom ung thit, nhiém ky sinh tring va hoi chumg Cornelia
de Lange. Trong cdc té bao khéi u vii xdm ldn, HDACS la mét trong ba thanh
vién nhém céc HDAC dwoc diéu hoa va diéu tri xam lan. Phén tich két qua
docking cho thdy vorinostat tiong tic manh véi ion Zn*?, Gly151, Gly304,
Aspl78, Tyr306, Phe207, Met274 va cdc amino acid khdc. Do dé, két qua la
tien dé giup thiét ké cdc chat ke ché chon loc HDACS8 méi.

Trich dn: Nguyén Cuong Quéc, Nguyén Trong Tuan, Bui Thi Biu Hué va Tran Quang D¢, 2020. Nghién
clru tuong tac cua vorinostat vdi enzyme HDAC8 (1T67) bang Autodock. Tap chi Khoa hoc
Truong Dai hoc Can Tho. 56(6A): 77-88.
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1 GIOI THIEU

Hién nay, nguoi ta nhan ra rang HDAC (histone
deacetylase) 1a muyc tiéu day htra hen cho cac can
thiép tri liéu, nham sira d6i cac trang thai biéu sinh
bat thuong lién quan dén ung thu, tiéu dudng va cac
bénh khac & nguoi (Grant et al., 2007; Huang et al.,
2016). Sy can bang clia qua trinh acetyl hoa histone
dugce duy tri boi hai loai enzyme, HAT (histone
acetyltransferase) va HDAC (Li and Seto, 2016).
Enzyme HAT xuc tac cho viéc Chuyén mot nhém
acetyl tur acetyl-CoA sang nhém e-NH; cua du
luong lysine trong protein (Bolden et al., 2006),
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trong khi d6 HDAC c6 tac dung ddi lap véi HAT
(Hinh 1). HDAC xtic tac cho qua trinh deacetyl hoa
nhom e-N acetyllysine amino acid ¢ phan dudi cia
histone, lam déng x0&n chromatin, do d6 uc ché qua
trinh phién mé (Johnstone, 2002). Su can bang gitra
hoat dong cia HAT va HDAC la diéu kién dé cac té
bao hoat dong binh thuong (Li and Seto, 2016). Cac
nghién ctru di cho thay rang trong cac té bao tién
ung thu, su deacetyl héa chiém wu thé dan dén
nhiing thay déi trong su tang sinh, su biét hoa, su
chét cua té bao, hay noi cach khac 1a bién chung
thanh cac té bao 4c tinh (Parbin et al., 2014;
Anantharaju et al., 2017; Wagner et al., 2017).

(HDA)

Hinh 1: Céu tric chromatin va hoat dong phién mi: (a) Enzyme HATs xtc tac cho qua trinh acetyl
hoa cho phép kich hoat phién mi; (b) Enzyme HDACsS xiic tac qua trinh deacetyl hoa dan dén wc ché
phién ma

Hién nay did xac dinh dugc 18 loai enzyme
HDAC c6 mit trén ngudi, dugc chia thanh bon
nhém dura trén chirc nang va trinh ty DNA bao gom:
nhom I (HDACI1, HDAC2, HDAC3 va HDACS),
nhom II (HDAC4, HDACS, HDAC6, HDAC7,
HDAC9 va HDACIO) nhom IV (HDACI11), cac
nhém nay chu yeu nam & nhan, tam hoat dong phu
thudc vao ion Zn2*. Riéng nhom I11 gdm céc Sirtuins
1-7 1a mét ho cac enzyme phu thudc vao NAD*
(Ortore et al., 2009; Cai et al., 2015). Trong khi d6,
hau hét cac nghién ctru dinh hudng tri bénh thuong
tap trung vao cac enzyme HDACI, HDAC2,
HDAC3 va HDACG6 (Falkenberg and Johnstone,
2014), thi gan day da c6 su quan tAm ngay cang tang
d6i véi enzyme HDACS nhu 1a mot muc tiéu diéu
tri huéng dich moi (Mottamal et al., 2015). bay 1a
HDAC loai I phu thugc kém chira 377 amino acid,
¢6 khéi lwong phén tir du doan 42 kDa (Buggy et
al., 2000; Hu et al., 2000; Van den Wyngaert et al.,
2000). HDACS c6 vai trd nhidu mit trong sinh 1y
bénh ctia con nguoi. Nam 2014, nghién cau cua
Kaiser va cong su di cho thdy dot bién ciu tric va
hoat dong cua HDACS dan tdi cac van dé vé than
kinh va hoi chung Cornelia de Lange (mot bénh di
truyén hiém gap gay di tat bam sinh) (Kaiser et al.,
2014). HDACS tuong quan v6i u nguyén bao than
kinh mot bénh ung thu phéi thai ac tinh va u lympho
té bao T & nguoi (Oehme et al., 2009). Trong nhigm
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ky sinh tring va virus, tc ché HDACS dan dén giam
su lay lan va truyén nhidm (Yamauchi et al., 2011;
Marek et al., 2013). Ngoai ra, HDACS tham gia vao
su tang sinh té bao ung thu phéi, ung thu va, ung thu
ruot két (dai trang) va ung thu cd tir cung, lién quan
dén hinh thanh cac khéi u bang cach diéu chinh hoat
dong cua telomerase (Vannini et al., 2004; Lee et
al., 2006). Tir do, cac chat ic ché HDACS dang
dugc phat trién 1am sang va dugc danh gia trong mot
s6 chi dinh cho cac loai ung thu khac nhau. Tuy
nhién, cdc chat irc ché chon loc HDACS véi cac dic
tinh trong cic md hinh tién 1am sang tién tién hi¢n
nay van con khan hiém (Chakrabarti et al., 2015).
Vorinostat (SAHA) (Hinh 2) 1a chat tic ché HDAC
thé hé dau tién dwoc cip phép str dung 1am sang, da
duogc chimg minh 13 uc ché hoat dong cua HDAC
nhom I vaIl, dic biét 1la HDAC1, HDAC2, HDAC3
va HDAC6 & ndng d6 nano thap (Grant et al., 2007;
Siegel et al., 2009). Vorinostat 1a chit irc ché HDAC
phd rong c6 ciu tric dya trén hydroxamic acid, co
anh huong dén sy biéu hién cua 2-10% tat ca cac
gene duoc nghién ciru, twong tng v6i hang tram dén
hang nghin gene trong bd gene nguoi (Oehme et al.,
2009). Vorinostat con gay ra su chét clia cac té bao
ung thu, uc ché su tang sinh, hinh thanh mach, tang
cuong sy mién dich ddi véi bénh ung thu (Son et al.,
2014).
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Hinh 2: Vorinostat (SAHA): a) C4u tric 2D ciia vorinostat; b) Cu tric hoat dong irc ché chung

Hién nay, trén kho dit liéu protein c6 31 céu triic
HDACS ctia con nguoi V6i cac ma ID protein khac
nhau, dwoc két tinh véi cac chat irc ché HDAC thong
dung khac nhau (Bang 1) (Estiu et al., 2010;

HDAC ciuia vorinostat

Whitehead et al., 2011; Chakrabarti et al., 2015;
Decroos et al., 2015; Gantt et al., 2016; Porter et al.,
2016; Tabackman et al.,
Christianson, 2017; Marek et al., 2018).

2016; Porter and

Bang 1: Cac loai HDACS & ngudi dwgc két tinh véi cac chét irc ché thong dung trén kho dir liéu Protein

data bank
ID PDB Chit iic ché Phwong phap D) phan giai A Niim
1764 TSA X-Ray 1.900 2004
1767 MS-344 X-Ray 2.310 2004
1T69 Vorinostat X-Ray 2.910 2004
1VKG CRA19158 X-Ray 2.200 2004
2W22 PTSB-hydroxamate X-Ray 2.500 2004
3EWS MS-344 X-Ray 1.800 2008
3EZP MS-344 X-Ray 2.650 2008
3EZT MS-344 X-Ray 2.850 2008
3FO6 MS-344 X-Ray 2.550 2008
3F07 APHA X-Ray 3.300 2008
3FOR TSA X-Ray 2.540 2008
3MZ3 MS-344 X-Ray 3.200 2010
3Mz4 MS-344 X-Ray 1.850 2010
3MZ6 MS-344 X-Ray 2.000 2010
3mMz7 MS-344 X-Ray 1.900 2010
3RQD Largazole thiol X-Ray 2.140 2011
4QA0 Vorinostat X-Ray 2.240 2014
4QA1 MS-344 X-Ray 1.920 2014
4QA2 Vorinostat X-Ray 2.380 2014
4QA3 TSA X-Ray 2.880 2014
4QA4 MS-344 X-Ray 1.980 2014
5D1B TSA X-Ray 2.900 2015
5DC5 M344 X-Ray 1.940 2016
5THS MS-344 X-Ray 1.900 2016
5THV MS-344 X-Ray 1.868 2016
5THT MS-344 X-Ray 2.407 2016
5THU MS-344 X-Ray 1.950 2016
5BWzZ Droxinostat X-Ray 1.590 2016
5FCW Hydroxamic acid X-Ray 1.979 2016
5VI6 Trapoxin A X-Ray 1.237 2017
B6HSK Quisinostat X-Ray 2.096 2018
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https://www.rcsb.org/structure/6HSK
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Tuy nhién, van chua c6 nhiéu tai liéu cong bd vé
hoat tinh sinh hoc, kha ning tuong tic wc ché cua
vorinostat vgi enzyme HDAC8 ¢ nguoi ma pdb
1T67. Vi vay trong nghién ciru nay, cac tuong tac
cua vorinostat v6i enzyme HDACS (1T67) da duoc
nghién ctru va thuc hién théng qua phin mém
Autodock. Muc dich danh gia cac tuong tac, vung
hoat dong, kha ning &rc ché cua vorinostat ddi véi
HDACS (1T67). Tir d6, gop phan lam tién dé cho
céc nghién ctru khac phat trién cac chat ic ché chon
loc HDACS va su hiéu biét t6t hon vé enzyme
HDACS dugc xem la mot trong cac yéu to quan
trong lién quan dén cac can bénh ung thu hién nay.

2 PHUONG PHAP NGHIEN CUU

Trong nghién ciru nay, cdc tuong tac cua
vorinostat véi enzyme HDACS8 (1T67) dugc thuc
hién bang cach docking phan tur ligand vorinostat
vao phan tir enzyme HDACS8 (1T67). Tiép theo
kiém tra cic twong tic cua vorinostat véi enzyme
HDACS, tim tam lién két cua ligand véi enzyme,
hinh dang lién két, ning luong lién két (kcal/mol),
danh gia va so sanh v6i cac két qua da duoc cong bd
trén gom: mo hinh phan tir enzyme HDACS (1T69)
gan véi chat e ché vorinostat va mo hinh phan tir
enzyme HDACS (1T67) gin véi chit wc ché MS-
344 (Somoza et al., 2004). Cac phan mém sir dung
Chem3D 16.0, Gaussian 09W, GaussView 6.0,
Open Babel, Autodock 4.2, Autodock Vina,
Discovery Studio 2019 Client dugc chay trén may
tinh Toshiba Satellite P55-A5200 vi sir 1y Intel®
Core™ {5-3337U, GPU Intel HD Graphics 4000,
RAM 8GB, Window 10. Céu tréic tinh thé enzyme
duogc tai vé tir trang web chinh thic cia ngan hang
dit liéu protein data bank (PDB).

2.1 Chuin bij ligand

CAu triic ho hoc ban dau cua vorinostat dugc V&,
chuyén doi ty dong sang 3D bang phan mém
Chem3D 16.0 tlep theo tién hanh tinh todn nang
lwgng thap nhat véi MM2. Sau d6 téi wu hod cau
trac phan tir, qué trinh dugc thuc hién bang phan
mém Gaussian 09W véi phuong phap ban thyc
nghiém (semi-empirical) PM6 (Alsawalha et al.,
2019). PM6 dugc xem 1a phuong phép tdi wu ciu
trac tot dé thuc hién qua trinh docking phén tir
(Arajo et al., 2015) . Phan mém Open Babel dugc
sir dung dé tao file ligand dinh dang .pdb (Hinh 3)
(Hutchison et al., 2011).
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Hinh 3: Ciu tric 3D ligand volinostat
2.2 Chuin bj enzyme

Céu tric tinh thd HDACS8 (1T67) d6 phan gidi
cao tao phtc véi ligand MS-344 ¢ nguoi duoc tai
xuéng tr co so dir lieu protein data bank
(https://www.rcsh.org/structure/1T67). Protein data
bank (PDB) la ngan hang quoc té chira hon 81000
dir liéu cdu triic protein ba chiéu, phan Ién ching
duoc xac dinh bang phuong phép tinh thé tia X, con
lai dugc xac dinh bang pho cong huong tir NMR.
Sau d6 duoc xu Iy bang phian mém Discovery Studio
2019 Client dé loai bo cac phan tir nuéce, ligand tao
phtrc, giit lai ion Zn2*, thém lién két hydrogen phan
cuc va tinh toan dién tich (Hinh 4) (Accerlys, 2005).

Hinh 4: Enzyme HDACS8 mi 1T67 va ion Zn?*
(hinh cau mau xam) sau khi xwr ly bang
Discovery Studio
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2.3 Docking phan ti

Docking phan tu gilra ligand va enzyme dugc
thuc hién ba:mg bd cong cu {\utodockTools 1.5.6 c6
tich hop san bo phan mém Autodock Vina va

Tdp 56, Sé 6A (2020): 77-88

Autodock 4.2 (Trott and Olson, 2010; Rizvi et al.,
2013). Két qua chi ra twong tac giira vorinostat véi
enzyme, biéu dién cac tuong tic trén mat phang 2D
dugc phan tich bang phan mém Discovery Studio
2019 Client (Accerlys, 2005).

Chuin bi c:’i‘u truc ligand
Xay dung céu tric 3D
Toi wu nang luong

Chuin bi céu tric enzyme
Lua chon enzyme trén PDB

' Autodock Vina

Docking mu (blind docking)
Docking chon ra vi tri hoat dong tot nhat véi
enzyme

¥

Autodock

Docking phan tir
Docking ligand da sang loc voi enzyme da

chon

¥

Phan tich két qua
Danh gia twong tac gitra ligand va enzyme

Hinh 5: Quy trinh docking phén tir sit dung két hgp AutoDock Vina va AutoDock

3 KET QUA VA THAO LUAN

Viéc docking c6 vai trd quan trong trong du doan
4i Iyrc va hoat tinh cuia cac dugc chat ddi véi protein,
tor @6 dy doédn kha nang hoat hod, tam hoat dong va
wc ché dbi véi enzyme. Chwong trinh
AutoDockTools phién ban v1.5.6 duoc sir dung dé
tién hanh docking phan tir. Trong d6, qua trinh
docking mu (blind docking) chon ra vi tri va tu thé
hoat dong t6t nhit cua ligand dbi véi enzyme. Sir
dung hop gian dd c6 kich thuéc ba chiéu 1a
60x60x60 diém, bao tram lay toan by enzyme,
khoang cach giita cac diém 1a 1,000 A, st dung vi
tri trung tim enzyme HDACS lam chuan. Két qua
dau ra cia Vina (Hinh 6), tu thé ligand d4u tién dugc
coi 1a t&t nhéat vi né ¢o i luc rang budc hon cac
ligand co tu thé khac va khong co bat ky gia tri
RMSD nao (Trott and Olson, 2010). Khi da chon ra
vi tri twong tac t6t nhét, qué trinh docking phan tur
dugc thuc hién. Hop gian do c¢6 kich thudce ba chiéu
1a 60x60x60 diém, khoang cach giita cac diém 1a
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0,150 A, gian dd duge dat vao trung tam ligand, st
dung vi tri trung tim ligand 1am chuén. Tinh to4n
docking phan tir dién ra véi ligand linh hoat (flexible
ligand) va protein ¢ dinh (fixed protein). Trong tinh
toan docking, thuat toan di truyén Lamarkian (LGA)
dugc sir dung dé tim kiém manh ghép. Cac tham s6
tinh toan dugc sir dung bao gom: (i) s6 lan chay GA
(number of GA run): 200 lan; (i) sb ca thé trong
nhém (population size): 150; (iii) s6 dénh gia ning
luong cuc dai (a maximum number of energy evals):
250000; (iv) sé luong thé hé con cuc dai (a
maximum number of generations): 27000; (v) chénh
léch @6 léch can quan phuong giita cic dam ciu
dang (RMS cluster tolerance): 1.0 A. (vi) cu tric so
sanh cho tinh toan d¢ léch cdn quan phuong
(reference structure for RMS calculation): efz. Cac
tham s con lai dwoc gitr nguyén gidng tham s mic
dinh cia chuong trinh. Két qua cho thay ligand
vorinostat tuong tac vao vi tri hoat dong dugc du
doan ctia HDACS (1T67).
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Hinh 6: (a) Két qua tép diu ra docking mu ba‘f}ng Autodock Vina; (b) Mo phéng 9 ligand (dé, cam,
vang, luc, lam, cham, tim, xégn, xanh lo) ciia két qua docking gnil va viung twong tac trén enzyme; (c)
Ligand dau tién (d6) dwgc xem la co tw thé twong tac tot nhat

Két qua docking phan tir dugc sip xép va lua
chon theo tiéu chi ning luong thip nhét. Két hop véi
gia tri do léch can quan phuong RMSD (root-mean
square deviation), RMSD c6 vai tro nhu la phép do
dac chét lugng cac két qua docking, nhitng ciu tric
docking dugc xem la thanh cong khi gia tri RMSD
khong vuot qua 2,0 A (Gohlke et al., 2000). Trung
tam hoat dong chung cua enzyme HDAC gom hai
phan chinh: ion Zn?* 1a coenzyme ctia HDAC va
kénh enzyme dang téi hinh 6ng, cu tric linh dong
¢6 thé bién doi phut hop véi chidu dai ligand khac
nhau, trén miéng tai cé mdt vanh nho duoc tao nén
tr mot vai vong xodn protein, phan vanh nay s&

Interactions

[[] vander waals
|:| Water Hydrogen Bond
|:| Conventional Hydrogen Bond

tuong tac voi nhom nhan dién bé miat HDAC
(Verdin, 2006). Mirc d6 tuong tac tot cua vorinostat
V6i trung tdm hoat dong cia HDACS (1T67) gan
tuong ty voi két qua tuong tic cia MS-344 trén
HDACS (1T67) (Hinh 7) va vorinostat trén HDAC8
(1T69) (Hinh 8) da dugc Somoza va cong su cong
bé trude d6 trén Protein data bank (Somoza et al.,
2004). Trong d6, két qua vorinostat trén 1T69 va
MS-344 tuong tic manh Vv4i enzyme thong qua
nhiéu lién két hydro voi cac amino acid His143,
His 180, His142, giau lién két Ky nuéc véi cac amino
acid thom c6 tinh than dau Phe152, Phe208, Tyr100,
Met274, nhiéu twong tac van der Waals.

GLY
A304

TRP
A24L

TYR
A100

|:| Carbon Hydrogen Bond
- Unfavorable Acceptor-Acceptor

[ covalentbond

Hinh 7: Twong tac cia MS-344 véi enzyme HDACS8 (1T67): (a) Cac twong tac chinh cia MS-344 véi
cdc amino acid His143 (luc), Tyr100 (lam), Tyr306 (tim) va tao phirc véi ion Zn?*; (b) Hinh dang tui
lién két cia MS-344 trén enzyme; (¢) Cac twong tac dwgc hién thi dwéi dang 2D cia MS-344
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A:100 His

GLY
A5L A143
ASP
A178

PHE
A152 HIS
A:180

HIS
A42

PHE
A:208

MET

A274 LI
A304

TYR

A306

Interactions
wvan der Waals

Covalent bond

Canventional Hydrogen Bond

Hinh 8: Twong tac vorinostat trén enzyme HDACS8 (1T69): (a) Twong tac chinh cta vorinostat véi
amino acid Tyr306 (tim) va tao phic véi ion an_f; (b) Hinh dang tui lién két ciia vorinostat trén
enzyme; (c¢) Cac twong tac dwec hién thi dwoi dang 2D cia vorinostat

So sanh v6i mo hinh tinh thé enzyme HDAC8
(1T69) gan vorinostat va HDACS (1T67) gan MS-
344 da cong bd, thiy duoc ¢6 sy gidng nhau vé vi tri
tuong tac, tai lién két, tao phic véi Zn?* va hinh
dang gitra ligand véi HDACS8 (Hinh 9) (Hinh 10).
Cho théy tiém ning ung dung phan mém Autodock
dé nghién ctru tuong tac giita cic cau tric thudc véi
HDACS (1T67) 1a kha thi. Cu thé, ning luong twong
tac gitra ligand va enzyme 1a -6.86 kcal/mol, gia tri
RMSD 14 1.706 A, hing s6 wrc ché dy doan K = 9.43
uM. Vorinostat tuong tac voi cac amino acid vong
thom ky nudc Phe208, Phel152, Trp141 bang lyc hut
van der Waals. Cac amino acid than dau nay duoc
xem nhu cac yéu tb can trong viéc 6n dinh phan lién
két ciia cac chat uc ché véi enzyme (Estiu et al.,
2010). Tuwong tac hat manh gitta vong thom cua
ligand va vong thom cua nhanh amino acid thom
Phe207. Trong mét nghién cttu cia Wang va cong
sw ndm 2015 da chi ra ring Phe207 dong mot vai tro
guan trong trong viéc giam hoat dong cua cac dot
bién enzyme CYP2E1 (Cytochrome P450(CYP)
2E1) trong cac té bao ung thu (Wang et al., 2015).
DPong thoi vorinostat chui sau vao enzyme, nhom

83

chuc hydroxamate tao phitc vong véi ion Zn?*, hinh
thanh lién két hydro vaéi amino acid thom ky nudéc
Tyr306. Bay dugc xem la trung tam hoat dong chinh
g6p phan tc ché HDACS (Debnath et al., 2019). lon
Zn% tao diéu kién cho qua trinh thuy phan amide
nam & day tii hoat dong, ngay phia trén la cac amino
acid Tyr306 va Hisl80 lam xtc tac (Hinh 10)
(KrennHrubec et al., 2007). Hai amino acid Gly304
va Glyl51 tao lien két hydrogen véi hai nhom
carbonyl cua vorinostat. VVorinostat tao tuong tac pi-
sulfur gitra vong phenyl véi amino acid thom
Met274. Hinh dang cua tui hoat dong do vorinostat
tao ra twong dbi sau (Hinh 12), phan vanh cua téi
duoc hinh thanh bdi ba amino acid 1a Phel52,
Phe208 va Met274 tham gia tuong tac véi viung
khod hoat dong trén vorinostat (KrennHrubec et al.,
2007). Cac phan tich trén cho thay kha trung khop
va hop 1y vai két qua vé thong tin cAu trac cac thudc
trong nghién ctru cua He va cong su vé& “Lap ban dd
cac lién két rang budc ciia cac chat trc ché HDACS”,
bang phuong phap gan két, két hop véi nhan quang
hoa (BEProFL) ciia He va cong su nam 2009 (He et
al., 2009; Estiu et al., 2010).
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PHE2Yy

Hinh 9: Két qua docking vorinostat véi enzyme HDACS (1T67) bang Autodock dwoc hién thi duwéi
dang 3D, twong tac manh véi cac amino acid Phe207 (lam), Gly151 (cam), Met274 (luc), Asp178 (do),
Gly304 (vang), Tyr306 (tim)

PHE £
A:207 :
GLY ; 30
A:151 ASP HIS 230
A:101 A:142
y MET
A274
PHE HIS
JA: A:143 TYR
Rz — @ e
. HIS : b gee®
A A:180 s 2
TRP
A:141
PHE
2 ZN
L A:378

Interactions

D wan der Waals D Pi-5ulfur
D Attractive Charge D Pi-Pi T-shaped
- Conventional Hydrogen Bond D Covalent bond

D Carbon Hydrogen Bond

Hinh 10: Két qua docking vorinostat véi enzyme HDACS (1T67) bang Autodock, hién thi cac twong
tac dwéi dang 2D
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Hinh 11: Vorinostat trén enzyme HDACS8 (1T67) dang dac khit: (a) Ligand vorinostat chui vao
enzyme twong tac voi tim hoat djng; (b) Anh cat ngang bén trong enzyme cho thay ligand twong tac
Véi cac amino acid va phan dudi gan kém (Cau mau xam)

Hinh 12: Hinh dang tii lién két ciia vorinostat trén enzyme HDACS (1T67)
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HDACS duoc xem 1a muyc tiéu dé phat trién cac
hoat chét tac dong trang dich dé chita tri cac bénh
lién quan dén HDACS trong tuong lai, va viéc phan
tich nhiing bét lgi cua cdc cau trac san c6 nhu
vorinostat s& 1a nén tang hd trg cho cac nghién ctu
nay. Tuy nhién, tinh linh hoat va da dang cua
enzyme HDACS8 c6 thé giy kho khin cho cac
phuong phap nhu vay, dac biét 1a trong viéc thiét ké
céc chat e ché chon loc loai. Vi vay, dé sir dung &
ngudi, viéc thiéu dir lidu cu triic dac biét 1a trén
HDACS khién viéc t6i uwu hoa hop 1y tinh chon loc
dbi véi tirng enzyme tro nén kho khan. Nghién ctu
tuong tac cua vorinostat trén HDACS8 (1T67) bang
Autodock 13 co sé tién d&, cho thay su htra hen trong
viéc sang loc, thiét ké cac chat irc ché chon loc riéng
biét HDACS.

4 KET LUAN

Trong nghién ciru nay, da docking phan tir thanh
cong vorinostat vao tdm hoat dong cia HDACS
(1T67) bang bo cong cu Autodock. Téi wu hoa ciu
trac vorinostat, chi ra nang lugng tuong tac, phan
tich ving twong tac ¢ thé cd cua vorinostat voi
HDACS (1T67). Két qua nghién ctru ¢ su tuong
dong véi cac nghién ctru khac da duoc cong bd,
vorinostat ¢ ché duoc enzyme HDACS (1T67)
bing nhiéu lién két hydro, pi-pi T-shaped, pi-sulfur,
van der Waals véi cac amino acid. Ngoai ra, nghién
ctru ndy 13 co s& cho cac nghién ctru khac nhim phat
trién cac hoat chit c6 kha nang wc ché chon loc
HDACS va 1a tién dé cho cac phuong phap sang loc
40 in silico két hop véi cac phuong phap thir hoat
tinh sinh hoc in vitro, in vivo.

LOI CAM ON

Chung t6i xin chan thanh cam on Truong Dai
hoc Can Tho vi sy tai trg danh cho nghién ctru nay
(Ma gé tai: TSV2020-58).
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