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TOM TAT

HDAC la muc tiéu quan trong trong liéu phdp diéu tri ung thu.
Trong nghién citu ndy, bo dit liéu bao gom 32 hop chdt c6 kha
nang chelate voi kim logi da dwoc thiét ké dua trén khung swon
chalcone-sulfonamide. Docking phdn tir da dwoc thuc hién trén
cdc logi HDAC nhém 1. Két qua cho thdy cdc hop chdt déu thé
hién cac twong tac manh mé voi cdac amino acid tqi vi tri hoat
déng. Néang heong lién két déu thap hon -15 kJ/mol. Pdc biét, dan
xudt 20 la hop chat 2 “-hydroxychalcone-sulfonamide véi nhém
thé meta-NO; cho hiéu qud tét nhat véi cd ba enzyme HDAC. Ddy
dwoc xem la ieng vién tiém ning cho cdc nghién civu tong hop va
danh gia hoat tinh sinh hoc trong twong lai.

Tir khoa: Chalcone, docking, HAT, HDAC, ung thu

ABSTRACT

Histone deacetylase (HDAC) is a significant target in cancer
therapy. In this work, the dataset of 32 metal-chelating compounds
was designed based on the chalcone-sulfonamide scaffold.
Molecular docking was conducted on HDAC class | family
members. The results revealed robust interactions of these
compounds with key amino acids at the active site, all displaying
binding energies lower than -15 kJ/mol. Notably, derivative 20, a
2'-hydroxychalcone-sulfonamide compound bearing a meta-NO;
substituent, exhibited the most promising efficacy across all
selected HDAC enzymes. This compound holds great potential for
synthetic and biological evaluations in the future.

Keywords: Cancer, chalcone, docking, HAT, HDAC

1. GIOI THIEU

Bénh ung thu luén 14 chi d& dwoc moi nguoi
guan tdm boi tinh nguy hiém va sy phét trién bat
thuong cta n6. Nam 2020, theo co quan nghién ctitu
ung thu qudc té (IARC) cong b, wac tinh cd khoang
19,3 triéu ca ung thu méi trén toan thé gioi va gan

10 triéu ca tir vong do ung thu. O Viét Nam, clng
nam 2020, theo thong ké cua t6 chuc y té thé gigi
(WHO) c6 khoang 182 nghin ca mac ung thu méi
va c6 khoang 122 nghin ca tu vong.

Ngay nay, nhiéu nghién ciru chi ra rang sy sua
doi bicu sinh dong vai tro thiet yeu lién quan dén su
phat trien cua khoi u (Ropero & Esteller, 2007).
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Trong co thé, sy can bang cua qué trinh acetyl hoa
histone dugc duy tri boi hai loai enzyme, histone
deacetylase (HDAC) va histone acetyltransferase
(HAT). Trong do, enzyme HAT xtic tac cho viéc
chuyén mot nhém acetyl tir acetyl-CoA sang nhém
e-NH: cta du lugng lysine trong protein (Bolden et
al., 2006), nguoc lai HDAC c6 téc dung ddi lap véi
HAT. HDAC xuc tac cho qua trinh deacetyl hoa
nhom e-N acetyllysine amino acid ¢ phan dudi cua
histone, 1am dong xoan chromatin, do d6 trc ché qua
trinh phién ma (Johnstone, 2002). Su can bang gita
hoat dong cua HAT va HDAC la diéu kién dé céc té
bao hoat dong binh thuong. Tuy nhién, hoat dong
bat thuong cua enzyme HDAC c6 lién quan dén su
hinh thanh nhiéu loai khéi u (Li & Seto, 2016). Hién
nay, 18 enzyme HDAC da dugc xac dinh trong dong
vat ¢6 vii va duoc chia thanh bén nhém, bao gom:
Nhém | (HDAC 1, 2, 3, 8), lla (HDAC 4, 5, 7, 9),
I1b (HDAC 6, 10) va IV (HDAC 11) la céc enzyme
phu thuoc vao ion Zn?*, HDAC nhém |11 (sirtuins)
la cac enzyme phu thugc vao NAD*. Hién di co
nhiéu loai thuéc tc ché HDAC da dugc FDA chap
thuan diéu tri cac bénh ung thu khic nhau nhu
vorinostat (¢ ché pan-HDAC), belinostat (uc ché
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pan-HDAC), panobinostat (tc ché pan-HDAC),
chidamide (tc ché nhém 1 va llb), pracinostat (¢
ché pan-HDAC), romidepsin (¢ ché pan-HDAC)
(Bello et al., 2022). Céc chét wc ché HDAC thuong
duoc mo ta la co chira ba phan trong cau tridc (Hinh
1a): nhom lién két kém (ZBG), cau noi (linker) va
nhém nap (CAP) tuong tac véi bé mat enzyme. Cac
nhém nip trong hau hét chat tc ché HDAC tlep xuc
v6i dung méi va thuong phai chiu dugc nhiéu bién
d6i hoa hoc (Bertrand, 2010). Trong sé 11 HDAC
phu thuoc vao ion Zn?*, HDAC2 va HDACS (hai
isozyme thugc loai 1) c6 biéu hién & céc loai ung thur
khac nhau va do d6 ca hai la muc tiéu quan trong
trong nhiéu mé hinh ung thu. HDAC2 biéu hién qua
muc dan dén ung thu da day, tuyén tién liét, dai truc
trang va ung thu than (Weichert et al., 2008).
HDACS hiéndién cao gay ra u nguyén bao than
kinh (neuroblastoma hay NB) Ia dang ph bién nhat
trong khéi u rin ngoai bao (Vannini et al., 2004).
Uc ché HDACS da duoc chirng minh 12 1am giam su
ting truong cua NB (Rettig et al., 2015). Vi vy, lya
chon diéu tri méi trong d6 co viéc kham phé thube
rc ché HDAC Ia rat can thiét d6i v6i bénh ung thur.

Nhoém lién két
kim loai

bé mat

! 1Cso (MOPC-315) = 0,009 uM
! ICso (HDACB) = 0,6 uM

OH ©
! = OH

Butein

X = -OH hoac -NH,

Hinh 1. CAu trdc chung céc hgp chit iic ché HDAC (A), cac hgp chit chalcone nham muyc tiéu wc ché
HDAC (B) va dinh hwéng thiét ké cac dan xuat chalcone mang CAP 14 nhom sulfonamide (C)
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Nhirng nim gan déy, cac hop chit thién nhién da
cho ta thay kha ning khang oxi hoa va khéng ung
thu day htra hen, trong d6, cac hop chét flavonoid c6
nhiéu tiém ning trong nghién ciru va phat trién thudc
diéu tri ung thu. Chalcone dwoc biét dén la tién chat
cua cac flavonoid, isoflavonoid va la chat trung gian
trong qua trinh tng hop aurone. Chalcone thé hién
nhiéu hoat tinh sinh hoc khang ung thu nhu: gy doc
té bao, chat irc ché su hinh thanh mach, chit tc ché
So-reductase va kha ning twc ché histone
deacetylase (HDAC). Bén canh d6, cac hop chit
chalcone c6 cau tric dé dang dugc thay doi, dan dén
thay d6i cac hoat dong sinh hoc cuiia cac phan tir nay.

Hop chat 1 vai ciu trdc 1a mot chalcone di vong
da cho thdy hiéu qua c ché HDAC2 (Mai et al.,
2006). Nam 2015, nghién ciru cha Zhou da chi ra
rang, dan xuit chalcone 2 duoc bién déi thém nhém
hydroxymethyl tai vi tri Cs cho thay hiéu qua tic ché
HDAC?2 véi I1Cs = 9,19 uM (Zhou et al., 2015).
Nam 2012, Orlikova va cong su da kham pha ra kha
ning ¢ ché kép HDAC va NF-«B cua chalcone ty
nhién (Orlikova et al., 2012). Théng qua sang loc 21
loai chalcone thuong mai thir nghiém trén HDACS,
két qua docking chi ra riang tat ca cac chalcone c6
thé lién két thuan loi tai trung tam hoat dong HDAC.
Trong do, hop chét Butein cho higu qua uc ché tét
nhét. Nghién ciru nay cung Cap bang chirng cho thiy
HDAC la myc tiéu thudc tiém nang ddi voi cac hop
chat chalcone ty nhién. Tuy nhién, hiéu qua tc ché
HDAC kém do nhém CAP thiéu su lién két chat ch&
vé6i cac amino acid xung quanh miéng tdi lién két tai
trung tdm hoat dong cia HDAC. Nam 2019, nhém
cua Magalie Geraldy va cong su da chi ra Tubastatin
A, mot chat wc ché HDACS, c6 kha nang lién két
v6i HDAC10 va nhan thay rang su hién dién beta-
carboline trong CAP la can thiét dé lién két HDAC
manh (Géraldy et al., 2019).

Dic biét, gan day mot loat cac dan xuit trong tir
belinostat (3) dwoc nghién ciiu vai cau triic dugc
bién dbi tai ving CAP thé hién hoat tinh da dang
chéng lai dong té bao da u tiy véi ICso trong khoang
0,090 uM dén 2,141 uM (Phuong et al., 2022). Pic
biét, dan xuit vi nhdm thé 4-methoxy cho hoat tinh
manh m& manh hon gap 3,5 lan so vai thudc thuong
mai belinostat, nghién ctru kha nang trc ché HDAC6
ciing cho thay hig¢u qua manh mé ciia hop chat nay
V6i ICs 12 0,6 uM. Nghién ciru kha ning hiép dong
V6i bortezomid ciing cho thdy hiéu qua cao, day co
thé la tng ctr vién cho viéc phat trién thanh liéu phap
diéu tri ung thu trong twong lai. Vi vay, trong nghién
clru nay, tir ciu trac butein, nhém CAP duoc tién
hanh bién d6i bang mot nhom thé sulfonamide
(dugc chon loc tir cac nghién cau trude day vé cac
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hop chét tc ché HDAC) nhim ting dién tich tiép
xUc va kha nang tuong tac v6i cac amio acid ngoai
miéng tdi lién két HDAC.

2. PHUONG PHAP NGHIEN CUU

Trong nghién citu nay, viéc danh gia kha nang
trc ché enzyme histone deacetylase nhom | cua cac
dan xuat duoc thiét ké bang cach docking phan tir
cac dan xuit vao lan luot cac enzyme HDAC1
(1C3R), HDAC2 (4LY1) va HDACB (1W22). Tiép
theo, kiém tra cac twong tac gifra cac dan xuat nay
véi cac enzyme, tim tam lién két cua cac ligand véi
enzyme, hinh dang lién két, tinh toan ning luong
lien két (kd/mol) va so sanh véi cac két qua da duoc
cong bd. Cac phan mém sir dung: Chem3D 20.0,
Gaussian 09W, GaussView 6.0, Open Babel,
LeadlT, Discovery Studio 2019 Client dwoc cai dat
trén hé diéu hanh Window, van hanh bai bo xir ly
Intel® Core™ i7, thé hé 11. CAu trlc tinh thé céac
enzyme duoc tai vé tir trang web chinh thic cua
ngéan hang dir liéu protein data bank (PDB).

2.1. Chuén bi phdi tir va ciu tric enzyme

CAu tric héa hoc 2D ban dau cua cac dan xuét
duoc chuan bang phan mém Chem3D, sau d6 thuc
hién t6i wu hoa cau tric phan tir bang céng cu
Gaussian 09W.

Cau truc tinh thé HDAC1, HDAC2 va HDACS8
duoc tai vé tir ngan hang co so dir ligu protein
(https://www.rcsh.org/) véi ma dinh danh lan luot 1a
IC3R, 4LY1 va 1W22. Sau d6, phian mém
Discovery Studio 2019 Client str dung dé loai bo céc
phan tir nude, ligand tao phuc, giit lai ion Zn?*,

2.2. Docking phan ti

Docking phén tir gitra ligand va enzyme dugc
thuc hién bang bo cong cu LeadlT véi ving khdng
gian duoc lya chon 1a6,0 A. Céc théng s khac dugc
cai dit theo ché do mic dinh cua cong cu. Két qua
cho thiy tuong tac giira cac ligand véi enzyme, biéu
dién cac tuong tac trén mat phing 2D dwoc phén tich
bing phin mém Discovery Studio 2019 Client.

2.3. Dw doan ADMET

ADMET (Absortion, Distribution, Metabolism,
Excretion va Toxicity) bao gom hap thu, phan bo,
chgyén héa, thai tro va doc tinh cua cac hop
chat duwgc xac dinh  bang ADMETmesh
(https://admetmesh.scbdd.com).

3. KET QUA VA THAO LUAN

3.1. Panh gia mo hinh

Cac hop chat dong két tinh trong cac enzyme
HDACI1, HDAC2 va HDACS lan luot la trichostatin


https://www.rcsb.org/
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A, 4-(acetylamino)-N-[2-amino-5-(thiophen-2-
yl)phenyl]benzamide va N-hydroxy-4-(methyl{[5-
(2 pyridinyl)-2-thienyl]sulfonyl}amino)benzamide,
cac hop chét nay duoc tién hanh re-docking tro lai
vao timg enzyme. Budc nay nham chang minh
phuong phép thuc hién mang lai két qua dat d6 tin
cay cao. Két qua re-docking cho thiy cac hop chat
déu cho gia tri RMSD (Root Mean Square
Deviation) nhé hon 2 A (Hinh 2). RMSD c6 vai trd
nhu 1a phép do chat lugng cac két qua docking,
nhiing cau triic docking dwoc xem la tot khi gia tri
RMSD khéng vuot quéa 2,0 A so véi cau trdc thyc
nghiém (cau trac ddng két tinh trong enzyme).
3.2. Docking phéan tir

Trung tdm hoat dong caa HDAC gom 2 phan:
coenzyme ion Zn?* va kénh enzyme dang tGi hinh
dng, ngoai miéng ti c6 mot vanh nho, phan nay s&
lien két voi nhém nhan dién bé mat HDAC. Két qua
docking cho thay hop chét ¢ kha nang tuong tac tot
v6i thy thé HDAC1 va HDAC2, twong tac kém hon
v6i thu thé HDACS (Bang 1, 2). Cac hop chét co
kha ning di sau vao khoang gin két cia HDAC1 va
HDAC2 va hinh thanh chelate véi ion Zn?*, day
dugc chimg minh 14 co ché quan trong dé gay tc ché
cac enzyme HDAC (Lombardi et al., 2011).

3.2.1. Cdu hinh lién két véi HDAC1

Trong thu thé HDAC1, trung tdm hoat dong bao
gom Zn501, Glu92, His132, Gly140, Phel41,
Cys142, Alal97, Phel98, Leu265, Gly295 (Bang
3). Ning luong twong tac dao dong tir -35,14 dén -
27,46 kJ/mol. Trong d6, din xuat 20 tao phuc 6n
dinh nhét trong trung tam hoat dong cia HDAC1 véi
mitc nang luong khé thap 12 -35,14 kJ/mol. Nhém —
OH cuia 20 twong tac v6i Gly140 bang cac lién két
kiéu HBA va HBD. Vong phenyl B cua 20 thé hién
tuong tac hat pi-pi stacked véi nhanh amino acid
Phe198. Tai nhém CAP, nhém thé m-nitro d& dang
lién két vai cac amino acid Phe198 va Ala197 théng
qua lién két hydro va Van der Waals. Bén canh do,
vong phenyl B cho thiy tuong tac vai hai amino acid
Phel4l va Phel98, cac nhém phenyl cua
phenylalanine dinh hwéng song song va&i vong
phenyl B tao nén cac twong tac xép chong (Hinh 3).
Do dai lien két cua phdi tir 20 voi cac amino acid
déu co gia tri dudi 5 A, nén day déu la cac tuong tac
bén viing cho sy rc ché enzyme. Nhom lién két kim
loai ciia cac dan xuat déu c6 kha ning tién vao
khoang gén két cua HDAC1 dé hinh thanh chelate
véi ion kim loai Zn?* véi d6 dai lign két dudi 2 A.
Ngoai ra, vong phenyl A tai nhém lién két con thé
hién twong tac pi-pi stacked va pi-alkyl lan luot véi
His132 va Cis142.
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HDACS (RMSD = 1,2013 A)

Hinh 2. Cau hinh lién két ciia cac hep chét dong
két tinh trong enzyme HDAC1, HDAC2 va
HDACS dugc tai tao

Ghi chii: Phdi ti» mau luc 1a quéa trinh re-docking.
3.2.2. Thy thé HDAC2

Trong HDAC?2, trung tdm hoat dong bao gdom
Zn401, Aspl04, Leuld4, Glyl154, Phel55, Cys156,
His183, Tyr209, Phe210, Leu276 va HOH593
(Bang 3). Nang luong tuong tac cua cac phdi ti véi
protein dao dong tir -35,57 dén -24,79 kd/mol. Dan
Xuit 19 dat hiéu qua lién két kha tét véi trung tam
hoat dong HDAC2 v6i miac nang lugng tuong tac la
-35,57 kd/mol. Tai vi tri nhém cap cua dan xuat 19,
nhém thé m-hydroxyl hinh thanh tuong tic HBA va
HBD véi Tyr209. Nhom sulfonamide tao lién két
HBA véi Aspl04 tai phan miéng cua tdi. Vong
phenyl B cho thay tuong tac véi hai amino acid
Phel55 va Phe210, cac nhém phenyl cua
phenylalanine dinh hwéng song song véi vong
phenyl B tao nén cac twong tac xép chong pi-pi.
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Ngoai ra, vong phenyl B con c6 tuong tac hut pi-pi
stacked véi cac nhanh amino acid His183. Nhom
lién két kim loai d& dang di vao tii enzyme véo tao
chelate voi ion kim loai Zn?* voi d6 dai lién két 1a
1,86 A. Bén canh d6, vong phenyl A con thé hién
twong tac pi-sulfur véi Cysl156 va pi-alkyl voi
Leu144, gop phan ¢ dinh phan lién két kim loai bén
trong khoang gan két. Nhom thé o-hydroxyl trén
vong phenyl A hinh thanh tuong tic HBA va HBD
v6i Gly154 (Hinh 4). Hau hét cac kiéu tuong téc trén
déu dat do dai lién két dudi 5 A nén tuong tic co do
hiéu qua cao.
3.2.3. Thyu thé HDACS

Ddi voi HDACS, vi cau tao khdng ¢ tui phu,
nén dinh huéng gan két khong gidng nhu nhom
nghién ctru dé ra, phan lién két kim loai cua cac hop
chat khong thé tién sau vao trong tai, do d6 khong
thé tuong tac tao chelate voi phan coenzyme ion
Zn%, thay vao d6, nhom cap sé& di vao khoang gan
két. Tuy nhién, trong s6 32 dan xuat chalcone dugc
dinh huéng thiét ké, ghi nhan dwoc mot sé dan xuét
mang nhém thé nitro trén vong thom & nhém cap c6
kha ning tuong tac tao chelate v&i ion kim loai Zn?*.
Hon thé nita, dan xuat 2 6 thé tao phtrc 6n dinh hon
chat e ché véi mic ning luong tuong tac 1a -26,27
kJ/mol, ning lwong cua chit chuan dat -24,79
kJ/mol. Ngoai ra, nhém thé m-nitro con cé kha ning
tao lién két hydrogen véi amino acid Tyr306 va
phan tt HOH2154. Vong phenyl trén nhém CAP
hinh thanh cac tuwong tac hut pi-pi stacked voi
Phe152, His180 va Phe208. Vong phenyl A dé dang
hinh thanh cac tuong tac pi-alkyl, pi-sigma véi cac
amino acid Pro273 va Tyr306 & miéng tdi enzyme.
Nhém thé -NH, trén vong phenyl A twong tic HBD
Vi Lys33 (Hinh 5).

Nhin chung, cac dan xuit déu cé cdu dang hoan
toan phu hop va 6n dinh tai trung tam hoat dong cua
cac enzyme HDAC nhém 1, ¢6 &i luc lién két tét véi
cac dich phan tir. Tuy nhién, cac dan xuat dinh
huéng thiét két co tinh chon loc trén HDAC1 va
HDAC?2 hon so v6i HDACS. Do ban chét v& mat
céu tao HDACS8 khong c6 tui phu, cac dan xuit dugc
thiét ké twong déi cong kénh nén rat khé tham nhap
vao trung tdm hoat dong dé hinh thanh chelate véi
ion Zn2*. Két qua mé phong in silico cho thiy din
Xuét 20 c6 tiém ning rat 16n va cho hiéu qua tc ché
khong chon loc 1én ca ba enzyme HDAC1, HDAC?2
va HDACS, vi vay dugc du doan 1a ¢ kha nang tc
ché toan bo cac enzyme HDAC nhém .
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Béing 1. Két qué docking cac dén xuét chalcone
chaa nhom theé amino véi cac enzyme
HDAC

NH, O
‘ ‘,, NO

Ning lwong (kJ/mol)

Code R “IDACI HDAC2 HDACS
01 m-OCH;  -2872  -3059  -18,39
02 mNO,  -2992  -3466  -2627
03 m-CH;  -2958  -2886  -16,07
04  m-Cl 3027 -27.99  -16,08
05  mF 30,75  -3048  -16,15
06 0-CH;  -2998  -2938  -13,97
07 0-OCH; -2746  -2826 -14,4
08 0o-NO,  -3079 -3123  -1931
09  oCl 2784 30,79  -18,64
10  oF 28,41  -2835  -1567
11 p-CHs  -31,14 2634  -12,67
12 p-OCHs -2825 2739  -1559
13 p-NO; 279  -3315  -18,22
14 pcCl 30,16 24,79  -19.48
15  pF 2977  -29.63  -20,69
16 H 2812  -30,67  -17,58

Bang 2. Két qua docking cac din xuét chalcone
chita nhém thé hydroxyl véi cac enzyme

HDAC
” N
. Niing lwgng (kJ/mol)
Code NPOMR —57AC1 HDAC2 HDACS
17 H 3158  -3362  -16.86
18 m-CHs 31,01 -30,62  -13.82
19 m-OCHs  -3041 -3557  -13,93
20 m-NO, 3514  -3507  -20,39
21 m-Cl 2072 3021  -13,93
2 mF 3052 3168  -14,79
23 0-CHs 31,97 3299 -12.21
24  0-OCH;  -3029 -2942  -13.18
25  0-NO, 3357  -31,44  -1455
26 o-Cl 31,09 -3028  -17.1
27 oF 30,65 -32.84  -186
28 p-CHs 2895  -2043  -1415
29 p-OCH;  -29,65 -2974  -1552
30 p-NO; 2841 321  -16,64
31 pcl 2018 2861  -16,12
32 D-F 2088  -30,66  -18,42
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Bing 3. Cac amino acid twong tac véi cac chalcone tiém ning tai vi tri gan két trén enzyme HDAC
HDAC Code® LEP Amino acid twong tic chinh
20 028 Zn501, Glu92, His132, Gly140, Pheldl, Cysl142, Alal97, Phel98, Leu265,

Gly295
25 0,27 Zn501, Glu92, Gly140, Phel4l, Cys142, His170, Phe198, Phe200
HDAC1 23 0,27 Zn501, Glu92, Gly140, Phel4l, Cys142, His170, Phe198, Phe200

17 0,28 Zn501, Tyr91, Glu92, Gly140, Phe141, Cys142, His170, Phe198, Phe200
Zn501, Glu92, Met130, His131, His132, Phel4l, Cys142, Phel98, Leu265,

11027 51yo05 Tyr2o7

Zn401, Asp104, Leuldd, Gly154, Phe155, Cys156, His183, Tyr209, Phe210,
19029 0076
20 02g ZMOL Met35, Aspld, Glyld3, Leuldd, His1ds, Phelss, Cysise, Hisis3,

Phe210, Leu276, Gly305

02 0,28 Znd01, Aspl04, Leuldd, Phel55, Cys156, His183, Tyr209, Phe210, Gly305

17 030 ZN40L Met35, Aspl04, Glyl43, Leuldd, Hisl45, Phels5, Cysl56, His183,
=Y Tyr209, Phe210, Leu276, Gly305

13 0,26 Zn401, Aspl04, Leuld4, Phel55, Cys156, HIs183, Tyr209, Phe210, Leu276

HDAC2

02 0,21 Znl1375, Lys33, His143, Phel52, His180, Phe208, Pro273, Tyr306, HOH2154
15 0,18 Lys33, Glyl51, Phel52, His180, Phe208, Tyr306, HOH2154
HDACS 20 0,16 Zn1375, Lys33, Gly151, Phel52, His180, Phe208, Met274, Tyr306, HOH2154
14 0,17 Lys33, Phel52, His180, Phe208, Pro273, Met274, Tyr306
08 0,15 Lys33, Glyl51, His180, Phe207, Phe208, Met274, Tyr306
Ghi ch: @Thir tu céc hop chr durot sap xép theo chiéu ting dan muc nang heong lién két du dodn. °LE > 0,3 cho biét
thay phai tir 6 thé 1a hop chat khéi dau tiem nang.

25
HIS170

20

Hinh 3. C4u hinh lién két ciia cac din xudt 20, 25, 23, 17 tai trung tam hoat dgng enzyme HDAC1
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Hinh 5. C4u hinh lién két ciia cac din xuit 02, 15, 20, 14 tai trung tam hoat déng cia enzyme HDACS
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3.2.4. Du doadn so lwoc ADMET

Bon hop chiat 20, 19, 17 va 15 duoc dy doan vé
ADMET nhu hé s phéan chia dau-nudc logP, Do
thim thdu qua hang rao mau ndo (blood brain
barrier), d6 thim Madin-Darby canine kidney
(MDCK), chat trc ché Cytochrome P450, thoi gian
ban thai, doc tinh trén gan, duong hd hap (Bang 4).
Hau hét cac hop chat déu tuan thu quy tic Lipinski.
Tuy nhién, hé s6 phan chia diu-nudc con kha cao,
hau hét déu trén 4, nén chua thich hop dung trong
duong udng, can cai thién thém vé mit ciu tric.

Tap 60, S6 1A (2024): 38-47

Cytochrome P450 xuc tac cho nhiéu phan Gng lién
quan dén chuyén hoéa thube, cac hop chit duoc du
doan trc ché lién quan dén CYP1A2, CYP2C19,
CYP2C9, CYP2D6, CYP3A4. Ngoai ra, nhugc
diém cuia cac dan xuét trén 13 thoi gian ban thai con
tuong d6i ngén. Poc tinh trén gan va duong ho hap
ciing khong quan sat dugc trén ca bon hop chét Céc
du doan ADMET nay khuyén khich rang can cb
thém céac bude tdi wu héa cac phan tir bang cach cai
thién dong thoi cac tuong tdc muc tiéu va cac dac
tinh cia ADMET cho phtt hop 14 cac tng vién thude
tiém nang trong twong lai.

Bang 4. Cac thude tinh so lwgc vé ADMET ciia bén hep chit chalcone-sulfonamide tiém ning

Hop chat

Thu@c tinh 20 19 17 15
LogP 4,005 4,128 4,034 3,758
Quy tic Lipinski Tuan thi Tuan thu Tuan thu Tuan thia
Do tham thiu BBB Khoéng Khéng Khéng Khong
Do thim MDCK (cm/s) 5,3E-05 1,2E-05 1,2E-05 1,7E-05
Chat trc ché CYP1A2 Khoéng Khéng Co Co
Chat wc ché CYP2C19 Co Co Co Cé
Chat wc ché CYP2C9 Co Co Co Cé
Chat tic ché CYP2D6 Khéng Khéng Khéng Khong
Chat tic ché CYP3A4 Cé Cé Cé Cé
T2 (h) 0,086 0,112 0,132 0,034
H-HT Khdng Khong Khong Khong
AMES - toxicity Khdng Khong Khong Khong
Gay doc duong hd hap Khoéng Khéng Khéng Khoéng

Ghi chli: LogP: Hé sé phan chia dau-nuréc; BBB (blood brain barrier): hang rao méau ndo; CYP: Cytochrome P450;

Taz: thoi gian ban thdi; H-HT: déc tinh gan ¢ nguoi.

3.3. Méi lién hé giira két qua va tinh hinh
nghién ciu hién nay
Gén day, da c6 nhiéu hudng nghién ciru dp dung
cac md hinh docking phén tir cho muc dich du doan
cac co ché twong tac va dinh hudng cho céc nghién
ctru ban dau.

Nam 2013, nhém nghién ciu cia Nguyén Hai
Nam va cong sy da tong hop cac dan xuat 5-
substitutedphenyl-1,3,4-thiadiazole dwa trén acid
hydroxamic véi kha ning @c ché HDACS bang
chuong trinh Autodock va cho thay hiéu qua cao.
Céc két qua danh gia hoat tinh sinh hoc trén céc
dong té bao ung thu NCI-H460 (ung thu phoi), PC3
(ung thu tuyén tién ligt), SW620 (ung thu rugt két),
MCF-7 (ung thu biéu md tuyen vU) va AsPC-1 (ung
thu tuyen tuy) ciing cho thay hiéu qua kha quan.
Hop chat 5a trong nghién cau cho thay kha nang gay
doc té bao manh ddi voi ca nam dong té bao dugc
thir nghiém. Dic biét trén cac dong té bao SW620
va PC3, hop chat ndy manh hon khoang 5 1an so véi
SAHA (hop chit c¢d kha nang wc ché HDAC manh
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da duoc FDA phé chuan dé diéu tri) (Nam et al.,
2014).

Nam 2018, Neeraj Kumar va coéng su cling da
thuc hién mot nghién ctu e ché HDAC dua trén
cac dan xuat 1,3-benzodioxole propargyl ether
thong qua phian mém AutoDock Vina va HEX 8.0.
Két qua la cac phic hop protein va hop chat duoc
gan két da duoc phan tich bang cac cong cu
AutoDock. Trong s6 tat ca cac hop chat thu dugc
duoc gén voi HDACL, ca hop chit 7 va hop chat 9
trong nghién ciru nay déu cho két qua la -10,6
kJ/mol diém gan két, tbt hon so véi céac loai thudc
d dugc phé duyst SAHA, TSA va VPA véi didm
gan 1a-9,2, -10,3 va -5,9 kJ (Kumar et al., 2018).

Nam 2020, nghién ciu ctia Scafuri va cong sy da
cho thay mot loat cac dan xuit dugc gan két vao cac
enzyme HDAC1/2 thong qua phan mém AutoDock
4.2 va AutoDockTools4 cho két qua day tiém ning.
Céc hop chat déu hinh thanh cac twong tic Vi
cadc amino acid quan trong nhu Tyr303/308,
(Phel50/155 va  Phe205/210, Gly149/154,
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Gly301/306, Aspl76/181, His178/183 (Scafuri et
al., 2020).

Mot nghién ctru khac cua Ibrahim va cong su vao
nam 2021 ciing dugc thuc hién trén cac HDAC
nhém 1 véi hoat dong chong bénh bach cau bang
chuong trinh Glide trong Schrodinger Suite. Cac
hop chat déu hinh thanh cac tuong tac véi cac amino
acid quan trong nhu Glyl149/154/143, Phe
150/155/144, His178/183/172, Phe205/210/200,
L271/276/266. Céc két qua danh gia hoat tinh sinh
hoc ciing chimng minh cho hiéu qua wc ché tot cua
cac hop chat trong nghién cau. Cac dan xuit
pyrazine gan vai 2-aminobenzamides cho thiy hoat
tinh chéng lai cic enzyme HDAC nhém I nhu
HDAC1/2/3/8 véi gia tri 1Cso thip nhit dat 0,13 *
0,01 uM (Ibrahim et al., 2022).

4. KET LUAN

Nghién ctru da dé xuét ra dinh huéng thiét ké 32
hop chat la din xuit cua aminochalcone va
hydroxylchalcone mang nhém thé sulfonamide c6
kha nang tic ché cac enzyme HDAC nhém | trong
diéu tri bénh ung thu. Nghién ctru ¢ mé phong gan
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