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Abstract: Pregnane X receptor (PXR) is a xenobiotic-sensing nuclear receptor whose inappropriate
modulation may contribute to safety liabilities. In this study, 20 taccalonolides were screened in
silico to identify compounds with potential PXR-related safety relevance and stable binding
propensity toward the PXR ligand-binding domain (PXR-LBD). ProTox provided an initial signal
supporting a structure-based evaluation. Docking into PXR-LBD (PDB: 1M13) prioritized
Taccalonolide A (1) (-10.90 kcal/mol), Taccalonolide B (2) (-11.11 kcal/mol), and Taccalonolide
AG (3) (-10.99 kcal/mol) for 30-ns molecular dynamics simulations. All three complexes remained
stable. Taccalonolide B (2) showed the most stable ligand pose, whereas Taccalonolide A (1)
maintained the highest hydrogen-bond persistence. In contrast, Taccalonolide AG (3) displayed
minimal hydrogen bonding toward the end of the simulation. Analysis of COM(LIG)-
COM(POCKET) distance indicated that Taccalonolide B (2) and Taccalonolide AG (3) stabilized
farther from the pocket center, suggesting occupancy of an edge or sub-pocket region within the
binding site. Overall, the combined docking and molecular dynamics results support stable PXR
binding for Taccalonolide A (1) and Taccalonolide B (2) through distinct interaction patterns and
support further experimental validation to clarify their potential PXR-related safety liability.
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Nguy co an toan tiém tang lién quan dén thu thé Pregnane X
cua bg khung taccalonolide: nghién ctru bang ProTox, docking

phan tir va m6 phong dong lyc hoc phan tu
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Tém tit: Pregnane X receptor (PXR) la mét thy thé nhan cam nhan xenobiotic, va su diéu bién
khong phii hop ciia thu thé nay c6 thé lién quan dén nguy co an toan cua thudc. Trong nghién ciru
nay, 20 taccalonolide dugc sang loc in silico nham xac dinh cac hop chit c6 kha niang lién quan dén
PXR va ¢6 xu huéng gan bén voi mién gan ligand cua thy thé (PXR-LBD). ProTox duoc sir dung
nhu mot tin hiéu ban dau dé dinh hudéng danh gia cau tric. Két qua docking trén PXR-LBD (PDB:
IM13) uu tién Taccalonolide A (1) (-10,90 kcal/mol), Taccalonolide B (2) (-11,11 kcal/mol) va
Taccalonolide AG (3) (-10,99 kcal/mol) cho m6 phong ddng lyc hoc phan tir trong 30 ns. Ca ba
phirc hop déu duy tri 6n dinh trong mé phong. Taccalonolide B (2) cho thiy tu thé gén 6n dinh nhét,
trong khi Taccalonolide A (1) duy tri mang lién két hydro bén hon. Ngugc lai, Taccalonolide AG
(3) gan nhu khong duy tri lién két hydro & giai doan cubi md phong. Phan tich khoang cach
COM(LIG)-COM(POCKET) cho thdy Taccalonolide B (2) va Taccalonolide AG (3) ¢6 xu huéng
6n dinh ¢ vi tri xa hoc gan hon, goi y kha nang chiém ving ria hogc hoc phu trong cung Vi tri gin. Nhin
chung, két qua docking két hop voi mé phong dong luc hoc phén tir cho thiy Taccalonolide A (1) va
Taccalonolide B (2) ¢6 kha ning gin két on dinh véi PXR theo cac kiéu tuong tac khac nhau, qua d6 can
duoc kiém chimg thém bang thuc nghiém dé 1am 1 nguy co an toan tiém tang lién quan dén PXR.

Tir khéa: PXR; taccalonolide; docking; mé phong dong lhec hoc phdn tit; an todn thudc.

1. Mé dau

Taccalonolides 1a cac steroid pentacyclic
oxy hoa manh, phan 1ap tor mot s6 loai thude chi
Tacca, va hién duoc xem 1a mot nhom chét ty
nhién c6 gla tri duoc Iy quan trong nhd hoat tinh
6n dinh vi dng va tiém nang chéng ung thu [1,
2]. Tuy nhién, ciing nhu nhiéu khung héa hoc c6
hoat tinh sinh hoc manh khac, by khung
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taccalonolide can dugc danh gia som ca vé hoat
tinh trén dich sinh hoc chinh va cac nguy co an toan
tiém tang trude khi duoc uu tién phat trién sau hon.

Pregnane X receptor (PXR) 1a thu thé nhan
cam bién xenobiotic, dong vai trd trung tdm
trong didu hoa biéu hién cic enzyme va
transporter chuyén hoéa thude, dic biét truc
CYP3A [3, 4]. Vi vay, cac hop chét c6 kha ning
diéu bién PXR c6 thé 1am ting nguy co bt lgi an
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toan, dién hinh 13 tuong tac thudc do cam tng
enzyme chuyén hoa va thay d6i duoc dong hoc
ctia thudc ding kém.

Trong sang loc an toan sém, cac cong cu du
doan doc tinh in silico c6 thé cung cap tin hiéu
vé cac dich doc tinh tiém ning. Trén co s& goi ¥
tir ProTox rang bo khung taccalonolide c6 thé
lién quan dén PXR, nghién ctru nay tién hanh
danh gia cau trac theo hudng tinh hop 1y cua
tuong tac ligand—receptor bang docking va mo
phong dong luc hoc phan tir (MD) [5-7].

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

- Protein dich: PXR-LBD nguoi, PDB ID:
IM13.

- Ligand: Céau trac 2D va 3D cia 20
taccalonolide gom A, AA, AB, AC, AD, AE,
AF, AG, AL, AT, AU, AV, AW, AX, AY, B, E,
H2, N va Z duoc xay dung bang Winmostar [9]
va kiém tra, truc quan héa bang PyMOL [8].

- Thoi gian — dia diém: nghién ctu in silico
thuc hién trong giai doan 2025-2026.

2.2. Phwong phadp nghién cuu
2.2.1. Sang loc tin hiéu doc tinh bdng ProTox

ProTox dugc st dung dé sang loc ban dau va
cung cép tin hiéu dinh hudng lia chon PXR nhu
mot dich lién quan doc tinh tiém ning ctia khung
taccalonolide. Két qua ProTox duoc ding lam co
s& lya chon muc tiéu cdu tric cho cac budc
docking va MD [5].

2.2.2. Docking

Docking duoc thuc hién bang AutoDock
Vina trén PXR-LBD (PDB: IM13) [4, 6]. Hoc
gan ligand duoc x4c dinh theo vi tri ligand dong
két tinh (hyperforin). Cac taccalonolide duoc
xép hang theo affinity du doan (kcal/mol); ba
hop chit co diém cao nhit dwoc chon cho mé
phéng MD.

2.2.3. M6 phong dong luc hoc phdan tir (MD)
va phdn tich

Ba phtc hop PXR-1, PXR-2 va PXR-3
duoc mo phong dong luc hoc phan tad (MD)

trong 30 ns bing GROMACS [7]. Thoi lugng
nay duoc lua chon nham t6i wu hoa chi phi tinh
toan cho muyc ti€u sang loc va danh gia do on
dinh ban dau cta cac phirc hop. Céc chi s phan
tich gom: RMSD protein  (backbone),
Rg protein, RMSD lig (fit theo protein), lién
két hydro protein-ligand (hbnum va HB>1
occupancy), khoang cach tbi thiéu protein—
ligand (mindist PL) va khodng cach gitta tdm
khdi cua ligand véi tim khdi ciia hdc gan tham
chiéu (COM(LIG)-COM(POCKET),
dist_pocket). Cac thong ké ¢ 5 ns cudi dugc su
dung d phan anh giai doan 6n dinh cudi mé
phong. Trong phéan tich dist pocket, hc gin
tham chiéu duge xéc dinh tir cac residue protein
nam trong ban kinh 0,5 nm quanh 1 ¢ c4u hinh
ban ddu va duogc str dung thong nhit dé so sanh
vi tri twong ddi ciia ba ligand trong qué trinh
mo phdng.

2.2.4. Phan tich tw thé docking va doi chiéu
hoc gdn chudn ciia IM13

Céc tu thé gin docking cua ba hop chat uu
tién (1, 2 va 3) duogc kiém tra tryc t1ep & muc cau
tric nham xac dinh ligand c6 chiém héc gin
ligand kinh dién cia 1M13 hay khong. Cac
amino acid tiép xuc 156i dugc ddi chiéu dinh tinh
v6i ving gan hyperforin da cong bd, tap trung
vao cac vi tri Leu209, Met243, Leu240, Ser247,
GIn285, Phe288, Trp299, His407, Ile414 va
Phe420 [4]. Phan tich nay duoc str dung dé danh
gia murc d6 phit hop hinh hoc cua tu thé docking
va kiéu phéan bd tiép xiic trong hdc gin, khong
nham suy dién chirc ning agonist hay antagonist
cua PXR.

2.3. Pao dirc nghién ciru

Nghién ciru in silico, khong lién quan dbi
tuong nguoi/dong vat.

3. Két qué nghién ciru

3.1. Két qua docking 20 taccalonolide 1én PXR
(PDB: IM13)

Sang loc cho thiy da sé taccalonolide (Hinh
1) co6 ai lyc dy doan manh (< -10 kcal/mol). Ba
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hop chét ¢ i luc dy doan cao nhat 13 2 (11,11
kcal/mol), 3 (-10,99 kcal/mol) va 1 (-10,90
kcal/mol), va dugc lya chon cho m6é phéng MD
30 ns.

Béng 1. Két qua docking’(xép theo ai luc,
manh — yéu)

Xép hang | Hop chat Affinity (kcal/mol)
1 B -11,11
2 AG -10,99
3 A -10,90
4 AX -10,81
5 AT -10,79
6 AW -10,74
7 AC -10,66
8 AV -10,64
9 Z -10,53
10 E -10,50
11 AU -10,46
12 AE -10,43
13 N -10,39
14 Al -10,21
15 AB -10,09
16 AY -10,07
17 AA -9,95
18 AF -9,75
19 AD -9,58
20 H2 -9,28

3.2. So sanh MD 30 ns (PXR—Taccalonolides
A/AG/B)

Trong 30 ns mod phong, ca ba hé déu duy tri
d6 6n dinh ciu trac protein, khong ghi nhan bién
dong 16m theo thoi gian. Gia tri RMSD protein
trung binh toan quing moé phong lan luot 1a
0,241 + 0,018 nm dbi véi 2, 0,295 + 0,032 nm
ddi véi 1 va 0,308 + 0,029 nm ddi voi 3. Gia tri
Rg protein tuong ung la 1,938 £ 0,007 nm,
2,057+ 0,019 nm va 1,988 £ 0,010 nm. Phén tich
RMSD _lig (fit theo protein) cho thdy 2 c6 gia tri
thap nhat, v6i RMSD _lig toan quang 14 0,158 +
0,046 nm (p95 = 0,251), tiép theo 1a 3 v4i 0,306
+ 0,031 nm (p95=0,357) va 1 v6i 0,338 + 0,030
nm (p95 = 0,376). O 5 ns cudi, RMSD _lig tiép
tuc ghi nhan gia tri 1an lugt 13 0,173 + 0,020 nm
(p95 = 0,205) ddi vai 2, 0,331 + 0,021 nm (p95
=0,361) ddi v6i 3 va 0,348 + 0,014 nm (p95 =

0,373) ddi v6i 1. Vé lién két hydro protein—
ligand, occupancy HB>=1 dat 59,75% ¢ 1,
42,09% & 2 va 5,40% ¢ 3; gia tri hbnum PL
trung binh toan quéang lan lugt 12 0,711, 0,535 va
0,056. O 5 ns cudi, hbnum PL mean cta 3 xap
xi 0. Khoang cach twong d6i so véi héc gin
chuan hoa theo 1 (dist_pocket) ghi nhan gié tri
trung binh toan quang 14 0,322 + 0,110 nm dbi
véi 1, 1,141 £ 0,356 nm ddi véi 2 va 1,244 +
0,383 nm ddi véi 3; & 5 ns cudi, cac gia tri tuong
ung 1a 0,380 + 0,023 nm, 1,179 £+ 0,354 nm va
1,164 + 0,339 nm.

Béng 2. Tém tit cac chi s6 MD 30 ns

Chi sb 1 2 3
RMSD protei | Mean 0,295 0,241 0,308
n (nm) SD 0,032 0,018 0,029
Rg_protein Mean | 2,057 1,938 1,988
(nm) SD 0,019 0,007 0,010

RMSD lig Mean | 0,338 0,158 0,306
whole (nm) SD 0,030 0,046 0,031
RMSD lig last | Mean | 0,348 0,173 0,331

5 ns (nm) SD 0,014 0,020 0,021
HB>=1
occupancy 59,75 42,09 5,40
(%)
hbnum mean
— 0,711 0,535 0,056
(whole)
mindist_PL ~0,095 | ~0,193 | ~0,200
(nm)

dist_pocket Mean 0,322 1,141 1,244
whole (nm) SD 0,110 | 0356 | 0,383
dist_pocket Mean 0,380 1,179 1,164
last 5 ns (nm) SD 0,023 | 0354 | 0,339

3.3. Déi chiéi; tw thé docking ciia ba hop chdt voi
hoc gan chuan cua IM13

Phan tich truc tiép céc tu thé docking cua 1,
2 va 3 cho thiy ca ba ligand déu nam trong hdc
gan ligand kinh dién cia hPXR (1M13). Cac tiép
xtuc 161 1ap lai tp trung quanh Leu209, Met243,
Leu240, Ser247, GIn285, Phe288, Ile414 va
Phe420, phu hop voi dic diém ciia PXR 1a mot
khoang gan rong, giau tinh ky nudc va co do linh
hoat cao. Tuy nhién, cac vi tri nay khong tai tao
hoan toan mau tiép xac cua hyperforin. 2 cho
thdy hinh hoc cén bang nhat giira twong tac ky
nudc va neo phan cyc; 1 ¢6 vi tri hop ly nhung
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léch hon vé phia cum Ser247/GIn285/Phe28S;
trong khi 3 c6 xu huéng dich nhiéu hon vé ving
phan cyc va xuét hién du hiéu va cham cuc bd.
bang chu y, d4u hiéu va cham cuc bd & 3 cho
thdy tu thé gan ban dau ciia hop chit nay c6 thé
chua toi wu vé mat hinh hoc v&i mét sd residue
trong hdc gan. Tré ngai khong gian nay co thé
lam giam kha nang thiét 1ap hodc duy tri cac
tuong tac phan cuc bén viing voi cic residue
quan trong nhu Ser247 hodc GIn285. Nhan dinh
nay phu hop véi két qua MD, trong d6 3 gan nhu
khong con duy tri lién két hydro & giai doan 5 ns
cubi, véi hbnum_mean x4p xi 0. Do do, so véi 1,
hop chét c6 kha ning duy tri lién két hydro tot
hon, va 2, hop chit c6 tu thé gan 6n dinh hon, 3
nhiéu kha ning on dinh chu yéu nho cic tuong
tac ky nudc va van der Waals tai viung ria hodc
héc phu ciia vi tri gan. Su khac biét vé phan bd
tiép xtic gitra 1, 2 va 3 goi y rang dinh huéng
khong gian cta cac nhom oxy héa ngoai vi c6 thé

anh huong dén kiéu gin két cua tung ligand
trong hoc PXR.

4. Ban luan

Nghién ctru nay két hop tin hiéu dinh huéng
tor ProTox voi docking va mé phong dong luc
hoc phan tir nham danh gia kha nang lién quan
PXR ¢ mirc cdu tric ctia bo khung taccalonolide.
Vi cach tiép can nay, két qua hién tai nén duogc
hiéu 1a bang ching vé tinh hop 1y cua twong tac
ligand—receptor trén phuong dién ciu tric, chi
chua phai bang ching chic ning khing dinh
taccalonolide hoat hoa hay tc ché PXR. Do do,
gia tri chinh ctiia nghién ctu ndm & viée nhan
dién sém mot nguy co an toan tiém tang lién
quan dén PXR can duoc 1am 1 thém bang thir
nghiém sinh hoc.

Taccalonolide A: R1 = Ac, R2 = H, R3 = H, R4 = OAc, R5 = Ac, R6 = Ac

Taccalonolide B: R1 = Ac, R2=H,R3=H, R4 =0Ac, R5=Ac, R6 =H

Taccalonolide E: R1 = Ac, R2=H, R3=H, R4 = H, R5 = Ac, R6 = Ac

Taccalonolide N: R1 = Ac, R2 = H, R3 =H, R4 = H, R5 = Ac, R6 = H

Taccalonolide Z: R1 = Ac, R2 = OH, R3 = H, R4 = OAc, R5 = Ac, R6 = Ac

Taccalonolide AA: R1 = Ac, R2 = OH, R3 = Ac, R4 = OAc, R5 = Ac, R6 = Ac

T ide Al: R1 =3 group, R2=H, R3=H, R4 = H, R5 = Ac, R6 = H
T ide AG: R1=3.

group, R2=0H, R3=H, R4 =H, R5=Ac, R6 = Ac

Taccalonolide AU: R=H
Taccalonolide AT: R = Ac

Taccalonolide AW: R = Oac
Taccalonolide AX: R=H

Taccalonolide AV Taccalonolide AB

of
Taccalonolide AY

Hinh 1. Cau tric céc taccalonolide dugc dénh gia
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Mot diém dang chi y 1a khong chi ba hop
chat wu tién ma phan 16n taccalonolide trong thur
vién déu cho ai luc docking manh véi PXR. Xu
huéng nay goi ¥ tin hiéu lién quan PXR c6 thé
mang tinh chat & mirc khung hoa hoc hon 14 hién
tuong riéng 1é cua tirng phan t. Nhan dinh nay

A hPXR:hyperforin(simulation)
hPXR:hyperforin (PDB ID: 1M13)

MET 323
' F LEU 209

PHE 281
Hyperforin

\ 2\ < ILE 414
- \J \
PHE 288
CYS 284 Hyperforin
J LEU 240

MET 243

GLN 285

SER 247

phit hop v6i dic diém cdu tric ctia ca receptor va
ligand: PXR s& hiru héc gin rong, giau tinh
ky nuéc va cd d9 linh hoat cao, trong khi
taccalonolides la cac steroid pentacyclic oxy hoa
manh v&i khung cdng kénh, bé mit ky nude 16n
va nhiéu tim nhén lién két hydro & ngoai vi.

B hPXR:1 (simulation)

MET 323 VAL 211

v LEU 209

LEU 209

ILE 236

- Jv
-
0'. .8 4
PHE 281 i
SER 247 PHE 237
ILE 414
PHE 251 X LEU 411
PHE 420

MET 425

C hPXR:2 (simulation)

D hPXR:3 (simulation)

MET 323 VAL 211

k,\ LEU 209

// LEU 209

CIS 284

/ a ILE 236
!
v LEU 240
PHE 281
SER 2%
ILE 414
PHE 251 LEU 411

PHE 420

MET 425

MET 323 VAL 211

< v LEU 209

.
.,'

ER ZA'IA

PHE 251 X LEU 411

PHE 420

ILE 414

MET 425

Hinh 2. M6 phéng docking. A: tu thé gén cta hyperforin chdng l4p hop 1y véi ligand dong két tinh trong 1M13.
B: hPXR vdi taccalonolide A. C: hPXR vdi taccalonolide B. D: hPXR vdi taccalonolide AG.

Két qua MD 30 ns cho thiy ca ba phuc hop
vu tién déu 6n dinh & mirc protein nhung biéu
hién céc kiéu neo giit khac nhau. 2 c6 RMSD _lig
thip nhét, goi y kha ning tuong thich tét véi

ving ky nudc ciia hde gin va duy tri tu thé bén
hon trong sudt mé phong. 1 lai ndi bat vé dong
gop lién két hydro, voi occupancy HB>=1 cao
nhat va khoang céch tiép xtic nho, cho thay cac
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nhom oxy hoa ngoai vi c6 thé tham gia & hon
vao qua trinh neo ligand. Trong khi d6, 3 gan nhu
khong duy tri lién két hydro bén & giai doan cudi
nhung van gitr dugc RMSD lig twong ddi on
dinh, pht hop véi co ché 6n dinh chu yéu nho
tuong tac ky nudc va van der Waals.

D6i chiéu tryc tiép cac tu thé gan docking
v6i hoc gan hyperforin ciia 1M 13 1am 13 thém sy
khac biét giira ba hop chat. Ca ba déu chiém héc
gin cua hPXR, cho thdy rang tin hiéu docking
khong phai 1a hién trong bam ngoai bé mat. Tuy
nhién, mau tiép xtc cia chung chi trung mot
phan véi hyperforin; cic tiép xuc sau quanh
Trp299, His407 hoac Arg410 chua dugc tai tao
day du. Piéu nay cho thiy taccalonolides co6 thé
duge PXR tiép nhén theo cac kiéu gan két thay
thé. Sy khéc biét vé kiéu gan két gitra 1,2 va 3
¢6 thé lién quan dén vi tri va dinh huéng khong
gian cua cac nhom oxy hoa ngoai vi trén bo
khung taccalonolide. Trong khi khung steroid
cdng kénh tao thuén loi cho tuong tac ky nuéc
va van der Waals véi cac residue nhu Leu209,
Met243, Leu240, Phe288, Ile414 va Phe420, cac
nhoém nhan/cho lién két hydro lai c¢6 thé anh
hudng dén kha ning tao neo phan cuc véi cac
residue nhu Ser247 hoic GIn285. Pidu nay co
thé giai thich vi sao 1 duy tri lién két hydro tot
hon, 2 6n dinh hon vé tu thé gén, con 3 dé bi anh
hudng boi va cham cuc bd va gan nhu mat lién
két hydro & giai doan cudi md phong.

Bén canh do, cac dit liéu nay cho thay trong
cung mot khung hoa hoc, cac bién thé cau tric
c6 thé khai thac nhiing kiéu bam khac nhau Ién
PXR: hodc uu tién neo phan cuc, hodc uu tién
tuong tac ky nudc ¢ vung ria hay héc phy trong
cung vi tri gin. Tuy nhién, véi dit liéu hién co,
chua du co so dé khéng dinh mot nhém chirc don
1¢ 14 yéu t6 céu tric quyét dinh hoat tinh lién
quan dén PXR. N6i cach khac, chua nén két luan
rﬁng su hién dién ctia mot nhom chie nhat dinh
ddng nghia v6i nguy co doc tinh cao; cach dién
giai phu hop hon 1a xem toan b khung
taccalonolide nhu mét nhém céu tric can dugc
canh glac vé nguy co twong tac véi PXR.

Y nghia doc hoc ctia phat hién nay can duoc
dién giai than trong. PXR 14 thy thé nhén gitt vai
tro diéu hoa cac gen chuyén hoa va thai trir

xenobiotic; vi vy, néu mot khung hoa hoc diéu
bién manh PXR, nguy co bat loi c6 thé xuat hién
0 dang cam (ng enzyme, thay d6i van chuyén
thudc va tang tuong tac thudc—thudc, dac biét
lién quan dén cac truc nhu CYP3A4, ABCB1/P-
gp va UGT1A. Tuy nhién, chi tir docking va MD
chua thé khang dinh chiéu tac dong nay 1a hoat
hoéa hay e ché, trong khi hé qua doc hoc con phu
thudc tryc tiép vao ban chét diéu bién thy thé. Vi
vay, két qua hién tai phu hop dé xem taccalonolide
13 mot nhém cdu tric can duoc sang loc va giam
thiéu nguy co lién quan PXR tir som trong qua
trinh thiét ké va téi uu héa ciu truc.

Nghién ctru ndy con mot sd han ché. Thoi
lwgng MD 30 ns phu hgp cho muc ti€u sang loc
dinh huéng, nhung van con ngin dé danh gia dy
du d6 bén dai han cua cac kiéu gén két. Bén canh
d6, nghién ctru chua thuc hién tinh todn nang
luong tu do gin két hodc phan ra dong gop theo
tirng amino acid. Vi vay, cac nghién ctru in silico
tiép theo nén can nhéc bd sung cac phuong phap
tinh toan ning lugng tu do gin két nhu MM-
PBSA hoic MM-GBSA nhim danh gia chinh
xac hon déc tinh ge"ln két nhiét dong hoc cuia cac
phuc hop nay. Quan trong hon, hién chua c6 div
liéu chirc nang dé phan biét cac hop chét uu tién
la agonist, partial agonist hay antagonist cua
PXR. Cac nghién ciru tiép theo nén wu tién cac
mo hinh lién quan dén PXR nguoi, bao gdm thir
nghiém gen bao cdo, danh gia cam 1ng
CYP3A4/ABCB1/UGTIA hoic céc h¢ té bao
gan nguoi, tir d6 1am rd hon y nghia an toan cua
bo khung taccalonolide.

5. Két luan

Docking 20 taccalonolide 1én PXR (1M13)
xac dinh ba hop chit uu tién gdm 1, 2 va 3, trong
d6 thi tu 4i luc du doén cao nhat1a 2,3 va 1. M6
phong MD 30 ns cho thay ca ba phuc hop déu
duy tri 6n dinh; 2 c6 tu thé gan 6n dinh nhat, 1
duy tri mang lién két hydro bén hon, con 3 6n
dinh cht yéu nho cac tuong tac ky nude va van
der Waals. Phan tich tu thé gin tir docking cho
thdy ca ba hop chét déu chiém hdc gin kinh dién
ctia IM13, nhung 1 va 2 c6 hinh hoc tu thé gan
dang tin cdy hon, trong khi 3 can duogc tdi wu hoa
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thém trudc khi dién giai siu & muc tiép xic
amino acid. Cac hop chét wu tién nay nén duoc
kiém ching bang cac thir nghiém chirc ning
PXR trong nhitng nghién ctru tiép theo.

Lo1i cam on

Nghién ctru nay khong nhan tai trg cu thé.

Céc tac gia cam két khong c6 xung dot 1oi ich.
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