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[ Abstract ] Objective; To discover a small molecule active ingredient of traditional Chinese medicine
(TCM ) with the inhibitory activity of histone deacetylase ( HDAC) 3/8. Method: The molecular docking
technique was performed by AutoDock 4. 2. 6 software. Trichostatin A (TSA) was used as a reference to screen 19
small molecular components from TCM, and the default docking conformation number was set to obtain the docking
binding energy, active site amino acid residues and hydrogen bonds, and the biological activity was verified.

Result: The binding energies of 19 small molecule components from TCM to HDAC3 and HDACS8 were different.
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Among them, ursolic acid, fangchinoline and tetrandrine have low binding energies to HDAC3 and HDAC8, and
their binding activities were strong. The optimal binding energy of fangchinoline and HDAC3 at the site 1 was the
lowest ( —=26.71 kJ-mol ") , and that of HDACS at the site 9 was the lowest ( —26. 84 kJ+mol~'). The optimal
binding energy of tetrandrine and HDAC3 at the site 13 was the lowest ( —26.38 kJ+-mol '), and that of HDACS
at the site 12 was the lowest ( —25.41 kJ-mol'). In addition, the binding energy of ursolic acid and HDAC3 at
the site 16 was the lowest ( — 25.83 kJ-mol™'), and that of HDAC8 at the site 8 was the lowest
( =35.62 kJ-mol '). Three kinds of amino acids at the docking site of small molecules were rendered by PyMOL
2.3. 1. When ursolic acid was combined with HDAC3/8, the active sites produced two hydrogen bonds, and the
interaction was strong, and many amino acids were connected at the active site. The fangchinoline formed two
hydrogen bonds with the active site of HDAC3 and one hydrogen bond with the active site of HDAC8, and
hydrophobic binding with some active site amino acids. There was no hydrogen bond between tetrandrine and
HDAC3/8, and all docking sites were docked by 4 active amino acids. Three small molecules ( ursolic acid,
fangchinoline and tetrandrine ) with the best docking effect had the inhibitory activity against HDAC3/8 at the
concentration of 500 wmol -L ™" and 100 wmol-L ™", and the inhibitory activity was still optimal among the 10
selected small molecules. Conclusion: Among the screened 19 small molecules, ursolic acid, tetrandrine and

fangchinoline may be the new anti-inflammatory drugs of HDAC3/8 inhibitory target, which provides a reference for

further exploration and discovery of new anti-inflammatory drugs.
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Table 1 Binding energies of HDAC3 and small molecules at different sites
T Jie i g et A 77 T bk (i X 5 B
/A /A /A /kJ-mol 7!
i 3210 cheletythrine 0 18 20 11 -23.78
Uit 0 E5 B dauricine 11 43 24 12 -20. 14
¥ B 4 hesperidin 15 26 15 18 -15.74
H B C W tetrandrine 4 40 12 13 -26.38
B . M B fangchinoline 4 39 24 1 ~26.71
HE R glycyrrhizic acid 15 54 0 19 -15.99
# A 4 baicalin 10 12 15 5 -8.29
=R H mangiferin 11 10 13 11 -7.79
I 2% 7B brucine 3 26 8 1 -22.48
ABE R cynaroside 11 13 15 14 ~10.68
AR Z luteolin 5 8 12 4 -18. 80
11 25 Wy kaempferol 5 6 15 19 -19.93
#5259 paeoniflorin 14 25 6 3 ~5.99
B AT neomangiferin 16 17 13 11 -3.73
AE SRR ursolic acid 3 46 0 16 -25.83
HFRBR B (1R ,25)-( - ) -ephedrine hydrochloride 4 13 6 10 ~19.01
LR /INBEBH berberine hydrochloride 2 18 16 7 -21.48
S H B isoliquiritigenin 6 9 12 5 ~18.38
S Kz HF isoquercitrin 9 12 16 6 -11.76
TSA 2 7 6 10 -16.96
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25 BASAER B L 2 A S5, HoAH BAE P B0
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15, /N1 B C i bRis S 5 M 5 4k SER-351 AL A
SRR BT A SR, HAR BAE R o
IR TLE-348 B AR M PR i K 1R &5 5, o 4 2o 72
ARG L MR L 7 B, 4 Bl J2 SER-351, ILE-348,
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®2 HDACS FI/MGFEARMRMEEEE
Table 2 Binding energies of HDAC8 and small molecules at

different sites

N ﬁﬁjﬁf%@ 3!51‘)}/‘%% %f;ﬁb% i jzjiﬁjiil
11 i 3 215 0 18 20 16 -23.70
W 0 5 11 43 24 5 ~9.42
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3 B C 0 4 40 12 12 -25.41
7 & 1 bRk 4 39 24 9 -26. 84
2R 15 54 0 11 -22.65
AT 10 12 15 13 -10.63
IR 11 10 13 3 -8.16
% T 0k 3 26 8 3 -24.03
A B 11 13 15 15 -12.02
PN S 5 8 12 5 -18.80
Ll 2% 193 5 6 15 12 -15.95
SE R 14 25 6 14 -8.67
s Ry 16 17 13 19 -0.21
REIRIR 3 46 0 8 -35.62
£ 12 JBR B 4 13 6 4 -19.34
R /)N BE B 2 18 16 9 -23.57
S 6 9 12 7 -17.50
St Bt 9 12 16 8 -11.26
TSA 2 7 6 3 -19. 68
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Fig.1 Binding mode of HDAC3 and fangchinoline
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Fig.2 Binding mode of HDAC3 and tetrandrine
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Fig.3 Binding mode of HDAC3 and ursolic acid

FIBAEAE T, 77 A2 19 22 06 55, fL3R HDAC 410 i1 51
Xt HDAC i P #9400 il BE Jy b . B2 B iR Z A
i) HDAC #5510, Ferfr TSA S5 1 Al A BT A
M HDAC iy RABIAL S

A 5E SR 2% T 00 0 45 19 R 4000 18 BR T
5 HDAC3/8 A3 X #16 TE i) T 4 P 25/ 73 1, i
F TSA S8, 85 R UL BT I2x #6071 A I Oy
E RSB BCE AT AT o A SCHRSE S R L BURE SRR |
Bl i AR B AN B B OBk 5 HDAC3/8 f 45 45 i T H
b 25k /N 5, IF B T AR R E /R 5 TSA

P06 HDAC3/8 [ AHALIE M. RESRMRIEN —F) 2
S ATAE L L R TR A 0T A R AR T Y
SERAE Y KT RGBT R ERER W
REERAEIA R0y R o XU A i X
B IR 9 AR 70 K BRUE W 45 24, & R RE SRR T LB
AV LV v 240 B DXL 1 4 A 3 (IL) -18, b e 3K 58 R
F-(TNF) - Fil IL-10 7K, X 5% A W] b 23 . B
C VA AR BB FLR B O B 22 A8 4 By b 9 16 2% L4
TERREL G2 — iR AT 2
AYZG BRI AR it Wistar R 3726 K
- 191 -



9526 H4E T 4 FEXEAFFERE Vol. 26 ,No.7
2020 4 4 Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

R

LEU-292
LEU-323 ILE-322

N, Lys-325
S

LEU-292
LYs-325

D

A. HDACS 5 fig SR iR fir 1] E (9 X 4550 s B. HDACS AR SR R (9 245 & B 5 C. 5 B0 e % 90 JiE 7R s D. &5 A BERL R e e 90 JZ g 7m s E. 3 1

A3 58] R AR R R B AL 5 TLE. S 52 &R s PRO. B 22 (181 5 Tl )
4 HDACS 5fEREMXZEEN
Fig.4 Binding mode of HDACS8 and ursolic acid
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Fig.5 Binding mode of HDACS8 and fangchinoline
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