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Compound 35, Name: 2h source:[50] Compound 36, Name: 16b source: [48] COMQOMd 38, Name: 1f source: [50]
Experimental HDAC3 plICsp: 6.24 Experimental HDAC3 plCsp: 6.17 Experimental HDAC3 plCso: 6.04
Predicted atom-based HDAC3 pICsy: 6.39 Predicted atom-based HDAC3 pICsp: 6.19 Predicted atom-based HDAC3 pICso: 6.22
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Compound 1, Name: 16h source: [46] Compound 2, Name: 13a source: [48] Compound 3, Name: 11i source: [46]
Experimental HDAC3 pICsp: 9.55 Experimental HDAC3 pICsp: 9.55 Experimental HDAC3 pICsp: 942

Predicted atom-based HDAC3 pICsp: 8.68 Predicted atom-based HDAC3 pICsp: 9.54 Predicted atom-based HDAC3 pICsp: 9.07

Figure S1. Visualization of Atom-based 3D-QSAR model in training set. A) Compound 35 [50]
B) Compound 36 [48] , C) Compound 38 [50], D) Compound 1 [46] E) Compound 2 [48] F)
Compound 3 [46]. Favorable region is shown as green color, unfavorable region as red color.

S2



F200

Figure S2. Docking poses of training set (39 compounds, A, green colored sticks),
external test set (17 compounds, B, orange colored sticks), inactive set (7 compounds,
C, gray colored sticks) in HDAC3 (PDB ID: 4A69). Hydrogen bonds (cyan dashed lines),
hydrophobic interactions (magenta dashed lines) and metal coordination (red dashed
lines) between inhibitors and the protein are shown. Relevant residues are shown in stick
representation with salmon carbon atoms in HDAC3. The zinc ion is shown as cyan

colored sphere.
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Figure S3. 50ns MD results for the HDAC3-1 complex (PDB ID: 4A69). A) RMSD plot
for the HDAC3-1. The ligand is represented as red line, the backbone atoms of the
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protein as green line, and the zinc ion as blue line. B) The distance between zinc and free
amino group of ligand (cyan lines) and the distance between zinc and carbonyl oxygen of

ligand (red lines)
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Figure S4. 50ns MD results for the HDAC3-2 complex (PDB ID: 4A69). A) RMSD plot
for the HDAC3-2. The ligand is represented as red line, the backbone atoms of the
protein as green line, and the zinc ion as blue line. B) The distance between zinc and free
amino group of ligand (cyan lines) and the distance between zinc and carbonyl oxygen of

ligand (red lines)

Table S1. 2D chemical structures and biological data of compounds in training set,

external test set and inactive set.

Compound Molecular structure — ID in the HD.AC3
o . Class experimental Ref.
number original article 0IC
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@L mw training 9.55 [48]
13a
o]
o N
I w H ..
“\n/‘\/ training 9.42 [46]
o]
11i
(0]
H
[ * H -
Ry training 9.36 [46]
0 H
11h
(0]
= ” H
cl 0 N training 9.21 [46]
0 H
16f
(0]
= H H
cl NH NN training 9.18 [46]
0 H
16b
(0]
= N H
F o M N training 9.08 [46]
0 H
16e
0
= N
_ ) N training 9.07 [46]
11n
)
N
SN
H H .
7 N training 9.05 [46]
H
0
11d
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10 _ N training 9.02 [50]
PI{N : N .
0
3b
o}
[ " H
11 w QN\EW training 8.99 [46]
(o}
1le
0
%ﬁ H
12 N "\ﬂ/\/ training 8.88 [46]
(0]
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(0}
Br \;JH H n\ H.
13 N training 8.88 [46]
o]
16¢
H 0
W)Ln H -
14 N Ny training 8.84 [46]
H
11k
(0]
Y ” H
15 N N training 8.83 [46]
H
11c
o]
16 L~ N training 8.81 [46]
H
11f
0}
= N
17 F Nk H/\O\FH\H/\/ training 8.79 [46]
o]
16a
(0]
= N ..
18 Jow H training 8.75 [46]
N
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19 training 8.69 [46]
0 H
119
o H
Yonhe
20 @(N ! training 8.46 [50]
(o]
2d
21 erﬁ : H-uﬁﬁ training 8.44 [50]
¢ [¢]
3¢
Q—\ @ <°
N H
22 " ,.—"\_\ training 8.21 [48]
24a
0 H
H\/@)L:/N\/\/
23 N training 8.07 [50]
o]
1l
H H /—ﬁ/
24 ;—N, C :N—g training 7.73 [50]
? o}
2e
o H
O
H - -
25 ©\/\r” training 7.71 [50]
0
3a
o H
T
H
26 %” training 7.70 [48]
H
16a
Q_\ P
27 °Oﬂ_: training 761 [48]




24c

28 training 7.49 [50]
(o]
3d
0 H
Pen
29 Q(N " training 7.40 [50]
o
29
o H
N/N\/\
30 Q:ﬁn training 7.01 [48]
16¢
o H
NS .
31 - /©)LH training 6.80 [50]
(o]
la
H H /_/I
32 ;—N\ S ;N-ﬂ training 6.73 [50]
? o
2j
o H
= N/N\/\/ o
33 H training 6.53 [50]
1i
@:i/\ -
N 0
34 H N training 6.51 [48]
o H
13d
35 ;_E H_»/JJJ training 6.25 [50]
N\ < > i H
° o]
2h
: HN’NH ..
36 QIF @ training 6.17 [48]
N (o]
16b
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37 training 6.05 [50]
1k
0 H
N
38 O hihd training 6.04 [50]
1f
0 H
Z N~
39 ”\\ N training 5.81 [50]
1d
0]
40 HO o " N test 9.29 [46]
H
11m
H 0
N
I W :
41 W test 9.24 [46]
16d
(0]
== N
42 . M Hmnm,\/ test 9.21 [46]
H
169
Y
o)\N/\Q\"/H
43 I M test 7.90 [48]
x
NH
15a
e
OA\N/\Q\/YH
44 AN test 7.78 [48]
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45 test 7.46 [48]
& N
H
13c
a H
POR e
H
46 O)k: test 7.31 [48]
24b
.: .i (o]
47 2‘2\_\_ test 7.17 [50]
(SR-3558) '
le
0 | .
y
48 Q\WHVOAH e test 7.16 [50]
0
of
(o] : H /—/
49 N N-N test 7.11 [48]
\ < > g‘ H
15¢
o]
50 Q’(: H test 7.07 [50]
o
2m
Q H
H N/N\/
51 OYN H test 6.73 [50]
(¢}
2l
o H
N/N\/\/
52 O\O H test 6.51 [50]
1c
53 C;ﬁﬂ a L‘zh/_ﬁﬁ test 5.96 [50]
2i
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54 test 5.87 [50]
1b
H
H
55 @(N ! test 5.81 [50]
(o]
2a
0
N/N\/\/
56 WH test 5.72 [50]
1h
-
o=
57 QC b_{ H In. 5.30 [48]
N "7N\—\
15h
= i N/:\/\\/
58 Lo ow In. 5.30 [50]
1g
6‘;&
59 " Ny NH: In. 5.28 [48]
13b
60 YT In. <5.00 [50]
1j
a H
N
H
61 QNﬁ“ T In. <5.00 [50]
(o]
2b
H\/O)LN’NV\
62 O\r'* i In, <5.00 [50]
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a H
= N’N\/\\/\/‘\/“\/
i H
7
o
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[50]

Table S2. Prediction values of the best atom-based QSAR model generated for training

set, test set and inactive set in HDAC3

Prediction
Compound of
name in HDAC3 atom-based-

Compound original experimental QSAR
number article Class plCso (pICsp) Ref.

1 - 8.69
16h training 9.55 [46]

2 . 9.55
13a training 9.55 [48]

3 ) n 9.07
11i training 9.42 [46]

4 . 9.39
11h training 9.36 [46]

5 . 9.11
16f training 9.21 [46]

6 - 9.12
16b training 9.18 [46]

7 - 9.11
16e training 9.08 [46]

8 - 9.22
11n training 9.07 [46]

9 - 9.02
11d training 9.05 [46]

10 . 8.43
3b training 9.02 [50]

11 . 8.88
1le training 8.99 [46]

12 . 8.82
111 training 8.88 [46]

13 . 9.42
16¢ training 8.88 [46]

14 n 8.78
11k training 8.84 [46]

15 . 8.91
11c training 8.83 [46]

16 n 8.82
11f training 8.81 [46]

17 . 9.09
16a training 8.79 [46]

18 . 8.82
11b training 8.75 [46]
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19 . 8.93

11g training 8.69 [46]
20 . 7.97

2d training 8.46 [50]
21 . 7.78

3c training 8.44 [50]
22 . 7.84

24a training 8.21 [48]
23 . 8.18

1l training 8.07 [50]
24 . 7.92

2e training 7.73 [50]
25 . 7.85

3a training 7.71 [50]
26 . 7.73

16a training 7.70 [48]
27 . 7.08

24c training 7.61 [48]
28 . 7.03

3d training 7.49 [50]
29 . 7.31

29 training 7.40 [50]
30 . 7.13

16¢ training 7.01 [48]
31 . 6.46

la training 6.80 [50]
32 : - 6.96

2] training 6.73 [50]
33 _ . 6.67

1i training 6.53 [50]
34 . 6.79

13d training 6.51 [48]
35 . 6.40

2h training 6.25 [50]
36 . 6.20

16b training 6.17 [48]
37 . 5.97

1k training 6.05 [50]
38 . 6.22

1f training 6.04 [50]
39 . 6.03

1d training 5.81 [50]
40 8.69

11m test 9.29 [46]
41 8.87

16d test 9.24 [46]
42 9.14

169 test 9.21 [46]
43 8.43

15a test 7.90 [48]
44 7.13

12a test 7.78 [48]
45 7.17

13c test 7.46 [48]
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46 7.65
24b test 7.31 [48]

47 6.92
le test 7.17 [50]

48 7.54
2f test 7.16 [50]

49 7.96
15¢ test 7.11 [48]

50 7.81
2m test 7.07 [50]

51 7.88
2l test 6.73 [50]

52 7.32
1c test 6.51 [50]

53 _ 7.85
2i test 5.96 [50]

54 6.19
1b test 5.87 [50]

55 8.08
2a test 5.81 [50]

56 6.74
1h test 5.72 [50]

57 . . 7.54
15b inactive 5.30 [48]

58 . 6.36
19 inactive 5.30 [50]

59 . 7.56
13b inactive 5.28 [48]

60 . o 6.11
1j inactive <5.00 [50]

61 L 7.96
2b inactive <5.00 [50]

62 . 7.97
2C inactive <5.00 [50]

63 . 7.19
2k inactive <5.00 [50]

Table S3. Prediction values of the best BFE model generated for training set, test set and
inactive set in HDAC3

Compoun Prediction of
Compoun d IpD Dock HDAC3 BFE
P - Class " | experimenta | MODEL19 Ref.
d number | original score |
article PICso L
(PI1Csp)
1 16h | training | -8.96 9.55 8.64 [46]
2 13a training | -9.87 9.55 9.38 [48]
3 11i training | -9.18 9.42 9.12 [46]
4 11h training | -10.10 9.36 9.19 [46]
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9.08

5 16f training | -9.29 9.21 [46]
6 16b training | -10.35 9.18 9.60 [46]
7 16e training | -9.13 9.08 8.18 [46]
8 11n training | -9.38 9.07 8.95 [46]
9 11d | training | -9.08 9.05 9.24 [46]
10 3b training | -9.55 9.02 8.97 [50]
11 1le training | -9.25 8.99 9.02 [46]
12 111 training | -9.49 8.88 8.85 [46]
13 16¢ training | -10.16 8.88 8.75 [46]
14 11k | training | -10.25 8.84 9.14 [46]
15 11c training | -9.34 8.83 8.87 [46]
16 11f training | -9.40 8.81 8.90 [46]
17 16a training | -10.35 8.79 8.41 [46]
18 11b training | -9.27 8.75 8.91 [46]
19 11g training | -9.70 8.69 8.41 [46]
20 2d training | -8.88 8.46 8.59 [50]
21 3c training | -9.97 8.44 8.72 [50]
22 24a training | -6.71 8.21 7.39 [48]
23 1l training | -9.26 8.07 8.15 [50]
24 2e training | -8.88 7.73 751 [50]
25 3a training | -8.88 7.71 8.49 [50]
26 16a training | -8.85 7.70 7.65 [48]
27 24c training | -6.54 7.61 712 [48]
28 3d training | -10.68 7.49 7.99 [50]
29 29 training | -9.63 7.40 7.62 [50]
30 16¢ training | -7.18 7.01 6.76 [48]
31 1a training | -8.30 6.80 7.19 [50]
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71.22

32 2] training | -8.97 6.73 [50]
33 1i training | -8.56 6.53 6.89 [50]
34 13d | training | -8.73 6.51 7.23 [48]
35 2h training | -8.12 6.25 5.77 [50]
36 16b | training | -8.45 6.17 6.25 [48]
37 1k training | -8.24 6.05 6.00 [50]
38 1f training | -8.54 6.04 6.53 [50]
39 1d training | -8.70 5.81 5.70 [50]
40 11m test | -9.31 9.29 8.60 [46]
41 16d test | -9.76 9.24 9.75 [46]
42 164 test | -9.13 9.21 9.37 [46]
43 15a test | -8.65 7.90 8.53 [48]
44 12a test | -8.65 7.78 8.10 [48]
45 13c test | -8.84 7.46 .42 [48]
46 24b test | -7.16 7.31 8.06 [48]
47 le test | -7.20 7.17 7.85 [50]
48 2f test | -8.80 7.16 8.12 [50]
49 15¢ test | -8.58 7.11 6.30 [48]
50 2m test | -9.50 7.07 7.32 [50]
51 2l test | -7.65 6.73 7.56 [50]
52 1c test | -7.53 6.51 6.89 [50]
53 2i test | -8.67 5.96 6.19 [50]
54 1b test | -8.71 5.87 6.41 [50]
55 2a test | -9.09 5.81 6.27 [50]
56 1h test | -6.94 5.72 6.42 [50]
57 15h inactive | -7.28 5.30 5.39 [48]
58 1g inactive | -7.59 5.30 5.85 [50]
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59 13b inactive | -9.42 5.28 4.79 [48]
60 1] inactive | -4.17 <5.00 4.43 [50]
61 2b inactive | -9.60 <5.00 6.15 [50]
62 2¢ inactive | -9.20 <5.00 548 [50]
63 2k inactive | -7.49 <5.00 5.68 [50]
Table S4. 2D chemical structures and biological data of tested compounds.
. . . HDAC3
Compound Molecular structure and ID in the original publication Class | experimental Ref.
[53]
number pICso
O
N
64 Test 7.04 [53]
YH
(¢]
7a
O
H
‘ N/N\/\/
H
65 Test 6.46 [53]
YH
(@]
7b
(e}
N
‘ H/ SN
66 O Test 5.82 53]
YH
o
7C
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67 O Test <5.00 [53]
7d
(e}
N
68 \(H Test 5.80 53]
(0]
Te
(0]
N
H/ SN
69 \(H Test <5.00 53]
(e}
7f
(o]
N
H/ TN
70 N Test <5.00 53]
9
(o)
N
' SN
9% @1uM,
71 HN Test 42%@10uM [53]
7h
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N/ ‘ N/ \/\
H
H
28a
(e}
H
N/ ‘ N/N\/\/
H
73 OAN )\N Test 6.70 [53]
H
28b
o)
s
~
74 i i i Test 41%@1uM, [53]
/K ‘ 87%@10uM
AN
N N
H
28c
(o]
H
N N/N\/\
H
N)\N
75 O H Test 7.09 [53]
ﬁ)k
76 @A /k Test 7.22 [53]
/H\/\
77 Test 7.43 [53]
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78 N N Test 7.24 [53]
Cl
289
(0]
H
N | N/N\/\
N
79 ﬁ“ )\N Test 6.92 [53]
/”Q
28h
(0]
"
N/ N/N\/\
H
)\ ‘
80 VOAH N Test 6.96 53]
YH
(o]
28i
W N/H\/\/\/
N)\N |
81 O ) Test <5.00 53]
28]
(o]
W NN
82 )\ | " Test 5.14 [53]
AN
H N
28K
o
Z /H\/\/\/
83 Test 5.52 [53]
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84 v@A Test 5.07 [53]
28m
(0]
N
NF ‘ H/ DN
85 )\ Test 7.52 [53]
N N
HN ’/\
= \)
40a
(o)
g
N/ N/ \/\/v
| H
86 N, Test 7.00 [53]
5de
= N
40b
0]
N N/H\/\/\/
H
87 ﬁ )\N | Test 6.52 [53]
Y Q
/ N
40c
N N/“\/\/\/
Py
88 O N Test 6.00 [53]
|
40d
W | N/H\/\/\/
PN
89 oy Test 5.85 53]
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Table S5. Prediction values of the best atom-based QSAR model generated for training
set, test set and inactive set in HDAC3

Prediction
Compound Compoynd HDACS of
number ID or_lglnal Class experimental | atom-based- Ref.
article pICso QSAR
(PICs0)
64 7a Test 7.04 7.03 [53]
65 7b Test 6.46 6.59 [53]
66 7c Test 5.82 6.57 [53]
67 7d Test <5.00 6.43 [53]
68 7e Test 5.80 7.25 [53]
69 7f Test <5.00 7.05 [53]
70 79 Test <5.00 6.98 [53]
71 7h Test 9%@1uM 6.82 [53]
72 28a Test 7.37 7.85 [53]
73 28b Test 6.70 .29 [53]
74 28¢ Test 41%@1uM 739 [53]
75 28d Test 7.09 7.82 [53]
76 28e Test 7.22 .12 [53]
77 28f Test 7.43 7.96 [53]
78 289 Test 7.24 7.03 [53]
79 28h Test 6.92 6.80 [53]
80 28i Test 6.96 8.10 [53]
81 28] Test <5.00 6.54 [53]
82 28k Test 5.14 6.86 [53]
83 28| Test 5.52 7.25 [53]
84 28m Test 5.07 761 [53]
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85 40a Test 7.52 7.63 [53]
86 40b Test 7.00 7.18 [53]
87 40c Test 6.52 6.52 [53]
88 40d Test 6.00 7.40 [53]
89 40e Test 5.85 713 [53]

Table S6. Prediction values of the best BFE model generated for tested compounds in

HDAC3
Compound ?[grgﬁg?nna? Class | Dock. score ex;lj_é?i?nce:r?;tal Predé(;:tgn " Ref
number article ' 01Csq MODEL19 1 '
(P1Cs0)

64 7a Test -9.24 7.04 7.16 [53]
65 7b Test -9.48 6.46 6.89 [53]
66 7c Test -9.48 5.82 6.36 [53]
67 7d Test -7.33 <5.00 541 [53]
68 7e Test -6.87 5.80 6.69 [53]
69 7f Test -5.42 <5.00 5.07 [53]
70 79 Test -6.21 <5.00 3.92 [53]
71 7h Test -3.06 9%@1uM 0.24 [53]
72 28a Test -6.01 7.37 7.60 [53]
73 28b Test -6.35 6.70 6.68 [53]
74 28¢ Test -6.28 41%@1uM 7.29 [53]
75 28d Test 7.77 7.09 8.06 [53]
76 28e Test -8.13 7.22 6.86 [53]
77 28f Test -8.12 7.43 7.06 [53]
78 284 Test -7.90 7.24 7.98 [53]
79 28h Test -8.36 6.92 6.32 [53]
80 28i Test -8.09 6.96 742 [53]
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1.65

81 28] Test -4.99 <5.00 [53]
82 28k Test -4.14 5.14 0.61 [53]
83 28| Test -5.41 5.52 3.26 [53]
84 28m Test -4.66 5.07 2.69 [53]
85 40a Test -7.80 7.52 764 [53]
86 40b Test -8.01 7.00 7.29 [53]
87 40¢ Test -7.59 6.52 6.86 [53]
88 40d Test -7.10 6.00 6.13 [53]
89 40e Test -7.76 5.85 6.11 [53]
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