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Compound 335, Name: 2h source: [30] Compound 36, Name: 16b source: [48] Compound 38, Name: If source: [30]
Esperimental HDAC3 pICsp: 6.24 Espenimental HDAC3 plCsp: 6.17 Enperimental HDACS plCsp: 6.04
Predicted atom-based HDAC3 pICsp: 630  Predicted atom-based HDAC3 plCsp: 6.19 Predicted atom-based HDAC3 plCsp: 622

D

J
Compound 1 Name: 16h source: [46] Compound 2, Name: 13a souree: [48] Compound 3, Name: 11i source: [46]
Expenimental HDAC3 plCsy: 8533 Experimental HDAC3 plCsq: 9.55 Experimental HDAC3 pICsp: 9.42

Predicted atom-based HDACS plCsp: 8.68 Predicted atom-based HDAC3 pICso: 9.34  Predicted atom-based HDAC3 plCsg: 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 regions shown as green color,
unfavorable regions as red color.
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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 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.

S3



Zinc-0
—Zinc-N

Ligand
Protein
——Zinc

Zinc-ligand coordination

RMSD(Angstroms)

S T TR T
Distance{Angstroms)

& o =

w
r..:

60 80 W0
o 20 40 G0 &0 100
Time(ns) Time(ns)

0 20 a0

Figure S3. 100 ns MD results for the HDAC3- compound 1 complex (PDB ID: 4A69).
A) RMSD plot for the HDAC3- compound 1 complex. 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)
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Figure S4. Hydrogen bond distance analysis of 100ns MD results for the HDAC3-1
complex. A) RMSD plot for the HDAC3- compound 1 complex. A) Distance analysis of
compound 1 — HIS134 (red lines) and compound 1 — HIS135 (cyan lines) B) Distance
analysis of ligand — TYR298 (red lines) and compound 1 — HIS135 (cyan lines). C)

Distance analysis of compound 1 — D93 (O —red lines, C=0 cyan lines).
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Figure S5. 100 ns MD results for the HDAC3- compound 2 complex (PDB ID: 4A69).
A) RMSD plot for the HDAC3- compound 2 complex. A) 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)
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Figure S6. Hydrogen bond distance analysis of 100 ns MD results for the HDAC3-2
complex (PDB ID: 4A69). A) RMSD plot for the HDAC3-2 complex. A) Distance
analysis of compound 2 — HIS134 (red lines) and compound 2 — HIS135 (cyan lines) B)
Distance analysis of compound 2 — TYR298 (red lines) and compound 2 — HIS135
(cyan lines). C) Distance analysis of compound 2 — D93 (O —red lines, C=0 cyan lines).
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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
- . Class experimental Ref.
number original article pICso

o
1 I g training 9.55 [46]
—0
16h

gl
2 O mw training 9.55 48]

13a
(o]
o]
I H
3 @j)\ /\O\H/N\u/\/ training 9.42 [46]
(o]

111
0
N
[ H -
4 Ny~ training 9.36 [46]
I
11h

0
5 cl 0 HAQ(N\NN training 9.21 [46]
H
0

16f
)
x N H
TR N o
6 c NN training 9.18 [46]
6 H
16b

(o]
S N H
7 . o " N~ | training 9.08 [46]
o H
16e
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8 training 9.07 [46]
o
11n
o
N
STON
H H . .
9 7 /\O\(N\N/\/ training 9.05 [46]
o H
11d
10 hn : " 0_ training 9.02 [50]
(o]
3b
o]
11 N AQ\,("\(\/ training 8.99 [46]
(o]
11le
(o]
12 \u/\/ training 8.88 [46]
(o]
111
o
~ N "
Br N M N_ .-
13 N training 8.88 [46]
(o}
16¢
H (o]
W)kﬂ H
14 N Ny~ training 8.84 [46]
o H
11k
(o]
15 N N~ training 8.83 [46]
H
(o]
l1c
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16 training 8.81 [46]
o H
11f
o
17 F NH "\u/\/ training 8.79 [46]
(o]
16a
(o]
18 N7 "\u/\/ training 8.75 [46]
(o]
11b
(o]
NN N 4
19 (AN “mN\NW training 8.69 [46]
H
(o]
l1g
' H
(T
20 OYN " training 8.46 [50]
(o]
2d
21 Q‘H - “ﬁr training 8.44 [50]
° o}
3c
¢ — [o]
u‘< >—< H
22 H N\_\ training 8.21 [48]
24a
0 H
23 N training 8.07 [50]
(o]
11
:<: H H /_/_/ .
24 N C ;N—g training 7.73 [50]
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25 training 7.71 [50]
o]
3a
0 H
vO)‘\N/N\/\
H H
26 Qj(v training 7.70 [48]
H
16a
O_\ C <°
o H
27 —N training 7.61 [48]
H \
24c¢
28 Q_}L' HM_/J training 7.49 [50]
\ < > < H
¢ o
3d
(o]
H
29 . training 7.40 [50]
(o]
2g
o H
N/N\/\ o
30 ©\/ﬁ H training 7.01 [48]
16¢
o H
N’NW L.
31 - H training 6.80 [50]
(o]
la
3 ; { ﬁrﬁ ini 6.73 [50]
\ C ;‘H traming .
° o]
2]
0 H
A N’N\/\/
33 H training 6.53 [50]
li
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34 training 6.51 [48]
o H
13d
35 ;n L‘J_/_/J training 6.25 [50]
\ < > < H
¢ (o]
2h
H NP
36 OL @ training 6.17 [48]
N (0}
H
16b
o H
N~
37 ” training 6.05 [50]
1k
H
~ N/N\/\/ -
38 \< H training 6.04 [50]
1f
0 H
N7 NSNS ..
39 « " training 5.81 [50]
1d
(0]
= N
40 HO 0 “AQ\’(N\N/\/ test 9.29 [46]
H
11m
H (o]
N N
| w H
41 N test 9.24 [46]
16d
(o]
S ” H
42 Br o N\N/\/ test 9.21 [46]
H
l6g
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43 N fest 7.90 [48]
N o
NH
15a
b
OANAQ\/\’(H
44 A test 7.78 [48]
N (o]
NH
12a
H
N
Oi/\
N
45 HAQ\A("‘N o fest 7.46 [48]
o H
13c
o H
46 @*ﬂ test 731 [48]
24b
.: .i o]
47 NN test 7.17 [50]
(SR-3558) N '
le
0 ; ;
N~ \/§<
48 @(ﬂﬁ" ¢F test 7.16 [50]
(o]
2f
o /_/
49 >—5 Y test 7.11 [48]
o H
—+¢ O,
15¢
[o]
50 Q\rﬂ H fest 7.07 [50]
(o]
2m
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51 test 6.73 [50]
0
21
o H
W W
52 O\o o test 6.51 [50]
Ic
53 0;—3 : L‘uﬁ/_/—ﬁ test 5.96 [50]
2i
o H
o N’N\/\/
54 - test 5.87 [50]
1b
0 H
H
55 O\“/N test 5.81 [50]
(o]
2a
o H
N/N\/\/
56 H test 5.72 [50]
1h
R
o~
N
57 O\’Q b_{ ) In, 5.30 [48]
-N
n H \_\
15b
o H
~ SN
58 \ o In. 5.30 [50]
lg
N
Oi/\
N
59 H N N In. 5.28 [48]
o H
13b
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60 Cr o In. <5.00 [50]
1j
0 H
N/N
H
61 OYN\/O/LH T In. <5.00 [50]
(o]
2b
o]
62 QYN In. <5.00 [50]
(o]
2c
Oy
"VO)‘\""/N\/\/W\/
63 N In. <5.00 [50]
(o]
2k

S15




Table S2. Prediction values of the best atom-based QSAR model generated for training
set, test set and inactive set for HDAC3

Prediction
Compound of
name in HDAC3 atom-based-

Compound original experimental QSAR
number article Class pICso (pICso) Ref.

1 - 8.69
16h training 9.55 [46]

2 - 9.55
13a training 9.55 [48]

3 : - 9.07
111 training 9.42 [46]

4 o 9.39
11h training 9.36 [46]

S . 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 o 8.78
11k training 8.84 [46]

15 . 8.91
11c training 8.83 [46]

16 . 8.82
11f training 8.81 [46]

17 . 9.09
16a training 8.79 [46]

18 . 8.82
11b training 8.75 [46]

19 . 8.93
1lg 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]
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23 . 8.18

11 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

2g training 7.40 [50]
30 . 7.13

16¢ training 7.01 [48]
31 . 6.46

la training 6.80 [50]
32 : . 6.96

2j training 6.73 [50]
33 : . 6.67

1i training 6.53 [50]
34 . 6.79

13d training 6.51 [48]
35 o 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

16g 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]
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]
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50 7.81
2m test 7.07 [50]

51 7.88
21 test 6.73 [50]

52 7.32
Ic test 6.51 [50]

53 . 7.85
21 test 5.96 [50]

54 6.19
1b test 5.87 [50]

55 8.08
2a test 5.81 [50]

56 6.74
lh test 5.72 [50]

57 , . 7.54
15b inactive 5.30 [48]

58 , . 6.36
g 1nactive 5.30 [50]

59 _ . 7.56
13b inactive 5.28 [48]

60 : S 6.11
1j 1nactive <5.00 [50]

61 , . 7.96
2b inactive <5.00 [50]

62 . . 7.97
2¢ 1nactive <5.00 [50]

63 _ . 7.19
2k inactive <5.00 [50]
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Table S3. Prediction values of the best BFE model generated for training set, test set and
inactive set for HDAC3

Compoun Prediction of
Compoun dID Dockin HD.A €3 BIE
d number | original Class g score ex;;e;)‘;lél;nta MODiZL19_ Ref.
article (pICs0)

1 16h | training | -8.96 9.55 8.64 [46]
2 13a training | -9.87 9.55 9.38 [48]
3 1i training | -9.18 9.42 9.12 [46]
4 11h training | -10.10 9.36 9.19 [46]
5 16f | training | -9.29 9.21 9.08 [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 1lg | 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 11 training | -9.26 8.07 8.15 [50]
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7.51

24 2e training | -8.88 7.73 [50]
25 3a training | -8.88 771 8.49 [50]
26 16a training | -8.85 7.70 7.65 [48]
27 24c¢ training | -6.54 7.61 7.12 [48]
28 3d training | -10.68 7.49 7.99 [50]
29 2 training | -9.63 7.40 7.62 [50]
30 16¢ training | -7.18 7.01 6.76 [48]
31 la training | -8.30 6.80 7.19 [50]
32 2j training | -8.97 6.73 7.22 [50]
33 li 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 If 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 16¢ test 9.13 9.21 9.37 [46]
43 152 test -8.65 7.90 8.53 [48]
44 12a test -8.65 7.78 8.10 [48]
45 13¢ test -8.84 7.46 742 [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]
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7.56

51 21 test | -7.65 6.73 [50]
52 lc test 2753 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 29.09 5.81 6.27 [50]
56 1h test -6.94 5.72 6.42 [50]
57 15b inactive | -7.28 5.30 5.39 [48]
58 lg inactive | -7.59 5.30 5.85 [50]
59 13b inactive | -9.42 5.8 4.79 [48]
60 1j 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]
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Table S4. 2D chemical structures and biological data of tested compounds.

Molecular structure and ID in the original publication HD.AC3
Compound Class experimental Ref.
[53]
number pICso
[¢]
N
‘ N e V\
H
64 Test 7.04 [53]
YH
O
7a
(o]
N
65 Test 6.46 [53]
YH
(@)
7b
(o}
N
66 O Test 5.82 [53]
\H/H
O
Tc
(e}
O H/N\/\/\/
67 O Test <5.00 [53]
H
N
\ﬂ/
7d
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68 YH Test 5.80 [53]
o)
7e
(0]
N
H/ \/\/v
69 \[(H Test <5.00 [53]
o)
7f
0
N
”/ SN
70 HN Test <5.00 [53]
g
o
N
H/ \/\/\/
9% @ 1uM
HN ’
71 Test 42%@10uM [53]
7h
N
N/ ‘ N/ \/\
H
72 ©/\N/KN Test 7.37 [53]
H
28a
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73 O/\N y Test 6.70 [53]
H
28b
(0]
§
N NN 41%@1uM
74 )\ | H Test 87(/81(1)1 v | 53]
0 0
N \N
H
28¢
(0]
N
N/ N/ \/\
H
N)\N
75 O ; Test 7.09 [53]
28d
a N ‘ H/H\/\
76 @A)\ Test 7.22 [53]
28¢
o)
77 /@/\)\ Test 7.43 [53]
Cl
28f
(0]
N
al N/ ‘ u/ \/\
)\
78 N N Test 7.24 [53]

28g
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79 Test 6.92 [53]
/“\)
28h
(o]
H
N ‘ TN
H
)\
80 v©/\u N Test 6.96 53]
YH
(6]
28i
(o]
NF /H\/\/\/
N)\N
81 0 H Test <5.00 [53]
28
[e]
82 @\/\)\ | Test 5.14 [53]
O
28k
(o]
F N NN
83 O/\N)\N | Test 5.52 [53]
H
281
[e]
N | H/H\/\/\/
PN
84 Test 5.07 [53]

§

28m

S25




" | TN
H
85 N)\N Test 7.52 [53]
= N
40a
(o]
¥
N NN
| H
86 K\ )\N Test 7.00 [53]
HN \)
/ N
40b
N
N A N
| H
87 K\ )\N Test 6.52 [53]
—N \)
/ N
40c
[e]
N N/n\/\/\/
| H
N)\N
88 Q Test 6.00 53]
40d
N/ | N/H\/\/\/
PN
89 O Test 5.85 [53]

40e
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Table S5. Prediction values of the best atom-based QSAR model generated for training
set, test set and inactive set for HDAC3

Prediction
Compound Coml{oynd HD.AC3 of
number ID original Class experimental | atom-based- Ref.
article pICso QSAR
(pICso)
64 7a Test 7.04 7.03 [53]
65 7b Test 6.46 6.59 [53]
66 Tc Test 5.82 6.57 [53]
67 7d Test <5.00 6.43 [53]
68 Te Test 5.80 7.25 [53]
69 7f Test <5.00 7.05 [53]
70 g Test <5.00 6.98 [53]
71 7h Test 9%@1uM 6.82 [53]
72 28a Test 737 7.85 [53]
73 28b Test 6.70 7.29 [53]
74 28¢ Test 41%@1uM 7.39 [53]
75 28d Test 7.09 7.82 [53]
76 28e Test 722 7.12 [53]
77 28f Test 7.43 7.96 [53]
78 28¢ 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]
83 281 Test 5.52 7.25 [53]
84 28m Test 5.07 7.61 [53]
85 40a Test 7.52 7.63 [53]
86 40b Test 7.00 7.18 [53]
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6.52

87 40¢ Test 6.52 [53]
88 40d Test 6.00 7.40 [53]
89 40e Test 5.85 7.13 [53]
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Table S6. Prediction values of the best BFE model generated for tested compounds for

HDAC3
Prediction of
Compound fl;)l(l)llﬂ(g);lnna(} Class Docking ex;]:ii(e:ital BFE Ref.
number article score pICso MODEL19 1
(pICso)
64 7a Test -9.24 7.04 7.16 [53]
65 7b Test -9.48 6.46 6.89 [53]
66 Tc Test 9.48 5.82 6.36 [53]
67 7d Test 733 <5.00 541 [53]
68 Te Test -6.87 5.80 6.69 [53]
69 7f Test -5.42 <5.00 5.07 [53]
70 g Test 621 <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 777 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 28¢ 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]
81 28 Test -4.99 <5.00 1.65 [53]
82 28k Test -4.14 5.14 0.61 [53]
83 281 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 7.64 [53]
86 40b Test -8.01 7.00 7.29 [53]
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6.86

87 40¢ Test -7.59 6.52 [53]
88 40d Test -7.10 6.00 6.13 [53]
89 40e Test 776 5.85 6.11 [53]
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