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Table A PDB ids of class 1 HDAC target proteins

Table B ICso values of 16 known class | HDAC inhibitors

Protein Name PDB id Resolutions Date
HDAC1 4BKX 3.00 A 2013
HDAC?2 4LXZ 1.85 A 2013
HDAC3 4A69 2.06 A 2012
HDACS8 1T64 1.90 A 2004

Sr. No. Compounds ICso values (nM)

HDAC1 HDAC2 HDAC3 HDACS8
1. MS-275 120 250 120 >1000
2. Cl-994 900 900 1200 >2000
3. LAQ-824 3.23 15.70 10.50 3.84
4. LBH-589 6.8 <300 <300 <300
5. Belinostat 18 - 46 -
6. SK-7041 980 980 - -
7. SAHA 30 10 17 110
8. Trichostatin A 5 18 2 25
9. Oxamflatin 100 233.1 233.1 233.1
10. Pyroxamide 200 200 200 200
11. Valproic Acid 39000 62000 161000 103000
12. Scriptaid 200 700 100 300
13. Depsipeptide 36 1 - -
14, Phenyl Butyrate 65000 - 260000 9300
15. Tubacin 1400 6270 1270 1270
16. Mocetinostat 150 290 610 >1000
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Table D Binding energy values (kcal/mol) of training set compounds

Binding energies

Inhibitors
HDAC1 HDAC?2 HDAC3 HDAC4
MS-275 -131 -139 -9.42 9.4

LBH-589 -185 -29.58 -13.55 -20.21
LAQ-824 -12.48 -30.32 -132 -17.74
TSA -13.57 -20.75 9.1 -21.87
SAHA -10.65 -21.64 -12.7 -13.34
Belinostat -22.37 -24.83 -16.4 -23.92
Oxamflatin -12.23 -20.34 -10.1 -21.22
Pyroxamide -11.52 -21.69 -14.6 -14.61

Mocetinostat -24.15 -21.8 -12.23 -
Scriptaid -95 -17.85 -19.26 -12.47

Table E Molecular descriptors of training set compounds

Mol. Mol. Huckel . Molar
Compounds Weight Polarizability Analysis (pi Refractivity LogD LogP TPSA HBD HBA
energy)

MS-275 376 40.19 45.8 108.288 2 231 106.34 4 7
LBH-589 349 41.08 38.42 105.499 1 239 77115 4 5
LAQ-824 379 436 26 111.936 1 318 8859 4 5
TSA 274 29.44 3057 80.511 14 241 9242 4 5
Saha 264 281 25.62 73.805 167 246 7843 3 5
Belinostat 318 32.39 39.69 83.47 15 1.81 955 3 6
Oxamflatin 344 35.82 42.23 93.798 2 2.73 95.5 3 6
Pyroxamide 265 27.23 26.23 71.648 1 1396  91.32 3 6
Mocetinostat 396 44.93 47.6 120.316 26 293  105.82 4 7
Scriptaid 326 35.05 35.65 100.662 1 39 9247 2 6

Continued



SASA Vander Weiner Platt Randic Balaban Harary Szeged

Wall's Index (W) Index Index Index Index Index

Volume
528.78 336.84 2622 78 13.61 1.18 98.96 3678
516.32 325.14 2128 74 12.67 1.27 89.6 2888
557.56 351.84 2462 86 14.53 1.27 100.51 3306
390.46 255.43 950 52 9.43 2.28 61.08 1142
422.78 253 954 44 9.22 18 53.35 1098
413.55 265.6 1160 62 1051 1.65 729 1622
445.67 292.02 1667 66 11.51 1.55 79.64 2285
416.05 249.8 954 44 9.22 18 53.35 1098
546.41 351.37 3031 88 14.69 1.03 112.36 4662
452.79 288.37 1432 72 11.63 1.42 85.84 2428

Model 3
2 HBD
2 HBA
7ZBL

T

Model 1
1HBD
4HBA
ZBL

Model 2
2 HBD
i, 3 HBA
- ZBL

Modcl 4
1HBD
3HBA

Model 5
2 HBD

Fig A Top five pharmacophore models. HBD, Hydrogen Bond Donor (green); HBA, Hydrogen Bond Acceptor (red);
H, Hydrophobic site (yellow); ZBL, Zinc Binding Location (blue)

Table F plCso and average plCso values of training set compounds

Compound pICso values (nm)
HDACL HDAC2 HDAC3 HDACS AV piCso

MS-275 6.92 6.60 6.92 kel 6.81
LBH-589 6.60 6.60 6.60 6.60 6.60
LAQ-824 849 7.80 7.97 841 8.16
TSA 8.30 7.74 8.69 7.60 8.07
SAHA 7.46 6.69 7 7 7.03
Belinostat 1.74 kel 7.33 kel 7.53
Oxamflatin 7 6.63 6.63 6.63 6.72
Pyroxamide 6.70 6.70 6.70 6.70 6.70
Mocetinostat 6.82 6.53 6.21 el 6.51

Scriptaid 6.69 6.15 7 6.52 6.58



Table G Screening results of pharmacophore models for validation

Modkel True False True Negative  False Negative  Ha (active Ht (total
No. Positive (TP) Positive (FP) (TN) (FN) retrieved)  retrieved)

Model-1 37 10 21 9 37 47

Model-2 24 10 20 8 24 34

Model-3 27 9 21 14 27 36

Model-4 22 14 16 19 22 36

Model-5 20 8 22 21 20 28
Formulas for sensitivity and specificity:

Sensitivity = TPTfFN
A TN
Specificity = TNIFP
Whereas
TP = True Positives
FN = False Negative
TN = True Negative
FP = False Positive
Formulas for %Y, E.F and G.H:
Ha
%Y = (22) 100
_ (Ha/Ht)
E.F = @)
_ {Ha(3A+H®)} .  (Ht-Ha)
GH = (4xHt*A) * (D-4)
Whereas
%Y = Percent Yeild
Ha = Total actives retreived
Ht = Total hits retrieved
A = Total actives indataset
D =Total decoys in dataset
Formula for p1Cso:
pICso = —log IC50 (M)
Formula for Geometric Mean:
Geometric Mean = (]_Hcl:lAk)% = YA A, ... Ay

Where

n = Total number of 1C50 values for each compound

A = Each ICsy value

ANOVA represents hypothesis testing where the null and alternate hy pothesis are:

Where
H. = Null hypothesis
H, = Alternate hypothesis

Ho:B;=0 foralii=1,....,n
Hy: B; #0 for atleast 1 coef ficient



Table H Binding energies of 16 novel hits compounds with class 1 HDACs

Binding Energies (kcal/mol)

Inhibitors
HDAC1 HDAC?2 HDAC3 HDACS
1 -14 -21.87 -10
2 -10 -16 -6
3 -13 -23.72 -18
4 -10 -22.35 -14 -21.8
5 -10 -16 -10
6 -11 -22 -13 -14.7
7 -10 -23.62 -17 -23.7
8 -17 -24 -14 -214
9 21 -29.26 -22
10 -16 -23.33 -16 -18.3
11 -16 -23 -16
12 -11 -22 -16 -23.1
13 -20 -25.15 -22 -23.6
14 -20 -24.56 21
15 -15 -24 -10 -19.3
16 -14 -25.58 -13 -23.8
Table I Molecular descriptors for 10 selected lead-like compounds
Mol Mo!. Hucke_l Molar_ Vandser
Weight N Pol_au_’lza- Analy5|s Ref_ractl- LogD  LogP TPSA (nOHNH) (nON) SASA Wall's
bility (pi energy) vity Volume
C1 361.29 6 32.93 53.19 87.88 2.6 2.56 87.85 2 6 439.11 287.38
c2 385.36 7 38.46 50.97 100.8 1.29 1.63 106.31 2 8 528.36 329.62
C3 261.06 4 25.1 335 65.54 0.2 0.61 95.69 2 6 335.39 218.52
c4 377.29 5 32.25 53.54 89.73 18 19 110 2 8 4635 294.9
C5 298.3 3 30.25 39.28 101.55 34 14 80.15 2 6 379.51 250.87
C6 27147 3 27.8 33.77 75.02 2.8 3.3 61.69 2 4 346.05 227.67
Cc7 355.1 6 35.91 46.65 94.34 1.45 17 97.08 2 4 480.67 303.33
C8 360.4 5 36.8 43.98 91.985 12 18 111.63 3 7 485.46 298.5
Cc9 431.2 5 36.05 40.64 92.46 -0.2 -0.12 138.67 4 9 475.7 307.86
C10 309.3 4 32.77 38.09 84.65 2.2 29 78.62 2 5 417.63 270.02

Continued



Weiner Platt Index Randic Balaban Harary Szeged
Index (W) Index Index Index Index
1808 132 17.72 153 94.77 2565
1651 76 11.94 1.33 89.34 2404
748 56 8.97 1.67 60.24 1268
2030 84 12.76 1.43 100.4 2740
1235 64 172 1.34 7257 1930
838 52 9.15 1.43 57.32 1186
1847 78 12.51 15 94.43 2704
1719 78 11.88 1.25 88.67 2416
1710 76 11.57 1.62 87.73 2388
1200 70 11.06 1.56 81.88 2086
N= No. of rotatable bonds
TPSA= Topological Polar Surface Area
nOHNH= Hydrogen Bonds Donor
nON= Hydrogen Bond Acceptors
SASA= Solvent Accessible Surface Area
Table J IUPAC names and SMILE codes for compound C1-C10
Compound IUPAC name SMILE code
2-{[(22)-2{[2- 5 e N
) ) NC(=0)COC1=CC=C2C(=0)\C(0C2=C1)=C
C1 (difluoromethoxy)phenyl]methylidene}-3-o xo-
] ) \C3=C(OC(F)F)C=CC=C3
2,3-dihydro-1-benzofuran-6-yl]o xy }acetamide
3-{[(22)-6-(carbamoylmethoxy)-3-0x0-2,3-
(3l(ez)-6-¢ Y ) NC(=0)COC1=CC=C2C(=0)\C(0C2=C1)=C
Cc2 dihydro-1-benzofuran-2-
) o ) \C3=CC(=CC=C3)[NH+](0)[0O-]
ylidene]methyl}phenyl)azinic acid
o3 2-[(3-acetyl-2-0x0-2H-chromen-7- CC(=0)C1=CC2=C(0C1=0)C=C(OCC(N)=
yloxyJacetamide O)Cc=C2
({1,7-dimethyl-4-ox0-3H,4H-furo[3,4-
o CC1=C2C(=NNC(=0)C2=C(NC(=0)C0OC(=
c4 d]pyridazin-5-yl}carbamoyl)methyl 3,5-
0)C3=CC(=CC(=C3)F)F)01)C
difluorobenzoate
s N'-[(1E)-1,4-benzodio xin -6-yImethylidene]-3- OC1=CC=CC(=C1)C(=0O)N\N=C\C2=CC3=
hydroxybenzohydrazide C(O[CHZ2]=[CH2]O3)C=C2
6 N'-[(1E)-(4-chlorophenyl)methylidene]-3- OC1=CC=CC(=C1)C(=O)N\N=C\C2=CC=C(

hydroxybenzohydrazide

Cl)c=C2



2-{[(22)-2-[(3,4-
Cc7 dimethoxyphenyl)methylidene]-3-0x0-2,3-
dihydro-1-benzofuran-6-yl]Joxy}acetamide
s 7-methoxy-N-[(4-sulfamoylphenyl)methyl]-1-
benzofuran-2-carboxamide
2-(5-bromo-2,4-dioxo-1,2,3,4-
C9 tetrahydropyrimidin-1-yI)-N-[1-(4-
sulfamoylphenyl)ethyl]acetamide
2-[(4-methyl-2-0 x0-3-phenyl-2H-chromen-6-

C10
yl)oxyJacetamide

COC1=C(OC)C=C(C=CI)\C=C2/0C3=CC(=
CC=C3C2=0)0CC(N)=0

COC1=C20C(=CC2=CC=C1)C(=0)NCC3=
CC=C(C=C3)[S](N)(=0)=0

CC(NC(=0)CN1C=C(Br)C(=0)NC1=0)C2=
CC=C(C=C2)[S](N)(=0)=0

CC1=C(C(=0)0C2=C1C=C(OCC(N)=0)C=
C2)C3=CC=CC=C3

/
HDAC Y
|

Fig B Binding view of selected compounds with HDAC1. A combined 3D binding view of C3, C5, C6 and C9
compounds with HDACL. These compounds form hydrogen bonds with HIS140, HIS141, ASP176, HIS178, ASP264
and TYR303 and Zn+2 of HDAC1



HDAC2

NN
HISI45 < N\
7'

T

\\‘ ASP269

Fig C Combined 3D bhinding view of C1, C2, C3, C5, C6, C7, C9 and C10 compounds with HDAC2. These compounds
formed hydrogen bonds with HIS145, HIS146, ASP181, HIS183, ASP269 and Zn+2 of HDAC2

\

Fig D Binding view of selected compounds with HDAC3. Combined 3D binding view of C5, C6, C7 and C9
compounds with HDAC3. These compounds formed hydrogen bonds with HIS134, HIS135, ASP170, HIS172,
ASP259, TYR298 and Zn+2 of HDAC3
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Fig E Binding view of selected compounds with HDAC8. Combined 3D binding view of compound C1, C2, C3, C7, C9
and C10 with HDACS8. These compounds formed hydrogen bonds with HIS142, HIS143, ASP178, HIS180, ASP267,
TYR306 and Zn+2 of HDACS.
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Fig F Bxperimental 3D binding view of (a) compound SAHA with HDAC2 and (b) compound Trichostatin A with
HDACS. Residues shown in pink formed hydrogen bonds with inhibitors. Hydrophobic residues and Zn*2 are shown

in yellow and green, respectively.
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Fig K 2D binding view of C5 and C6 with HDAC3.



