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APPENDIX A

The selected 600 proteins were as follows: 10gs, 13gs, 17gs, 19gs, 1a0l, 1a27, 1a3k, 1a5h,
laax, lad5, 1ae8, lafe, lagw, laht, 1aql, lagw, laqgx, latk, 1au0O, lau2, lau3, lau4, lavn,
lawf, 1lawh, laxs, layu, layv, layw, 1b09, 1b2y, 1b38, 1b39, 1b3d, 1b55, 1bhx, 1bic, 1bik,
1bio, 1biw, 1bj4, 1bkf, 1bl4, 1bl6, 1bl7, 1bmk, 1bmq, 1bpy, 1bui, 1bwn, 1byg, 1bzc, 1bzj, 1bzm,
1bzs, 1bzy, 1clu, 1clv, 1cly, 1c4u, 1lcdy, 1lcbc, 1cbo, 1c5w, 1c5x, 1cby, 1c8t, 1¢9h, 1c9y,
1ca8, 1cam, 1can, lcaq, 1cay, lcaz, 1cbq, 1cbs, 1ccO, 1cd9, 1cea, 1lceb, 1ciz, 1ckp, 1cqp,
lctr, 1d4p, 1d4x, 1d5j, 1d5m, 1d6v, 1d7h, 1d7i, 1d7j, 1d7x, 1d8f, 1db1l, 1db4, 1db5, 1dcy, 1dhf,
1dhs, 1di8, 1di9, 1doa, 1doj, 1drf, 1dtw, 1dvs, 1dvt, 1dvu, 1dvx, 1dvy, 1dvz, 1dwb, 1dwc, 1dwd,
lelv, lelx, lelz, le2d, 1le2q, le2s, 1le3c, 1e3k, ledh, 1e51, 1eba, 1le7a, 1e7b, 1le7c, 1le7e,
le7f, 1e7qg, le7h, 1le7i, 1e87, 1e96, 1e9h, leax, lejn, 1ek5, lekf, 1ekp, 1lekv, lemu, leou,
lep9, lequ, lere, lerr, lexa, lexx, 1fOr, 1f2w, 1f45, 1f5f, 1f5n, 1f9p, 1fak, 1fao, 1fby, 1fcx,
1fcy, 1fcz, 1fd0, 1fds, 1fdt, 1fdw, 1fgi, 1fhi, 1fin, 1fjs, 1fkb, 1fkd, 1fkf, 1fkg, 1fkh, 1fki, 1fkj, 1fls,
1fpc, 1fql, 1fuj, 1fvo, 1fzc, 1fze, 1fzf, 1fzg, 1fzv, 1905, 1g2l, 1g2m, 1g30, 1g32, 1g3m, 1949,

194k, 1g5s, 1g7f, 1979, 1986, 1g9n, 1gbn, 1gcl, 1gcq, 1gfw, 1gkc, 1gkd, 1gmn, 1gmo, 1gni,



1gos, 1gra, 1gs4, 1gua, 1guv, 1gv7, 1gwq, 1gwr, 1gyk, 1gzp, 19zq, 1gzr, 1gzy, 1gzz, 1h07,
1h08, 1h0c, 1h0v, 1hOw, 1h1b, 1h1h, 1hlv, 1hlw, 1h2m, 1h2n, 1h2t, 1h2u, 1h52, 1h53, 1h8i,
1h9u, 1he2, 1he7, 1he8, 1hh8, 1hi3, 1hi4, 1hi5, 1i0z, 1i4d, 1i4l, 1i4t, 1i5r, 1i76, 1i7g, 1i7i, libr,
licf, liei, 1ii6, 1iig, 1iis, liix, 1ikt, 1ikx, 1il0, lige, ligf, ligg, 1ligh, ligj, 1ligk, 1igm, lign, lira,
litq, litu, livy, 1j1b, 1jic, 1j78, 1j8h, 1j8u, 1j96, 1j99, 1jag, 1jbq, 1jbu, 1jdn, 1jdp, 1jdx, 1jgd,
ljiz, 1jj9, 1jk3, 1jk7, 1jk8, 1jkk, 1jqd, 1jqe, 1jsv, 1ju6, 1juj, ljvp, 1jvq, 1jwh, Ljwt, 1k21, 1k22,
1k27, 1k3l, 1k5d, 1k8r, 1kak, 1kav, 1kbc, 1kcg, 1kdk, 1kfa, 1khb, 1khf, 1kjl, 1kjr, 1kkq, 1KIt,
1kmv, 1knu, 1kqO, 1kts, 1ktt, 1kvl, 1kv2, 1kwO, 1kye, 112j, 118j, 118, 1li4, 1lpk, 1ly2, 1m17,
1m27, 1m2z, 1m3h, 1m49, 1m4da, 1m4b, 1m4u, 1m51, 1Im6w, 1m76, 1m7q, 1m9z, 1mc5,
1men, 1mkd, Immb, 1mmk, 1mmt, 1moo, 1mg5, 1mqg6, 1mrg, 1msv, 1mu2, 1mu6, 1mu7,
1mu8, 1mu9, 1mue, 1Imvs, 1mvt, 1mx1, 1mzf, 1n6c, 1n6h, 1n6k, 1n6l, 1n6n, 1n60, 1n6pP, 1nbI,
1n7i, 1n7j, 1n83, 1n86, 1n8z, 1nav, 1nax, 1nb3, 1nb5, 1nbp, 1nde, 1ne7, 1nf3, 1nf7, 1nhx,
1nhz, 1njs, 1nju, 1nkm, 1nl6, 1nl9, 1nlj, 1nlv, Inm1, 1nm6, 1nmd, 1nmg, 1nmx, 1nmy, 1nmz,
1nn0, 1nnl, 1nn3, 1nn5, 1nn6, 1nny, 1no6, 1no9, 1now, 1np0, 1nrg, 1nrl, 1nsi, 1ntl, 1nun,
1nup, 1nvq, 1nvr, 1nvs, 1nwl, 1nwr, 1nws, 1nwt, 1nwu, 1ny3, 1nyx, 1nz7, 1nzq, 100d, 100v,
1041, 1042, 1043, 1044, 1045, 1046, 1047, 1048, 1049, 104a, 104b, 104d, 1o4e, 104f, 1049,
lo4h, 104i, 104j, 104k, 104l, 1o4m, 1lo4n, 1040, 1o4p, 1o4q, 1lodr, 105d, 1o5e, 105f, lo6e,
1lo6k, 1o6l, 1o6u, 1086, 109s, loat, loec, 1of7, logt, logu, 1ohj, 1ohk, 10i9, 1oiq, 1oir, loit,
loiu, loiv, loiw, loix, 1o0jb, lojc, 1ojd, 1okl, 1okm, 1okn, 1oky, 1okz, 10l0, 1olm, 1ols, 1lolu,
lolx, 1ony, lonz, 1op3, 1095, losf, loth, 1ouk, louy, lov4, love, lovz, 1ow0, 1low3, loyn,
loyt, and 1oz1. For 10gs, 13gs, 17gs, 19¢gs, laax, lad5, 1lad8, lagw, lagx, lavn, 1bb5, 1bic,
1bio, 1bpy, 1bzs, 1c5x, 1le2s, 1le7a, le7b, le7c, lexa, lexx, 1f5k, 1fak, 1fcx, 1lfcy, 1fcz, 1fdO,
1fdt, 1fjs, 1fzc, 1g3m, 1g4k, 1986, 1gcl, 1gni, 1gra, 1gzp, 1gzq, 1h07, 1h08x3, 1h0cx3, 1i5r,
liei, 1ii6, 1itu, 1j78, 1jdp, 1li4, 1mc5, 1mrq, 1nrg, lop3, and lop3. In the case of certain

proteins that bind two ligands, two pockets were prepared.



APPENDIX B

The ChEMBL database records the affinity data (ICso, %-inhibition, %-residual activity,
etc.) without experimental detail parameters, which are the densities of inhibitors and ligands.
We must check the references to determine these parameters, or we must use standard values
instead of the actual experimental values. In the present study, we used the standard values
for the densities of the inhibitors and ligands. The protein—compound binding energy AG is

calculated from the Kg value as follows:

26 =k, TI(K,) oo sy

where ks and T are the Boltzmann constant and temperature, respectively. In the present
study, we assumed that Kd = Ki, since the binding affinities of the natural ligands have been
reported to be much weaker than those of the reported artificial ligands in many proteins. In

addition, the %inhibition value (r) gives the Ki values as follows in the present study.

o
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Ks eq. S2

Here Ks, [S], and [I] are the rate constant, the density of the inhibitor, and the density of the

substrate, respectively. The ICso value is converted to the Ki value by the Cheng—Prusoff
equation as follows.[32 4°]

G,
1+B
Ks eq. S3

As shown above, the AG value depends on the densities of the inhibitor, substrate, and Ks.

K

The ChEMBL database does not provide these parameters explicitly. Instead of the true
parameters described in each original experimental article, we used the same set of standard
values for these parameters that we used in our previous work. Namely, [I] = 50 uM, [S] = 20
uM, and Ks = 1 uM in both egs. S2 and S3, and [S]/Ks =1 in eq. S3.

Assay data with inadequate energy units or unclear energy values were excluded. The
assay data for large compounds (mass weight > 500 Da) and very small compounds (mass
weight < 150 Da) were also excluded, since Sievgene is designed for the docking of small
compounds with mass weights > 150 Da and mass weights < 500 Da. In addition, we avoided
the chemical compound structures that were not consistent with the same compounds

registered in the PubChem database.



Table S1 Correlation (R?/Q?) between the experimental data and the calculated data obtained by

the LOO cross validation test of the docking-score QSAR model over all 107 proteins.

Preferred name %Zr%fs Res wa?/i%l)b Qe RI::AaSI/ErIIDoI)d
Tyrosine-protein kinase ABL1 795 0.67 096 | 0.57 1.11
Tyrosine-protein kinase ABL2 126 0.97 032 092 0.49
Serine/threonine-protein kinase AKT 833 0.74 1.50 0.67 1.70
Serine/threonine-protein kinase AKT2 286 0.94 0.73| 0.86 1.12
Serine/threonine-protein kinase AKT3 102 0.96 0.41 0.92 0.62
ALK tyrosine kinase receptor 66 0.90 0.69| 0.64 1.46
Serine/threonine-protein kinase Aurora-A 531 0.76 085| 0.62 1.09
Serine/threonine-protein kinase Aurora-B 321 0.88 069 0.71 1.08
Serine/threonine-protein kinase Aurora-C 98 0.96 042 | 0.86 0.76
Serine/threonine-protein kinase B-raf 229 0.92 0.60 0.79 0.99
Cell division cycle 7-related protein kinase 185 0.97 022 081 0.55
Cyclin-dependent kinase 1 1582 0.47 141 0.32 1.60
Cyclin-dependent kinase 2 2223 0.40 165| 0.25 1.86
Cyclin-dependent kinase 4 1261 0.61 1.10| 0.48 1.26
Cyclin-dependent kinase 5 599 0.69 1.14| 0.56 1.37
Cyclin-dependent kinase 9 86 0.91 049 0.77 0.82
Lﬂghbr:':?r of nuclear factor kappa B kinase alpha 255 083 055 |  0.60 0.86
Dual specificity protein kinase CLK4 72 0.96 0.29 0.86 0.54
Macrophage colony stimulating factor receptor 420 0.73 1.04 | 0.59 1.30
Tyrosine-protein kinase CSK 130 0.86 0.69| 0.57 1.24
Serine/threonine-protein kinase Chk1 928 0.63 153 0.55 1.70
Serine/threonine-protein kinase Chk2 211 0.92 0.73| 0.77 1.32
Pe;ﬁu:tggcfjif:si t2yrosme phosphorylation 69 0.97 031! 0.8 0.64
rlé);&latsg)deckl;"r:;tg ;yrosme phosphorylation 57 0.99 0.19 083 0.67
Epidermal growth factor receptor erbB1 3181 1.00 1.00| 0.30 2.01
MAP kinase ERK2 296 0.91 0.76 | 0.78 1.17
MAP kinase ERK1 218 0.94 0.60| 0.81 1.08
Mitogen-activated protein kinase 15 73 0.98 0.20| 0.86 0.59
Focal adhesion kinase 1 157 0.98 0.22 0.87 0.51
Fibroblast growth factor receptor 1 548 0.76 0.81| 0.63 1.03
Fibroblast growth factor receptor 2 116 0.98 0.27| 0.89 0.65
Fibroblast growth factor receptor 3 103 0.97 0.35| 0.93 0.50
Fibroblast growth factor receptor 4 76 1.00 0.12| 0.93 0.58
Tyrosine-protein kinase receptor FLT3 423 0.86 0.69| 0.74 0.94
Glycogen synthase kinase-3 alpha 103 0.94 052 | 0.88 0.74
Glycogen synthase kinase-3 alpha 465 0.84 0.91 0.72 1.22




Glycogen synthase kinase-3 beta 1522 0.50 158 | 0.38 1.76
Tyrosine-protein kinase HCK 208 0.94 042 0.82 0.73
Receptor protein-tyrosine kinase erbB-2 707 0.69 1.02| 0.58 1.20
Homeodomain-interacting protein kinase 2 64 0.96 036 | 0.84 0.73
Homeodomain interacting protein kinase 3 61 0.99 0.15| 0.83 0.83
Insulin-like growth factor I receptor 284 0.88 0.73| 0.70 1.17
Isr;rglubr:':f[)r of nuclear factor kappa B kinase beta 468 0.79 099 | 065 131
Insulin receptor 182 0.96 042| 0.86 0.83
Interleukin-1 receptor-associated kinase 4 128 1.00 009 094 0.50
Tyrosine-protein Kinase ITK/TSK 241 0.74 0.86 | 0.49 1.23
c-Jun N-terminal kinase 1 619 0.76 1.32 0.65 1.58
c-Jun N-terminal kinase 2 311 0.89 0.88| 0.76 1.35
c-Jun N-terminal kinase 3 589 0.68 116 | 0.54 1.42
Stem cell growth factor receptor 615 0.78 0.84| 0.68 1.03
Tyrosine-protein kinase LCK 1396 0.58 1.67 0.47 1.88
LIM domain kinase 2 isoform 2b 51 1.00 0.14 0.88 0.81
Tyrosine-protein kinase Lyn 185 0.79 1.35| 0.52 211
MAP/microtubule affinity-regulating kinase 3 69 0.98 0.26| 0.88 0.62
Dual specificity mitogen-activated protein

cinasolinase 1 P 542 0.76 1.35| 0.63 1.68
Maternal embryonic leucine zipper kinase 69 0.90 0.39| 0.65 0.76
Hepatocyte growth factor receptor 325 0.88 080 | 0.72 1.23
MAP kinase-activated protein kinase 2 412 0.84 1.01| 0.73 1.34
lll/ilr,;zekll\zal\lsi—lmteractmg serine/threonine-protein 89 0.96 041! 082 0.87
Ribosomal protein S6 kinase alpha 5 89 0.98 0.32| 0.83 0.86
Myosin light chain kinase, smooth muscle 123 0.94 052 | 0.87 0.80
NIMA (never in mitosis gene a)-related kinase 2 71 0.97 0.25| 0.87 0.53
putative serine-threonine protein kinase 63 0.96 026 | 0.82 0.55
NIMA (never in mitosis gene a)-related kinase 7 62 0.99 0.14| 0.92 0.38
Egggtr);:olphlc tyrosine kinase, receptor, type 1 130 063 143 026 204
Nerve growth factor receptor Trk-A 79 0.95 042 0.76 0.94
p21-activated kinase 6 68 0.98 0.28| 0.87 0.73
Serine/threonine-protein kinase PAK7 71 0.99 0.17| 094 0.41
Platelet-derived growth factor receptor alpha 433 0.75 1.00| 0.58 1.34
Platelet-derived growth factor receptor beta 775 0.59 1.22| 047 1.39
Phosphorylase kinase gamma subunit 1 104 0.98 034 094 0.62
Phosphorylase kinase gamma subunit 2 103 0.99 031 0.93 0.72
Serine/threonine-protein kinase PIM1 462 0.72 1.29| 0.8 1.61
Serine/threonine-protein kinase PIM2 233 0.93 0.61 0.77 1.18
Serine/threonine-protein kinase PIM3 120 0.89 0.69| 0.68 1.22
cAMP-dependent protein kinase alpha-catalytic 383 086 093! 076 197

subunit




cAMP-dependent protein kinase beta-1 catalytic

subunit 308 0.89 0.88| 0.77 1.32
cAMP-dependent protein kinase, gamma

catlytic ot g 303 0.90 0.84| 0.79 1.27
Protein kinase C alpha 669 0.71 1.26| 0.61 1.49
Protein kinase C beta 441 0.83 082 0.71 1.06
Protein kinase C delta 273 0.90 0.67 0.79 1.01
Protein kinase C gamma 255 0.92 0.61| 0.80 0.98
Protein kinase C eta 220 0.90 0.71 0.76 1.16
Protein kinase C iota 195 0.94 051| 084 0.86
Protein kinase C theta 444 0.80 0.94 0.67 1.23
Protein kinase C zeta 218 0.89 0.84 0.74 1.28
Protein kinase C mu 213 0.91 0.75| 0.79 1.18
Protein kinase C nu 147 0.94 0.54 0.86 0.82
Protein kinase N2 84 0.99 021 091 0.59
Serine/threonine-protein kinase PLK1 271 0.92 0.74 0.78 1.26
Serine/threonine-protein kinase RAF 501 0.80 1.11| 0.68 1.40
Tyrosine-protein Kinase receptor RET 91 0.92 044 | 0.78 0.72
Serine/threonine-protein kinase Sgkl 106 0.96 040| 0.84 0.78
Tyrosine-protein kinase SRC 1740 0.53 1.47| 0.36 1.72
Serine/threonine-protein kinase SRPK1 75 0.94 0.39 0.78 0.78
Serine/threonine-protein kinase MST1 85 0.98 0.26 | 0.85 0.79
Tyrosine-protein kinase SYK 311 0.87 0.65| 0.72 0.98
Tyrosine-protein kinase TIE-2 540 0.80 0.78 0.68 1.00
Vascular endothelial growth factor receptor 1 539 0.72 0.80| 0.7 0.99
Vascular endothelial growth factor receptor 2 3200 1.00 1.00| 0.19 1.64
Vascular endothelial growth factor receptor 3 122 0.92 050 0.83 0.75
Serine/threonine-protein kinase WEE1 483 0.94 0.29 0.90 0.40
Tyrosine-protein kinase ZAP-70 68 0.99 027 094 0.63
MAP kinase p38 alpha 2647 1.00 1.00| 0.26 1.81
MAP kinase p38 beta 553 0.75 1.20 | 0.62 1.49
MAP kinase p38 delta 403 0.81 1.06 | 0.66 1.43
MAP kinase p38 gamma 428 0.81 1.11| 0.69 1.44

Qo

o

o

: Coefficient of determination of calculation

: RMSE in calculation

. Coefficient of determination of prediction

: RMSE in prediction




Table S2 Correlation (R?/Q?) between the experimental data and the calculated data obtained by

the 4-fold cross validation test of the docking-score QSAR model over all 107 proteins.

4-fold cross validation
Preferred name R2a RMSEC Q2 RMSEP

(kcal/mol)® (kcal/mol)?
Tyrosine-protein kinase ABL1 0.68 0.92 | 0.54 111
Tyrosine-protein kinase ABL2 1.00 0.06 | 0.74 0.91
Serine/threonine-protein kinase AKT 0.76 1.50 | 0.66 1.76
Serine/threonine-protein kinase AKT?2 0.95 0.66 | 0.84 1.19
Serine/threonine-protein kinase AKT3 1.00 0.05 | 0.87 0.78
ALK tyrosine kinase receptor 1.00 0.03 | 0.62 1.57
Serine/threonine-protein kinase Aurora-A 0.77 0.81 | 0.62 1.05
Serine/threonine-protein kinase Aurora-B 0.92 0.53 | 0.77 0.91
Serine/threonine-protein kinase Aurora-C 1.00 0.06 | 0.76 1.06
Serine/threonine-protein kinase B-raf 0.98 0.34 | 0.85 0.86
Cell division cycle 7-related protein kinase 0.99 0.13 | 0.76 0.46
Cyclin-dependent kinase 1 0.50 1.37 | 0.42 1.47
Cyclin-dependent kinase 2 1.00 1.00 | 0.26 1.86
Cyclin-dependent kinase 4 0.62 1.07 | 0.54 1.17
Cyclin-dependent kinase 5 0.64 1.21|0.47 1.46
Cyclin-dependent kinase 9 0.99 0.21]0.81 0.74
Inhibitor of nuclear factor kappa B kinase alpha subunit 0.93 0.34 1 0.71 0.68
Dual specificity protein kinase CLK4 1.00 0.01]0.74 0.73
Macrophage colony stimulating factor receptor 0.85 0.75 ] 0.68 1.10
Tyrosine-protein kinase CSK 1.00 0.05 ] 0.79 0.86
Serine/threonine-protein kinase Chkl 0.65 1.52 | 0.57 1.68
Serine/threonine-protein kinase Chk2 0.97 0.48 | 0.79 1.22
Dual-specificity tyrosine-phosphorylation regulated kinase 2 1.00 0.03 | 0.65 1.03
Dual-specificity tyrosine-phosphorylation regulated kinase 3 1.00 0.02 | 0.82 0.64
Epidermal growth factor receptor erbB1 1.00 1.00 | 0.27 1.97
MAP kinase ERK2 0.92 0.73 ] 0.80 1.10
MAP kinase ERK1 0.98 0.38 | 0.86 0.91
Mitogen-activated protein kinase 15 1.00 0.04 | 0.50 1.23
Focal adhesion kinase 1 0.99 0.10 | 0.84 0.56
Fibroblast growth factor receptor 1 0.78 0.78 | 0.61 1.03
Fibroblast growth factor receptor 2 1.00 0.08 | 0.76 0.99
Fibroblast growth factor receptor 3 1.00 0.09 | 0.79 0.93
Fibroblast growth factor receptor 4 1.00 0.04 | 0.81 0.96
Tyrosine-protein kinase receptor FLT3 0.89 0.61]0.73 0.94
Glycogen synthase kinase-3 alpha 0.99 0.16 | 0.61 1.32
Glycogen synthase kinase-3 alpha 0.82 0.96 | 0.68 1.31
Glycogen synthase kinase-3 beta 0.53 1.55|0.44 1.69
Tyrosine-protein kinase HCK 0.96 0.33]0.78 0.76




Receptor protein-tyrosine kinase erbB-2 0.72 0.96 | 0.58 1.19
Homeodomain-interacting protein kinase 2 1.00 0.05 | 0.59 1.28
Homeodomain interacting protein kKinase 3 1.00 0.04 | 0.68 1.02
Insulin-like growth factor | receptor 0.98 0.26 | 0.81 0.89
Inhibitor of nuclear factor kappa B kinase beta subunit 0.82 0.92 | 0.68 1.24
Insulin receptor 0.98 0.28 | 0.79 1.04
Interleukin-1 receptor-associated kinase 4 1.00 0.12 | 0.82 0.87
Tyrosine-protein Kinase ITK/TSK 0.99 0.15]0.74 0.90
c-Jun N-terminal kinase 1 0.77 1.28 | 0.65 1.60
c-Jun N-terminal kinase 2 0.93 0.73]0.79 1.27
c-Jun N-terminal kinase 3 0.66 1.18 | 0.48 1.45
Stem cell growth factor receptor 0.79 0.83 | 0.63 111
Tyrosine-protein kinase LCK 0.64 1.55|0.58 1.67
LIM domain kinase 2 isoform 2b 1.00 0.01|0.80 1.04
Tyrosine-protein kinase Lyn 0.99 0.23 1 0.81 1.25
MAP/microtubule affinity-regulating kinase 3 1.00 0.05 | 0.65 1.09
Dual specificity mitogen-activated protein kinase kinase 1 0.76 1.38 | 0.61 1.76
Maternal embryonic leucine zipper kinase 1.00 0.04 | 0.74 0.62
Hepatocyte growth factor receptor 0.92 0.65 | 0.72 1.22
MAP kinase-activated protein kinase 2 0.86 0.97 | 0.70 1.40
MAP kinase-interacting serine/threonine-protein kinase MNK1 | 1.00 0.05 | 0.86 0.79
Ribosomal protein S6 kinase alpha 5 1.00 0.07 | 0.77 1.03
Myosin light chain kinase, smooth muscle 0.99 0.18 | 0.82 0.97
NIMA (never in mitosis gene a)-related kinase 2 1.00 0.03 | 0.66 0.76
putative serine-threonine protein kinase 1.00 0.03 | 0.66 0.75
NIMA (never in mitosis gene a)-related kinase 7 1.00 0.04 | 0.60 0.89
Neurotrophic tyrosine kinase, receptor, type 1 isoform 1 1.00 0.09 | 0.65 1.03
Nerve growth factor receptor Trk-A 1.00 0.04 | 0.73 0.92
p21-activated kinase 6 1.00 0.04 | 0.86 0.67
Serine/threonine-protein kinase PAK7 1.00 0.04 | 0.59 1.03
Platelet-derived growth factor receptor alpha 0.75 1.03 | 0.55 1.38
Platelet-derived growth factor receptor beta 0.59 1.25|0.44 1.46
Phosphorylase kinase gamma subunit 1 1.00 0.06 | 0.86 0.99
Phosphorylase kinase gamma subunit 2 1.00 0.06 | 0.87 0.97
Serine/threonine-protein kinase PIM1 0.81 1.06 | 0.62 1.49
Serine/threonine-protein kinase PIM2 0.98 0.37 | 0.85 0.96
Serine/threonine-protein kinase PIM3 1.00 0.05]0.83 0.93
cAMP-dependent protein kinase alpha-catalytic subunit 0.87 0.93 ] 0.75 1.28
CAMP-dependent protein kinase beta-1 catalytic subunit 0.92 0.77 | 0.75 1.37
CAMP-dependent protein kinase, gamma catalytic subunit 0.92 0.80 | 0.77 1.32
Protein kinase C alpha 0.78 1.14 | 0.67 1.39
Protein kinase C beta 0.87 0.73]0.73 1.06
Protein kinase C delta 0.96 0.46 | 0.80 0.98
Protein kinase C gamma 0.97 0.40 | 0.81 0.94
Protein kinase C eta 0.98 0.36 | 0.82 0.98
Protein kinase C iota 1.00 0.14 | 0.87 0.83




Protein kinase C theta 0.85 0.83|0.70 1.18
Protein kinase C zeta 0.97 0.41]0.83 1.04
Protein kinase C mu 0.97 0.40 | 0.74 1.32
Protein kinase C nu 1.00 0.14 | 0.81 0.97
Protein kinase N2 1.00 0.05|0.78 0.92
Serine/threonine-protein kinase PLK1 0.92 0.74 1 0.72 1.36
Serine/threonine-protein kinase RAF 0.82 1.07 | 0.67 1.43
Tyrosine-protein Kinase receptor RET 1.00 0.05 | 0.67 0.86
Serine/threonine-protein kinase Sgkl 1.00 0.07 | 0.66 1.04
Tyrosine-protein kinase SRC 0.57 1.38 | 0.50 1.48
Serine/threonine-protein kinase SRPK1 1.00 0.03 ] 0.72 0.90
Serine/threonine-protein kinase MST1 1.00 0.04 ] 0.82 0.78
Tyrosine-protein kinase SYK 0.92 0.53 | 0.72 1.02
Tyrosine-protein kinase TIE-2 0.83 0.66 | 0.69 0.90
Vascular endothelial growth factor receptor 1 0.76 0.72 | 0.61 0.90
Vascular endothelial growth factor receptor 2 1.00 1.00 | 0.25 1.53
Vascular endothelial growth factor receptor 3 1.00 0.05]0.82 0.81
Serine/threonine-protein kinase WEE1 0.92 0.34 1 0.82 0.53
Tyrosine-protein kinase ZAP-70 1.00 0.03|0.84 111
MAP kinase p38 alpha 1.00 1.00 | 0.24 1.89
MAP kinase p38 beta 0.75 1.20 | 0.57 1.58
MAP kinase p38 delta 0.84 0.95| 0.64 1.45
MAP kinase p38 gamma 0.84 1.03 | 0.69 1.43

Qo

o

: Coefficient of determination of calculation

: RMSE in calculation

. Coefficient of determination of prediction

: RMSE in prediction




Table S3 Redundancy and deviation of multiple experimental data in KinaseSARfari data

0p-

Ki/Kd 1Cso inhibition/%- AG
Preferred name activity K

No.of | o (kcal | No.of | o (kcal | No. of ;jll(mg No. of | o (kcal

groups | /mol) | groups | /mol) | groups ) groups | /mol)
Egﬁsl'”e'pmte'” kinase 173 | 0.406 42| 0587 210015| 247| 0.749
Tyrosine-protein kinase
ABL? 22 | 0.262 0| ND 0| ND 29| 0.514
Serinefthreonine-protein 0| ND 135| 0.604| 12|0132| 210| 0.986
kinase AKT
Serine/threonine-protein
Kinase AKT? 0|ND 9| 0.191 12| 0.15 51| 0.761
Serine/threonine-protein
Kinase AKT3 0|ND 7| 0.145 0| ND 12| 1.012
ALK tyrosine kinase receptor 0| ND 8| 0.586 0| ND 20 | 0.968
Serine/threonine-protein 11| 0268| 33| 0573 40003 74| 0841
kinase Aurora-A
Serine/threonine-protein 10| 0.448 19| 0524 12 | 0.081 71| 0699
kinase Aurora-B
Serine/threonine-protein 16| 0.068 0|ND 12 | 0.095 38| 0566
kinase Aurora-C
Serine/threonine-protein
Kinase B-raf 15| 0.255 19| 0.429 0| ND 56 | 0.687
CeIIqhws_mncycle?-related 0| ND 11| 0151 0| ND 38 0.24
protein kinase
Cyclin-dependent kinase 1 4| 0.084 244 | 0.272 36 | 0.164 315| 0.394
Cyclin-dependent kinase 2 11| 0.187 370 | 0.287 69 | 0.106 502 | 0.536
Cyclin-dependent kinase 4 2| 0.098 193 0.28 38| 0.134 266 | 0.503
Cyclin-dependent kinase 5 8| 0.221 42| 0.131 16 | 0.154 74| 0.782
Cyclin-dependent kinase 9 0| ND 17| 0.436 0| ND 22 | 0.756
Inh|b|toro_fnuclearfactor _ 0| ND 27| 0134 0| ND 31| 0719
kappa B kinase alpha subunit
Dual-specificity protein
Kinase CLK4 12 0.18 10 0.12 0|ND 27| 0.371
Macrophage colony 0| ND 61| 0.824 17| 0404 | 105| 1.277
stimulating factor receptor
Tyrosine-protein kinase CSK 8| 0.099 0| ND 29| 0.161 46 | 0.951
Serine/threonine-protein 0| ND 30| 0269| 18|0202| 141| 1.004
kinase Chkl
Serine/threonine-protein 0| ND 14| 055 10]0096| 29| 1.154
kinase Chk2
Dual-specificity tyrosine-
phosphorylation regulated 0| ND 0| ND 10 | 0.108 11| 0.748
kinase 2
Dual-specificity tyrosine-
phosphorylation regulated 0| ND 0| ND 10 | 0.151 12 0.39
kinase 3




Epidermal growth factor

74| 0379| 845| 0.354 72| 0247 1377| 0.708
receptor erbB1

MAP kinase ERK2 0| ND 9| 0.707 16 | 0.049 30| 0.783
MAP kinase ERK1 0| ND 9| 0246 14| 0123 30| 0.894
Mitogen-activated protein 0| ND 0| ND 10 | 0.136 13| 0.463
kinase 15

Focal adhesion kinase 1 6 0.053 17| 0.249 0| ND 24 0.33
Fibroblast growth factor 10| 0.199 90| 0243 210036 | 125| 0434
receptor 1

Fibroblast growth factor 8| 0122 4| 0323 0| ND 18| 0511
receptor 2

Fibroblast growth factor 18| 022 2| 0685 0| ND 22| 0.651
receptor 3

Fibroblast growth factor ol ND ol ND o ND 2| 0746
receptor 4

Tyrosine-protein kinase 79| 0.253 21| 0.301 210067| 123| 0568
receptor FLT3

gg}?ge” synthase kinase-3 13| 0.246 13| 0.741 0|ND 32| 0.819
g:);;]c;gen synthase kinase-3 0| ND 12| 0.395 8| 0.084 32| 0747
Se'écoge” synthase kinase-3 5| 0111| 166| 025 26| 0081| 297| 0.696
Tyrosine-protein kinase HCK 9| 0.249 0| ND 0| ND 14| 0.831
Receptor protein-tyrosine 6| 0389| 142| 0386 380146 205| 0569
kinase erbB-2

Homeodomain-interacting 0| ND 0| ND 10 | 0.133 10| 083
protein kinase 2

Homeodomain-interacting 0|ND 0| ND 10| 0.074 6| 0.429
protein kinase 3

Insulin-like growth factor | 0| ND 116 | 0.481 200078 134| 0701
receptor

Inhibitor of nuclear factor 0| ND 56| 0.353 10 | 0.015 70| 0623
kappa B kinase beta subunit

Insulin receptor 8| 0.146 7| 0.145 6| 0.034 30| 0.538
Interleukin-1 receptor-

associated kinase 4 0| ND 0|ND 0| ND 0| ND
Tyrosine-protein kinase

PR ITORK 0| ND 122 | 0.782 0|ND 134 | 1.051
c-Jun N-terminal kinase 1 6 0.102 32 0.15 14 | 0.045 72 0.767
c-Jun N-terminal kinase 2 2 0.069 27 0.382 12| 0.07 56 0.776
c-Jun N-terminal kinase 3 11 0.135 25| 0.131 16 | 0.097 67 0.851
Stem cell growth factor 73| 0532| 175| 0.109 210033| 274| 0442
receptor

Tyrosine-protein kinase LCK 29 | 0.169 224 | 0.947 2| 0.071 331 1131
LIM domain kinase 2 0| ND 0| ND 0| ND 2| 0692
isoform 2b

Tyrosine-protein kinase Lyn 12 0.19 20| 2475 0| ND 50| 1.965
MAP/microtubule affinity- 3| 0.092 0| ND 8| 0.099 13| 0477
regulating kinase 3

Dual specificity mitogen-

activated protein kinase 0| ND 72| 0.429 10| 0.106 99 0.71

kinase 1




Maternal embryonic leucine

. . 0| ND 0| ND 10 | 0.153 13 0.816
zipper kinase

Hepatocyte growth factor 0|ND 49| 0.269 2 | 0.063 64| 0426
receptor

MAP Kinase-activated 4| 0262 29| 0.446 16 | 0.104 45| 0.715
protein kinase 2

MAP kinase-interacting

serine/threonine-protein 0| ND 0| ND 10| 0.044 11| 0.997
kinase MNK1

Ribosomal protein S6 kinase 13| 0132 0| ND 10 | 0.052 24| 0503
alpha 5

Myosin light chain kinase, 7| 0235 71 0463 10 | 0.082 35| 0.797
smooth muscle

NIMA (never in mitosis gene 8| 0.199 0| ND 10 | 0.017 16| 041
a)-related kinase 2

Putat!ve§er|ne-threon|ne ol ND ol ND 8| 0.039 61 0774
protein kinase

NIMA (never in mitosis gene 0|ND 0| ND 10 | 0.019 8| 0343
a)-related kinase 7

Neurotrophic tyrosine kinase,

receptor, type 1 isoform 1 9 0.149 2 0.1 0| ND 32 2.268
#'ﬁ:fﬁgro""th factor receptor 2| 0.053 0|ND 8| 0.114 16| 0.765
p21-activated kinase 6 0| ND 0| ND 8] 0.053 10| 0.567
Serine/threonine-protein

Kinase PAK7 2 0.2 0| ND 10 | 0.093 12 0.338
Platelet-derived growth 0| ND 31| 0253 0| ND 13| 0599
factor receptor alpha

Platelet-derived growth 14| 017| 120| 0443 2| 0024| 171| 0608
factor receptor beta

Phosphorylase kinase gamma 10| 0353 0| ND 12| 005 31| 0523
subunit 1

Phosphorylase kinase gamma 6| 0.301 0|ND 12| 005 27| 0518
subunit 2

Serine/threonine-protein 11| 0251 26| 081 740183 | 161| 0978
kinase PIM1

Serine/threonine-protein 6| 0.253 15| 0601 36 | 0.086 63| 0534
kinase PIM2

S_erme/threonlne—protem 0| ND 0! ND 38 | 0.203 57| 0936
kinase PIM3

CAMP-dependent protein 0|ND 23| 0.407 14 | 0.158 54| 0.902
kinase alpha-catalytic subunit

CAMP-dependent protein

kinase beta-1 catalytic 0| ND 18 0.44 2| 0.066 27| 0.847
subunit

CAMP-dependent protein

kinase, gamma catalytic 0| ND 18 0.44 2 | 0.066 26 | 0.743
subunit

Protein kinase C alpha 42 | 0.352 56 | 0.488 22| 0.128 175| 0.781
Protein kinase C beta 27| 0471 47 | 0.637 2 | 0.055 135| 0.701
Protein kinase C delta 19 0.512 44 | 0.548 2 | 0.055 80 0.75
Protein kinase C gamma 23 0.26 38 0.55 2| 0.055 73| 0.682
Protein kinase C eta 10| 0.809 32| 0.591 2 | 0.055 59 0.961




Protein kinase C iota 0| ND 20| 0.765 24| 0.154 70| 0.634
Protein kinase C theta 2| 0.023 35| 0.589 2| 0.055 90 | 0.662
Protein kinase C zeta 0| ND 20| 0.708 12 | 0.023 50| 1.205
Protein kinase C mu 2| 0.023 24 | 0.613 12 | 0.214 61| 1.018
Protein kinase C nu 2| 0.023 19| 0.714 2| 0.055 35| 0.983
Protein kinase N2 0| ND 3| 0.336 8| 0.156 10| 0.581
Serine/threonine-protein

Kinase PLK1 0|ND 12| 0.313 10 | 0.058 24 0.83
Serine/threonine-protein 3| 0.748 59| 0.365 410023 76| 0.788
kinase RAF

Tyrosine-protein kinase 27| 0142 0| ND 0| ND 34| 0.496
receptor RET

Serine/threonine-protein 0| ND 6| 0719 12]0037| 19| 0868
kinase Sgk1

Tyrosine-protein kinase SRC 78 | 0.095 146 | 0.472 4 0.033 336 | 1.038
Serine/threonine-protein

Kinase SRPK 1 0| ND 0| ND 12| 0.17 15| 0.689
Serine/threonine-protein

Kinase MST1 0| ND 0| ND 10 | 0.199 19| 0.511
Tyrosine-protein kinase SYK 41 0.271 20| 0.371 0| ND 63| 0.657
gyros'”e'p“’te'” kinase TIE- 7| 0145| 140| 0.108 240097 | 216| 0.356
Vascular endothelial growth ol ND 53| 0297 2| 0.004 73 0.72
factor receptor 1

Vascular endothelial growth 28| o0685| 986| 022] 42|0058| 1273| 051
factor receptor 2

Vascular endothelial growth 14| 0.194 71 046 2| 003 34| 0858
factor receptor 3

Serine/threonine-protein

Kinase WEE1 0| ND 400 | 0.012 0| ND 400 | 0.016
Tyrosine-protein kinase

ZAP-70 13| 0.104 0| ND 0|ND 28 | 0.322
MAP kinase p38 alpha 71| 0.347 338 | 0.276 16 0.1 763 | 0.621
MAP kinase p38 beta 14| 0.281 27| 0.312 12 | 0.102 70 0.7
MAP kinase p38 delta 5| 0.349 17 | 0.301 12 | 0.066 40 | 1.008
MAP kinase p38 gamma 13| 0.413 18| 0.302 14 | 0.05 48 | 0.996
Average 10.8 | 0.243 59.8 | 0.439 10.9| 0.093 | 106.9| 0.729

“ND” means that there is no redundant data.




Table S4. Average correlation values (R%/Q?) between the experimental data and the calculated
data and RMSE obtained by the docking-score QSAR model with various N (W=20 and 1=0.002)
for all 107 proteins.

4-fold cross
Regression validation

Total no. of R22 RMSEC Qe RMSEP

No compounds ? (kcal/mol)® (kcal/mol)?
0.26 35050 0.912 0.471 0.675 1.152
0.4c 35736 0.911 0.475 0.675 1.155
0.5¢ 36249 0.910 0.480 0.675 1.155
0.60 36804 0.909 0.484 0.676 1.155
0.8¢ 38124 0.908 0.489 0.685 1.134

c 44063 0.882 0.645 0.644 1.206

26 45549 0.874 0.697 0.631 1.231

36 45650 0871 0704 0630  1.235

2: The standard deviation of the whole observed data (kcal/mol)

a- Coefficient of determination of calculation
b: RMSE in calculation
¢. Coefficient of determination of prediction

d: RMSE in prediction



Table S5. Q? values for selected kinases. The docking-score QSAR method (4-fold cross validation
tests) and the myPresto/sievgene docking program with using the default parameters give the Q? and

RMSEP values.

QSAR model Docking score
Preferred name Kinase ID PDB ID - RMSEP 9a RMSEP
Q1 (kealimoly® | @ | (keal/moly?
Tyros'”e'ApéoLti'” Kinase | A1 1950 | 3QRI | 0.54 1.11 0.03 1.42
Tyrosine-protein kinase |\ 5 1942 | 3HMI | 0.74 0.91 0.15 1.26
ABL?2
Serine/threonine-protein |, \yr1 2014 | 3Mv5 | 0.66 1.76 0.19 1.73
kinase AKT
Serine/threonine-protein
Kinase AKT?2 hAKT2 2120 - 0.84 1.19 -
Serine/threonine-protein
kinase AKT3 hAKT3 2128 - 0.87 0.78 -
ALK tyrosine kinase hALK_949 | SFTO | 0.62 1.57 0.14 2.06
receptor
Serine/threonine-protein | ;pa 2362 | 4BYI | 0.62 1.05 0.02 1.23
kinase Aurora-A
Serlnfe/threonme-proteln hAURD 2346 ) 0.77 0.91 i
kinase Aurora-B -
Serine/threonine-protein hAURC_2382 ) 076 1.06 i
kinase Aurora-C
Serine/threonine-protein | oo AE 1491 | 5FD2 | 0.85 0.86 0.06 1.26
kinase B-raf
Cell division cycle 7-related
protein kinase hCDC7 4 4F99 0.76 0.46 0.02 1.37
Cyclin-dependent kinase 1 hCDK1 416 - 0.42 1.47
Cyclin-dependent kinase 2 hCDK2_583 1DM2 | 0.26 1.86 0.04 1.63
Cyclin-dependent kinase 4 | hCDK4_340 - 0.54 1.17 -
Cyclin-dependent kinase 5 hCDK5_607 - 0.47 1.46 -
Cyclin-dependent kinase 9 hCDK9_246 - 0.81 0.74 -
Inhibitor of nuclear factor
kappa B kinase alpha subunit hCHUK_513 i 0.71 0.68 i
Dual specificity protein
kinase CL K4 hCLK4 128 - 0.74 0.73 -
_ Macrophage colony hCSFLR 55 - |oe68 1.10 i
stimulating factor receptor
Tyrosine-protein kinase CSK | hCSK_2470 1BYG | 0.79 0.86 0.24 1.76
Serinefthreonine-protein | popyy 1758 | oE9P | 057 1.68 0.19 1.50
kinase Chkl -
Serinefthreonine-protein | pps 1909 | 2w7x | 079 1.22 0.15 1.99
kinase Chk2 -




Dual-specificity tyrosine-
phosphorylation regulated | hDYRK2_173 | 4AZF

0.65

kinase 3

1.03 0.03 2.01
kinase 2
Dual-specificity tyrosine-
phosphorylation regulated | hDYRK3_167 - 0.82 0.64 -

& Coefficient of determination of prediction

b: RMSE in prediction




Figure S1 W dependence of Q2 and RMSEP. Blue and orange lines represent A=0.002 and 0.005,
respectively.
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Figure S2 Correlation between the calculated and experimental AG values. The 4-fold cross
validation results by the docking score QSAR method (A=0.005, W=20, N=0.8) are in the left column.
The naive docking results are in the right column (shown as,, by docking*). The orage dotted lines
are the y=x lines.

hABL1 1950 =~ hABL1_1950 by docking
23 T 0. é score e
£20 -15 -10 -5 sy 0 =320 -10 -5 =5 0
= . 5 :
v -4 = -4
W 6 3 6
g -8 Fg -8
3 k3
£ 0| |2 10
E -12 E -12
- -14 ~+4
_16 _16
.18 -18
_20 _20
Experimental AG (kcal/mol) Experimental AG (kcal/mol)
hABL2_1942 = hABL2_1942 by docking
3 0.® S 0.®
g2 15 -10 5 30 520 -15  SCOLE B a0
= ) 2
Q -4 = -4
4 )
S o 0t 6 S -6
2 ° ’ . '-8 ‘ .
T ,.332 . 2 PR S
5 2 10 i a0
]
3 .'-.-'-3 w 12 A =4 12
A <0 e %% °
-14 e -14
. .
-16 -16
-18 -18
20 -20

Experimental AG (kcal/mol) Experimental AG (kcal/mol)



hAKT1_2014

hAKT1_2014 by docking

— SCore
3 2 w5 0 20 15 10 5
£
= - =
~ -6 <
(5 &)
- ik
@)
2 -10 <
.9 =
T -12 3
= k3!
- -14 ’8
&
-16
-18
-20
Experimental AG (kcal/mol) Experimental AG (kcal/mol)
hAKT2 2120
0e
= 20 15 -10 -5 =0
o g -2
g
= I !
o] [ ) K
O L '
< el g
. ]
%5 ....H‘. -8
xe] .‘. ‘.“.
Q ° p® y“o -10
5 -
ge} .{ [ '12
O °
=~ B (]
A -14
L]
L -16
-18
-20
Experimental AG (kcal/mol)
hAKT3_2018
0.®
/:2*20 -15 -10 5 0
2 R
v, 6
= }o °
< e 8
< A4
5 . 3‘50: -10
2 .’;. 19
g5 .
o -14
A e
-16
-18
20

Experimental AG (kcal/mol)

A S

-10
-12
-14
-16
-18
-20

=3}



Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

)
(@)

Do
S

Do
S

hALK 949
-15 -10 -5
gt
. .0.’0
o “ .
,--;'-'.'".°

Experimental AG (kcal/mol)

hAURb_2346

-15 -10 -5

® D A D

-10
-12

-14
-16
-18
-20
Experimental AG (kcal/mol)

hAURa_2362

® B A D

-10
-12
-14
-16
-18
-20

o-@

-10
-12
-14
-16
-18
-20

Experimental AG (kcal/mol)

® B A D

=}

hALK_949 by docking

\)
o

-15

Predicted AG (kcal/mol)

-5

® ® A D

o-®

-10

-12

-14

-16

-18

20

Experimental AG (kcal/mol)

hAURa_2362 by docking

)
(@)
—_
ot

Predicted AG (kcal/mol)

Experimental AG (kcal/mol)

& & 4 o

-10
-12
-14
-16
-18
20

ce



Predicted AG (kcal/mol) Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

-20

-20

-20

hAURc_2382

o-@

o B & bo

L~ -10
e 12
-14

-16

-18

-20
Experimental AG (kcal/mol)

hBRAF_1421 .
‘15 -10 5 20
-4
-6
-8
-10
09 0,° -12
.#. -14
e ’ 16
* -18
-20
Experimental AG (kcal/mol)
hCDC7_4
0.9
-15 -10 B0
-4
-6
-8

o -10
J 12
- -14

-16

-18

-20
Experimental AG (kcal/mol)

[\

Predicted AG (kcal/mql)

Predicted AG (kcal/mo))

hBRAF 1421 by docking

0 15 SCE 5 Z;
-4
-6
-8
" qos AR 10
B o
.”.
: 16
18
-20
Experimental AG (kcal/mol)
hCDC7_4 by docking score
20 -15 -10 5 (2)3
-4
6
e g . .
....'-' e 12
. -14
.
-16
-18
-20

Experimental AG (kcal/mol)



Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

-20

-20

-20

hCDK1_416

-10 5 =0
)

-20

Experimental AG (kcal/mol)

hCDK2_583

15 10 50

-12

-20

Experimental AG (kcal/mol)
hCDK4 340

-10 -5

S P RSN

-10
-12
-14
-16
-18

-20
Experimental AG (kcal/mol)

Predicted AG (kcal/mol)

1\
S

hCDK2_583 by docking

15 SCOYE 5

P S

-10
-12
-14
-16
-18

-20
Experimental AG (kcal/mol)

c®



Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

(]
o

DO
o

Do
o

-15 -10 -5

-15 -10

hCDK5_607

o B b o

-10
-12

-14
-16
-18
-20
Experimental AG (kcal/mol)

hCDL9_246

:a’f” v

) -12
e -14
-16

-18

-20

Experimental AG (kcal/mol)

hChk1_1758

Sl

-10
-12
-14
-16

-18
-20

Experimental AG (kcal/mol)

® B A D

® B b b

=i ]

Predicted AG (kcal/mol)

hChk1 1758 by docking

-20

15 SCOLS 5

-10
-12
-14

-16
-18
-20
Experimental AG (kcal/mol)

S

c®



Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

-20

-20

-20

hChk2_1009

0e
15 -10 5 2 0
o
N
° .
88, 6
- a®
. .0.?'.:0.{ ® -8
° .vq’:‘ ® -10
o2 L
s & ° -12
a2
-14
[ ] [
-16
-18
-20

Experimental AG (kcal/mol)

hCHUK_513
0
15 -10 5 5
E R
« -6
.,f: . "
- -10
o O PT
oM, -12
g -14
.
-16
-18
-20
Experimental AG (kcal/mol)
hCLK4_ 128
0.
-15 -10 5 2 0
-4
° 6
. b..' -8
m‘?’i o
",'.. 12
ot 14
.
-16
-18
-20

Experimental AG (kcal/mol)

Predicted AG (kcal/mol)

]
o

hChk2_1009 by docking

score 0
15 10 -5
2
-4
6
.00 l. .. ° 8
5 (J
: .'~0 *® o [
wltg Uy %% 8
* ® o ‘0.. '
se'd -
’f\o % 12
.-'.. o o ® 0.
L e -14
[} °
-16
-18
-20

Experimental AG (kcal/mol)

-..
0



Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

Predicted AG (kcal/mol)

DO
(e

-20

-20

hCSF1R_55

0.9
15 -10 5 50
! -4
-6
° -8
-10
-12
-14
-16
-18
-20
Experimental AG (kcal/mol)
hCSK_2470 hCSK_2470 by docking score
oe 0-
15 -10 5 2 0 jg -20 -15 -10 -5 2
. i 4 hg .." -4
..,- s " 5 ...... “
0. ~ [ U ° 6 [ ]
B -8 < o H -8
e ’&. ’ 10 B s, . $
._..' § R .."- .... ‘ o : _10
i FQS‘ .-".. f! ’ . ° 12
-14 aW ’ o
] -14
-16 [
-16
-18
-18
-20
. -20
Experimental AG (kcal/mol) .
Experimental AG (kcal/mol)
hDYRK2_173 hDYRK2_173 by docking
0
0-.® Py _ L
-15 -10 -5 . 0 '_o‘ -20 -15 Scoli% ) .._-'2
2 g 3
N B B TG 4
oo...-'! ! éﬂ . 6
A7 A IR
‘:.’ . 8 ,_8 ..-9 ':. ' -8
:g.o'. 10 ks . k.° $ 10
T o3 s 12
-12 Q;.: o ° !’ ] :
-14 ‘-". e o 14
L] .
-16 10
18 -18
-20

-20 .
Experimental AG (kcal/mol% Experimental AG (kcal/mol)

o ®



Predicted AG (kcal/mol)

-20

hDYRK3_167

-15 -10 -5
. 5
0,
.-‘O’
e ®

Experimental AG (kcal/mol)

d & & b

-10
-12
-14
-16
-18
-20

== ]






Figure S3 Correlation between the calculated and experimental AG values. The LOO cross validation
results by the docking score QSAR method (A=0.002, W=20, N=0.5) are in the left column. The naive

docking results are in the right column. The blue dotted lines are the y=x lines.
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