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Supplemental Figure S3. Effects of different concentrations of CDK8/19 inhibitors on ATP pocket
binding of indicated kinases in KAELECT assays (Discover X). Kinase ATP binding-site competition
assays were conducted in duplicates. The amount of kinase target (not competed by tested

compounds) measured by QPCR (Signal; y-axis) is plotted against the corresponding compound

concentration in nM on log10 scale (x-axis). Data points marked with an

determination.

nn

were not used for Kd
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Supplemental Table S1. QPCR primer sequences
RPL13A-F GGCCCAGCAGTACCTGTTTA
RPL13A-R AGATGGCGGAGGTGCAG
GAPDH-F CCATCACCATCITCCAGGAGCG
GAPDH-R AGAGATGATGACCCTITTGGC
CXCL1-F GAAAGCTTGCCTCAATCCTG
CXCL1I-R AACAGCCACCAGTGAGCTTC
CXCLS-F TCCTGATTTCTGCAGCTCTGT
CXCL8-R AAATTTGGGGTGGAAAGGITT
MYC-F CCAACAGGAACTATGACCTCGACTAC
MYC-R CTCGAATTTCTTCCAGATATCCT
JUN-F GGAGACAAGTGGCAGAGTCC
JUN-R GTCCTTCTTCTCTTGCGTGG
ADAMTSI-F GAGGACGAAGGGACTGAGG
ADAMTSI-R AGCGGTGACTGGACACAAAT
Supplemental Table S2. Statistics of TU zebrafish embryo bioassay
Day 3 Day 4 Day 5
Relative Relative I Relative
Risk 95% 95% Risk 95% 5% Risk 95% 95%
Drug pvelie (RR) Cllower | Cl.upper PN (RR) Cl.lower = Clupper p.value (RR) Cllower Cl.upper
estimate estimate estimate
__2uMSenexinB | 0483 000, 000, NA| 0876 L18] 015| 917} 0236 206 | 063, 679
5uM Senexin B 0.016 w 394 [ L18 13.11 0,023 2.89 1.11 152 0016 244 1.16 5 ’])_
__luMCmpdé3 | 0343 000 000, NA|J 0007 3864 136 __0.008 3.00 130 6.90
2uM Cmpd#3 0.000 [ 2.70 0.000 | a3y 231 326
__O.5uMCmpdid | 0.000 SR @ 425 | 35, 00} 0.000 __648| 2998) 0.000 7501 2305
__1uM Cmpd#4 0.000 13 99411 0,000 13.33 0.000 930 2796
45‘3.'!’5!!!&2{* 0,000 17.57 122.9 0,000 1166 585 0.000 954 2855
1uM CsA n.u&; 0.80 14.87 0,001 1.70 12.45% 0007 3.07 1.34 7.05
2uM CsA 0,000 R 25.81 0,000 322 1690 0,000 454 2.33 887
1uM 15w 0.544 0.00 0.00 NA 0.665 15/ 0.20 1207 IES ] 0.92 013 6.65
2uM 15w 0,000 2.60 29.34 0.001 | 4. 19 1.79 139 0,001 188 1.71 8.79
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Supplemental Table S3. Effects of 2 pM of Senexin B, Cmpd3 and Cmpd4 on the indicated kinases in
DiscoverX assay (% control activity)

DiscoveRx Gene Symbol Entrez Gene IPI\_I 2uM N 2uM
: Symbol Senexin B | Cmpd3 | Cmpdd

AAKL AAKL 100 87 100
ABL1(E255K}-phosphorylated ABL1 100 62 99
ABL1({F317Tnonphosphorylated ABL1 100 71 91
ABL1({F317T)-phosphorylated ABL1 68 67 75
ABL1{F317L)-nonphosphorylated ABL1 95 82 100
ABL1(F317L)-phosphorylated ABL1 90 71 63
ABL1({H3%6P)-nonphesphorylated ABL1 78 98 100
ABLI1{H396P)-phosphorylated ABL1 97 53 94
ABL1(M351T)-phosphorylated ABL1 81 83 71
ABL1{Q25ZH)-nonphosphorylated ABL1 82 98 100
ABL1{Q252ZH)-phosphorylated ABL1 100 58 72
ABLI1(T315I)-nonphosphorylated ABL1 87 85 100
ABLI(T315I)-phosphorylated ABL1 100 68 65
ABLI1(Y253F)-phosphorylated ABL1 100 72 87
ABLl-nonphosphorylated ABL1 89 % 94
ABL1-phosphorylated ABL1 100 84 100
ABL2 ABL2 94 99 100
ACVE1 ACVE1 96 100 100
ACVEIB ACVEIB &0 15 98
ACVE2A ACVE2A 71 100 47
ACVE2B ACVE2B 90 94 100
ACVEL1 ACVEL1 100 100 93
ADCEK3? CABC1 100 77 100
ADCEK4 ADCEK4 63 100 94
AKTL AKTL 100 9% 95
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AKT2 AKT2 100 89 90
AKT3 AKT3 93 100 100
ALK ALK 100 32 97
ALK(C1158Y) ALK NA 58 100
ALEK(L1196M) ALK NA 92 94
AMPK-alphal PRKAAL 100 100 93
AMPK-alpha? PREKAAZ 100 89 81
ANKK1 ANKK1 87 78 86
ARKS NUAKI1 100 90 80
ASK1 MAP3K5 100 100 99
ASK2 MAPIKS 89 75 7l
AURKA AURKA 100 78 83
AURKEB AURKEB 82 72 72
AURKC AURKC 80 100 95
AXL AXL 99 75 96
BIKE BEMP2K 92 74 93
BLEK BLEK 100 100 100
EMFR1A EMFE1A 72 13 100
EMFR1B EMFR1B 84 85 82
EMFR2 EMPE2 93 69 73
BMX BMX 100 63 94
BRAF BRAF 100 73 82
BRAF(Ve00E) ERAF 100 63 89
BRE PTK® 100 100 100
ERSK1 ERSK1 87 100 93
BRSK2 BRSK2 100 91 100
BTK BTK 100 63 93
EUEL EUEL 100 46 76
CAMEK1 CAMEK1 96 72 81
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CAMEKIB PNCK NA 92 98
CAMEKID CAMEKID 100 97 96
CAMEKIG CAMEKIG 100 73 96
CAMEZA CAMEZA 80 93 92
CAMEZB CAMEZB 100 87 91
CAMEZD CAMEZD 100 81 73
CAME2G CAME2G 100 81 100
CAME4 CAME4 100 100 100
CAMEK1 CAMEK1 100 86 97
CAMEKEZ2 CAMEKEZ2 100 82 100
CASK CASK 99 73 7l
CDC2L1 CDK11B 100 98 100
CDC2L2 CDC2L2 100 97 100
CDC2L5 CDEK132 100 64 56
CDK11 CDK19 14 18 14
CDE2 CDE2 92 92 96
CDE3 CDE3 100 96 100
CDE4 CDE4 NA 67 57
CDE4-cyclinDMl CDE4 100 90 92
CDE4-cyclinD3 CDE4 100 66 79
CDES CDES 100 100 93
CDET CDET 92 84 92
CDES CDES 22 23 i3
CDEK9 CDEK9 100 9 100
CDEL1 CDEL1 100 §2 86
CDKL2 CDKL2 50 98 100
CDEL3 CDEL3 77 95 100
CDEL5 CDEL5 100 70 94
CHEK1 CHEK1 100 83 100
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CHEK2 CHEK2 100 90 95
CIT CIT 70 84 100
CLK1 CLK1 63 93 65
CLEZ2 CLEZ2 80 88 33
CLE3 CLE3 92 65 62
CLEK4 CLEK4 41 89 69
CSFIR CSFIR 94 63 100
CSF1R-autoinhibited CSFIR 84 M 69
CSK CSK 100 59 86
C5NK1A1 C5NK1A1 73 100 100
CSNKI1AIL CSNKI1AIL 90 85 96
CSNKI1ID CSNKI1ID 67 83 85
CSNKIE CSNKIE 95 87 78
CSNKIG1 CSNKIG1 70 98 91

C5NK1G2 C5NK1G2 73 98 98
CSNKI1G3 CSNKI1G3 81 94 98
CSNE2A1 CSNE2A1 100 91 69
CSNE2A2 CSNE2A2 100 89 96
CTK MATK 98 100 100
DAPK1 DAPK1 86 98 100
DAPK2 DAPK2 87 93 93
DAPK3 DAPK3 68 95 100
DCAMETLI DCLK1 90 43 70
DCAMKIL2 DCLEZ 100 100 100
DCAMEKIL3 DCLE3 86 100 47
DDR1 DDR1 100 78 100
DDR2 DDR2 94 78 79
DLE MAP3K12 100 61 81

DMPK DMPK 99 94 98

7 of 19
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DMPE2 CDC4ZBPG 100 100 93
DRAKI STKI7A 86 100 100
DRAKZ STK17B 100 96 100
DYRK1A DYRK1A 100 63 81
DYRKI1B DYRKI1B 67 83 79
DYREZ2 DYREZ2 77 80 90
EGFR EGFR 100 89 100
EGFR(E746-A750del) EGFR 100 80 84
EGFR{G719C) EGFR 100 76 63
EGFR{G7195) EGFR 100 82 66
EGFR(L747-E749del, A750F) EGFR 99 85 100
EGFR(L747-5752del, P7535) EGFR 100 95 92
EGFR(L747-T751del,5ins) EGFR 81 72 7l
EGFR(LS5ER) EGFR 100 79 100
EGFR(L338R, T790M) EGFR 100 81 51
EGFR(L861Q)) EGFR 78 73 73
EGFR(5752-175%del) EGFR 72 77 51
EGFR(T790M) EGFR 91 §2 70
EIFZAK1 EIFZAK1 100 73 90
EPHAL EPHAL 93 93 100
EPHA2 EPHA2 83 80 89
EFHA3 EFHA3 80 98 100
EPHA4 EPHA4 99 99 90
EFHAS EFHAS 100 98 100
EPHA®G EPHA®G 97 100 97
EFHAY EFHA7Y 100 95 100
EPHAS EPHAS 100 93 100
EPHEI EPHEL 91 100 93
EFHB2 EFHE2 89 94 83
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EPHB3 EPHE3 100 100 100
EFHB4 EFHE4 96 91 97
EPHB#& EPHE® 84 84 87
ERBB2 ERBB2 83 70 64
EREB3 EREB3 87 95 90
ERBB4 ERBB4 98 9 100
ERK1 MAPE3 94 100 100
ERK2 MAPKI 100 97 100
ERK3 MAPK6 100 100 100
ERK4 MAPK4 100 100 100
ERK5 MAPEKY 100 100 100
ERKS MAPKI15 100 96 45
ERN1 ERN1 100 3 59
FAK PTK2 93 100 97
FER FER 100 100 100
FES FES 100 96 100
FGFR1 FGFR1 88 100 93
FGFR2 FGFR2 100 91 97
FGFR3 FGFR3 100 72 99
FGFR3(G6I7C) FGFR3 73 95 100
FGFR4 FGFR4 100 100 100
FGR FGR 95 91 87
FLT1 FLT1 80 100 98
FLT3 FLT3 100 75 100
FLT3{D835H) FLT3 100 83 100
FLT3{D&35V) FLT3 NA 37 50
FLT3{D333Y) FLT3 85 98 100
FLT3{ITD) FLT3 54 100 97
FLT3{ITD,DE35V) FLT3 NA 59 70
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FLT3{ITD,Fe91L) FLT3 NA 40 54
FLT3{K663Q) FLT3 100 78 100
FLT3{INS41I) FLT3 63 83 100
FLT3{R834Q)) FLT3 100 59 66
FLT3-autoinhibited FLT3 100 69 75
FLT4 FLT4 100 98 100
FEK FEK 100 100 100
FYN FYN 100 100 100
GAK GAK 85 74 100
GCN2(Kin.Dom.2,5808G) EIF2AK4 100 100 62
GERK1 GERK1 64 82 90
GREK2 ADREKI1 NA 91 99
GERE3 ADRBEK2 NA 96 100
GERE4 GERE4 100 52 94
GRK7 GRK7 80 87 96
GSE3A GSE3A 97 97 17
GSEZB GSEZB 85 69 43
HASPIN G5G2 36 66 70
HCEK HCEK 85 100 100
HIFK1 HIFK1 75 94 100
HIFK2 HIFK2 72 72 75
HIFK3 HIFK3 55 84 84
HIFK4 HIFK4 73 100 9
HFK1 MAPLK] 100 93 86
HUNK HUNK 72 100 100
ICK ICK 93 73 67
IGFIR IGFIR 100 96 100
[KK-alpha CHUK 100 76 73
KK -beta [EEKB 100 66 70
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IKK-epsilon IKBKE 80 81 B
INSR INSR 98 83 81

INSRE INSRE 100 91 99
IRAKI IRAKI 67 67 89
IRAK3 IRAK3 83 90 86
IRAK4 IRAK4 100 75 79
ITK ITK 100 100 100
JAK1(THldomain-catalytic) JAK1 100 B 48
JAK1{JH2domain-pseudokinass) JAK1L 89 42 80
JAKZ(THldomain-catalytic) JAK2 85 68 49
JAK3(TH1d omain-catalytic) JAEK3 71 63 55
TNE1 MAFKS 99 23 70
TNE2 MAPK9 100 66 83
JTNE3 MAPKI10 100 48 68
KIT KIT 82 100 100
KIT(A829P) KIT 73 79 91

KIT(DS1eH) KIT 79 56 47
KIT(D816V) KIT 100 88 95
KIT(L576F) KIT 86 99 99

KIT(V559D) KIT 70 97 100
KIT(V559D, T670I) KIT 79 76 100
KIT(V559D,V6b44) KIT 100 100 100
KIT-autoinhibited KIT 100 75 79

LATSI LATSI 100 100 53

LATS2 LATS2 78 70 61

LCK LCK 90 100 100
LIMK1 LIMK1 99 100 98

LIME2 LIME2 100 100 89

LEKEL STEI1 100 100 100
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LOK STK10 100 100 100
LRREKZ2 LRREKZ2 99 59 67
LRREZ(G20195) LRRE2 70 58 63
LTK LTK 92 62 99
LYN LYN 80 97 85
LZK MAPIK12 100 93 91
MAK MAK 99 100 100
MAP3K1 MAP3K1 94 74 75
MAPIK15 MAPIK15 90 99 51
MAP3K2 MAP3K2 100 63 74
MAPIK3 MAPIK3 97 97 95
MAP3K4 MAP3K4 74 100 100
MAPLK2 MAPLK2 31 64 74
MAPLK3 MAPLK3 97 100 100
MAP4K4 MAP4K4 91 100 70
MAPLKS MAPLKS 97 100 51
MAPKAPK2 MAPKAPK2 100 86 100
MAPKAPKS MAPKAPKS 100 67 72
MARK1 MARK1 82 99 100
MAREK2 MAREK2 82 97 100
MAFRK3 MAFRK3 90 100 100
MARK4 MARK4 100 100 100
MASTL MASTL 100 97 93
MEK1 MAP2K1 92 79 72
MEE2 MAP2K2 96 73 76
MEEK3 MAP2K3 74 57 69
MEFK4 MAP2K4 100 54 86
MEES MAP2KS 100 81 70
MEKS MAP2K6 100 83 93
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MELK MELK 94 86 100
MEERTK MERTK 100 83 91
MET MET 92 92 99
MET(M1250T) MET 100 9 100
MET{Y1235D) MET 93 72 63
MINK MINK1 96 75 83
MEKEZ7 MAPZKT 100 78 67
MENK1 MENK1 66 67 70
MEINE2 MEINE2 95 76 79
MLCK MYLE3 89 100 93
MLK1 MAP3IKS 100 95 100
MLE2 MAPIKI0 92 99 89
MLE3 MAP3IKI11 96 97 95
MRCEA CDC42BPA 90 100 9
MRCEKE CDC42BFE 96 90 100
MST1 STE4 100 100 100
MSTIR MSTIR 100 99 91
MST2 STE3 83 9 96
MS5T3 STE24 100 93 100
MST4 MST4 100 84 63
MTOR MTOR 76 87 94
MIUISK MIUISK 100 55 100
MYLEK MYLEK 83 94 100
MYLE2 MYLE2 99 87 92
MYLEK4 MYLE4 79 79 94
MYO3A MYO3A 100 100 100
MYO3EB MYO3EB 100 100 100
NDE1 STE38 100 73 78
NDR2 STE38L 100 100 100
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NEK1 NEK1 97 7l 73
NEKI1D NEKI1D NA 53 63
NEK11 NEK11 88 63 62
NEK2 NEK2 92 97 96
NEK3 NEK3 96 79 81

NEK4 NEK4 91 80 78
NEK5 NEK5 100 100 100
NEK& NEK& 93 97 95
NEK7 NEK7 100 100 93
NEK® NEK® 100 93 100
NIK MAP3IK14 NA 64 42
NIMI1 MGC42105 100 70 75
NLK NLK 100 96 100
05SRE1 OX5SE1 100 77 9
piS-alpha MAPKI14 100 95 97
p38-beta MAFKI11 77 71 95

pib-delta MAPKI132 100 83 100
p38-gamma MAPKI12 100 85 9

PAKI PAKI 100 80 51

PARK2 PARK2 100 79 63

PAK3 PAK3 100 100 100
PAK4 PAK4 100 95 100
PAKS PAKS 100 56 100
PAKY PAKY 100 100 100
PCTK1 CDKl6 100 73 78

PCTK2 CDEK17 100 100 100
PCTEK: CDK13 100 95 100
PDGFEA PDGFEA 100 67 75

PDGFRB PDGFRB 94 100 100
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PDPK1 PDPK1 100 100 92
PFCDPEKI(P falciparum) CDFK1 100 63 63
PFPKS5(P falciparum) MALI3P1.279 100 100 100
PFTAIRE2 CDKl13 100 100 100
PFTK1 CDEI14 100 100 99
PHEG] PHEG] 95 100 93
PHEG2 PHEG2 100 100 100
PIK3C2B PIK3C2B 92 57 86
PIK3C2G PIK3C2G 100 31 81
PIK3CA PIK3CA 93 §2 94
PIK3CA(CL20R) PIK3CA 62 87 85
PIK3CA(E5S42K) PIK3CA 77 85 58
PIK3CA(ES4BA) PIK3CA 90 90 86
PIK3CA(ESSK) PIK3CA 61 89 67
PIK2CA(HLO4TL) PIK3CA 94 90 95
PIK3CA(HINLTY) PIK3CA 72 100 84
PIK3CA(IS00L) PIK3CA 95 77 46
PIK3CA(MI043L) PIK3CA 80 71 76
PIK3CA(Q546K) PIK3CA 100 73 73
PIK3CB PIK3CB 89 100 100
PIK3CD PIK3CD 73 65 83
PIK3CG PIK3CG 59 65 94
PIKACE PI4KBE 100 23 77
PIKFYVE PIKFYVE NA 0 80
PIM1 PIM1 100 86 100
PIM2 PIM2 100 100 100
PIM3 PIM3 100 87 75
PIPSK1A PIPSK1A 100 87 75
PIPSKIC PIPSKIC 81 77 95
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PIPSK2B PIP4K2B 97 89 60
PIPSE2C PIP4E2C 54 86 100
PKAC-alpha PREACA 100 100 91
PKAC-beta PRKACE 86 100 91
PEMYT1 PEMYT1 84 92 100
PEN1 PEN1 100 100 94
PENZ PENZ 78 98 99
PKINB(M. tuberculosis) pknB 99 85 72
PLK1 PLK1 93 72 70
PLEK2 PLEK2 100 85 85
PLK3 PLK3 100 81 75
PLE4 PLE4 100 92 89
PRKCD PRKCD 92 96 97
PRKCE PRKCE 65 43 61
PRECH PRECH 100 92 85
PRKCI PRKCI 100 87 65
PRKCQ PRKCQ 100 85 83
PRED1 PRED1 58 100 88
PRED2 PRED2 75 9% 94
PRED3 PRED3 100 92 100
PREGL PREGL 77 100 100
PREG2 PREG2 100 80 86
PREKR EIFZAK?2 88 99 67
PREX PREX 100 92 73
PEP4 PRPF4B 96 100 100
PYK2 PTKZB 100 84 9%
Q5K KIAADSSS 100 73 61
RAF1 RAF1 93 99 100
RET RET 100 13 100
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RET(M918T) RET 100 100 100
EET(VS04L) EET 94 9 95
RET(VE04M) RET 100 100 100
EIOK1 EIOK1 95 100 100
RIOK2 RIOK2 84 75 77
EIOK3 EIOK3 100 97 100
EIFK1 EIFK1 100 100 100
RIFK2 RIFK2 84 100 93
EIPK4 EIPK4 100 69 83
RIFK5 D5STYK 100 42 79
EOCK1 EOCK1 100 82 62
ROCE2 ROCE2 100 7l 73
ROs1 ROs1 98 93 100
EPS6KALKin Dom. 1-N-terminal) EPS6KA4 99 100 98
RPS6KA4{Kin Dom 2-C-terminal) RPSeK A4 100 79 79
EPS6KASKin Dom. 1-N-terminal) EFPS6KASL 100 89 93
RPS6KA5(Kin Dom . 2-C-terminal) RPS6KAS 100 100 100
ESK1{Kin Dom.1-N-terminal) EPS6KALl 99 80 100
R5SK1(Kin.Dom.2-C-terminal) RPSeKAl 100 93 100
ESK2({Kin Dom.1-N-terminal) EPS6KA3 100 67 77
ESE2({Kin Dom.2-C-terminal) EPS6KA3 100 78 92
RSK3(Kin.Dom.1-N-terminal) RPSeKA2 100 86 93
ESK3(Kin Dom.2-C-terminal) EPS6KA2 96 92 96
RS5K4{Kin.Dom.1-N-terminal) RPSeK AL 100 74 81
ESK4{Kin Dom.2-C-terminal) EFPS6KAG 100 85 100
56K1 RFSeKB1 100 69 67
SBK1 SBK1 100 74 90
SGK SGK1 83 59 62
5gK110 5gK110 100 100 100
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5GEK2 5GEK2 NA 7l 67
SGK3 SGK3 81 60 79
SIK SIK1 100 96 93
SIK2 SIK2 74 100 100
5LK 5LK 100 93 93
SNARK NUAK2 100 61 82
SNEK SNEK 100 85 90
5RC 5RC 100 100 99
SEMS SEMS 100 78 77
SRPK1 SRPK1 100 79 100
SEPK2 SEPK2 100 98 100
SRPEK3 SRPEK3 100 42 85
5TK1e 5TK1e 60 14 94
STE33 STE33 100 100 100
5TK35 5TK35 100 100 100
STE36 STE36 95 95 85
5TK39 5TK39 100 73 66
SYK SYK 81 100 100
TAKI MAPIKT 72 74 83
TAOKIL TAOKIL 96 69 65
TAOQKZ TAOQKZ 89 73 80
TAOK32 TAOK32 100 63 75
TEK1 TEK1 100 85 93
TEC TEC 100 94 100
TESK1 TESK1 83 100 85
TGFERL TGFER1 85 91 100
TGFER2 TGFER2 100 100 100
TIE1 TIE1 100 83 100
TIE2 TEK 84 63 73
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TLK1 TLK1 100 94 100
TLK2 TLK2 100 98 66
TNIK TNIK 100 95 100
TNK1 TNK1 100 87 100
TNE2 TNE2 100 84 100
TNNIK TNNIK 100 100 100
TREA NTRK1 94 66 76
TREE NTEREKZ 100 70 84
TREC NTRE3Z 99 73 86
TRPMe TRPMe 66 72 78
TSSK1B TSSK1B 92 83 100
TSSK3 TSSK3 NA 100 100
TIK TIK 73 44 91
TXK TXK 98 9% 85
TYK2(THldomain-catalytic) TYE2 73 59 58
TYEZ(TH2domain-pseudokinase) TYK2 90 66 65
TYRO2 TYRO3 100 100 93
ULK1 ULK1 79 71 83
ULK2 ULK2 92 72 7l
ULK3 ULK3 84 65 76
VEGFR2 KDE 100 69 80
VP534 PIK3C3 NA 56 63
VRK2 VEREK2 100 61 47
WEEL WEEL 80 98 97
WEE2 WEE2 100 84 98
WINKL WINKL 100 78 74
WINE2 WINE2 NA 77 59
WINE3 WINE3 93 73 73
WINE4L WINE4L NA 70 7l
YANKI STK32A 100 74 87
YANK2 STK32B 98 98 78
YANK3 STK32C 100 100 91
YES YES1 100 94 100
YSK1 STE25 86 51 91
YSK4 MAP2IK19 41 63 70
ZAK ZAK 70 99 82
ZAP70 ZAP70 79 65 55
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