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Figure 7
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Matsuda et al.,
Supplement
Figure 9
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Figure 10
mouse TLSKSEYMVIEEGGMNHSAFPQTPFKTGNSTATCTTNNNPNSCVNIKKIFTDV
zebrafish SLSKSEYMVIEEG--INSAFKQ-P-—-——————— NYSNONNQNCVNIKKIFTDV

*kkkkkhkhkkkkk*k k% * * * * kkkkkhkkkkk*k



Page 49 of 62

Diabetes

Supplementary table 1. List of 12 h insulin stimulators

12 h insulin stimulators with modetate pck1 activity (1<3.5 fold) screening phenotype (fold change)
Name Bioactivity insulin Glucose pckl
1 |POLYMYXIN B SULFATE antibacterial 2.5 0.35 2.3
2 [BICUCULLINE(-) METHIODIDE GABAa antagonist 2.7 0.77 2.6
3 |PANCURONIUM BROMIDE Aminosteroidal neuromuscular blocking agent 2.8 0.63 2.5
4 |YC-1 NO (nitric oxide)-independent activator of soluble guanylyl 2.8 0.81 2.2
5 |HARMINE MAO inhibitor 3.0 0.68 3.5
6 |2',5'-DIHYDROXY-4-METHOXYCHALCONE Flavonoid 3.0 0.49 2.9
7 |SINENSETIN Flavonoid, iNOS inhibitor and Cox2 inhibitor, TNF-alpha inh 3.2 0.48 2.3
8 |Quazinone Phosphodiesterase Ill (PDE3) inhibitor 3.2 0.76 3.2
9 |FLUTAMIDE antiandrogen 3.3 0.47 2.0
10 |DEMETHYLNOBILETIN citrus flavonoid 3.4 0.37 3.1
11 |K185 Melatonin receptor antagonist 3.6 0.73 2.4
12 |SP600125 inhibitor of c-Jun N-terminal kinase (JNK) 4.7 0.63 3.2
13 [HEXAMETHYLQUERCETAGETIN PIM1 kinase antagonist 5.0 0.65 2.1
14 |TICLOPIDINE HYDROCHLORIDE ADP receptor blocker 5.0 0.79 3.0
15 |DILOXANIDE FUROATE amoebicide 5.2 0.69 2.6
16 [Kenpaullone potent inhibitor of CDK1/cyclin B 7.9 0.68 2.5
17 |Liranaftate antifungal 11.7 0.80 2.9
12 hinsulin stimulators with low pck1 activity (<1 fold) screening phenotype (fold change)
Name Bioactivity insulin Glucose pckl
1 [IC261 Casein kinase 1 6 (CK18) and CK1 € inhibitor 4.5 | 0.71 0.9
12 hinsulin stimulators (no pck1 results) screening phenotype (fold change)
Name Bioactivity insulin Glucose pckl
1 |(z)-Bay K8644 calcium channel agonist 5.1 | 0.71 -
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Supplementary table 2. List of 24 h insulin stimulators
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24 hinsulin stimulators with modetate pck1 activity (>3.5 fold)

screening phenotype (fold change)

Name Bioactivity insulin Glucose pcki
1 |LARIXOL ACETATE 3.8 0.14 4.7
2 |ANAGRELIDE HYDROCHLORIDE Phosphodiesterase 3 (PDE3) inhibitor 3.0 0.71 5.9
3 |[3,7-DIMETHOXYFLAVONE Flavonoid 2.8 0.60 5.7
4 |4-METHYLESCULETIN antioxidant 2.6 0.52 4.2
5 |BERGAPTEN antipsoriatic, antiinflammatory 2.5 0.52 7.4
24 h insulin stimulators with modetate pck1 activity (1<3.5 fold) screening phenotype (fold change)
Name Bioactivity insulin Glucose pck1
1 |CARNOSIC ACID antioxidantm lipid peroxidation inhibitor, PPAR gamma activator 6.6 0.74 2.5
2 |3-METHOXYCATECHOL converted 3-methylcatechol into acetaldehyde and pyruvate 4.8 0.70 1.9
3 [TRIPTOPHENOLIDE diterpenoid 4.1 0.59 3.2
4 [XANTHONE Aromatic Ketone 4.0 0.72 2.9
5 |DICHLORODIPHENYLDICHLOROETHYLENE insecticide 3.8 0.75 15
6 [MANGOSTIN TRIMETHYL ETHER 2.9 0.73 2.1
7 |TERBINAFINE HYDROCHLORIDE Inhibits squalene epoxidase, preventing biosynthesis of ergosterol 2.9 0.67 2.4
8 |PTERYXIN muscle relaxant 2.7 0.71 2.2
24 h insulin stimulators (no pck1 results) screening phenotype (fo|d change)
Name Bioactivity insulin Glucose pcki
1 |ENTANDROPHRAGMIN 3.2 | 0.65 -
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Supplementary table 3. List of 48 h insulin stimulators

Diabetes

48 h insulin stimulators with modetate pck1 activity (>3.5 fold) screening phenotype (fold change)
Name Bioactivity insulin " Glucose B pckl
1 |Mitotane anti-adrenocorticoid 9.5 0.35 4.3
2 |REBAMIPIDE antiulcer, antioxidant 5.8 0.76 5.0
3 |1-Phenyl-3-(2-thiazolyl)-2-thiourea Dopamine B-hydroxylase inhibitor 4.5 0.72 8.1
4 [SPHONDIN NF-kappaB inhibitor , Cox inhibitor 3.2 0.44 3.7

48 h insulin stimulators with modetate pck1 activity (1<3.5 fold) screening phenotype (fold change)
Name Bioactivity insulin "~ Glucose B pckl
1 |FARNESOL anti-bacterial 5.8 0.77 2.7
2 |SECURININE GABAA receptor blocker, CNS stimulant 4.5 0.76 1.4
3 [ISOXICAM Cyclooxigen inhibitor 4.5 0.72 2.1
4 |Norgestimate progestogen 4.3 0.65 3.5
5 |Mephetyl tetrazole Kv1.5 potassium channel blocker 4.3 0.16 2.1
6 |CURCUMIN PAIN 'antiedemic, antiinflammatory, bile stimulant; 4.2 0.61 1.6
7 |PRIMULETIN Flavonoid 4.2 0.77 1.2
8 |PERILLYL ALCOHOL antineoplastic, apoptosis inducer 3.9 0.69 1.6
9 |COUMOPHOS insecticide, cholinesterase inhibitor 3.9 0.61 1.6
10 |DCEBIO activating K+ and Cl- currents 3.7 0.56 2.1
11 |DICHLORVOS insecticide, cholinesterase inhibitor 3.7 0.62 3.1
12 |5-HYDROXY-2',4',7,8-TETRAMETHOXYFLAVONE flavonoid 3.7 0.53 1.2
13 |PIZOTYLINE MALATE Serotonin receptor antagonist 3.6 0.77 2.9
14 [PHENYLBUTAZONE Cyclooxigen inhibitor 3.4 0.76 1.3
15 |ARTEMISININ antimalarial 3.4 0.74 2.8
16 |L-745,870 hydrochloride Selective D4 dopamine receptor antagonist 3.3 0.73 2.5
17 |NEROL monoterpene 3.3 0.74 1.4
18 |HUMULENE (alpha) TNF-a,IL-1B inhibitor 3.2 0.71 1.2
19 [Piroxicam Cyclooxigen inhibitor 3.2 0.79 2.9
20 |ATRAZINE herbicide 3.1 0.74 1.6
21 [CRYPTOTANSHINONE Stat3 inhibitor 3.1 0.65 1.6
22 |Benperidol Dopamine antagonist 3.1 0.74 1.7
23 |CRESOL antiinfectant 3.1 0.72 1.4
24 [CHLOROTRIANISENE estrogen 3.0 0.59 2.9
25 |DIFLUNISAL Cyclooxygenase inhibitor 3.0 0.79 1.4
26 |LEVOTHYROXINE Thyroid hormone 3.0 0.32 2.3
27 |TRIADIMEFON P450 inhibitor 3.0 0.70 1.8
28 |[CORYNANTHINE alkaloid 2.9 0.80 1.3
29 |CHLORTHALIDONE Sodium-chloride symporter inhibitor 2.8 0.69 1.8
30 [Imperatorin a modulator of p38, ERK pathway 2.6 0.60 1.3
31 |GUAIAZULENE antioxidant, inhibits lipid peroxidation inhibitor, 2.6 0.76 1.3

| 48 h insulin stimulators with low pck1 activity (<1 fold) screening phenotype (fold change)
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Name Bioactivity insulin Glucose pckl
Picrotoxin GABA, receptor antagonist; binds to the GABA receptor-lin} 4.0 0.75 1.0
PD 169316 p38 MAP kinase inhibitor 3.8 0.69 0.6
TRICHLORFON Acetylcholinesterase inhibitor 2.7 0.68 0.9
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Supplementary table 4. List of insulin repressors

48 h insulin repressors with modetate pck1 activity (1<3.5 fold) screening phenotype (fold change)
Name Bioactivity insulin " Glucose B pckl
1 |Levallorphan tartrate salt Partial agonist (antagonist) at 1 and 6 opioid receptors 0.49 1.33 1.89
2 |A-68930 hydrochloride Selective D, dopamine receptor agonist 0.47 1.24 1.28
48 h insulin repressors with low pck1 activity (<1 fold) screening phenotype (fold change)
Name Bioactivity insulin "~ Glucose B pckl
1 [N-(3,3-Diphenylpropyl)glycinamide NMDA glutamate receptor open channel blocker 0.49 1.25 0.96
2 [TPCA-1 IkB kinase-2 inhibitor 0.35 1.51 0.77
3 |5-Fluoro-5'-deoxyuridine thymidylate synthase inhibitor 0.38 1.27 0.72
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Supplementary Table 5. primers sequence for qPCR

primer name
insulin -f
insulin -r
neurod1 -f
neurodl -r
pax6b -f
paxeéb -r
pdx1-f
pdx1 -r
isl1 -f
isl1-r
pax4 -f
pax4 -r
mnx1 -f
mnx1 -r
ucn3l-f
ucn3l-r
actb -f
actb -r

sequence (5'-->3') reference

TTTAAATGCAAAGTCAGCCACCTCAG
GGCTTCTTCTACAACCCCAAGAGAGA
CTTTCAACACACCCTAGAGTTCCG
GCATCATGCTTTCCTCGCTGTATG
GCCAGGACAACCAAATCAAGACG
GTGAAGGACGTTCTGTTTCTCTGC
CACAGGACCAGCCAAATCTT
GTGAAGTTTGGGGAAGGTGA
CAACACGCCATGATAACGAC
AGCAGCAGCAACCCAACGACA
GAGAGAGCCTGCAGAGGAGA
TGTTGCTGAAAATGGCTCTG
GAAGAGGAGCGGTGACACTC
GGTCTGCACTTTTGGTGGAT
ACGCAGCCAGGTCACTCTAT
GTTCTTGGCTTTGGCAATGT
GTGGTCTCGTGGATACCGCAA
CTATGAGCTGCCTGACGGTCA

44
44
13
13
13
13

45
45
13
13
13
13

44
44
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Supplementary Table 6. Cq value of qPCR

4.5 dpf
actb Cq
control 24.77
24.97
24DB 24.87
24.9
GNTI 24.92
24.86
Psorad 24.94
24.79
SR2640 24.68
24.92
Karanjin 24.94
24.76
ins
control 32
32.2
24DB 31.13
31.1
GNTI 30.89
30.79
Psorad 30.15
29.99
SR2640 30.43
30.34
Karanjin 30.15
30.17
neurod1
control 28.12
28.24
24DB 27.97
27.95
GNTI 28.11
28.16
Psorad 28.4
28.46
SR2640 28.95
29.24
Karanjin 27.99
27.91
paxé6b
control 30.95
30.04

24DB 30.69



GNTI

Psora4

SR2640

Karanjin

pdx1
control

24DB

GNTI

Psora4

SR2640

Karanjin

mnx1
control

GNTI

24DB

Psora4

SR2640

Karanjin

acta

control

24DB

GNTI

Psora4

31.12
31.58
31.63
29.99
29.73
30.44
30.09
31.27
31.64

27.63
27.19
30.11
30.31
29.44
29.41

28.3
28.38
27.76
28.02
29.38
29.82

28.92
28.67
29.44
29.41
30.57
30.76
29.33
29.14
27.34
27.39
30.26
30.01

24.15
23.49
23.77
24.06
23.78
23.76
24.05
23.77
23.77

24.1

Diabetes

Page 56 of 62



Page 57 of 62

SR2640

Karanjin

gcga
control

24DB

GNTI

Psora4

SR2640

Karanjin

6 dpf
actb
control
24DB
GNTI
Psora4
SR2640

Karanjin

ins
control

GNTI

Cq

23.72
23.77
24.23

23.8
23.55
24.38
23.62

23.6

35.6
34.27
34.59
35.39
33.97
34.06
39.06
38.96

39.1
35.37
35.45
35.11
35.34
35.29
34.79
35.74
34.97
35.08

2291
22.82
22.95

23
22.98
22.81
23.13
22.66
22.83
22.92
23.28
22.61

29.6
29.83
29.37

Diabetes



24DB

Psora4

SR2640

Karanjin

neurod1
control

24DB

GNTI

Psora4

SR2640

Karanjin

paxé6b
control

24DB

GNTI

Psora4

SR2640

Karanjin

pdx1
control

24DB

GNTI

Psora4

SR2640

29.5
29.28
29.02
29.14
28.92
28.62
28.52
28.46
28.49

32.86
31.74
30.35
30.47
30.13
31.73
29.54

30.3
29.11
29.41
28.75
29.22

29.36
28.85
28.53
2.49
30.32
29.03
28.7
28.55
28.79
284
28.23
284

35.16

34.8
31.96
30.95
31.21
34.74
30.22
29.97

33.1
30.81
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Karanjin

mnx1
control

24DB

GNTI

Psora4

SR2640

Karanjin

gcga
control

24DB

GNTI

Psora4

SR2640

Karanjin

adult

actb

control

24DB

GNTI

Psora4

SR2640

Karanjin

ins
control

Cq

31.85
32.36

33.17
32.66
30.83

31.7
31.91
32.12
30.34
30.95
30.66
29.98
29.81
30.16

33.06
33
32.8
32.36
32.94
33
33.36
33.04
32.25
32.22
32.79
32.23

26.72
26.53
26.88
26.35

26.6
26.57

26.8
26.47
26.78
26.61
26.65
26.77

314
31.17
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24DB

GNTI

Psora4

SR2640

Karanjin

neurod1
control

24DB

GNTI

Psora4

SR2640

Karanjin

paxéb
control

24DB

GNTI

Psora4

SR2640

Karanjin

pdx1
control

24DB

GNTI

Psora4

SR2640

32.19
31.75
33.45
33.03
26.31
25.84
26.25

26.1
29.44
29.43

36.95
35.63
38.79
36.58
38.57

37.3
33.84
34.07
33.97
33.61
35.63

354

35
34.68
35.26
35.03
36.02
35.53
32.82
32.25

32.6
32.32
34.14
33.89

37.38
37.59
36.97
36.94
37.23
37.79
35.48
35.16

35.3
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Karanjin

mnx1
control

24DB

GNTI

Psora4

SR2640

Karanjin

gcga
control

24DB

GNTI

Psora4

SR2640

Karanjin

mouse islets

Hprt1
DMSO

Psora4d

Pap-1

35.11
35.77
36.17

35.73
37.04
36.12
36.99
36.99
37.56

32.8
32.14
33.16
33.19

34.3
33.53

35.6
35.18

34.9
34.41
36.69
35.74
30.72
30.43
31.81
31.83
34.91

34.6

25.34
25.50
25.24
25.31
25.44
2591
25.26
25.15
25.34
25.68
25.02
25.10
25.66
25.88
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Ins1
DMSO

Psora4

Pap-1

Ins2
DMSO

Psora4d

Pap-1

25.13
25.28
25.52
2541
25.39

15.96
16.32
16.11
16.22
16.68
17.13
17.06
15.95
16.04
16.64
16.28
16.41
16.61
16.53
15.92
16.23
16.07
16.33
16.91

13.58
13.65
13.53
13.35
13.65
14.32
14.08
13.41
13.39
14.01
13.22
13.45
13.65
13.43
13.07
13.27
13.28
13.33
13.90
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