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Table S14. Top 5 Canonical Pathways in zona glomerulosa (ZG) samples compared to zona

fasciculata (ZF) samples adjacent to a phaeochromocytoma.

Top Canonical Pathways

Overlap P-value
LPS/IL-1 Mediated Inhibition of RXR Function 21/219 2.5x 10710
FXR/RXR Activation 13/127 3.2x 107
Cholesterol Biosynthesis | 5/13 1.7 x 10
Cholesterol Biosynthesis Il (via 24,25-dihydrolanosterol) 5/13 1.7 x 10
Cholesterol Biosynthesis 111 (via Desmosterol) 5/13 1.7 x 10
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Table S15. Genes associated with the‘NRF2-mediated Oxidative Stress Response’ that were differentially regulated in zona glomerulosa (ZG)

(vs. zona fasciculata (ZF)) and in aldosterone-producing adenoma (APA) (vs. ZG).

Gene Protein name Fold-change P-value Fold-change P-value
symbol (ZG vs. ZF) (ZGvs. ZF)  (APAVvs. ZG) (APAVvs. ZG)
AOX1 Aldehyde Oxidase 1 -2.21 1.53 x 10* n.s.

CYP3A4 | Cytochrome P450, Family 3, Subfamily A, Polypeptide 4 3.10 493 x 108 -3.38 1.10 x 10”7
CYP3A5 Cytochrome P450, Family 3, Subfamily A, Polypeptide 5 n.s. -2.46 2.04 x 10
FOS FBJ Murine Osteosarcoma Viral Oncogene Homolog 2.75 9.63 x 10° -6.01 1.34 x 107
FOSB FBJ Murine Osteosarcoma Viral Oncogene Homolog B n.s. -6.10 1.18 x 108
GSTA1 Glutathione S-Transferase Alpha 1 -20.75 1.02 x 1010 n.s.

GSTA3 Glutathione S-Transferase Alpha 3 -8.64 2.10x 10 4.01 3.81x 10
GSTA4 Glutathione S-Transferase Alpha 4 -2.47 7.76 x 10712 n.s.

GSTM4 Glutathione S-Transferase Mu 4 2.25 1.38 x 10’3 n.s.

JUN Jun Proto-Oncogene n.s. -2.55 3.87x 107
JUNB Jun B Proto-Oncogene 2.89 5.62 x 10°® -3.38 3.26 x 10°®
MAP3KS5 | Mitogen-Activated Protein Kinase Kinase Kinase 5 -2.13 9.49 x 10° n.s.

MGST1 Microsomal Glutathione S-Transferase 1 -2.28 7.18 x 10 n.s.

PIK3R1 Phosphoinositide-3-Kinase, Regulatory Subunit 1 (Alpha) 2.04 1.59 x 10 -2.27 9.85x 10°®
PRKCA Protein Kinase C, Alpha -4.12 2.06 x 102 n.s.

PRKCH Protein Kinase C, Eta n.s. 3.51 7.83x 108
SCARB1 | Scavenger Receptor Class B, Member 1 -3.04 3.46 x 10 2.56 2.51 x 100

*n.s., not significant.
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Table S16. Genes associated with the ‘LPS/IL-1 Mediated Inhibition of RXR Function’ that were differentially regulated in zona glomerulosa
(ZG) (vs. zona fasciculata (ZF)) and in aldosterone-producing adenoma (APA) (compared with ZG).

Gene Protein name Fold-change P-value Fold-change P-value
symbol (ZG vs. ZF) (ZGvs. ZF)  (APAvs. ZG) | (APAvs. ZG)
ABCA1 ATP Binding Cassette Subfamily A Member 1 -2.39 3.65x 1013 2.05 3.07x 10°
ABCB1 ATP Binding Cassette Subfamily B Member 1 -2.65 7.46 x 10714 n.s.

ACSL1 Acyl-CoA Synthetase Long-Chain Family Member 1 -2.43 3.49x 10°® 2.86 1.11x 10
ACSF2 Acyl-CoA Synthetase Family Member 2 n.s. 2.23 1.83 x 107
APOC1 Apolipoprotein C-I -3.39 5.34 x 107 n.s.

APOE Apolipoprotein E -3.05 1.01 x 107 2.13 4.45 x 10*
FABP3 Fatty Acid Binding Protein 3, Muscle And Heart -2.48 7.82 x 10* 3.87 1.52 x 107
FABP6 Fatty Acid Binding Protein 6, lleal -3.05 6.70 x 107 n.s.

NROB2 Nuclear Receptor Subfamily 0, Group B, Member 2 -4.73 1.02x 10 n.s.

NR1H4 Nuclear Receptor Subfamily 1, Group H, Member 4 -2.38 1.68 x 10° n.s.

PAPSS2 3'-Phosphoadenosine 5'-Phosphosulfate Synthase 2 -5.22 1.07 x 10%° 3.73 6.66 x 10°
SREBF1 Sterol Regulatory Element Binding Transcription Factor 1 -2.20 4.77 x 1010 n.s.

SULT2A1 | Sulfotransferase Family 2A Member 1 -8.21 4,50 x 1016 11.08 1.79 x 1071
UST Uronyl-2-Sulfotransferase 2.72 5.90 x 102 n.s.

*The genes MGST1, SCARB1, GSTAL, GSTA3, GSTA4, GSTM4, CYP3A4, CYP3A5 are also associated with the ‘LPS/IL-1 Mediated Inhibition
of RXR Function’ pathway. Fold-change and P-values in ZG vs. ZF and APA vs. ZG are shown in Table S15. n.s., not significant.
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Table S17. Top 10 genes differentially regulated in KCNJ5 mutant aldsoterone-producing
adenoma (APA) compared with wild-type.

Top genes up-regulated Fold-change P-value

ACSS3 5.45 420 x 10
SCARNA9L 5.19 1.85 x 102
HTR2B 4.10 2.97x10°
SNORD32A 3.68 2.69 x 102
KLHL4 3.62 9.88 x 10
TNFSF10 3.52 259 x 103
CST2 3.12 5.09 x 107
CFlI 2.94 1.51 x 102
FCGR3A 2.91 3.58 x 1072
LPHN3 2.88 4,26 x 1073
Top genes down-regulated =~ Fold-change P-value

PTPRZ1 -3.04 4.75x 10°
EDNRB -3.11 8.88 x 10°
Cllorf4l -3.21 5.07 x 10
NETO2 -3.40 1.40 x 107
VPREB3 -3.60 2.73x 10?2
CA2 -3.95 1.49 x 1073
NEFM -3.96 4.35x 103
SLC35F1 -4.14 1.84 x 10°
BEX1 -5.23 5.98 x 10
MYOM1 -5.49 2.08 x 10°
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1 Table S18. Top 10 genes differentially regulated in zona glomerulosa (ZG) from KCNJ5
2 mutant patient compared with ZG from wild-type patient.

3

Top genes up-regulated Fold-change P-value

NMI 3.93 9.73x 10°
RRP7B 3.93 2.35x 10
SNORD78 3.86 2.53x 102
SNORD32A 3.73 3.15x 102
SNORD?28 3.57 3.46 x 10
ATXN7L1 3.23 4.07 x 102
INF277 3.23 9.98 x 10’3
DDAH1 2.99 9.83x10°
SNORA22 2.95 2.96 x 107
LOC400986 2.57 2.26 x 102
Top genes down-regulated Fold-change P-value

MYH11 -2.26 3.40x 103
C4orfd6 -2.37 4,23 x 1072
CA2 -2.40 4.44 x 1072
SORD -2.40 1.01 x 107
MIR323 -2.43 2.38 x 102
SMOC2 -2.47 454 x10°
TNXA -2.49 2.88 x 102
SNORA45 -2.84 1.98 x 1072
RNF185 -3.12 4,73 x 102
C6orf52 -3.57 1.62 x 10*




1 Table S19. Top 10 genes differentially regulated in zona fasciculata (ZF) from KCNJ5
2 mutant patient compared with ZF from wild-type patient.
3

Top genes up-regulated Fold-change P-value

NR4A2 4,71 1.17 x 107
SNORD76 4.29 6.86 x 1073
TIPARP 3.66 1.83 x 10
SNORDG63 3.58 1.67 x 10
FOS 3.19 1.42 x 1073
MCM9 2.89 8.62 x 103
SNORA7B 2.72 4,10 x 102
IL7R 2.60 1.68 x 102
APOD 2.53 2.47 x 1072
SGK1 2.52 9.75x 10°®
Top genes down-regulated Fold-change P-value

DEFB109P1B -2.19 3.51x 102
NUDT13 -2.20 1.60 x 1073
KRT18 -2.23 3.55x 10
SNORD45B -2.74 2.48x 10
ZDBF2 -2.78 3.98 x 102
C2orf66 -2.79 3.70x 103
DEXI -2.84 2.54 x 102
LOC100507404 -2.98 3.89x 10
SNORD38A -3.03 4.86 x 102
LRRFIP1 -3.44 2.38x 107




1 Table S20. Top 5 molecular and cell functions of differentially expressed genes in KCNJ5
2 mutant samples compared with KCNJ5 wild-type samples.
3

KCNJ5 mutant APA vs. wild-type

Top Molecular and Cell functions Molecules P-value

Cell Morphology 36 1.16 x 102-4.11 x 10®
Cell Death and Survival 49 1.16 x 102 - 5.04 x 10°
Cell-To-Cell Signaling and Interaction 29 1.16 x 102%-9.99 x 10°
Cellular Assembly and Organization 25 1.16 x 102-9.99 x 10°
Cellular Development 34 1.16 x 102 -1.35x 10

ZG adjacent to KCNJ5 mutant APA vs. wild-type

Top Molecular and Cell functions Molecules P-value

Carbohydrate Metabolism 2 7.26x10°-1.82x 10
Cellular Development 5 446x102%-1.82x10°
Cellular Function and Maintenance 9 4,98 x 102-1.82x 107
Cellular Movement 5 4,98 x 102-1.82x 107
Drug Metabolism 1 3.58x10%-1.82x 103

ZF adjacent to KCNJ5 mutant APA vs. wild-type

Top Molecular and Cell functions Molecules P-value

Cell Cycle 14 1.23x102%-1.25x 10®
Cellular Development 21 1.64 x 102-1.25x 10°
Cell Death and Survival 20 1.64 x 102-1.31x 10°
Cellular Growth and Proliferation 20 1.64 x 102-3.25x 10°
Cellular Compromise 10 1.64 x 102-1.81x 10*

4  *APA, aldosterone-producing adenoma. ZG, zona glomerulosa. ZF, zona fasciculata.
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Table S21. Top 5 canonical pathways of differentially expressed genes in KCNJ5 mutant
samples compared with KCNJ5 wild-type samples.

KCNJ5 mutant APA vs. wild-type

Top Canonical Pathways Overlap P-value
Breast Cancer Regulation by Stathminl 2.6 % (5/191) 5.18 x 10
Glycolysis | 8.0 % (2/25) 9.19x 10
Gluconeogenesis | 8.0 % (2/25) 9.19x 10
Gap Junction Signaling 2.6 % (4/155) | 1.28 x10?
Catecholamine Biosynthesis 25.0 % (1/4) 2.30 x 10
ZG adjacent to KCNJ5 mutant APA vs. wild-type

Top Canonical Pathways Overlap P-value
Sorbitol Degradation | 100.0% (1/1) | 1.82x10°
Histamine Degradation 7.7% (1/13) 2.34 x 107
Fatty Acid -oxidation 6.2 % (1/16) 2.87 x 10°
Oxidative Ethanol Degradation 111 6.2% (1/16 2.87 x 107
Putrescine Degradation 111 5.9 % 1/17 3.05x 102
ZF adjacent to KCNJ5 mutant APA vs. wild-type

Top Canonical Pathways Overlap P-value
Glucocorticoid Receptor Signaling 1.5 % (4/275) 2.45x10°
ERKS5 Signaling 3.2% (2/63) 7.52x10°
Nicotine Degradation 11 3.2 % (2/63) 7.52x10°%
UDP-N-acetyl-D-glucosamine Biosynthesis Il | 16.7 % (1/6) 1.23 x 10?
UVA-Induced MAPK Signaling 2.3% (2/88) 1.43 x 10

*APA, aldosterone-producing adenoma. ZG, zona glomerulosa. ZF, zona fasciculata.
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Figure S1.Heterogenous CYP11B2 expression in aldosterone-producing adenomas (APA).
(A and B) KCNJ5 mutant APA tissue, boxed areas in the 4x image (A) are shown in the
corresponding 20x image (B); (C and D) KCNJ5 wild-type APA tissue, boxed areas in the 4x
image (C) are shown in the corresponding 20x image (D). n=8.
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Figure S2. Confirmation of zona glomerulosa (ZG) and zona fasciculata (ZF) steroid
expression profile in ZF and ZG samples. qPCR of (A) CYP11B2 mRNA expression as a
hallmark gene of ZG, and (B) CYP11B1 and (C) CYP17A1 mRNA expression as hallmark
genes of ZF. n=21.

24





