Table S8. Upstream regulators and their potential targets in summer cumulus cells

Predicted
Activation /
Inhibition  Activation p-value of
Upstream Regulator Molecule Type State z-score overlap Target molecules in dataset
Upstream regulators showing significantly different expression in summer cumulus cells
T1MFOXO1 transcription regulator -0.600 2.30x102 |l/ANGPT2, ||CTSV, ||DAPK1, ||DDIT4, 11FOXO1,
lILHCGR, | |MMP1
IILHCGR G-protein coupled receptor 3.06x10° TTADAMTS1, ||CTSV, ||CYP19A1, | |[LHCGR, || TNFAIP6
JCAV1 transmembrane receptor 1.20x10* |CAV1, |CAV2, | |IMMP1, |SLC12A2, 11SLC20A1,
TMSLC7A2, 11TFPI
Imir-210 microRNA 8.49x10° |CDCATL, 1COL4A2, |ELKS, | |LHFP
|CAV2 other 9.63x10° |CAV1
|SKP2 other 1.28x102 |SKP2, | |SLC2A1
LISAP30 transcription regulator 1.92x102 ||LHCGR
11BMPR1B kinase 2.22x102 |ICYP19A1, |POSTN
1TOX other 2.86x1072 1TFOXO1
1MHPGD enzyme 2.86x102 [ICYP19A1
TMRORA ligand-dependent nuclear 2.92x102 |BHMT, ||CYP19A1, 1CYP2B6, 11HPGD, 11RORA
receptor
ISMAD7 transpcription regulator 3.21x102 11BMPR1B, 11DCN, ||MMP1, |SMAD7
IHMGBA1 transcription regulator 3.23x102% |HMGB1, ||[MMP1, |SMAD7

Upstream regulators (not showing significantly different expression in summer cumulus cells) with predicted activation/inhibition state
(|z|>1.96)

AGT growth factor Inhibited  -2.757 9 37x10* |IANGPT2, 11ANK3, | |ATP2B1, |CAV1, | |COX4I1,
LICYP19A1, |POSTN, ||SLC2A1, |SMAD7, 11TFPI,
IVEGFC, | ZEB1

ERBB2 kinase Inhibited ~ -2.754 2 50x10° |IBNIP3, | |COL5A1, | |CRIP1, |ELK3, 11FOXO1, |IRX3,
LIMMP1, |SKP2, | |SLC2A1, |SMAD7, | TYMS, |VEGFC,
11VWF, | ZEB1

OSM cytokine Inhibited ~ -2.402  1.67x10° 11ADAMTS1, 11AKR1C1/AKR1C2, | |JANGPT2, 11BTC,
LICTSV, | |CYP19A1, | |DAPK1, | IMMP1, {MT1X, ||PYGL,
11RORA, $1SYNE1, 11 TNFRSF11A

testosterone chemical - endogenous Inhibited -2.361 950x102 ||ATP2B1, |CAV1, ||CYP19A1, | |LHCGR, |RIMS2,
mammalian T1TMEM144
HIF1A transcription regulator Inhibited -2.271  1.17x10° 1TADAMTS1, | |BNIP3, |CAV1, |EGLN1, | |[ENO2,

11FAM13A, | [MMP1, 11NOV, |PFKFB4, | | SLC2A1,
ISMAD?, ||STC2, |VEGFC
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-2.236
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2.045
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-1.985
1.964

4.48x10° 1TAKR1C1/AKR1C2, |ASAP1, 1CYP2B6, |RASD1,
11TNFRSF11A, 1TOX
4.95x102 |IANGPT2, | |COL12A1, |POSTN, ||RYR2, | |SLC2A1

1.24x102 |IBNIP3, |CAV1, | |CYP19A1, 11MAP4K4, | [MMP1,
IPOSTN, 11RGS4, |VEGFC

1.73x102 LIBNIP3, | |CRIP1, |[EGLN1, | |SAP30, | |SLC2A1

515x10°% TACPL2, |POSTN, 11PRICKLE1, 11SLC7A2, |VEGFC

7 87x10* TACPL2, 11DCN, | |DDIT4, |IRX3, 11KCTD12, tMT1X,
11PRICKLE1, 11SLC7A2

1.83x102 11ADAMTS1, 11AKR1C1/AKR1C2, | |ATP2B1, | |CYP19A1,
LILHCGR, |POSTN, ||SLC2A1, |TYMS, |VEGFC, |ZEB1

2 62x10% LIANGPT2, |BHMT, |CAV1, ||CTSV, | |CYP19A1,
LIDAPK1, | IMMP1, |PFKFB4, |POSTN, |ZEB1
3.59x10° ||BNIP3, ||DDIT4, |EGLNA1, ||STC2

3.87x10* |IANKRD37, ||BNIP3, ||DDIT4, | |SLC2A1
2 97x102 |IBNIP3, |CAV1, | [MMP1, | ZEB1

2.44x10° |IBNIP3, |CAV1, | |ENO2, |GLCE, |SKP2, | |SLC2A1,
ITYMS, |VEGFC
4.17x102 |IANGPT2, | |CYP19A1, | | TNFAIPS, |VEGFC

3.37x102 |ICYP19A1, | |[LHCGR, | |MMP1, | | TNFAIP6

Upstream regulators (not showing significantly different expression in summer cumulus cells) with uncharacterized activation/inhibition state

(]z|<1.96)

Other

INHBA growth factor -1.958  7.96x102 |ICYP19A1, |HMGB1, | |[LHCGR, |SMAD7

PPARG ligand-dependent nuclear -1.858 3.48x10? 1TALDHY9A1, |CAV1, |CAV2, | |ICYP19A1, | |[ENOZ2,

receptor LIPYGL, | |SLC2A1, | JUGT1A9 (includes others)

estrogen receptor group 1.803 347x10* |CAV1, |CAV2, ||COL12A1, 1COL4A2, ||COL5A1,
1CYP2B6, | |MMP1, |VEGFC, |ZEB1

E2F1 transcription regulator -1.718  9.62x10° |/ANGPT2, | |BNIP3, |CAV1, | |COX4I1, | |[ENO2,
11FOX01, |HMGB1, | [MMP1, |TYMS

EGFR kinase -1.698  1.09x10° |/ANGPT2, 11BTC, |CAV1, ||CYP19A1, | |MMP1,
IPOSTN, ||PTGIS, || TNFAIP6, |ZEB1

IL1B cytokine -1.697  7.01x10* tACPP, 11ADAMTS1, | |CYP19A1, 1CYP2B6, 11DCN,

1|DDIT4, 11FOXO01, |HMGB1, |MAP2K86, | |MMP1,
LIPTGIS, 11RORA, 11SLC20A1, | |SLC2A1, |SMAD?,
LITNFAIP6, 11TNFRSF11A, |VEGFC
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4.27x10°
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3.32x10°

|CAV1, | |ICYP19A1, | |ELAVL2, 11HPGD, ||LHCGR,
LIMMP1, | |PTGIS, |SKP2

LIANGPT2, | /ANKRD37, |CHST?, | |DCLK1, |POSTN,
ISMAD7

11ANXA4, | |COL5A1, | [MMP1, | |SLC2A1, |VEGFC,
1TVWF

LIACTN2, | |CYP19A1, | |LHCGR, |POSTN, | |RYR2
11AKR1C1/AKR1C2, | JANGPT2, | |CYP19A1, ||DCLK1,
1|DDIT4, 11FOX01, |HMGB1, | |LHCGR, | |MMP1,
11SLC20A1, | |SLC2A1, [VEGFC

||COL12A1, 1COL4A2, | |CTSV, | |[ENO2, |SKP2, |VEGFC

LICYP19A1, 11FOXO1, | IMMP1, |SKP2, |SMAD7
LIATP2B1, | |COL12A1, 11COL14A1, 1COL4A2, | |COL5A1,
1ICYP19A1, 1CYP2B6, 11DCN, |HMGB1, |INSIG2,
IVEGFC

1ACPP, 11ADAMTS1, | |ATP2B1, 11BMPR1B, 11BTC,
LICYP19A1, | |DAPK1, | |LHCGR, 1tMAP4K4, tMT1X,
11RGS4, | |RGS7, | |SLC2A1, |SMAD7, || TNFAIPS,
IVEGFC, | ZEB1

11ADAMTS1, |MAP2KS, | |[MMP1, |POSTN, | |RGS7,
11SLC20A1, | |STC2, || TNFAIPS, |VEGFC

LIANGPT2, |CAV1, 11DCN, 11FOXO1, |HMGB1, | |MMP1,
11NOV, 11SLC20A1, | |SLC2A1, 11TFPI, |VEGFC, 11VWF,
|ZEB1

1ACPP, 11ADAMTS1, |ASAP2, |CANX, | |[CYP19A1,
11FOXO1, 11HPGD, | [MMP1, |POSTN, | |SLC2A1, 11TFPI,
|ZEB1

LILHCGR, | |MMP1, | |SLC2A1, 11TFPI, || TNFAIP6

11FOXO1, | |LHCGR, | |MMP1, |POSTN, |SKP2,
11 TNFRSF11A

1ACPP, 11ADAMTS1, |BCAT1, |CAV1, | |CTSV,
LICYP19A1, 1CYP2B6, 11FOXO01, | [IKCNAB1, | |LHCGR,
LIMMP1, |POSTN, |SKP2, |ZEB1

11ADAMTS1, | JANGPT2, 11ANK3, |CAV1, 1CYP2B6,
11GPR116, |GUCY1B3, | |MMP1, |SKP2, 11SLC20A1,
LITNFAIP6, |VEGFC, |ZEB1

|BHMT, | |CYP19A1, | |DAPK1, $1DCN, | |LHCGR,
1IMMP1, 11RGS4, 11RORA, |SLC12A2, || TNFAIP6



PDGF BB complex -1.124  3.44x10° LIATP2B1, |CAV2, 11DCN, |GUCY1B3, | IMMP1, |POSTN,

T11SYNE1

TGFB3 growth factor -1.109  1.97x10° |/COL5AT1, ||CYP19A1, | IMMP1, 11NOV, |SMAD7

ERG transcription regulator -1.067 5.84x10° |/DYNC1I1, ||GUCY1A3, |GUCY1B3, |HMGB1, | | MMP1,
TMVWF

TP63 transcription regulator 1.042  7.21x10* 1TADAMTS1, 11COL4A3, ||COL5A1, | |DDIT4, 11DST,
LIPELP1, |POSTN, | JUGT1A9 (includes others), |ZEB1

BMP15 growth factor 1.000 1.80x10° 11BTC, ||CYP19A1, | |LHCGR, || TNFAIP6

CTGF growth factor 1.000 2.22x10* 11ADAMTS1, 1COL4A2, 11DCN, | |LHCGR, ||MMP1,
T1TNOV

SFTPAlL transporter -1.000 5.69x10° 1TAKR1C1/AKR1C2, | |GUCY1A3, |RASD1, | TCEA3

COL18A1 other 1.000 1.16x102 |/DDIT4, |EGLN1, | |[MMP1, 11VWF

IKZF1 transcription regulator 1.000 2.74x102% |AJUBA, 11FOX0O1, ||LHFP, 11VWF

SMAD4 transcription regulator -0.985 3.64x102 |JANGPT2, ||DAPK1, |[MMP1, |SMAD7, | | TNFAIP6

TGFB1 growth factor -0.982 5.80x107 tACPP, 11AKR1C1/AKR1C2, |CAV1, |CAV2, 1COL4A2,

|ICOL5A1, | |DAPK1, $1DCN, | |DDIT4, |EGLN1, |ELK3,
11FAM110B, 11FOXO1, |GGPS1, |GLCE, 11HPGD,
LILHCGR, | |MMP1, 1t1NOV, | |OPN3, |POSTN, tRBMS3,
11RORA, $1SLC20A1, | |SLC2A1, |SMAD?7, | |ST3GALS5,
LISTC2, || TNFAIP6, 11TNFRSF11A, || TRIMY, | TYMS,
1IUST, | |VAT1L, |VEGFC, 11VWF, |ZEB1

IL1 group -0.941  116x10° 11ADAMTS1, 11AKR1C1/AKR1C2, 1CYP2B6, 11DCN,
IHMGB1, |MAP2KS6, | [MMP1, 11RORA, | |SLC2A1,
LITNFAIPG

IL17A cytokine -0.930  728x10° |HMGB1, | |MMP1, | |SLC2A1, 11TNFRSF11A, |VEGFC,
1MVWF

TNF cytokine -0.915  750x10% 11ALCAM, | JANGPT2, | |ATP2B1, |CAV1, 11COL4A3,

LICYP19A1, 11DCN, |ELK3, |HMGB1, 11HPGD, ||LHCGR,
IMAP2KS, | [MMP1, 11NOV, |[NSG1, |POSTN, |RASD1,
11RGS4, | |[RGS7, 11SLC20A1, | |SLC2A1, |SMAD?,
11SND1, | |ST3GALS, 11TFPI, || TNFAIP6, 11 TNFRSF11A,

IVEGFC
SMAD3 transcription regulator -0.876  3.71x10%? |ICYP19A1, | |DAPK1, | IMMP1, 11NOV, | SMAD7
benzyloxycarbonyl-Leu-Leu- chemical - protease 0.859  1.54x102% 1TAKR1C1/AKR1C2, 11DCN, 11FOX01, ||MMP1, 11RGS4,

Leu aldehyde inhibitor 1IRGS7, |SKP2
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0.822
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-0.758
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-0.669

0.647
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0.584
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1.88x10°
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6.98x10™
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LIANGPT2, | |BNIP3, |CAV1, | |[ENO2, 11FAM13A,
11HPGD, | |MMP1, 11PABPC1, |POSTN, | |SLC26A2,
1ISLC2A1, 11 TNFRSF11A, |VEGFC

11ADAMTS1, 11ALCAM, | |JANGPT2, 11ANXA4, |BCAT1,
ICANX, |CAV1, 11COL14A1, 1COL4A2, | |COL5AT,
LICRIP1, | |CTSV, |EGLN1, 11HNRNPD, |SKP2,
1ISLC2A1, | TES, |TYMS

11ADAMTS1, | JANGPT2, | |CYP19A1, 11DCN, $1FOXO1,
1IMMP1, || TNFAIP6, |VEGFC

11AKR1C1/AKR1C2, 11ANXA4, | |CYP19A1, | |LHCGR,
1IMMP1

11ADAMTS1, | |CTSV, | |LHCGR, |SKP2

ICAV1, |CAV2, | |CYP19A1, | |DDIT4, | |GUCY1A3,
IGUCY1B3, | |LHCGR, | |MMP1, $1SLC7A2, | |STC2,
LITNFAIP6, |VEGFC

LIANGPT2, | |ATP2B1, |BCAT1, |CANX, |CAV1, ||CTSV,
11DCN, ||DDIT4, |HMGB1, | |JMMP1, |PON2, | |PTGIS,
1ISLC2A1

11ADAMTS1, | |CYP19A1, 11DST, 11HPGD, |POSTN,
|ZEB1

11ANK3, | |BNIP3, |C90rf91, |EGLN1, | |ENO2,
IMSANTD3, tMT1X, |PFKFB4, | |RFTN2, |SKP2,
1ISLC2A1

1ACPP, 11ADAMTS1, | |ATP2B1, 11BTC, | |CYP19A1,
1IDAPK1, | |LHCGR, 11MAP4K4, 11RGS4, | |[RGS7,
LITNFAIPS, |VEGFC

11ADAMTS1, | |COL5A1, | |CTSV, |ELK3, 11NOV,
LITNFAIPG

11ADAMTS1, |CES1, | |COX4I1, | |CYP19A1, {CYP2BS,
11DCN, ||ENO2, 11HPGD, | [MMP1, 11RORA, |SLC12A2,
ISMAD7, 11 TNFRSF11A

1IBNIP3, | |CYP19A1, | |MMP1, $1TFPI, |ZEB1

1ACPP, | |ATP2B1, 11BMPR1B, |CAV1, |CAV2,
1ICYP19A1, 1CYP2B6, | |DCLK1, $1DCN, | |DDIT4,
11FOXO1, | JGUCY1A3, |GUCY1B3, 11HNRNPD, 1tHPGD,
1INSIG2, | |KCNAB1, | |LHCGR, |MAP2KS6, | |MMP1,
IPON2, | |PTGIS, | |SAP30, |SKP2, |SLC12A2,
11SLC20A1, | |SLC2A1, 11SLC7A2, ||STC2, 11TFPI,
LITNFAIPS, | ZEB1



butyric acid

BMP2

TPS3

phosphate
ERK
Tgf beta

MYOD1
SRC

tretinoin

IL13

IGFBP2
CEBPA

HNF4A

FOXO03
CTNNB1

chemical - endogenous
mammalian

growth factor

transcription regulator

chemical - endogenous
mammalian

group
group

transcription regulator
kinase

chemical - endogenous
mammalian

cytokine

other
transcription regulator

transcription regulator

transcription regulator
transcription regulator

0.579

-0.570

0.558

0.447

-0.422

-0.410

-0.391
0.314

-0.303

0.284

0.283
-0.274

0.264

-0.246
-0.191

2.14x10°

2.73x10°

4.38x107

1.79x10°
1.93x1072
6.00x107

2.80x1072
6.93x10™

6.34x10°

2.95x10°

9.94x10™
6.44x10°

3.84x107

1.44x107
1.87x10°

1COL4A2, | |COL5A1, 1CYP2B6, | |DAPK1, |ELKS3,
IHMGBH, | |PYGL, |SKP2, | |SLC26A2, | |SLC2A1, [ TYMS

$1BTC, | |CYP19A1, 11FOXO1, | |LHCGR, |POSTN,
1ISLC26A2, |SMAD7

11ALDH9A1, 11ANXA4, | |BNIP3, |CAV1, 11COL14A1,
|IDAPK1, | |DDIT4, 11FOXO1, |HMGB1, |IKBIP, 11INPP4A,
IMAP2KS, | [MMP1, |POSTN, |PROSC, ||SLC2A1,
ISMAD7, | TYMS, |ZEB1

LICOL5A1, $11DCN, |POSTN, 11SLC20A1, | |STC2

|CAV1, 11FOXO01, 11MAP4K4, | [MMP1, 11RGS4,
1ISLC2A1

$1DCN, ||MMP1, |POSTN, 11RORA, | |RYR2, | SMAD?,
11TNFRSF11A

IPOSTN, |SLC12A2, | |SLC2A1, |SMAD7, |ZEB1

ICAV1, | |CTSV, ||MMP1, |POSTN, 11 TNFRSF11A,
IVEGFC

11ALDH9A1, |BHMT, 11BMPR1B, | |BNIP3, 11BTC, |CES1,
1COL4A2, 1CYP2B6, 11DCN, 1tHNRNPD, | |MMP1, 11NOV,
|IOLFM4, |POSTN, | |PTGIS, |SKP2, |SLC12A2,
11SLC7A2, |SMAD?, | | TNFAIP6, 11 TNFRSF11A, |VEGFC,
1MVWF

LICTSV, | |DYNLT3, | |[JAKMIP2, | [MMP1, {MT1X, | |PID1,
LIRIN2, |SEPT11, 11SLC7A2, 11 TNFRSF11A

11COL14A1, |MRPL30, |POSTN, 1RBMS3
11AKR1C1/AKR1C2, |BHMT, | |COX4I1, | |CYP19A1,
1CYP2B6, | |DYNLT3, 11FOXO1, 11HPGD, | |LHCGR,
IRNF144A, 11RORA, | | TNFAIP6, 11 TNFRSF11A

IAJUBA, 11AKR1C1/AKR1C2, |BHMT, |CAV1, |CDCATL,
|CDKS8, | |CRIP1, {CYP2B6, | DCAF13, 11FOX01, | GLCE,
IHMGB1, |MRPL44, tMT1X, |PFKFB4, 11PKN2, | |PYGL,
LIRHPN2, 11RORA, |SKP2, |STYXL1, || TNFAIP8, 1TOX,
ITRMT61B, | TYMS, | [UGT1A9 (includes others), | VEGFC

1IBNIP3, | |CTSV, | |DDIT4, 11FOXO01, | SKP2
11ALCAM, 1COL4A2, | |CRIP1, | |CYP19A1, | |[ENO2,
LILHCGR, | |MMP1, |SLC12A2, | |SLC26A2, |SMAD?,
|ZEB1



u0126

Cg

Vegf

tyrphostin AG 1478
F2

INHA
PTH
PRL

PKD1
Akt

SYVN1
5'-methylthioadenosine

TAZ
leupeptin

phenylacetate

CTSS
EPAS1

VAV3
GJA1
TERT
ZNF100
ZNF85
ZNF254
RASSF8

chemical - kinase inhibitor

complex

group

chemical - kinase inhibitor

peptidase

growth factor
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cytokine

ion channel

group

transporter

chemical - endogenous
mammalian

enzyme

chemical - protease
inhibitor

chemical - endogenous
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peptidase
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cytokine

transporter

enzyme

other

transcription regulator
other

other

0.187

0.169

-0.133

-0.132

0.128

0.116
0.076
0.060

0.000

0.000

0.000

335x102 |CAV1, ||CYP19A1, 1CYP2B6, 11HPGD, 11INPP4A,
LIMMP1, $9PABPC1, |POSTN, ||STC2

4.02x10° TACPP, 11ADAMTS1, |BCAT1, |BHMT, 11BTC, ||CTSV,
LICYP19A1, | |[ELAVL2, |ELK3, 11HPGD, | |LHCGR,
1IMMP1, 11RGS4, 11RORA, 11SLC20A1, | | TNFAIPS,
IVEGFC

5 92x10% 11ADAMTS1, | /ANGPT2, 11COL4A3, 11GPR116,
IGUCY1B3, | |SHISA2, | SKP2, 11SLC20A1, 11 TNFRSF11A,
IVEGFC, 11VWF, |ZEB1

3.78x10% 11BTC, |CAV1, | IMMP1, | |SLC2A1

3.62x102 |/ANGPT2, 1CYP2B6, 11DST, |SKP2, 11TFPI, 11VWF

1.65x102 11ADAMTS1, ||CYP19A1, | |LHCGR, |SMAD7
1.56x102 11ADAMTS1, 11ANK3, | |MMP1, |POSTN, |SMAD7

8.66x10™* |CAV1, ||COL5A1, | |COX4I1, | |CTSV, 11DCN, | |LHCGR,
IRASD1, 11SND1
6.35x10° 11ALG6, |BCAT1, 11FOXO1, | |JAKMIP2, 11SYNE1, 11VWF

1.89x102 |/COX4l1, | |CYP19A1, 11HPGD, | |LHCGR, |SKP2,
$1TNFRSF11A
3.99x102 |BCAT1, 11SLC20A1, | |SLC2A1, 11SLC7A2

1.82x10% ||GUCY1A3, |GUCY1B3, | |MMP1

2.81x10* 1TADAMTS1, |CAV1, |CAV2, 11RGS4, | |SORBS2
3.68x10* |CAV1, 11FOX01, 11RGS4

5.47x10* |CAV1, |CAV2

6.46x10* 1COL4A2, 11COL4A3, | |CTSV

8.07x10* LIANGPT2, | |BNIP3, |CAV1, | |ENO2, 11FAM13A,
LISLC2A1, ||STC2

1.35x10° 11BTC, |CAV1, |CAV2

1.53x10° 11FOXO01, 11NOV, |SKP2

1.58x10°% |ASAP1, ||BNIP3, |CAV1, |ELK3, |HMGB1, | [MMP1
1.88x10° |MRPL30, |POSTN

1.88x10° |IMRPL30, |POSTN

1.88x10° |MRPL30, |POSTN

1.88x10° |MRPL30, |POSTN



ZNF431
ZNF708
ZNF665
ZNF528
ZNF43
ZNF429
GNA11
NPR1
TRG
ZNF91
HOXB5
pepstatin

GDF9
IGF2R
LONP1
RBL1

RET
SUMO3
SMARCB1

L-histidine

SYK/ZAP
mevalonic acid

PRKAG3

ACVR1
SUMO2
TCF3

NPPC
GPI
ADAM10
APOAl

other

other

other

other

other

other

enzyme

enzyme

other

other

transcription regulator
chemical - protease
inhibitor

growth factor
transmembrane receptor
peptidase
transcription regulator
kinase

other

transcription regulator

chemical - endogenous
mammalian

group
chemical - endogenous
mammalian

kinase

kinase
enzyme
transcription regulator

other
enzyme
peptidase
transporter

1.88x10° |MRPL30, |POSTN
1.88x10° |MRPL30, |POSTN
1.88x10° |IMRPL30, |POSTN
1.88x10° |MRPL30, |POSTN
1.88x10° |IMRPL30, |POSTN
1.88x10° IMRPL30, |POSTN
1.88x10° 11ADAMTS1, ||CTSV
1.94x10° |JGUCY1A3, |GUCY1B3, 11RGS4
2 49x10° |CAV1, |CAV2
2.49x10° |MRPL30, |POSTN

2 49x10° |JANGPT2, | |MMP1
2.49x10° |CAV1, | |STC2

2.67x10° [ICYP19A1, | |LHCGR, || TNFAIP6
3.18x10° |MRPL30, |POSTN

3.95x10° [IMT-ATPS8, | |IMT-ND4L

4.21x10° [ILHCGR, |SKP2, |TYMS, |ZEB1

4.27x10° TTANXA4, | |CTSV, 11DCN, || MMP1, 11NOV
4.59x102 |CAV1, |CAV2, 11NOV

4.62x10° |IBNIP3, 11COL14A1, | |DAPK1, | [MMP1, |POSTN,
|SKP2
4.79x10°% ||DDIT4, 1tHNRNPD

4.79x10° |IMMP1, |VEGFC
4.97x10° 1CYP2B6, ||LHCGR, | |MMP1

5.36x10° [IRX3, |[MAP2K®6, | |SHISA2, | |SLC2A1, 11SLC7A2,
LLUGT1A9 (includes others)

5.37x10° TAUTS2, 11DCN, 1tNOV

5.37x10° |CAV1, |CAV2, 1tNOV

5.58x10° [lCTSV, 11MFOXO01, | |LHCGR, 11RORA, |SLC12A2, 1TOX,
1TYMS

5.72x10° [|JGUCY1A3, |GUCY1B3

6.71x10° |CAV1, |SKP2

8.14x10° ||DCLK1, |RABEP1, 11RGS4, | | TRIM9

8.18x10° |CAV1, ||PTGIS, | |SLC2A1



epoprostenol

SBDS
L-alpha-

lysophosphatidylcholine,

stearoyl
Integrin alpha V beta 3
ADTRP
LMF1
PCGF5
ATXN2
APBB3
MED25
NDP

GBP1
CCL20
SCO2
SPTBN4
MYT1L
B4GALNT?2
ARR3
CDK3

Mvk
S100A2
TNFAIP8
SMARCD1
CGB (includes others)
GNAS
KISS1R

BMP6

KLF2

miR-141-3p (and other
miRNAs w/seed
AACACUG)
CEACAM1

MTM1

chemical - endogenous
mammalian
other

chemical - endogenous
mammalian

complex

other

other

other

other

other

other

growth factor

enzyme

cytokine

other

other

transcription regulator
enzyme

other

kinase

kinase

other

other

transcription regulator
other

enzyme

G-protein coupled receptor

growth factor
transcription regulator
mature microRNA

other
phosphatase

8.92x10° [IMMP1, | |[PTGIS

9.22x10° 1TAKR1C1/AKR1C2, 11COL14A1, | |OPN3, 11RGS4

9.63x10° |HMGB1

9.63x10° |IMMP1
9.63x10° 11TFPI
9.63x10° |CANX
9.63x10° |IMCC
9.63x10° 11PABPC1
9.63x10° |TYMS
9.63x10° |I|MMP1
9.63x10° |JANGPT2
9.63x10° |IMMP1
9.63x10° |POSTN
9.63x10° ||COX4I1
9.63x10° TTANK3
9.63x10° TRBFOX1
9.63x10° 1TVWF
9.63x10°% ||LHCGR
9.63x10° |TYMS
9.63x10°% ||LHCGR
9.63x10° ||BNIP3
9.63x10° |{MMP1
9.63x10° |I|MMP1

1.01x102 [ILHCGR, || TNFAIP6
1.01x102 [{CYP19A1, | |[LHCGR
1.01x102 ILHCGR, 1TMEM144

1.04x102 1tADAMTS1, | |SAP30, 11SLC20A1, |ZEB1
1.06x102 LIANGPT2, ||PTGIS, | |SLC2A1, 11TFPI, 11VWF
1.14x102 1TAKR1C1/AKR1C2, |ZEB1

1.14x10° LIANGPT2, [VEGFC
1.28x102 [IBNIP3, | |CTSV



ITGA2
ADRB1

FSHR

miR-29b-3p (and other

miRNAs w/seed
AGCACCA)
SNAI1

RORC

IGF2BP1
FBN1
GABPB1
NFKBIB
MAP3K1
ELOVL5
GATA6
hemin

PIK3R1
NAMPT
FASN
Gh
FAM3B
LTBP1
CASR

glucose oxidase
Ga12/13
APBB2

TOX4

GFRA1

CCNC

LAMA3
PPP1R3C
UTS2

transmembrane receptor
G-protein coupled receptor

G-protein coupled receptor

mature microRNA

transcription regulator
ligand-dependent nuclear
receptor

translation regulator
other

transcription regulator
transcription regulator
kinase

enzyme

transcription regulator

chemical - endogenous
mammalian

kinase

cytokine

enzyme

cytokine

cytokine

other

G-protein coupled receptor

group
group

other

other

transmembrane receptor
other

other

phosphatase

other

1.28x10° 11DCN, | |MMP1
1.28x10% 11ANXA4, | |RYR2

1.31x102% tACPP, | |CYP19A1, | |[LHCGR

1.31x102 |CAV2, 1COL4A2, || TRIM9

1.31x102 |ICYP19A1, 1tHPGD, |ZEB1

1.37x102 |BHMT, 1CYP2B6, 11HPGD, 11RORA, 11SLC7A2

1.42x102% 11COL14A1, | |COL5A1

1.42x10? 1COL4A2, | [IMMP1
1.42x10% ||COX4l1, | SKP2

1.45x102 [ICTSV, | |DAPK1, |SMAD7
1.52x102 1TNOV, 11RGS4, | |[RGS7

1.56x102% T1FOXO1, |INSIG2

1.60x102 |CAV1, ||CYP19A1, | |LHCGR
1.60x102 1TAKR1C1/AKR1C2, ||GUCY1A3, |GUCY1B3

1.68x102 1tFOXO1, ||SLC2A1, |VEGFC

1.72x10% [IMMP1, 11 TFPI
1.72x10? 11FOXO1, |SKP2

1.84x102 tCYP2B6, | |SLC2A1, 1TOX

1.88x10? |CAV1, 11DCN
1.88x102 |SMAD7, 11VWF
1.88x102 1CYP2B6, |TYMS

1.92x102 ||SLC2A1
1.92x10%? |{MMP1
1.92x102 [TYMS
1.92x102? |ZEB1
1.92x102 TACPP
1.92x102 |TYMS
1.92x102 |{MMP1
1.92x10? |{SLC2A1
1.92x102 1THPGD



VRK1
ZNF410
ATP9A
FKBP1B
DUSP2
PNRC1
NR2F6

4-[(4'-chloro-2'-
fluoro)phenylamino]-6,7-
dimethoxyquinazoline
SOX2-OCT4-NANOG
TWIST2

ITGAL

PROX1

SHH

TWIST1

TBX5

AREG/AREGB
TRIB3

NFIC

JUND

FOXA1

FAS

Notch
Smad
NR1D1

SAA
AMH
CRI1L
CCR1

ATF4
POU2F1

kinase

other

other
enzyme
phosphatase
other

ligand-dependent nuclear
receptor
chemical - kinase inhibitor

complex

transcription regulator
other

transcription regulator
peptidase
transcription regulator
transcription regulator
growth factor

kinase

transcription regulator
transcription regulator
transcription regulator
transmembrane receptor

group

complex

ligand-dependent nuclear
receptor

group

growth factor

other

G-protein coupled receptor

transcription regulator
transcription regulator

1.92x10? |{MMP1
1.92x10? |{MMP1
1.92x10? |VEGFC
1.92x10? [IRYR2
1.92x10% |{MMP1
1.92x102 |ICYP19A1
1.92x10? |{LHCGR

1.92x102% [IANGPT2

2.04x107 TTKAT6A, ||RIF1

2 04x102 |POSTN, |ZEB1

2.04x102 JCAV1, 11DCN

2 04x102 |JANGPT2, 11RGS4

210x102 11ADAMTS1, | |ANGPT2, 11BMPR1B, |CAV1, |[TYMS
2 10x102 11DCN, 11FOX01, | ZEB1

210x102 [JACTN2, |POSTN, ||RYR2

2 22x102 |IMMP1, | | TNFAIP6

2.22x107 ||DDIT4, ||STC2

2 29x102 |HMGB1, ||LHCGR

2 29x102 [|CYP19A1, | |LHCGR, | |MMP1

2 32x102 |ELK3, | |LHFP, 11RORA, |SLC12A2

2 34x102 1COL4A2, ||COL5A1, 11FOX01, 11INPP4A, 11MAP4K4,

LIMMP1, 11PKN2, | | TNFAIP6
2 39x102 |JGUCY1A3, |GUCY1B3, |ZEB1

239x102 |EGLN1, |SMAD7
2.39x102 [IBNIP3, | |CTSV

2.58x107 LIMMP1, 11TFPI
2.58x102% |I{CYP19A1, | [LHCGR
2 58x102 1COL4A2, | |COL5A1

2 58x102 LICTSV, 11TNFRSF11A

2.67x102% |BCAT1, ||DDIT4, ||STC2, 11TNFRSF11A
2.74x102 1CYP2B6, | |DDIT4, |ELK3, 11VWF



kynurenine

Beta Arrestin
RNF31
CHD5
EPM2A
CACNA1D
Hspg
WISP1
EMP2
PTPRA
mir-96
SDHA
SDC4
PPP1R13L
CCL25
HTR6

CTSK
MLF1
CD99
HES6
GPX4
CBFA2T3
SERPINH1

myristoylated PKCzeta
pseudosubstrate peptide
inhibitor
(Ala9)-autocamtide-2

SPDEF
PRKG1
ABL1
PAK1
LIPE
TNFRSF1B
TCOF1

chemical - endogenous
mammalian

group
enzyme

enzyme

phosphatase

ion channel

group

other

other

phosphatase

microRNA

enzyme

other

transcription regulator
cytokine

G-protein coupled receptor

peptidase

other

other

transcription regulator
enzyme

transcription regulator
other

chemical - kinase inhibitor

chemical - kinase inhibitor

transcription regulator
kinase

kinase

kinase

enzyme

transmembrane receptor
transporter

2.86x102 |IMMP1

2.86x107 ||LHCGR
2.86x102 [ICYP19A1
2.86x107 |ZEB1
2.86x1072 ||SLC2A1
2.86x107 |IRYR2
2.86x102 |I|MMP1
2.86x102 |{MMP1
2.86x102 |CAV1
2.86x107 |IENO2
2.86x102 1TFOXO1
2.86x107 ||SLC2A1
2.86x10° |IANGPT2
2.86x107 ||SLC2A1
2.86x10° |I|MMP1
2.86x102 [IDYNC1I1

2.86x102 ||CTSV
2.86x107 |SKP2
2.86x107 |CAV1
2.86x10% ||MMP1

2.86x102 |{MMP1
2.86x102% |PFKFB4

2.86x102% 1COL4A2
2.86x10? |ILHCGR

2.86x102 |IMMP1

2.90x107? TCOL4A2, | |COL5A1, |ZEB1
2.96x102 |/GUCY1A3, |GUCY1B3

2.96x102 |CAV1, | [IMMP1

2.096x102 [ICYP19A1, 11TFPI

2.97x102% |H3F3A/H3F3B, |POSTN, |SMAD7, | |ST3GALS5
3.01x102 |IANGPT2, | [MMP1, 11 TNFRSF11A

3.12x102% |ASAP1, ||BNIP3, | |SLC2A1



HISTONE group 3.16x102 1THPGD, ||PTGIS

ETV4 transcription regulator 3.16x102% |CAV1, 11HPGD
AGTR2 G-protein coupled receptor 3.16x102% |JANGPT2, |ZEB1
S100A6 transporter 3.16x102 1TADAMTS1, |[TYMS
PRKD1 kinase 3.16x102 |AJUBA, | |MMP1
IDH1 enzyme 3.36x1072 JISLC2A1, |ZEB1
NPPB other 3.36x102 |ICYP19A1, |SMADY
GAB2 other 3.57x102 |SMAD7, |ZEB1
PTGER2 G-protein coupled receptor 3.57x102 [I{CYP19A1, | | TNFAIP6
PLG peptidase 3.57x102 |CAV1, ||MMP1
GNAQ enzyme 3.57x102 1TADAMTSH1, ||CTSV
RB1 transcription regulator 3.74x102% [JANGPT2, ||BNIP3, |CDCAT7L, |SKP2, |TYMS, |ZEB1
ACVRL1 kinase 3.79x102 |/ANGPT2, |SMAD7
UXT other 3.79x102 |J|ENO2, 11HPGD
FEZF1 other 3.80x10% |{MMP1

GJB6 transporter 3.80x102 |BHMT

VLDL complex 3.80x102 |PON2

LAMTOR5 other 3.80x1072 |SKP2

ABL2 kinase 3.80x1072 [{MMP1

HIF1AN enzyme 3.80x1072 |{SLC2A1

GNB5 enzyme 3.80x107° ||RGS7

CuL3 enzyme 3.80x10% |/MMP1

PODXL kinase 3.80x1072 [{MMP1

PSIP1 other 3.80x10? JVEGFC

SULT1E1 enzyme 3.80x102 |/ TNFAIP6

PLAGL2 transcription regulator 3.80x102 [IBNIP3

AQP4 transporter 3.80x1072 |[JSLC2A1

FIGF growth factor 3.80x102 |VEGFC

BATF3 transcription regulator 3.80x10%2 [{MMP1

SSTR3 G-protein coupled receptor 3.80x102 |/DYNC1I1

RECK other 3.80x107° |SKP2

methylamine chemical - endogenous 3.80x107? JJSLC2A1

mammalian



miR-182-5p (and other
miRNAs w/seed
UUGGCAA)
mir-182

CEBPD

WT1

GDF2

ARNT

ETS1
HNRNPA2B1
STAT

IFNE
phosphatidylinositol

lactosylceramide
alpha-estradiol
chondroitin sulfate E

Erm

RNU7-1
ZNF521
Proinsulin

LGI1

RBBP4

CRK

CLDN1
ZBTB46
miR-192-5p (and other
miRNAs w/seed
UGACCUA)
mir-183

ITIH2

HSPA2

CDH4

MYCT1

mature microRNA

microRNA
transcription regulator
transcription regulator
growth factor
transcription regulator
transcription regulator
other

group

cytokine

chemical - endogenous
mammalian

chemical - endogenous
mammalian

chemical - endogenous
mammalian

chemical - endogenous
mammalian

group

other

other

group

other

enzyme

other

other

other

mature microRNA

microRNA
other
other
other
other

4.01x10% 11FOXO1, 1VWF

4.01x10% T1FOXO1, 1MVWF

4.21x102 [ICYP19A1, || TNFAIP6, |VEGFC
456x102 LICTSV, ||CYP19A1, | |[ENO2, 11SLC20A1
4.61x102 |CAV1, |POSTN, |SMAD7

4.61x102 LIBNIP3, |CAV1, | |SLC2A1

4.62x102 |CAV1, 11HPGD, | |MMP1, | TYMS, |ZEB1
4.66x102 LICRIP1, ||DCLK1, 11KCTD12, |RIMKLB
4.69x102 |IMMP1, |SMAD7

4.69x102 |/SLC2A1, 11SLC7A2

4.72x102 [ IMMP1

4.72x102 1M1 TNFRSF11A
4.72x102 1CYP2B6
4.72x102 11PRICKLE1

4.72x10° JCAV1
4.72x102 |H3F3A/H3F3B
4.72x102 1M1TNFRSF11A
4.72x10? 11FOXO1
4.72x10° ||MMP1
4.72x10? ||LHCGR
4.72x10° |CAV1
4.72x10° |ZEB1
4.72x10% |VEGFC

4.72x10° |ZEB1

4.72x10?% 11FOXO1
4.72x10% LI TNFAIP6
4.72x10° 11AKAP4

4.72x10% ||MMP1
4.72x10? |EGLN1



SLC9Al ion channel 4.72x102 |SLC12A2

BMX kinase 4.72x102 ||ENO2

YWHAE other 4.72x1072 |{MMP1

CDC27 other 4.72x102% |SKP2

ELN other 4.72x1072 |{MMP1

PLAA other 4.72x1072 17ANXA4

ACTN4 other 4.72x107 |{MMP1

SIAH1 enzyme 4.72x102 |SMAD7

alpha-hydroxyglutarate chemical - endogenous 4.72x102 |ZEB1
mammalian

starch chemical - endogenous 4.72x1072 ||ATP2B1
mammalian

lactose chemical - endogenous 4.72x107% |{MMP1
mammalian

FOXM1 transcription regulator 4.89x102 |CAV1, |SKP2, |ZEB1

Symbols for regulators with increased (or decreased) expression and fold-change>=2 are preceded with 11 (or ||). Symbols for genes with increased (or
decreased) expression and fold-change<2 are preceded with 1 (or |).




