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Supplement Figure 1. The relationship between Pathway Activity score, calculated as lod2odds (x-axis) and prob-
ability (y-axis). The direct output of the model calculation is the probability (p) that the transcription factor is
active; this can be used to calculate the odds {odds=p/(1-p)} and the log2odds pathway score.
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Supplement Figure 2.

ER activity (log2odds)

Correlation plots for NFkB pathway activity versus AR pathway activity (A,C,E) and ER pathway activity (B,D,F) in
cancer-adjacent tissue, benign hyperplasia and primary prostate cancer samples from GEO datasets GSE3325,
GSE17951, GSE55945



Supplement Table 1

QC results on GEO datasets

Dataset

GSE7553

GSE39612
GSE29316
GSE37418

GSE49243
GSE17708
GSE43700
GSE7568

GSE6653

GSE14491
GSE59771
GSE84500
GSE12195
GSE12195
GSE72642
GSE58096
GSE60028

GSE43657
GSE38010
GSE7868

GSE7708

GSE21887
GSE33316
GSE32982
GSE34620
GSE87385
GSE66354
GSE17951

GSE55945
GSE45016
GSE3325

GSE28403

Figure
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15
13

#
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19

66
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71
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ID QC failed samples

GSM918579, GSM918580, GSM918581,
GSM918585, GSM918599, GSM918617,
GSM918623, GSM918628, GSM918631,
GSM918632, GSM918635, GSM918648,
GSM918649, GSM918652, GSM918653
GSM1195809, GSM1195844

GSM476262, GSM476276

GSM1463949,
GSM1463962,
GSM1463974,

GSM1463953,
GSM1463966,
GSM1463981,

GSM1463983, GSM1463984

GSM931818

GSM852014, GSM852036

GSM1620217, GSM1620239

GSM449148, GSM449211, GSM449261,
GSM449266, GSM449278, GSM449256,
GSM449258, GSM449270, GSM449273,
GSM449275, GSM449281, GSM449286,
GSMA449287, GSM449288, GSM449238,
GSM449242, GSM449295, GSM449300,
GSM449175, GSM449180, GSM449221,
GSM449229, GSM449231, GSM449232,
GSM449233, GSM449237, GSM449248,

GSM449263, GSM449265

GSM1095880
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Supplement List with GEO datasets used.
Numbers/GEO links of datasets from the GEO database that were used for model calibration and validation
purposes, and associated publications.

Figure 2

GSE7553, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE7553. Riker Al, Enkemann SA, Fodstad O,
Liu S, Ren S, Morris C, Xi Y, Howell P, Metge B, Samant RS, Shevde LA, Li W, Eschrich S, Daud A, Ju J, Matta J. The
gene expression profiles of primary and metastatic melanoma yields a transition point of tumor progression and
metastasis. BMC Med Genomics. 2008 Apr 28;1:13.

GSE39612, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE39612. Harms PW, Patel RM, Verhaegen
ME, Giordano TJ, Nash KT, Johnson CN, Daignault S, Thomas DG, Gudjonsson JE, Elder JT, Dlugosz AA, Johnson
TM, Fullen DR, Bichakjian CK. Distinct gene expression profiles of viral- and nonviral-associated merkel cell car-
cinoma revealed by transcriptome analysis. J Invest Dermatol. 2013 Apr;133(4):936-45.

GSE29316, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE29316. Chen W, Tang T, Eastham-Ander-
son J, Dunlap D et al. Canonical hedgehog signaling augments tumor angiogenesis by induction of VEGF-A in
stromal perivascular cells. Proc Natl Acad Sci U S A 2011 Jun 7;108(23):9589-94

GSE49243, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE49243. Pdschl J, Stark S, Neumann P,
Grobner S et al. Genomic and transcriptomic analyses match medulloblastoma mouse models to their human
counterparts. Acta Neuropathol 2014 Jul;128(1):123-36

GSE37418, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE37418. GSE49243,
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE49243. Robinson G, Parker M, Kranenburg TA, Lu C
et al. Novel mutations target distinct subgroups of medulloblastoma. Nature 2012 Aug 2;488(7409):43-8

Figure 3

GSE17708, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE17708. Sartor MA, Mahavisno V, Kesha-
mouni VG, Cavalcoli J et al. ConceptGen: a gene set enrichment and gene set relation mapping tool. Bioinfor-
matics 2010 Feb 15;26(4):456-63.

GSE43700, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE43700. Teles RM, Graeber TG, Krutzik SR,
Montoya D et al. Type | interferon suppresses type Il interferon-triggered human anti-mycobacterial responses.
Science 2013 Mar 22;339(6126):1448-53

GSE7568, https://www.ncbi.nIm.nih.gov/geo/query/acc.cgi?acc=GSE7568. Gratchev A, Kzhyshkowska J, Kan-
nookadan S, Ochsenreiter M et al. Activation of a TGF-beta-specific multistep gene expression program in ma-
ture macrophages requires glucocorticoid-mediated surface expression of TGF-beta receptor Il. J Immunol 2008
May 15;180(10):6553-65

GSE6653, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE6653. Qin H, Chan MW, Liyanarachchi S,
Balch C et al. An integrative ChIP-chip and gene expression profiling to model SMAD regulatory modules. BMC
Syst Biol 2009 Jul 17;3:73

GSE14491, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE14491. Adorno M, Cordenonsi M, Monta-
gner M, Dupont S et al. A Mutant-p53/Smad complex opposes p63 to empower TGFbeta-induced metastasis.
Cell 2009 Apr 3;137(1):87-98

GSE59771, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE59771. No associated publication availa-
ble

GSE84500, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE84500. van Zoelen EJ, Duarte |, Hendriks
JM, van der Woning SP. TGFB-induced switch from adipogenic to osteogenic differentiation of human mesen-
chymal stem cells: identification of drug targets for prevention of fat cell differentiation. Stem Cell Res Ther 2016
Aug 26;7(1):123

Figure 4

GSE12195, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE12195. Compagno M, Lim WK, Grunn A,
Nandula SV et al. Mutations of multiple genes cause deregulation of NF-kappaB in diffuse large B-cell lymphoma.
Nature 2009 Jun 4;459(7247):717-21.

GSE72642, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE72642. Du X, Tang Y, Xu H, Lit L et al. Ge-
nomic profiles for human peripheral blood T cells, B cells, natural killer cells, monocytes, and polymorphonuclear
cells: comparisons to ischemic stroke, migraine, and Tourette syndrome. Genomics 2006 Jun;87(6):693-703
GSE58096, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE58096. Leu JS, Chen ML, Chang SY, Yu SL
et al. SP110b Controls Host Immunity and Susceptibility to Tuberculosis. Am J Respir Crit Care Med 2017 Feb
1;195(3):369-382.

GSE60028, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE60028. Dhingra N, Shemer A, Correa da
Rosa J, Rozenblit M, Fuentes-Duculan J, Gittler JK, Finney R, Czarnowicki T, Zheng X, Xu H, Estrada YD, Cardinale



https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE7553
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE39612
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE29316
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE49243
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE37418
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE49243
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE17708
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE43700
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE7568
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE6653
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE14491
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE59771
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE84500
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE12195
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE72642
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE58096
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE60028

I, Sudrez-Farifias M, Krueger JG, Guttman-Yassky E. Molecular profiling of contact dermatitis skin identifies aller-
gen-dependent differences in immune response. J Allergy Clin Immunol. 2014 Aug;134(2):362-72)

GSE43657, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE43657. Wang H, Zhang Y, Du Y. Ovarian
and breast cancer spheres are similar in transcriptomic features and sensitive to fenretinide. Biomed Res Int
2013;2013:510905

GSE38010, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE38010. Han MH, Lundgren DH, Jaiswal S, Chao M et
al. Janus-like opposing roles of CD47 in autoimmune brain inflammation in humans and mice.J Exp Med 2012 Jul
2;209(7):1325-34.

Figure 5

GSE7868, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE7868. Wang Q, Li W, Liu XS, Carroll JS et al.
A hierarchical network of transcription factors governs androgen receptor-dependent prostate cancer growth.
Mol Cell 2007 Aug 3;27(3):380-92.

GSE7708, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE7708. Nickols NG, Dervan PB. Suppression
of androgen receptor-mediated gene expression by a sequence-specific DNA-binding polyamide. Proc Natl Acad
Sci U S A 2007 Jun 19;104(25):10418-23.

GSE21887, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE21887. Terada N, Shimizu Y, Kamba T,
Inoue T et al. Identification of EP4 as a potential target for the treatment of castration-resistant prostate cancer
using a novel xenograft model. Cancer Res 2010 Feb 15;70(4):1606-15.

GSE33316, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE33316. Sun Y, Wang BE, Leong KG, Yue P
et al. Androgen deprivation causes epithelial-mesenchymal transition in the prostate: implications for androgen-
deprivation therapy. Cancer Res 2012 Jan 15;72(2):527-36

GSE32982, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE32982. Vaarala MH, Hirvikoski P, Kauppila
S, Paavonen TK. Identification of androgen-regulated genes in human prostate. Mol Med Rep 2012 Sep;6(3):466-
72.

Figure 6

GSE34620, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE34620. Postel-Vinay S, Véron AS, Tirode F,
Pierron G et al. Common variants near TARDBP and EGR2 are associated with susceptibility to Ewing sarcoma.
Nat Genet 2012 Feb 12;44(3):323-7

GSE87385, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87385. Ferraiuolo L, Meyer K, Sherwood
TW, Vick J et al. Oligodendrocytes contribute to motor neuron death in ALS via SOD1-dependent mechanism.
Proc Natl Acad Sci U S A 2016 Oct 18;113(42):E6496-E6505

GSE66354, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE66354. Griesinger AM, Josephson R,
Donson AM, Mulcahy Levy JM et al. Interleukin-6/STAT3 Pathway Signaling Drives an Inflammatory Phenotype
in Group A Ependymoma. Cancer Immunol Res 2015 Oct;3(10):1165-74.

Figure 7

GSE17951, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE17951. Wang Y, Xia XQ, Jia Z, Sawyers A
et al. In silico estimates of tissue components in surgical samples based on expression profiling data. Cancer Res
2010 Aug 15;70(16):6448-55.

GSE55945, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE55945. Arredouani MS, Lu B, Bhasin M, El-
janne M et al. Identification of the transcription factor single-minded homologue 2 as a potential biomarker and
immunotherapy target in prostate cancer. Clin Cancer Res 2009 Sep 15;15(18):5794-802

GSE45016, https://www.ncbi.nIm.nih.gov/geo/query/acc.cgi?acc=GSE45016. Satake H, Tamura K, Furihata M,
Anchi T et al. The ubiquitin-like molecule interferon-stimulated gene 15 is overexpressed in human prostate
cancer. Oncol Rep 2010 Jan;23(1):11-6

GSE28403, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE28403. Vainio P, Wolf M, Edgren H, He T
et al. Integrative genomic, transcriptomic, and RNAi analysis indicates a potential oncogenic role for FAM110B
in castration-resistant prostate cancer. Prostate 2012 May 15;72(7):789-802

GSE3325, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE3325. Varambally S, Yu J, Laxman B,
Rhodes DR et al. Integrative genomic and proteomic analysis of prostate cancer reveals signatures of metastatic
progression. Cancer Cell 2005 Nov;8(5):393-406
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Supplemental Reference-based selection of pathway model target genes

Pathway target gene selection

Potential target genes were selected based on literature (PubMed), and scored according to
available target gene evidence:

1. The gene promoter/enhancer region contains a response (enhancer) element
motif.

2. The pathway-associated trancription factor (TF) (differentially) binds to the pro-
moter/enhancer region of the gene in question, e.g. demonstrated by EMSA
(electrophoretic mobility shift assay) or ChIP (chromatin immunoprecipitation).

3. The enhancer/promoter binding motif is proven to be functional, e.g., by means
of a transient transfection assay in which the specific motif is linked to a reporter
gene.

4. The gene is differentially transcribed when the pathway is active, demonstrated
by for example fold enrichment of the mRNA of the gene as measured by real
time PCR, or expression microarray.

5. The gene is differentially transcribed when the pathway is active in the presence
of cyloheximide (preventing indirect translated protein-mediated effects)

6. Transcriptional regulation of the target gene is as specific as possible for the
pathway of interest.



AR, TGFB, HH, and NFkB pathway target gene selection, Affymetrix U133 Plus2.0 probeset lists, references for target gene selection

1A. AR pathway target gene probeset list

Gene Probeset Gene Probeset
ABCC4 1554918 _a_at KLK3 204582_s_at
1555039 a_at 204583 x_at
203196_at LCP1 208885_at
APP 200602_at LRIG1 211596_s_at
211277 x_at 238339 x_at
214953 s_at NDRG1 200632_s_at
AR 211110_s_at NKX3-1 209706_at
211621 _at 211497 x_at
226192_at 211498_s_at
CDKN1A 202284 _s_at NTS 206291_at
CREB3L4 226455_at PLAU 205479 _s_at
DHCR24 200862 _at 211668_s_at
EAF2 1568672_at PMEPA1 217875 s_at
1568673_s_at 222449 _at
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219551 _at 222450 _at
ELL2 214446_at PPAP2A 209147_s_at
226099_at 210946_at
226982_at PRKACB 202741_at
FGFS8 208449 s_at 202742_s_at
FKBPS 204560_at 235780_at
224840 _at PTPN1 202716_at
224856_at 217686_at
GUCY1A3 221942_s_at SGK1 201739 _at
227235_at TACC2 1570025_at
229530_at 1570546_a_at
239580 _at 202289 s _at
IGF1 209540_at 211382_s_at
209541 _at TMPRSS2 1570433_at
209542_x_at 205102_at
211577 _s_at 211689 _s_at
KLK2 1555545 _at 226553 _at
209854 _s_at UGT2B15 207392_x_at
209855_s_at 216687_x_at

210339 s_at




1B. AR target gene literature evidence and associated references

#

Gene
Name
KLK3

KLK2

TMPRSS
2

FKBP5

AR binds to regulatory region,
Experiment type [References]

AR ChIP/PCR [1]-[4]

AR ChIP/seq [5], [6]ARmo/hi [2]
literature [7]

AR database[8]

AR ChIP/PCR [1]

AR ChIP/CHIP [2]

AR ChiIP/seq [5]
literature [7]

AR database[8]

AR ChIP/PCR[1], [3], [4]
AR ChIP/CHIP [3]

AR ChiIP/seq [2]

AR database[8]3

AR ChIP/PCR[4]

AR ChIP/PCR [14]mice

AR ChIP/CHIP[15]HPriAR

AR ChIP/seq [5] [2] [6]ARmo/hi
AR database[8]

ARE motif in regulatory region,

Motif type[Reference]

confirmed experimentally, upstr. TSS:
- AGAACAgcaAGTGCT[7], [9]'t

- AGGACAgtaAGCAAG[7]"

- GGAACAtatTGTATC[7],[9]"

- AGATCAaagAGATAA[7]'

- GGATCAgggAGTCTC[9]'"t

NI [3]'“c, AR database[8]%/2mut

confirmed experimentally, uptsr. TSS:
- GGAACAgcaAGTGCT [7] [9]'®

- tggaGGAACAtatTGTATTtatt[13]CAT/mut
AR database[8]Y/1mut

confirmed experimentally, upstr. TSS:
ACAACA 8 TGTCCT [3]-uc/mut
putative: up. TSS: AGCAGAttcTGGTCT [7]

confirmed experimentally, downtsr. TSS:
AGAACAgggTGTTCT [14]tue/mut

mRNA transcription Other
Experiment type [References]

PCR [5], [5]°7,[10], [11]uPct/ntARSRNA  Fgrkhead,
PCR [12]%" GATA, and
microarray [6]", [1], [2], [7], [9], [10] OCt mo-
Northern blot [7] tif[3]

RNA Polll ChIP/PCR [1] [3]

AR database[8]1oup/1down

PCR [5]’ [5]PT' [12]xenogr.

microarray [1], [7], [9], [10]

RNA Polll ChIP/PCR [1]

AR database[8]12\P

PCR [5], [5]7, [3] GATA and
microarray [1], [2]®°", [3], [7] OCt mo-
Northern blot [7] tif[3]

RNA Polll ChIP/PCR [1], [3]
AR database[8]10up/1down

PCR [5],[10], [15]"Pr1AR
microarray [6]", [1], [2]°N,[7],
microarray [9]up 10nM/down 1nM’
microarray [10]°T, [15]HPrIAR
RNA Polll ChIP/PCR [2]
immunohistochemistry [10]PT
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10

11

Gene
Name

GUCY1A
3

ABCC4

NDRG1

IGF1

CDKN1A

SGK1

DHCR24

AR binds to regulatory region,
Experiment type [References]

AR ChIP/PCR [16]
AR ChIP/seq [6]ARmo/hi [2]
AR database[8]

AR ChIP/PCR [17]
AR ChIP/seq [6]*"™°, [2]

AR ChIP/CHIP [15]HPr1AR
AR ChIP/seq [5], [6]ARM [2]
AR database[8]

AR ChIP/PCR [4], [20]

AR ChIP/PCR [4]
literature [7]

AR database[8]

AR ChIP/CHIP [15]HPr1AR
AR ChIP/seq [6]*Rme/hi [2]
AR database[8]°

AR ChIP/CHIP [15]HPriAR

ARE motif in regulatory region,
Motif type[Reference]

confirmed experimentally: downtsr. TSS:

...GTACAAATCTCCT...[16]tuc

putative: AGACCAgccTGAGCA [18]

putative, uptsr. TSS:

- TGATTAQacTGTTCT [7]
- AATACACccTGTTCC [9]
- AATAGALttgTGTATT[9]

confirmed experimentally, uptsr. TSS:

ATATCTTATTCCTCTTTG,
GGCACATAGTAGAGCTCA,
or half sites, [8]'t, [20] Luc/EMSA

confirmed experimentally, uptsr. TSS:

AGCACGcgaGGTTCC [21]E'V|SA/mut'
[7]|it’ [22]Luc*’ [8]Iit

putative,
uptsr. TSS: GGCTATcccTGTTCT [8]Iit

putative,

mRNA transcription
Experiment type [References]
AR database[8]**'P

PCR/western blot[16]
immunohistochemistry [16]PT
microarray [6]'", [2], [7], [9], [10]
AR database[8]°'P

PCR [17], [19];

microarray [6]", [1], [2], [7]

RNA Polll ChIP/PCR [2]

AR database[8]°"P

western blot [19]

PCR [5], [1], [9], [15]HPriAR
microarray [6]", [2], [7], [9], [10]
Northern blot [9]

RNA Polll ChIP/PCR [2]

AR database[8]%0up

PCR [20]

microarray [1]3h down/6-48h up

AR database[8]%uP

Northern/Western blot [21]
AR database[8]4up/2down

PCR/microarray [15]HPriAR
microarray [6]", [1],[2]%", [7]
RNA Polll ChIP/PCR [2];

AR database[8]°\P
Microarray [1], [2], [7], [10]

Other

expression
increases
with PC
stage [16]°T

SP1 motif
binds [22]



12

13

14

15

16

17

18

20

19

Gene AR binds to regulatory region,  ARE motif in regulatory region, mRNA transcription Other
Name Experiment type [References] Motif type[Reference] Experiment type [References]
AR ChIP/seq [2] uptsr. TSS: AGAACAtccTATTCC [7] Northern blot [7]
AR database[8] AR database[8]°'P
NKX3_1 ARChIP/seq [2] putative, microarray [1], [7], [9]
AR database[8] uptsr. TSS: AGAACCattTGATGT [7] AR database[8]'1\P
APP AR ChIP/PCR [23] confirmed experimentally, PCR [23]ur>12h Cancer
AR ChIP/CHIP [23] - promoter: microarray [10]9own marker
AGAACAtgaAGCTAC [23]tuc/mut Polll ChIP/PCR[23] [23]
-intron 1: AcH3 ChIP/PCR[23]
GGTACTgacTGTATT [23]tc AcH3 ChIP/CHIP[23]
AR literature [7] confirmed experimentally: PCR [11]uP ctr/nt AR siRNA
-exon D: CTTTCTgaaTGTCCT [7]" AR database[8]5up/8down
-exon E: AGTACTcctGGATGG [7]'t microarray[1]3h up/6-48h down ' [9]down
AR database[8]3'it [7]
PMEPA1 AR ChIP/CHIP [15]HPriAR putative, PCR [15]HPr1AR
[6]ARmo/hi uptsr. TSS: TGAAGAatgTGTTCT [7] microarray [6]", [2]°*", [7],
AR database [8]2 AR database[8]7ur/2down
LCP1 AR ChIP/seq [6]ARmo/hi 2] microarray [6]", [2], [9]
AR database [8] RNA Polll ChIP/PCR [2]
AR database[8]*uP
LRIG1 AR ChIP/seq [2], [6]ARmo/hi microarray [6]", [1], [2], [11] <
AR database[8]%"P
PTPN1 AR ChIP/seq [2] microarray [1]9own, [2]down, [10]down
RNA Polll ChIP/PCR [2]
ELL2 AR ChIP/CHIP [15]HPr1AR PCR [15]HPr1AR [12]%en [14]mice
microarray [1], [2]°°", [7], [9], [10]
AR database [8]°"P
UGT2B1 AR database[8] microarray [10]down
5 AR database [8]1ur/9down
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H Gene AR binds to regulatory region,  ARE motif in regulatory region, mRNA transcription Other
Name Experiment type [References] Motif type[Reference] Experiment type [References]
21  PPAP2A AR ChIP/seq [6]ARmo/hi microarray [6]'t, [1]3h down/6-48hup (9]
(7]
AR database [8]3Up

22  TACC2 AR ChIP/seq [5], [6]AR", [2] microarray [6]'", [2]
RNA Polll ChIP/PCR [2]
23 EAF2 AR ChIP/seq [2] microarray [1], [2]*>"
RNA Polll ChIP/seq [2]
24  FGF8 AR database [8] putative: AR database [8]?P
gcaGGGCCTggcTGTGCTgct [8]
25 PLAU AR CAT assay [24] PCR/microarray [15]HPr1AR, down
AR database [8] northern blot [24]PC3-AR down, CHX

western blot [24] PC3-AR down
AR database [8]>down
26  CREB3L4 microarray [1]3-6h down/12-48h up Indirect
Northern blot [25]upchx down, PT gene [25]
Immunostaining [25]PT Y, [26]
AR database [8]'\P
27  PRKACB PCR/ microarray [27],
immunoblot [27], [27]°T
AR database [8]'\P
28 NTS Northern blot [28]down
microarray [2]9°%"
NA DRG1
(PT): measured in primary tumor; (up): up regulated- only indicated if needed; (down): down regulated; (#): number of references cited;
(#h) exposure time; (#nM) concentration; (nt AR siRNA): not differentially expressed when AR is silenced;
(ctr): in control siRNA experiment; (CHX): in cycloheximide
(ARmo): LNCaP cell line moderately overexpressing AR; (AR /hi): LNCaP cell line highly one\overexpressing AR; (PC3-AR) PC3 cell line expressing AR;
(lit): from analysis of public microarray data;



(HPr1AR): normal PC cell line overexpressing AR; (xen) measured in xenograft; (mice) measured in mice;
TSS: Transcription site start
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2A. TGFB pathway target gene probeset list

Gene Probeset Gene Probeset
ANGPTL4 | 223333 s at PDGFB 204200_s_at
221009_s_at 216061_x_at
CDC42EP3  209286_at 217112 at
209288 s_at 217430 _x_at
225685_at PTHLH 210355_at
209287_s_at 206300_s_at
CDKN1A 202284 s_at 1556773_at
1555186_at 211756_at
CDKN2B 236313_at SERPINE1 202627_s_at
207530_s_at 1568765_at
CTGF 209101_at 202628 s_at
GADD45A | 203725_at SGK1 201739_at
GADDA45B 207574 _s_at SKIL 206675_s_at
209305_s_at 225227 _at
209304 _x_at 215889_at
HMGA2 208025_s_at  SMADA4 202526_at
1567224 _at 202527_s_at
1568287_at 1565703_at
1558683_a_at 235725_at
1561633_at SMAD5 225223 at
1559891 _at 235451 _at
1558682_at 225219 _at
ID1 208937_s_at 205187_at
IL11 206924 _at 205188 s_at
206926_s_at = SMADG6 207069_s_at
INPP5D 203331 _s_at 209886_s_at
1568943_at SMAD7 204790_at
203332_s_at  SNAIl1 219480_at
JUNB 201473_at SNAI2 213139_at
MMP2 1566678_at
201069_at VEGFA 210513_s_at
MMP9 203936_s_at 210512_s_at
NKX2-5 206578_at 212171 x_at
ovoll 206604 _at 211527 _x_at
229396_at

2B. TGFbeta pathway target gene selection, literature evidence and associated references

RE: Response element (enhancer element/binding motif)

PR: promoter reporter (e.g. luciferase) experiment
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ChIP: Chromatin Immuno Precipitation
EMSA: Electrophoretic Mobility Shift Assay
DE: differential expression between samples with active and inactive pathway

Score: cumulative score

Target Reference RE PR ChlP DE Score
genes

ANGPTL4 [29],[30], 1 1 2
CDC42EP3 [31] 1 1 2
CDKN1A [31],32],[33] 1 1 2
CDKN2B [31];[32],[34] 1 1
CTGF [31],[35], [36],[371,[29] 1 1 2
GADDA45A [31] 1 1 2
HMGA2 [29],(38],[39] 1 1 1 1 3
ID1 [40],[41],[29] 1 1 1 2
IL11 [35],[42] 1 1
INPP5D [43] 1 1
JUNB [44],[45],[46],[39] 1 1 1 3
MMP2 [47],148] 1 1
MMP9 [47],148] 1 1
NKX2-5 [49] 1 1 2
ovolL1 [31] 1 1 2
PDGFB [31],[29] 1 1 2
PTHLH [501,[35],[29] 1 1 2
SERPINE1 [371,[36],[51] 1 1 2
SGK1 [31] 1 1 2
SKIL [52] 1 1
SMAD4 [33] 1 1 2
SMADS5 [53] 1 1
SMAD7 [54],[33],[51] 1 1 2
SNAI1 [39],[29] 1 1 2
TIMP1 (48] 1 1
VEGFA [29],[29],[55],[35] 1 1 1 4

Additional general references: [56];[57];[58];[59],[60]
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3A. Hedgehog pathway target gene probeset list

Gene Probeset Gene Probeset
BCL2 203684 _s_at HHIP 1556037_s_at
203685_at 223775_at
207004_at 237466_s_at
207005_s_at IGFBP6 203851_at
CCND1 208711 s_at IL1IR2 205403_at
208712_at 211372_s_at
214019 at JAG2 209784 s_at
CCND2 200951 _s_at 32137 _at
200952_s_at JUP 201015_s_at
200953_s_at
231259 s_at MYCN 209756_s_at
CFLAR 208485 x_at 209757 s_at
209508 x_at 211377 _x_at
209939 x_at 234376_at
210563_x_at MYLK 1563466_at
210564 x_at 1568770_at
211316 _x_at 202555_s_at
211317 _s_at 224823 _at
211862_x_at NKX2-2 206915_at
214486_x_at NKX2-8 207451 _at
214618 _at PITRM1 205273_s_at
235427 _at PTCH1 1555520_at
239629 at 208522_s_at
224261 _at 209815_at
CTSL 202087_s_at 209816_at
FOXA2 210103_s_at PTCH2 221292 at
40284 _at RAB34 1555630_a_at
FOXF1 205935_at 224710_at
FOXL1 216572_at S100A7 205916_at
243409 _at S100A9 203535_at
FOXM1 202580_x_at SPP1 209875_s_at
FST 204948 s_at TCEA2 203919 _at
207345_at 238173_at
226847_at 241428 x_at
FYN 1559101_at TOM1 202807 _s_at
210105_s_at TSC22D1 215111 s_at
212486_s_at 243133 _at
216033_s_at 239123 _at
GLI1 206646_at
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GLI3 1569342_at
205201_at
227376_at

H19 224646_x_at
224997 x_at
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3B. Hedgehog pathway target gene selection, literature evidence and references
RE: Response element (enhancer element/binding motif)
PR: promoter reporter (e.g. luciferase) experiment
ChIP: Chromatin Immuno Precipitation
EMSA: Electrophoretic Mobility Shift Assay
DE: differential expression between samples with active and inactive pathway
CHX: differential expression in the presence of cycloheximide
TF: transcription factor

Score: cumulative score

NAME REFERENCES PR | RE EMSA | CHIP DE CHX stable trans- | SCORE
fection TF
GLI1 [61],[62],[63],[64],[65] 1 1 1 1 4
PTCH1 [61],[62],[63],[64],[65] 1 1 1 3
PTCH?2 [61], [62] 1 1 1 3
HHIP [62] 1 1 2
SPP1 [61] 1 1 1 1 3
7SC22D1 | [61] 1 1 2
H19 [61] 1 1 2
IGFBP6 [61] 1 1 1 1 4
TOM1 [61] 1 1 2
JUP [61],[63] 1 1 1 3
nkx2-2 [62],[63] 2
nkx2-8 [62] 1 2
FoxA2 [62] 1
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Rab34 [62] 1 2
GLI3 [62] 1
FST [66] 1 |1 1 4
BCL2 [67],[68] 1 |1 1 4
CTSL [67] 1 1
TCEA2 [67] 1 1
MYLK [67] 1 1
FYN [67] 1 1
PITRM1 | [67] 1 1
CFLAR [69],[70] 1 |1 1 4
IL1R2 [67] 1 |1 2
S100A7 | [67] 1 |1 2
S100A9 | [67] 1 |1 2
CCND1 [67] 1 |1 2
JAG2 [67] 1 |1 2
FOXM!1 [71] 1 1
Foxf1 [72] 1 |1 1 5
FoxL1 [70] 1 1 4
CCND2 [63],[70] 1 2
MYCN [73],[70] 1 1 3
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4A. NFkB pathway target gene selection, Affymetrix probeset selection, and associated references
RE: Response element (enhancer element/binding motif)
PR: promoter reporter (e.g. luciferase) experiment
ChIP: Chromatin Immuno Precipitation
EMSA: Electrophoretic Mobility Shift Assay
DE: differential expression between samples with active and inactive pathway
CHX differential expression in the presence of cycloheximide

Score: cumulative score

Gene Probeset RE PR | ChIP | EMSA | DE | CHX | Score | REFERENCES

PTGS2 1554997_a_at |1 1 1 1 4 [74],[751,176],[77],(78],[79],[80]
204748_at

IL8 202859_x_at 1 1 1 1 2 [80],[81],[82],[78],[83]
211506 s at

NFKBIE 203927_at 1 1 1 1 1 5 [83],[84] [82]

IL6 205207_at 1 1 1 3 [76],[85],[86],[84]

MMP9 203936_s_at 1 1 2 [78]

TNF 207113_s_at 1 1 1 1 4 [76],[78],[82], [81]

ICAM1 202637_s_at 1 1 1 1 4 [80], [86],[85], [78],[77]
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202638 _s_at

215485 s at
ccL2 216598 s at [82],(86],[77],[87]
CCL5 1405_j_at [78],(84],[81],[88]
1555759_a_at
204655_at
NFKB2 207535_s_at [88],[76],[78],[89],[84],
[84],[82]
209636_at
211524 _at
TNIP1 207196_s_at [83],[88],(76],[89]
VCAM1 | 203868_s_at [86],[77],[75]
SELE 206211 at [77],85],[82]
CCL22 207861_at [81],[88]
BCL2L1 206665_s_at [88],[75],[79]
212312_at
215037_s_at
231228 _at
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NFKBIA 201502_s_at [76],(84],[82],[81]
231699 _at

IRF1 202531 _at [88],[76],[78]
238725_at

CCL20 205476_at [76],[86],[82]

CX3CL1 | 203687_at [88],[77],[86]
823_at

CXCL2 1569203_at [771,[76],[75]
209774 _x_at
230101_at

CXCL3 207850_at [83],[76],[78],(86]
205114 s_at

CXCL1 204470_at [75],[84],[86],[78],[76]

IL1B 205067_at [78],[82],[87]
39402_at

cCL4 204103_at [78],(87]

BIRC3 210538_s_at [88],[89],[79],(86],[82]
230499 _at
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TNFAIP2 202509_s_at 1 1 1 1 4 [81]
202510 _s_at

STAT5A 203010 _at 1 1 1 3 [88],[78]

TRAF1 205599_at 1 1 1 3 [88],[76],[77],178],[79]
235116_at

CCL3 205114 _s_at 1 1 1 3 [88],[76]

Reference list for selected AR, TGFbeta, HH, and NFkB pathway target genes
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Comparison between Gene Set Enrichment Analysis (GSEA) and Pathway analysis on two groups of samples in a dataset

GEO dataset GSE8671 contains Affymetrix HG-U133Plus2.0 data of 64 patient samples: 32 colon adenomas and 32 matched normal colon samples. The
Whnt pathway is known to be the dominant signaling pathway that is active in colon adenoma and carcinoma (e.g. work of Hans Clevers, e.g. Bienz
M, Clevers H, cell. 2000 Oct 13;103(2):311-20; Radtke F, Clevers H, science. 2005 Mar 25;307(5717):1904-9.)

Analysis of individual sample data with our pathway analysis approach, revealed the Wnt pathway as the most prominently active pathway, with the
Wnt pathway active in colon adenoma samples and inactive in normal colon samples; the other dominant pathway was the PI3K pathway, which was
found active in the majority of the colon adenoma samples, and not in the normal tissue samples (Verhaegh et al., Cancer Res. 2014 Jun 1;74(11):2936-
45; and van Ooijen et all. Am J Pathol. 2018 Sep;188(9):1956-1972).

GSEA was performed on the two groups of samples (colon adenoma versus normal colon) resulting in the Wnt pathway showing up for the first time at
rank 87, with a false-discovery rate corrected p-value of 0.038, while other Wnt-related pathways were not significantly upregulated (see Table A below).
The PI3K pathway did not show up as a significantly upregulated (Table D). In contrast, many other pathways were listed in the top 10 up- or downreg-
ulated pathways without any clear biological relation to colon adenomas vs. normal colon (Tables B-C).

Results GSEA:
A. Ranks of upregulated Wnt-related ‘pathways’ as reported by GSEA:

Rank Name NOM p-val FDR g-val FWER p-val
87 REACTOME_SIGNALING_BY_WNT 0.027 0.038 0.772
176 KEGG_WNT_SIGNALING_PATHWAY 0.350 0.583 1.000
194 BIOCARTA_WNT_PATHWAY 0.481 0.672 1.000
199 WNT_SIGNALING 0.518 0.691 1.000
216 ST_WNT_BETA_CATENIN_PATHWAY 0.675 0.801 1.000

B. Top 10 pathways that were ‘upregulated’ in colon adenoma according to GSEA:

Rank Name NOM p-val FDR g-val FWER p-val
1 REACTOME_TRANSCRIPTION_OF_THE_HIV_GENOME 0.000 0.024 0.025
2 REACTOME_RNA_POLYMERASE_II_TRANSCRIPTION 0.000 0.018 0.035
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C. Top 10 ‘pathways’ that were ‘downregulated’ in colon adenoma according to GSEA:
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REACTOME_LATE_PHASE_OF_HIV_LIFE_CYCLE
REACTOME_FORMATION_AND_MATURATION_OF_MRNA_TRANSCRIPT
KEGG_UBIQUITIN_MEDIATED_PROTEOLYSIS

REACTOME_DNA_REPAIR

REACTOME_GENE_EXPRESSION

KEGG_RNA_DEGRADATION
REACTOME_HIV1_TRANSCRIPTION_INITIATION
REACTOME_HIV1_TRANSCRIPTION_ELONGATION

Name

REACTOME_TCR_SIGNALING

BIOCARTA_TFF_PATHWAY
REACTOME_INTEGRIN_CELL_SURFACE_INTERACTIONS
KEGG_DRUG_METABOLISM_OTHER_ENZYMES
KEGG_INTESTINAL_IMMUNE_NETWORK_FOR_IGA_PRODUCTION
KEGG_FC_GAMMA_R_MEDIATED_PHAGOCYTOSIS
KEGG_GLYCOSPHINGOLIPID_BIOSYNTHESIS_LACTO_AND_NEOLACTO_SERIES
REACTOME_GS_ALPHA_MEDIATED_EVENTS_IN_GLUCAGON_SIGNALLING
REACTOME_DOWNSTREAM_TCR_SIGNALING

BIOCARTA_AKT_PATHWAY

D. PI3K-related pathway analysis with GSEA on GSE8671:
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Upregulated in colon adenomas
Name
REACTOME_PI3K_AKT_SIGNALLING
Downregulated in colon adenomas

0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.000

NOM p-val
0.016
0.025
0.002
0.008
0.008
0.032
0.010
0.002
0.045
0.027

NOM p-val
0.192

0.012
0.016
0.016
0.015
0.014
0.014
0.013
0.012

FDR g-val
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

FDR g-val
0.336

0.035
0.060
0.071
0.079
0.090
0.096
0.099
0.106

FWER p-val
0.863
0.878
0.929
0.948
0.958
0.959
0.959
0.969
0.969
0.970

FWER p-val
1.000



Rank Name NOM p-val FDR g-val FWER p-val

26 REACTOME_G_BETA_GAMMA_SIGNALLING_THROUGH_PI3KGAMMA 0.018 0.829 0.997
147 REACTOME_PI3K_CASCADE 0.116 0.431 1.000
296 REACTOME_CD28_DEPENDENT_PI3K_AKT_SIGNALING 0.432 0.604 1.000
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