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Supplementary Figure 1: Single-cell tran-
scriptome is highly correlated with bulk
gene expression in AP and DLP lobes. (a, b)
Transcriptional profiling of WT and MY C-trans-
formed AP and DLP lobes reveals high concor-
dance for the total number of genes detected
(@) and their expression levels (b) between
bulk and single-cell RNA-seq (AP, DLP;
matched bulk and single-cell RNA-seq; n = 1
per genotype). WT:. wild-type; AP: anterior
prostate; DLP: dorsolateral prostate.
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Supplementary Figure 2: Molecular characterization of murine WT and MYC-trans-

formed prostate lobes. (a) Single-cell census of WT and MY C-transformed AP, DLP and VP.
tSNE of scRNA-seq profiles (as in Figure 2a), colored by genotype (AP, DLP, VP; n = 1 per
genotype). (b, ¢) Expression of selected markers of different subsets (b; AP, DLP, VP; n = 1
per genotype) as well as murine Myc (mm10Myc), human MYC (hg19MYC) and the Ar (c; AP,
DLP, VP; n = 1 per genotype). WT: wild-type; VP: ventral prostate; DLP: dorsolateral prostate;
AP: anterior prostate.
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Supplementary Figure 3: Murine Myc is expressed across cell
subpopulations and prostate lobes. Expression of murine Myc
(mm10Myc) in WT and MYC-transformed AP, DLP and VP (AP,
DLP, VP; n =1 per genotype). WT: wild-type; AP: anterior prostate;
DLP: dorsolateral prostate; VP: ventral prostate.
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Supplementary Figure 4: Molecular characterization of murine WT and MYC-trans-
formed VP. (a-f) Expression of selected markers of different subsets (VP; n =1 per genotype).
WT: wild-type; VP: ventral prostate.
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Supplementary Figure 5: tSNE of
scRNA-seq profiles is not affected by the
inclusion of human MYC transcript. tSNE of
VP generated with (left) or without (right) the
inclusion of human MYC (hg19MYC; VP; n =1
per genotype). WT: wild-type; VP: ventral pros-
tate.
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Supplementary Figure 6: Integration of ChiP-seq with scRNA-seq. (a) FOXA1 ChlP-seq
identifies FHRE as the top FOXA1 binding motif in WT and MY C-transformed VP (VP; n = 2
pools of biological replicates (n = 8-13) per genotype). (b) Slingshot pseudotime inference
used to order luminal cells in Figure 4g (VP; n = 1 per genotype). WT: wild-type; VP: ventral
prostate; FHRE: forkhead response element.



a TCGA b signatures AR low/ AR low/ AR high/ AR_high!
100 (Discovery cohort; n=488) (P) MYC_low MYC_high MYC_low MYC_high
AR_high/
o |
2075 MYC_high 0.6116 0.0130 0.0130 .
o
Q
5 0.50 A * AR high/ [Soiiog
5 Signatures (Hallmark MYC_low :
§0.25{ = AR_high/MYC_low
iy = AR_high/MYC_high
= AR_low/MYC_low AR low/
i = — — 0.0143
0{ = AR_low/MYC_high P =3.42e-6 MYC_high
0 20 40 60 80 100 120 140 160
N (events)
108 80 36 13 4 0 0 0 0 AR low/
98 63 34 17 3 1 0 0 0 by
164 104 55 26 13 3 2 0 MYC_low
118 67 22 10 4 4 1 1 1
0 20 40 60 80 100 120 140 160
Time (Months)
C Spratt et al., 2017 d Univariable analysis Multivariable analysis
(Validation cohort; n=855) Variabl HR (95% CI S
1,00 ariable (95% CI) P HR(95% Cl) P
Age 0.96 (0.94-0.97) <0.001 0.95 (0.93-0.96) <0.001
° PSA
L075 10~20 1.27 (1.00-1.61) -~ 0.050  1.20 (0.91-1.57) fi - 0.195
o >20 1.44 (1.04-2.00) —— 0.028  1.36 (0.96-1.94) - 0.087
[} Gleason score (GS)
22 0.50 GS=7 1.45 (1.00-2.10) - 0.050  1.62 (1.02-2.56) —— 0.039
£ GS =8-10 2.47 (1.67-3.67) —e—  <0.001 3.05(1.87-4.98) —a—  <0.001
S Surgical margins ~ 1.38 (1.11-1.73) — 0.004  1.55(1.21-1.99) — <0.001
n9_0.25 ECE 1.40 (1.14-1.72) - 0.001  1.22(0.95-1.57) ter 0.112
Svi 1.64 (1.31-2.04) —-— <0.001 1.42(1.10-1.83) —— 0.007
LNI 2.12 (1.44-3.11 —s—  <0.001 1.65(1.09-2.49 —— 0.017
0 P=0.024 gjgnatures (Hallmark) : ) ( )
0 30 60 90 120 AR Jow/MYC_low  Reference
N (events) AR_high/MYC_low 0.85 (0.63-1.13) — 0.261  0.80 (0.57-1.12) —t 0.188
193 168 142 88 56 AR_high/MYC_high0.88 (0.66-1.19) el 0.413  1.03 (0.73-1.45) — 0.864
168 137 106 71 47 i — [ . k .81-1. e X
168 137 188 A ;1S AR_low/MYC_high 1.19 (0.92-1.54) 0.190  1.09 (0.81-1.47) 0.571
210 164 120 73 44 0.1 051 2 4 10 0.1 051 2 4 10
0 30 60 90 120
Time (Months)
e (Valisﬂ;?;aigﬁlc;‘rtgglésm f Univariable analysis Multivariable analysis
1.00 ! Variable HR (95% Cl) P HR(95% CI) P
° W Age 0.99 (0.96-1.01) 0330 0.97 (0.95-1.00) 0.053
L PSA
5075 10~20 1.22 (0.74-2.02) o 0.430 0.86 (0.50-1.47) —ei~ 0.574
3 >20 1.74 (0.93-3.28) e 0.085 0.92(0.46-1.84) —a— 0.823
@ Gleason score (GS)
20.50 GS=7 8.15 (1.12-59.33) 0.038 4.32(0.58-32.29) —f—s—— 0.154
c GS =8-10 27.48 (3.79-199.39) 0.001 11.17 (1.47-84.59) 0.020
.g Surgical margins 1.08 (0.69-1.67) —-— 0.743 1.18 (0.74-1.89) [ - 0.484
8.0'25 ECE 3.42 (2.14-5.46) —— <0.001 2.42 (1.37-4.28) —— 0.002
[ SVI 2.79 (1.82-4.28) —_— <0.001 1.72(1.06-2.79) — 0.029
o LNI 5.80 (3.46-9.72) —— <0.001 2.80 (1.57-5.01) —— <0.001
0 P <0.001 Signatures (Hallmark)
0 30 60 90 120 AR_low/MYC_low Reference
N (events) AR_high/MYC_low 0.41 (0.16-1.01) —e=— 0.053 0.52 (0.20-1.35)—e—t~ 0.179
193 187 164 111 74 AR_high/MYC_high 1.31 (0.69-2.49) —te— 0.405 1.40 (0.68-2.89) —— 0.357
168 161 140 99 68  AR_low/MYC_high 2.85 (1.68-4.82 —— <0.001 2.32(1.27-4.21 —— 0.006
284 259 212 159 105 —OWITEg ( R— ( L
210 189 162 95 60 0.1 041 10 200 0.1 041 10 200
0 30 60 90 120

Time (Months)

Supplementary Figure 7: Divergent MYC and AR transcriptional programs dictate
disease progression. (a, b) Kaplan-Meier curves (a) and log-rank tests (b) reveal that
patients bearing a primary tumor characterized by low AR transcriptional signature (Hallmark)
and concurrent high MYC transcriptional signature (Hallmark) have a shorter time to biochem-
ical recurrence (BCR) within the discovery cohort (TCGA). (¢, d) Kaplan-Meier curves (c) but
not univariable and multivariable analysis (d; Cox proportional hazards model) confirms that
tumors with concurrent low AR and high MYC transcriptional signatures have a significant
more rapid development of BCR than tumors with low AR transcriptional signature without an
active MYC transcriptional program in the validation cohort (Spratt et al., 2017 '; n = 855; HR
+ 95% CI). (e, f) Kaplan-Meier curves (e), univariable and multivariable analyses (f; Cox
proportional hazards model) reveal that tumors with concurrent low AR and high MYC tran-
scriptional signatures are more likely to develop metastatic disease (n = 855; HR + 95% CI).
PSA: prostate-specific antigen; HR: hazard ratio; Cl: confidence interval; GS: Gleason score; ECE:
extracapsular extension; SVI: seminal vesicles invasion; LNI: lymph node involvement.
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Supplementary Figure 8: mCRPC LuCaP patient-derived xenograft (PDX) 167CR char-
acterization and top binding motifs in LuCaP PDXs AR and FOXA1 ChIP-seq. (a) LuCaP
PDX 167CR was established from a liver metastasis of a male who died of abiraterone-,
carboplatin- and docetaxel-resistant CRPC. LuCaP 167CR expresses AR, responds to castra-
tion and is negative for synaptophysin. Morphology of the PDX was concordant with the origi-
nal liver metastasis (b, ¢) AR and FOXA1 ChlP-seq identifies ARE (b) and FHRE (c), respec-
tively as the top binding motif in mMCRPC LuCaP PDXs. ARE: androgen response element;
FHRE: forkhead response element.
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Supplementary Figure 9: MYC overexpression disrupts the AR transcriptional program
in LNCaP cells. Reanalysis of transcriptomics and epigenetics data from Barfeld and
colleagues 2. (a) Gene Set Enrichment Analysis (GSEA, Hallmark, P<0.05 and FDR<0.1)
revealed an enriched MYC transcriptional program and a depleted AR response following 5 or
12 hours of MYC induction (P<0.001 and FDR<0.001; Source data are provided as a Source
Data file). (b) BETA analysis revealed that AR binding sites are associated with gene downreg-
ulation while MYC binding sites are associated with gene upregulation following MYC induc-
tion. (c) AR and MYC binding nearby Androgen_response and MYC_targets V1 genes is
unchanged following MYC induction despite a dampened AR and a heightened MYC tran-
scriptional program. (d) Unchanged AR and MYC binding at KLK3 and TMPRSS?2 loci, AR-de-
pendent genes downregulated by MYC overexpression. NES: normalized enrichment score;
ES: enrichment score.
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Supplementary Figure 10: RNA Pol Il promoter-proximal pausing. (a) RNA Pol || occupan-
cy at pause release (left) and pause genes (right) following MYC overexpression (VP; n = 2
pools of biological replicates (n = 8-13) per genotype). (b, ¢) Pause release at Rps3 (b) and
Rps6 (c) MYC _targets_V1 genes (VP; n = 2 pools of biological replicates (n = 8-13) per geno-
type). (d) RNA Pol Il traveling ratio reveals greater promoter-proximal pausing at Andro-
gen_response genes (non-smoothed curves. TSS: transcription start site; TES: transcription
end site.
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