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Supplement Figure 1. Patient sample characterization. A) Androgen receptor expression level

in CRPC-NEPC patients. B) Transcriptomic expression of ECM and integrins across disease state
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in the patient cohort. n =31 benign prostate, n =74 CRPC-Adeno, and n =37 CRPC-NEPC. All
groups were compared by a one-way ANOVA, with posthoc Tukey’s test with *p<0.05, ** p<0.01,
**%p<0.001, and ****p<0.0001.
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Supplement Figure 2. Multiplexed single-cell analysis and SHG of prostate tumors. A) H&E
staining of CRPC-NEPC prostate tumors and immunostaining of EZH2 on CRPC-NEPC prostate
tumors. Zoomed in images of single-cell EZH2 distributions (Green) in the second and third rows.
Fluorescence in-situ hybridization (FISH) based detection of single COL1A1 AND B-actin RNA
molecules in the same area of the CRPC-NEPC prostate tumors using a FISH signal amplification
assay, Hybridization Chain Reaction (HCR). Zoomed in images of single-cell RNA distributions
of COL1A1 (Yellow) and B-Actin (Magenta) in the second and third rows. Data representative of
two patient biopsies. B) H&E staining of CRPC-Adeno prostate tumors and immunostaining of
NKX3.1 on CRPC-Adeno prostate tumors. Zoomed in images of single-cell NKX3.1 distributions
(Green) in the second and third rows. Fluorescence in-situ hybridization (FISH) based detection
of single COL1A1 AND B-actin RNA molecules in the same area of the CRPC-Adeno prostate
tumors using a FISH signal amplification assay, Hybridization Chain Reaction (HCR). Zoomed in
images of single-cell RNA distributions of COL1A1 (Yellow) and B-Actin (Magenta) in the
second and third rows. Data representative of two patient biopsies. C) Second harmonic generation
microscopy images of collagen fibers in CRPC-NEPC tissues. The tissue samples were embedded
in paraffin and stained with Synaptophysin (SYP). The SHG of tissue samples were imaged on a
deparaffinized unstained slide using a two-photon microscope. Data representative of two patient
biopsies.
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Supplement Figure 2. Characterization of patient tumors and matrigel organoids. A) H&E
images of CRPC-NEPC patient OWCM-155, Matrigel organoids of the same patient tumor, and
confocal image of OWCM-155 Matrigel organoids. ) H&E staining of a rapid autopsy specimen
from a single CRPC-Adeno patient. C) Transcriptomic expression of integrins in CRPC-Adeno
and CRPC-NEPC matrigel organoids (n =3 each). All groups were compared by a one-way
ANOVA, with posthoc Tukey’s test (*p<0.05, **p<0.01, ***p<0.001, and ****p<0.0001).
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Supplement Figure 4. MMP characterization. Transcriptomic expression of MMPs across

disease development in the WCMC patient cohort (n=31 Benign, n=74 CRPC-Adeno, n=37

CRPC-NEPC).
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Supplement Figure S. Organoid characterization. A) Phase-contrast images of PEG-4MAL
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hydrogel-based organoids containing LnCap cells. Hydrogel were crosslinked with varying ratio
of VPM and DTT to modulate degradation. B) Effect of degradation rate on growth of synthetic
organoids containing LnCap cells (n=5). All groups were compared by an unpaired, two-tailed, t-
test with *p<0.05, ** p<0.01, ***p<0.001, and ****p<0.0001. C) Effect of ECM type on Ki67
expression in OWCM-155 tumors grown in synthetic hydrogel-based or Matrigel organoids
(n=10). ). All groups were compared by a one-way ANOVA, with posthoc Tukey’s test (*p<0.05,
**p<0.01, ***p<0.001, and ****p<0.0001). D) Confocal image of Ki67 expression in REDV-
functionalized PEG-4MAL hydrogel organoid.
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Supplement Figure 6. Organoid characterization. High content image analysis of prostate
organoid shape distribution across ECM conditions in OWCM-155 (Matrigel n=204, RGD n=135,
REDV n=113, GFOGER n=123 cell clusters, N =5 organoids each) and OWCM-1258 organoids
(n=206 Matrigel, n=167 RGD, n=158 REDV, n=187 GFOGER). Groups were compared by a one-
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way ANOVA, with posthoc Tukey’s test with ****p<0.0001.

Supplementary Figure 7
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Supplement Figure 7. Organoid characterization. A) High content imaging characterizes
nuclear morphology. (CRPC-NEPC: Matrigel n=128, GFOGER n=32, REDV n=26, RGD n=20.
CRPC-Adeno: Matrigel n=45, GFOGER n=38, REDV n=17, RGD n=23). CRPC-NEPC and
CRPC-Adeno organoids were compared by a one-way ANOV A, with post-hoc Tukey’s test with
**p<0.01, ***p<0.001, and ****p<0.0001. B) Correlation analysis between Actin and DAPI
symmetry among REDV (left) and RGD (right) organoids (n=26 REDV, n= 20 RGD). C) High
content imaging for texture analysis of actin SPOT values among CRPC-Adeno organoids
(Matrigel n=45, GFOGER n=38, REDV n=17, RGD n=23). D) High content imaging analysis of
actin RIDGE values among CRPC-NEPC (left) and CRPC-Adeno (right) organoids. For all
groups, comparisons were made with a one-way ANOV A with posthoc Tukey’s test with *p<0.05,
**p<0.01, ***p<0.001, and ****p<0.0001.
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Supplement Figure 8. Patient tumors and Organoid Characterization. A) Transcriptomic
analysis of EZH2 across patient subtypes during disease progression (Benign Prostate n=29,
CRPC-Adeno n=66, CRPC-NEPC n=36, Matrigel n=10). B) Fold change in OWCM-154 organoid
growth area under treatment with an EZH2i GSK343. N =3; a two-tailed t-test evaluated each
treated and untreated comparisons with *p<0.05 and ****p<0.0001. C) Gating schematic for

Y27632 analysis of H3k27Me3.
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Supplementary Figure 9. DNA Methylation and RNA-seq analysis. A) List of the top 100 most

variable promoters of methylation. This analysis is based on the standard deviation of promoter
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methylation across all the samples. B) Relative change in hallmark prostate cancer genes in various
ECM conditions relative to Matrigel. C) Unique genes expressed by OWCM-155 tumors grown
in REDV hydrogels. Blue indicated genes that are related to cell adhesion or cytoskeletal

pathways.
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Supplementary Figure 10. Uniquely expressed genes in REDV and GFOGER-functionalized

PEG-4MAL-based organoids in CRPC-Adeno. (n=3 per condition). Blue indicates genes that are
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related to cell adhesion or cytoskeletal pathways.
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Continued Supplementary Figure 11 OWCM-155
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Continued Supplementary Figure 11 OWCM-1358
Related to Fig. 5 (RGD vs Matrigel)
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Supplementary Figure 11. GSEA analysis of differential regulation of genesets in CRPC-NEPC
and CRPC-Adeno organpoids (n=3 per condition)
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Related to Fig. 5
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Supplementary Figure 12. GSEA analysis of differential regulation of genesets in CRPC-NEPC

OWCM-155 organoids (n=3 per condition)
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Supplementary Figure 13
Related to Fig. 5
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Supplementary Figure 13. GSEA analysis of differential regulation of genesets in CRPC-Adeno
OWCM-1358 organoids (n=3 per condition)
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Supplementary Figure 14. Drug response curves in OWCM-155 organoids for ONC206
treatment with and without EZH2 inhibitor, GSK343 (n=5 per condition). Each growth condition

was normalized to untreated conditions for that group.
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Antibody _________|Vendor _______[Catalog ___[Clone

CD29

E/H2

(Goat anti-Rabbit 1gG

(H+L) Highly Cross-

Adsorbed Secondary

Antibody, Alexa Fluor 488 Thermo Fisher
Scientific

Epitomics
BD Biosciences

Goat anti-Mouse IgG
(H+L) Superclonal™

Secondary Antibody, Thermo Fisher

Alexa Fluor 555 Scientific

Integrin alpha-2 Abcam

Alexa Fluor 647 anti-

mouse/human Ki-67 BiolLegend

NEKX3.1 Biocare Medical
Cell Signaling

Alexa Fluor 488 Phalloidin Technology

Synaptophysin Leica

Tri Methyl Histone H3 Cell Signaling

(Lys27) Technology

Thermo Fisher
Vimentin Alexa Fluor 647 Scientific

E/ZH2 Abcam
Cell signaling
H3K27me3 Technology
Anti-rabbit IgG (H+L),
F(ab")2 Fragment (Alexa ) )
Fluor® 488 Conjugate)  Cell signaling
Technology

1798-1 EP1041Y
512666 11/EZH2
A-11034 N/A
A-26180 NIA
ab133357 EPR5788
121206 11F6
CP422A NIA
88785 NIA
PA0299 271G12
97335 C36B11
MAS-11883-

AG4T V9
ab231165 EPR9307(2)
9733BF C36B11

4412

Supplementary Figure 14. Antibodies used in studies.



