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Supplemental Figure Legends 

Supplemental Figure 1: Expression of IL6 or OSM with loss of PTEN does not 

dramatically increase graft size or weight. 

A) Ex vivo trans-illuminated and fluorescent imaging of grafts following surgical resection show 

no significant changes in graft size. Grafts expressing either IL6 or OSM were more opaque in 

appearance compared to grafts with control UGSM. Scale bar: 2 mm. 

B) Wet weights of grafts show no significant differences in weight between each condition, 

though there is a general trend for larger grafts following loss of PTEN in all grafts with a further 

increase in PTENLOF with OSM. Error bars are mean with 95% confidence interval. 

C) Averaged percentage proportion of phenotypes observed in regenerations and transformations 

from mouse tissue. Five histological sections were assessed from three independent biological 

replicates for each sample and scored based on epithelial morphology and glandular architecture. 

Control regenerations were predominantly histologically normal with increased hyperplasia 

identified in IL6 and OSM alone. Loss of PTEN induces PIN lesions without invasive disease 

while IL6 and OSM exhibit significantly increased invasive and poorly differentiated 

phenotypes. *, P < 0.05; **, P <0.01; *** P <0.001; all unreported values are not statistically 

significant.  

D) PTEN-intact grafts expressing IL6 or OSM alone retain nuclear AR expression and P63-

expressing basal cells similar to normal regenerations. Scale Bars: 20X, 100 μm; 63X, 50 μm. 
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Supplemental Figure 2: Autocrine expression of OSM with activation of AKT promotes 

invasive epithelial growth from benign lesions. 

Prostate epithelial cells were transduced with AKT and either control, IL6 or OSM expressing 

lentivirus, combined with unmodified UGSM and engrafted under the kidney capsule for 

regeneration for 8 weeks. Grafts with AKT alone exhibit PIN lesion formation while AKT/IL6 

grafts exhibited little change in morphology. Grafts expressing both AKT and OSM exhibited 

dramatic synergy, progressing from PIN lesions to invasive epithelial growth, similar to that 

observed in grafts with paracrine expression of OSM from the UGSM cell population. Scale 

Bars: 20X, 100 μm. 

Supplemental Figure 3: Expression of IL6 or OSM in the context of PTEN loss drive 

malignant invasion of epithelial cells into the surrounding mesenchyme. 

Confocal immunofluorescent microscopy of E-cadherin and basement membrane component 

collagen IV from regenerated grafts.  Wild-type and PTENLOF grafts exhibited clearly delineated 

boundary between e-cadherin expressing epithelial cells and the collagen IV of the basement 

membrane and surrounding mesenchyme. PTEN-intact regenerations expressing either IL6 or 

OSM alone exhibited normal E-cadherin expression along the cell membrane and an intact 

basement membrane indicated by collagen IV staining, indicating that neither IL6 nor OSM is 

sufficient for invasive epithelial growth. PTENLOF grafts with IL6 exhibited partial invasion 

through the basement membrane with OSM expressing grafts often exhibiting full epithelial 

invasion into the surrounding mesenchyme. Scale Bars: 40X, 50 μm. 
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Supplemental Figure 4: Human regenerations with IL6 and OSM alone exhibit dramatic 

inhibition of epithelial regeneration. 

A) Averaged percentage proportion of phenotypes observed in regenerations and transformations 

from human tissue. Four histological sections were assessed from two or three independent 

biological replicates for each sample and scored based on epithelial morphology and glandular 

architecture. Control regenerations were histologically normal while IL6 and OSM exhibited 

dramatically reduced regeneration with no obvious changes in cellular morphology. Expression 

of activated AKT induced PIN lesion formation while expression of OSM exhibited increased 

formation of dysplastic foci. No regeneration or transformation was observed in grafts with AKT 

and IL6 in two biological replicates. *, P < 0.05; **, P < 0.01; *** P < 0.001; all unreported 

values are not statistically significant.  

B) Regeneration of prostatic epithelium from human cells with IL6 or OSM expression was 

significantly inhibited and resulted primarily in small nests of epithelial cells. The cells largely 

stained positive for both AR and P63, possibly representing some form of intermediate cell. 

Consistent with control infection, cells expressed low levels of activated AKT. Scale Bars: 20X, 

100 μm; 63X 50 μm. 

C) Total protein expression of AKT shows basal levels in control, IL6 and OSM alone grafts 

with increased expression observed in transformed epithelial structures present in AKT and AKT 

with OSM grafts. Scale Bars: 20X, 100 μm; 63X 50 μm. 

Supplemental Figure 5: Loss of PTEN results in increased expression of total AKT, 

ERK1/2 and STAT3 in transformed epithelial tissues. 



4 
 
 

IHC analysis of total protein expression of AKT, ERK1/2 and STAT3 in control, PTENLOF alone 

and PTENLOF with either IL6 or OSM. Control grafts show low levels of AKT, ERK1/2 and 

STAT3 while grafts with loss of PTEN exhibit dramatically increased total protein levels for 

indicated proteins. Scale Bars: 20X 100 μm; 63X 50 μm. 

Supplemental Materials and Methods 

Plasmid and Vector Construction 

Third-generation FU-CRW and FU-CGW lentivirus vectors were used for constructing IL6, 

OSM, Cre and myrAKT expression vectors (1,2). Human IL6 and OSM cDNA constructs were 

purchased from Open Biosystems (#MHS1010-58061 and #MHS1011-75865, respectively), 

amplified by PCR and cloned into the TOPO TA system (Invitrogen, #450641). cDNA fidelity 

was confirmed by sequencing and then digested with EcoRI, gel purified and sub-cloned into the 

FU-CRW and FU-CGW vectors downstream of the ubiquitin promoter. Generation of Cre-CGW 

and myrAKT-CRW vectors have been described previously (2,3). 

Immunohistochemistry and Immunofluorescence  

Fixed or frozen tissues were embedded in paraffin or OCT medium and 4 um sections were cut 

by UCLA Translational Pathology Core Laboratory (TPCL) with select sections stained with 

hematoxylin and eosin (H&E) for representative histology. Paraffin-embedded sections were 

heated to 65° C for 2 hours then de-waxed and rehydrated in a xylenes/ethanol/PBS series. 

Antigen retrieval was performed using citric acid at pH 6.0 unless otherwise noted. Santa Cruz, 

Covance, BD Transduction and Abcam antibodies were diluted in PBS, 0.1% Tween-20, 5% 

normal goat serum. Cell Signaling antibodies were diluted in SignalStain antibody diluent (Cell 
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Signaling #8112). Immunohistochemistry primary antibodies used were AR (1:200; Santa Cruz 

Biotechnology sc-816), p63 (1:200; Santa Cruz Biotechnology sc-8431), PTEN (1:200; Cell 

Signalling #9559), AKT (1:250; Cell Signaling #2920), pAKT S473 (1:200; Cell Signaling 

#4060), STAT3 (1:600; Cell Signaling #9139), pSTAT3 Y705 (1:400; Cell Signaling #9145, 

antigen retrieval in 10 mM EDTA, pH 8.0), ERK1/2 (1:500; Cell Signaling #4696), pERK1/2 

pT202/Y204 (1:400; Cell Signaling #4370). ImmPRESS HRP-conjugated secondary antibodies 

were used (RTU; Vector Labs #MP-7401 and #MP-7402) and visualized using DAB+ reagent 

(DAKO, K3468). Immunofluorescent primary antibodies used were e-Cadherin (1:250; BD 

Transduction Labs #610181) and collagen IV (1:500; Abcam ab-19808), and were visualized by 

Alexa-594 or Alexa-488 conjugated secondary antibodies (1:1000; Invitrogen). Confocal 

microscopy images were acquired on a Zeiss LSM 510 Meta. 

Cell Lines and Western Analysis 

PEB cells were a kind gift from Dr. Lynnette Wilson (NYU) maintained in PrEGM (Lonza, # 

CC-4177 and CC-3165) supplemented with 10% FBS (4). CaP8 cells were a kind gift from Dr. 

Hong Wu (UCLA) and maintained in UGSM media (5). Following cytokine treatment, cells 

were then washed in ice-cold 1X PBS, lysed in 2% SDS Lysis buffer [62.5 mM Tris, 2% SDS, 

pH 6.8, protease inhibitor cocktail (Roche #11697498001), and phosphatase inhibitor 2 and 3 

(Sigma #P5726 and #P0044)], sonicated and centrifuged at 350K RCF (avg) for 30 minutes to 

pellet genomic DNA.  Clarified lysates were quantified using by BCA assay (Pierce #23227), 

supplemented with 5X Sample Loading Buffer (Fermentas R0891) and boiled at 95° C for 5 

minutes. Extracts (10–50 μg) were subjected to 4-20% SDS-PAGE, followed by blotting to 

nitrocellulose with the indicated antibodies. Primary antibodies were same as IHC antibodies at 
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the following concentrations: AKT (1:2000), pAKT S473 (1:2000), STAT3 (1:1000), pSTAT3 

Y705 (1:2000), ERK1/2 (1:2000), pERK1/2 pT202/Y204 (1:2000). Antibodies for western 

analysis only were interleukin 6 (1:500; Santa Cruz sc-7920) and oncostatin-M (1:2000; R&D 

Systems #AF-295-NA) Appropriate HRP-conjugated secondary antibodies (Bio-Rad #170-6515, 

#170-6516 and #172-1034) were used at 1:10K-20K and visualized using Immobilon kit 

(Millipore WBKLS0500). For bio-activity assay in Fig. 1B, western analyses were imaged using 

Licor Odyssey CLx with Image Studio software (Version 3.1) using the “Auto” exposure 

parameters at 84 μm resolution the under “High Quality” setting. Secondary antibodies used 

were goat anti-mouse IRDye 680RD and goat anti-rabbit IRDye 800CW (Licor # 926-68170 and 

#827-08365, respectively) and diluted to 1:15K. 

Phenotype Data Acquisition and Statistical Analysis 

Phenotypes were counted from four to five H&E stained histological sections per graft per 

biological replicate and graphed as a percentage of total counts within each biological replicate 

to normalize for fluctuations in regeneration efficiency between replicates. Statistical analysis of 

the proportion of each phenotype observed in regenerated tissues were performed using 

percentage data using one-way ANOVA analysis with a Bonferroni multiple comparison test 

using GraphPad Prism 5.0. Statistical analysis of graft weights across three biological replicates 

was performed using a one-way ANOVA analysis with a Bonferroni multiple comparison test 

using GraphPad Prism 5.0. 
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