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Abstract

Background: Transitional zone prostate cancer (PCa) accounts for approximately 30%
of disease, tends to have higher PSA and larger size, but lower odds of seminal vesicle
invasion, extra-capsular extension, recurrence rates compared with peripheral zone
(PZ). Underlying mechanisms for these differences are poorly understood. We
performed spatial transcriptomic profiling to elucidate the biology of TZ and PZ PCa.
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Summary of differentially expressed genes by spatial location
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Methods: With samples from three PCa patients after radical prostatectomy (one each of I 45 . 07 * *
with PZ, TZ, and both PZ and TZ tumors), we used NanoString’s Whole Transcriptome 0.0- * . ~1.0 - ' * -1 C
Atlas on the GeoMx" Digital Spatial Profiler (DSP) to assess gene expression in multiple 054 ~151° T —2.071 . 2L
regions of interest (ROI) per patient (42 total tumor ROIs). Morphology markers
SYTO13 (nucleus), PanCK (epithelium), SMA (stroma), and CD45 (immune cells) were N IR ™ "g-g:F’ - 00078 1P =009y 1601 Fp O0F
used to select ROIs. Raw counts for 17,128 genes were imported to R for downstream 12.5 90 . 107 19.5 +
data analyses. Counts were Q3 normalized and scaled. We performed differential 12.0 1 851 « i N .. ! 15'0: T +
expression analysis using a linear model fit by empirical Bayes moderation, gene set Hg ?g - 3' e N Eg. :

enrichment analysis (GSEA) by cancer hallmarks, XCell gene sets for pathway

enrichment and immune cell deconvolution using CIBERSORT. =T000Te 14 {p=0.021
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Results: There were grade group (GG) 4 (n=10) and 5 (n=10) tumors in PZ and GG 3
(n=10), 4 (n=11) and 5 (n=1) in TZ. We observed distinct gene expression profile
between PZ (n = 20) and TZ (n=22) tumors. Androgen receptor (AR) signaling was
significantly higher in TZ PCa ROIs compared to PZ in both GSEA (FDR < 5%) and the
androgen subcomponent of the genomic prostate score (p<0.001), regardless of grade ,
or cellular composition. CIBERSORT’s absolute immune signature scores were o7 e R 23
computed for GG4 tumors and were significantly higher in PZ GG4 tumors compared 240, o W RN
to TZ GG4 tumors. Notably, CD4+ memory T cells were significantly higher in PZ GG4

regions compared to TZ GG4 tumor regions (p<0.05).
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Conclusions: We identified higher AR signaling in TZ tumors, rationalizing historically
observed higher PSA levels compared to PZ. We also observed increased immune
infiltration within PZ microenvironment compared to TZ. Further studies will identify

robust biomarkers to distinguish PZ from TZ and shed light on PCa ~10L2
immunomodulation, with potential immunotherapy implications. . TMPRSS2 8 50 ETV1 KLK2
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Figure 1. PZ and TZ grade 4 tumor and microenvironment. Representative ROIs (660 pu diameter) in the PZ and TZ tumors. Nuclei were visualized with 0- 12 50- ot 9. ] .
Syto13 (blue). Tissue sections were labeled with Pan-cytokeratin (PanCK, green), a-SMA (yellow), and CD45 (red). ROls were segmented into PanCK+ 1. 'h 12.25- . 7757 : o] o 12‘2_ $
' (tumor) and PanCK- (microenvironment with stroma and immune cells). 12.00 '
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