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All data needed to evaluate the conclusions in the paper are described in the paper and/or the methods, and are available at the following repositories. Human
mCRPC UTR sequencing data (Figure 2a, c, d) were deposited in dbGaP under accession phs001825.v1.p1 (https://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/
study.cgi?study_id=phs001825.v1.p1). RNASeq, Ribosome profiling (Figures 1b, c), Exome-seq data (Figure 1a) for Patient-derived xenografts, and PLUMAGE short-
read sequencing data (Figure 3b, c, d, e) can be accessed at Gene Expression Omnibus (GEO) under SuperSeries GSE149489 (https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE149489). Source data are available with this paper as a Source data file. The remaining data are available within the Article, Supplementary
Information or available from the authors upon request.

For UTR sequencing, sample sizes were limited to what whole-genome sequencing data were publicly available for localized prostate cancer
patients, and how many mCRPC samples were available from the University of Washington at the time of our study. For the PLUMAGE library,
the goal was to test as many mutations deemed to be functional, which was why we included all recurrently mutated 5' UTRs found in 2 or
more patients, and cancer-associated genes. For all validation experiments, including the CRISPR experiments, at least 3 biological replicates
were performed to obtain a p-value using the Student's t-test. For data involving mCRPC patients with MAPK mutations, we were limited to
the number of patients who harbored those mutations, as well as the availability of RNA sequencing data for each patient.

For the PLUMAGE library long-read sequencing analysis, within each circular consensus sequence, we identified the 5' UTR and associated 30-
bp barcode by searching for flanking 20-bp sequences expected to be constant across all constructs. CCS sequences where these flanking
sequences were not found, or where a barcode had not been inserted and the EcoRI target sequence GAATTC remained, were excluded from
further consideration. 117,874 barcodes that did not match an expected 5’ UTR were excluded from further analysis. Of these, 50% were
supported by a single circular consensus sequence only so that multiple independent circular consensus sequences were unavailable for
multiple alignment and further refinement.

For ribosome profiling experiments, each sample was performed in duplicates. For PLUMAGE, three biological replicates were performed for
each cell line. For validation experiments with individual 5'UTRs in luciferase reporter constructs, at least 3 to 6 biological replicates were
performed. For CRISPR base-editing experiments, 3 replicates were performed. All attempts at replication were successful. All other
experiments not mentioned here were performed independently at least 3 times, and all attempts at replication were successful.

Most of the samples in our study were not randomly allocated into experimental groups, and had no covariates. For instance, in ribosome
profiling experiments, tumors were compared to normal prostate tissue. For PLUMAGE and validation experiments of individual 5' UTRs, the
unmutated 5'UTR was compared to its mutated counterpart. Each 5' UTR length (unmutated and mutated) were kept constant. The 30-bp
barcodes in the large PLUMAGE library were generated randomly by cloning. For mCRPC patients harboring specific MAP kinase 5'UTR
mutations vs patients who don't have those specific mutations, the mutation rate of these patients were taken into consideration. Besides
these experimental considerations, all other samples were not randomly allocated. Furthermore, our study had no active participants that had
to be allocated into experimental groups. The patient samples we sequenced (tumor and matched normal) were from post-mortem samples.

For the cis-element mutation analysis, the background distribution was generated by performing ~10,000 permutations of all 5’ UTR mutation
locations found within our dataset. The original mutational frequency of all specific transversions, transitions and trinucleotide context (a total
of 288 possible mutations are possible under this scheme—64 possible codons plus 32 additional with no nucleotide in exclusively the first or
third position, each with three possible mutations to the middle base) were taken into account as covariates.

Blinding was not possible for this study. Localized vs metastatic prostate cancer patient samples had to be identified and compared in
separate groups.




