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The RNA-seq data is deposited into GEO with the accession code GSE173273 and GSE173274 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE173273;
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE173274). The source code and dataset of pLIRm and pLAM has been uploaded to Github(https://
github.com/BioCUCKOO/pLIRm-pLAM). Human cancer mutations were obtained from the TCGA data portal (https://portal.gdc.cancer.gov/, level 4 data, in May,
2018). We downloaded all simple somatic mutations of International Cancer Genome Consortium (ICGC) release 28 from ICGC data portal (https://dcc.icgc.org/
releases/release_28/Projects, in November 2019). We downloaded census cancer mutations from Catalogue of Somatic Mutations in Cancer (COSMIC) in file
‘CosmicMutantExportCensus.tsv.gz’ from COSMIC website (https://cancer.sanger.ac.uk/cosmic/download, in Jan 2019). Human cancer mutations
(*Mutation_Packager_Calls.Level_3.*), mRNA expression levels (*.mRNAseq_Preprocess.Level_3.*), DNA methylation profiles (*.Merge_methylation_*.Level_3.*),
and clinical outcomes (*.Merge_Clinical.Level_1.*) were obtained from BROAD Institute (http://gdac.broadinstitute.org/runs/stddata__latest/). 127 experimentally-
identified LIR motifs in 105 LIRCPs in Homo sapiens and Saccharomyces cerevisiae collected From the literature are provided in Supplementary Data 1. 222 potential
LAMs that significantly change 172 cLIR motifs in 148 LIRCPs identified using pLIRm are provided in Supplementary Data 3. Survival analyses of the association
between the TCGA data and clinical outcomes are performed for each layer of the omics data in both pan-cancer and individual cancer levels, including cancer
single nucleotide variants (SNVs), RNA sequencing (RNA-seq) and DNA methylation are provided in Supplementary Data 4. RNA-seq data are provided in
Supplementary Data 6 and 7. Raw metabolomics data sets are included in Supplementary Data 8. All other data supporting the findings of this study are available
from the corresponding authors on reasonable request.

Sample size calculations were not preformed. All cell biology experiments were performed using at least 3 independent biological repeats.

Analysis of cell-based phenotypes by confocal microscope was performed on in excess of 30 cells per experimental conditions. Tumor
Xenograft were established on 9 BALB/c nude mice.

No data was excluded from any of the analyses reported in this study.

All experiments were performed using at least 3 independent biological repeats. All experiments shown were reproducible.

Experimental groups were assembled such that controls and positive/negative experimental conditions were generated, processed and
analysed in parallel.

Blinding was not used in this study.




