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DESeq2 v1.16.1

SVA v3.24.4

pheatmap v1.0.12

MAGMA v1.06

SPIA v2.28.0

GOseq v1.28.0

ConnectivityMap (https://clue.io, accessed 03 March 2019)

The RNA sequencing data have been deposited to EGA (accession IDs EGAD00001005215, EGAD00001003355, EGAD00001003354, EGAD00001001331).

The proteomics data reported in this paper have been deposited to the PRIDE archive (accession IDs PXD014666, PXD006673, PXD002014).

The genotype data have also been deposited to EGA (accession IDs EGAD00010001746, EGAD00010001285, EGAD00010001292, EGAD00010000722).

Data from the 1000 Genomes Project are publicly available (https://www.internationalgenome.org). We also used publicly available data on osteoarthritis
differential gene expression from the RAAK Study (https://git.lumc.nl/rcoutinhodealmeida/miRNAmRNA, accessed 20 June 2020).

Further data including the TSS information, all significant molQTLs, and full colocalisation results can be obtained online from https://hmgubox.helmholtz-
muenchen.de/d/fc1fcf65a6724152b7f9/. The full molecular QTL data and molecular differences between high-grade and low-grade cartilage are available through
the Downloads page of the Musculoskelatal Knowledge Portal (mskkp.org).

Sample size was determined by the availability of the human samples.

We excluded samples that failed quality control, or samples from individuals of non-European ancestry. The number of samples excluded is
listed below and shown in in Supplementary Data 7. All exclusion criteria were determined before any analyses were conducted.

RNA data: we excluded 9 samples due to FastQC quality checks, 4 samples due to low mapping rate (<80%), 3 samples due to non-European

ancestry recorded in the clinic, 18 samples due to low RIN (<5), 2 samples as duplicates, 8 samples due to abnormal gene read density plots, 8
samples due to non-European ancestry determined from genotype data.

Protein data: we excluded 2 samples due to non-European ancestry recorded in the clinic, and 6 samples due to non-European ancestry
determined from genotype data.

Genotype data: we excluded 7 samples as duplicates, 3 samples due to non-European ancestry determined from genotype data, and 2
samples due to absence of RNA and protein data.

As no genome-wide molecular QTL data for cartilage and synovium were available before this study, a replication analysis of the molecular
QTLs was not possible.

To replicate gene expression and protein abundance differences between high-grade and low-grade cartilage, we used an independent,
previously published analysis of RNA sequencing data from 35 osteoarthritis patients. As described in the paper, of the differentially expressed
genes and proteins in our discovery analysis, 65.9% and 68.3% showed a concordant direction of effect in the replication data, respectively
(both Fisher’s p<10-10, Supplementary Data 4). We found significantly higher concordance where replication power was highest (88.5% for
genes with cross-omics higher expression in high-grade cartilage, compared to 66.7% for genes with cross-omics lower expression in high-
grade cartilage, Fisher’s p=8.6x10-6, Supplementary Data 4).

not applicable due to no experimental treatments

All samples in this study were collected from osteoarthritis patients. Samples from each tissue were analysed separately to identify molecular
QTL analysis, so blinding was not applicable. In the analysis of gene expression and protein abundance differences between high-grade and
low-grade cartilage, tissue type was the primary factor of interest, so blinding was not applicable.




