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Reporting for specific materials, systems and methods

level data are available at https://bcac.ccge.medschl.cam.ac.uk/bcacdata/ or at the MRC IEU OpenGWAS database [https://gwas.mrcieu.ac.uk/] [https://
gwas.mrcieu.ac.uk/datasets/ieu-a-1126/], ieu-a-1127, ieu-a-1128. Access to FinnGen data are available for request at https://www.finngen.fi/en/access_results
whereas access to UK-biobank genotypes and breast cancer case-control data can be accessed at https://www.ukbiobank.ac.uk/.

The process for accessing raw data i.e. phenotypes, biospecimen and genotypes from the KARMA study is described here https://karmastudy.org/contact/data-
access/.

This study involves female participants only. Breast cancer may occur also in males but less than 1 % of breast cancers
diagnosed occur in males.

All women from age 40 in Sweden are invited to participate in the mammography screening program, which is aimed at early
detection of breast cancer to decrease the societal and personal burden of the disease. In general, women are seen every
second year. The participants in the KARMA study were recruited at 4 different clinics providing mammography screening.
Further details are given here https://karmastudy.org/

All women participating in the Swedish mammography screening program were invited to participate. About 80% of eligible
women attend screening regularly, which is among the highest recorded in the world, which makes the KARMA cohort
generally representative of the general population.

The study was approved by the Stockholm ethical review board, https://etikprovningsmyndigheten.se/en/.

We selected all KARMA samples from women who were a) diagnosed with breast cancer within 2 years from the mammography screen b)
were recruited from the Southern Sweden mammography clinics. This number was n=299. We also selected random controls from the same
mammography clinics to minimise differences in pre-analytical handling of samples. Given the exploratory nature of the study, a statistical
power calculation was not considered to be helpful and was therefore not performed. However, we note that for discovery of pQTL, an effect
size of 0.25 standard deviations of protein level per allele would be readily detected in the sample size of n=598.

The KARMA genotyping was performed on standard Illumina panels, iSelect or Omniexpress followed by imputation and standard QC filtering
such as removing variants that deviate from Hardy-Weinberg equilibrium and those with minor allele frequencies below 1%. Qualtiy control
was also applied to the Olink proteomics analyses according to predefined criteria, described here https://
pubmed.ncbi.nlm.nih.gov/34715355/

We performed two independent replication attempts of the pQTL discovered in our KARMA study. One third of the cis-pQTL that were
previously reported by Folkersen et al in Nat Metab. 2020 were replicated, despite considerable smaller sample size in KARMA. We further
replicated a subset of pQTL for 374 proteins reported by Pietzner et al. Nat Comm 2021 for the overlapping set of 569 proteins In addition, we
performed replication analysis of the main results reported. Of the 7 proteins that reached statistical significant in the discovery analysis,
using data from the breast cancer association consortium, 5 were replicated in the independent FinnGen plus UK-biobank breast cancer data.

All incident cases from Southern Sweden were included in this study and was therefore not a random selection. For the breast-cancer free
control samples we used the Matchit function implemented in R to randomly draw controls so that the median age at blood draw in cases and
controls was similar (median matching)”. For the Olink measurements, cases and controls were randomised across the analyses plates in a
manner that was blinded to the cases control samples to avoid batch effects.

The lab personell and study team was blinded to the breast cancer case-control status. The status was unblinded when matching the Olink
protein measurements to the appropriate KARMA study number, and analysis was conducted.




