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Figure S6. Cancer-associated germline variants in PTM sites implicate potential mechanistic hypotheses. 
(A) More than 45% of protein amino acid substitutions in our dataset affect post-translational modification (PTM) 
sites, significantly more than expected from chance alone. Direct substitutions replace post-translationally modi-
fied amino acids with non-modified acids (dark red), and proximal and distal substitutions lie within 1-2 and 3-7 
amino acids from closest PTM site (orange and yellow, respectively). (B) The majority of PTM-associated substi-
tutions affect phosphorylation, the largest PTM dataset in our study. Substitutions that affect sites with multiple 
different types of PTM are also apparent. (C) Genes with germline substitutions in PTM sites include known 
cancer genes like TP53, BRCA1, RET, VHL, PTEN, and others. Colors represent the impact of variants on PTM 
sites. (D) Analysis of extended germline variant data from TCGA shows that TP53 carries six germline substitu-
tions in three protein methylation sites that are known to regulate its DNA damage response through altered target 
gene specificity. (E) MET and ATM substitutions are predicted to induce motif rewiring events that lead to the 
loss of an existing AKT1 binding site and the introduction of a new binding site for AURKA, respectively.
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