Supplementary Methods

TCGA pan-cancer patient cohort

The genomic alteration data (somatic mutations) and clinical annotation
(including overall survival time) of 9981 samples across 25 cancer types were
obtained from public repositories based upon data generated by the TCGA
database (http://cancergenome.nih.gov/, February 2020). All the somatic
mutations of the KMT2 gene family used in this work are somatic coding
mutations (including protein-altering and splice). The majority of these
mutations are missense and truncating mutations, and there are also a few
fusion and inframe mutations involved. The predicted biological effect of

mutations was determined by the OncoKB database [1].

Immunotherapy patient cohort

The genomic sequencing data and clinical annotation (DCB) of selected ICT-
treated patient cohorts[2-5], which contained a total of 457 tumor samples
across 5 cancer types, were accessed from the cBioPortal for Cancer

Genomics database (http://www.cbioportal.org/index.do, February 2020).

Quantification and statistical analysis

The specific tests used to analyze each set of experiments are indicated in the
figure legends. For the analysis of the contingency tables, Fisher’s exact test
was used to calculate the significance. To perform a patient's cohort-based
analysis on the overall survival rate (5-year), the prognostic value of discrete
variables was estimated by using the Kaplan-Meier survival curves, and the log-
rank test was employed to estimate the significance among different survival
curves. All statistical calculations were performed using GraphPad Prism
software (GraphPad Software, San Diego, California) or R software

(https://www.r-project.org/).



Differential Expression and Functional Enrichment Analysis

The genome-wide differential expression analysis was performed by using the
DESeq2 package[6]. A gene was considered differentially expressed when the
absolute difference of FPKM (Fragments per kilo base per million mapped
reads) value between compartments was greater than 1, the log2 fold-change
was greater than 1 and the adjusted P-value (FDR) was less than 0.05. The
functional enrichment analysis based on gene ontology annotation terms was
run on differentially expressed genes that were identified in this work, using the

WEB-based Gene Set Analysis Toolkit[7].
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