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Category significance Mean NES
(individually significant sets)

Developmental and neural
programs

Genome and gene
expression

Immune and inflammatory
biology

Metabolism and
bioenergetics

Microenvironment,
vascular and ECM

Proliferation and cell
cycle

Signaling and cell
communication

Stress, proteostasis and
cell death

Structure, motility and
plasticity

Transport, trafficking
and homeostasis

-2 -1 0 1 2

Neurogenesis and synapse

Development and morphogenesis

Translation and ribosome

Transcription, chromatin and epigenetics

RNA processing and RNP biology

DNA damage, repair and checkpoints

Innate immunity, complement and PRR

Immune core

Cytokine and inflammatory signaling

Adaptive immunity and antigen
presentation

Peroxisome and fatty acid oxidation

Nucleotide metabolism

Mitochondria, OXPHOS and ETC

Lipid and fatty acid metabolism

General metabolism

Detoxification and xenobiotic metabolism

Carbohydrate metabolism and glycolysis

Amino acid and one-carbon metabolism

Vascular, angiogenic and lymphatic
biology

ECM and matrix remodeling

Cell cycle and proliferation

Wnt, Notch, Hedgehog and Hippo

TGF-beta and SMAD signaling

Growth factor and RTK pathways

Endocrine and hormonal pathways

Core cell signaling

Proteostasis, ubiquitin and proteasome

Oxidative stress, redox and ROS

Hypoxia and HIF programs

Heat shock and acute stress response

ER stress and unfolded protein response

Autophagy, lysosome and phagosome
maturation

Apoptosis and regulated cell death

Migration, invasion and motility programs

EMT and cell-state plasticity

Cytoskeleton and contractility

Adhesion, junctions and polarity

Vesicle, endocytosis, exocytosis and
secretion

Transport and localization

Ion transport and homeostasis

Mean NES (right panel)

n gene sets

5

10

20

Adjusted category P · robust Hommel multiple-testing correction
Positive values indicate higher tumour abundance.

ccRCC tumour minus NAT

Stars: * P ≤ 0.05; ** P ≤ 0.01; *** P ≤ 0.001; **** P ≤ 0.0001 (adjusted category P). Blank: P > 0.05 or not evaluable; see category card.
A significant category has evidence for at least one enriched set; stars do not measure effect size or extent.
Minimum supported enrichment d/N, with 95% simultaneous confidence, is shown in Category evidence.
Method: robust Hommel closed testing. Goeman et al. (2019), doi:10.1093/biomet/asz041.


