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Impact of outdated gene annotations on
pathway enrichment analysis

To the Editor: Pathway enrichment analysis is a common technique
for interpreting gene lists derived from high-throughput experi-
ments'. Its success depends on the quality of gene annotations. We
analyzed the evolution of pathway knowledge and annotations over
the past seven years and found that the use of outdated resources has
strongly affected practical genomic analysis and recent literature:
67% of ~3,900 publications we surveyed in 2015 referenced outdated
software that captured only 26% of biological processes and path-
ways identified using current resources,

706 | VOL.13 NO.9 | SEPTEMBER 2016 | NATURE METHODS
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G IL1a KO

IL1a (CRAET B\ AVIA AR SN ANE
I Pathway Name

[Osteoclast differentiation
[Cytokine-cytokine receptor interaction
|Fluid shear stress and atherosclerosis
[Graft-versus-host disease

(Type | diabetes mellitus

[MAPK zignaling pathway

|Pertussis

(Tuberculosis

(Influenza A

[Rheumatoid arthritis

|5almonella infection

|Prion diseases

|AGE-RAGE signaling pathway in diabetic complications
[Leishmaniasis

[Inflammatory bowel disease (IBD)
|Hecroptosis

[Cellular senescence

[Non-alcoholic fatty liver disease (NAFLD)
[Measles
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IIUYF A Mgt Impact Analysis
#Genes on #DE Genes on #Genes on #DE Genes on

Pathway Name Pathway Pathway pFisher pPert Pathway Name Pathway Pathway pFisher pPert
Axon guidance 175 21 0.0067 0.3658 Osteoclast differentiation 128 10 0.3617 0.0025
MAPK signaling pathway 293 31 0.0076 0.0160 Cytokine-cytokine receptor interaction 271 23 0.1476 0.0030
Synaptic vesicle cycle 62 10 0.0079 Mediat Fluid shear stress and atherosclerosis 142 17 0.0143 0.0040
Leukocyte transendothelial migration 115 15 0.0099 0.2594 GnRH signaling pathway 89 8 0.2501 0.0095
Fluid shear stress and atherosclerosis 142 17 0.0143 0.0040 Graft-versus-host disease 65 2 0.9400 0.0115
Bacterial invasion of epithelial cells 76 10 0.0304 0.7026 Type | diabetes mellitus 70 2 0.9551 0.0150
Complement and coagulation cascades 87 11 0.0310 0.0170 MAPK signaling pathway 293 31 0.0076 0.0160
Morphine addiction 92 11 0.0442 0.8496 Complement and coagulation cascades 87 1 0.0310 0.0170
Rap1 signaling pathway 213 21 0.0495 0.8066 Olfactory transduction 1122 27 1.0000 0.0185
Leishmaniasis 67 8 0.0797 0.5287 Taste transduction 88 8 0.2406 0.0210
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[ Gene details

Title:
Identifier:
Symbol:
Aliases:
Summary:

MDM2 proto-oncogene

4193

MDM2

HDMX, hdm2, ACTFS, LSKB

This gene encodes a nuclear-localized E3 ubiquitin ligase. The encoded protein can promote tumor
formation by targeting tumor suppressor proteins, such as p53, for proteasomal degradation. This
gene is itself transcriptionally-regulated by p53. Overexpression or amplification of this locus is
detected in a variety of different cancers. There is a pseudogene for this gene on chromosome 2.
Alternative splicing results in a multitude of transcript variants. many of which may be expressed only
in tumor cells. [provided by RefSeq, Jun 2013]

0y Literature references for MDM2

Filter by typing atleast 3 characters ..

Any association sources

References were last updated on Dec 22, 2025

« Moleri, S. et al, 2025. A TAp63alpha truncating variant associated with primary ovarian insufficiency lowers the cellular apoptotic rate.

Older —

Journal of ovarian research, 18(1), p.292. ta more details
« Yu, L, He, L &Zhang, N., 2025. BCOR Mutations Identify a Clinically Aggressive Subset of Pediatric Rhabdomyosarcoma. Fetal and
pediatric pathology, pp.1-6. T4 more details

« Tian, S etal, 2025. ACSL5 Regulates Glucose Metabolism and Chemotherapy Sensitivity in Colorectal Cancer Cells under Glutamine

Deficiency. Advanced science (Weinheim, Baden-Wurttemberg, Germany), p.e10801. 7a more details
« Wang, H. et al, 2025. E3 Ubiquitin Ligases: Structures, Biological Functions, Diseases, and Therapy. MedComm, 6(12), p.e70528.

T4 more details

« Kalpokas, A., Mackey, M. & Michel, J., 2025. Accurate Prediction of Drug Resistance for Intrinsically Disordered Protein Regions.
Joumnal of chemical theory and computation. Ta more details
« Hao, D. et al., 2025. Exposure to polystyrene nanoparticles induce disruption of mitochondrial homeostasis and impairs trophoblast
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