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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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Stable identifier: R-HSA-381111

Type: transition

Compartments: cytosol, endoplasmic reticulum membrane

The C-terminal domain of PERK (EIF2AK3) has kinase activity when PERK homodimerizes. PERK kinase 
specifically phosphorylates Ser52 of eIF2-alpha, causing an arrest in translation. The result is that translation of ER-
targeted proteins is halted on ribosomes in the vicinity of activated PERK. The general arrest of translation results in 
the loss of short-lived proteins such as Cyclin D1, causing an arrest of the cell cycle in G1.

Literature references

An, J., Shi, Y., Hayes, SE., Yang, NN., Sandusky, GE., Stramm, LE. et al. (1999). Characterization of a mutant pancre-
atic eIF-2alpha kinase, PEK, and co-localization with somatostatin in islet delta cells. J Biol Chem, 274, 5723-30. ↗

Herbert, TP. (2007). PERK in the life and death of the pancreatic beta-cell. Biochem Soc Trans, 35, 1205-7. ↗

Suragani, RN., Ehtesham, NZ., Kamindla, R., Ramaiah, KV. (2005). Interaction of recombinant human eIF2 subunits 
with eIF2B and eIF2alpha kinases. Biochem Biophys Res Commun, 338, 1766-72. ↗

Li, Q., Wang, Z., Tang, Y., Chen, XZ., Yang, J., Liang, G. (2008). Polycystin-2 down-regulates cell proliferation via pro-
moting PERK-dependent phosphorylation of eIF2alpha. Hum Mol Genet, 17, 3254-62. ↗

Wek, RC., Vattem, KM., Ma, K. (2002). Dimerization and release of molecular chaperone inhibition facilitate activa-
tion of eukaryotic initiation factor-2 kinase in response to endoplasmic reticulum stress. J Biol Chem, 277, 18728-
35. ↗

Editions
2008-12-02 Reviewed Gillespie, ME., D'Eustachio, P., Matthews, L.

2009-06-02 Authored, Edited May, B.

2010-04-30 Reviewed Urano, F.

https://reactome.org/content/detail/R-HSA-381111
http://www.ncbi.nlm.nih.gov/pubmed/10026192
http://www.ncbi.nlm.nih.gov/pubmed/17956313
http://www.ncbi.nlm.nih.gov/pubmed/16288713
http://www.ncbi.nlm.nih.gov/pubmed/18664456
http://www.ncbi.nlm.nih.gov/pubmed/11907036

