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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 hormal 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).

Literature references

Fabregat, A., Sidiropoulos, K., Viteri, G., Forner, O., Marin-Garcia, P., Arnau, V. et al. (2017). Reactome pathway ana-
lysis: a high-performance in-memory approach. BMC bioinformatics, 18, 142. 7

Sidiropoulos, K., Viteri, G., Sevilla, C., Jupe, S., Webber, M., Orlic-Milacic, M. et al. (2017). Reactome enhanced path-
way visualization. Bioinformatics, 33, 3461-3467. 7

Fabregat, A., Jupe, S., Matthews, L., Sidiropoulos, K., Gillespie, M., Garapati, P. et al. (2018). The Reactome Pathway
Knowledgebase. Nucleic Acids Res, 46, D649-D655. 7

Fabregat, A., Korninger, F., Viteri, G., Sidiropoulos, K., Marin-Garcia, P., Ping, P. et al. (2018). Reactome graph data-
base: Efficient access to complex pathway data. PLoS computational biology, 14, €1005968. 7

Reactome database release: 88

This document contains 1 reaction (see Table of Contents)

https://reactome.org Page 2


http://www.ncbi.nlm.nih.gov/pubmed/28249561
http://www.ncbi.nlm.nih.gov/pubmed/29077811
http://www.ncbi.nlm.nih.gov/pubmed/29145629
http://www.ncbi.nlm.nih.gov/pubmed/29377902
https://reactome.org

Phosphorylated PER binds to CLK 7
Stable identifier: R-DME-538904
Type: binding

Compartments: nucleoplasm

| DNA:CLK:CYCI
Phospho TIM:DNA:CLK:

o P | CcYC:Phospho (multi-site
Phospho TIM: 2) PER:DCO

Phospho (multi-site
2) PER:DCO

nucleoplasm

After Timeless (TIM) and Period (PER) reform their heterodimer, PER binds to the E-box bound Clock (CLK)
protein. Transcription of the per, tim, vri, and Pdpl target genes is now deactivated. It appears that PER directly
bindsto CLK, whereasitself and TIM do not bind to Cycle (CY C). PER binding to CLK isin itself not sufficient for
inhibition.

Literature references

Bae, K., Edery, I., Lee, C. (1999). PER and TIM inhibit the DNA binding activity of a Drosophila CLOCK-CYC/dBMAL1

heterodimer without disrupting formation of the heterodimer: a basis for circadian transcription. Mol Cell Biol,
19, 5316-25. 7

Bae, K., Hardin, PE., Edery, L., Lee, C. (2000). dCLOCK is present in limiting amounts and likely mediates daily inter-
actions between the dCLOCK-CYC transcription factor and the PER-TIM complex. J Neurosci, 20, 1746-53. 7

Menet, JS., Rosbash, M., Abruzzi, KC., Desrochers, J., Rodriguez, J. (2010). Dynamic PER repression mechanisms in
the Drosophila circadian clock: from on-DNA to off-DNA. Genes Dev, 24, 358-67. 7

Kim, EY., Hardin, PE., Edery, 1., Ko, HW., Yu, W. (2007). A DOUBLETIME kinase binding domain on the Drosophila
PERIOD protein is essential for its hyperphosphorylation, transcriptional repression, and circadian clock func-
tion. Mol Cell Biol, 27, 5014-28. 7

Bae, K., Edery, 1., Lee, C. (1998). The Drosophila CLOCK protein undergoes daily rhythms in abundance, phos-
phorylation, and interactions with the PER-TIM complex. Neuron, 21, 857-67. 7

Editions

2010-03-08 Authored Williams, MG.
2010-07-06 Reviewed Edery, I.
2014-05-20 Edited Williams, MG.


https://reactome.org/content/detail/R-DME-538904
http://www.ncbi.nlm.nih.gov/pubmed/10409723
http://www.ncbi.nlm.nih.gov/pubmed/10684876
http://www.ncbi.nlm.nih.gov/pubmed/20159956
http://www.ncbi.nlm.nih.gov/pubmed/17452449
http://www.ncbi.nlm.nih.gov/pubmed/9808471

