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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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RB1 binds and inhibits E2F1/2/3:DP1/2 complexes ↗

Stable identifier: R-HSA-9018017

Type: binding

Compartments: nucleoplasm

RB1 tumor suppressor, the product of the retinoblastoma susceptibility gene, binds to E2F transcription factors 
E2F1, E2F2 and E2F3, presumably heterodimerized with TFDP1 or TFDP2. The interaction involves the pocket 
domain of RB1. RB1 binding inhibits transcriptional activity of E2F1/2/3:TFDP1/2 complexes, resulting in 
prevention of G1/S transition (Chellappan et al. 1991, Bagchi et al. 1991, Chittenden et al. 1991, Lees et al. 1993, 
Hiebert 1993, Wu et al. 2001). Once RB1 is phosphorylated on serine residue S795 by Cyclin D:CDK4/6 complexes, 
it can no longer associate with and inhibit E2F1/2/3:TFDP1/2 complexes. Thus, CDK4/6-mediated phosphorylation 
of RB1 leads to transcriptional activation of E2F1/2/3 target genes needed for the S phase of the cell cycle (Connell-
Crowley et al. 1997).

Literature references

Hiebert, SW. (1993). Regions of the retinoblastoma gene product required for its interaction with the E2F transcrip-
tion factor are necessary for E2 promoter repression and pRb-mediated growth suppression. Mol. Cell. Biol., 13, 
3384-91. ↗

Nevins, JR., Maiti, B., Chong, GT., Leone, G., Sang, L., Wu, L. et al. (2001). The E2F1-3 transcription factors are essen-
tial for cellular proliferation. Nature, 414, 457-62. ↗

Chittenden, T., Kaelin, WG., Livingston, DM. (1991). The T/E1A-binding domain of the retinoblastoma product can 
interact selectively with a sequence-specific DNA-binding protein. Cell, 65, 1073-82. ↗

Connell-Crowley, L., Goodrich, DW., Harper, JW. (1997). Cyclin D1/Cdk4 regulates retinoblastoma protein-mediated 
cell cycle arrest by site-specific phosphorylation. Mol Biol Cell, 8, 287-301. ↗

Bagchi, S., Raychaudhuri, P., Weinmann, R. (1991). The retinoblastoma protein copurifies with E2F-I, an E1A-regu-
lated inhibitor of the transcription factor E2F. Cell, 65, 1063-72. ↗

Editions
2017-08-29 Authored, Edited Orlic-Milacic, M.

2020-05-17 Reviewed Dick, FA.

2020-05-18 Edited Orlic-Milacic, M.

https://reactome.org/content/detail/R-HSA-9018017
http://www.ncbi.nlm.nih.gov/pubmed/8497257
http://www.ncbi.nlm.nih.gov/pubmed/11719808
http://www.ncbi.nlm.nih.gov/pubmed/1828394
http://www.ncbi.nlm.nih.gov/pubmed/9190208
http://www.ncbi.nlm.nih.gov/pubmed/1828393

