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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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Ligand-independent dimerization of cytosolic PDGFRA and PDGFRB fusion proteins 
↗

Stable identifier: R-HSA-9673757

Type: transition

Compartments: cytosol

Diseases: cancer

Fusions of an N-terminal partner and the cytosolic domain of PDGFRA or PDGFRB occur at low frequency in some 
cancers, particularly haematological disease (Cools et al, 2003; Ozawa et al, 2010; Hidalgo-Curtis et al, 2010; 
reviewed in Wang et al, 2016; Appiah-Kubi et al, 2017). Fusion proteins are constitutively active in the absence of 
ligand. Constitutive activation is promoted in many cases by the presence of an oligomerization domain in the N-
terminal fusion partner, which promotes dimerization and subsequent trans-autophosphorylation. This is not always 
the case, however. In the instance of FIP1L1-PDGFRA, for example, constitutive activation is independent of the 
FIP1L1 portion of the protein, and dimerization depends on the relief of PDGFRA autoinhibition through disruption 
of the juxtamembrane region (Stover et al, 2006; reviewed in Reilly, 2003; Appiah-Kubi et al, 2017).

Literature references

Marynen, P., Folens, C., Gilliland, DG., Williams, IR., Mentens, N., Cools, J. et al. (2006). Activation of FIP1L1-PDG-
FRalpha requires disruption of the juxtamembrane domain of PDGFRalpha and is FIP1L1-independent. Proc. 
Natl. Acad. Sci. U.S.A., 103, 8078-83. ↗

Yao, X., Chen, Y., Wu, M., Qian, H., Wang, Y., Wu, Y. et al. (2016). The platelet-derived growth factors (PDGFs) and 
their receptors (PDGFRs) are major players in oncogenesis, drug resistance, and attractive oncologic targets in 
cancer. Growth Factors, 34, 64-71. ↗

Marynen, P., Boogaerts, M., Griffin, JD., Galinsky, I., Cortes, J., Coutré, SE. et al. (2003). A tyrosine kinase created by 
fusion of the PDGFRA and FIP1L1 genes as a therapeutic target of imatinib in idiopathic hypereosinophilic syn-
drome. N. Engl. J. Med., 348, 1201-14. ↗

Yao, X., Chen, Y., Wu, M., Qian, H., Wang, Y., Wu, Y. et al. (2017). Platelet-derived growth factor receptors (PDGFRs) 
fusion genes involvement in hematological malignancies. Crit. Rev. Oncol. Hematol., 109, 20-34. ↗

Grand, FH., Hidalgo-Curtis, C., Apperley, JF., Stark, A., Jeng, M., Gotlib, J. et al. (2010). Fusion of PDGFRB to two dis-
tinct loci at 3p21 and a third at 12q13 in imatinib-responsive myeloproliferative neoplasms. Br. J. Haematol., 148, 
268-73. ↗

Editions
2020-02-06 Reviewed Ip, CKM.

2020-02-25 Authored, Edited Rothfels, K.

https://reactome.org/content/detail/R-HSA-9673757
http://www.ncbi.nlm.nih.gov/pubmed/16690743
http://www.ncbi.nlm.nih.gov/pubmed/27170215
http://www.ncbi.nlm.nih.gov/pubmed/12660384
http://www.ncbi.nlm.nih.gov/pubmed/28010895
http://www.ncbi.nlm.nih.gov/pubmed/20085582

