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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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Degradation of GLI2 by the proteasome ↗

Stable identifier: R-HSA-5610783

The primary role of the GLI2 protein is as an activator of Hh-dependent signaling upon pathway stimulation; in the 
absence of Hh ligand, a small fraction of GLI2 appears to be processed to a repressor form, but the bulk of the 
protein is completely degraded by the proteasome (reviewed in Briscoe and Therond, 2013). Both the processing and 
the degradation of GLI2 is dependent upon sequential phosphorylation of multiple serine residues by PKA, CK1 and 
GSK3, analagous to the requirement for these kinases in the processing of GLI3 (Pan et al, 2009; Pan et al, 2006; 
Pan and Wang, 2007). The differential processing of GLI2 and GLI3 depends on the processing determinant domain 
(PDD) in the C-terminal of the proteins, which directs the partial proteolysis of GLI3 in the absence of Hh signal. 
Substitution of 2 amino-acids from GLI3 into the GLI2 protein is sufficient to promote efficient processing of GLI2 
to the repressor form (Pan and Wang, 2007).
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PKA phosphorylates GLI2 ↗

Location: Degradation of GLI2 by the proteasome

Stable identifier: R-HSA-5610717

Type: transition

Compartments: ciliary base

Inferred from: Pka phosphorylates Gli2 (Mus musculus)

Despite sharing 44% amino acid identity with GLI3, only a small fraction of GLI2 appears to be processed to a 
repressor form in the absence of Hh signaling; the bulk of the protein is completely degraded in a phosphorylation- 
and proteasome-dependent manner (Pan et al, 2007; Pan et al, 2009; Pan and Wang, 2007). Degradation of GLI2 
depends on phosphorylation of four consensus PKA sites in the C-terminal region. This phosphorylation primes 
GLI2 for subsequent phosphorylation by CK1 and GSK3, creating a binding site for betaTrCP and promoting its 
subsequent ubiquitination and degradation (Pan et al, 2006; Pan and Wang, 2007; Pan et al, 2009).

Followed by: CK1 phosphorylates p-GLI2
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CK1 phosphorylates p-GLI2 ↗

Location: Degradation of GLI2 by the proteasome

Stable identifier: R-HSA-5610718

Type: transition

Compartments: ciliary base

Inferred from: CK1 phosphorylates p-Gli2 (Mus musculus)

Phosphorylation by PKA primes GLI2 for subsequent phosphorylation at adjacent CK sites (Pan et al, 2006; Pan and 
Wang, 2007).

Preceded by: PKA phosphorylates GLI2

Followed by: GSK3 phosphorylates p-GLI2
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GSK3 phosphorylates p-GLI2 ↗

Location: Degradation of GLI2 by the proteasome

Stable identifier: R-HSA-5610730

Type: transition

Compartments: ciliary base

Inferred from: GSK3 phosphorylates p-Gli2 (Mus musculus)

Like GLI3, GLI2 has putative GSK3 sites that contribute to the proteasome-dependent degradation of the protein in 
the absence of Hh signal. Deletion of the GSK3 phosphorylation sites abrogates the interaction with beta-TrCP, 
stabilizes GLI2 protein and increases the expression of a GLI-dependent reporter, consistent with a role for GSK3 in 
promoting GLI2 degradation (Pan et al, 2006).

Preceded by: CK1 phosphorylates p-GLI2

Followed by: SCF(beta-TrCP) ubiquitinates p-GLI2
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SCF(beta-TrCP) ubiquitinates p-GLI2 ↗

Location: Degradation of GLI2 by the proteasome

Stable identifier: R-HSA-5610745

Type: transition

Compartments: ciliary base

Inferred from: SCF(beta-TrCP) ubiquitinates p-Gli2 (Homo sapiens)

GLI2 interacts directly with beta-TrCP and is polyubiquitinated in a phosphorylation-dependent manner. Binding 
and ubiquitination by beta-TrCP depends on 2 motifs located in the region of GLI2 phosphorylated by PKA, CK1 
and GSK3 (Pan et al, 2006).

Preceded by: GSK3 phosphorylates p-GLI2

Followed by: GLI2 is degraded by the proteasome
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GLI2 is degraded by the proteasome ↗

Location: Degradation of GLI2 by the proteasome

Stable identifier: R-HSA-5610757

Type: omitted

Compartments: cytosol

Inferred from: Gli2is degraded by the proteasome (Homo sapiens)

After being ubiquitinated, the bulk of GLI2 is fully degraded by the proteasome; a small fraction of GLI2 may be 
converted to the repressor form after ubiquitination (Pan et al, 2006; Pan and Wang, 2007).

Preceded by: SCF(beta-TrCP) ubiquitinates p-GLI2
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