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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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GLI proteins bind promoters of Hh responsive genes to promote transcription ↗

Stable identifier: R-HSA-5635851

GLI proteins are bifunctional DNA-binding proteins that recognize consensus GLI sites 5'-GACCACCC-3' in the 
promoters of target genes (Kinzler and Vogelstein, 1990). Pathway induction upon ligand-binding diverts the GLI 
proteins from the processing/degradation pathway that generates the truncated repressor form and promotes the 
formation of the full-length transcriptional activator (reviewed in Hui and Angers, 2011; Briscoe and Therond, 
2013). GLI-dependent target genes have been identified by a number of ChIP based screens, and well-established, 
direct targets include a number of Hh pathway members including PTCH1, PTCH2, GLI1, HHIP and BOC (Lee et 
al, 2010; Vokes et al, 2007; Vokes et al, 2008; Agren et al, 2004; Bai et al, 2004; Bai et al, 2002; Dai et al, 1999). 
Full-length GLI proteins nucleate the assembly of a transcriptional activation complex at target gene promoters, but 
the details of interacting partners are not well known. The C-terminus of GLI3 has been shown to interact with a 
number of transcriptional activators including the histone acetyltransferase CBP, the Mediator component Med12 
and the TATA-box recognition protein TAF31, but the detail of how and when these binding partners interact is not 
known (Dai et al, 1999; Zhou et al, 2006; Yoon et al, 1998; reviewed in Hui and Angers, 2011). Each of the GLI 
proteins has been shown to bind to CDC 73, a component of the PAF complex that has roles in RNA polymerase II-
mediated transcription (Mosimann et al, 2009; reviewed in Tomson and Arndt, 2013).
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GLI proteins bind PTCH1 gene ↗

Location: GLI proteins bind promoters of Hh responsive genes to promote transcription

Stable identifier: R-HSA-5635848

Type: binding

Compartments: nucleoplasm

PTCH1 has been identified as a Hh-responsive target in a number of genome-wide ChIP-based screens and each of 
the GLI proteins enhances transcription through a consensus GLI-binding site in a ligand-dependent manner (Vokes 
et al, 2007; Vokes et al, 2008; Lee et al, 2010; Agren et al, 2004). Expression of PTCH1 in response to Hh 
stimulation establishes a negative feedback loop that limits the duration of pathway activation (reviewed in Hui and 
Angers, 2011).
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GLI proteins bind GLI1 gene ↗

Location: GLI proteins bind promoters of Hh responsive genes to promote transcription

Stable identifier: R-HSA-5635846

Type: binding

Compartments: nucleoplasm

GLI1 is a direct target of the GLI transcription factors and its expression is absolutely dependent on Hh pathway 
activation (Dai et al, 1999; Bai et al, 2002; Bai et al, 2004; Vokes et al, 2007; Vokes et al, 2008; Lee et al, 2010). 
GLI1 is an obligate transcriptional activator and its expression downstream of Hh stimulation establishes a positive 
feedback loop (reviewed in Briscoe and Therond, 2013).

Followed by: Hh-dependent expression of GLI1 gene
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Hh-dependent expression of GLI1 gene ↗

Location: GLI proteins bind promoters of Hh responsive genes to promote transcription

Stable identifier: R-HSA-5635853

Type: omitted

Compartments: nucleoplasm, cytosol

GLI1 expression is promoted by the binding of the full-length GLI transcription factors to consensus GLI sites in the 
promoter in response to Hh signaling (Dai et al, 1999; Bai et al, 2002; Bai et al, 2004; Vokes et al, 2007; Vokes et al, 
2008; Lee et al, 2010).

Preceded by: GLI proteins bind GLI1 gene
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GLI1 binds HHIP gene, PTCH2 gene and BOC gene promoters ↗

Location: GLI proteins bind promoters of Hh responsive genes to promote transcription

Stable identifier: R-HSA-5635850

Type: binding

Compartments: nucleoplasm

Genome-wide ChIP studies have identified Hh pathway members HHIP, PTCH2 and BOC as direct targets of GLI1 
downstream of pathway activation (Vokes et al, 2007; Vokes et al, 2008; Lee et al, 2010).
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