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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).
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SOX protein family members are the transcription factors that regulate many different development processes and
also control homeostasis in adult tissues. SOX proteins can be either transcriptional activators or repressors
depending on the cellular context and their associated interacting proteins (Kormish et al. 2010). There are over
twenty SOX proteins encoded in mammalian genome of which many of these can physically interact with beta-
catenin and TCF (T-cell factor) transcription factors and modulate the Wnt signaling. Evidences suggest that SOX
proteins have widespread role in modulating Wnt signaling in development and disease. In most cases SOX proteins
repress WNT transcriptional responses, however some SOX proteins appear to enhance WNT-regulated gene
expression. The precise mechanism by which SOX proteins regulate beta-catenin/TCF activity are still unclear.
Differential recruitment of transcriptional co-activators or co-repressors is one mechanism by which SOX factors can
either enhance or repress Wnt-target gene transcription. Another mechanism by which some SOX proteins repress
Whnt signaling is by promoting proteosome-mediated beta-catenin degradation (Kormish et a. 2010).

Human SRY binds beta-catenin through a N-terminal domain (Bernard et a. 2008), SOX6 interacts via a centrally
located leucine zipper (LZ/Q) element (Iguchi et al. 2007), and mammalian SOX7, SOX9 and SOX17 all bind beta-
catenin viatheir C-terminal regions (Zorn et a., 1999; Takash et al., 2001; Akiyama et al., 2004; Sinner et a., 2007,
Kormish et al. 2010). SRY and SOX9 function in part by suppressing canonical Wnt signaling by promoting beta-
catenin phosphorylation in the nucleus (Topol et al. 2009). SOX9 and SRY are involved in the regulation of
mammalian sex determination and mutation in human SRY and SOX9 results in sex reversal, with female
development in XY individuals (Bernard et al. 2008). SOX 2 hinds beta-catenin and promotes cell proliferation by
transcriptionally activating the Wnt target Cyclin D1 gene in breast cancer cells (Chen et al., 2008), whereas SOX6
represses Cyclin D1 transcription in pancreatic cells (Iguchi et al., 2007). SOX7 and SOX17 reduce cyclin-D1
expression and repress proliferation by stimulating beta-catenin degradation (Sinner et al. 2007, Zhang et al. 2008,
2009).
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