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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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The histone acetyltransferase Tip60 (KAT5), in addition to forming a histone acetyltransferase complex with NuA4,
forms another complex with ATM dimers. The ATM dimer:KAT5 complex is formed in the absence of DNA
damage, but the acetyltransferase activity of KAT5 is activated by double strand DNA breaks (DNA DSBs) (Sun et
a. 2005). The activation of KAT5 at shortened telomeres has not been experimentally studied, but KATS is assumed
to be recruited to shortened telomeres, together with ATM, based on the analogy with ATM activation at DNA
DSBs. Itislikely that at shortened telomeres, similar to DNA DSBs, the MRN complex targets KAT5 to chromatin,
where KATS5 associates with histone H3 trimethylated on lysine 10 (commonly known as H3K9me3 mark). Besides
the MRN complex, the ability of KATS5 to access H3K 9me3 depends on the DNA damage-induced displacement of
HP1lbeta (CBX1) from H3K9me3 (Ayoub et al. 2008). Similar to DNA DSBs, HPlbeta is also displaced from
unprotected telomeres (Koering et al. 2002). Binding to H3K9me3 activates the acetyltransferase activity of KAT5
(Sun et al. 2009). KATS5 acetylates ATM on lysine residue K3016 in the highly conserved C-terminal FATC domain
of ATM. ATM acetylation is likely needed for the activation of ATM kinase activity at shortened telomeres, as it
needed for ATM activation at DNA DSBs (Sun et al. 2007).
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