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Cancer is a complex disease driven by genetic and epigenetic alterations in
the genome. To prevent these detrimental alterations, cells have evolved an
intricate signaling network, called the DNA damage checkpoint, to detect and
signal problems in the genome. During cancer development, the activation
of oncogenes and loss of tumor suppressors leads to genomic instability,
rendering cancer cells increasingly dependent upon speciﬁc DNA repair and
checkpoint signaling proteins to survive. The Zou laboratory is particularly
interested in understanding how the checkpoint detects DNA damage and
genomic instability, and how the checkpoint can be targeted in cancer therapy.
Our current studies are focused on the activation of ATR and ATM, the master
Zou Laboratory
Brian Brannigan

sensor kinases of two major checkpoint pathways. Furthermore, we are
developing new strategies to exploit the genomic instability and checkpoint
addiction of different cancer cells in targeted cancer therapy.
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This image shows that GFP-tagged RNaseH1 (green) localizes to sites of R loops (red) through
binding to RPA. R loops are transcription intermediates that contain RNA:DNA hybrids and singlestranded DNA (ssDNA). RPA is a protein complex that recognizes ssDNA. RNaseH1 is an enzyme
that suppresses R loops by cleaving the RNA in RNA:DNA hybrids. Wild-type RNaseH1 recognizes
R loops through binding to RPA, but the R57A mutant of RNaseH1, which is defective for RPA
binding, fails to recognize R loops.
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During the evolution of tumors, cancer
cells acquire mutations through a variety
of mechanisms. We recently discovered
that APOBEC3A/B proteins, two cytidine
deaminases that are aberrantly expressed
in multiple types of cancers, induce DNA
replication stress and render cancer cells
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