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Background: Historically, the formation of oxidized or modified nucleobases within RNA and DNA during
oxidative stress is generally regarded as detrimental to cellular processes, as the correct functionality of
proteins is critically dependent on the presence of unaltered RNA and DNA. Indeed, the formation of
modified nucleobases in vivo, particularly 8-oxo-7,8-dihydro-2’-deoxyguanosine (8-oxodG), is strongly
linked to mutations and decreased gene transcription. This culminates in cellular dysfunction and death and
has been implicated in the development of cancer, diabetes, atherosclerosis and neurodegenerative
disease. However, there is increasing evidence to support a regulatory role of DNA oxidation. Recent
advances in the development of labelling approaches to selectively enrich and isolate nucleic acids
containing oxidized guanine have allowed the sequencing of 8-oxodG containing genomes, which supports
a new role of DNA oxidation as an epigenetic modification. Also, incorporation of 8-oxodG into DNA from
the nucleotide pool versus via direct oxidation of the DNA, is now recognised to differentially modulate
cellular outcomes. This is highlighted in recent studies showing a dual role of this modified lesion in the
regulation of telomerase activity. This symposium will highlight recent advances the newly discovered
regulatory and epigenetic implications of 8-oxodG formation, together with discussing the functional
significance of RNA oxidation, including the quality control measures for oxidized RNA and the role of 8-
oxo-7,8-dihydro-guanosine (8-oxoGuo) as a diagnostic marker in human disease.
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Cynthia Burrows is a Distinguished Professor and Thatcher Presidential Endowed Chair of Biological
Chemistry within the Department of Chemistry at the University of Utah. Her research is focused on nucleic
acid chemistry, with a focus on chemical and oxidative modifications to DNA and RNA bases. This is of
interest primarily as such modifications are typically deleterious leading to mutations, genetic diseases and
cancer. Prof Burrows has recently developed a novel chemical labelling approach to enable the sequencing
of the mouse genome for oxidatively modified DNA. She has demonstrated that oxidation of DNA to yield
8-oxo-7,8-dihydroguanine in gene promoters can act as a signalling agent for gene activation, and has
provided direct evidence that this type of modified DNA lesion can represent an epigenetic modification.
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Patty Opresko is an Associate Professor within the Department of Environmental and Occupational Health,
University of Pittsburgh. Her research is focused on understanding the molecular mechanisms of genomic
instability associated with cancer and aging, particularly in relation to telomeric DNA, including the genetic
and environmental factors that alter rates of telomere attrition, and the cellular pathways that repair and
restore damaged telomeric DNA. She is the recipient of numerous project grants, and has chaired sessions
at DNA damage and repair focused Gordon Conferences. In recent studies published in Nature Structural
and Molecular Biology, she has demonstrated that the oxidised DNA base, 8-oxo-7,8-dihydro-2’-
deoxyguanine, has a dual role in inhibiting or stimulating telomerase, which has a significant effect on the
biological outcome, and implications for the development of cancer.
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Dr Hani Zaher is an Assistant Professor within the Department of Biology, Washington University at St Louis.
His research is focused on understanding the functional role of RNA during the process of translation, which
is important as the correct decoding of genomic information into functional protein sequences is essential
for proper growth and cell viability. He has an interest in understanding how oxidative damage to RNA
affects the cellular quality control pathways, particularly ribosome-based mRNA pathways. This is
significant in light of data showing that oxidation of RNA can have dramatic effects of protein synthesis, and
is increasingly linked with the development of human disease.

Reference: Simms CL, Zaher HS. Quality control of chemically damaged RNA. Cell Mol Life Sci. 2016
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Henrik E. Poulsen M.D. is full professor in Clinical Pharmacology at the University of Copenhagen. He has
been active in studies of the guanine modifications in DNA and RNA for more than 25 years, and has made
pivotal developments in the analysis of oxidized DNA and RNA and the use of urinary excretion of 8-oxo-
deoxy-Guanosine and 8-oxo-Guanosine in human studies. He has authored more than 350 papers, and has
conducted several controlled, randomized clinical trials on oxidative stress, and also large epidemiological
cohort studies. Prof. Poulsen has demonstrated that oxidative stress, measured as RNA oxidation, is highly
predicative for death in patients with type 2-diabetes. His latest and unpublished work is focussed on large
cohort studies of normal people, with several papers in press on the topics of factors that determine the
level of oxidative stress and the consequences, following the strategy of translational research.
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