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Figure 1. The Hallmarks of Aging
The scheme enur tes the nine hallmarks described in this Review: genomic instability, telomere attrition, epigenetic alterations, loss of proteostasis, de-
regulated nutrient sensing, mitochondrial dysfunction, cellular senescence, stem cell exhaustion, and altered intercellular communication.




Breaking news: thinking may be bad for DNA

Karl Herrup ]ianmin Chen &]iali Li VOLUME 16 | NUMBER 5 | MAY 2013 NATURE NEUROSCIENCE

A study in this issue suggests that neuronal DNA double-strand breaks can result from natural behaviors. The breaks
occur in the circuits that are activated and are enhanced in a model of Alzheimer's disease. The implications of this
finding are far-reaching.
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Figure 1 Giving your (neuronal) genome a break. The findings by Suberbielle et al.! suggest that while
our neurons are at rest (left) their ggnomes are largely intact. However, during enhanced mental activity—
either exploration (right) or other tasks—the number of DNA DSBs increases by twofold or more.




Physiologic brain activity causes DNA double-strand

breaks in neurons, with exacerbation by amyloid-B NATURE NEUROSCIENCE VOLUME 16 | NUMBER 5 | MAY 2013
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The DNA damage response

and cancer therapy
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DNA strand break repair and neurodegeneration
Stuart L. Rulten*, Keith W. Caldecott **
DNA Repair 12 (2013) 558-567
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Fig. 4. Recombination pathways. DSBR is divided into two major pathways: HR and NHE]. HR operates in dividing cells and in S phase, whereas NHE]| can function in both
dividing and non-dividing cells and independently of cell cycle. HR has been proposed to be initiated by recognition of the DSB by the MRN complex (MRE11-RAD50-NBS1).
The MRN complex associates with CtIP, which initiates 5'-3’ end resection to create the 3’ ssDNA overhang. Further resection is carried out by exonucleases (possibly
EXOT1), and the resulting ssDNA is stabilized by binding of RPA. RADS52 is recruited to RPA. The RAD51-BRCA2 complex then replaces the RAD52-RPA complex to form
RADS1 nucleoprotein filaments, whereas, in SSA, RPA and RAD52 carry out the recombination process in a RAD51-independent manner. RAD51-coated ssDNA enables strand
invasion of the intact homologous DNA region. In classic DSBR, the second DSB end can be captured by the D-loop to form an intermediate with double Holliday junctions,
which can result in a non-crossover (cleavage at blue arrows) or a crossover (cleavage at blue arrows on one side and red arrows on other side) products. In SDSA, the newly
synthesized strand is displaced to permit annealing to the other DSB end, resulting in a non-crossover product. NHE] is initiated by recognition of the DSB ends by the Ku
(Ku70/Ku80) complex, followed by recruitment of DNA-PKcs. DNA-PKcs activates Artemis, which generates terminal overhangs prior to ligation. To complete the process,
DNA synthesis is performed to fill-in the gaps and end joining is carried out by XRCC4-LIG4 in collaboration with XLF. CtIP, C-terminal binding protein-interacting protein;
DNA-PKcs, DNA-dependent protein kinase catalytic subunit; DSBR, DNA double strand break repair; HR, homologous recombination; NHE], nonhomologous end joining;
SDSA. svnthesis-dependent strand annealing: SSA. single-strand annealing: XRCC4, X-rav repair cross-complementing protein 4.




Epigenetics—Beyond the Genome in Alcoholism

Bela G. Starkman; Amul J. Sakharkar, Ph.D.; and Subhash C. Pandey, Ph.D.

Alcohol Research: Current Reviews, Volume 34, Issue Number 3
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The nuclear lamins: flexibility in function

Burke B, Stewart CL
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junk DNA as an evolutlmaryforce PIWI-interacting small RNAs: the Nat Rev Mol Cell Biol

— vanguard of genome defence 2011 vol. 12 (4) pp. 246-58
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Mammalian non-LTR retrotransposons: Somatic expression of LINE-1 elements in
for better or worse, in sickness and in human tissues
health Genome Research
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Lamins as mediators of oxidative stress

Tom Sieprath®!, Rabih Darwiche *!, Winnok H. De Vos *®*

Biochemical and Biophysical Research Communications 421 (2012) 635-639
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Nature Reviews Genetics
The telomere syndromes 5015 yo1. 13 (10) pp. 693-704
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Figure 1| Telomerase and telomere components involved in human monogenic telomere syndromes. Components
for which mutations have been identified in telomere syndromes are indicated in bold type and shaded in blue. Shelterin
complex components are made up of six component proteins — telomere repeat-binding factor 1 (TRF1), TRF2,
repressor/activator protein 1 (RAP1), TRF1-interacting nuclear protein 2 (TIN2), TIN2-interacting protein 1 (TPP1) and
protection of telomeres 1 (POT1)— which are essential for telomere protection and for regulating telomere elongation.
The telomerase enzyme complex is comprised of TERT (the reverse transcriptase) and TR (the essential RNA component
that contains a template for telomere repeat addition). TR contains a 3 H/ACA box motif that binds the dyskerin protein,
which is part of a larger dyskerin complex that also consists of NHP2, NOP10 and GAR1. Note that for simplicity, one
dyskerin complex is shown per TR molecule, although two copies are now thought to bind each TR. Telomerase Cajal
body protein 1 (TCAB1) binds a Cajal body localization motif in TR and has a role in TR trafficking and biogenesis. In the
Cajal body, TR and TERT assemble into a functional holoenzyme complex. The CST complex has three components —
conserved telomere protection component 1 (CTC1), suppressor of cdc thirteen 1(STN1) and telomeric pathway
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permission, from REF. 13 © (2009) Annual Reviews.



Notch1 Is Required for Maintenance of the Reservoir of
Adult Hippocampal Stem Cells

Jessica L. Ables,' Nathan A. DeCarolis,' Madeleine A. Johnson,' Phillip D. Rivera,' Zhengliang Gao,? Don C. Cooper,’ ‘
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Figure7. Proposed model of Notch1 in regulating adult neurogenesis under basal conditions and after physical activity. Without Notch1, self-renewal and expansion of nestin-expressing cells
is disrupted and the net number of adult-generated dentate gyrus neurons is deareased. Physical activity increases adult-generated neurons in WT and Notch1 iKO mice by increasing neuroblast
proliferation. However, physical activity does not rescue Type-1 NSC or TAP number in Notch1 iKO mice.



Telomere shortening and Development
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Telomere shortening in

neural stem cells

neuronal differentiation and
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The role of mitochondria in J Clin Invest

Bratic A, Larsson N

2013 vol. 123 (3) pp. 951-7
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The role of mitochondria in
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Beyond oxidative stress: an
immunologist's guide to
reactive oxygen species

Nathan C, Cunningham-Bussel A
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