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Worldwide, the number of old people
- isincreasing rapidly, so finding ways
- tokeep age-related diseases atbay
isan urgent task, Owing to a growing
understanding of the processes that
~ underlie ageing, there is hope that, at

- willbe kept healthy by suppressing the
i _ageing process itself.
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The genetics of ageing
C.J. Kenyon

Ageing is not a passive, disorganized process of deterioration, as biologists once thought. Like
many biological processes, it is controlled by signalling pathways and transcription factors.
Mutations in certain genes can slow down ageing and lengthen lifespan in model organisms,
such as yeast, flies and the nematode Caenorhabditis elegans. Biologists are now unravelling
the pathways that are involved in this process, improving our understanding of what causes
ageing and, importantly, how to postpone it. As many such genes and pathways function
similarly in mammals, there is hope that, in the future, the results might help to defer ageing
in humans as well,

Lessons on longevity from budding yeast

M. Kaeberlein

The budding yeast Saccharomyces cerevisiae is one of the most important models in ageing
research. Its short lifespan and the ease by which both dividing and non-dividing cells can be
studied has led to much progress in defining the molecular mechanisms of ageing and the factors
that affect longevity in yeast. Many of these — including dietary restriction, the protein kinase
TOR (target of rapamycin) and sirtuins — have now been shown to be evolutionarily conserved
across species and are some of the most promising targets for anti-ageing drugs.

Linking functional decline of telomeres, mitochondria and stem cells during ageing

E. Sahin & R. A. DePinho

Ageing-related pathways have been characterized in various organisms, but it is unclear
how they interact during the ageing process. Now, studies of mutant mice and people with
genetic disorders seem to indicate that three pathways — genome maintenance, DNA damage
signalling and metabolic regulation — connect during ageing. One possible model is that
damage to telomeres (which protect chromosomes from degradation) and impaired DNA
repair activate the tumour-suppressor protein p53, leading to cell death, cell senescence, or
arrest of the cell division cycle, together with impaired mitochondrial function. This leads to
further DNA damage, feeding into a cycle of decline. Overall, the pools of tissue stem cells
become smaller, making it difficult to maintain the proper function of the body's organs.

Neural mechanisms of ageing and cognitive decline
N. A.Bishop, T. Lu & B. A. Yankner

During ageing in humans, the brain undergoes structural and physiclogical changes,

and cognitive capacity declines. The technological advances of DNA microarray analysis and
functional imaging of the brain have enabled researchers to study ageing at a deeper level,

by characterizing the changes that occur in brain gene expression and large-scale cognitive
networks as a person ages. In addition, many of the pathways that have been identified to control
ageing in various organisms have also been found to modulate the pathology and cognitive
decline in animal models of neurodegenerative disorders. Together, these lines of research are
improving our understanding of normal and pathological ageing of the brain and how this leads to
cognitive decline, providing the first steps to treating and, perhaps, preventing such conditions.

.

Biodemography of human ageing

1. W, Vaupel

Over the past couple of centuries, the lifespan of humans has been extended considerably
and is still increasing by hours each day. Remarkably, people are reaching old age in better
health. This progress is largely a result of better medical care, rising standards of living and
healthier lifestyles. Research by demographers, epidemiclogists and biomedical researchers
suggests that humans can live to even greater ages, and in good health. It is clear that further
improvement of health among elderly people will be aided by a better understanding of the
root causes of ageing and by targeting these for intervention.

459




www.nature.com/nature

Vol 464 | Issue no. 7288 | 25 March 2010

ARTICLES

543  Nitrite-driven anaerobic methane oxidation by oxygenic bacteria
K F Ettwig, M K Butler, D Le Paslier, E Pelletier, S Mangenot,
MM M Kuypers, F Schreiber, B E Dutilh, ) Zedelius, D de Beer,
J Gloerich, HJ C T Wessels, T van Alen, F Luesken, M L Wu,
KT van de Pas-Schoonen, H J M Op den Camp, E M Janssen-Megens,
K-J Francoijs, H Stunnenberg, ] Weissenbach, M S M Jetten
& M Strous See N&V p. 500

549 Coronary arteries form by developmental reprogramming of
venous cells
K Red-Horse, H Ueno, | L Weissman & M A Krasnow
See N&V p. 498

554 Neurogenic radial glia in the outer subventricular zone of human
neocortex
DV Hansen, J H Lui, PR L Parker & A R Kriegstein

LETTERS

562 Escape of about five per cent of Lyman-a photons from
high-redshift star-forming galaxies
M Hayes, G Ostlin, D Schaerer, J M Mas-Hesse, C Leitherer, H Atek,
D Kunth, A Verhamme, S de Barros & J Melinder

566 Anomalous structure in the single particle spectrum of the
fractional quantum Hall effect
O E Dial, R C Ashoori, L N Pfeiffer & K W West

571 Atom-by-atom structural and chemical analysis by annular
dark-field electron microscopy
OL Krivanek, M F Chisholm, V Nicolosi, T J Pennycook, G J Corbin,
N Dellby, M F Murfitt, CS Own, Z S Szilagyi, M P Oxley, S T Pantelides
& 5 J Pennycook

575 Lock and key colloids ,
S Sacanna, W T M Irvine, P M Chaikin & D J Pine See N&V p. 496

579 Temperature-associated increases in the global soil respiration
record
B Bond-Lamberty & A Thomson See N&V p. 499

583 A computational model of teeth and the developmental origins
of morphological variation
| Salazar-Ciudad & J Jernvall

NATURE ONLINE

587 Whole-genome resequencing reveals loci under selection during
chicken domestication

C-JRubin, M C Zody, J Eriksson, J R S Meadows, E Sherwood,

M T Webster, L Jiang, M Ingman, T Sharpe, S Ka, F Hallbéék, F Besnier:
O Carlborg, B Bed'hom, M Tixier-Boichard, P Jensen, P Siegel,

K Lindblad-Toh & L Andersson

The dynamic genome of Hydra
J A Chapmanetal,

Analysis of Drosophila TRPA1 reveals an ancient origin for human
chemical nociception

K Kang, SR Pulver, V C Panzano, E C Chang, L C Griffith, D L Theobald
&P A Garrity

601 Primary contribution to zebrafish heart regeneration by gata4’
cardiomyocytes
K Kikuchi, J EHoldway, A A Werdich, R M Anderson, Y Fang,
G FEgnaczyk, T Evans, C A MacRae, D Y R Stainier & K D Poss

Zebrafish heart regeneration occurs by cardiomyocyte
dedifferentiation and proliferation

C Jopling, E Sleep, M Raya, M Marti, A Raya & J C Izpistia Belmonte
Heteroplasmic mitochondrial DNA mutations in normal and
tumour cells :

Y He, ] Wu, D C Dressman, C lacobuzio-Donahue, S D Markowitz,
V E Velculescu, L A Diaz Jr, K W Kinzler, B Vogelstein

& N Papadopoulos

615 Haploid plants produced by centromere-mediated genome
elimination
M Ravi&SW L Chan

619  Transcriptional control of preadipocyte determination by Zfp423
RK Gupta, Z Arany, P Seale, R ] Mepani, L Ye, H M Conroe, Y A Roby,
H Kulaga, R R Reed & B M Spiegelman

Transcription-independent ARF regulation in oncogenic
stress-mediated p53 responses
D Chen, ] Shan, W-G Zhu, ] Qin & W Gu

Control of female gamete formation by a small RNA pathway
in Arabidopsis

V Olmedo-Meanfil, N Durén-Figueroa, M Arteaga-Vazquez,

E Demesa-Arévalo, D Autran, D Grimanelli, R K Slotkin,

R A Martienssen & J-P Vielle-Calzada

592

597

606

610

624

628

ADVANCE ONLINE PUBLICATION

PUBLISHED ON 21 MARCH 2010

Molecular mechanism of multivesicular body biogenesis by ESCRT
complexes
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Bone progenitor dysfunction induces myelodysplasia and secondary
leukaemia

MHG P Raaijmakers et al. » doi:10.1038/nature08851
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NEW ONLINE THIS WEEK

On the latest video release, Nature's Henry Gee
discusses the report (AOP this week) that pregnant
male pipefish can selectively abort developing
embryos, depending on who the mother is.

¥ http:/www.youtube.com/NatureVideoChannel

On the pocast, an interview with lan McEwan on his
new novel Solar. And more on the claimed anti-ageing
action of sirtuin activators and the 'third human' who may

have lived at the same time as modern humans and Neanderthals.
¥ www.nature.com/podcast

nature podcast
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