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HATEZ ORENRBEMNAEICR> TEEN, Th
THEBECFRRIEZLFHOSEE2RETIETITR
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Molecular genetics of aging in Drosophila melanogaster: A lesson from Benzer s
laboratory in his closing years

Nozomu Mori

Department of Anatomy and Neurobiology, Nagasaki University School of Medicine,
1-12-4, Sakamoto, Nagasaki 852-8523

Model organisms play critical roles in aging research. It is particularly of importance in exploring the
mechanisms of organismal longevity control. Accumulative evidence indicate the presence of a variety of
genes being involved directly or indirectly in longevity control have been elucidated by the analyses of mu-
tant worms and flies, i.e., C. elegans and D. melanogaster. I will discuss about the aging research by Dr.
Seymour Benzer at Caltech in his later scientific life; Dr. Benzer was a leading scientist not only in the
field of developmental biology and behavior genetics of Drosophila, but also in aging research using this
model organism. Dr. Benzer explored the battery of genes that are specifically expressed in the head of the
adult fly, and revealed many genes that are involved in neurcdegeneration and/or longevity control. What
can we learn from the studies he produced during his closing years? I will give an overview of the aging re-
search in his later life, and discuss the roles and significance of his studies in the aspect of current re-

search of biomedical gerontology.

Keywords: aging, longevity, molecular genetics, Drosophila melanogaster, methuselah
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Chemical Genetics using Drosophila for studying age
and age-related neuronal diseases

Leo Tsuda

National Institute for Longevity Sciences

36-3 Gengo, Morioka-Cho, Obu, Aich 474-8522

A growing body of evidence suggests that oxidative stress is a common underlying mechanism in the patho-
genesis of age-related neuronal diseases such as Alzheimer' s and Parkinson’ s diseases, and also presby-
acusis (hearing impairment with age). The fruit fly Drosophila melanogaster is one of the principal model
organisms used for studying the biology of oxidative stress as a life-span detarminant. Flies are well suited
for such studies for a number of reasons. Flies develop to adulthood quickly, have a relatively short life
span, and are inexpensive to house. Most fly genes have obvious homologues in mammals. Here, I review a
recent progress of oxidative stress analysis in the ageing process using Drosophila genetics and common
mechanisms that influence oxidative stress and longevity in flies. While the majority of aging studies in
flies have been using genetic analysis, especially forward genetics, the fly is emerging as a powerful model
system for chemical biology to study ageing and age-related neuronal diseases. In this review, I also tried
to provide our recent progress about ageing study using small chemical compounds as a start point.

Keywords: oxidative stress, anti-ageing, lifespan, chemical biology, fruit fly
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Mechanisms of longevity and anti-aging effects of calorie restriction by
neuroendocrine adaptation: a hypothesis.

Takuya Chiba, Haruyoshi Yamaza, Isao Shimokawa

Department of Investigative Pathology, Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki, Nagasaki 852-85623, Japan

Moderate restriction of food intake, though not malnutrition, reduces morbidity and mortality in laboratory
animals compared to animals allowed free access to food. This effect, often called as the anti-aging effect of
calorie restriction (CR) might be also preserved in higher organisms such as primates. From an evolution-
ary viewpoint, the effect of CR might be effective for thrifty genotype animals that are adaptive during pe-
riods of limited nutrient supply, although such animals are prone to obesity under ad libitum (AL) fed
conditions. Our recent results suggest that hypothalamic arcuate nucleus have the key neurons which con-
trol CR mediated metabolic and physiological changes. Of note, neuropeptide Y (NPY) induction in the arcu-
ate nucleus may play crucial roles for CR mediated beneficial effects. Qur results also indicate that
metabolic adaptation in response to CR could be induced even under leptin and insulin resistance condi-
tions. These results raise the possibility that the effect of CR on thrifty genotype animals were potentially

more efficient than on wild type ones. Further study, using NPY knockout and/or transgenic mice, will be
needed to confirm this hypothesis.

Keywords: calorie restriction, neuroendocrine, thrifty genotype, energy metabolism.
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Toxic conformation of 42-mer amyloid B peptide (AB42) in Alzheimer s disease
Kazuma Murakami'?, Takahiko Shimizu”, Takuji Shirasawa®, and Kazuhiro Irie?

"Research Team for Molecular Biomarker, Tokyo Metropolitan Institute of Gerontology,
Tokyo 173-0015, Japan
?Division of Food Science and Biotechnology, Graduate School of Agriculture,
Kyoto University, Sakyo-ku, Kyoto 606-8502, Japan
"Department of Aging Control Medicine, Juntendo Universtiy Graduate School of Medicine,
Tokyo 113-0033, Japan

The 42-mer B-amyloid peptide (AB42) plays a pivotal role in Alzheimer s disease since AB42 shows potent
neurotoxicity and aggregative ability. We examined the aggregative ability and neurotoxicity of the mutants
related to familial Alzheimer s disease and the 34 proline-substituted mutants of AB42 to clarify the mecha-
nism of aggregation and neurotoxicity of AB42. The results indicated that the turn structure at positions
22 and 23 along with the intermolecular B-sheets at positions 15-21 and 24-32, and the intramolecular -
sheets at the C-terminus (at positions 35-37 and 40-42) could be indispensable to its aggregation and neuro-
toxicity. The biophysical study on several AB42 mutants using electron spin resonance (ESR) spectrometry
suggested that the S-oxidized radical cation of the methionine residue at position 35 could be generated by
the phenoxy radical of the tyrosine residue at position 10 through the turn structure at positions 22 and
23, and stabilized by a C-terminal carboxyl anion through the intramolecular B-sheets to form a C-terminal
core that would lead to aggregation. The resultant oligomer would be the ultimate toxic species which is as-
cribable to the long-lasting oxidative stress. Our new model gives unique opportunities to design inhibitors
and antibodies that are specific to the toxic conformation of AB42.

Keywords: p-amyloid - Alzheimer' s disease * aggregation * f-sheet - turn - oxidative stress ESR
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