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Autophagy, the lysosomal degradation pathway, is an intracellular recycling system that is necessary
for the metabolic benefits of exercise and for producing lasting beneficial effects of exercise in various
diseases. However, the most recent studies have only examined the effect of a single bout of exercise
or resistance exercise on autophagic responses. To determine the differential effects of acute and
chronic exercise on the expression of autophagy-related genes in D. melanogaster, white-eyed mutant
D. melanogaster were assigned randomly to four groups: control, acute exercise, 2 hr chronic exercise,
and 3 hr chronic exercise. The flies were exercised using a mechanized platform known as the Power
Tower. Our results revealed that a single bout of exercise resulted in increased mRNA levels of the
Atg8a gene (~20%, p<0.05). However, Atgl and Atg6 mRNA expression were not induced by acute
exercise. Transcript levels of Atgé (~29%, p<0.05) related to the nucleation of autophagosomes were
significantly induced by 2 hr of chronic exercise. However, this chronic exercise was not enough to
increase Atgl and Atg8a mRNA expression. On the other hand, 3 hr of exercise for 7 days sig-
nificantly increased Atgl, Atg6, and Atg8a gene expression—about 57%, 37%, and 71%, respectively
(p<0.05). These results suggest that a single bout of exercise is not enough to induce full activation
of selected autophagy-related genes in D. melanogaster. Our results demonstrated that chronic regular
exercise induced autophagy-related gene expression, suggesting that chronic regular exercise training
might be required to activate autophagic responses important for producing beneficial effects of ex-

ercise in various diseases.
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Fig. 1. Schematic representation of the Power Tower.
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Table 1. Primer sequences for real-time PCR

ZA3ATh 1 ug/ul & RNAE 5X reverse-transcriptase re-
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hibitor, M-MLV reverse-transcriptaseg &3 cDNA mas-
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PCRE ©] 43 cDNAE F43%h
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Attt S8 NI EE FHE7] 98 BE AES 23]
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23 2 RP49 (ribosomal protein 49)9] THF L 7|F 02
BASGT Ag o AEE primer= COSMOA A A 23}
Ao 7+ 429 primer sequence Table 19 A A 3% Tt
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AAZE ﬁ»ﬂ‘i%:% Ar
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Gene Forward primer Reverse primer
Atgl 5-CAATGGCAGCGGACTATTGC-3 5-AATTATGGTTGCCGCAAGGG-¥
Atgb 5-TGCGCCATTTTTCCACACTC-3 5-CATGGAGTCGGCACACTCTT-3
Atg8a 5-TTCCACCAACATCGGCTACC-3 5-GTGGCATTTCCTGCGGTTTT-3
RP49 5-AGATCGTGAAGAAGCGCACCAAG-3 5'-CACCAGGAACTTCTTGAATCCGG-3
A 15 B 15 - C 15 .
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Fig. 2. The effect of acute aerobic exercise on Atgl, Atg6, and Atg8a mRNA expression. A. Atgl mRNA expression showed a
tendency to elevate but there is no significant difference. B. No significant change was observed in Atg6 mRNA expression.
C. AtgB8a mRNA expression was increased by 17%. Target mRNA values are shown normalized to the RP49 mRNA level
for each sample. Samples were analyzed in duplicate in parallel with RP49. Significantly different from the control group

(p<0.05). Values are means * SE.
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Fig. 3. The effect of chronic aerobic exercise (2 hr) on Atgl, Atg6, and Atg8a mRNA expression. A. No significant increase was
observed in Atgl mRNA expression. B. Atg6b mRNA expression was increased by 29%. C. No significant change was observed
in Atg8a mRNA expression. Samples were analyzed in duplicate in parallel with RP49. Significantly different from the control

group (p<0.05). Values are means * SE.
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Fig. 4. The effect of chronic aerobic exercise (3 hr) on Atgl, Atg6, and Atg8a mRNA expression. A. Atgl mRNA expression was
increased by 57%. B. Atg6 mRNA expression was increased by 37%. C. Atg8a mRNA expression was increased by 71%.
Samples were analyzed in duplicate in parallel with RP49. Significantly different from the control group (p<0.05). Values

are means * SE.
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