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            Abstract
Insulin-IGF receptor (InR) signaling has a conserved role in regulating lifespan, but little is known about the genetic control of declining organ function. Here, we describe progressive changes of heart function in aging fruit flies: from one to seven weeks of a fly's age, the resting heart rate decreases and the rate of stress-induced heart failure increases. These age-related changes are minimized or absent in long-lived flies when systemic levels of insulin-like peptides are reduced and by mutations of the only receptor, InR, or its substrate, chico. Moreover, interfering with InR signaling exclusively in the heart, by overexpressing the phosphatase dPTEN or the forkhead transcription factor dFOXO, prevents the decline in cardiac performance with age. Thus, insulin-IGF signaling influences age-dependent organ physiology and senescence directly and autonomously, in addition to its systemic effect on lifespan. The aging fly heart is a model for studying the genetics of age-sensitive organ-specific pathology.
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                    Figure 1: D. melanogaster heart rate changes with age.[image: ]


Figure 2: D. melanogaster heart contractions under normal and stimulated conditions.[image: ]


Figure 3: Heart failure as a function of age after external electrical pacing from outbred wild-type offspring (WT; yw Ã— Canton S).[image: ]


Figure 4: Reduction in insulin receptor signaling improves heart performance at advanced ages.[image: ]


Figure 5: Reduction in insulin-IGF signaling improves heart performance at advanced ages.[image: ]


Figure 6: Heart-specific manipulation of insulin-receptor signaling affects age-related changes in cardiac physiology.[image: ]


Figure 7: Heart-specific manipulation of insulin-IGF signaling alters heart performance autonomously with age.[image: ]


Figure 8: Survival curves of male (M) and female (F) progeny from the cross of the heart-specific driver GMH5-Gal4 with UAS-InR or UAS-dPTEN.[image: ]
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