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File Description & Abstract
This file contains the complete, executable Python source code implementing the 9-variable coupled non-linear Ordinary Differential Equation (ODE) mathematical model described in the manuscript.
The code models the kinetic dynamics of the Auditory –––– Epigenetic Transduction Engine, tracking the non-pharmacological integration of acoustic wave perception (music listening), physical exercise (The Treadmill Prescription), and dietary lycopene (tomato paste).
Using the scipy.integrate.solve_ivp numerical solver (Runge-Kutta 4th/5th order RK45 integration method), the script simulates 90-day trajectory dynamics across nine key physiological state variables:
1. Sensory, Physical, and Dietary Input Integration ()
2. Nuclear Immediate-Early Gene Pulses (;  / )
3. Chromatin-bound Sirtuin 6 Accumulation ()
4. Mitochondrial Sirtuin 3 Enhancer Activation ()
5. Nuclear NRF2 ARE Activation & Antioxidative Shield ()
6. Deacetylated FOXO3a Autophagic Flux ()
7.  Abundance & MicroRNA Biogenesis Machinery ()
8. Brain-Derived Neurotrophic Factor & Synaptic Plasticity ()
9. Somatic Healthspan and Cognitive Resilience Score ()
The script computes 90-day quantitative comparative trajectories across three distinct experimental conditions:
· Unperturbed Healthy Control ()
· Viral / Age-Dependent Collapse (; modeling Long COVID and octogenarian  depletion)
· Tri-Input Rescue Protocol (Music + Exercise + Lycopene under pathogenic stress)
Executing this script reproduces the four simulation grid trajectory plots in Figure 4 of the manuscript, demonstrating the  computational rescue of  expression and the  extension in overall somatic healthspan ().
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