Post hoc statistical power was calculated based on observed group means and variances using GraphPad Prism (two-tailed α = 0.05). Effect sizes are reported as partial eta-squared (ηp²) for ANOVA-based analyses and Cohen’s d for pairwise comparisons where applicable.
	Endpoint
	Experimental groups
	Statistical test
	Effect size
	Post hoc power

	
	(n)
	
	
	(α = 0.05)

	Latency
	Control (6), PD (6), PD+tDCS (6)
	Repeated-measures ANOVA
	partial η² = 0.31
	0.8

	Time in Zone
	Control (6), PD (6), PD+tDCS (6)
	Repeated-measures ANOVA
	partial η² = 0.42
	0.85

	Distance in Zone
	Control (6), PD (6), PD+tDCS (6)
	Repeated-measures ANOVA
	partial η² = 0.48
	0.88

	Mlst8(vivo)
	Control (4), PD (4), PD+tDCS (4)
	One-way ANOVA
	partial η² = 0.84
	0.99

	Atg7(vivo)
	Control (4), PD (4), PD+tDCS (4)
	One-way ANOVA
	partial η² = 0.74
	0.99

	LC3-II/I(vivo)
	Control (4), PD (4), PD+tDCS (4)
	One-way ANOVA
	partial η² = 0.84
	0.99

	P62(vivo)
	Control (4), PD (4), PD+tDCS (4)
	One-way ANOVA
	partial η² = 0.8
	0.99

	Mlst8(vitro)
	Control (3), 1.0mM (3), DCEF + 1.0 mM (3), DCEF + siNC (3), DCEF + siMlst8 (3)
	One-way ANOVA
	partial η² = 0.91
	0.99

	LC3-II/I(vitro)
	Control (3), 1.0mM (3), DCEF + 1.0 mM (3), DCEF + siNC (3), DCEF + siMlst8 (3)
	One-way ANOVA
	partial η² = 0.9
	0.99

	P62(vitro)
	Control (3), 1.0mM (3), DCEF + 1.0 mM (3), DCEF + siNC (3), DCEF + siMlst8 (3)
	One-way ANOVA
	partial η² = 0.87
	0.99


Effect sizes are reported as partial eta-squared (ηp²). Post hoc power was calculated based on observed effect sizes using a two-sided α of 0.05. In vitro experiments were performed with n = 3 biological replicates per group and should be interpreted as exploratory.

	Endpoint
	Comparison
	Cohen's d (Hedges-corrected)
	95% Bootstrap CI (3000 resamples)

	Latency 
(Day 17)
	tDCS+PD vs PD
	+1.88
	+1.02 – +4.03

		Time in Zone (Day 17)



	tDCS+PD vs PD
	+1.93
	+1.10 – +4.15

	Distance in Zone
(Day 17)
	tDCS+PD vs PD
	+1.73
	+0.73 – +7.83

	Latency 
(Day 7)
	PD vs Control
	−2.48
	−7.80 – −1.69

	Time in Zone (Day 7)
	PD vs Control
	−2.27
	−7.72 – −1.28

	Distance in Zone
(Day 7)
	PD vs Control
	−2.53
	[bookmark: _GoBack]−4.84 – −1.77





