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Supplementary Figure 1. Task performance and motor function of non-transgenic (NT) mice during the first FR and PR schedules. The number of blank touches of 4-month-old NT mice (Veh, n = 16; Met, n = 16) (A) in the FR schedule (p = 0.207; t-test) and (B) in the PR schedule (p = 0.240; RM-ANOVA). (C) Front beam break rate (p = 0.207; t-test), (D) rear beam break rate (p = 0.120; t-test), (E) response latency (p = 0.148; t-test), and (F) reward collection latency (p = 0.758; t-test) of 4-month-old NT mice in the FR schedule. (G) Front beam break rate (p = 0.357; t-test), (H) rear beam break rate (p = 0.495; t-test), (I) response latency (p = 0.614; t-test), and (J) reward collection latency (p = 0.870; t-test) of 4-month-old NT mice in the PR schedule. Data are presented as mean ± SEM. NT, non-transgenic C57BL/6 mice; Veh, Vehicle; Met, Metformin.
Supplementary Figure 2. Task performance and motor function of NT mice during the first 5-CSRT task. (A) The number of sessions required to accomplish the criterion of the 5-CSRT task during the acquisition phase of 5-month-old NT mice (Veh, n = 16; Met, n = 16; p = 0.107; t-test). (B) Accuracy (p = 0.017; mixed effects model), (C) omission (p = 0.675; mixed effects model), and the number of (D) premature responses (p = 0.026; mixed effects model) and perseverative responses to (E) correct stimuli (p = 0.017; mixed effects model) and (F) incorrect stimuli (p = 0.896; mixed effects model) of 6-month-old NT mice (Veh, n = 16; Met, n = 16) in each session of 5-CSRT probe test. (G) Front beam break rate (p = 0.087; mixed effects model), (H) rear beam break rate (p = 0.081; mixed effects model), (I) response latency (p = 0.694; mixed effects model), and (J) reward collection latency (p = 0.129; mixed effects model) of 6-month-old NT mice in the 5-CSRT probe test. (K) Heatmap representing the relationship between the variables of the 5-CSRT task in Veh (left) and Met (right) groups of 6-month-old NT mice. Data are presented as mean ± SEM. *p < 0.05 versus Veh. NT, non-transgenic C57BL/6 mice; Veh, Vehicle; Met, Metformin.
Supplementary Figure 3. Motor function of NT mice during the first PAL task. (A) Response latency (p = 0.177; mixed effects model) and (B) reward collection latency (p = 0.553; mixed effects model) of 12-month-old NT mice (Veh, n = 16; Met, n = 13) in the dPAL task. The block consisted of approximately 300 trials (288–324) as the number of trials per session gradually increased. (C) Response latency (p = 0.923; t-test) and (D) reward collection latency (p = 0.434; t-test) of 16-month-old NT mice (Veh, n = 16; Met, n = 13) in the sPAL task. (E) Response latency (p = 0.012; t-test) and (F) reward collection latency (p = 0.275; t-test) of 16-month-old NT mice (Veh, n = 15; Met, n = 13) in the sPAL retention sessions. Data are presented as mean ± SEM. *p < 0.05 versus Veh. NT, non-transgenic C57BL/6 mice; Veh, Vehicle; Met, Metformin.
Supplementary Figure 4. Task performance and motor function of NT mice during the second FR and PR schedules. The number of blank touches of 20-month-old NT mice (Veh, n = 15; Met, n = 16) (A) in the FR schedule (p = 0.579; t-test) and (B) in the PR schedule (p = 0.534; RM-ANOVA). (C) Front beam break rate (p = 0.239; t-test), (D) rear beam break rate (p = 0.640; t-test), (E) response latency (p = 0.307; t-test), and (F) reward collection latency (p = 0.804; t-test) of 20-month-old NT mice in the FR schedule. (G) Front beam break rate (p = 0.505; t-test), (H) rear beam break rate (p = 0.351; t-test), (I) response latency (p = 0.087; t-test), and (J) reward collection latency (p = 0.414; t-test) of 20-month-old NT mice in the PR schedule. Data are presented as mean ± SEM. NT, non-transgenic C57BL/6 mice; Veh, Vehicle; Met, Metformin.
Supplementary Figure 5. Task performance and motor function of NT mice during the second 5-CSRT task. (A) The number of sessions required to accomplish the criterion of the 5-CSRT task during the acquisition phase of 20-month-old NT mice (Veh, n = 15; Met, n = 16; p = 0.350; t-test). (B) Accuracy (p = 0.771; mixed effects model), (C) omission (p = 0.523; mixed effects model), and the number of (D) premature responses (p = 0.889; mixed effects model) and perseverative responses to (E) correct stimuli (Main effect of group, p = 0.076; group by session interaction, p = 0.047; simple effect of group in session 4, p = 0.019; mixed effects model) and (F) incorrect stimuli (p = 0.286; mixed effects model) of 22-month-old NT mice (Veh, n = 15; MET, n = 16) in each session of 5-CSRT probe test. (G) Front beam break rate (p = 0.889; mixed effects model), (H) rear beam break rate (p = 0.863; mixed effects model), (I) response latency (p = 0.576; mixed effects model), and (J) reward collection latency (p = 0.317; mixed effects model) of 22-month-old NT mice in the 5-CSRT probe test. (K) Heatmap representing the relationship between the variables of the 5-CSRT task in Veh (left) and Met (right) group of 22-month-old NT mice. Data are presented as mean ± SEM. *p < 0.05 versus Veh. NT, non-transgenic C57BL/6 mice; Veh, Vehicle; Met, Metformin.

Supplementary Figure 6. Task performance and motor function of NT mice during the second PAL, VD, and reversal tasks. (A) Response latency (p = 0.384; mixed effects model) and (B) reward collection latency (p = 0.571; mixed effects model) of 22-month-old NT mice (Veh, n = 14; Met, n = 16) in the dPAL task. The block consisted of approximately 300 trials (288–324) as the number of trials per session gradually increased. (C) Response latency (p = 0.248; t-test), and (D) reward collection latency (p = 0.288; t-test) of 24-month-old NT mice (Veh, n = 14; Met, n = 16) in the sPAL task. (E) Response latency (p = 0.723; t-test) and (F) reward collection latency (p = 0.958; t-test) of 25-month-old NT mice (Veh, n = 14; Met, n = 16) in the sPAL retention sessions. (G) Percentage of mice below the criterion of the VD task (p = 0.018; log-rant test), (H) response latency (p = 0.609; t-test), and (I) reward collection latency (p = 0.299; t-test) of 25-month-old NT mice (Veh, n = 14; Met, n = 15) in the VD task. (J) Overall accuracy (p = 0.185; RM-ANOVA), (K) percentage of mice below the criterion of reversal task (p = 0.304; log-rank test), (L) response latency (p = 0.669; t-test), and (M) reward collection latency (p = 0.296; t-test) of 26-month-old NT mice (Veh, n = 15; Met, n = 16) in the reversal task. (N) Response latency (p = 0.679; t-test) and (O) reward collection latency (p = 0.780; t-test) of 29-month-old NT mice (Veh, n = 15; Met, n = 16) in the reversal retention session. Data are presented as mean ± SEM. NT, non-transgenic C57BL/6 mice; Veh, Vehicle; Met, Metformin; BL, baseline.


Supplementary Figure 7. Task performance and motor function of AD mice during the FR and PR schedules. The number of blank touches of (A) 5-month-old AD mice (Veh, n = 13; Met, n = 12) in FR schedule (p = 0.213; t-test) and (B) 6-month-old AD mice (Veh, n = 13; Met, n = 12) in PR schedule (p = 0.741; RM ANOVA). (C) Front beam break rate (p = 0.936; t-test), (D) rear beam break rate (p = 0.945; t-test), (E) response latency (p = 0.865; t-test), and (F) reward collection latency (p = 0.631; t-test) of 5-month-old AD mice in FR schedule. (G) Front beam break rate (p = 0.931; t-test), (H) rear beam break rate (p = 0.651; t-test), (I) response latency (p = 0.774; t-test), and (J) reward collection latency (p = 0.481; t-test) of 6-month-old AD mice in PR schedule. AD, 3xTg-AD mice; Veh, Vehicle; Met, Metformin.
Supplementary Figure 8. Task performance and motor function of AD mice during the 5-CSRT task. (A) The number of sessions required to accomplish the criterion of the 5-CSRT task during the acquisition phase of 7-month-old AD mice (Veh, n = 13; Met, n = 12; p = 0.533; t-test). (B) Accuracy (p = 0.809; mixed effects model), (C) omission (p = 0.516; mixed effects model), and the number of (D) premature responses (p = 0.732; mixed effects model) and perseverative responses to (E) correct stimuli (p = 0.488; mixed effects model) and (F) incorrect stimuli (p = 0.090; mixed effects model) of 9-month-old AD mice (Veh, n = 13; Met, n = 12) in each session of 5-CSRT probe test. (G) Front beam break rate (p = 0.763; mixed effects model), (H) rear beam break rate (p = 0.752; mixed effects model), (I) response latency (p = 0.107; mixed effects model), and (J) reward collection latency (p = 0.560; mixed effects model) of 9-month-old AD mice in the 5-CSRT probe test. (K) Heat map representing the relationship between the variables of the 5-CSRT task in Veh (left) and MET (right) groups of 9-month-old AD mice. Data are presented as mean ± SEM. *p < 0.05 versus Veh. AD, 3xTg-AD mice; Veh, Vehicle; Met, Metformin.


Supplementary Figure 9. Task performance and motor function of AD mice during the PAL, VD, and reversal tasks. (A) Response latency (p = 0.302; mixed effects model) and (B) reward collection latency (p = 0.135; mixed effects model) of 11-month-old AD mice (Veh, n = 6; Met, n = 10) in the dPAL task. The block consisted of approximately 300 trials (288-324) as the number of trials per session gradually increased. (C) Response latency (p = 0.221; t-test) and (D) reward collection latency (p = 0.712; t-test) of 13-month-old AD mice (Veh, n = 6; MET, n = 10) in the sPAL task. (E) Response latency (p = 0.012; t-test) and (F) reward collection latency (p = 0.653; t-test) of 13-month-old AD mice (Veh, n = 6; Met, n = 10) in the sPAL retention sessions. (G) Percentage of mice below the criterion of the VD task (p = 0.428; log-rank test), (H) response latency (p = 0.777; t-test), and (I) reward collection latency (p = 0.439; t-test) of 14-month-old AD mice (Veh, n = 9; Met, n = 9) in the VD task. (J) Overall accuracy (p = 0.951; RM-ANOVA), (K) percentage of mice below the criterion of reversal task (p = 0.247; log-rank test), (L) response latency (p = 0.188; t-test), and (M) reward collection latency (p = 0.098; t-test) of 14-month-old AD mice (Veh, n = 7; Met, n = 6) in the reversal task. (N) Response latency (p = 0.499; t-test) and (O) reward collection latency (p = 0.386; t-test) of 16-month-old AD mice (Veh, n = 7; Met, n = 6) in the reversal retention session. Data are presented as mean ± SEM. *p < 0.05 versus Veh. AD, 3xTg-AD mice; Veh, Vehicle; Met, Metformin; BL, baseline.
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