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Supplementary Figure S1. TSI induces the disturbance of circadian rhythms in rats. (A, B) 
The curve fitting of the CBT (A) or HR (B) data of rats during the 28-day period from 
control and TSI groups (Each point represents the average CBT or HR values correspond-
ing to each hourly time point from control and TSI rats). (C-G) Analysis of total (C), am-
plitude (D), daytime (E), nighttime (F) and mesor (G) of the locomotor activity data during 
the initial 7-day period. (H) Analysis of period (tau) of the CBT data during the final 7-



 

day period. (I) Analysis of period (tau) of the HR data during the final 7-day period. n = 
6. ns: none significance. Two-sided Student’s t tests were used to measure the significance. 
 

 
Supplementary Figure S2. NR1D1 is degraded by autophagy. (A) Western blotting analy-
sis of the protein NR1D1, BMAL1 and LC3 after using CQ (25 μM, 50 μM, 100 μM or 
vehicle) in NIH3T3 cells for 24 h. (B) Quantification of NR1D1, BMAL1 and LC3 Ⅱ/Ⅰ 
protein expression (n = 3). (C) Western blotting analysis of the protein NR1D1, BMAL1 
after treating with MG132 (5 μM) in NIH3T3 cells for 24 h. (D) Quantification of NR1D1, 
BMAL1 protein expression (n = 3). *p < 0.05; **p < 0.01; ***p < 0.001. ns: none significance. 
Data are mean ±S.E.M.. Two-sided Student’s t tests were used to measure the signifi-
cance. 
 



 

 
Supplementary Figure S3. (A) The TSI environment causes mitophagy deficiency and mi-
tochondrial dysfunction in neurons of the SCN. Western blotting analysis of the protein 
p62, LC3 Ⅱ/Ⅰand TOMM20 of the SCN from control and model groups at ZT3 (n = 4). 
(B) Quantification of p62, LC3 Ⅱ/Ⅰand TOMM20 protein expression at ZT3 (n = 4). (C) 
Western blotting analysis of the protein p62, LC3 Ⅱ/Ⅰand TOMM20 of the SCN from 
control and model groups at ZT11 (n = 4). (D) Quantification of p62, LC3 Ⅱ/Ⅰand 
TOMM20 protein expression at ZT11 (n = 4). (E-F) Quantification of the activity of SOD 
(E) and MDA (F) in the SCN tissues from control and model groups at ZT3 and ZT11. *p 
< 0.05; **p < 0.01; ***p < 0.001. Data are mean ± S.E.M., n = 4. Two-sided Student’s t tests 
were used to measure the significance. 
 
 



 

 
Supplementary Figure S4. UA Ameliorates the Disturbance of SCN Rhythms. (A, B) The 
curve fitting of the CBT (A) or HR (B) data of rats during the 28-day period from control, 
TSI and UA-treated groups (Each point represents the average CBT or HR values corre-
sponding to each hourly time point from control, TSI and UA-treated rats). n = 6. Data are 
mean ± S.E.M.. Two-sided Student’s t tests were used to measure the significance).  
 



 

 
Supplementary Figure S5. UA ameliorates the disturbance of circadian rhythms through 
promote the degradation of NR1D1 in rats. (A, C) Western blotting analysis of the protein 
p62, LC3 Ⅱ/Ⅰ and TOMM20 of the SCN from TSI and UA-treated group (n = 3) at ZT3 and 
ZT11. (B, D) Quantification of the normalized p62, LC3 Ⅱ/Ⅰ and TOMM20 protein expres-
sion at ZT3 (n = 3) at ZT3 and ZT11. (E, F). Quantification of the activity of SOD (E) and 
MDA (F) in the SCN tissues from control and model groups at ZT3 and ZT11 (n = 4). ns: 
none significance. *p < 0.05; **p < 0.01; ***p < 0.001. Data are mean ± S.E.M.. Two-sided 
Student’s t tests were used to measure the significance. 

 

 

 

 


