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Table S1. Total activity per day of C57BL/6J Per1 Mice 

 Genotype Mean (revs/day) SD n p 

Activity/day Per1+/+ 3538.82 1016.22 10 F2, 26 = 1.83, p =  0.18 
 Per1+/- 4528.15 1089.25 9  
 Per1-/- 3765.15 1409.57 8  

*The same mice were used to determine period, phase angle of entrainment, and amplitude (Figure 1D, 
E, F). 
 
 
 
 

 
 
Figure S1. The Culture Process Resets the Phase in Per1-/- Lung, but not in SCN or 
Pituitary. SCN (A), pituitary (B), and lung (C) explants from Per1-/- mice were prepared at either 
ZT4 (AM) or ZT12 (PM) and bioluminescence was recorded. The phase (the first peak in vitro) 
of Per1-luc expression was not dependent on the time of culture in SCN (mean phase relative to 
LD cycle ± SD: AM 9.24 ± 0.51h, n = 3; PM 8.68 ± 1.15h, n = 10; t = 0.80, p = 0.44) and pituitary 
(AM 13.78 ± 6.48h, n = 4; PM 10.27 ± 2.15h, n = 4; t = 1.03, p = 0.34). The phase of Per1-luc 
expression was reset by the culture process in Per1-/- lung explants (AM 22.9 ± 1.55h, n = 4; PM 
10.03 ± 0.61h, n = 4; t = 15.52, p < 0.001). The phase of Per1-luc expression was not reset by 
culture preparation in tissues explanted from Per1+/+ mice (data not shown). 
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Figure S2. Rhythmic Per1-luc Expression Can Be Initiated in Per1-/- SCN Explants in vitro. 
Bioluminescence from C57BL/6J Per1-/- SCN explants was recorded by the LumiCycle. A. 
Spontaneous initiation of rhythmic Per1-luc expression on day 5 in vitro. B. The door to the 
LumiCycle apparatus was opened on day 8 in vitro (indicated by arrow), resulting in a 
temperature pulse that temporarily initiated rhythmic Per1-luc expression. 
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Figure S3. In vitro Per1-/- SCN Are Arrhythmic in Different Experimental Conditions. A. 
Representative example of PER2::LUC expression in a C57BL/6J Per1-/- SCN explant (n = 2). 
B. Per1-/- SCN explants were prepared and Per1-luc expression was recorded. On Day 7 in 
vitro, the recording media was replaced with fresh recording media. Representative example is 
shown (n = 6). C. Per1-/- SCN explants containing variable amounts of extra-SCN tissue 
(indicated by diagrams above their respective bioluminescence traces) were prepared and 
Per1-luc expression was measured with the LumiCycle. Representative examples of small (n = 
3), medium (n= 9), and large (n = 2) slices are shown. Data from large Per1-/- SCN explants was 
not used to compare the phase and period of Per1-luc expression to Per1+/+ and Per1+/- SCN 
explants since only small- and medium-sized wildtype and heterozygous explants were 
analyzed. 3V: third ventricle, SCN: suprachiasmatic nuclei, OC: optic chiasm. The lighting 
condition of the previous light/dark cycle is indicated for the first day; open bars are light and 
black bars are dark 
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Figure S4. Per1-luc Expression in Peripheral Tissues Explanted from C57BL/6J Per1-/- 
Mice. Representative baseline-subtracted bioluminescence rhythms in pituitary (A) and lung (B) 
explants from Per1-/- mice. The lighting condition of the previous light/dark cycle is indicated for 
the first day; open bars are light and black bars are dark. The period of pituitary (C) and lung (D) 
explants was determined by fitting a regression line to the acrophase of at least 3 cycles of the 
Per1-luc rhythm. Per1-luc expression in Per1-/- pituitary and lung explants was arrhythmic (AR). 
The period of Per1-luc expression in Per1+/- pituitary explants did not differ from Per1+/+ (t=-1.81, 
p=0.11; C). The phase of pituitary (E) and lung (F) explants was designated as the first peak of 
Per1-luc expression in vitro and is plotted relative to the light-dark cycle before culture, where 
0h is the time of lights on and 12h is the time of lights off (open bars are light and black bars are 
dark). The phase of the first peak of Per1-luc expression in Per1-/- pituitary explants was not 
affected by the time of culture preparation, suggesting that it reflects the in vivo phase of the 
Per1-/- pituitary (Figure S1B). The phase of Per1-luc expression in Per1-/- pituitary explants was 
significantly advanced compared to Per1+/+ and Per1+/- pituitary (H=13.24, p=0.001, Dunn’s 
p<0.05, E). The phase of the Per1-/- lung could not be determined because Per1-luc expression 
was reset by the culture procedure (see figure S1C). Therefore, the phase of Per1-luc 
expression in Per1-/- lung explants does not reflect the in vivo circadian phase. No differences in 
the period (t=-0.71, p=0.50; D) and phase (t -0.13, p=0.90; F) of Per1-luc expression between 
Per1+/+ and Per1+/- lung explants were observed, suggesting that a single copy of the functional 
Per1 gene is adequate for normal circadian function in lung. All data are presented as the mean 
± SD; *p<0.05.  


