
 
 
Supplementary Figure S1: Effect of speed on limbic neural oscillatory activity. A) Speed distribution of 
WT and Clock-Δ19 mice exploring the open field test environment before and after chronic treatment with 
lithium. B) LFP spectral power in WT mice moving at 0-4cm/s, 4-8cm/s and >8 cm/s. A two-way analysis of 
variance in WT mice revealed a significant speed by frequency interaction (F1, 4099= 51.93, 54.90, 157.51 for 
NAC, PrL, and VTA oscillatory power respectively; P<0.0001 for all comparisons between LFP power 
observed at 0-4cm/s and >8cm/s), and NAC and PrL delta power was significantly lower during periods of 
forward locomotion (P<0.005 for both FDR corrected comparisons). No speed dependent differences in theta 
(4-11Hz), alpha (15-25Hz), low-gamma (30-55Hz) and high-gamma (70-100Hz) power were observed in WT 
mice across any of the brain areas examined (speed dependent increases in NAC alpha power were not 
statistically significant after correction for multiple comparisons). A two-way analysis of variance between WT 
and Clock-Δ19 mice revealed a significant genotype interaction in PrL LFP power at 0-4cm/s (F1, 3894= 2.04, 
28.73, and 0.46 for NAC, PrL, and VTA oscillatory power respectively, P < 0.0001 for comparison of WT and 
Clock-Δ19 mice PrL LFP power at 0-4cm/s); however, no significant differences in delta, theta, alpha, low-
gamma, or high-gamma power were observed between WT and Clock-Δ19 mice after correcting for multiple 
comparisons. Similarly, while a two-way analysis of variance revealed a significant genotype interaction in PrL 
and VTA LFP power at >8cm/s (F1, 3894= 2.21, 37.68, and 5.05 for NAC, PrL, and VTA oscillatory power 
respectively, P < 0.001 and P = 0.025 for comparison of WT and Clock-Δ19 mice PrL and VTA LFP power, 
respectively at >8 cm/s), no significant differences in delta, theta, alpha, low-gamma, or high-gamma power 
were observed after correcting for multiple comparisons. Together, these results demonstrated that Clock-Δ19 
mice displayed normal LFP oscillatory power across all of the brain areas examined at all speeds of forward 
locomotion. 

 

 



 

 

 
Supplementary Figure S2: Phase locking of NAC, PrL and VTA cells to delta, theta, beta, low-gamma (30-
55Hz), and high-gamma (70-100Hz) oscillations in A) WT and B) Clock-Δ19 mice (where Z = -ln P). Data is 
shown at an α level of 0.05 (corresponding to data presented in the main text), and an α level of 0.01 (to correct 
for phase locking analysis at 5 independent frequencies). Note that NAC cells that phase locked to delta 
oscillations did not necessarily phase lock to theta oscillations (and vice versa).  



 

 
Supplementary Figures S3: A) Mean firing rate of NAC, PrL and VTA cells in WT (n = 56, 74, and 184 
respectively), Clock-Δ19 mice (n = 64, 46, and 214 respectively), and Clock-Δ19 mice treated with lithium (n = 
38, 40, and 194 respectively) as they explored the novel environment. Clock-Δ19 mice displayed a higher PrL 
firing rate compared to WT littermate controls (* = P=0.012; Mann Whitney U-test). Treatment with lithium 
reversed this increase (# = P=0.005; Mann Whitney U-test). No other differences reached statistical 
significance. B) Mesolimbic coherence in WT and Clock-Δ19 mice. Cross structural coherence was measured 
during periods where animals were moving not engaged in forward locomotion (i.e. <4cm/s). High delta 
coherence was observed between PrL and NAC in WT and Clock-Δ19 mice during these periods.   



 
 
Supplementary Figures S4: PrL_Cx, NAC, and VTA microwire lesion tracks.  
  



 
 
Supplementary Figures S5: Representative microwire implantation sites. Each circle represents the medial-
lateral center of a micro-wire bundle at the AP coordinate (black circles correspond with WT mice, and red 
circles correspond with Clock-D19 mice). Atlas adapted from Paxinos & Franklin(Paxinos and Franklin, 2001). 
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