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Figure S1. Administration of short chain fatty acids (SCFA) and organic acid (lactate) changed the 20 

phase of peripheral PER2::LUC rhythms (related to Figure 3). (A) Peak phase changes of 21 

PER2::LUC rhythms in the peripheral tissues. Mice were treated by vehicle or low dose of SCFA + 22 

lactate mix (200 mM) with a same schedule of Figure 3A. (B) Peak phase changes of PER2::LUC 23 

rhythms in the peripheral tissues. Mice were not treated with antibiotics. Mice were treated by 24 

vehicle or SCFA + lactate mix (400 mM) with a same schedule of Figure 3A. The value of peak 25 

change of the vehicle-injected group was set as 0. All the values are expressed as mean ± SEM. The 26 

number of mice used in this study is indicated in Table S1. More details on the statistics is presented 27 

in Table S2. *p < 0.05, **p < 0.01, vs. vehicle injected group (Mann Whitney test). 28 
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Figure S2. Administration of short chain fatty acids (SCFA) accelerated phase entrainment of 32 

peripheral PER2::LUC rhythms to 8-hour shifted new light-dark cycle. (A) Experimental schedule. 33 

12 hour light-dark cycle was phase-advanced for 8 hours. Vehicle or SCFA + lactate was 34 

administered to mice at ZT12 for consecutive 5 days, then peripheral PER2::LUC rhythms were 35 

measured from ZT23. (B, C) Waveform (B) and peak phase (C) of PER2::LUC rhythms. All values 36 

are expressed as mean ± SEM. The number of mice used in this study is indicated in Table S1. More 37 

detail on the statistics is included in Table S2. P value of the two-way ANOVA is indicated in the 38 

lower right side of each graph if significant. 39 
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Figure S3. Administration of short chain fatty acids (SCFA) changed the phase of clock gene 43 

expression rhythms in the submandibular gland of antibiotic-induced microbiota depleted mice 44 

(related to Figure 4). (A) Similar to Fig. 1A, antibiotic-induced microbiota depleted mice were orally 45 

gavaged SCFA + lactate mix (400 mM in each) at ZT5 for three consecutive days; then, 46 

submandibular glands were collected every 4 hours for 24 hours starting at ZT7 after the last 47 

injection. (B) Clock gene expression measured by RT-PCR. Peak phase analysis is shown in Table 48 

S3. Gene expression levels were normalized to Gapdh. All the values are expressed as mean ± SEM.  49 
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Figure S4. Administration of each short chain fatty acids (SCFA) or lactate in PER2::LUC mouse 54 

embryonic fibroblasts (related to Figure 6). Phase changes of the first or second peak after SCFA or 55 

lactate (100 μM) treatment at CT1 (A) or CT8 (B). Value of peak change of the vehicle treatment 56 

was set as 0. All the values are expressed as mean ± SEM (n = 4 in each group). *p < 0.05 vs. 57 

vehicle only treatment (t-test).  58 
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Table S1. Numbers of mice examined and tissues that met the rhythmicity criteria in each 64 

experimental group. 65 

 66 
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Table S2. ANOVA results. 70 

 71 
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Table S3. Cosinor analysis of RT-PCR data. 73 

 74 

 75 

Table S4. Primer sequences for RT-PCR analyses. 76 

 77 
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Table S5. Nutrient concentrations of MF diets 79 

 80 

 81 

5'-tggtgaaggtcggtgtgaac-3'

5'-aatgaaggggtcgttgatgg-3'

5'-caagtggcaatgagtccaacg-3'

5'-cgaagtttgagctcccgaagtg-3'

5'-tgtgtgcttacacgggtgtccta-3'

5'-acgtttggtttgcgcatgaa-3'

5'-ccacctcagagccattgataca-3'

5'-gagcaggtttagttccactttgtct-3'

5'-atccgctgcgtctatatcctc-3'

5'-cccgaatcacaaacagacg-3'

5'-cttccgtgacctttctcagc-3'

5'-cagctcctcctcggtaagtg-3'
Rev-erbα

Gapdh

Per1

Per2

Bmal1

Cry1


