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Supplementary Table 1. Primers for real-time PCR. 
 

Genes Forward Primer Reverse Primer 
Pgc1a GCCCGGTACAGTGAGTGTTC CTGGGCCGTTTAGTCTTCCT 
Pepck CAGGATCGAAAGCAAGACAGT AAGTCCTCTTCCGACATCCAG 
G6Pase GAAAAAGCCAACGTATGGATTCC CAGCAAGGTAGATCCGGGA 
Insulin receptor AATGGCAACATCACACACTACC CAGCCCTTTGAGACAATAATCC 
Irs1 CTCTACACCCGAGACGAACAC TGGGCCTTTGCCCGATTATG 
Irs2 GGAGAACCCAGACCCTAAGCT GATGCCTTTGAGGCCTTCAC 
Chop CCACCACACCTGAAAGCAGAA AGGTGAAAGGCAGGGACTCA 
Tnfa AAGCCTGTAGCCCACGTCGTA GGCACCACTAGTTGGTTGTCTTTG
IL1b CAACCAACAAGTGATATTCTCCATG GATCCACACTCTCCAGCTGCA 
Preproorexin AGACGACGGCCTCAGAC GGCCCAGGGAACCTTTG 
Per1 GCTTCGTGGACTTGACACCT TGCTTTAGATCGGCAGTGGT 
Per2 GTTCCAGGCTGTGGATGAA GGCGTCTCGATCAGATCCT 
S18 ribosomal protein AGTTCCAGCACATTTTGCGAG TCATCCTCCGTGAGTTCTCCA 
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Supplementary Table 2. List of top biofunctions altered in the liver of male orexin knockout mice at 6 
months old, based on the GeneChip and IPA analyses. 
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Supplementary Figure 1. Abnormal blood glucose levels and hypothalamic orexin expression in 
diabetic db/db mice. A: Daily changes in blood glucose levels in male db/db mice at 8 weeks old under 
ad lib fed condition. n=6. aP<0.05 vs. glucose levels at ZT 5. ZT, Zeitgeber time. B: Preproorexin 
mRNA levels in the hypothalamus of male C57BL/6J and db/db mice at 10 weeks old under ad lib fed 
condition. n=4-5. The brain tissues were dissected at ZT 11, and subjected to RT-PCR analysis. 
**P<0.01. A.U.: arbitrary unit. Data are the means ± S.E.M. 
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Supplementary Figure 2. Influences of ICV-orexin A on several pathways controlling gluconeogenic 
activity and insulin sensitivity in the liver of mice. A-C: Effects of ICV administration of orexin A 
(OXA, 3 nmol, once a day for 3 days) or saline at ZT 14 on phosphorylation levels of CREB (A), JNK 
(B), and mTOR (C) in the liver of diabetic db/db and non-diabetic m+/m+ mice at 20 weeks old. Liver 
was isolated at ZT 8 (under 6-h fasting condition) after the last administration. n=3-7. D: Acute effect of 
ICV-orexin A (3 nmol) on phosphorylation levels of STAT3 in the liver of 15-week-old db/db mice 
fasted overnight. Liver was isolated 120 min after the ICV administration. n=3. Data are the means ± 
S.E.M. *P<0.05 and **P<0.01. A.U.: arbitrary unit. 
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Supplementary Figure 3. Daily nighttime administration of orexin A did not affect daytime insulin 
sensitivity in the skeletal muscle of mice. A: Male db/db mice at 10 weeks old were implanted with ICV 
cannula and after 7 days of recovery, orexin A (0.3 nmol) or saline was injected at ZT 14 for 3 days. B: 
Male C57BL/6J mice at 7-8 weeks old were implanted with ICV cannula, and then either sham-operated 
(Sham) or hepatic parasympathectomized (HPx). After 7-day recovery period, orexin A (3 nmol) or 
saline was injected at ZT 14 for 3 days. In the experiments of both A and B, insulin (4 Unit/kg) was 
intraperitoneally injected at ZT 6 of day 3 (under 16-h fasting conditions). Fifteen minutes later, muscle 
was isolated and subjected to Western blotting to measure the insulin-induced phosphorylation of Akt at 
Ser473. n=3-6. Data are the means ± S.E.M. *P<0.05 and **P<0.01. A.U., arbitrary unit. 
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Supplementary Figure 4. Age-related changes in the temporal expression of Per1 and Per2, core clock 
components, in the liver of Orexin-/- mice under ad lib fed condition. A-D: Liver tissues were isolated 
from wild-type mice (WT, open circle) and Orexin-/- mice (closed circle) at 3 months old (A and B) and 
6 months old (C and D). The mRNA levels of Per1 (A and C) and Per2 (B and D) in the liver were 
analyzed by real-time RT-PCR. The expression levels were calculated as a ratio to those in WT mice at 
ZT 8. Data are the means ± S.E.M. n = 3-6 for each time point. *P<0.05 and †P<0.1. ZT, Zeitgeber time. 
 

 
 


