
SUPPLEMENTARY DATA 
 
Supplementary Figure 1. The expression pattern of WldS, NMNAT1 and Ube4b. A-C: The mRNA 
expression pattern of WldS, NMNAT1 and Ube4b. The mRNA copy numbers in each microgram of 
Oligo-dT primed cDNA were measured by real-time PCR. 20-week-old male mice, n = 3. D-H: 
NMNAT1 protein levels were unchanged in liver, muscle, white adipose tissue (WAT), brown adipose 
tissue (BAT) and pancreas of WldS mice compared with those in wild-type control. NMNAT1 and WldS 

protein levels in 20-week-old male mice were determined by western blot. Tubulin was used as a 
loading control. I: The ratio of WldS/NMNAT1 mRNA copy numbers measured in (A) and (C). 
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Supplementary Figure 2. The effects of WldS on glucose homeostasis are dose and age dependent. A: 
There was a gene dose effect of WldS on serum insulin levels, when 8-week-old wild-type (WT), 
heterozygous (HET) and homozygous (HOM) WldS mice were measured. All these mice were obtained 
by an intercross of Wld+/- mice in C57/129/ICR background, resulting from the mating of WldS mice 
with SIRT1+/- mice. n = 10–12 for each group. *p < 0.05. B: Gene dose effect of WldS on fasting blood 
glucose levels. 11-week-old, n = 12–15 for each group. *p < 0.05, **p < 0.01. C: There was a gene dose 
effect of WldS on the improvement of glucose tolerance. Glucose tolerance test was performed with 9-
week-old wild-type (WT), heterozygous (HET) and homozygous (HOM) WldS  mice. *p < 0.05, **p < 
0.01 vesus HET group, $p < 0.05 vesus HET group, ##p < 0.01 vesus WT group. n = 10-12 for each 
group. D: Area under the curve (AUC) of the glucose tolerance test in (C). *p < 0.05, **p < 0.01. E: 
Glucose tolerance test of young (12-week-old) and old (40-week-old) WldS mice. Blood glucose levels 
of old WldS mice were higher than those of young WldS mice after glucose injection for 15 and 30 
minutes. *p < 0.05. n = 8-11 for each group. 
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Supplementary Figure 3. The hepatic SIRT1 protein levels and NAD levels of wild-type and WldS 
mice are similar. A: SIRT1 protein levels in the liver of 13-week-old wild-type and WldS mice were 
similar as determined by western blot. WldS was used to identify the genotype, and tubulin was 
measured as a loading control. B: Quantification of the hepatic SIRT1 protein levels in (A). C: The 
hepatic NAD levels of 9-week-old WldS mice were similar with those of wild-type mice. n = 4 for each 
group.  

 
 
 
 

Supplementary Figure 4. Cellular distribution of WldS in primary cultured islets treated with 2 mM 
glucose, 20 mM glucose or 20 mM KCl. WldS was mainly localized in the nuclei of most islet β cells 
whenever treated with 2 mM glucose, 20 mM glucose or 20 mM KCl for 2 h. The primary cultured islets 
of WldS mice were fixed with 4% paraformaldehyde and stained with anti WldS and anti insulin 
antibodies. DAPI was used to stain the nuclei. Scar bar: 20μm.  
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Supplementary Figure 5. The protein levels of WldS and NMNAT1 in MIN6 cells stably transfected 
the indicated plasmids and islets of WldS mice. A: The protein levels of WldS and NMNAT1 in MIN6 
cells stably transfected the indicated plasmids and islets of WldS mice were detected by western blot. 
Actin was used as a loading control. B: Normalization of the WldS expression to NMNAT1 in (A). 
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Supplementary Figure 6. Blood glucose levels and energy expenditure of SIRT1+/+ WldS-/-, SIRT1+/+ 

WldS+/+, SIRT1-/- WldS+/+ and SIRT1-/- WldS-/- mice. A: Blood glucose levels of 13-week-old male mice 
with the indicated genotypes fed ad libitum or fasted overnight. n = 6-12 for each genotype. B:Glucose 
tolerance test of 10-week-old male mice with the indicated genotypes. n = 5-7 for each genotype. C: 
Area under the curve (AUC) of the glucose tolerance test in (B). *p < 0.05, **p < 0.01. D: Oxygen 
consumption of 18-week-old male mice of the indicated genotypes. n = 6-8 for each group in (D-G). E: 
Carbon dioxide release of 18-week-old male mice of the indicated genotypes. F: Respiratory exchange 
ratio (RER) of 18-week-old male mice of the indicated genotypes. G: Locomotor activity of 18-week-
old week male mice of the indicated genotypes. H: Statistical analysis of the results in (D-G). *p < 0.05, 
**p < 0.01. 
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