
 
 
Supplementary Figure 1. DNA methylation of the adiponectin promoter R1, Pparg2, and Tnfa 
promoter in adipocytes is not affected by obesity. 
(a) Relative amounts of adiponectin, Ppar2, C/ebp, and Tnf mRNA in adipocytes of NCD-fed (n 
= 4) or HFD-fed (n = 3) mice. (b) Schematic overview of the CpG dinucleotide regions on the 
adiponectin promoter. (c) Relative mRNA levels of adiponectin, Ppar2, Tnf, and Mcp-1 in 
adipocytes from WT (n = 4) or db/db mice (n = 4). (d) Bisulfite sequencing analysis of the 
adiponectin promoter R1 in adipocytes from NCD-fed (n = 4) or HFD-fed (n = 3) mice. (e) 
Quantification of the bisulfite sequencing results from (d). (f) Correlation between the R1 DNA 
methylation and adiponectin mRNA levels in adipocytes from NCD-fed (n = 4) or HFD-fed (n = 3) 
mice. (g) Bisulfite sequencing analysis of the adiponectin promoter R1 region in adipocytes of WT (n 
= 4) or db/db (n = 4) mice. (h) Quantification of the bisulfite sequencing results from (g). (i) 
Correlation between the R1 DNA methylation and adiponectin mRNA levels in adipocytes from WT 
(n = 4) or db/db (n = 4) mice. (j) Bisulfite sequencing analysis of Ppar2 promoter in adipocytes from 
NCD-fed (n = 4) or HFD-fed (n = 3) mice. (k) Quantification of the bisulfite sequencing results from 
(j). (l) Correlation between DNA methylation and Ppar2 mRNA levels of in adipocytes from NCD-
fed (n = 4) or HFD-fed (n = 3) mice. (m) Bisulfite sequencing analysis of Ppar2 promoter in 
adipocytes from WT (n = 4) or db/db (n = 4) mice. (n) Quantification of the bisulfite sequencing 
results from (m). (o) Correlation between DNA methylation and Ppar2 mRNA levels in adipocytes 



from WT (n = 4) or db/db (n = 4) mice. (p) Bisulfite sequencing analysis of Tnf promoter in 
adipocytes from NCD-fed (n = 4) or HFD-fed (n = 3) mice. (q) Quantification of the bisulfite 
sequencing results from (p). (r) Correlation between DNA methylation and Tnf mRNA levels in 
adipocytes from NCD-fed (n = 4) or HFD-fed (n = 3) mice. (s) Tnf promoter bisulfite sequencing 
analysis in adipocytes from WT (n = 4) or db/db (n = 4) mice. Grey circle indicates the C, which is 
followed by A instead of G. (t) Quantification of the bisulfite sequencing results from (s). (u) 
Correlation between DNA methylation and Tnf mRNA levels in adipocytes from WT (n = 4) or 
db/db (n = 4) mice. Results are expressed as mean ± SEM. #; individual mice. 
  



 
 
 

 
Supplementary Figure 2. Alignment of the human and mouse R2 DNA sequences. 
*, site of human adiponectin SNP rs17300539; &, site of human adiponectin SNP rs266729. 
  



  
 
Supplementary Figure 3. DNMT1-mediated R2 DNA methylation suppresses adiponectin gene 
expression. 
(a) Relative mRNA levels of Dnmt1 and adiponectin in SVCs or adipocytes (ADs) obtained from 
mouse epididymal adipose tissue (n = 5). (b) mRNA expression of Dnmt1 and adiponectin in 
preadipocytes (Pre) or differentiated 3T3-L1 adipocytes (ADs) (n = 3). (c) mRNA levels of 
adiponectin, Dnmt1, and Dnmt3a in negative control (NC), DNMT1, DNMT3a, or PPAR knocked 
down 3T3-L1 cells (n = 3). (d) R1 DNA methylation levels in DNMT1-suppressed or -overexpressed 
3T3-L1 cells (n = 3). (e) Reporter assay with WT or mutant form of adiponectin promoter, which is 
all the CpGs are substituted to CpCs at the R2, in 3T3-L1 adipocytes. Results are expressed as mean ± 
SEM. Similar results were obtained at least more than three independent. *P < 0.05; **P < 0.01; ***P 
< 0.001 in a two-tailed Student’s t-test.   



 
 
Supplementary Figure 4. Reduction of adiponectin gene expression induced by ER stress, 
mitochondrial dysfunction, and hypoxia is not accompanied by modification of R2 DNA 
methylation.  
(a) Differentiated 3T3-L1 cells were incubated with or without 1 mg/mL tunicamycin, 1 mM rotenone, 
or incubated in normal or hypoxic (1% O2 concentration) conditions for 24 h. mRNA levels of 
adiponectin, Dnmt1, Grp78, Chop, Mcp-1, Vegf, and Glut1 were measured (n = 3). (b) DNA 
methylation levels of the adiponectin promoter R2 in 3T3-L1 cells. Degrees of DNA methylation 
were quantified (n = 3). Results are expressed as mean ± SEM. Similar results were obtained at least 
more than three independent. *P < 0.05; **P < 0.01; ***P < 0.001 in a two-tailed Student’s t-test. 



 

 
 
Supplementary Figure 5. Inflammatory cytokines do not influence R1 DNA methylation.  
Differentiated 3T3-L1 cells were incubated with or without 10 ng/mL TNF or 10 ng/mL IL-1 for 
24 h. Bisulfite sequencing analysis of the adiponectin promoter R1 and quantification of bisulfite 
sequencing results (n = 3). Results are expressed as mean ± SEM. Similar results were obtained at 
least more than three independent. Cntl; control.  



 
 
Supplementary Figure 6. TNF-induced DNMT1 gene expression is blocked by inhibition of 
NF-B. 
Differentiated 3T3-L1 adipocytes were incubated with or without 10 mM of BAY-11-7082 (BAY) for 
6 hr, then were incubated another 24 hr with or without TNF. Results are expressed as the mean ± 
SEM. Similar results were obtained at least more than three independent. * P < 0.05; ** P < 0.01; *** 
P < 0.001 in a two-tailed Student’s t-test. 
  



 
 
Supplementary Figure 7. RG108 does not influence body weight, organ weight, and DNA 
methylation at the R1 in adipocytes, at the R2 in the liver or at the promoters of several genes 
related with inflammation in SVCs of db/db mice. 
Eight-week-old db/db mice were intraperitoneally (i.p.) injected with Veh (n = 5-7) or RG108 (5.68 
mg·kg-1·day-1, n = 5-7) for 32 days. (a) Body weight changes during the experimental period. (b) 
Body weight gain and organ mass. eWAT, epididymal white adipose tissue. (c) Serum ALT and AST 
activities. (d,e) DNA methylation analysis of the adiponectin promoter R1 in adipocytes. (d) Bisulfite 
sequencing analysis and quantification of the results. (f) Correlation between adiponectin mRNA 
levels in adipocytes and R1 DNA methylation levels. r2 and P-values are indicated on the graph. (g,h) 
DNA methylation analysis of the adiponectin promoter R2 in the liver. (i) Bisulfite sequencing results 
of Ppar2 promoter in SVCs of Veh (n = 7) or RG108 (n = 7) injected db/db mice. (j) Percentage of 
DNA methylation at the Ppar2 promoter. (k) DNA methylation data of Mcp-1 promoter in SVCs of 
Veh (n = 7) or RG108 (n = 7) injected db/db mice. (l) Percentage of DNA methylation at the Mcp-1 
promoter. (m) DNA methylation data of Tnf promoter in SVCs of Veh (n = 7) or RG108 (n = 7) 
injected db/db mice. Grey circle indicates the C, which is followed by A instead of G. (n) Percentage 
of DNA methylation at the Tnf promoter. Results are expressed as mean ± SEM. #; individual mice. 



 
 
Supplementary Figure 8. RG108 does not influence any metabolic parameter in WT mice. 
One percent DMSO (Veh, n = 5) or RG108 (5.69 mg·kg-1·day-1, n = 5) were administered to 8-week-
old WT mice for 32 days. (a) Body weight change. (b) Body weight gain and organ mass. eWAT, 
epididymal white adipose tissue. (c) Serum ALT and AST activities. (d), Relative adiponectin mRNA 
levels in adipocytes. (e) Serum adiponectin levels. (f) Western blotting of adiponectin in eWAT. (g–j) 
Bisulfite sequencing analysis of the adiponectin promoter R2 and R1. (k), Fasting blood glucose and 
fasting serum insulin levels. (l) Serum TG and FFA levels. (m) Oral glucose tolerance test. After 6 hr 
fasting, Veh- or RG108-injected WT mice were administrated 2 g/kg body weight of glucose bolus by 
oral gavage and blood glucose levels were monitored. Time course of blood clearance and area under 
the curve (AUC) are presented. Results are expressed as mean ± SEM. #; individual mice. 
  



 
 
Supplementary Figure 9. RG108 does not influence the body weight, organ weight, and liver 
function in db/db and adiponectin and leptin receptor knockout (DKO) mice and cannot 
suppress adipose tissue inflammation in DKO mice. 
Eight to ten-week-old db/db or adiponectin and leptin receptor double knockout (DKO) mice were 
injected with Veh (n = 4–5) or RG108 (n = 4–5). (a) Body weight changes during the experimental 
period. (b) Body weight gain. (c) Serum ALT and AST activities. (d) H&E stained sections from 
WAT. Scale bar: 50 mm. Results are expressed as mean ± SEM. *P < 0.05 in a two-tailed Student’s t-
test.   
  



 
 
Supplementary Figure 10. Identification of the R2 binding molecules 
(a) Experimental scheme of oligonucleotide pull down assay. (b) List of binding proteins whose 
affinity was influenced by pro-inflammatory signals. The R2 binding molecules were obtained from 
three independent experiments.  
  



 
 
 
Supplementary Figure 11. Full-length images of blots and membrane presented in main figures 
and supplementary figures 
  



 
 
Supplementary Table 1. List of identified molecules whose affinity to the R2 was changed by 
inflammatory signals and summary of each function of them. 
  



 
 
Supplementary Table 2. Primer sequences used for bisulfite sequencing, restriction enzyme 
accessibility assay, and ChIP. 
  



 
 
Supplementary Table 3. Primer sequences used for quantitative real-time PCR 
 


