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Supplementary Figure 1. ITT (left) and ipGTT (right) were performed in WT, Adipo- 
SIRT1 and Adipo-H363Y at different ages. The areas under the curve (AUC) are compared. *, P<0.05 
compared with the corresponding WTM group (n=8). 

 

Supplementary Figure 2. Body lean and fluid mass compositions were analyzed and compared in WT, 
Adipo-SIRT1 and Adipo-H363Y from different age groups. The results are calculated as percentage 
values of the body weight (n=10).  
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Supplementary Figure 3. After H&E staining of the adipose tissue sections, the size of adipocytes was 
measured and calculated using Image J software. Ten fields were randomly chosen and the size of 
adipocytes is presented as average cross-sectional area (bottom left panel) and the frequency distribution 
(bottom right panel). * P<0.05 compared with corresponding WT group. Magnification, 200x. 
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Supplementary Figure 4. A, Masson's trichrome staining was performed for adipose tissue sections 
collected from 30-weeks old WT, Adipo-SIRT1 and Adipo-H363Y under standard chow. Extracellular 
collagens are stained with blue, as indicated by arrow heads. B, The gene expressions in adipose tissues 
of WT, Adipo-SIRT1 and Adipo-H363Y were measure by QPCR. Results are normalized to β-actin and 
presented as fold changes against WT group. *, P<0.05 compared with corresponding WT group. 
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Supplementary Figure 5. Microarray analysis was performed to distinguish the patterns of gene 
expression changes in adipose tissues of WT, Adipo-SIRT1 and Adipo-H363Y during ageing. A, 
Principal component analysis was performed by GeneSpring GX 12.6 for clustering the gene expression 
profiles in adipose tissues of the three types of mice (eight-weeks old). Three-dimensional plots based 
on the first three principle components are presented. B, Venn diagram presentation of the gene entities 
that were significantly changed (2-fold) between any two groups of young WT, Adipo-SIRT1 and 
Adipo-H363Y.  
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Supplementary Figure 6. A, Venn diagram presentation of genes up- or down-regulated among the 
young groups of mice. B, The list of gene changes was analyzed by referring to the Kyoto Encyclopedia 
of Genes and Genomes (KEGG) Pathway database and presented according to individual pathway 
category. The up- or down-regulation are presented as arrows and the numbers of the arrows illustrate 
the relative pathway enrichment. 
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Supplementary Figure 7. Venn diagram presentation of genes that were changed (2-fold, top left 
panel) or un-changed (≤2-fold, top right panel) in old WT (green), old Adipo-SIRT1 (blue) and old 
Adipo-H363Y (red) when compared to their respective groups of young mice. Yellow numbers refer to 
those corrected (left, ≤2 in changed group) or changed (right, ≥2 in unchanged group) by caloric 
restriction, when compared between calorie-restricted old mice and their respective young groups fed ad 
libitum. KEGG pathways were listed in bottom panel for those genes changed by ageing or calorie 
restriction in different groups of mice.  
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Supplementary Figure 8. Venn diagram presentation of genes that were up- (left) or down- (right) 
regulated in WT (green), Adipo-SIRT1 (blue) and Adipo-H363Y (red) mice compared between the old 
and respective young groups (top panels), or the calorie-restricted old and respective young groups 
(bottom panels). Yellow numbers refer to those corrected by caloric restriction, which was defined as 
fold change ≤2 when compared between calorie-restricted old mice and their corresponding young 
groups fed ad libitum. 
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Supplementary Figure 9. Epididymal fat pads of eight-weeks old WT, Adipo-SIRT1 and Adipo-
H363Y were collected. Immunoprecipitation (IP) was performed using antibodies against total or 
acetylated histone H3 (A) and histone H4 (B). The biotinylation of precipitated histones was measured 
by Western blotting. The image intensity was analyzed by Image J and is presented as fold changes 
compared with corresponding levels in total histone of WT group (bottom panels). *, P<0.05 compared 
with WT groups; #, P<0.05 compared with corresponding total histone groups (n=3). 
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Supplementary Figure 10. Histone modifications were quantified by ChIP-PCR for four different 
genes, including CUGBP, TRDN, GADD and ADIPOQ. The first ChIP was performed by using antibody 
recognizing acetyl-histone H4 (K5, 8, 12 and 16). The immuno-precipitated chromatin complex was 
analyzed further with a second round of ChIP using Streptavidin-conjugated agarose beads. The 
products were visualized by densitometry and representative gel images are shown (left panels). QPCR 
analysis was performed for both the first and the second round of ChIP templates (middle panel). The 
total mRNA expressions (right panel) of CUGBP, TRDN, GADD and ADIPOQ were determined by 
QPCR and the results normalized to β-actin. All comparisons are presented as fold changes versus WT 
fed ad libitum (AL). *, P<0.05 compared with the corresponding WT group; #, P<0.05 compared with 
corresponding ad libitum (AL) group (n=6). 
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Supplementary Figure 11. Experiment was based on Supplementary Figure 10 except that ChIP-PCR 
was performed in sequence for detecting biotinylated histone H3 in acetyl and non-acetyl fractions. The 
first ChIP was performed using antibody recognizing acetyl-histone H3 (K9).  The supernatant, referred 
as the non-acetyl fraction, was used for ChIP using anti-total histone H3 antibody. The two sets of 
immuno-precipitated chromatin complexes were further analyzed with a second round of ChIP using 
Streptavidin-conjugated agarose beads. The products were visualized by densitometry and representative 
gel images are shown (left panels). QPCR analysis results for both the first and the second round of 
ChIP were presented as fold changes (right panel). *, P<0.05 compared with the corresponding WT 
group; #, P<0.05 compared with corresponding non-acetyl group (n=3). 
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Supplementary Figure 12. Experiment was based on Supplementary Figure 10 except that ChIP-PCR 
was performed in sequence for detecting biotinylated histone H4 in acetyl and non-acetyl fractions. The 
first ChIP was performed using antibody recognizing acetyl-histone H4 (K5, 8, 12 and 16).  The 
supernatant, referred as the non-acetyl fraction, was used for ChIP using anti-total histone H3 antibody. 
The two sets of immuno-precipitated chromatin complexes were further analyzed with a second round of 
ChIP using Streptavidin-conjugated agarose beads. The products were visualized by densitometry and 
representative gel images are shown (left panels). QPCR analysis results for both the first and the second 
round of ChIP were presented as fold changes (right panel). *, P<0.05 compared with the corresponding 
WT group; #, P<0.05 compared with corresponding non-acetyl group (n=3). 
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Supplementary Figure 13. Epididymal adipose tissues and sera samples were collected from WT, 
Adipo-SIRT1 and Adipo-H363Y fed ad libitum (AL) or under calorie restriction (CR), or subjected to 
biotin-sufficient (SU) or biotin-deficient (DE) diet treatments. A, SIRT1 expression was determined in 
adipose tissue lysates by Western blotting. B, Circulating adiponectin levels were determined in sera 
using an in-house ELISA.C, Circulating lipocalin-2 levels were quantified in sera using an in-house 
ELISA. *, P<0.05 compared with WT control groups; #, P<0.05 compared with corresponding SU or 
AL groups (n=6). 
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Supplementary Figure 14. A, Expressions of ACC1 and ACC2 were evaluated in epididymal fat of WT 
and Adipo-H363Y (left). Immunoprecipitation was performed using antibodies against ACC2 and the 
acetylated ACC2 was measured in the immunoprecipitates by Western blotting (right). B, The presence 
of ACC1, ACC2, transgenic hSIRT1 (recognized by anti-Flag antibody) and total SIRT1 (detected by 
antibody recognizing both human and murine SIRT1) was detected by Western blotting in the 
mitochondrial fractions isolated from epididymal adipose tissues of WT, Adipo-SIRT1 and Adipo-
H363Y.  
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Supplementary Figure 15. HPLC was performed for in vitro evaluations of the deacetylase activity of 
SIRT1. A, HPLC chromatograms of deacetyl, acetyl, biotinyl and biotinyl-acetyl histone H3 peptides 
(500 μmol/Leach). B, HPLC chromatograms of SIRT1-mediated deacetylation of acetyl- and biotinyl-
acetyl-histone H3 peptides. The ratio of NAM/NAD and deacetyl-H3/acetyl-H3 for both reactions were 
calculated and compared using area under the curve values. *, P<0.05 compared with SIRT1-mediated 
deacetylation of acetyl-H3 peptide (n=3). C, HPLC chromatograms of SIRT1-mediated deacetylation of 
acetyl-H3 in the presence of 500 μM biotin. 
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Supplementary Table 1. File uploaded individually. 
 
Supplementary Table 2. Sequences for primers used for ChIP-PCR and QPCR analysis. 
 

Gene name Gene 
symbol

Usage  Sequence 
range 

Product 
size 
(bp) 

Primer sequences 

CUG triplet repeat RNA-
binding protein (CUGBP) 

Celf1 
 

ChIP-
PCR 

-525~ 
-353 

 

173 Forward 5’-AGAACTGATGCCACGGAGTGTCTT-3’
Reverse 5’-AAGGCAGGGTTTCTCTGTGTACCT-3’ 

QPCR 395~ 
556 

162 Forward 5’-TCCTAAGGGATAGGAGCCAA-3’ 
Forward 5’-TTTCACTGTCAGCAGGCTTC-3’ 

Adiponectin 
(ADIPOQ) 

Adipoq ChIP-
PCR 

-356~ 
-198 

159 Forward 5’-GCTTCACATTTAGTTACAAA-3’ 
Forward 5’-TAATTCAGCATGTTTCTGA-3’ 

QPCR 94~ 
293 

200 Forward 5’-ACGACACCAAAAGGGCTCAGGA-3’ 
Forward 5’-CCATCACGGCCTGGTGTGCC-3’ 

CEBP-homologous 
protein (GADD) 

Ddit3 
 

ChIP-
PCR 

-640 ~ 
-441 

 

200 Forward 5’- TTTGGGACGCATTAGAAGGCT-3’ 
Reverse 5’- TCCTGAACTTGTCTGCCCAC -3’ 

QPCR 291~ 
444 

154 Forward 5’- CCAGGAAACGAAGAGGAAGA-3’ 
Forward 5’- CCTCCTGGGCCATAGAACT-3’ 

Triadin 
(TRDN) 

Trdn ChIP-
PCR 

-643~ 
-429 

215 Forward 5’- TAACAACTGCCCTCCCCTCT -3’ 
Forward 5’- AAAGTGCTGTCTAAGCCCCC -3’ 

QPCR 257~ 
433 

177 Forward 5’- GCTGAAGGAAATGCATCGACA-3’ 
Forward 5’- AGCAACAGCTGACCATGTGA-3’ 

β-actin Actb QPCR 930~1107 178 Forward 5’-AGTGTGACGTTGACATCCGT -3’ 
Forward 5’-CCACCGATCCACACAGAGTA -3’ 

Peroxisome proliferator 
activated receptor gamma 

(PPARγ) 

Pparg QPCR 346-544 199 Forward 5’-CAGCATTTCTGCTCCACACT-3’ 
Reverse 5’-AATGGCCATGAGGGAGTTAG-3’ 

CCAAT/enhancer binding 
protein alpha (CEBPα) 

Cebpa QPCR 961-1144 184 Forward 5’-GTGGACAAGAACAGCAACGA-3’ 
Reverse 5’-GCAGCGTGTCCAGTTCAC-3’ 

CCAAT/enhancer binding 
protein beta (CEBPβ) 

Cebpb QPCR 765-921 157 Forward 5’-AAGCTGAGCGACGAGTACAA-3’ 
Reverse 5’-ACAGCTGCTCCACCTTCTTC -3’ 

TNF-α Tnf QPCR 440-646 207 Forward 5'- TCGTAGCAAACCACCAAGTG-3' 
Reverse 5'- AGATAGCAAATCGGCTGACG -3' 

EGF-like module-
containing mucin-like 

hormone receptor-like 1 
(F4/80) 

Emr1 QPCR 2114-
2240 

127 Forward 5'- TTGGCCAAGATTCTCTTCCT-3' 
Reverse 5'- TCACTGCCTCCACTAGCATC-3' 

Lipocalin-2 Lcn2 QPCR 216-383 168 Forward 5’-CAGAAGGCAGCTTTACGATG -3’ 
Reverse 5’-TGTGCATATTTCCCAGAGTGA -3’ 

 


