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Supplementary Table 1. List of vectors used in this study. 
 

Plasmids  
BRE-luciferase P. ten Dijke 
pCMV5 Flag-Smad1 Addgene plasmid #14044 
pCMV5 Flag-DPC4 Addgene plasmid #14039 
pCMV5-Smad5 Addgene plasmid #11744 
pcDNA3-Myc-Smad8 Addgene plasmid #11745 
PGC-1 alpha promoter 2kb luciferase Addgene plasmid #8887 
pCMV-SPORT6-GDF5 Open biosystems 
pCMV-SPORT6-BMP7 Open biosystems 

 

Supplementary Table 2. List of primers for PCR cloning used in this study. 

Name Sequence (5’-3’) 
Ppargc1a promoter (-2077) TTGGTACCTGACTGTGTGGAAAGTAGAGC 
Ppargc1a promoter (-1563) ATGGTACCTCAGACTGAGAGAAGTCACC 
Ppargc1a promoter (-966) GTGGTACCCTAAGCTGTTTCAGGGATGG 
Ppargc1a promoter (-549) ATGGTACCTGTTGCCTTCAAACACTCC 
Ppargc1a promoter (+78) ATCTCGAGCCAGCTCCCGAAT 

 

Supplementary Table 3. List of qPCR primers used in this study. 
 

Genes Upstream (5’-3’) Downstream (5’-3’) 
GDF5 ATCGGACTGTTCAACCTTTCAG GCACTCTTATCAAGGGTTAGGTC 

Ucp1 TACCAAGCTGTGCGATGTCCA GCACACAAACATGATGACGTTCC 
Ppargc1
a 

GTCAACAGCAAAAGCCACAA TCTGGGGTCAGAGGAAGAGA 

Prdm16 GACATTCCAATCCCACCAGA CACCTCTGTATCCGTCAGCA 

Pparg TCAGCTCTGTGGACCTCTCC ACCCTTGCATCCTTCACAAG 

Acvr1 TGCTAATGATGATGGCTTTCC TTCACAGTGGTCCTCGTTCC 

Bmpr1a AATGCAAGGATTCACCGAAAGCCC ACAGCCATGGAAATGAGCACAACC 

Bmpr2 AGCAATCGCCCATCGAGACTTGAA TTCTGGAGGCATATAGCGCTTGGT 

36b4 GAGGAATCAGATGAGGATATGGGA GAGGAATCAGATGAGGATATGGGA 
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Supplementary Figure 1. Generation of aP2-GDF5 transgenic mice. (A) Schematic representation of 
the transgene construct. Black arrows indicate the location of specific primers used for generating the 
Southern blot probe (a, b). (B) Southern blot analysis of transgene was performed in transgenic mice. 
(C,D) Adipose tissues and (E) peritoneal macrophages were isolated from aP2-GDF5 and WT mice at 8 
weeks old for analyzing GDF5 expression by immunoblotting. Representative images are shown in the 
panels C and E, while quantitative data are shown in the panel D (n=3). (F) Transgene expression was 
determined in various tissues and cells from aP2-GDF5 mice. (G) Serum levels of GDF5 were 
determined by ELISA (n=4-5). (H) Bone volume of vertebrae was determined by bone 
histomorphometric analyses (n=3). 
 

 



SUPPLEMENTARY DATA 
 

©2013 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db13-0808/-/DC1 

Supplementary  Figure 2. Relative tissue weight in aP2-GDF5 mice fed HFD. Relative tissue weight 
was determined in aP2-GDF5 and WT mice fed HFD for 12 weeks (n=4).  
 

 
 
Supplementary Figure 3. Body weight gain in DN-GDF5 mice. Body weight was monitored every 4 
weeks for 32 consecutive weeks in DN-GDF5 and WT mice fed either an HFD or NC (n=5-8).  
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Supplementary Fig 4. Modulation by GDF5 of brown adipocytic marker expression. Differentiated 
brown adipocytes were further cultured with 100 ng/mL GDF5 for 6 hours, followed by determination 
of Ucp1 expression by qPCR (n=3).  
 

 
 

Supplementary Figure 5. BMPR expression profiles in adipose tissues of aP2-GDF5 mice. WATs 
were isolated from aP2-GDF5 and WT mice, followed by determination of gene expression by qPCR 
(n=3-4). 
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Supplementary Figure 6. Possible interaction between BMP7 and GDF5. BRE-luc activity was 
determined in brown pre-adipocytes transfected with BMP7 and GDF5 expression vectors (n=3).  
 

 
 

Supplementary Figure 7. Schematic summary of this study. GDF5 would be predominantly up-
regulated in response to obesity to promote brown adipogenesis required for energy expenditure through 
the BMPR/Smad/PGC-1α signaling pathway as a compensatory mechanism in BAT.  

 


