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Supplementary Figure 1. Subcutaneous transplantation of embryonic brown adipose tissue results in 
improvement of glucose and insulin tolerance in C57BL/6J mice:  A: Glucose tolerance tests before and 
at monthly intervals after transplants, compared with normal and diabetic controls. * = p<0.05 when 
compared with untreated diabetic controls or diabetic pre-transplant condition (Normal, Pre-transplant, 
and transplants up to 3 months: n=9; 5 months: n=5; 6 months: n=3; Untreated diabetic:  n=5).  B: 
Progressive decline of glucose tolerance in untreated diabetic control mice. n=4; * =p<0.05, when 3 
month data are compared with 1 or 2 months.  C:  Insulin tolerance in successful BAT transplant mice 
euglycemic at 2 or 3 months, compared with normal and diabetic controls in C57BL/6J mice. * = p< 
0.05, compared with both other groups. n=4 for BAT transplants; n=3 for normal and diabetic groups.   
 



SUPPLEMENTARY DATA 
 

©2011 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db11-0510/-/DC1 

 



SUPPLEMENTARY DATA 
 

©2011 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db11-0510/-/DC1 

Supplementary Figure 2. Subcutaneous transplantation of embryonic brown adipose tissue results in 
improvement of glucose homeostasis and body weight in NCRNU nude mice:  Basal non-fasting blood 
glucose (A) and body weight (B) over time.  The horizontal dashed line indicates the measured baseline 
glucose levels in non-diabetic Nude mice 101.5 ± 5.01 mg/dl.  p< 0.05, when compared with untreated 
diabetic controls at 3 months post-transplant.  C: Glucose tolerance tests before and at monthly intervals 
after transplants, compared with normal and diabetic controls.  For panels A-C, normal mouse group: n= 
10; BAT Transplants and Untreated diabetic groups: n=6.  D: Insulin tolerance in successful BAT 
transplant mice euglycemic at 2 or 3 months, compared with normal and diabetic controls in nude mice.  
For panel D, n=4 for BAT transplants; n=3 for normal and diabetic groups.  * = p<0.05, and ** = 
p<0.005 when compared with untreated diabetic controls or diabetic pre-transplant condition.   
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Supplemental Figure 3.  Failure to achieve euglycemia is associated with adipose tissue inflammation: 
Adipose tissue sections from C57BL/6J mice with failed BAT transplants that did not achieve 
euglycemia in 4 months. Sections are immunostained for TNFα (green) and IL6 (red). Scale bar = 50 
µm. All tissues contain some green autofluorsecence, and TNFα expression is indicated by bright green 
spots, sometimes co-localizing with IL6 and appearing yellow-orange. In addition to the presence of 
large amounts of inflammatory markers, the failed adipose tissue shows other signs of inflammation 
such as enlargement of adipocytes and thickening of cell membranes.  Sections shown are representative 
3 failed BAT transplants analyzed.  
 

 
 
 
Supplementary Figure 4. Plasma adiponectin levels during glucose tolerance test in C57BL/6J mice: 
Adiponectin levels are compared in blood samples taken during IPGTT in normal and diabetic control 
groups, and mice that are euglycemic following BAT transplants.  No significant acute response to 
glucose is observed.   
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Supplementary Figure 5. Inhibition of insulin receptor impairs glucose tolerance in euglycemic BAT 
transplant NCRNU nude mice:  S981, a competitive inhibitor of insulin receptor, was administered 
immediately prior to GTT.  S961 resulted in impairment of glucose tolerance in both normal controls 
(A: n=3) and BAT transplant recipients euglycemic at 3 months (B: n=4). A: p<0.05 when 30, 60 and 
120 min. time points are compared with and without S961. B: p<0.05 when 60 and 120 min. time points 
are compared with and without S961.  
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Supplementary Figure 6. Progress of BAT transplant monitored by UCP-1 immunostaining in 
transplant site at different time points. UCP-1 appears brown with DAB staining in H&E sections.  A: 
Control, fresh embryonic BAT prior to transplant; B, C, &D: 2,3 and 6 months after transplant. Scale bar 
= 100 µm  
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Supplementary Figure 7.  IGF-1 immuno-staining at the BAT transplant site 3 months post transplant . 
IGF-1 appears brown with DAB staining in H&E sections.  A:  Transplanted BAT; B: Surrounding 
WAT; C:  Area showing BAT developing into WAT. Scale bar = 100 µm 
 

 


