
Figure S1 GR Expression in AgRP-neurons but not in POMC-neurons. (A) The color images shown in Fig. 1A are shown 

here in section 1. The images in section 2 are for an ARC location more rostral to the section 1. Although images similar to 

the section 2 images are typically used as representative AgRP-neuron-enriched images, more cuadal locations (like the 

above section 1 images) contain even more AgRP-neurons, as apparent in these images. (B) The ARC sections of GFP-

POMC transgenic mice were immunostained with anti-GR antibody. GFP+ POMC neurons did not express GR. POMC- and 

AgRP-neurons are known to be located in the lateral part of the ARC and near the 3rd ventricle, respectively. In support of 

the fact that GFP+ cells are indeed POMC-neurons and GR+ cells are AgRP-neurons, GFP+ and GR+ cells are located in the 

lateral part of the ARC and near the 3rd ventricle, respectively. The yellow scale bar in the DAPI panel is for 100 μm.      
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Figure S2 Intracerebroventricular (ICV) injection of GR antagonist, RU486. RU486 was 

introduced to the ARC via ICV injection (n=3 for each group), followed by in situ hybridization 

(ISH) for AgRP an NPY. The ISH signal intensity of serial coronal 12 μm sections of the ARC 

region was measured using ImageJ and plotted against the intensity of vehicle control samples.    
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Figure S3 Analysis of AgRP/NPY 

Promoters. (A) Deletions and point-

mutations were introduced to human 

AgRP promoter, which enabled us to 

map the AgRP-GRE (sequences 

shaded in gray). Both the Dex 

response and the synergy with Bsx 

were inseparable and required the 

AgRP-GRE. Dex failed to activate 

AgRP 1kb promoter in the presence of 

GR-C438A, a mutant GR incapable of 

binding to GRE. Progesterone also 

failed to activate AgRP 1kb promoter. 

Two primers for mouse hypothalamic 

ChIP assays are as shown, which 

produce a PCR product of 235 bp 

containing not only the AgRP-GRE but 

also the upstream Bsx-, FoxO1- and 

Stat3-sites. (B) Schematics for NPY 

promoter and the known response 

elements. The 1 kb NPY promoter 

containing a putative GRE did not 

respond to Dex. (C) Hybrid AgRP-

GRE motifs to map critical nculeotides 

in AgRP-GRE (see text).  
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Figure S4 Binding of AgRP promoter by GR and Bsx. Gel shift assays were carried out to show binding of GR and Bsx to AgRP-

GRE (A) and Bsx-response elements (C), respectively. * indicates a non-specific binding. Red and blue arrows indicate specific 

GR or Bsx band (red) and super-shifted GR band (blue), respectively. GRdim indicates a dimerization-defective (hence a DNA-

binding defective) mutant GR, GR-A458T. NA indicates N160A, a DNA-binding defective mutant Bsx protein with an ‘N to A’ 

mutation at the 160th amino acid in the DNA binding domain. The sequences of the probes are as shown (response elements  

highlighted in red). (B, D) Western blotting of in vitro translated Flag-tagged GR and Bsx proteins used in the gel shift assays.    
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Figure S5 Immunostining of Bsx in the ARC. The coronal sections of the ARC region of wild-type mice, 

either fed (lower row) or fasted for 24h (upper row), were immunostained with antibody against Bsx. 

Bsx levels were enhanced upon fasting as reported (Nogueiras et al. Endocrinology 149:3009, 2008).    



Ref. GREs +Dex BSX+ 
DEX 

1 mBcl-XL (I) +  - 

mBcl-XL (II) - NA 

mBcl-XL (III) - NA  

2 TAT + -  

3 Dax-1 + -  

4 MuRF1 + -  

5 ASBT (I) + -  

  ASBT (II) + -  

6 G6Pase (I, II) - NA  

  G6Pase (III) - NA  

7 b2-AR + -  

8 TH + -  

9 Sgk1 - NA  

10 ENaCa - NA 

11 MT-1 (I)  + -  

  MT-1 (II) + -  

Figure S6 Bsx as a Negative Regulator of GREs. 2-4 copies of the known GREs 

from the genes referenced below were cloned into the TK-LUC reporter. The 

response of these reporters to Dex alone or Dex+Bsx was examined in HEK293 

cells. 10 out of 16 GREs directed robust Dex response (indicated as + in +Dex 

column) and all of these Dex responses were potently suppressed by Bsx 

(indicated as – in Bsx+Dex column). GREs that did not respond to Dex were not 

affected by the presence of Bsx (NA).  
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Figure S7 AgRP-GRE-directed Expression of GFP in HEK293 and AgRP-neurons. (A) Schematics of AgRP-1kb:eGFP and 

(AgRP-GRE)7:eGFP reporters. (B) In HEK293 cells transfected with GR-expression vector, AgRP-1kb:eGFP reporter directed 

GFP expression in a Dex-dependent manner. Coexpression of Bsx significantly potentiated the Dex response. mCherry was 

used as a transfection indicator. Similar results were also obtained with (AgRP-GRE)7:eGFP reporter.  (C, D) The coronal 

sections of the ARC region of transgenic mice with (AgRP-GRE)7:eGFP, either fed (C) or fasted for 24h (C, D), were 

immunostained with antibodies against GFP and Bsx, as indicated.  
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Figure S8 Lack of GFP Expression in POMC-neurons, the DMH, and the PVN. (A) GFP+ cells in the ARC of AgRP-

1kb:eGFP transgenic mice were not immunostained with anti-POMC antibody. Of note, POMC antibody 

immunostained not only POMC-neuronal cell bodies (indicated as yellow arrows) but also axons and synaptic termini. 

(B, C) GFP expression was hardly detected either in the DMH (B) or in the PVN (C), while the DMH and the PVN 

expressed Bsx and GR, respectively. The yellow scale bars denote 100 μm (A-C). 
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