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Plasmids and Constructs. Plasmids pcDNA3.1-AR and pBabe-AR were generated by inserting the 
full-length mouse AR cDNA. The pcDNA3.1-AR was constructed by cloning the full-length mouse AR 
cDNA from mouse prostate cDNA library into pcDNA3.1 empty vector (Life Technologies), under the 
control of human cytomegalovirus immediate-early (CMV) promoter for high-level expression in 
mammalian cells. The pBabe-AR was constructed by cloning the full-length mouse AR cDNA into 
pBabe-puro empty vector (Addgene). The plasmid pSuperior-siAR targeting to mouse AR was 
generated by inserting annealed oligonucleotides into pSuperior-GFP-neo vector (OligoEngine) as 
described previously (1). The nucleotide sequence for siAR was designed as 5'-
TCTAGCCTCAATGAGCTTG-3' to target mouse AR. The scrambled control shRNA unrelated to 
mouse AR was used as pSuperior-scr control.  
 
Insulin signaling analysis. N2A cells at approximately 70% confluence were transfected with 
pcDNA3.1-AR or pcDNA3.1 plasmids. After 48 hrs, cells were subjected to serum starvation for 16 hrs 
and then stimulated with 0 or 0.1 nM insulin for 30 min. Cells were harvested in modified ice-cold lysis 
buffer (50 mM Tris-HCl/pH 7.4, 150 mM sodium chloride, 1% NP40, 1% sodium deoxycholate, 1 mM 
sodium orthovanadate, 1 mM EGTA, 1 mM EDTA, 1 mM sodium fluoride, 2 mM PMSF and complete 
protease inhibitor cocktail (Roche Diagnostics). Hypothalamic insulin signaling was examined 
following intravenous insulin infusion (2-4). Mice were anesthetized and adequacy of the anesthesia was 
ensured by loss of pedal reflexes. The abdominal cavity was opened and 100 µl samples containing 5 
units of recombinant mouse insulin (Sigma-Aldrich) in 0.9% saline were injected into the inferior vena 
cava. Sham injections were performed with 100 µl of 0.9 % saline. At 10 min post-injection, the 
hypothalamus was dissected in ice-cold 0.9 % saline and frozen in liquid nitrogen immediately. The 
tissue lysates were prepared as described above and subjected to immunoprecipitation or Western 
blotting. 
 
Immunoprecipitation and western blot analysis. Protein extracts from hypothalamus (200 µg) were 
incubated with 5 µg anti-phosphotyrosine (PY20, Santa Cruz) in modified immunoprecipitation buffer 
(50 mM Tris-HCl/pH7.4, 150 mM sodium chloride, 1% NP-40, 1 mM EDTA) overnight at 4°C 
followed pre-incubation with protein A/G agarose beads (Santa Cruz) for 1 hr. Protein A/G agarose 
beads were added, followed by agitation for another 1 hr. Immunoprecipitates were extensively washed 
with immunoprecipitation buffer, boiled in 2X Laemmli buffer for 10 min and then subjected to Western 
blot analyses. Western blottings were performed with samples from immunoprecipitation, harvested cell 
lysates, or tissue lysates extracted from the hypothalamus or liver by incubation with primary antibodies 
(anti-pAKTSer473, anti-AKT, anti-pSTAT3Tyr705, anti-pIRTyr1146, anti-IRS1; Cell Signaling; anti-
AR, anti-GAPDH, anti-IRβ; anti-SOCS3, anti-STAT3, anti-Tubulin; Santa Cruz; anti-PTP1B; Upstate) 
overnight at 4°C. 
 
Histology analysis. Liver and adipose tissues were excised from mice, fixed in 4% paraformaldehyde 
for 16 hrs, embedded in paraffin, and sectioned at 5 µm thicknesses. Tissue sections were subsequently 
stained with hematoxylin and eosin (H&E). Images were acquired using an E800 microscope (Nikon) 
and a SPOT camera (Diagnostic Instruments). Oil Red O staining was performed in frozen liver sections 
to detect the presence of fat. 
 
Luciferase transactivation assay. Mouse 5' promoter region consisting of -1947 bp to +183 bp was 
amplified by PCR from mouse brain genomic DNA, and cloned into pGL3 reporter vector (Promega) to 
generate pGL3-PTP1B-Luc. Transfections were performed using Lipofectamine 2000 (Invitrogen) 
according to the manufacturer’s manual. Following treatment with 10 nM DHT or ethanol for 24 hrs, 
relative luciferase activities were measured by Dual-Luciferase reporter assay system (Promega). 
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Retrovirus production and infection. Stable GT1-7-AR cells were generated by retrovirus infection. 
For transfection, the phoenix packaging cells were plated at 2.5x106 cells on a 10-cm dish. After 24 hrs, 
the medium was replaced by fresh DMEM, followed by transfection with pBabe-AR or pBabe plasmid 
constructs. At 48 hrs post-transfection, the supernatant was collected and cleared by centrifugation at 
1500 rpm for 5 min at 4°C, passed through a 0.45 μm millipore filter, and stored at -70°C in aliquots 
until use. Cultured hypothalamic GT1-7 neuron cells were infected with retrovirus harboring pBabe-AR 
or pBabe constructs. Infected cells were allowed to grow 48 hrs following antibiotics selection 
(puromycin). Stably transfected GT1-7-AR cells were then monitored for expression of AR by western 
blotting.  
 
Immunohistochemistry Analysis. Brains were harvested following transcardial perfusion with 
phosphate-buffered saline (PBS) and 4% paraformaldehyde, post-fixed in 4% paraformaldehyde, and 
transferred to 6% and 30% sucrose for cryoprotection prior to freezing. 10 µm cryostat sections were 
thaw-mounted on polylysine-coated microscope slides. Slides were washed with PBS, permeabilized 
with 0.1% saponin, blocked with 5% normal goat serum, and then incubated with primary antibodies 
(Anti-AR (C-19), Santa Cruz; Anti-NeuN, Chemicon, Anti-GFAP, Chemicon) overnight at 4°C. On the 
following day, slides were washed with PBS and incubated with fluorescence-conjugated secondary 
antibodies (Invitrogen). Normal IgGs of the appropriate species were used as negative controls. 
 
Determination of NF-κB activation. The hypothalamus isolated from NARKO and WT controls were 
subjected to the nuclear protein extraction by NE-PER® Nuclear Extraction (Pierce, Thermo Scientific) 
according to the manufacturer’s instructions. Basal hypothalamic NF-κB activation was determined in 
nuclear extracts by PathScan® Total NF-κB p65 ELISA (Cell Signaling) according to the 
recommendations of the manufacturer.  
 
NF-κB DNA pull-down assay. Biotin-labeled oligonucleotides corresponding to the NF-κB response 
element (RE) were synthesized as follows: Biotin-5′- AGTTGAGGGGACTTTCCCAGGC-3′. Double 
stranded probes were made by annealing 100 ng/µl mixture of complimentary oligonucleotides in TNE 
(10 mM Tris-Cl, 50 mM NaCl, and 1 mM EDTA/pH 8.0) by heating to 95ºC for 5 min followed by 
slowly cooling to room temperature. Double stranded probes were then immobilized on streptavidin-
agarose by incubating in 0.2% BSA/PBS at 4ºC for 1 hr and then washed three times with PBS. Nuclear 
extracts (300 µg) from the mouse hypothalamus were prepared and incubated in binding buffer (10 mM 
Tris-HCl/pH7.4, 100 mM KCl, 1 mM DTT, 15% glycerol, 0.2% BSA and 25 µg/ml poly dI/dC) with 
immobilized probe on streptavidin agarose at 4ºC for 2 hrs. The complexes were collected by pulse 
centrifugation in a microcentrifuge, washed three times with PBS containing 0.05% Tween 20, eluted by 
addition of sample buffer, and boiled for 5 min. Proteins were then separated by 10% SDS-PAGE and 
analyzed by immune blot with antibodies. 
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Supplementary Figure 1. Characterization of NARKO mice.  (A) N2A cells plated on 6-well culture plate 
were transiently transfected with pSuperior-scr or pSuperior-siAR constructs to knockdown AR expression. 48 
hrs post-transfection manipulated N2A cells were subjected to serum starvation overnight followed by insulin 
(0.1 nM) stimulation for 30 min. The AKT phosphorylation responded to insulin stimulation was analyzed by 
anti-pSer473 AKT antibody in harvested cell lysates. Immunoblotting with anti-AR antibody was examined to 
detect AR expression levels and immunoblotting with anti-GAPDH was examined to detect equal amount of cell 
lysate loading. The ratios of pAKT to total AKT were statistically analyzed from three independent experiments 
(*p< 0.05). (B) Double immunohistochemistry with anti-AR (green) and anti-NeuN (red) antibodies in 
the hypothalamus of NARKO and WT mice. ARC, arcuate nucleus; VMH, ventromedial hypothalamus; 
DMH, dorsomedial hypothalamus; PVN, paraventricular nuclei. Scale bar, 50 um. (C) Quantitative 
analysis of the AR-NeuN immunohistochemical staining. Data presented as means ± SEMs (n=6 mice 
per group).  
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Supplementary Figure 2. AR suppresses the hypothalamic inflammation. (A) N2A cells were 
transiently co-transfected with synthetic NF-κB response element luciferase reporter (NF-κB-Luc), 
pcDNA3.1, and pcDNA3.1-AR constructs, 24 hrs before treatment. Transfected cells were treated with 
10 nM DHT or EtOH for 24 hrs and luciferase activities were measured. Data represent means ± SEMs 
of relative luciferase activity from four independent experiments. (B) DNA-binding activity of 
hypothalamic NF-κB was measured using DNA pull down assay from HFD-fed NARKO and WT mice. 
Lane 1 and 3 represents nuclear extract inputs from WT mice being captured by biotin-labeled DNA 
probes, while lane 2 and 4 represents nuclear extract inputs from NARKO. The amount of nuclear NF-
κB proteins captured by biotin-labeled NF-κB response element DNA probes were visualized by 
immuno blotting detected with anti-NF-κB p65 antibody. Immuno blot analysis of Histone 2A by anti-
Histone 2A antibody indicated equal inputs of nuclear extracts. (C) Expressions of hypothalamic Socs3 
mRNA in NARKO and WT mice at the age of 10 weeks-old following HFD feeding were determined 
by quantitative RT-PCR. Data presented as means ± SEMs; **p < 0.01 for NARKO versus WT; n=6 per 
group. (D) Immunoblot analysis of hypothalamic IRS1 protein extracted from NARKO and WT mice at 
the age of 10 weeks-old following HFD feeding. (E) Reactive astrocytes in the hypothalamus and 
hippocampus were detected by immunohistochemical staining with anti-GFAP antibody in chow-fed 
mice at the age of 20-weeks-old. Scale bar, 50 µm.  
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