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AAV-TBGp-Cre treatment resulted in hepatocyte-specific GH receptor gene 
recombination 
 
Supplementary Figure 1. Generation of the adult-onset, liver-specific GH receptor knock-down (aLivGHRkd, Kd) 
mouse model. Mice were maintained on a standard chow diet. A) aLivGHRkd mice were generated by treating 10-12 wk old, 

GHR floxed mice with 1.5x1011 genome copies (GC) of an adeno-associated adenovirus serotype 8 bearing a hepatocyte-
specific promoter (Thyroxine Binding Globulin) driving Cre recombinase (AAV-TBGp-Cre/AAV8.TBG.PI.Cre.rBG), delivered by 

lateral tail vein injection (100l saline).  GHR floxed mice treated with AAV-TBGp-Null/AAV8.TBG.PI.Null.bGH served as 
controls (C). Seven days after AAV injection metabolic endpoints were assessed. B) Cre recombinase mRNA levels were only 
detectable in liver samples of AAV8.TBG.PI.Cre.rBG treated mice. C) Recombination of mouse Ghr allele only occurred in liver 
samples of AAV8.TBG.PI.Cre.rBG treated mice. D) In order to confirm that expression was isolated in hepatocytes, WT mice 
were treated with a vector expressing green floresecence protein (AAV8.TBG.PI.EGFP.rBG), where GFP mRNA levels were 
only observed in liver samples. E) Photomicrographs of a section (20X, left) and magnification of yellow square inset (right) of 
AAV8.TBG.PI.EGFP.rBG infected livers, demonstrating hepatocytes (*), but not other cell types (#) express GFP. Liver 
sections were stained against GFP.  
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Mice injected with AAV-TBGp-Cre lose hepatic GHR protein 
 
Supplementary Figure 2. Western-blots of hepatic extracts of male and female control and aLivGHRkd mice. GHR 

protein and β-actin were detected. GHR, GHR protein band. NS, non-specific band. 
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AAV-vector treatment did not increase hepatic inflammatory markers 
 
Supplementary Figure 3. Assessment of inflammatory markers in mice treated with saline and adeno-associated 
virus. Treatment of mice with adeno-associated adenovirus did not increase markers of inflammation. 
 
A) Plasma ALT levels were measured in male and female chow-fed mice 7 days after lateral tail vein injection of saline, 

AAV8.TBG.PI.Null.bGH or AAV8.TBG.PI.Cre.rBG vectors. Plasma was collected from trunk-blood. 
 
B) Hepatic IL-6 and TNF-α expression was measured in male and female control and aLivGHRkd mice under basal 

conditions - food removed at 0800h and mice killed 4h later 1200h; overnight fast - food was removed at 1700h and mice were 
killed the next morning at 0900h; refed - overnight fasted mice were allowed to eat for 6h (0800h-1400h). Data are expressed 
as mean ± SEM of relative data of the control fed and control fasted mice average expression. Refed data are shown as 
relative data of control fasted mice (set as 100%).  Asterisk indicates endpoints that differ between control and aLivGHRkd 
mice within feeding status. a, indicates endpoint that differ between fasted and refeeding between group. *,a, p<0.05.  
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Loss of hepatic GH receptor reduces plasma IGF-I levels (removing IGF-I negative 
feedback regulation to the somatotropes) leading to an increase in GH mRNA and 
expression of GH-secretagogue receptors (GHRH-R and GHS-R). However, mean 
plasma GH levels were not significantly altered. 
 
Supplementary Figure 4. Assessment of IGF-I negative feedback on somatotropes and GH secretion in aLivGHRkd 
mice. It would be predicted that the reduction of plasma IGF-I in aLivGHRkd  reduces negative feedback to the pituitary 

somatotrope, leading to a rise on GH secretion and plasma GH levels. To assess if somatotrope function is altered in 
aLivGHRkd mice we have measured pituitary GH mRNA levels, as well as GHRH-R and GHS-R (two major stimulatory 
receptors of GH secretion). 
 
A) Pituitary GH gene expression, B) plasma GH levels, and pituitary (C) GHRH-R and (D) GHS-R gene expression  

were measured in male and female chow-fed GHR floxed mice 7 days after injection of  AAV8.TBG.PI.Null.bGH (control [c]; 
open columns or squares) or AAV8.TBG.PI.Cre.rBG (aLivGHRkd [kd], solid columns or squares). Plasma was collected from 
trunk-blood. 
 
aLivGHRkd induced hepatic GH resistance and reduced plasma IGF-I (In text, Figure 1D) which led to an increase in 
expression of GH and GH secretagogue receptors in male but not female mice. Despite these changes circulating GH levels 
did not differ. 
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Supplementary Figure 5. Newly synthetized TG-bound fatty acids (FA) in aLivGHRkd mice. A) Fractional labeling of 

hepatic new TG-bound stearate and oleate in male control and aLivGHRkd mice, and B) percentage of newly made palmitate 

(2H-labeled) in male and female control and aLivGHRkd mice after 4% heavy water enrichment of total body water for 4h in 
mice after 10h food removal at 0600h.  Asterisks indicate differences between control and aLivGHRkd. **, p<0.01; ***, 
p<0.001. 
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Supplementary Table 1. Endpoints measured in male and female control and aLivGHRkd mice under basal conditions 
(killed 4h after food removal starting at 0800h). Ex vivo lipolysis assessed by glycerol production in vitro of UG-WAT 

explants under basal or isoproterenol–stimulated  conditions. Plasma insulin and triglycerides (TG) obtained from trunk-blood. 
Asterisks indicate differences between control and aLivGHRkd. *, p<0.05; **, p<0.01. nm, no-measured. 
 

 Males  Females  
 Control  aLivGHRkd  Control  aLivGHRkd  
Ex vivo lipolysis (µg 

glycerol/g fat/h)  Mean  
 

SEM  Mean  
 

SEM  Mean  
 

SEM  Mean  
 

SEM  

Vehicle  1.61  ±  0.55  1.15  ±  0.45  nm  
  

nm  
  Isoproterenol-

stimulated  2.87  ±  0.58  2.56  ±  0.80  nm  
  

nm  
  

 
Mean  

 
SEM  Mean  

 
SEM  Mean  

 
SEM  Mean  

 
SEM  

Insulin  
(ng/ml)  0.48  ±  0.06  1.26**  ±  0.17  0.28  ±  0.02  0.53*  ±  0.07  

TG  
(mg/dL)  38.34  ±  3.21  77.22*  ±  11.85  33.26  ±  3.14  38.93  ±  5.61  

 

Supplementary Table 2. Endpoints measured in overnight (on) fasted [food removed at 1700h, killed the following day 
at 0900h [16h total]) and 6h-refed after an overnight fasting [16h (on) + 6h (R)] male and female control and 
aLivGHRkd mice.  Plasma NEFA and ex vivo lipolysis assessed by glycerol production in vitro of UG-WAT explants under 

basal or isoproterenol–stimulated  conditions. Plasma insulin and triglycerides (TG) obtained from trunk-blood. Asterisks 
indicate differences between control and aLivGHRkd. *, p<0.05; **, p<0.01. nm, no-measured. 
 

 
 

Males  Females  
 

 
Control  aLivGHRkd  Control  aLivGHRkd  

 
Group  Mean  

 
SEM  Mean  

 
SEM  Mean  

 
SEM  Mean  

 
SEM  

NEFA  
(mEq/L)  

16h (on)  0.77  ±  0.07  0.90  ±  0.09  0.80  ±  0.02  0.84  ±  0.06  
16h (on) +6h (R)  0.48  ±  0.46  0.58  ±  0.09  0.28  ±  0.01  0.36  ±  0.04  

Ex vivo lipolysis (µg 

glycerol/g fat/h)  
 

Mean  
 

SEM  Mean  
 

SEM  Mean  
 

SEM  Mean  
 

SEM  

Basal  16h (on)  2.96  ±  0.43  2.31  ±  0.16  nm  
  

nm  
  Basal  16h (on) +6h (R)  1.52  ±  0.13  1.37  ±  0.08  nm  

  
nm  

  Isoproterenol-stimulated  16h (on) +6h (R)  3.33  ±  0.38  4.29  ±  0.32  nm  
  

nm  
  

 
Group  Mean  

 
SEM  Mean  

 
SEM  Mean  

 
SEM  Mean  

 
SEM  

Insulin  
(ng/ml  

16h (on)  0.58  ±  0.19  0.92  ±  0.13  0.14  ±  0.03  0.35  ±  0.12  
16h (on) +6h (R)  2.75  ±  0.97  1.73  ±  0.35  2.99  ±  0.21  1.32**  ±  0.24  

TG  
(mg/dL)  

16h (on)  59.86  ±  11.36  94.64  ±  15.88  61.03  ±  4.73  58.17  ±  7.26  
16h (on) +6h (R)  127.50  ±  21.13  222.27*  ±  36.32  113.67  ±  23.05  181.05  ±  22.83  
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Supplementary Table 3. qRT-PCR primers used in this study 
 

Gene  Sense primer  Antisense primer  
Gh  TCAGGAGGCTAGGCTTTTCC  TTCCATGTCGGTTCTCTGCT  

Ghrhr  ACCCGTATCCTCTGCTTGCT  AGGTGTTGTTGGTCCCCTCT  
Ghsr  TCAGGGACCAGAACCACAAA  CCAGCAGAGGATGAAAGCAA  
Ghr  TCTGGAAAGCCTCGATTCAC  TCAGGGCATTCTTTCCATTC  
Igf1  TCGTCTTCACACCTCTTCTACCT  ACTCATCCACAATGCCTGTCT  

Glut2  TGCTGGCCTCAGCTTTATTC  TTTCTTTGCCCTGACTTCCTC  
Gck  AAACTACCCCTGGGCTTCAC  ATTGCCACCACATCCATCTC  
Pklr  AGGAGTCTTCCCCTTGCTCTAC  GGAGAGGCGTTTCAGGATATG  

G6pc  TCGAGGAAAGAAAAAGCCAAC  CAATGCCTGACAAGACTCCA  
Pck1  TGGGGTGTTTGTAGGAGCAG  CCAGGTATTTGCCGAAGTTG  
Acc-1  ATCCTGCGAACCTGGATTCT  CCCACCAGAGAAACCTCTCC  
Fasn  TGAGCACACTGCTGGTGAAC  CAGGTTCGGAATGCTATCCA  

Elovl6  TCCAATGGATGCAGGAAAAC  AAGAGTCAGCGACCAGAGCA  
Scd1  ATCGCCCCTACGACAAGAAC  GTTGATGTGCCAGCGGTACT  
Cpt1a ACAACAACGGCAGAGCAGAG GGACACCACATAGAGGCAGAAG 
Atgl  CTGATGACCACCCTTTCCAA  TGCTACCCGTCTGCTCTTTC  
Hsl  GCACTACAAACGCAACGAGA  CAGAGACGACAGCACCTCAA  

Adrb3  AGAAACGGCTCTCTGGCTTT  CACGAACACGTTGGTTATGG  
Dgat2  CTACTCCAAGCCCATCACCA  CAGTTCACCTCCAGCACCTC  
Gpat  GGTGAGGAGCAGCGAGATT  GGACAAAGATGGCAGCAGAG  

Srebp1c  GGAGCCATGGATTGCACATT  GGCCCGGGAAGTCACTGT  
Ppar  GACAGGAAAGACAACGGACAAA  GCTTCTACGGATCGAAACTGG  

CyclophilinA  TGGTCTTTGGGAAGGTGAAAG  TGTCCACAGTCGGAAATGGT  
β-actin  CTGGGACGACATGGAGAAGA  ACCAGAGGCATACAGGGACA  

Hprt  CAGTCAACGGGGGACATAAA  AGAGGTCCTTTTCACCAGCAA  
Gapdh  ATGGCCTTCCGTGTTCCTAC  GCCTGCTTCACCACCTTCTT  

Cre  CGTACTGACGGTGGGAGAAT  CGTACTGACGGTGGGAGAAT  
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Supplementary Table 4. Antibody table. Antibodies for GHR (provided by Dr. SJ Frank), SREBP, GCK (Santa Cruz 

Biotechnology, Dallas, TX), Phospo-AKT, AKT, β-Actin, β-Tubulin, GFP and Anti-mouse IgG Alexa Fluor (R) 488 (Cell 
Signaling Technology, Inc, Danvers, MA) and Goat Anti-Rabbit IgG HRP conjugate (Bio-Rad Laboratories). WB: Western-blot; 
IHC: Inmunohistochemistry. 
 

Protein  Cat# /Ab-Name  Dilution  Application  
GHR  AL47  1:2000  WB  

SREBP1  C-20  1:500  WB  
SREBP1  H-160  1:500  WB  

GCK  H-88  1:500  WB  
AKT  9272  1:1000  WB  

AKT (S473)  9271  1:500  WB  
AKT (T308)  4056  1:500  WB  
β-Actin  4970  1:1000  WB  

β-Tubulin  2128  1:1000  WB  
GFP  2955  1:100  IHC  

Anti-mouse IgG Alexa Fluor (R) 488  4408  1:500  IHC  
Goat Anti-Rabbit IgG HRP conjugate  170-6515  1:2000  WB  

 

 


