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Figure S1. Melanoma cells are responsive to GH treatment in vitro. (A). Relative RNA expression 

of growth hormone receptor (Ghr) in B16-F10 mouse melanoma cells compared with L cell mouse 

fibroblast cells by real-time RT-qPCR. The net RNA levels of Ghr is presented in 2^(-dCt) format (n=3). 

(B). Phosphorylated STAT5 in B16-F10 mouse melanoma cells treated with bGH for short term (15 

minutes to 3 hrs). B16-F10 cells were treated with bGH for different lengths of time as indicated. 

Densitometry analysis of individual blots was performed using Image Studio LITE Ver 5.2. Protein 

levels were normalized against the expression β-Actin. Quantification are shown in bar graphs (n=3). 

(C). Efficiency of GHR knock down by siRNA. In order to knockdown the GHR, three different GHR-

specific siRNAs were tested, and the efficiency of each was evaluated at various time points relative 



to a non-specific siRNA (Scramble siRNA) by using realtime RT-qPCR to measure the relative 

expression levels of Ghr mRNA. Relative RNA levels are presented in 2^(-ddCt) format. RNA 

expression was normalized against reference genes. (n=3). (D). Down regulation of phosphorylated 

STAT5 by knock down of GHR (n=3). (E). Released IGF-1 in serum-starved B16-F10 cells treated with 

bGH measured by ELISA (n=3). Data are presented as mean ± standard deviation (*, p<0.05, Mann-

Whitney U test). 

 

Figure S2. Relative RNA expression of Ghr, Igf-1, and Igf-1r in B16-F10 mouse melanoma tumors 

from bGH and GHRKO mice. (A). Relative expression of Ghr RNA in tumors from bGH mice. Male 

bGH (n=5) mice vs male WT mice (n=6). Female bGH (n=7) and female WT mice (n=6). (B). Relative 

expression of Igf-1 RNA in tumors from bGH mice. Male bGH (n=5) mice vs male WT mice (n=6). 

Female bGH (n=7) and female WT mice (n=6). (C). Relative expression of Igf-1r RNA in tumors from 

bGH mice. Male bGH (n=5) mice vs male WT mice (n=6). Female bGH (n=7) and female WT mice 

(n=6). (D). Ghr RNA in tumors from GHRKO mice. (E). Expression of Igf-1 RNA in tumors from 

GHRKO mice. (F). Expression of Igf-1r RNA in GHRKO mice. Male GHRKO mice (n=6) vs male WT 

mice (n=8); Female GHRKO mice (n=4) and female WT mice (n=5). Relative RNA levels are presented 

in 2^(-ddCt) format. RNA expression was normalized against reference genes. Data are presented as 

mean ± standard error (unpaired student’s t-test). 



 

Figure S3. GH does not alter the metabolism of either mouse melanoma cells treated with GH for 24 

hours or mouse melanoma tumors in bGH and GHRKO mice. (A). The glycolysis rate of cultured B16-

F10 cells was not affected by bGH treatment for 24 hours. Data are presented as mean ± standard 

deviation (n=3-4; Mann-Whitney U test).  .(B). Oxidative phosphorylation of cultured B16-F10 cells was 

not affected by GH treatment for 24 hours. Data are presented as mean ± standard deviation (n=3-4). 

(C-D) ECAR and OCR of melanoma slices from bGH and WT mice (n=4-6). (E-F) ECAR and OCR of 

melanoma slices from GHRKO and WT mice (n=4-6). The measurements were normalized to tumor 

weight per sample. Data are presented as mean ± standard error (unpaired student’s t-test). 



 

Figure 4. Genotypic changes in ABC efflux pump expression in B16-F10 mouse melanoma in vitro. 

(A-D). Relative RNA levels in B16-F10 mouse melanoma cells treated with 0, 50 or 500 ng/mL bGH 

for 6, 24, 48 and 72 hours, were queried by real-time RT-qPCR for different ABC efflux pumps. 

Relative RNA levels are presented in 2^(-ddCt) format. RNA expression was normalized against 

reference genes (n=3). (E). Relative RNA levels in B16-F10 mouse melanoma cells treated with 0, 40, 

400, or 800 ng/mL IGF-1 for 24 and 48 hours, were queried by real time RT-qPCR. Relative RNA levels 

are presented in 2^(-ddCt) format. RNA expression was normalized against reference genes (n=3). 

Data are presented as mean ± standard deviation (Mann-Whitney U test). 



 

Figure S5. Genotypic changes in ABC efflux pump expression in B16-F10 mouse melanoma tumors 

in vivo. Relative RNA levels in B16-F10 mouse melanoma tumors grown in vivo in bGH male (A), 

bGH female (B), GHRKO male (C), and GHRKO female (D) mice were queried by real-time RT-qPCR 

for seven different ABC efflux pumps. Relative RNA levels are presented in 2^(-ddCt) format. RNA 

expression was normalized against reference genes. bGH male (n=5), WT male (n=6), bGH female 

(n=7), WT female (n=6); GHRKO male (n=6), WT male (n=8), GHRKO female (n=4), WT female (n=5). 

(E-F). Proteins levels of ABC efflux pumps of tumors from WT and bGH mice or GHRKO mice. WB 

was performed using appropriate antibodies. Densitometry analysis of individual blots was 

performed using Image Studio LITE Ver 5.2. Protein levels were normalized against the expression 

β-Actin. The relative expression levels (fold change) are labeled under each band. Quantification are 

shown in bar graphs. bGH male (n=5), WT male (n=6), bGH female (n=7), WT female (n=6); GHRKO 

male (n=6), WT male (n=8), GHRKO female (n=4), WT female (n=5). (G) Heatmap showing the 

variations in protein expression of ABC efflux pumps in tumors in bGH or GHRKO mice (both sexes 

combined). bGH mice (n=12), WT mice (n=12). GHRKO mice (n=10), WT mice (n=13). Data are 

presented as mean ± standard error. (* as compared with WT mice, p≤0.05, unpaired student’s t-test). 



 

Figure S6. Genotypic changes in markers of epithelial-to-mesenchymal transition (EMT) in B16-F10 

mouse melanoma in vivo. Relative RNA levels in B16-F10 mouse melanoma tumors grown in vivo in 

bGH male (A), bGH female (B), GHRKO male (C), and GHRKO female (D) mice were queried by real-

time RT-qPCR for five known markers of EMT. Relative RNA levels are presented in 2^(-ddCt) 

format. RNA expression was normalized against reference genes. bGH male (n=5), WT male (n=6), 

bGH female (n=7), WT female (n=6); GHRKO male (n=6), WT male (n=8), GHRKO female (n=4), WT 

female (n=5). Data are presented as mean ± standard error (*, p<0.05, unpaired student’s t-test). (E). 

Relative RNA levels in B16-F10 mouse melanoma cells treated with 0, 40, or 400 ng/mL IGF-1 for 48 

hours were queried by real-time RT-qPCR. Relative RNA levels are presented in 2^(-ddCt) format. 

RNA expression was normalized against reference genes (n=3). Data are presented as mean ± standard 

deviation. (* as compared with control; *, p<0.05, Mann-Whitney U test). (F-G) Proteins levels of EMT 

markers of tumors from WT, bGH (F) or GHRKO (G) mice. WB was performed using appropriate 

antibodies. Densitometry analysis of individual blots was performed using Image Studio LITE Ver 

5.2. Protein levels were normalized against total protein. The relative expression levels (fold change) 

are labeled under each band. Quantification are shown in bar graphs. bGH male (n=5), WT male (n=6), 



bGH female (n=7), WT female (n=6); GHRKO male (n=6), WT male (n=8), GHRKO female (n=4), WT 

female (n=5). Data are presented as mean ± standard error. (H). Heat-map showing the variations in 

RNA and protein expression of EMT markers in tumors in bGH or GHRKO mice (both sexes 

combined; unpaired student’s t-test). 

 

  



 

  



Fig. S9. Original images for Western blotting.  
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Fig. S9. Original images for Western blotting.  
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Fig. S9. Original images for Western blotting.  
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Fig. S9. Original images for Western blotting.  
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Fig. S9. Original images for Western blotting.  
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