
Legends for Supplemental Figures 

Supplemental Figure 1 

Effect of atorvastatin on MMP release in primary adult human lung fibroblasts (HLF).  

HLF cells cultured in monolayer were treated as described in Figure.  Supernatant media 

were subjected to western blot analysis for MMP-1 and MMP-3, and gelatin zymography 

for MMP-2 and MMP-9.  Panel A:  MMP-1 western blot.  The band corresponding to the 

latent form is indicated by the arrow.  Panel B: Quantification of MMP-1 staining.  Panel 

C:  MMP-3 western blot.  The band corresponding to the latent form of MMP-3 is 

indicated by the arrow.  Panel D: Quantification of MMP-3 staining.  Panel E:  Gelatin 

zymography for MMP-2 and MMP-9.  Panel F: Quantification of MMP-2.  Densitometry 

data are shown as mean ± SEM for three separate experiments performed on separate 

occasions. *p < 0.05 compared to the cytokine-treated controls.  STD:  MMP-1 and 

MMP-3 standards, CTR:  control, CK:  cytokines (TNF- + IL-1), Atr:  atorvastatin, 

HT1080:  supernatant from HT1080 cell monolayer culture as a positive control. 

 

Supplemental Figure 2 

Effect of atorvastatin on MMP-1 release in 3D culture. HFL-1 fibroblasts were cast into 

collagen gels and released into media treated as described in Figure 6. After 3 days of 

culture, harvested media were subjected to western blot analysis for MMP-1.  Panel A:  

Western blot.  The latent form is indicated by the arrow and active forms are indicated by 

the bracket. Panel B:  Quantification of the latent form of MMP-1; data are expressed 

relative to that in cytokine stimulated cells.   Panel C: Quantification of the active form 

MMP-1; data are expressed relative to that present in cytokine and neutrophil elastase 



stimulated cells. Data are shown as mean ± SEM from three separate experiments, each 

of which included triplicate gels for each condition. Horizontal axes: culture conditions. 

*p < 0.05.  CK: cytokines (TNF-IL-1) added, NE: neutrophil elastase. 

 

Supplemental Figure 3 

Effect of atorvastatin on MMP-3 release in 3D culture. HFL-1 fibroblasts were cast into 

collagen gels and released into media treated as described in Figure 6.  After 3 days of 

culture, harvested media were subjected to Western blot analysis for MMP-3.  Panel A:  

Western blot for MMP-3.  The latent form is indicated by the arrow and active form is 

indicated by the bracket. Panel B:  Quantification of the latent form of MMP-3; data are 

expressed relative to that in cytokine stimulated cells..  Panel C: Quantification of the 

active form MMP-3; data are expressed relative to that present in cytokine and neutrophil 

elastase stimulated cells. Data are shown as mean ± SEM from three separate 

experiments, each of which included triplicate gels for each condition. Horizontal axes: 

culture conditions. *p < 0.05, **p < 0.001.  CK: cytokines (TNF- IL-1) added, NE: 

neutrophil elastase added. 

 

Supplemental Figure 4 

Effect of atorvastatin on MMP-2 and MMP-9 release in 3D culture. Panel A: HFL-1 

fibroblasts were cast into collagen gels and released into media treated as described in 

Figure 5.  After 3 days of culture, harvested media were subjected to gelatin zymography.  

Panel A: Representative zymogram. The arrows indicate the molecular size 

corresponding to the latent and active forms of MMP-2 and MMP-9. Panel B:  



Quantification of the latent form MMP-9; data are expressed relative to that in cytokine 

stimulated cells..  Panel C: The relative intensity of active form MMP-9; data are 

expressed relative to that present in cytokine and neutrophil elastase stimulated cells. 

Data are shown as mean ± SEM from three separate experiments, each of which included 

triplicate gels for each condition. Horizontal axes:  culture conditions.  *p < 0.01. 

HT1080: supernatant from HT1080 cell monolayer culture as a positive control, CK: 

cytokines (TNF-IL-1) added, NE: neutrophil elastase added. 

 

Supplemental Figure 5 

Effect of mevalonate and isoprenoids on atorvastatin inhibition of collagen gel 

degradation. HFL-1 fibroblasts were cast into collagen gels and released into floating 

media (SF-DMEM) containing atorvastatin (2.5 M) with or without mevalonate (100 

M), FPP (5 M) and GGPP (5 M).  One hour later cytokines (TNF- 5 ng/ml and IL-

1ng/ml) were added, then NE was added the next day. After 3 days of culture, gels 

were harvested and hydroxyproline was measured. Vertical axis: hydroxyproline (% of 

control); horizontal axis: culture conditions. The data presented are mean ± SEM from 

three separate experiments, each of which included triplicate gels for each condition. *p 

< 0.05. Mev:  mevalonate, CK: cytokines (TNF- + IL-1), NE: neutrophil elastase.  

 

 

Supplemental Figure 6 

Effect of mevalonate and isoprenoids on atorvastatin inhibition of MMP release in 3D gel 

culture.  HFL-1 fibroblasts were cast into collagen gels and released into media treated as 



described in Supplemental Figure 5.  Media were harvested after 3 days and subjected to 

Western blot analysis and gelatin zymography.  Panel A:  Western blot for MMP-1. Size 

corresponding to the latent form is indicated by the arrow, and size corresponding to the 

active form is indicated by the bracket. Panel B: Quantification of the active form MMP-

1, normalized to cells treated with cytokines and neutrophil elastase.  Panel C:  Western 

blot for MMP-3. Size corresponding to the latent form is indicated by the arrow, and size 

corresponding to the active form is indicated by the bracket.  Panel D:  Quantification of 

the active form of MMP-3, normalized to cells treated with cytokines and neutrophil 

elastase. Panel E:  Gelatin zymography. The arrows indicate molecular sizes 

corresponding to latent and active forms of MMP-2 and MMP-9. Panel F: The relative 

intensity of active form MMP-9, cells treated with cytokines and neutrophil elastase.  

Densitometry data are mean ± SEM from three experiments performed on separate 

occasions, each of which included triplicate gels for each condition. *p < 0.. Vertical 

axes: relative intensity of active form MMP-1, -3 and -9 (% of CK + NE); horizontal 

axes: culture conditions. CK: cytokines (TNF-+ IL-1), NE: neutrophil elastase, Mev: 

Mevalonate, HT1080: supernatant from HT1080 cell monolayer culture as a positive 

control. 

 

 
Supplemental Figure 7 

Effect of mevalonate and GGPP on atorvastatin inhibition of collagen gel degradation 
mediated by adult human lung fibroblasts (HLF).  HLF cells were cast into collagen gels 
and released into floating media (SF-DMEM) containing atorvastatin (2.5 M) with or 
without mevalonate (100 M) and GGPP (5 M). One hour later, cytokines (TNF- 5 
ng/ml and IL-12 ng/ml) were added and then NE was added the next day. After 3 days 
of culture, gels were harvested and hydroxyproline was measured. Vertical axis: 
hydroxyproline (% of control); horizontal axis: culture conditions. The data presented are 



mean ± SEM from three separate experiments, each of which included triplicate gels for 
each condition. *p < 0.05. Mev: mevalonate, CK: cytokines (TNF- + IL-1), NE: 
neutrophil elastase. 
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