
 

Supplementary Figure Legends 

 

 

Supplementary Figure 1.  Sarcoma cell lung colonization is dependent on HIF1α and 

PLOD2. A) KP and KPH tumor sections were stained with CD31 and vessel density  was 

measured (left panel). Sections were also stained with Hoescht dye in order to evaluate vessel 

perfusion (right panel). B) Muscle tissue adjacent to KP and KPH tumors was stained with H&E 

and picrosirius red. Normal muscle tissue; (white arrow), bordering tumor areas; (black arrow), 

normal collagen; (blue arrow), vasculature; (grey arrow). C) Longer Western blot exposure 

(corresponding to Fig.1G) of sarcoma cells derived from KP and KPH tumors. Expression of 

HIF1α and PLOD2 proteins is present, albeit at lower levels, under normoxic conditions. D) 

Representative mages of lungs from tail vein injection of 100,000 HT-1080 cells transduced with 

Scr, HIF1α, or PLOD2 shRNA containing virus. Black arrow; sarcoma foci. E) Quantification of tail 

vein injection assay from (D). Cells were treated with hypoxia for 16 hrs prior to injection. (all P 

values < 0.0037) 

  

Supplementary Figure 2. HIF1α is not required for primary sarcoma formation. (A) (left) 

Tumor transplant using 1x106  Scr or HIF1α-deficient KIA cells subcutaneously injected into 

flanks of nude mice. (right) Tumor weight was determined upon dissection of euthanized animals. 

(B) Western blot analysis of KIA cells stably expressing Scr, HIF1α, or HIF2α shRNAs showing 

efficacy and specificity of HIF knockdown. (C) qRT-PCR of Scr and HIF1α-deficient KIA tumor 

tissue. (D) (left) Tumor transplant using 1x106  Scr or HIF1α-deficient HT-1080 cells 

subcutaneously injected into flanks of nude mice. (right) Tumor weight was determined upon 

dissection of euthanized animals.  (E) Western blot analysis of HT-1080 cells stably expressing 

Scr, HIF1α, or HIF2α shRNAs. (F) qRT-PCR of KIA cells stably expressing Scr or HIF1α shRNAs 

under normoxic and hypoxic conditions. (G) 4-12% NuPage Bis-Tris (top panel) gradient gels 
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were used to characterize collagen structure in KP cells treated with scr, HIF1α, or PLOD2 

shRNA. *monomers, **dimers, and ***trimers of collagen I were detected. Confirmation of PLOD2 

and HIF1α deletion was established using standard 10% SDS-PAGE gels (bottom panel). 

Hypoxia exposure lasted 48 hours. 

 

Supplementary Figure 3. HIF1α and PLOD2 mediate sarcoma cell migration. (A) (left) 

Transwell migration assay of normoxic and hypoxic KP cells expressing Scr or HIF1α specific 

shRNAs. Quantification showed an increase in control cell migration when cells are exposed to 

hypoxia (P <0.0001). The hypoxia-induced migration is lost when HIF1α is depleted (P <0.0001). 

(right) Transwell migration assay of normoxic and hypoxic KP cells expressing Scr or PLOD2 

specific shRNAs. Quantification showed an increase in control cell migration when cells are 

exposed to hypoxia (P <0.0001). The hypoxia-induced migration is lost when PLOD2 is ablated. 

(B) (left) Transwell migration assay of normoxic and hypoxic KIA cells expressing Scr or HIF1α 

specific shRNAs. Quantification showed an increase in control cell migration when cells are 

exposed to hypoxia (P <0.0001). The hypoxia-induced migration is lost when HIF1α is depleted 

(P=0.0002). (right panel) Transwell migration assay of normoxic and hypoxic KIA cells expressing 

Scr or PLOD2 specific shRNAs. Quantification showed an increase in control cell migration when 

cells are exposed to hypoxia (P =0.0005). The hypoxia-induced migration is lost when HIF1α is 

depleted (P =0.0003). (C) (left) Transwell migration assay of normoxic and hypoxic HT-1080 cells 

expressing Scr or HIF1α specific shRNAs. Quantification showed an increase in control cell 

migration when cells are exposed to hypoxia (P <0.0001). The hypoxia-induced migration is lost 

when HIF1α is depleted (P <0.0001). (right) Transwell migration assay of normoxic and hypoxic 

HT-1080 cells expressing Scr or PLOD2 specific shRNAs. Quantification showed an increase in 

control cell migration when cells are exposed to hypoxia (P <0.0001). The hypoxia-induced 

migration is lost when PLOD2 is silenced. 

 

Supplementary Figure 4. HIF1α and PLOD2 mediate migration via a cell extrinsic 

mechanism in KP cells. (A) Scratch migration assays of confluent, and therefore oxygen and 
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nutrient-limited, KP cells stably expressing Scr, HIF1α, or PLOD2 specific shRNAs and either 

copGFP (HIF1α, PLOD2) or dsRed (Scr). Green and Red cells are mixed 1:1. (B) Quantification 

of recovery from (A) (all P values are ≤ 0.0012). (C) Western blot analyses of KP cells treated as 

in (A) and (B). ShRNA-mediated knockdown of HIF1α and PLOD2 shown here also reflects 

knockdown occurring in panels Supplementary Figure 2 as cell lines generated for these assays 

were then transduced with copGFP lentivirus of dsRed lentivirus. 

 

Supplementary Figure 5. HIF1α and PLOD2 mediate migration via a cell extrinsic 

mechanism in HT-1080 cells. (A) Scratch migration assays of confluent, and therefore oxygen 

and nutrient-limited,  HT-1080 cells stably expressing Scr, HIF1α, or PLOD2 specific shRNAs and 

either copGFP (HIF1α, PLOD2) or dsRed (Scr). Green and Red cells are mixed 1:1. (B) 

Quantification of recovery from (A) (all P values are ≤ 0.0123). (C) Western blot analyses of HT-

1080 cells treated as in (A) and (B). ShRNA-mediated knockdown of HIF1α and PLOD2 shown 

here also reflects knockdown occurring in Supplementary Figure 2 as cell lines generated for 

these assays were then transduced with copGFP lentivirus of dsRed lentivirus. (D) Proliferation of 

HT-1080 cells expressing Scr, HIF1α, or PLOD2 specific shRNAs under hypoxic conditions. Cells 

were counted daily. 

 

Supplementary Figure 6. Expression of WT and mutant PLOD2 in sarcoma cells. (A) 

Western blot analyses of PLOD2 and HIF1α in HT-1080 cells treated as in Figure 4B,C. Wild type 

PLOD2; upper band, ectopically expressed PLOD2; lower band. (B) qRT-PCR analyses of KIA 

cells treated as in Figure 4A. (C) qRT-PCR analyses of KIA cells treated as in Figure 5B. (D) 

qRT-PCR analyses of HT-1080 cells treated as in Figure 5B. (E) Western blot analyses of HT-

1080 and KIA cells treated as in Figure 5A,B.  

 

Supplementary Figure 7. Minoxidil treatment does not affect primary tumor volume or 

overall animal weight. (A) Tumor weight was determined upon dissection of euthanized animals. 
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Minoxidil treatment had no effect on primary KIA tumor volume or mass. (B) Animals were 

weighed every other day and their overall health evaluated. Animal weight and health were 

unaffected by Minoxidil treatment. 

 

Supplementary Figure 8. Tumor cells are the major in vivo source of sarcoma collagen. (A) 

KIA tumors contain low levels of infiltrating cells. Immunofluorescence staining of KIA 

subcutaneous tumor sections using antibodies to GFP and the mesenchymal marker, Vimentin. 

GFP negative; Vimentin positive cells are indicative of the infiltrating cell population. (B) Flow 

cytometry of dissociated GFP positive tumors. ~12% of KIA tumors consisted of GFP negative 

cells.  

 

   


