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Supplementary Figure S1. Generation and characterization of KLK6-/- mice. (A) Schematic diagram 
of sgRNA-targeting sites in KLK6 gene. The sgRNA-targeting sequence is labeled in yellow. The 
deletion site of KLK6-deficient mice is shown as red. (B) Schematic diagram of the Bsu36I enzyme site, 
which can cut to the deleted part of the sequence of the wild type (WT) KLK6 gene but cannot cut the 
KLK6 gene of KLK6-deficient mouse. (C) PCR genotyping with a restriction enzyme. Genomic DNA 
samples from the WT and KLK6-deficient mice were amplified by PCR. PCR products were cut using 
the Bsu36I enzyme. (D) Representative sequence of KLK6 from WT and KLK6-deficient mouse. The 
deleted nucleotides are indicated using blue. (E) Immunoblotting results for KLK6 protein expression 
levels in WT and KLK6-deficient mice serum; +/+, wild-type; −/−, homozygous knockout. 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure S2 

 

 

 

Supplementary Figure S2. The expression of Ki67, VEGF1, and cleaved caspase-3 in tumor tissues. 1 
× 106 cells of B10F10 melanoma were subcutaneously injected into WT and KLK6−/− mice. After two 
weeks, tissue samples were collected from primary tumors. The levels of Ki67, VEGF1, and cleaved 
caspase-3 proteins in primary tumor tissues from WT and KLK6−/− mice were analyzed by Western 
blot. Data are representative of two experiments. +/+, wild-type; −/−, homozygous knockout. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure S3 

 

 

 

Supplementary Figure S3. CXCL1 inhibition decreased for tumor growth and metastasis of LLC cells. 
(A and B) LLC cells (1 × 106) were subcutaneously injected into WT mice (n = 8 per group). After 1 h, 
mice were injected with PBS (control) or CXCL1 neutralizing antibody (5 mg/kg) every other day for 10 
days. (A) Representative photograph of the tumors. (B) Tumor volume was calculated as described in 
Materials and Methods. (C and D) LLC cells (1 × 106) were intravenously injected into the tail vein of 
WT mice (n = 8 per group). After 1 h, the mice were injected with PBS (control) or CXCL1 neutralizing 
antibody (5 mg/kg) every other day for 10 days. (C) Representative photograph of metastatic lung 
nodules. (D) The number of metastatic lung nodules was calculated as described in Materials and 
Methods. **P < 0.01 and * P < 0.05 (Student’s t-test). +/+, wild-type; −/−, homozygous knockout. 

 

 

 

 

 

 



Supplementary Figure S4 

 

 

 

Supplementary Figure S4. The effect of macrophage depletion on tumor growth. 1 × 106 cells of 
B16F10 were subcutaneously injected into WT and KLK6−/− mice (n=6 per group). After tumors were 
established (5 days post-injection), PBS-liposome or clodronate-liposome were injected IV every five 
days until the end of the experiment. (A) Representative photograph of tumors. (B) Tumor volume was 
calculated as described in Materials and Methods. **p<0.01, #p<0.001. WT, wild-type; KO, KLK6 
knockout. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure S5 

 

 

 

Supplementary Figure S5. CXCL1 was expressed in B16F10 cancer cells but not in BMDMs. B16F10 
and LLC cells were cocultured with WT or KLK6-/- BMDMs for 24 h. The mRNA levels of CXCL1 and 
CXCL2 in B16F10 cells (A), LLC cells (B), and BMDMs (C) were analyzed by RT-PCR. +/+, wild-type; 
−/−, homozygous knockout. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure S6 

 

 

 

Supplementary Figure S6. The expression of CXCL1 in tumor tissues. (A) 1 × 106 cells of B10F10 
melanoma were subcutaneously injected into WT and KLK6−/− mice. (B) 1 × 106 cells of B10F10 cells 
were subcutaneously injected into KLK6-/- mice. After 1 h, DMSO (control), rKLK6 (10 mg/kg), or 
rKLK6 plus PAR1 (5 mM/kg) were injected every other day for ten days. After two weeks, tissue 
samples were collected from primary tumors. The level of CXCL1 proteins in primary tumor tissues 
from WT and KLK6−/− mice were analyzed by Western blot. +/+, wild-type; −/−, homozygous knockout. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure S7 

 

 

 

Supplementary Figure S7. PAR1 inhibitor reduced rKLK6-mediated lung metastasis. 5 × 105 cells of 
B16F10 melanoma were injected into the tail vein of KLK6 -/- mice. After 1 h, mice were injected with 
DMSO (control), rKLK6 (10 mg/kg), or rKLK6 plus PAR1 (5 mM/kg) on alternate days for 10 days. 
Sections of lung organs excised from mice were stained with H&E. 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure S8 

 

 

 

Supplementary Figure S8. The effect of CXCL1 inhibition on rKLK6-mediated tumor growth and 
lung metastasis. (A and B) B16F10 cells (1 × 106) were subcutaneously injected into KLK6-/- mice. After 
1 h, mice were injected with DMSO (control), rKLK6 (10 mg/kg), or rKLK6 plus CXCL1-neutralizing 
antibody (5 mg/kg) on alternate days for ten days. (A) Representative photograph of the tumors. (B) 
The tumor volume was measured as described in Materials and Methods. (C and D) B16F10 cells (5 × 
105) were injected into the tail vein of WT mice. mice were injected with DMSO (control), rKLK6 (10 
mg/kg), or rKLK6 plus CXCL1-neutralizing antibody (5 mg/kg) on alternate days for ten days. (C) 
Representative photograph of metastatic lung nodules. (D) The number of metastatic lung nodules was 
calculated as described in Materials and Methods. **P < 0.01 and * P < 0.05 (Student’s t-test). 

 

 

 

 

 

 



Supplementary Figure S9 

 

 

 

Supplementary Figure S9. TNF-α were dominantly expressed in macrophages from tumor tissues of 
WT mice. B10F10 cells (1 × 106) were subcutaneously injected into WT and KLK6−/− mice. Tumor tissue 
samples were prepared as described in Materials and Methods (n = 6 per group). CD11b+/F4/80+ 
macrophage cells were isolated from tumor tissues as described in Materials and Methods. (A) Flow-
cytometry analysis of intracellular TNF-α expression in CD11b+/F4/80+ macrophage cells from WT and 
KLK6−/− mice tumor tissues. (B) Quantified graph showing the percentage of macrophages with 
CD11b+/F4/80+/TNF-α+ phenotype in tumor tissues. (C) The levels of TNF-α and KLK6 protein in 
macrophages isolated from tumor tissues of WT and KLK6−/− mice were analyzed by Western blot. +/+, 
wild-type; −/−, homozygous knockout. **P < 0.01 (Student’s t-test). 
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