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Supplementary Figure 1. Isolation of PDS from oral squamous cell carcinoma tissue specimens: (A) Western blot 2 
showing E-cadherin, vimentin, and fibroblast activated protein (FAP) expression in HSC-2, HDF, PDS1, and PDS2. HSC-3 
2 and HDF were used for positive control of E-cadherin and vimentin, respectively. Whole-cell lysate and culture 4 
supernatant were prepared from the cells cultured in a serum-free medium for 24 h. 20 µg protein sample was applied per 5 
lane. All antigen-antibody reactions were performed using the same membrane. There was no contamination of tumor 6 
cells (no expression of E-cadherin) in the isolated PDSs, showing the expression of vimentin and FAP. (B) Representative 7 
images of HSC-2, HDF, isolated PDS1, and PDS2. Arrows indicate the intercellular connection of cells. Scale bars, 500 8 
µm. 9 
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Supplementary Figure 2. The resident stroma influences the potential of BMDCs differentiation into TAMs but not 12 
on CAFs and TECs in OSCC. The tumor tissue sections of HSC-2, +HDF, +PDS1, and +PDS2 were analyzed for αSMA-13 
positive CAFs, CD34-positive TECs, and CD11b-positive TAMs co-staining with GFP-positive BMDCs. (A) Representative 14 
images of double-fluorescent IHC for GFP (green) and αSMA (red). (B) Representative images of double-fluorescent IHC 15 
for GFP (green) and CD34 (red). Images on the bottom, high-magnified images. Arrowheads indicate CD34-positive vessel 16 
loop formation. (C) Representative images of double-fluorescent IHC for GFP (green) and CD11b (red). Insets are high-17 
magnified images. Arrowheads indicate CD11b/GFP double-positive cells. (D) The rate of CD11b/GFP double-positive 18 
cells (% of GFP-positive cells). Dotted lines represent the boundary of the tumor (Tu) and stroma (St) area. Nuclei are 19 
stained with DAPI. Scale bars, 50 μm. HSC-2, HSC-2 alone xenograft. +HDF, HSC-2+HDF co-xenograft. +PDS1, HSC-20 
2+PDS1 co-xenograft. +PDS2, HSC-2+PDS2 co-xenograft (5 fields per mouse, n = 6). All data are shown as Mean ± SD. 21 
Statistical analyses were performed using one-way ANOVA followed by Tukey’s multiple comparison post hoc test; * P < 22 
0.05.  23 
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Supplementary Figure 3. The biological process enrichment analysis of common 193 differentially expressed 25 
genes (DEGs) of oral cancer PDS1 and PDS2. The biological process enrichment analysis was performed using 26 
DAVID and presented with a bubble plot. The color of each bubble represented the false discovery rate (FDR), and the 27 
size of the bubble represented the count of the genes.   28 
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Supplementary Figure 4. Gene expression profiles of OSCC-PDSs and CRC-PDS shared 9 cellular chemotaxis-30 
related genes.  (A) Flow chart of cellular chemotaxis-related genes screening. We analyzed the differentially expressed 31 
genes (DEGs) of oral squamous cell carcinoma (OSCC) PDS1 and PDS2 compared to HDF (upper left). We screened the 32 
GEO database and analyzed the DEGs of other cancer. We selected colorectal cancer (CRC) PDS from GEO (GSE93253), 33 
which has the same stroma isolation method. (Upper right). Then we compared DEGs of OSCC-PDSs and CRC-PDSs 34 
and selected the common DEGs by Venny 2.1. Then, we observed the cellular chemotaxis-related genes by DAVID 35 
bioinformatics Resources 6.8. (B) Venn diagram for commonly upregulated gene expression among OSCC-PDS1, OSCC-36 
PDS2, and CRC-PDS. (C) Venn diagram for commonly downregulated gene expression among OSCC-PDS1, OSCC-37 
PDS2, and CRC-PDS. (D) The biological process enrichment analysis of common 41 DEGs was performed using DAVID 38 
and presented with a bubble plot. The color of each bubble represented the false discovery rate (FDR), and the size of the 39 
bubble represented the count of the genes. (E) Table of 9 common cellular chemotaxis-related genes. CCL2 is included 40 
in the shared DEG of OSCC-PDS and CRC-PDS. 41 
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Supplementary Figure 5. SDF1 and HGF are the weak stromal secreted factors for BMDCs recruitment in OSCC. 43 
(A) IHC features of SDF-1 (upper panels) and HGF (lower panel). Arrows indicate positive stromal cells. Dotted lines 44 
represent the boundary of the tumor (Tu) and stroma (St) area. Scale bars, 50 μm. (B) The rate of SDF-1-positive cells in 45 
the stroma. (C) The rate of HGF-positive cells in the stroma. The positive cells were calculated as the percentage of total 46 
stromal cells using Image J software. (D) Representative images of double-fluorescent IHC for GFP (green) and CXCR4 47 
(red) (upper panels) or cMet (red) (lower panels). Dotted lines represent the boundary of the tumor (Tu) and stroma (St) 48 
area. Nuclei are stained with DAPI. Scale bars, 50 μm. +HDF, HSC-2+HDF co-xenograft. +PDS1, HSC-2+PDS1 co-49 
xenograft. +PDS2, HSC-2+PDS2 co-xenograft (5 fields per mouse, n = 6). All data are shown as Mean ± SD. Statistical 50 
analyses were performed using one-way ANOVA followed by Tukey’s multiple comparison post hoc test.  51 
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Supplementary Table 1. Upregulated genes with more than 3SDs in PDS1. Gene expression of PDS1 was analyzed 53 
by the Agilent microarray method. Comparing with HDF, fold-change, 3SDs Log2(fold-change) were calculated. 54 
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Supplementary Table 2. Upregulated genes with more than 3SDs in PDS2. Gene expression of PDS2 was analyzed 57 
by the Agilent microarray method. Comparing with HDF, fold-change, 3SDs Log2(fold-change) were calculated.  58 
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Supplementary Table 3. Downregulated genes with more than 3SDs in PDS1. Gene expression of PDS1 was 60 
analyzed by the Agilent microarray method. Comparing with HDF, fold-change, 3SDs Log2(fold-change) were calculated.  61 
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Supplementary Table 4. Downregulated genes with more than 3SDs in PDS2. Gene expression of PDS2 was 63 
analyzed by the Agilent microarray method. Comparing with HDF, fold-change, 3SDs Log2(fold-change) were 64 
calculated.  65 
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Types of cells 

Recruited BMDCs and subsets 

HSC-2 alone HSC-2+HDF HSC-2+PDS1 HSC-2+PDS2 

BMDCs (GFP-positive) Low High* High**** High*** 

CAFs (αSMA-positive) n.d n.d n.d n.d 

TECs (CD34-positive) n.d n.d n.d n.d 

TAMs (CD11b-positive) High Low* Low Low 

MDSCs (GR1/CD11b/Arg1 

triple-positive) 

Low Low Փ High**** Փ High**** 

Supplementary Table 5. Summarizing the data of BMDC infiltration and subsets in OSCC tumor models. Significant 67 
difference (* P < 0.05, *** P < 0.001, **** P < 0.0001) presented between the control group (HSC-2) and tumor/stroma co-68 
xenografted groups (HSC-2+HDF, HSC-2+PDS1, and HSC-2+PDS2). n.d., not differentiated. Փ, significant difference (P < 69 
0.0001) presented between HSC-2+PDS1/2 and HSC-2+HDF. 70 
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Primary 

antibody 

Immunized 

animal 

Antigen retrieval Dilution Supplier 

GFP Goat Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:500 Abcam 

(ab6673) 

αSMA Rabbit Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:200 Abcam 

(ab7817) 

CD34 Rabbit Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:200 Abcam 

(ab81289) 

CD11b Rabbit Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:500 Abcam 

(ab133357) 

GR1 Rat 0.1% Trypsin at 37°C for 5 min 1:200 Biolegend 

(#108401) 

Arginase 1 

(Arg1) 

Rabbit Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:100 Cell signaling 

technology 

(#93668) 

CCL2 Rabbit Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:500 Abcam 

(ab25124) 

CCR2 Rabbit Microwave heating in 0.01 mol/L Tris-EDTA 

buffer (pH 9.0) at 100°C for 1 min 

1:250 Abcam 

(ab273050) 

SDF-1 Rabbit Microwave heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 1 min 

1:200 Abcam 

(ab9797) 

HGF Rabbit Cooker heating in 0.01 mol/L Tris-EDTA 

buffer (pH 9.0) at 100°C for 8 min 

1:200 Abcam 

(ab83760) 

cMet Rabbit Cooker heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 8 min 

1:200 Abcam 

(ab51067) 

CXCR4 Rabbit Cooker heating in 0.01 mol/L citrate buffer 

(pH 6.0) at 100°C for 8 min 

1:300 Abcam 

(ab124824) 

Supplementary Table 6. Antibodies used in immunohistochemistry 72 
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Secondary antibody Immunized animal Fluorescent dye Supplier 

Anti-goat IgG Donkey Alexa Fluor 488 Thermo (Ref: A11055) 

Anti-rabbit IgG Donkey Alexa Fluor 568 Thermo (Ref: A10042) 

Supplementary Table 7. Antibodies used in double-fluorescent immunohistochemistry 74 


