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Supplementary Materials 

Supplementary Table S1 

List of antibodies and dilutions used for immunofluorescence staining in formalin-fixed 
paraffin-embedded samples or on fixed cells.  
 

Primary Antibody Vendor and Catalog no Dilution 
Wide spectrum cytokeratin  Abcam (AB9377) 1:400 

Nestin (10C2)  Milipore (MAB5326) 1:200 
CD11b (EPR1344) Abcam (AB133357) 1:200 

C/EBP-b (H-7) Santa Cruz (SC 1:200 
CD8a (C8/144B) MA5-13473 1:200 

Gr1/Ly6G (R86-8C5) AB 1:100 
Ly6C (HK1.4) Biolegend 1:100 
Cl-caspase3  Cell Signaling (CS#9661) 1:200 

pSMAD2 Cell Signaling (CS#3108) 1:100 
TGFβ R&D Systems (AF-101-NA) 1:100 
TGFβ R&D Systems/ US Biomax (1D11)  1:100 

   
Secondary Antibody Catalog no Dilution 

donkey-anti-rabbit-AF488 Life Technologies #A21202 1:200 
donkey-anti-rabbit-AF594 Life Technologies # A21207 1:200 
goat–anti-chicken-AF488 Life Technologies # A11039 1:200 
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Supplementary Table S2 

List of fluorescent labeled antibodies used for flow cytometry.  

 

 

 

 

Human MDSC Clone Vendor/Catalog #
CD45-APC-Cy7 2D1 Biolegend #368516
CD14-PerCP-Cy5.5 63D3 Biolegend #367110
HLA-DR-FITC L243 Biolegend #307632
CD33-PE P67.6 Biolegend #366608
CD11b-Pacific Blue ICRF44 Biolegend #301315
CD15-APC W6D3 Biolegend #323008
CD66b-PE-Cy7 G10F5 Biolegend #305116

Human T-cells Clone Vendor/Catalog #
CD3-APC OKT3 Biolegend #317318
CD8a-APC-Cy7 RPA-T8 Biolegend #301016
CD4-Violet Bright 650 RPA-T4 Biolegend #300536

CD25-FITC M-A251 BD Biosciences #555431
FoxP3-PE  259D/C7 BD Biosciences #560046
IFNg-Violet Bright 711 4S.B3 Biolegend #502540

Human DCs Clone Vendor/Catalog #
CD45-APC-Cy7 2D1 Biolegend #368516
HLA-1-PerCP-Cy5.5 W6/32 Biolegend #311420
HLA-DR-FITC L243 Biolegend #307632
CD11c-Pac Blue 3.9 Biolegend #301626
CD86-APC IT2.2 Biolegend #305412
CD123-PE 6H6 Biolegend #306006
CD40-Vio Bright 711 5C3 Biolegend #334334

Human Macrophages Clone Vendor/Catalog #
CD45-APC-Cy7 2D1 Biolegend #368516
CD14-PerCP-Cy5.5 63D3 Biolegend #367110
CD68-APC Y1/82A Biolegend #333810
CD80-FITC 2D10 Biolegend #305206
CD11b-Pac blue ICRF44 Biolegend #301315
CD163-PE GHI/61 Biolegend #333606
IFNg-Vio Bright 711 4S.B3 Biolegend #502540
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Isotype Clone Vendor/Catalog
Mouse IgG1-PE MOPC-21 400111

Mouse IgG1-APC MPC-11 400319
Mouse IgG1-FITC MOPC-21 981802
Mouse IgG1-APC-Cy7 MOPC-21 400127
Mouse IgG1-Pacific Blue MOPC-21 400131	
Mouse IgG1-Vio Bright 711 MOPC-21 400167
Mouse IgM-PE/Cy7 MM-30 401627
Mouse IgG1-PerCP-Cy5.5 MOPC-21 400149
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Supplementary Table S3  

Panel of metal-labeled antibodies used for CyTOF. Most of the antibodies were purchased from 
Fluidigm unless specified (custom). Custom-labeled antibodies were titrated and validated 
using PBMC or THP-1 cells.  
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Supplementary Table S4 

Correlation between ITGAM and TGFB1 in different cancer types obtained using cBioportal 
and analyzing TCGA data. Most recent datasets (TCGA provisional) were used for each cancer 
type. Correlations were considered significant when correlation coefficient r was higher than 
0.4 and p value was lower than 0.05.  
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Supplementary Table S5 

Statistical analysis of patient survival based on with high vs low expression levels of 
TGFB1.  
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Supplementary Table S6 

Top: List of genes differentially expressed in TGFβ-treated samples compared to control. 
Genes are classified according to their main biological function. Bottom: List of the main 
pathways, transcription regulators and hallmarks obtain by gene-set enrichment analysis 
(GSEA).  
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Supplementary Figure S1 

A. Histograms of CD14+ monocytes in total PBMC (left) and after purification using magnetic 
beads (right). The graph shows the percentage of CD14+ cells in starting cultures was greater 
than 95% (n=3). B. PBMC were isolated from healthy donor buffy coats with Ficoll gradient. 
CD14+ monocytes were isolated from total PBMC fraction using magnetic beads (Miltenyi 
Biotech) and cultured with or without TGFβ for 8, 12 and 36 hours.  
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Supplementary Figure S2 

A. Correlation plots of ITGAM and TGFB1 in TCGA samples. Significant correlation was 
observed in colorectal carcinoma (N=382), glioblastoma (N=166), melanoma (N=472), lung 
adenocarcinoma (N=517), serous ovarian cystadenocarcinoma (N=307), and prostate 
adenocarcinoma (N=498), top panels. Correlation was not significant in other cancer types 
(breast invasive carcinoma, head and neck squamous cell carcinoma, lung squamous cell 
carcinoma, liver hepatocellular carcinoma, kidney renal clear cell carcinoma, bladder urothelial 
carcinoma). B.  Secondary antibody controls. C. Correlation between TGFβ and pSMAD2 
protein in NSCLC TMA (N=66 patients).  D. Representative images of TGFβ (green) and 
pSMAD2 (red) staining on a NSCLC tissue microarray as a function of adenoma (ADC) 
squamous cell (SCC) histology. 
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Supplementary Figure S3 

A. GSEA plot of SMAD2/3 targets for TGFβ treated cells vs controls.  B. Percent overlap in 
genes significantly regulated in our TGFβ-treated monocytes compared to published gene-
expression signatures from different population of myeloid cells. C. Log odds ratio of our 
TGFβ signature on monocytes compared to different myeloid cell populations from Newman 
et al. 2015.   
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Supplementary Figure S4 

Normalized protein concentration of cytokines and chemokines secreted by CD14+ cells 
treated with GM-CSF+IL-6 and with or without addition of TGFβ. Cytokines and chemokines 
were analyzed using Luminex and normalized to the total number of viable cells counted at the 
time of assay.  
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Supplementary Figure S5 

A. Schematic of the gating strategy used to profile myeloid cell differentiation by FACS. B. 
Representative FACS plots showing the gating strategy used to analyze the different myeloid 
lineage populations.  
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Supplementary Figure S6 

A. Phagocytic capacity of the cells generated after culture with GM-CSF and IL-6 with or 
without the addition of TGFβ was assessed using standard phagocytosis assay. Percentage of 
FITC+ corresponds to cells with active phagocytic capacity and was significantly reduced after 
treatment with TGFβ. Overlay graph shows the fluorescence of FITC in CD11b+ cells. 
Representative pictures of CD11b (red) and FITC beads in both conditions. B. qRT-PCR of 
MDSC-related immune-suppressive genes. Gene expression was normalized using GAPDH 
and RPL13 and expressed as relative to untreated cells in arbitrary units (AU). Mean and SEM 
are shown. C. Schematic representation of the experimental design. CD14+ monocytes were 
isolated from donor PBMC using magnetic beads, and the CD14- fraction was cryopreserved 
in 95%FBS+5%DMSO at the cell density of 2x106 cells/mL. Freshly isolated CD14+ cells were 
cultured in standard conditions with GM-CSF and IL-6 to induce the differentiation of MDSC, 
in combination with TGFβ for 5 days. The same number of sorted CD11b+ myeloid cells 
differentiated either with or without TGFβ, was co-cultured with autologous CFSE-labeled 
CD3+ T-cells isolated from the freshly thawed CD14- PBMC; T-cell activation was stimulated 
by treatment with anti-CD28/anti-CD3 beads for 4 days. T-cell proliferation was measured as 
the inverse of CFSE-label retention. Appropriate controls with non-activated T-cells and 
activated T-cells without co-culture with MDSC were run in parallel for each donor in all 
experiments. Gating of the populations was done independently for each donor according to 
the internal controls. D. Representative FACS plots showing the gating strategy for CD3-CD8+ 
cytotoxic T-cells. E. FACS histogram of CFSE intensity from not activated T-cells (red) or T-
cells activated with CD8/CD28 Dynabeads (blue dashed line), and representative contrast 
phase images T-cells with or without activation. 
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Supplementary Figure S7 

A. Scaffold maps corresponding to 4 donor PBMC treated with GM-CSF+IL-6 (grey nodes), 
with the addition TGFβ (pink nodes). Force directed graphs were generated using gephy as 
described (1,2). The size of the nodes represents the relative abundance of the population, and 
the longitude of the edges corresponds to the similarity (proximity) of the populations. B. 
Protein abundance of different markers. Red = high abundance, blue = low abundance 
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Supplementary Figure S8 

Quantification of pro-inflammatory cytokines and chemokines measured in the supernatants of 
CD14+ cells cultured with GM-CSF+IL-6 with the addition of TβRI inhibitor, LY2108761 for 
48 hours (N=3). Cytokines and chemokines were analyzed using Luminex and normalized to 
the total number of viable cells counted at the time of assay.  
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Supplementary Figure S9 

A. Scaffold maps corresponding to PBMC treated with GM-CSF+IL-6, and with addition of 
LY2109761 (N=4). Force directed graphs were generated using gephy as described (1,2). 
Protein abundance of different markers. Red = high abundance, blue = low abundance. B. Gene 
expression of markers directly involved with antigen-presentation capacity (HLA1, HLADRA, 
HLADRB, and B2M) measured by qRT-PCR (N=6donors). C. FACS histogram showing HLA-
DR levels compared between CD14+ cells treated with GM-CSF and IL-6 (dark grey), and with 
the addition of TGFβ inhibitor LY2109781 (light grey). D.  Mean fluorescence intensity of 
HLA-DR and HLA-1 on cells from multiple donors was significantly increased.  
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Supplementary Figure S10 

A. Schematic representation of the assay used to functionally test the antigen presentation 
capacity of CD14+ cells differentiated by GM-CSF/IL-6 in the presence of LY2109761. CD14+ 
myeloid cells were differentiated for 5 days under the listed conditions. Cells were collected, 
counted and co-cultured at a 1:1 ratio with autologous naïve CD3+ T-cells and human lung 
adenocarcinoma cells (H1299). NCI-H1299 cells were purchased from ATCC CRL-5803 (Lot 
number # 58483200) and passaged to less than p+5. As a positive control, CD3+ T-cells were 
activated using CD3/CD28 Dynabeads. After 48 hours of co-culture, cells were collected and 
AnnexinV was measured in the CD45 negative fraction that corresponds to the tumor cells. B.  
Mean fluorescence intensity (MFI) of AnnexinV on tumor cells as a function of co-culture. C. 
Percent AnnexinV positive tumor cells as a function of co-culture. Representative histograms 
of AnnexinV fluorescence on CD45 negative tumor cells.  
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