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SUPPLEMENTAL DIGITAL CONTENT 
MATERIALS AND METHODS
Bacterial and mammalian DNA 

Escherichia coli DNA (strain B) and calf thymus DNA (Sigma-Aldrich, Mississauga, Ontario, Canada) was purified by extraction with phenol: chloroform: isoamyl alcohol (25:24:1, vol/vol/vol) and ethanol precipitation.1 The size of CpG DNA was <1 kbp. Heat-denaturated (single-stranded) DNA was used in all experiments. For some experiments, E. coli DNA was treated for 16 hours at 37°C with CpG methylase SssI (2 U/µg DNA) in NE buffer containing 160 µM S-adenosylmethionine (New England Biolabs, Ipswich, MA). Endotoxin contamination of DNA preparations was below the detection limit of the Limulus assay (Sigma), corresponding to <5 ng LPS/mg DNA.
Culture and stimulation of HCAECs

HCAECs (cryopreserved primary cells in passage 3, Lonza, Walkersville, MD) were cultured in EGM-MV SingleQuots medium (Lonza). Near confluent monolayers of HCAECs (passages four through six) in 6-, 24-, or 96-well microplates were cultured for 16 hours in RPMI 1640 medium containing 5% FBS. Four hours prior to the experiments, the culture medium was replaced with RPMI 1640 medium containing 1% FBS and no phenol red, and HCAECs were then challenged with CpG DNA (0-16 μg/ml), methylated CpG DNA or thymus DNA (both at 16 μg/ml). In some experiments, HCAECs were preincubated with the human TLR9 inhibitor phosphorothioate oligodeoxynucleotide 5’-ttt agg gtt agg gtt agg gttv agg g-3’ (iODN, 20 µmol/L, InvivoGen, San Diego, CA),2 a negative control ODN 5’-tgc tgc tgc ttg caa gca gct tga t-3’(ctrl-ODN, 2.4 µmol/L, InvivoGen), or the selective NF-κB inhibitors SN50 (4 µmol/L, Calbiochem-EMD Biosciences, La Jolla, CA) or BAY 11-7082 (10 µmol/L, Calbiochem-EMD Biosciences) for 20 min before addition of CpG DNA. CpG DNA at the concentrations used did not affect HCAEC viability, which was >97% (by Trypan blue exclusion). At the indicated times, conditioned media were collected and HCAEC were processed for subsequent analyses. 
Isolation and culture of human peripheral blood monocytes

Peripheral blood mononuclear cells (PBMCs) were isolated3 from the venous blood of healthy volunteers who had denied taking any medication for at least 2 weeks. The Clinical Research Committee at the Maisonneuve-Rosemont Hospital has approved the experimental protocols and we obtained written consent from each blood donor. PBMCs (5x106 cells per mL, viability >98%) were cultured in RPMI 1640 medium supplemented with 10% autologous serum and challenged with CpG DNA (0-8 μg/mL) or thymus DNA (8 μg/mL) for 8 hours. 
TLR9 expression

HCAECs (passages 4 and 5) and PBMCs were lysed in situ in 150 µL 1x Laemmli loading buffer containing a protease inhibitor cocktail kit (Thermo Scientific, Rockford, IL) and boiled at 100ºC for 5 min. Protein extracts were resolved by 10% SDS-PAGE and transferred to polyvinylidene difluoride membranes. Blots were blocked with 5% non-fat milk powder in TBS plus Tween 20 and probed with a rabbit anti-human-TLR9 polyclonal antibody (Epitomics, Burlingame, CA).1 To assess TLR9 location, untreated HCAECs were detached, permeabilized for 30 min with Permeabilization Buffer (eBioscience, San Diego, CA), and stained with R-PE-conjugated anti-TLR9 monoclonal antibody eB72-1665 or a class-matched irrelevant antibody (eBioscience). Fluorescence was assessed with a FACSCalibur flow cytometer and CellQuest software (BD Biosciences, Mountain View, CA).1    

Measurement of cellular and secreted TF and TFPI proteins

HCAECs in 24-well plates were cultured for 4 to 48 hours. The culture supernatants were collected and HCAECs were lysed in 100 μL of extraction buffer (50 mmol/L Tris, 100 mmo/L NaCl, 0.1% (w/vol) Triton X-100, pH 7.4) and centrifuged at 20,000g to clear debris prior to analysis. PBMCs (2x106 cells) were lysed in 60 μL extraction buffer. TF and TFPI levels were determined by IMUBIND Tissue Factor ELISA and IMUBIND TFPI ELISA, respectively (American Diagnostica Inc., Stamford, CT) in accordance with the manufacturer’s protocol and expressed as ng/mg protein. Intra-assay and inter-assay coefficients of variation were less than 7%.

TF and TFPI activity assays

TF and TFPI activity in conditioned culture medium were determined by the Actichrome TF and Actichrome TFPI activity assay kits, respectively (American Diagnostica Inc.). All procedures were carried out in accordance with the manufacturer`s protocols. TF and TFPI activity was calculated using corresponding standards provided by the manufacturer and expressed as fmol lipidated TF/mL and U/mL, respectively. One unit of TFPI activity refers to the activity of TFPI present in 1 ml normal human serum (as defined by the manufacturer). Intra-assay and inter-assay coefficients of variation were less than 8%.

For cell surface TF or TFPI activity, confluent monolayers of HCAECs in 96-well microplates were challenged for 8 and 24 hours, washed twice with PBS and reagents were added directly to the microplate wells. TF and TFPI activity was expressed as fmol lipidated TF and optical density, respectively, following correction with values for chromogen added to wells without cells. To ascertain the specificity of the Actichrome TF assay,4 in some experiments a function blocking mouse anti-human TF monoclonal antibody (10 μg/mL, REF 4509, Sekisui Diagnostics, Stamford, CT) was added to HCAECs 2 hours prior to the assay or Factor VIIa was omitted from the assay.  Intra-assay coefficients of variation were less than 6%. 
TF and TFPI gene expression

Total RNA isolated from 5x105 HCAECs using TRIzol reagent (Invitrogen, Carlsbad, CA) was reverse- transcribed into cDNA using Superscript III reverse transcriptase (Invitrogen). Quantitative real-time PCR (qRTPCR) was performed on an ABI 7500 Sequence Detection System (Applied Biosystems, Foster City, CA) using Platinum SYBR Green Super Mix (Invitrogen). The following primers were used: TF forward, 5’-TGATGTGGATAAAGGAGAAAACTACTGT-3’, reverse, 5’-TCTACCGGGCTGTCTGTACTCTT-3’, TFPI forward 5’-ACTCGACAGTGCGAAGAA-3’, reverse, 5’- GGCATCCACCATACTTGA-3’, 18s rRNA forward, 5’-GCAATTATTCCCCATGAACG-3’, and reverse 5’-GGCCTCACTAAACCATCCAA-3’ (all from Invitrogen). Relative quantification was performed by the ΔΔCt method using 18s rRNA as endogenous control. Each sample was run in triplicate and TF and TFPI values were expressed as fold differences over control (unstimulated).  

TLR9 knockdown with siRNA 

HCAECs at ~40 % confluence were transfected in 24-well plates with one of the two siRNA targeted against TLR9 (10 nmol/L final concentration, SR310036A and SR310036C, hereafter referred to as siRNA1 and siRNA2, respectively) or scrambled negative control siRNA (SR30004, Origene Technologies, Rockville, MD) using DharmaFECT 4 transfection reagent (Thermo Scientific, Rockford, IL) for 6 hours according to the manufacturer’s protocol. Transfection reagent was then replaced with EGM-MV medium and HCAECs were cultured for an additional 48 hours. The cells were then lysed in situ or detached, and TLR9 expression was assessed by Western blotting or flow cytometry as described above. Transfected HCAECs were cultured with CpG DNA (8 μg/mL) for 8 hours, lysed in extraction buffer and cellular TF protein levels were measured.     

Nuclear factor-κB activation

Nuclear and cytoplasmic fractions were prepared from 5x105 HCAECs with the NE-PER Nuclear and Cytoplasmic Extraction kit (Thermo Scientific). Binding of NF-κB/p65 to the immobilized κB consensus sequence 5’-GGGACTTTCC-3’ was assayed with the TransAM NF-κB/p65 Activation Assay (Active Motif, Carlsbad, CA) using 5 µg nuclear extracts. Binding is expressed as optical density following correction with binding in the presence of 20 pmol wild-type consensus oligonucleotide. A mutated consensus oligonucleotide served as a negative control. Phosphorylation of I-κBα at Ser32 was monitored using 5 µg cytosolic protein extract with an ELISA kit (Invitrogen). The amounts of phosphorylated I-κBα are expressed as optical density.
Western blotting

Protein extracts prepared from 2.5x105 HCAECs or PBMCs were resolved by SDS-PAGE and transferred to polyvinylidene difluoride membranes. Blots were blocked with 5% non-fat milk powder in TBS plus Tween 20 and probed with antibodies to TF (1:100 dilution, REF 4509, Sekisui Diagnostics, Stamford, CT), phosphorylated ERK1/2 (Thy202/Tyr204 at 1:1000 dilution), Akt (Ser473 at 1:1000 dilution) and p38 MAPK (Thr180/Tyr182 at 1:1000 dilution) (Cell Signaling Technologies, Danvers, MA).1
Assessment of coagulation In Vivo: Bleeding time and detection of thrombin-anti-thrombin (TAT) complexes

Studies were performed on TLR9-/- mice (breeding pairs obtained from Dr. Akiko Iwasaki, Yale School of Medicine)5 and wild type C57BL/6 mice (Charles River Laboratories, St. Constant, QC, Canada) served as controls. Mice (17-24 g, 5-7 weeks old, both males and females) were housed in pathogen-free conditions and had free access to food and water. TLR9 genotype was confirmed by PCR on DNA extracted from ear punches using mouse TLR9 RT-primer pair (InvivoGen). The Animal Care Committee of the Maisonneuve-Rosemont Hospital approved the protocols.  Mice were injected intraperitoneally with CpG DNA or thymus DNA (0.25 or 1 µg/g body weight) in 200 µL sterile saline or saline as a control. Some mice were treated with an intraperitoneal injection of iODN or ctrl-ODN (5 μg/g body weight) or an intravenous injection of rat anti-mouse TF monoclonal antibody (Genentech, clone 1H1, isotype: IgG2a, 20 μg/g body weight)6 or  purified rat IgG2a (BD Biosciences) 20 min before injection of CpG DNA. To deplete blood monocytes, mice received an intravenous injection of clodronate (dichloromethylene-bisphosphonate)-loaded liposomes (VU Medical Centre, Amsterdam, The Netherlands, 5 mg clodronate/mL, 10 μL/g body weight)7 24 hours before injection of CpG DNA.  Injection of empty liposomes served as a control.  Blood monocyte count was determined following lysis of red blood cells and staining with neutral red. Monocytes were identified as cells exhibiting distinctive red granules in cytoplasm. 


Bleeding time was assessed at 6 and 24 h post-CpG DNA injection.8 In brief, under isoflurane anesthesia, the tail was transected with a sterile disposable scalpel 4 mm from the tip, immersed into 37°C sterile saline and the bleeding time (defined as the time when the tail stopped bleeding for 30 seconds) were recorded up to 5 minutes.  

At the end of the assay, under isuflurane anesthesia, blood was collected by cardiac puncture into syringes containing 0.38 % (weight/vol) sodium citrate (final concentration). Plasma was stored at -80°C and analysed for TAT complexes within 3 weeks using AssayMax mouse ELISA (AssayPro, St. Charles, MO) in accordance with the manufacturer’s protocol. The intra-assay and inter-assay coefficients of variation were less than 5 and 7%, respectively. Plasma TF levels were measured with a specific mouse TF ELISA (Biomatik, Cambridge, ON, Canada) in accordance with the manufacturer’s protocol. Intra-assay coefficient of variation was less than 10%. 

Immunohistochemical staining for TF 

Female C57BL/6 mice were sacrificed at 6 h post-CpG DNA injection, perfused with ice-cold PBS via the abdominal aorta, and the heart and lungs were removed. Tissues were fixed in 4% formaldehyde, and processed for histological analysis.9 Immunohistochemical detection was done with a Discovery XT immunostainer (Ventana Medical Systems, Tucson, AZ) performing depparaffinization and antigen retrieval with propriety reagents. Slides were treated with rabbit anti-mouse TF antibody (1:100 dilution, REF4515, Sekisui Diagnostics) for 60 min, and then incubated with biotinylated anti-rabbit IgG (Vector Laboratories, Burlingame, CA) for 60 min. Subsequently, slides were incubated with an anti-avidin-biotin-peroxidase system and the reaction products were stained with DAB substrate kit (DABmap kit, Ventana Medical Systems). Slides were then counterstained with haematoxylin, mounted and scanned at x40 magnification using the C9600 NanoZoomer System (Hamamatsu Photonics K.K. Hamamatsu, Japan). Virtual slides were visualized and analyzed with the NDP Scan 2.0 software (Hamamatsu Photonics) and digital pictures were taken to illustrate antibody localization.
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Legends to Supplemental figures 

Figure S1. CpG DNA induction of TF expression in HCAECs and PBMCs. HCAECs and PBMCs were challenged with CpG DNA (8 μg/mL) for 8 hours. Cell lysates were subjected to immunoblotting with anti-human TLR9 polyclonal antibody. The immunoblots are representative of three independent experiments.

Figure S2. Specificity of the surface TF activity assay. HCAECs were cultured for 8 hours with CpG DNA (8 μg/mL). Mouse anti-human monoclonal antibody (20 μg/mL) was added to HCAECs 2 hours prior to the assay. In some wells, factor VIIa was omitted from the assay. The results are mean ±SEM of duplicate measurements (n=3). **P<0.01.

Figure S3. Lack of effect of NF-κB inhibition of CpG DNA-induced reduction of TFPI expression. HCAEC monolayers were cultured for 24 hours with CpG DNA ((8 μg/mL) in the absence of the NF-κB inhibitors BAY 11-7082 (BAY, 10 μmol/L) or SN50 (4 μmol/L). TFPI protein levels were assessed in cell lysates by ELISA. The results are mean ±SEM (n=6). **P<0.01.

Figure S4. Effects of CpG DNA on MAP kinase activation and TF protein expression in HCAECs. (A) CpG DNA-induced phosphorylation of Akt, ERK 1/2, and p38 MAPK. HCAECs were challenged with 8 µg/ml CpG DNA. The immunoblots are representative of three independent experiments. (B) MAPK inhibitors do not affect CpG DNA-stimulated cellular TF protein expression. HCAECs were preincubated with the PI3K inhibitor wortmannin (200 nM), the ERK1/2 inhibitor PD98059 (50 µM) or the p38 MAPK inhibitor SB203580 (2 µM) for 30 min and then cultured with CpG DNA (8 µg/ml) for 8 hours. TF protein levels were assessed in cell lysates by ELISA.  The results are mean ±SEM (n=6). *P<0.05, **P<0.01.

Figure S5. Lack of pro-coagulant action of CpG DNA in TLR9-deficient male mice. Wild type and TLR9-deficient mice were injected with CpG DNA (1 µg/g body weight, i.p.). Six hours later, under isoflurane anesthesia, bleeding time was assessed. Blood was then collected by cardiac puncture for determination of plasma TAT complex levels. Closed circles depict individual values; dashed lines represent the group mean. Bars show the mean ±SEM (n=6). **P<0.01.   

Figure S6. CpG DNA induction of endothelial TF expression in mice. Wild type female mice were injected with CpG DNA (1 µg/g body weight, i.p.). Six hours later, the animals were killed and the heart and lungs were processed for immunohistochemistry. Tissues (6-μm sections) were stained with a rabbit anti-mouse TF antibody, followed by a goat anti-rabbit HRP-conjugated antibody. Slides were incubated with an avidin-biotin-peroxidase system; reactions products were stained with DAB and then counterstained with hematoxylin.  Arrows indicate endothelial cells stained positive for TF. Control slides stained with secondary antibodies only showed no DAB coloration. Results are representative of serial sections for each organ from 2 mice per group.


