Supplemental materials: Involvement of NADPH oxidase in the shedding of tissue factor-bearing vesicles from human monocytic cells exposed to ice-cold temperature
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[image: ]Table S1. Materials
 The culture medium (RPMI-1640 with phenol red and 25-mM HEPES), supplemented with 2-mM UltraGlutamine, 1% (vol/vol) Pen Strep, and 10% FBS was called as the complete culture medium, and was used for the culture of human monocytic cells THP-1 [1]. The composition of balanced salt solution (BSS, pH 7.4) used in this study was (in mM): NaCl, 130; HEPES, 25; KCl, 4; CaCl2, 2; MgCl2, 1. The final concentration of Na+ in BSS was adjusted to 140 mM with HEPES-Na. The quality of all chemicals used was certified for molecular biology or for cell culture. Every solution used in this study was membrane-filtered before storage to minimize the background noise in flow cytometry. 


[image: ]Fig. S1. THP-1 cells were washed three times with the complete culture medium by 200g centrifugation for 2 min. Cell counting was conducted twice using the TC20 automated cell counter (Bio-Rad, Hercules, CA), and the resulting average was used to re-suspend cells in the complete culture medium at a density of 1.5 X 105 cells/ml. These cells in 25-cm2 with filter screw caps were subsequently incubated at 37°C for 24 h in a humidified atmosphere containing 5% CO2. After this preconditioning period, flasks were placed for a preselected time in a refrigerator with temperature controlled at 4°C in the absence or the presence of various reagents. On the other hand, flasks in the control group were incubated at 37°C on a water bath covered with aluminum foil. After the exposure to cold or the time-matched control incubation, cell suspensions were transferred to each dish of a 96-well multiplate for flow cytometry, or to polypropylene microtubes for the measurement of TF. In some experiments, THP-1 cells were washed once with the complete culture medium in the absence or the presence of various reagents before this transfer. A 10-volume percent (vol%) aliquot of fluorescence dye mixtures (Annexin V-633 or -FITC, and/or CD142 antibody) was mixed with cell suspension (90 vol%) in each dish. The 96-well multiplate containing such mixtures was incubated at 37°C on a dry bath incubator for a pre-selected time until flow cytometry. 



Protocol S1: Flow cytometric analysis
A 40-µl aliquot of the cell suspension and a 4-µl aliquot of CountBright absolute counting beads (1 x 106 beads/ml) were transferred to a polystyrene tube and filled up to 400 µl with culture medium, supplemented with 2-mM CaCl2. The particles in this tube were then analyzed using a FACS Canto II flow cytometer (Becton Dickinson (BD), Franklin Lakes, NJ), following the methods described previously [1].

Protocol S2: Measurement of TF
Cell suspensions from 25-cm2 flasks were transferred into individual microtubes and centrifuged at 2400g for 1 min. Supernatants from the microtubes were then transferred to dishes of a 96-well multiplate and stored at -80°C until the measurement of TF was conducted using an AssaySense human TF chromogenic activity kit (Assaypro LLC, St. Charles, MO), following the manufacturer's instructions. A 10-µl portion of the supernatant was transferred to another 96-well multiplate, mixed with the assay diluent containing human FVII and FX (70 µl), and incubated at 37°C for 30 min. A 20-µl portion of the substrate for FXa was then added to each well of multiplate, and the absorbance at 405 nm was measured every 1 min for 35 min during incubation at 37°C using a Multiskan Sky plate reader (Thermo Scientific, Waltham, MA).

Protocol S3: Separation of cytosolic fraction and cell membrane containing fraction
Cell suspension in a 15-ml conical tube was centrifuged at 800g for 2 min. The pellet was resuspended in a 200-µl aliquot of 140-mM sodium/50-mM phosphate buffer (pH 7.4), containing Roche Complete ULTRA protease inhibitors. This cell suspension was gently shaken on ice after the addition of digitonin at a final concentration of 25 µg/mL, to permeabilize the cell membrane for 20 min. The resulting supernatant, referred to as the cytosolic fraction, was transferred to a cryogenic tube, while the pellet was further washed twice with the aforementioned protease inhibitor-containing phosphate buffer by centrifugation at 800g for 2 min. The suspension of this pellet was then disrupted on ice by three cycles of auto-tuned 5-second sonication (10 – 50 W) with a 2-second pause between each cycle. The resulting cell lysate, containing the cell membrane fraction with nuclei, was transferred to another cryogenic tube. After centrifugation at 800g for 2 min to remove as much nucleic fraction as possible, the supernatant was further transferred to another cryogenic tube. The protein concentration in these cell lysates was measured by optical density at 280 nm. These cryogenic tubes were stored in the vapor phase above liquid nitrogen until the day of the experiments.

Protocol S4: Western blotting
Cell lysates containing the cell membrane fraction but not the cytosolic fraction were diluted with Bolt LDS sample buffer and reducing agent to adjust the protein amount to be the same in each sample. Proteins were loaded into each lane of sodium dodecyl sulfate (SDS) polyacrylamide gels (Bolt 12% Bis-Tris Plus) and run on the gels at a constant voltage of 200 V for 32 min. The separated proteins were then transferred to membranes using iBlot2 PVDF Mini Stacks (Thermo Fisher Scientific, Waltham, MA). These membranes were probed with antibodies against GAPDH (1:2000 dilution; Invitrogen 6C5, catalog #AM4300), p47phox (1:1000 dilution; Invitrogen, catalog #PA1-9073), p67 phox (1:200 dilution; p67-phox (D-6), Santa Cruz Biotechnology, catalog #sc-374510), or p22 phox (1:200 dilution; p22-phox (44.1), Santa Cruz Biotechnology, catalog #sc-130550), followed by peroxidase-conjugated goat antibody against mouse IgG (1:5000 dilution, Invitrogen, catalog #G-21040) or donkey antibody against goat IgG (1:5000 dilution, Jackson ImmunoResearch Laboratories, catalog #705-035-003). Proteins were visualized using the Immobilon Forte Western HRP Substrate. Chemiluminescence emitted from the PVDF membrane was captured using a Nikkor Z 28mm lens (f/2.8) mounted to a Nikon Z6 (Tokyo, Japan), fixed on a 3-D mount in a photo darkroom. The intensity of chemiluminescence from the probed protein was quantified using ImageJ software (National Institutes of Health, Bethesda, MD).
The relative expression of the protein of interest (protein-A) against another protein (protein-B) was calculated as the ratio of chemiluminescence intensity (A/B) measured by densitometry. When the expression of the protein of interest (protein-A) needed standardization with a reference protein (protein-R), the relative expression of proteins of interest (protein-A vs. -B) was calculated according to the following equation:
(A/R) / (B/R).
[bookmark: _Hlk152145169]


Protocol S5: Measurement of NADPH oxidase (NOX) activity
NOX activity was defined as ·O2- production from cell lysate containing cell membrane fraction in the presence of NADPH, measured as the reduction of cytochrome c according to the method described previously with modification [1]. NADPH dissolved in 100-mM Na2HPO4 (alkaline solution at pH 9.35) was stored in the vapor phase above liquid nitrogen. The concentration of NADPH was measured by optical density at 340 nm (EmM340 nm = 6.3) just before the experiment and was further diluted with 100-mM Na2HPO4 to 1 mM. A 10-µl aliquot of this NADPH-containing Na2HPO4 was added to a 40-µl aliquot of a mixture containing 50-µg protein in cell lysate, the oxidized form of cytochrome c, NaH2PO4 (a counterpart of NADPH-containing Na2HPO4 to form a 25-mM phosphate buffer at pH 7.4), and SSPE in a disposable plastic cuvette (Eppendorf UVette, Hamburg, Germany) just before the continuous measurement of absorbance at 550 nm using a Multiskan Sky spectrophotometer (Thermo Scientific, Waltham, MA) for 3 min. Components shown as the concentration in the final reaction mixture (50 µl) were: 1-µg/ml protein, 100-µM cytochrome c, 0.2-mM NADPH, 1-mM EDTA, 35-mM PO4- (pH 7.4). The reduction rate of cytochrome c was calculated using an extinction coefficient at 550 nm (EmM550nm) of 21.  


[image: ]Table S2. Change in the optical density at 405 nm

Changes in the optical density at 405 nm of samples from the supernatant of THP-1 cells incubated at 37°C for 24 h were measured using a multiplate reader in the absence (37°C) or the presence of CD142 antibody (37°C + CD142 antibody). “n” represents the number of samples examined. Data are expressed as mean ± SD. *Significantly different from the “culture medium” (i.e., culture medium was added in the well of multiplate reader instead of the supernatant) (P < 0.01). #Significantly different from “37°C” (P < 0.01).
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Fig. S2. Expression of p22 phox, p47phox , and p67phox in the cell membrane fraction. Proteins obtained from cell lysates, which contain cell membrane fraction but not cytosolic fraction, were loaded into each lane of sodium dodecyl sulfate (SDS) polyacrylamide gels (Bolt 12% Bis-Tris Plus) and run on the gels at a constant voltage of 200 V for 32 min. The amount of protein was adjusted to be the same in each lane.
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Company; materials City state/province Nation

AAT bioquest Pleasanton CA USA

Tetramethylrhodamine methyl ester (TMRM) 

Assaypro LLC,  St. Charles MO USA

AssaySense human TF chromogenic activity kit 

BioCytex Marseille Bouches-du-Rhône France

Megamix

Biowest Nuaillé Maine-et-Loire France

Fetal bovine serum (FBS)

DS Pharma Biomedical Suita Osaka Japan

THP-1 (cell line)

Jackson ImmunoResearch Laboratories West Grove PA USA

peroxidase-conjugated donkey antibody against goat IgG (catalog #705-035-003)

Lonza Basel Basel-Stadt Switzerland

UltraGlutamine (alanyl L-glutamine)

Merck  Darmstadt Hesse Germany

Roche cOmpete ULTRA protease inhibitor cocktail tablets

Merck Millipore Burlington MA USA

Immobilon Forte Western HRP Substrate 

Miltenyi Biotec Auburn CA USA

Monoclonal human CD142 antibody conjugated to APC 

Molecular Probes Eugene OR USA

CountBright absolute counting beads (approximately 7 µm in diameter) 

Nakalai tesque Kyoto Japan

Annexin V-633 apoptosis detection kit

Annexin V-FITC apoptosis detection kit

Superoxide dismutase (SOD) from bovine erythrocytes

Oriental Yeast Tokyo Japan

Reduced form of tetrasodium salt β-nicotinamide-adenine dinucleotide phosphate (NADPH) 

Santa Cruz Biotechnology Dallas TX USA

 p22phox antibody (44.1) (catalogue #sc-130550)

Sigma-Aldrich St. Louis MO USA

Catalase from bovine liver

RPMI-1640 HEPES Modification, with 25 mM HEPES, without L-glutamine (R5886)

TaKaRa BIO Ohtsu Shiga Japan

Macherey–Nagel NucleoSpin RNA Blood

Premix Ex Taq (Probe qPCR)

PrimeScript RT Master Mix 

Thermo Fisher Scientific,  Waltham MA USA

Bolt 12% Bis-Tris Plus sodium dodecyl sulfate (SDS) polyacrylamide gels 

Bolt LDS sample buffer 

Gibco Pen Strep (100 unit/ml penicillin and 100 µg/ml streptomycin)

Invitrogen 6C5 GAPDH antibody (catalog #AM4300)

Invitrogen p47phox antibody (catalog #PA1-9073)

peroxidase-conjugated goat antibody against mouse IgG (catalog #G-21040) 
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Sample

( n ) (arbitrary unit/min)

37°C

( 4 )

2.51 ± 0.05

*

37°C + CD142 antibody

( 4 )

2.12 ± 0.02

*#

Culture medium

( 4 )

-0.08 ± 0.02
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