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Supplementary material:

Preparation of Tobacco Smoke Extract (TS)
Cigarettes (2R4F, Kentucky Tobacco Research Institute) were smoked in a Borgwaldt piston-controlled apparatus (Model RG-1) using the Federal Trade Commission standard  protocol that mimics a standardized human smoking pattern (duration, 2 seconds/puff; frequency, 1 puff/min; volume, 35 mL/puff). Cigarettes were smoked one at a time in the apparatus and the smoke was drawn under sterile conditions through premeasured amounts of sterile PBS, pH 7.4. This smoke-bubbled PBS represents whole trapped mainstream tobacco smoke, abbreviated as TS.  Smoke content is quantified as puffs/L of PBS with one cigarette yielding about 8 puffs drawn into a 10 mL volume. The final concentration of TS diluted in the cell culture medium is expressed as puffs per liter of culture medium. Aliquots of the saline TS extract were snap frozen immediately after preparation and kept in liquid nitrogen until use. 
Cell Culture and Treatments

TrHBMEC were cultured in DMEM (Gibco) containing 5% FBS (Sigma), and primary HUVEC in medium 199 containing 20% FBS, 2 mmol/L L-glutamine, 0.1 mg/mL of porcine intestinal heparin and 0.1 mg/mL crude extract of endothelial cell growth factor (EGCF) , both on 1% gelatin-coated plates. TrHBMEC and HUVEC at confluence were starved for 24 hours in fresh medium containing 0.5 % FBS, or in culture medium without heparin and EGCF, respectively, and then incubated in DMEM containing 0.5% FBS with or without stimuli as indicated.
Intracellular ROS formation in cells and in carotid artery tissue
Cells grown on gelatin-coated glass coverslips were loaded with 10 moL/L 2’,7’-dichlorofluorescein diacetate (DCFH-DA, Sigma) in D-PBS for 30 minutes at 37°C (1). At the end of the incubation, cells were washed in PBS and exposed to different stimuli or vehicle for the indicated time. The ROS production was measured by the intensity of DCF emission at 525 nm (excitation 502 nm), in a Perkin-Elmer LS50B fluorescence spectrometer. Results are expressed as the difference in DCF fluorescence (arbitrary units). Inhibitors were added 1 hour before cell stimulation as noted above. Frozen, enzymatically intact, 10 m thick cross-sections of carotid were incubated with Dihydroethidium (DHE; 10 mol/L)(Sigma) in PBS for 30 min at 37°C in a humidified chamber. DHE is oxidized on reaction with superoxide to ethidium, which binds to DNA in the nucleus and fluoresces red. The images were obtained with a laser scanning confocal microscope (Carl ZEISS). DHE fluorescence was quantified using Image J software. For each vessel, mean fluorescent area and total vessel wall area (mm2) were determined from three separate cross-sections of the vessel to produce n=1. The percentage of fluorescent area in the total vessel wall area was calculated for comparison (2).
Western blotting

For Western blotting of total cellular extracts, cells were lysed in buffer A (1 mmol/L Tris-HCl pH 6.8, 4% SDS, 0.5 mmol/L DTT and protease inhibitor cocktail) (Sigma). For phosphorylated proteins, total cellular extracts were prepared by sonication of cells in lysis buffer (B) containing 100 mmol/L NaCl, 20 mmol/L Tris-HCl pH 7.4, 2.5 mmol/L EDTA, 10 mmol/L NaF, 1 mmol/L Na3VO4, 10 mmol/L sodium pyrophosphate, 1% Triton X-100, 1% sodium deoxycholate, 0.1% SDS and protease inhibitor cocktail (3). 

For membrane and cytosol extracts, cells were suspended in relaxation buffer (10 mmol/L HEPES, pH 7.6, 3 mM NaCl, 100 mmol/L KCl, 3.5 mmol/L MgCl2, 0.1 mmol/L DTT, 0.1 mmol/L EDTA, 0.5 mmol/L PMSF and protease inhibitor cocktail), sonicated on ice and centrifuged (600g for 10 minutes at 4°C) to remove nuclei and unbroken cells. The supernatant was then ultracentrifuged (100 000g for 30 minutes at 4°C) to precipitate the membrane fraction. Membranes were washed in relaxation buffer and dissolved in Laemmli sample buffer. 
RNA extraction and reverse transcriptase-polymerase chain reaction (RT-PCR)

Total cellular RNA was isolated from cells with TRIzol Reagent (Sigma) and 1g of RNA per 20 L reaction was reverse transcribed using SuperScriptTM II RNase H (Invitrogen). Samples were amplified for 10 minutes at 25oC, 15 minutes at 42oC, 5 minutes at 99oC and 5 minutes at 5oC. Each cDNA (2.5 L) was then subjected to 25 cycles of PCR (denaturation at 94oC for 1 minute, annealing at 94oC for 20 seconds; 65oC for 20 seconds; 72oC for 1 minute, extension at 72oC for 10 minutes) in a reaction mixture (25 L), containing 2.5 U Taq DNA Polymerase (Invitrogen) and 400 nmol/L forward primer, 400 nmol/L reverse primer.

COX-2 primers were 5’-GGTCTGGTGCCTGGTCTGATGATG-3’ and 5’-GTCCTTTCAAGGAGAATGGTGC-3’, giving rise to a 720-bp PCR product; -actin primers were 5’-GGTCACCCACACTGTGCCCAT-3’ and 5’-GGATGCCACAGGACTCCATGC-3’, giving rise to a 450-bp PCR product. -actin was used for internal normalizations. All reactions were performed in a Perkin-Elmer GeneAmp PCR System 2400 thermocycler. PCR products were electrophoresed on a 1% agarose gel with 0.5 mg/L ethidium bromide and photographed under UV light. The identity of each PCR product was confirmed by DNA sequencing.

Real time transcriptase-polymerase chain reaction (QRT-PCR)

Real-time quantitative polymerase chain reaction (QRT-PCR) was then carried out to detect COX-2, and GAPDH was used for internal normalization. The sequences of primers used: human COX-2 primers were 5’-TTCAAATGAGATTGTGGAAAAAT-3’ and 5’-AGATCATCTCTGCCTGAGTATCTT -3’; human GAPDH primers were 5’-CATGTTCCAATATGATTCCAC-3’ and 5’-CCTGGAAGATGGTGATG-3’. Mouse COX-2 primers were 5’-AGTCTCTCAATGAGTACCGCAAA-3’ and 5’-AGTTCTTCAAAATGATGTGTACGG-3’, mouse GAPDH primers were 5’-CGTGCCGCCTGGAGAAACC-3’ and 5’-TGGAAGAGTGGGAGTTGCTGTTG-3’. Samples of cDNA (2.5 l) were incubated in 25 L IQ Supermix containing COX-2 or GADPH primers and fluorescent dye SYBER Green (Bio-Rad Laboratories). QRT-PCR was carried out in triplicate for each sample on the iCycler Optical System (Bio-Rad Laboratories). The gene expression was analyzed using the default and variable parameters available in the software provided with the iCycler iQ™ Real-Time PCR Detection System (Bio-Rad). The PCR threshold cycle number (CT) and starting quantity of test RNA samples were calculated after PCR baseline subtraction and CT determination had been carried out on the standards. Standard curve equations were calculated by regression analysis of the log of the copy number (starting quantity) versus threshold cycle. The standard curve equations (R2 usually >0.96) were used to calculate quantities of test RNA. The mean relative fluorescence units were calculated using individual well readings within a given PCR run on biological samples and then converted to mean fold change comparing mean relative fluorescence units of control samples versus mean relative fluorescence units of treated samples.
Transfection of siRNA
Approximately, 5 x 104 cells per well of 24-well plates in antibiotic-free media containing 5 % FBS were grown to 50-70% confluence. Transfection with siRNAs was performed using Transfection Reagent and medium to result in a final p47-phox siRNA duplex or control siRNA (all from Santa Cruz) concentration of 50 nmol/L. After seven hours incubation, an equal volume of DMEM/5% FBS was added without removing the transfection mixture. The following day, the cells were retransfected with the same protocol. After an additional 18 hours the transfected cells were washed and starved for 24 hours in DMEM/0.5% FBS before use.
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Legends for supplementary figures:

Supplementary Figure S1: Relationship between serum concentration of inflammatory cytokines and endothelial dysfunction in smokers and non-smokers. A) Correlation between levels of IL-1, and TNF-in serum from active smokers (AS) ( ) and non-smokers (NS) ( ). Confluent TrHBMECs were incubated with 1% human serum from individual AS or NS. Correlation between intracellular ROS generation (detected using the DCFH-DA method after 5 min incubation) and B) COX-2 mRNA (analyzed with quantitative RT-PCR after 1 hour treatment, GAPDH was used for internal normalizations), or C) serum levels of IL-1, or D) serum levels of TNF-. Correlation between COX-2 mRNA and E) serum levels of IL-1, or F) serum levels of TNF- 
Supplementary Figure S2: Effects of IL-1 and TNF- present in serum from smokers on endothelial dysfunction. A) Time- dependent effect of the pool of serum from 9 AS (ASp) or pool of serum from 9 NS (NSp) subjects on ROS production. B) Histograms show relative levels of COX-2 mRNA corrected for -actin detected by semiquantitative RT-PCR after 1 hour stimulus with exposure to ASp or to NSp. Analyses of four independent experiments. Histograms show relative levels of COX-2 protein expression corrected for -actin detected by Western blotting after 6 hours of treatment C, D) with different concentrations of ASp serum or NSp serum, or E) preincubated with IL-1ra and/or TNF-ab and then stimulated with 1% ASp serum. (Data represent mean + SD of 4 independent experiments *p<0.05 and **p<0.01 vs control; ^p<0.01 vs NSp; °p<0.05 vs ASp+IL-1ra; #p<0.05 vs ASp+TNF-ab; $p<0.05 and $$p<0.01 vs ASp). 

Supplemental Figure S3: Effects of IL-1 and TNF- combined with TS on endothelial dysfunction. A) ROS generation after 5 minutes’ stimulation and B) time course of ROS production. C, D, F) Histograms show relative levels of COX-2 protein corrected for -actin after 6 hour stimulus with exposure to TS, TNF- and/or IL-1. E) Western blotting of COX-2 protein after 6 hours of incubation with TS, TNF- and/or IL-1. G) Histograms show relative levels of COX-2 mRNA levels were detected at 1 hour after stimulation. Analyses of four independent experiments. (*p<0.05 and **p<0.01 vs control, ^p<0.05 and ^^p<0.01 vs TS, #p<0.05 and ##p<0.01 vs IL-1, §p<0.05 and §§ vs TNF-, °° p<0.01 vs IL-1 (10ng/L)/TNF- (25ng/L)and$$ p<0.01 vs IL-1 (20ng/L)/TNF- (50ng/L)). Supplementary Figure S4: Effect of pooled AS/NS serum and TS/IL-1/TNF- on p47phox translocation. p47phox translocation from cytoplasm to the plasma membrane after stimulation with A) pooled NS serum (NSp) or pool of AS serum (ASp), and B) TS, IL-1 and/or TNF-.(*p<0.01 vs cytoplasm control, ^p<0.01 vs membrane control). Histograms show relative levels of COX-2 protein corrected for -actin of cells (C, D, F, H) pre-incubated with DPI or Apocynin for 2 hours or (I, L) transfected with non-specific siRNA or p47phox siRNA and then stimulated with ASp serum, or TS/IL-1/TNF- (*p<0.05 and **p<0.01 vs control, #p<0.01 vs ASp, ^p<0.01 vs TS/IL-1/TNF-). E) Representative Western blots of COX-2 protein of four independent experiments.
Supplementary Figure S5: Role of Akt and p38MAPK on endothelial COX-2 expression incubated with different stimuli. Histogram show relative levels of A, B) phosphorylation of Akt (p-Akt) and of p38MAPK (p-p38)protein corrected for Akt of endothelial cells and C, D, F, H) COX-2 protein corrected for -actin of cells preincubated in presence or absence of LY294002 (LY), SB203580 (SB), for 2 hours then stimulated with different stimuli. (*p<0.01 vs control, #p<0.01 vs ASp, ^p<0.01 vs TS/IL-1/TNF-). E, G) Representative Western blots of COX-2 protein of four independent experiments. 

Supplementary Figure S6: Effect of NADPH oxidase on phosphorylation of Akt and p38MAPK in cells treated with pooled serum or TS/IL-1/TNF-. TrHBMECs were preincubated for 2 hours with LY294002 (LY), SB203580 (SB), DPI, or Apocynin and then treated with or without ASp serum or TS/IL-1/TNF- for 5 minutes. A, C) Western Blot analysis of phosphorylation of Akt and p38MAPK (p-38). Each panel is representative of four independent experiments. Histograms show relative levels of B, D) phosphorylation of Akt (p-Akt) and of p38MAPK (p-p38)protein corrected for Akt .
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