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Supplemental Methods 
 
 All the procedures in this study were approved by the University of Pittsburgh Institutional Animal 
Care and Use Committee and were performed in accordance with the National Institutes of Health 
Guide for the Care and Use of Laboratory Animals. 
 
Animals 
 All male Sprague-Dawley (SD) rats (250-285 g) were obtained from Charles River Laboratories.  
Breeding pairs of ETB receptor deficiency (DβH;ETB

sl/sl, ETB
-/-) rats and ETB wild-type (DβH;ETB

+/+, 
ETB

+/+) rats were a generous gift from Dr. Cheryl E. Gariepy (University of Michigan, Ann Arbor, MI) 
5.  In the present study, male ETB

-/- and ETB
+/+ rats (240-280 g) were used.  ETB

-/- rats are a novel 
single-locus genetic model of severe salt-sensitive hypertension, which express ETB receptors in adrenal 
glands and other adrenergic neurons but not in other tissues, such as the kidney, vascular endothelium, 
and vascular smooth muscle 5.   
 
DOCA-salt hypertensive rats and in vivo pharmacologic intervention 
 DOCA-salt hypertension was created in adult male SD rats as we previously described 6-8.  From 
the beginning of DOCA administration, some DOCA-salt rats received 4 weeks of ABT-627 (5 
mg·kg-1·d-1 in drinking water, Abbott Laboratories), a selective ETA receptor antagonist 9.  Some 
DOCA-salt rats received diuretic trichlormethiazide (TCM, 10 mg·kg-1·d-1 in drinking water, Sigma) 10.  
Some DOCA-salt rats received Apocynin (1.5 mmol/L in drinking water, Sigma), a NADPH oxidase 
inhibitor that impedes the assembly of the p47phox and p67phox within the membrane NADPH oxidase 
complex 7, 11, 12.  Our previous studies have shown that these doses of ABT-627 and Apocynin are 
effective in blocking the ETA receptors and the NADPH oxidase activity in vivo, respectively 8, 9, 11.  
Average systolic blood pressure (SBP) of Sham and DOCA-salt rats was measured by the non-invasive 
tail-cuff method in conscious rats6-8.  The peripheral blood of some rats was collected when the blood 
pressure was significantly elevated on Day 5 after DOCA-salt regimen.  The peripheral blood and 
bone marrow of other rats were collected at Day 28 (4 weeks) following DOCA-salt regimen. 
The blood pressure of ETB

-/- rats was monitored by radiotelemetry as we described previously 13.  
Briefly, arterial blood pressure was monitored remotely using a commercially available radiotelemetry 
data acquisition program (Dataquest ART 3.1, Data Sciences International).  Data were reported as 
24-hour averages.   
 
EPC isolation and characterization 
 Bone marrow-derived EPCs (BM-EPCs) were isolated from the femur and tibia of rats according 
to our recent publications 1-4.  All assays were preformed after day 7.  BM-EPCs were used in EPC 
function assays, Western blot analysis, NADPH oxidase activity and cell implantation.  Freshly 
isolated MNCs and cultured BM-EPCs were characterized by flow cytometry according to our recent 
publications 1, 3, 4, 14.  To detect CD133, Flk-1, and VE-Cadherin, cells were incubated with rabbit 
anti-rat CD133 antibodies (Abcam), or rabbit anti-rat Flk-1 antibodies (Abcam), or mouse anti-rat 
VE-Cadherin antibodies (Santa Cruz) on ice for one hour right after pre-permeabilization with 
fresh-prepared methanol for l5 minutes.  Then, cells were incubated with FITC-conjugated goat 
anti-rabbit secondary antibodies (Abcam) or PE-conjugated goat anti-mouse secondary antibodies 
(Santa Cruz) on ice for another one hour.  0.5% rabbit serum or 0.5% mouse serum was used for 
isotype staining.  To detect CD34 or CD45, cells were incubated with mouse anti-rat CD34-PE 
antibodies (Santa Cruz) or mouse anti-rat CD45-PECy5 antibodies (BD Bioscience) on ice for one hour.  
Isotype specific conjugated anti-IgG was used as negative control.  Quantifications of CD34+/Flk-1+ 
cells, CD34+/CD133+ cells, CD34+ cells, CD133+ cells, Flk-1+ cells, VE-Cadherin+ cells, and 



  

CD45+ cells were performed with a BD Vantage Flow Cytometer.  Each analysis included at least 
10,000 events.     
 
Expressions of ETA and ETB receptors in EPCs by real-time PCR, immunocytochemistry, and 
Western blot analysis 
 ETA and ETB receptors on EPC were assessed by real-time RT-PCR, immunocytochemistry, and 
Western blot as described previously 15.  For all experiments, 18s was used as an internal control.  
The specific primer sequences were as follows: ETA receptor, forward: 
CCTGGCAACCATGAACTCTTGCAT; reverse: TGGACTGGTGACAACAGCAACAGA; ETB 
receptor, forward: ATTCTGAAGCTCACCCTTTATGAC; reverse: 
AGAAGCCATGTTGATATCCAATGTA; and 18s, forward: GGGCCCGAAGCGTTTACTTTGAA; 
reverse: ACCGCGGTCCTATTCCATTATTCC. Amplification was performed on a 7500 Real-Time 
PCR system (Applied Biosystems) according to the manufacturer’s instructions.  Relative mRNA 
expressions of the ETA and ETB receptors were calculated by the comparative CT method, normalized 
to the endogenous 18s control, and calculated as a relative expression=2-Δct 1.  
For immunocytochemistry, cells were fixed with 4% PFA in PBS for 20 minutes at room temperature 
15.  Antibodies against the ETA and ETB receptors were from Alomone (Jerusalem, Israel).  To verify 
the specificity of antibody binding, the primary antibody was incubated with the control peptide prior 
to application to cells.  The absence of immunoreactivity confirmed the specificity of antibodies for 
ET receptors.  The images were taken with a Zeiss Pascal confocal microscope at a resolution of 
1,024×1,024 pixels. 
Western blots were performed by using primary antibodies directed against ETA receptors (1:200 
dilution; Almone Labs) and ETB receptors (1:200 dilution; Almone Labs).  To verify equal protein 
loading and transfer, the β-actin (1:10,000 dilution; Sigma) was used as the internal control Bands were 
visualized with an Odyssey Imager and quantified with Quantity One software (Bio-Rad) 15.  
 
EPC angiogenic function assays and pharmacologic treatments 
 EPC angiogenic function assays including tube formation capacity by Matrigel assay and adhesion 
function assay were described in detail in our previous studies 1, 3, 4.   
 
In vitro gene transfer 
 The propagation, purification, and titration of replication-incompetent adenoviral vectors were 
prepared as we described 7, 16.  After 7-days in culture, EPCs were transfected with the adenoviral 
vector encoding dominant-negative Rac1 (DNRac1) that inhibits endogenous NADPH oxidase subunit 
Rac1 16 or reporter gene β-galactosidase (β-gal) at a titer of 500 multiplicity of infection (MOI) in 
EGM-2 supplemented with 2% fetal bovine serum for 24 hours, followed by change of fresh 5% FBS 
EGM-2 1.  After 48 more hours of cultivation, transfected EPCs were subjected to ET-1 treatment as 
described above 16.  
 
Circulating EPC flow cytometry 
 Circulating EPCs were isolated according to our published methods 1, 3.  Briefly, freshly isolated 
peripheral blood mononuclear cells (PB-MNCs, 1×106 cells) were incubated with Flk-1 (2 μg/106 cells, 
Abcam) for one hour on ice, then incubated with a biotin-labeled goat anti-mouse IgG antibody (2.6 
µg/106 cells, Jackson Immuno Research) for 30 minutes, followed by one hour incubation with 
APC-conjugated streptavidin (20 μl/106 cells, BD Biosciences) and PE-conjugated CD34 (1 μg/106 
cells, Santa Cruz) on ice 17.  After washing and centrifugation, the cell pellets were suspended in 500 
µl 5% BSA-PBS, and co-expressions of CD34 and Flk-1 were determined by flow cytometry 



  

(FACScan, Becton Dickenson) gating 30,000 events.  Isotype specific conjugated anti-IgG was used 
as negative control.   

 
Intracellular ROS measurement with dichlorofluorescein fluorescence (DCF) by flow cytometry  
 The intracellular ROS level in circulating EPCs was evaluated by DCF fluorescence using flow 
cytometry according to the manufacturer’s recommended protocol and previous publications 18, 19.  
5-(6)-chloromethyl-2’,7’-dichlorodihydrofluorescein diacetate (CM-H2DCFDA) enters the cells and 
produces a green fluorescent signal (DCF fluorescence) after intracellular oxidation by ROS.  The 
DCF/CD34/Flk-1 triple-positive cells were determined by flow cytometry (FACScan, Becton 
Dickenson) gating 30,000 events.  The mean fluorescence of DCF was taken as an indicator of 
intracellular ROS level in circulating CD34+/Flk-1+ progenitor cells. 
 
NADPH oxidase enzymatic activity  
 NADPH oxidase activity in EPCs was measured by a lucigenin-enhanced chemiluminescence 
assay, as we described with minor modifications 6, 20, 21.  Briefly, the enzyme activity was measured 
by lucigenin (5×10-6 mol/L, Sigma) and indicated as the amount of O2

- levels in the presence of their 
relative substrate NADPH (1×10-4 mol/L, Sigma) 6.  No enzymatic activity could be detected in the 
absence of NADPH. 
 
Western blot analyses  
 Western blots were performed by using primary antibodies directed against Rac1 (1:1,000 dilution; 
Abcam), gp91phox (1:1,000 dilution; BD Biosciences), p22phox (1:500 dilution; Santa Cruz), MnSOD 
(1:1,,000 dilution; BD Biosciences), CuZnSOD (1:10,000 dilution; Abcam), catalase (1:1,000 dilution; 
BD Biosciences), GPx-1 (1:500 dilution; Santa Cruz), p53 (1:2,500 dilution; Cell Signals), Bcl-2 
(1:1,000 dilution; BD Biosciences), and Bax (1:1,000 dilution; BD Biosciences).  To verify equal 
protein loading and transfer, β-actin (1:10,000 dilution; Sigma) was used as the internal control.  
Bands were visualized with an Odyssey Imager and quantified with Quantity One software (Bio-Rad) 1, 

3, 4, 14. 
 
Senescence assay 
 EPC senescence was determined by acidic β-galactosidase staining kit (Sigma), according to the 
manufacturer’s recommended protocol and our recent publication 4.  
 
Apoptosis assay 
 EPC apoptosis was determined by DeadEnd Fluorometric TUNEL System staining (Promega) 
according to the manufacturer’s instructions 22.  Cell nuclei were co-stained with the fluorescent dye 
Hoechst33528 1.  The green-staining nuclei (TUNEL-positive cells) were detected under a 
fluorescence microscope equipped with a digital camera and the MetaMorph 6.1 image analysis 
software (Universal Imaging Corporation) 22. TUNEL-positive cells were counted under ten random 
high power fields (magnifications 200×) of each sample.  
 
Telomerase activity  
 Telomeric Repeat Amplification Protocol Assay (TRAP Assay) was employed, through which the 
telomerase reaction product is amplified by PCR 23.  Telomerase activity was measured with 2 µg 

proteins by the Telo TAGGG Telomerase PCR ELISAplus Kit (Roche, USA) according to the 
manufacturer’s instructions 23.  The absorbance values were determined by using a Micro-plate reader; 
the absorbance of the samples was measured at 450 nm wavelengths. 



  

Hindlimb ischemia and in vivo EPC therapy  
 Hindlimb ischemia was carried out in Sham or DOCA-salt rats on Day 14 after DOCA or Sham 
surgery.  Briefly, the right femoral artery and its branches were exposed proximal to the origin of the 
arterial popliteal, ligated, and the incision was closed in layers.  The left femoral artery and its 
branches were only exposed without dissection, which served as non-ischemia control 24, 25.  
DOCA-salt rats were randomly divided into five groups, which received PBS (vehicle) or 
BrdU-labeled EPC implantation: 1) DOCA rats + PBS, 2) DOCA rats + sham rat-derived EPCs 
(Sham-EPCs), 3) DOCA rats + DOCA rat-derived EPCs (DOCA-EPCs), 4) DOCA rats + ABT treated 
DOCA rat-derived EPCs (ABT-EPCs), and 5) DOCA rats + DNRac-1 treated DOCA rat-derived EPCs 
(DNRac1-EPCs).  In the vehicle or EPC implantation groups, 100 μl of PBS or 1×107 EPCs in 100μl, 
was randomly injected intramuscularly into anterior tibial muscle at the six points with a 27-gauge 
needle 24 hours after femoral artery dissection 25.  Hindlimb blood flow was measured before, right 
after, 7 days after, and 14 days after right femoral artery ligations.  The rats were pre-warmed for 10 
minutes, and then placed on 37°C heated pads through the measurement 26.  The hindlimb blood flow 
was measured by a Laser Doppler Perfusion Imager (LDPI) as described previously 24.  Low or no 
perfusion is displayed as dark blue, whereas the high perfusion is displayed as yellow or red.  The 
blood flow images were measured with Image-Pro Plug 5.0 and expressed as perfusion ratio of 
ischemic hindlimb to non-ischemic limb.  
 
Immunohistochemistry and measurement of capillary density  
 The effect of EPC implantation (or PBS) on neovascularization was assessed under light 
microscopy by measuring of the number of capillaries in sections taken from the ischemic muscles 24, 25.  
Tissue specimens were obtained from anterior tibial muscles on day 14.  This muscle was chosen 
because it is one of the principal muscles of the lower limb and is commonly used to evaluate the distal 
reperfusion after the femoral arteries are excised.  The muscle was fixed in 10% Formalin and 
embedded in paraffin.  Sections (5 μm) were de-paraffinized and incubated with a goat anti-human 
CD31 antibody (1:100 dilution, Santa Cruz).  Antibody distribution was visualized with the use of the 
avidin-biotin-complex technique and Vector Red chromogenic substrate (Vector Laboratories), 
followed by counterstaining with hematoxylin.  Negative controls were performed by avoiding the 
primary antibodies.  Capillaries were identified by positive staining for CD31.  Five fields from each 
sample were randomly selected and photographed with a digital camera (Olympus), and visible 
capillaries (positive for CD31) were counted. Capillary density was expressed as the number of 
capillaries per square millimeter 27.  To investigate whether implanted EPCs were incorporated the 
capillaries, BrdU labeled EPCs were injected intramuscularly into anterior tibial muscle.  On Day 14, 
the anterior tibial muscle was collected and fixed with 10% Formalin.  The sections were incubated 
with BrdU antibody (1:50 dilution, Amersham Biosciences) and CD31 antibody (1:50 dilution, Santa 
Cruz), followed by secondary antibodies anti-mouse PE and anti-goat FITC, respectively.  Implanted 
EPCs were identified as BrdU positive cells 28.  
 
Data analysis 
 All obtained values were expressed as mean ± SEM.  A GraphPad Prism (Version 5) was used for 
data analysis.  Statistical analysis between two groups was performed using the Student’s two-tailed 
unpaired t test.  A one-way ANOVA was used in data analysis when more than two groups were 
compared, followed by the Bonferroni's procedure to control the Type I error.  A two-way 
Repeated-measures ANOVA followed by the Bonferroni’s post-test was used to analyze blood flow 
perfusion in hindlimb ischemia models, and a significant overall difference was detected 10, 16.  
Specifically, the group of DOCA-salt rats was compared with the Sham group, to determine the effect 



  

of DOCA-salt treatment on EPC functions and subsequent molecular changes.  The groups of 
ABT-627 + DOCA and Apocynin + DOCA were compared with DOCA-salt rats to determine the 
effects of the blockade of ETA/NADPH oxidase pathway on EPC functions and subsequent molecular 
changes.   A value of P<0.05 was considered as a statistically significant finding. 
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Results 
 
Characterization of bone marrow-derived EPCs 
 To characterize bone marrow derived EPCs, the stem cell markers (CD34, CD133), endothelial 
cell markers (Flk-1, VE-cadherin) and a hematopoietic cell marker (CD45) were examined by flow 
cytometry according to the procedure described in our recent publications 1-4.  The cell populations 
were showed in Supplemental Table 1 and Table 2.  These data suggest that EPCs cultured for 7 days 
(termed as early-cultured EPCs) are heterogeneous in nature, and they contain significantly higher 
percentage of progenitor cells with endothelial differentiating potential compared with the freshly 
isolated mononuclear cells.  The early-cultured EPCs were also identified by Dil-acLDL/lectin double 
staining (Supplemental Fig. S3A) and the expressions of endothelial lineage markers between 
HUVECs and EPCs cultured for 7 days.  Similar to HUVECs, early-cultured EPCs expressed 
endothelial markers including Flk-1, VE-cadherin, and eNOS (Supplemental Fig. S3B). 



  

 
Supplemental Tables 
 
 
Table S1. The cell population of freshly isolated mononuclear cells.  

 
 
 
 
 
 
 
 
 
 

MNCs (Day 0): freshly isolated mononuclear cells; EPCs (Day 7): 7-day cultured endothelial 
progenitor cells.  The data were expressed as mean ± SEM, n=7 each group.  
 
 
Table S2. The cell population of 7-day cultured EPCs.   

 
 
 
 
 
 
 
 
 

 
The data were expressed as mean ± SEM, n=7 each group.   
 
 
 

Cell surface markers Sham (n=7) DOCA (n=7) 
CD34 17.65±4.98 13.84±2.40 
CD133 39.51±7.38 25.71±5.30 
Flk-1 8.98±2.23 5.51±1.72 
VE-cadherin 2.84±0.87 2.92±1.60 
CD34/CD133 3.36±0.46 2.60±0.35 
CD34/Flk-1 3.64±0.64 4.03±1.79 
CD45 53.37±3.91 41.97±5.89 

Cell surface markers Sham (n=7) DOCA (n=7) 
CD34 31.91±2.50 24.90±3.04 
CD133 20.50±1.20 14.99±3.52 
Flk-1 19.32±2.91 17.8±3.96 
VE-cadherin 10.72±0.35 7.74±1.54 
CD34/CD133 20.02±1.12 13.13±6.80 
CD34/Flk-1 15.9±1.39 12.76±2.43 
CD45 9.98±3.45 13.60±4.15 



  

Supplemental Figures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   
 
 
 
 
 
 
  
 
 
Fig. S1.  A. Representative images of Dil-ac-LDL up-taking (red) and lectin binding (green) 
from circulating EPCs (yellow).    The nuclei were stained with Hoechst33258 (blue).  After 7 
days of cultivation, cells were stained for Dil-ac-LDL uptaking and lectin binding.   
Dil-ac-LDL/lectin dual positive cells (yellow) were identified as EPCs.  Bar=100 μm.  B. The 
expressions of endothelial cell specific genes (VE-cadherin, eNOS, and VEGFR-2) in 7-day 
cultured EPCs.  Human umbilical vein endothelial cells (HUVECs) were used as positive controls.  
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Fig. S2 

Fig. S2.  Representative immunocytochemical images of ETA and ETB receptor staining in normal 
EPCs.  The green fluorescence demonstrated expressions of ETA and ETB receptors on normal EPCs, 
respectively.  Bar=10 µm.  The second FITC-labeled IgG antibodies were used.  To verify the 
specificity of antibody binding, the primary antibody was incubated with the control peptide prior to 
application to the cells.   The absence of immunoreactivity confirmed the specificity of antibodies for ET 
receptors. 
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Fig. S3  A. Expressions of NADPH oxidase subunits Rac1, gp91phox, and p22phox.  Western blot analysis was performed in 
cultured EPCs from Sham and DOCA-salt rats.  Values were expressed as mean±SEM, which were normalized to Sham rats, n=5-6, 
*P<0.05 vs. Sham rats (By a Student’s 2-tailed unpaired t test).   The n values shown representative individual rat.  B. The 
expressions of p53, Bax, and Bcl-2 EPCs of DOCA-salt rats in the presence or absence of PEG-SOD (100 U/ml, 24 hours). 
Values were expressed as mean±SEM, which were normalized to Sham controls, n=4-6, *P<0.05 vs. Sham rats (By a Student’s 
2-tailed unpaired t test). The n values shown representative individual rat.  PEG-SOD: polyethylene glycol-superoxide dismutase, an 
established membrane-permeable O2

- scavenger.  Bax/Bcl-2: the ratio of Bax to Bcl-2. C and D. The expressions Bax and Bcl-2 in 
EPCs of DOCA-salt rats with or without chronic treatments of ETA receptor blockade (ABT-627, 5 mg·kg -1·d-1) or NADPH oxidase 
inhibitor (Apocynin, APO, 1.5 mmol/L).  The n values shown represented individual rat.  Values were expressed as mean±SEM,
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Fig. S4 Representative images of EPC 
incorporation with vascular culture by confocal 
microscopy.  CD31 indicated endothelial cell 
(green fluorescence), BrdU indicated implanted 
EPCs (red fluorescence).  The arrows point to 
the positive staining.  DAPI indicated nuclear 
staining (blue fluorescence). 
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Fig. S5  A. Time course of systolic blood pressure (SBP) in DOCA-salt rats.  Values were 
expressed as mean±SEM, n=7-10, *P<0.05 vs. Sham rats (By a Student’s 2-tailed unpaired t test).  B. 
Quantitative analysis of CD34+/Flk-1+ progenitor cell in circulation on Day 5 and on Day 28 after 
DOCA-salt regimen.  Freshly isolated peripheral blood mononuclear cells from DOCA-salt and 
Sham rats were analyzed for the co-expressions of CD34 and Flk-1 by flow cytometry. Values were 
normalized to Sham rats and expressed as mean±SEM, n=6-8, *P<0.05 vs. Sham rats (By a Student’s 
2-tailed unpaired t test). C. Effects of ABT-627 (5 mg·kg -1·d-1), apocynin (APO, 1.5 mmol/L) or 
trichlormethiazide (TCM, 10 mg·kg -1·d-1) on average systolic SBP in DOCA-salt rats.  Values 
were expressed as mean±SEM, n=8-15, *P<0.05 vs. Sham rats, #P<0.05 vs. DOCA rats (By a one-way 
ANOVA with Bonferroni post-test). ABT-627, a selective ETA antagonist; APO, an inhibitor of NADPH 
oxidase; TCM (trichlormethiazide), a diuretic.  D. Effects of ABT-627 (5 mg·kg -1·d-1), Apocynin 
(APO, 1.5 mmol/L) or trichlormethiazide (TCM, 10 mg·kg-1·d-1) on CD34+/Flk-1+ progenitor cell 
levels after DOCA-salt regimen.  Values were normalized to Sham rats and expressed as mean±
SEM, n=6-8, *P<0.05 vs. Sham rats, #P<0.05 vs. DOCA rats (By a one-way ANOVA with Bonferroni 
post-test).  
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Fig. S6 The circulating progenitor cell number and telomerase activity in ETB receptor-deficient 
(ETB-/-) rats.  A. The level of CD34+/Flk-1+ progenitor cells in ETB-/- rats.  Freshly isolated 
peripheral blood mononuclear cells from ETB+/+ and ETB-/- rats were analyzed for the co-expressions of 
CD34 and Flk-1 by flow cytometry. The CD34+/Flk-1+ progenitor cells were considered as one 
subpopulation of circulating EPC. Values were normalized to ETB +/+ rats and expressed as mean±SEM, 
n=5-6, *P<0.05 vs. ETB+/+ rats, (By a Student’s 2-tailed unpaired t test).  B. EPC telomerase activity 
was measured by the TRAP assay in ETB-/- rats. Seven-day cultured EPCs were used. Values were 
expressed as mean±SEM, n=6. *P<0.05 vs. ETB+/+ rats, (By a Student’s 2-tailed unpaired t test).  
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Fig S7.  The effects of ET-1 on EPC number, NAPDH oxidase activity, ROS level, telomerase 
activity and apoptosis in normal cultured EPCs.  A. The effect of ET-1 receptor blockade on 
ET-1 induced EPC reduction.  After cultivation, normal EPCs were pretreated with the selective 
ETA receptor antagonist ABT-627 for 1 hour, and then incubated with ET-1 (1×10-8 mol/L) for 48 
hours.  Values were expressed as mean±SEM, n=4-6.  *P<0.05 vs. Control, #P<0.05 vs. ET-1 
treatment only (By a one-way ANOVA with Bonferroni post-test).  B. The effect of NADPH oxidase 
inhibition on ET-1 induced EPC reduction.  After cultivation, normal EPCs were transfected with 
AdDNRac1 or Adβ-gal at a titer of 500 multiplicity of infection (MOI) for 24 hours, or pretreated with 
NADPH oxidase inhibitor Apocynin for 1 hour, followed by a 48-hour treatment with ET-1.  
Adherent Dil-ac-LDL/lectin dual positive cells were counted as EPCs.  Values were expressed as 
mean±SEM, n=4-6. *P<0.05 vs. Control, #P<0.05 vs. ET-1 treatment only or ET-1+ β-gal treatment 
(By a one-way ANOVA with Bonferroni post-test). C. The effect of ET-1 on NADPH oxidase 
activity.  NADPH oxidase activity of EPCs was measured by a lucigenin-enhanced 
chemiluminescence assay.  The enzyme activity was expressed as relative light units (RLU)/µg 
protein.  Values were normalized to control group and expressed as mean±SEM, n=5-6. *P<0.05 vs. 
Control, #P<0.05 vs. ET-1 treatment only or ET-1+ β-gal treatment (By a one-way ANOVA with 
Bonferroni post-test).  D.  The effect of ET-1 on EPC intracellular ROS.  ROS level in EPCs was 
estimated by DCF microscopy.  Values were normalized to control groups and expressed as mean±
SEM, n=4-6, *P<0.05 vs. Control, #P<0.05 vs. ET-1 treatment only (By a one-way ANOVA with 
Bonferroni post-test).  E. The effect of ET-1 on EPC apoptosis.  Apoptotic EPCs were determined 
by TUNEL assay.  ET-1 (1×10-8 mol/L) treated normal EPCs for 48 hours with or without 
pre-incubation of ETA receptor antagonist ABT-627 or NADPH oxidase inhibitor Apocynin.  Values 
were normalized to control groups and expressed as mean±SEM, n=4-6.  *P<0.05 vs. Control, 
#P<0.05 vs. ET-1 treatment only (By a one-way ANOVA with Bonferroni post-test).  F. The effect of 
ET-1 on EPC telomerase activity.  Telomerase activity in EPCs was measured by TRAP assay.  
Values were normalized to control groups and expressed as mean±SEM, n=4-6, *P<0.05 vs. Control, 
#P<0.05 vs. ET-1 treatment only (By a one-way ANOVA with Bonferroni post-test). β-gal: 
β-galactosidase; DNRac1: dominant-negative Rac1; APO: apocynin.
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Fig S8. Schematic illustration of possible mechanisms underlying EPC reduction and dysfunction in 
DOCA-salt hypertension.  Endothelin-1 (ET-1) interacts with increased ETA receptors on endothelial 
progenitor cells (EPCs), resulting in NADPH oxidase activation and decreased expressions of antioxidant 
enzymes including MnSOD, CuZnSOD, and GPx-1, which together contribute to ROS accumulation in 
EPCs of DOCA-salt rats.  The elevated ROS may diminish EPC survival by two mechanisms: 1) increased 
EPC apoptosis via up-regulations of p53 and Bax/Bcl-2 ratio and 2) increased EPC senescence via decreased 
telomerase activity.  Both mechanisms could consequently lead to EPC reduction and dysfunction. 


