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Cell culture. Human pulmonary artery endothelial cells (HPAECs) were grown on fibronectin-covered 

(bovine fibronectin, Sigma-Aldrich Company Ltd. Gillingham, Dorset, UK) plastic ware in Human 

Endothelial Cell Growth Medium 2 supplemented with 2% foetal calf serum and EGF (5 µg/L), basic 

FGF (10 µg/L), IGF (20 µg/L), VEGF (0.5 µg/L), ascorbic acid (1mg/L), heparin (22.5 mg/L) and 

hydrocortisone (0.5 mg/L). Human pulmonary artery smooth muscle (HPASMCs) were grown in 

untreated platic ware in the Human Smooth Muscle Cell Growth Medium 2 supplemented with 5% 

Foetal calf serum, EGF (0.5 µg/L) and FGF (2 µg/L). The cells were cultured under normal oxygen 

tension (20% O2, 5% CO2) or exposed to hypoxia (2% O2, 5% CO2, 92% N2) for 1- 48 hr). The cells 

and culture media were from PromoCell (Heidelberg, Germany). Prior to hypoxic exposure, the cells 

were treated with inhibitors or were infected with adenoviruses to express mutant RhoB proteins. 

Following the treatment, the cells were used for studies of Rho GTPases expression, activity, F-actin 

organisation, endothelial barrier function, MLC phosphorylation, cell proliferation, apoptosis and 

intracellular calcium measurement.  

 

Semiquantitative Reverse Transcriptase Polymerase Chain Reaction (RTPCR). To characterise changes 

in the mRNA expression profile of Rho isoforms in HPAECs and HPASMCs, total RNA was isolated 

using Trizol (Invitrogen) extraction and isopropanol precipitation. Prior to cDNA synthesis, the RNA 

was treated with DNase I (Invitrogen) to remove any residual genomic DNA. 1 μg of total RNA was 

used for cDNA synthesis. First-strand cDNA synthesis was performed using Superscript II reverse 

transcriptase (Invitrogen). RT–PCR was performed with isoform-specific primers:  

RhoA                Forward   5’- CAGAAAAGTGGACCCCAGAA 

                         Reverse    5’- GCAGCTCTCGTAGCCATTTC 

RhoB                Forward   5’- GAGAACATCCCCGAGAAGTG  

                         Reverse    5’- CTTCCTTGGTCTTGGCAGAG  

GAPDH           Forward    5’- CCTGGCCAAGGTCATCCATGACA 

                         Reverse    5’ - GGGATGACCTTGCCCAC AGCCTT 

For the analysis of RhoA and RhoB gene expression in mouse lung tissues, mouse primers and PCR 

conditions were used as in
1
. 30 amplification cycles was chosen following the analysis of amplification 

profile and was confirmed to be within the exponential concentration range of the products 

(Supplementary Figure 12).  

 

Rho GTPases protein expression and activity. RhoA and RhoB protein expression in cells and tissues 

was studied by Western blotting. Active RhoA and RhoB were measured with recombinant GST-

rhotekin Rho-binding domain (RBD) bound to glutathione beads (Amersham Biosciences), using 100 

μg GST-RBD for each sample and detected by Western blotting as previously described
2
.  

 

Adenoviral infection. Adenoviral constructs for the dominant negative RhoB (DNRhoB; Ad-6myc-

N19RhoB-GFP), constitutively activated RhoB (CARhoB; Ad-HA-V14RhoB-GFP and dominant 

negative RhoA (DNRhoA; Ad-Flag-N19RhoA) as well as adenoviral control (Ad GFP) were made 

using Ad5 E1E3 backbone vector. Ad-HA-V14 RhoB-GFP was from (Welgen, Inc, Worcester, MA) 

while Ad-Flag-N19RhoA was from Cell Biolabs, Inc (San Diego, USA). Ad-6myc-N19RhoB was made 

as described in 
3
. Briefly, the N19RhoB cDNA was subcloned into the mammalian expression vector 

pcDNA3 in fusion with the 6myc epitope tag. The cDNA of RhoBN19 was cloned into KpnI and XbaI 

restriction sites of pAdTrackCMV vector. The recombinant adenoviruses were constructed using the 

Ad-Easy-1 system, where the adenovirus construct is generated in bacteria BJ-5183 cells. The 

recombinant adenoviral vectors were linearized with PacI and used to infect 911 cells. All adenoviruses 

were amplified and titrated in HEK293 cells as described previously
4
. The titre of Ad-6myc-N19RhoB-

GFP was 5x10
11 

pfu/ml; Ad-HA-V14RhoB-GFP was 8x10
10 

pfu/ml, Ad-Flag-N19RhoA and Ad-GFP 

was 1x10
11

 pfu/ml. Adenoviral transient infections of cells using multiplicity of infection MOI 1:100  

lead to a maximal rate of infection efficiency (~90-95%) without obvious cytopathic effects. In 
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experiments involving a short-term (1-2 hr) hypoxia, adenoviruses were added to the cells ~ 22 hr 

before the start of experiment (~ 24 hr over expression). In experiments involving 24-48 hr hypoxia, the 

adenoviruses were added to the cells 4 hr before the start of hypoxic exposure. Mutant protein 

expression was confirmed by immunofluorescence and Western blotting. 

 

Other treatments. In experiments involving a short-term (1-2 hr) exposure to hypoxia (permeability, 

calcium content, immunostaining of VE-cadherin and MLC phosphorylation), farnesyltransferase 

inhibitor, manumycin (5 µmol/L, Enzo Life Sciences, ALX-350-241) was added to the cells 1 hr before 

the hypoxic exposure.  In experiments involving a more prolonged exposure to hypoxia (6 – 48 hr), 

manumycin was added to the cells at the start of hypoxic exposure. Rho kinase inhibitor, Y-27632 (5 

µmol/L, Calbiochem) was added to the cells over expressing CARhoB for 6 hours, before cell fixation 

and immunostaining. The involvement of mDia was verified by protein knockdown with mDia siRNA 

(hDiaph1, Thermo Scientific Dharmacon). mDia siRNA or non-targeting siRNA#2, Thermo Scientific, 

Dharmacon) was introduced to cells by lipofectamine transfection and the experiments were carried out 

72 hours post-transfection. mDia siRNA was co-transfected with pcDNA3GFP to help visualise the 

transfected cells. 

 

Myosin light chain (MLC) phosphorylation on Ser19 was studied by Western blotting. Mouse 

monoclonal anti-P-Ser19 MLC and rabbit monoclonal anti-MLC antibodies (Cell Signalling) were used 

at 1:200.  

 

Endothelial permeability. Changes in endothelial barrier function were studied in Transwell filters 

(VWR) by measurement of passage of fluorescent dextran (FITC-dextran, MW 40 kDa, Sigma) through 

the endothelial cell layer
4
.  

 

Cell metabolic activity An MTS tertazolium colorimetric assay (CellTiter 96 Aqueous One Solution 

Cell Proliferation Assay; Promega) was used to assess metabolic activity associated with cell 

proliferation and migration, the amount of absorbance at 490 nm being proportional to the number of 

living cells in culture, irrespective of the presence of oxidative respiration
5,6

. Proliferative responses of 

HPAECs and HPASMCs to hypoxia were studied in cells grown on 96-well plates (7 x 10
3
 cell/well). 

The cells were left untreated or were incubated with adenoviruses for 4hr. Following the incubation, 

fresh culture medium was added to the cells, containing  manumycin (5 mol/L) or imatinib mesylate 

(Enzo Life sciences, 5 mol/L), as appropriate. The cells were then left in normoxia or were incubated 

in hypoxia for 48 hr. The effective concentration of imatinib was based on previously published results
7
 

and its inhibitory effect on PDGFR-β phosphorylation in HPASMCs was confirmed by Western 

blotting (Supplementary Figure 8).  

In order to study the effects of RhoB on PDGF-induced HPASMC proliferation, adenoviruses were 

added to the cells for 4 hr before the start of hypoxic exposure in culture medium containing 1% serum 

and no growth factors.  Fresh medium was then added to the cells containing different combinations of 

PDGF-BB (eBioscience, 20 µg/L), manumycin (5 mol/L) or imatinib (5 mol/L) and the cells were 

incubated in normoxic conditions for 48 hours.  

 

Cell migration was measured in an in vitro wound assay. To study the effects of RhoB on PDGF-

induced migration, confluent HPASMCs were treated with adenoviruses 4 hr before the addition of 

PDGF-BB and the inhibitors. Following 18 hr incubation, 1mm x 0.8 mm images of the wound edge 

were taken under the Olympus IX70 inverted fluorescent microscope using x 10 objective and F-view 

Soft Imaging System camera and the number of cells that that migrated out of the wound edge was 

scored using Image Pro Plus image analysis software. 3 images/treatment were analysed in 3 separate 

experiments (n=9). The results were expressed as % of untreated controls. To analyse the effects of 

hypoxia on HPASMC migration, the cells were cultured in full medium and treated with adenoviruses 

or the inhibitors, as described above.  

 

HIF expression and activity. HIF-1 stabilisation by RhoB was studied in a U2OS cell line stably 

expressing a luciferase reporter construct under the control of a hypoxia response element (U2OS-
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HRE-luc) (kind gift of Dr M. Ashcroft, UCL). U2OS-HRE-luc cell line had been optimised and 

validated in studies on HIF inhibitors and hypoxia-induced HIF activation
8
. Changes in HIF-1α protein 

levels in HPAECs cultured in normoxic or hypoxic conditions for 6 hr were studied by Western 

blotting, while its localization was studied by immunofluorescence and confocal microscopy. 

Manumycin (5 µmol/L) was added at the start of hypoxic exposure. 

 

Apoptosis. HPAECs or HPASMCs grown on optical (glass bottom) 96-well plates were left untreated 

or were over expressing GFP (adenoviral control) or RhoB mutant proteins or were treated with 

manumycin (5 µmol/L) for 48 hours. The cells treated with menadione (Sigma; 100 µmol/L, 6 hr) were 

used as a positive control. Tetramethylrhodamine, ethyl ester, perchlorate (TMRE) (40 nmol/L; 

Invitrogen) was added to cells 30 minutes before the end of the experiment. The intensity of 

fluorescence, corresponding to the number of live mitochondria in cells, was analysed by confocal 

microscopy followed by image analysis (Adobe Photoshop CS5).   

 

Intracellular calcium levels were studied with Rhod3 imaging kit (Molecular Probes), according to the 

manufacturer’s instructions. The cells were grown on 96-well optical bottom plates (Thermoscientific, 

cat no 165305). Rhod3 fluorescence, proportional to intracellular calcium content, was measured in a 

Glomax spectrophotometer (Promega) at excitation/emission 550/580 nm. 

 

Immunofluorescence and confocal microscopy.  

The cells were cultured on plastic coverslips (Nunc, cat no 174950) and subjected to various treatments 

and then fixed with 4% formaldehyde solution in PBS for 10 minutes at room temperature and 

permeabilised for 3 minutes with 0.1% Triton X-100. Cells were incubated in 0.5% BSA in PBS for 45 

minutes to block nonspecific antibody binding and then incubated with mouse anti-MLC2 (S19) 

antibody (Cell Signalling, 3675S), rabbit anti-MLC2 antibody (Cell Signalling, 3672S), mouse 

monoclonal anti-VE-cadherin antibody (Santa Cruz Biotechnology, sc-9989) or mouse monoclonal 

anti-HIF1-α antibody (ThermoScientific; MAI-16504) at 1:100 dilution. The coverslips were then 

washed 3 times in PBS and incubated with FITC-labelled rabbit anti-mouse antibody (Jackson 

Immunolabs, 115-095-068), Cy5-labelled goat anti-rabbit antibody (Jackson Immunolabs,111-175-144) 

or Cy5 goat anti-mouse antibody (Zymed, 81-6516)  at 1:100 dilution and 1µg/ml TRITC-phalloidin (to 

stain actin filaments). Coverslips were washed 3x in PBS and mounted in Vectashield mountant 

containing nuclear stain DAPI. Images on cells were taken under the confocal laser scanning 

fluorescence microscopy (Leica TCS SP5). 

 

Construction of rhoB nullizygous mice.  

The gene-targeting plasmid used to replace the single exon encoding the murine RhoB protein by 

homologous recombination was generated as follows. One-kilobase and 5.4-kb EcoRI genomic 

fragments from the murine rhoB locus were cloned into pBluescript SK(+) separately, generating the 

plasmids pR1 and pR5. pR1 was digested with ApaI and BamHI, blunt end filled, and ligated to a 4.8-

kb XhoI-XbaI fragment containing an internal ribosome entry site (IRES)-tau-lacZ gene, generating 

pR120. pR5 was digested with BamHI and ligated to a 1.8-kb BamHI fragment containing pGKneo, 

generating pR51. The final targeting plasmid was generated by ligating a blunt-ended SalI-SpeI 

fragment from pR120 into the NotI site of pR51. Standard methods were used to electroporate Sv129 

embryonic stem (ES) cells with a linearized preparation of the targeting construct produced by SalI 

digestion. Ten ES clones from 288 clones screened had undergone the desired homologous 

recombination event to replace one rhoB allele. Mouse C57B/6J blastocysts were injected by standard 

methods with three different targeted ES cell clones. Chimeric mice exhibiting germ line transfer of the 

targeted allele were obtained from all three clones. The genotype of mice and cultured embryo 

fibroblasts was confirmed by PCR and Southern blot analyses as described previously
9
.  

 

Chronic hypoxia-induced mouse model of pulmonary hypertension. All studies were conducted in 

accordance with UK Home Office Animals (Scientific Procedures) Act 1986 and institutional 

guidelines. 2012-15 weeks old C57BL male mice (200 g; Charles River, Margate, UK) and RhoB -/- 

male mice  (a kind gift of Professor Brian Morris) were either housed in normal air or placed in a 

normobaric hypoxic chamber (FIO2 10%) for 2 weeks (n= 4-8/group). Development of PH was verified 
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as described previously
10

. At 2 week, animals were weighed and anesthetized (Hypnorm 0.25 mL/kg; 

Midazolam 25 mg/kg IP), and right ventricular systolic pressure (RVSP) was measured via direct 

cardiac puncture using a closed-chest technique in the spontaneously breathing, anesthetized animal7. 

The animals were then euthanized, the hearts were removed, and the individual ventricular chambers 

were weighed, right ventricular hypertrophy was assesses as the ratio of right ventricle /septum with left 

ventricle + septum. The right lungs were snap-frozen in liquid nitrogen and stored at −80°C for 

biochemical measurements. The left lungs were fixed by inflation with 10% formalin, embedded in 

paraffin, and sectioned for histology. Transverse lung sections were stained with van Gieson’s elastic 

method or smooth muscle-actin antibody (Sigma)
10

. Vascular muscularisation was defined as the 

proportion of vessels (<50 µm diameter) with immunoreactivity for smooth muscle-actin (as evidence 

for muscularization) over the total number of vessels stained with elastin. Two separate sections from 

each animal were quantified, and counting was performed by two investigators blinded to genotypes. 

 

Western blot analysis. Following protein electrophoresis and protein transfer, the membranes were 

probed with primary antibodies from the following sources: mouse monoclonal anti-RhoA (sc-418), 

rabbit anti-RhoB (sc-180), mouse monoclonal anti-VE-cadherin (sc-9989), mouse monoclonal anti-myc 

(sc-40) and rabbit polyclonal anti-HA (sc-805) antibodies were from Santa Cruz Biotechnology;  rabbit 

anti-Flag (F7425) , mouse monoclonal anti-β-actin (A2228) were from Sigma; mouse monoclonal anti-

HIF 1α antibody (MAI-16504) was from ThermoScientific and mouse monoclonal anti mDia antibody 

(610848) was from BD Biosciences Pharmingen. Secondary antibodies: goat anti-rabbit HRP-labelled 

(AG154) was from Sigma and goat anti-mouse HRP-labelled antibody (2016-07) was from Dako. 

Primary antibodies were used at dilution 1:1000 and secondary antibodies at dilution 1:5000. The 

relative intensity of the immunoreactive bands was determined by densitometry using Image J software 

(Rasband, W.S., ImageJ, U. S. National Institutes of Health, Bethesda, Maryland, USA, 

http://imagej.nih.gov/ij/, 1997-2011). The results were normalised to -actin levels and expressed as % 

of untreated controls. Untreated control samples were included in every experiment and all experiments 

were repeated at least 3 times (n≥3). 

 

Measurement of PDGFR-β expression and phosphorylation. HPASMCs were grown in 6 cm Petri 

dishes until ~70% confluence and incubated overnight in medium deprived of growth factors and 

containing 1% serum. Imatinib (5 µg/L) was added to the cells 1hr before the treatment with PDGF 

PDGF-BB (20 µg/L) for 30 minutes. PDGFR-β was immunoprecipitated from the cell lysates following 

an o/n incubation of the lysates with the rabbit monoclonal anti-PDGFR-β antibody (Milipore, cat no. 

05-825, 5 µg antibody/sample) with protein G sepharose beads (30 µl slurry/sample, 1 hr rotation at 

4˚C). The beads were washed 3x by centrifugation, boiled with the sample buffer, resolved by 

electrophoresis followed by Western blotting. The blots were subsequently probed with a rabbit 

monoclonal anti-PDGFR-β and a rabbit monoclonal anti-phospho-PDGFR-β  antibodies (Milipore; 1: 

1000).  

 

Isometric wire myography. Vessel segments from RhoB male knockout mice or wildtype C57Bk6 mice 

were used. Mice were killed by pentobarbital injection and 2 intralobe pulmonary arteries were 

removed.  Arteries were dissected free of fat and connective tissues, and the vessel segments placed in 

Mulvany wire myographs to measure contraction and relaxation responses. Throughout the experiment, 

tissues were immersed in physiological salt solution (PSS) 1.18 × 10
−1

 mol/L NaCl, 4.7 × 10
−3

 mol/L 

KCl, 1.17 × 10
−3

 mol/L MgSO4, 2.5 × 10
−3

 mol/L CaCl2, 1.0 × 10
−3

 mol/L KH2PO4, 2.7 × 10
−5

 mol/L 

EDTA, and 5.5 × 10
−3

 mol/L glucose, at 36 °C, bubbled with 95% O2 and 5% CO2. The tension of the 

vessel was normalised to a tension equivalent to that generated at 90% of the diameter of the vessel at 

100 mmHg. Changes in arterial tone were recorded via a PowerLab/800 recording unit (ADI 

instruments Pty Ltd., Australia), and analysed using Chart 6.0 acquisition system (ADI instruments). 

Arteries were exposed to two challenges of high potassium solution (KPSS; 1.24 × 10
−1

 mol/L KCl, 

1.17 × 10
−3

 mol/L MgSO4, 2.5 × 10
−3

 mol/L CaCl2, 1.0 × 10
−3

 mol/L KH2PO4, 2.7 × 10
−5

 mol/L EDTA, 

and 5.5 × 10
−3

 mol/L glucose) followed by a washout period of 10 min. Concentration response curves 

to 9,11-dideoxy-11α,9α-epoxymethanoprostaglandin F2α (U46619; 10
−9–3

 × 10
−7

 mol/L) and 

phenylephrine (10
-8

 to 10
-4

 mol/L) were performed on each of the vessels. Dilatory response curves 

were recorded in pulmonary arteries pre-contracted with an EC80 concentration of U46619, and 
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vasodilator responses to either acetylcholine (10
−8

–10
−4

 mol/L) or SNP response curve (10
-8

–3x10
-5 

mol/L) were assessed.  

 

Statistical analysis. All the experiments were repeated at least 3 times (n≥3) and data are presented as 

the mean ± standard error of mean. Comparisons between groups were carried out using two-tailed 

Student t-tests or one-way ANOVA as appropriate. Statistical significance was accepted for P≤0.05 and 

tests were performed using GraphPad Prism version 4.0 or Microsoft Office Excel 2007. 
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Supplementary Figure 1.   

 

The effect of CARhoB (A, B) and Ad GFP (C) on cell morphology.  HPAECs (A, C) and HPASMCs 

(B) were treated as indicated. The cells were fixed and stained for F-actin and VE-cadherin, as 

appropriate and studied under the confocal microscope. Bar=10 µm. 
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Supplementary Figure 2. 
RhoB does not affect RhoA expression or activity. RhoA expression and activity were studied in 

HPAECs 24 hr after infection Adcontrol (AdGFP), Ad CARhoB (Ad-HA-V14RhoB-GFP) or Ad 

DNRhoB  (Ad-6myc-N19RhoB-GFP). Representative Western blots are shown in (B). *P≤0.05, n=3.  
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Supplementary Figure  3. 

Inhibition of  hypoxia-induced stress fibre formation and dispersion of VE-cadherin in HPAECs over 

expressing Ad DNRhoA  (Ad N19RhoA-flag, 24 hr over expression). The cells were fixed and stained 

for F-actin, VE-cadherin and flag epitope and studied under the confocal microscope. Western blot 

shows RhoA expression levels in untreated cells and cells over expressing AdDNRhoA-flag. Bar=10 

µm. 
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Supplementary Figure 4. 
Manumycin inhibits RhoB activity without affecting RhoA activity in HPAECs.  Graphs in (A,B) show 

changes in the activity of RhoB and RhoA in untreated HPAECs (control) or HPAECs cultured in 

hypoxic conditions for 2 hr, with or without manumycin (5 µmol/L), as indicated. (C) shows 

corresponding representative Western blots . Manumycin was added to the cells 1 hr before the start of 

hypoxic exposure. **P≤0.01, comparison with normoxic control; n=3. 
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Supplementary Figure 5.  
RhoB mediates hypoxia-induced re-localization of MLC-P-Ser19 to stress fibres. HPAECs were left 

untreated or were infected with AdDNRhoB (Ad-HA-N19RhoB-GFP). 23 hr post-infection, the cells 

were left in normoxia or were exposed to hypoxia for 1 hr. Manumycin was added to the cells 1hr 

before hypoxic exposure. The cells were then fixed and immunostained for F-actin (red), MLC-P-

Ser19 (green) and GFP (blue), pseudocolors. Bar=10 µm.  
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Supplementary Figure 6.  

Inhibition of RhoA activity does not affect RhoB-induced stress fibre formation in HPAECs and 

HPASMCs. The cells were over expressing Ad CARhoB (Ad-HA-V14RhoB-GFP) together with Ad 

DNRhoA (Ad- N19RhoA-flag) for 24 hours. The cells were fixed and immunostained to visualise F-

actin (red), GFP (green) and flag epitope (blue), confocal microscopy. Bar=10 µm. 
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Supplementary Figure 7.  

Manipulation of RhoB activity in HPAECs and HPASMCs has no effect on intracellular calcium levels 

(Rhod3 fluorescence). The cells were incubated in normoxic or hypoxic conditions for 1 hr and were 

treated, as indicated. Manumycin was added to the cells 1 hr before the hypoxic exposure and 

ionomycin (0.5 µmol/L) was used as a positive control. *P≤0.05, **P≤0.01, comparisons with 

normoxic control, n=4. 

 

 

 

 

 

 



13 
 

 

Supplementary Figure 8.  

Imatinib inhibits hypoxia- and RhoB- induced cell migration and RhoB activation in HPASMCs. (A) 

Selected images showing the effect of various treatments on HPASMC migration. The cells were 

treated, as indicated and cell migration was measured in wound assay 18 hr after wounding. 

Manumycin (5 µmol/L), imatinib (5 µmol/L) and PDGF-BB (20 µg/L) were added to the cells at the 

start of hypoxic exposure. Bar=10µm. (B) The  inhibitory effect of imatinib on RhoB expression and 

activity in hypoxia (1 hr); *P≤0.05, **P≤0.01, compared with normoxic control, n=3. (C) 

Representative Western blots showing the effect of imatinib on PDGFR-β phosphorylation (PDGF-BB; 

20 µg/L; 30 minutes) and hypoxia-induced increase in RhoB expression and activity (1 hr hypoxia). 

Imatinib (5 µmol/L) was added to the cells 1 hr before treatment with PDGF or hypoxia.  
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Supplementary Figure 9.  

Manipulation of RhoB activity in HPAECs and HPASMCs has no effect on cell apoptosis. The cells 

were incubated in normoxic or hypoxic conditions for 48 hr and were treated, as indicated. Manumycin 

(5 µg/L) was added at the start of hypoxic exposure and menadione (100 µmol/L, 6 hr) was used as a 

positive control. *P≤0.05; **P≤0.01, comparisons with untreated control. TMRE fluorescence; n=3.  
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Supplementary Figure 10.  
RhoA and RhoB expression in the lungs of the wildtype (WT) and RhoB-/- mice. RhoB knockdown 

was confirmed by RT PCR and RhoA and RhoB protein expression in the lungs of normoxic (N) and 

hypoxic (H) mice were measured by Western blotting. **P≤0.01, comparisons with WT control; 

#P≤0.05,comparison between normoxic and hypoxic RhoB-/- groups; n=4-6.   
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Supplementary Figure 11.  

RhoB knockout mice show unchanged vasoconstrictor and vasodilator responses.  

Intrapulmonary vessels from RhoB−/− mice showed unchanged contractile responses to high [K+] (A), 

U46619 (B) and phenylephrine (C). Endothelial- independent vasodilation in response to sodium 

nitroprusside (SNP) was slightly attenuated in RhoB-/- mice (D), while endothelial- dependent 

vasodilator response to acetylcholine (E) was unchanged.  
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Supplementary Figure 12. Analysis of amplification profile of RhoA, semiquantitative RT PCR.  
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