
cells from healthy subjects (COPD 7183¡485 RFU, n = 13 vs
healthy 13 702¡2933 RFU, n = 5, p,0.01). TNFa release at 4 h
was significantly increased from baseline values in all subjects
(p,0.001). COPD MDMs released significantly more TNFa than
healthy MDMs when incubated with beads (0.3¡0.07 ng/ml vs
0.2¡0.04 ng/ml, p,0.01). Healthy MDMs released significantly
more TNFa compared with COPD MDMs when incubated with
bacteria (3.8¡0.4 ng/ml vs 2.1¡0.1 ng/ml, p,0.001 for SP,
19.6¡4.2 ng/ml vs 9.5¡0.98 ng/ml, p,0.05 for HI).
Discussion These data indicate that macrophages from subjects with
COPD show defective phagocytosis of pathogens but not inert
particles. This is not associated with an increased inflammatory
response at 4 h. Therefore, in COPD, macrophages may be defective
in both their phagocytic and inflammatory response to pathogens,
which in turn may predispose to bacterial colonisation and
increased frequency of exacerbations.

S109 MORPHOMETRIC COMPARISON OF AIRWAY REMODELLING IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE AND
OBLITERATIVE BRONCHIOLITIS

LA Borthwick, CL Pate, LS Mackay, GE Johnson, PA Corris, J Majo, AJ Fisher.
Newcastle University, Newcastle-Upon-Tyne, UK

doi:10.1136/thx.2009.127092e

Introduction Airway remodelling and fibrotic repair in small airways
contributes to chronic lung diseases characterised by repeated
airway injury. Severe chronic obstructive pulmonary disease
(COPD) and post-transplant obliterative bronchiolitis (OB) are
both characterised by marked airflow obstruction yet have very
different aetiologies. We hypothesised that there may be similarities
in the patterns of airway remodelling which suggest a common
pathway of dysregulated repair via transforming growth factor b

(TGFb) in both conditions.
Methods Airways ,2 mm in diameter from patients with OB
(n = 6), severe COPD (n = 6) and unused donor lungs as control
(n = 3) were identified in explanted formalin-fixed lung tissue. The
median number of small airways evaluated per case was 5 (range 4–
12). The proportion of the airway cross-section consisting of lumen,
epithelium and subepithelial layer was measured by morphometry
and compared between the three groups. The cellularity of the
subepithelial layer was also assessed. The extent of
phosphoSMAD2/3 staining as a marker of TGFb signalling was
assessed using a semi-quantitative scoring system.
Results The subepithelial layer was significantly expanded in OB
airways (mean¡SEM; 48.7¡20.36%) compared with control
(20.6¡8.0%) and COPD (26.3¡6.8%). The cellularity of this
expansion varied greatly; some showed a sparsely cellular fibrotic
subepithelial layer, whereas others were cellular with a dense
inflammatory infiltrate. The epithelial layer was significantly
decreased in the OB airways (13.4¡11.81%) and significantly
increased in COPD airways (34.9¡6.8%) compared with control
(29.8¡7.75%). The lumen was significantly decreased in the OB
(17.1¡16.06%) and COPD airways (16.3¡8.52%) compared with
control (36.0¡17.3%). A significantly higher proportion of OB
airways showed strong positive phosphoSMAD 2/3 nuclear staining
compared with COPD and control.
Conclusions In COPD the reduction in the area of the lumen is a
consequence of an increase in area of the epithelial layer and smooth
muscle layer. In OB the reduction in the area of the lumen is due to an
expansion in the subepithelial layer, suggesting that remodelling in
this compartment is more critical to the airway obstruction in OB
than in COPD. The increased phosphoSMAD2/3 staining in OB
airways suggests that TGFb may play a significant role in impaired
epithelial repair and expansion of the subepithelial layer.

S110 AUTOIMMUNITY-ASSOCIATED GENETIC POLYMORPHISMS IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

1AM Wood, 2RA Stockley. 1University of Birmingham, Birmingham, UK; 2University
Hospitals Birmingham, Birmingham, UK

doi:10.1136/thx.2009.127092f

Background Chronic obstructive pulmonary disease (COPD) has
been associated with antielastin antibodies in man, whilst in animal
models both antielastin and antiendothelial antibodies have been
observed. Furthermore, transfer of T cells from animals with
emphysema and autoantibodies can result in disease in healthy
animals. Finally, a lymphocytic infiltrate is observed in the lung,
and oligoclonal T lymphocyte populations have been reported,
implying accumulation due to antigenic stimulation. Taken
together with our previous work showing human leucocyte antigen
(HLA) associations with lung function, this suggests an auto-
immune component exists in COPD. We have sought further
evidence for this hypothesis at the genetic level.
Methods 428 subjects with the PiZZ genotype of a-1-antitrypsin
deficiency and a full clinical assessment were genotyped for
rs11571297, within the CTLA4 gene, and rs2476601, within the
PTPN22 gene, carried out using TaqMan genotyping technologies
(ABI, UK). Genetic association with forced expiratory volume in 1 s
(FEV1) was assessed by linear regression, and with emphysema by
logistic regression, adjusting for age, gender and smoke exposure.
Results The genotyping success rate was 94.5% and both
polymorphisms were in Hardy–Weinberg equilibrium in the
population. The T allele of the CTLA4 polymorphism was
associated with better lung function, such that FEV1 was 5%
higher on average in subjects with this allele (p,0.001). This
equated to a reduced risk of CT-diagnosed emphysema, with an
odds ratio of 0.63 (95% CI 0.46 to 0.89). The PTPN22 polymorph-
ism did not exhibit any associations within the population.
Conclusions The CTLA4 gene lies within a peak seen in a linkage
study in COPD, and two polymorphisms within it have recently
been associated with chronic bronchitis. Our results add further
replication, making it more likely it is a true genetic risk factor. The
same polymorphisms have been associated with known autoim-
mune diseases, thus suggesting that COPD may have an auto-
immune component determined in part at the genetic level.

Pathways of vascular remodelling in PAH

S111 BONE MORPHOGENETIC PROTEIN 9 INCREASES ENDOTHELIN-
1 RELEASE BY HUMAN PULMONARY ARTERY ENDOTHELIAL
CELLS VIA A MAPK-DEPENDENT PATHWAY

1JES Park, 2PD Upton, 1PM de Souza, 2RJ Davies, 2NW Morrell, 1MJD Griffiths, 1SJ
Wort. 1Unit of Critical Care, NHLI, Imperial College, London, UK; 2University of
Cambridge School of Clinical Medicine, Addenbrooke’s/CUHNHSFT and Papworth
Hospitals, Cambridge, UK

doi:10.1136/thx.2009.127092g

Introduction Mutations in the bone morphogenetic protein (BMP)
receptor II (BMPR-II), a member of the transforming growth factor
b (TGFb) receptor superfamily, are associated with familial
pulmonary artery hypertension (PAH), whilst mutations of activin
receptor-like kinase-1 (Alk-1) cause hereditary haemorrhagic telan-
giectasia (HHT). BMP9 binds BMPRII/Alk-1 complex in endothelial
cells (ECs) and is reported to be a vascular quiescence factor.1 In
addition, constitutively active Alk-1 in ECs induces endothelin-1
(ET-1) production, a contributor to vascular remodelling.
Dysregulation of these pathways may therefore affect vascular
integrity, as seen in both disease processes. We aimed to investigate
the effect of BMP9 on ET-1 regulation.

Spoken sessions

A56 Thorax 2009;64(Suppl IV):A5–A74

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as on 1 D

ecem
ber 2009. D

ow
nloaded from

 

http://thorax.bmj.com/


Methods Human pulmonary artery endothelial cells (HPAECs) were
treated with BMP9 (0–100 ng/ml) for up to 24 h in the presence/
absence of mitogen-activated protein kinase (MAPK) pathway
inhibitors (UO126, SB203580, SP600125; all 3 mM) and an inhibitor
of IkB kinase 2 (IKK-2) phosphorylation (SC514, 3 mM), a component
of the canonical nuclear factor-kB (NF-kB) pathway. MAPK phos-
phorylation was assessed by western analysis of whole-cell lysates. ET-
1 gene expression and levels in supernatant were quantified.
Results BMP9 stimulated dose-dependent ET-1 release by HPAECs
and increased ET-1 gene expression. A significant increase in ET-1
release was seen at physiological levels of BMP9 (1 ng/ml:
p,0.001). ET-1 release was attenuated by inhibition of MAPK
kinase 1 (MEK1)/extracellular signal-regulated kinase 1/2 (ERK1/2)
and p38 phosphorylation (p,0.05 and p,0.01 respectively; see fig
1), but not c-Jun N-terminal kinase (JNK) and IKK-2 phosphoryla-
tion.
Conclusion BMP9 at physiological doses stimulates HPAECs to
release ET-1 in an ERK/p38-dependent, SAMD-independent,
manner. Hence BMP9, SMAD-independent, ET-1 production may
have an important role in vascular dysregulation underlying PAH
and HHT. Further work aims to investigate the effects of Alk-1/
BMPRII deficiency on ET-1 regulation by BMP9 in HPAECs.

1. Upton PD, Davies RJ, Trembath RC, et al. Bone morphogenetic protein (BMP) and
activin type II receptors balance BMP9 signals mediated by activin receptor-like
kinase-1 in human pulmonary artery endothelial cells. J Biol Chem 2009 Jun
5;284(23):15794–804.

S112 PULMONARY VASCULAR REMODELLING IN A MOUSE MODEL
OF SCHISTOSOMIASIS

1A Crosby, 1FM Jones, 1M Southwood, 1S Stewart, 2R Schermuly, 3G Butrous, 1DW
Dunne, 1NW Morrell. 1University of Cambridge, Cambridge, UK; 2University of Giessen
Lung Centre, Giessen, Germany; 3University of Kent, Kent, UK

doi:10.1136/thx.2009.127092h

Introduction Schistosomiasis is the most common worldwide cause
of pulmonary hypertension. There is currently no established
animal model to study the pathobiology of this important
condition. We sought to develop and characterise a mouse model
that recapitulates the pulmonary vascular pathology seen in
patients with schistosomiasis.
Methods Mice were infected percutaneously with 30 Schistosoma
mansoni cercariae and the development of lung and liver pathology was
studied at 7, 12, 17 and 20 weeks postinfection. We determined the
degree of right ventricular (RV) hypertrophy. Liver and lung egg

counts were measured at specified time points. Pulmonary vascular
remodelling was assessed by morphometry, following immunohisto-
chemistry with antibodies for smooth muscle a-actin, von Willebrand
factor, CD68 and CD45. A cytokine array was also performed.
Results Chronically infected animals had a relatively large lung egg
burden with marked pulmonary vascular remodelling and perivas-
cular inflammation. Morphometery revealed a significant increase
in medial thickness in small and medium sized peripheral vessels
and a significant increase in muscularisation in small vessels (20–
70 mm). In addition, we observed the presence of plexiform-like
lesions in these mice. Lung egg burden positively correlated with
liver egg burden and the degree of RV hypertrophy. Plasma
cytokines increased with time and correlated with the degree of
pulmonary vascular remodelling. Mouse pulmonary artery smooth
muscle cells showed an increase in migration to interleukin-13.
Conclusions This study provides evidence for extensive pulmonary
vascular remodelling in a mouse model of pulmonary schistoso-
miasis, including the formation of plexiform-like lesions. The degree
of remodelling and RV hypertrophy was related to the lung egg
burden. This experimental model will be of use to study the
pathobiology and treatment of pulmonary hypertension associated
with schistosomiasis and will be valuable in studying the role of
inflammation in pulmonary hypertension.

S113 BMP9 SUPPRESSES MCP-1 PRODUCTION BY HUMAN
PULMONARY ARTERY ENDOTHELIAL CELLS

1PD Upton, 2JES Park, 2RJ Davies, 2M Griffiths, 2SJ Wort, 2PM De Souza, 1NW
Morrell. 1University of Cambridge School of Clinical Medicine, Addenbrooke’s/
CUHNHSFT and Papworth Hospitals, Cambridge, UK; 2Unit of Critical Care, NHLI,
Imperial College, London, UK

doi:10.1136/thx.2009.127092i

Introduction Bone morphogenetic protein 9 (BMP9) has recently
been identified as the ligand for the activin receptor-like kinase-1
(ALK1)/BMP receptor II (BMPR-II) complex in endothelial cells.
Mutations in BMPR-II underlie pulmonary arterial hypertension
and mutations in ALK1 cause hereditary haemorrhagic telangiecta-
sia or a syndrome comprising both disease phenotypes. Both
diseases are associated with an unstable pulmonary vasculature
susceptible to remodelling events. We recently reported that BMP9
induces interleukin-8 (IL-8) and E-selectin expression in human
pulmonary artery endothelial cells (HPAECs), factors that can
mediate inflammation but may also regulate vessel stability. Here,
we examine the regulation of a similarly pleiotropic chemokine,
monocyte chemoattractant protein-1 (MCP-1), by BMP9 in
HPAECs.
Methods HPAECs were treated with M199/0.1% fetal bovine serum
(FBS) with or without BMP9 (1 ng/ml). Lysates from cells treated
for 1 h were analysed for Smad phosphorylation with western
blotting. RNA was extracted from cells treated for 8 h and
quantitative PCR used to determine mRNA expression.
Supernatants were collected from cells treated for 24 h and analysed
for MCP-1 and IL-8 using ELISA. To assess the contribution of
Smads, cells were transfected with small interfering RNA (siRNA)
for Smad2 or Smad4, and RNA extracted from cells treated for 8 h
for expression analysis.
Results BMP9 induced phosphorylation of Smad1/5 and Smad2 in
HPAECs. BMP9 induced the expression and secretion of IL-8 by
HPAECs, whereas BMP9 potently repressed MCP-1 expression and
release. The IL-8 induction by BMP9 was reversed by siRNA for
Smad4 and Smad2, whereas the repression of MCP-1 was only
reversed by Smad4 siRNA.
Conclusions BMP9 induces IL-8 and represses MCP-1 in HPAECs,
suggesting that BMP9 is not eliciting an inflammatory response but

Abstract S111 Figure 1 The effect of inhibitors of mitogen-activated protein kinase
kinase 1 (MEK1)/extracellular signal-regulated kinase 1/2 (ERK1/2)MEK1/ERK1/2
(UO126; 3 mM) and p38 (SB203580; 3 mM) phosphorylation on endothelin-1 (ET-1)
release by bone morphogenetic protein 9 (BMP9; 1 ng/ml) stimulated human
pulmonary artery endothelial cells (HPAECs). **p,0.01 (one-way analysis of
variance (ANOVA)) compared with HPAECs incubated in 0.1% fetal calf serum (FCS)
only; wp,0.05 and dp,0.01 compared with HPAECs treated with BMP9 only.
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is discretely repressing specific inflammatory responses or signals
that alter vascular structure. Loss of ALK1/BMPR-II functions may
lead to dysregulated BMP9-mediated chemokine responses in
HPAECs and promote a more inflammatory state and altered
vascular integrity.

S114 MECHANICAL STRAIN AT THE PULMONARY
MICROVASCULATURE INDUCES MONOCYTE
CHEMOATTRACTANT PROTEIN-1 WHICH CONTRIBUTES TO
PULMONARY INFLAMMATION AND REMODELLING IN
CHRONIC HEART FAILURE

1JES Park, 2AR Lyon, 1LR Hector, 1MJD Griffiths. 1Unit of Critical Care, NHLI, Imperial
College, London, UK; 2Department of Cardiac Medicine, NHLI, Imperial College,
London, UK

doi:10.1136/thx.2009.127092j

Introduction Irreversible alveolar capillary membrane (ACM) remo-
delling accompanies chronic heart failure (CHF), contributing to
dyspnoea, the predominant symptom that limits quality of life in
CHF. Monocyte chemoattractant protein-1 (MCP-1) is a monocyte
chemokine which also modulates cell fate and stimulates collagen
expression by fibroblasts. Plasma levels are increased in animal
models of CHF and other pulmonary pathologies involving ACM
remodelling, and correlate with mortality in patients with CHF.1

We hypothesised that mechanical strain at the pulmonary micro-
vasculature associated with raised left atrial pressure upregulates
MCP-1 activity leading to pulmonary inflammation and ACM
remodelling.
Methods and Results Cyclic mechanical strain (CMS: 30%; 0.3 Hz;
4 h, Flexercell 4000X) applied to EA.hy 926 and human lung
microvascular endothelial cells (HLMVECs: Promocell) grown on
collagen-coated flexible membranes (Bioflex) upregulated MCP-1
gene expression and protein release via extracellular signal-regulated
kinase (ERK) 1/2- and c-Jun N-terminal kinase (JNK) 1/2-dependent
pathways with associated phosphorylation of these mitogen-
activated protein kinases (MAPKs) (fig 1). Supernatants from
stretched but not unstretched cells increased markers of myofibro-
blast (human fetal lung fibroblast-1 cells) and pulmonary vascular
smooth muscle differentiation (a-smooth muscle actin and vimen-
tin expression), and monocyte (THP-1) migration in vitro. Lungs
from adult male Sprague–Dawley rats at 16 weeks after left
coronary artery ligation with haemodynamic evidence of left
ventricular dysfunction2 were less compliant, showed evidence of

airspace leucocytosis on bronchoalveolar lavage (BAL) and histol-
ogy, but not pulmonary oedema (wet:dry ratio: p = 0.74, n = 10).
MCP-1 gene expression was increased in whole lung (p,0.05,
n = 5); MCP-1 protein levels were increased in BAL (16.9 (4.7) vs
7.51 (2.1), mean (SEM), n = 4) and serum (233.6 (8.99) vs 150.4
(19.99), n = 3) in the CHF model animals compared with sham-
operated controls.
Conclusion Mechanical strain at the pulmonary microvasculature
increased expression of MCP-1 via ERK- and JNK-dependent
pathways which may decrease lung compliance and impair gas
exchange by inducing inflammation and remodelling of the ACM.
MCP-1, or the induction of MCP-1 by CMS, may provide an
attractive therapeutic target for sufferers of dyspnoea in CHF.

1. Niu J, Kolattukudy PE. Clin Sci (Lond) 2009 Aug;117(3):95–109.
2. Lyon AR, MacLeod KT, Zhang Y, et al. Proc Natl Acad Sci USA 2009 Apr

21;106(16):6854–9.

S115 OSTEOPROTEGERIN/TUMOUR NECROSIS FACTOR-RELATED
APOPTOSIS-INDUCING LIGAND PATHWAY: A POTENTIAL
BIOMARKER FOR PULMONARY ARTERIAL HYPERTENSION

1R Condliffe, 2AG Hameed, 2C Paiva, 3J Suntharalingam, 2SE Francis, 2CMH
Newman, 2DC Crossman, 3NW Morrell, 2A Lawrie. 1Royal Hallamshire Hospital,
Sheffield, UK; 2University of Sheffield, Sheffield, UK; 3University of Cambridge,
Cambridge, UK

doi:10.1136/thx.2009.127092k

Background and Objectives Despite improvements in the overall
management of pulmonary arterial hypertension (PAH) the
disorder still causes significant morbidity and mortality. Current
treatments fail to reverse the disease, and clinical assessment does
not always differentiate between, or reflect the local pathogenesis
within, the heart or pulmonary circulation. Current proposed
biomarkers—for example, brain natriuretic peptide (BNP and NT-
proBNP)—mostly measure cardiac effects rather than the pulmon-
ary circulation. Subsequently, there has been increasing interest in
identifying a biomarker for PAH that tracks with lung pathology
and treatment. Through our desire to understand disease pathogen-
esis, our studies in vitro and in animal models have identified two
candidate molecules osteoprotegerin (OPG) and tumour necrosis
factor-related apoptosis-inducing ligand (TRAIL). The aim of this
study was to investigate the potential of OPG and TRAIL as
biomarkers in idiopathic pulmonary arterial hypertension (IPAH)
and chronic thromboembolic pulmonary hypertension (CTEPH).
Methods Serum samples for OPG and TRAIL were obtained from 35
patients with IPAH, 37 patients with CTEPH (before and after
pulmonary artery endarterectomy (PEA)) and 39 controls. Serum
concentrations were compared and correlations with pulmonary
haemodynamics and prognostic significance were assessed.
Results OPG concentrations were significantly elevated in IPAH
(median 4505 pg/ml) when compared with CTEPH (1528 pg/ml)
and controls (1241 pg/ml). TRAIL concentrations were significantly
decreased in IPAH (median 39.4 pg/ml) when compared with
CTEPH (107 pg/ml) and controls (146.8 pg/ml). Concentrations of
OPG and TRAIL and the OPG:TRAIL ratio correlated with
pulmonary haemodynamics in IPAH (OPG:TRAIL vs cardiac index
r = 20.59); however, no correlations existed in CTEPH. OPG
concentration above a threshold of 5000 pg/ml predicted poorer
survival. OPG was significantly lower in patients with CTEPH at
3 months following PEA but there was no significant difference in
the levels of TRAIL.
Conclusion PAH is characterised by elevated OPG and decreased
TRAIL serum concentrations. Both correlate with pulmonary
haemodynamics while OPG concentrations may have prognostic
significance. The difference in OPG and TRAIL concentrations
between IPAH and CTEPH may reflect a much greater degree of

Abstract S114 Figure 1 Effect of mitogen-activated protein kinase (MAPK)
pathway inhibitors on stretch-induced monocyte chemoattractant protein-1 (MCP-
1) release by EA.hy 926 cells. **p,0.001 compared with non-stretched cells
(one-way analysis of variance (ANOVA)); Qp,0.01 (one-way ANOVA) compared
with cells stretched in the absence of MAPK inhibitor.
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distal pulmonary vascular remodelling in IPAH. The OPG–TRAIL
pathway has potential as a biomarker in PAH and merits further
investigation; a prospective study is currently underway.

S116 IDENTIFICATION OF A LYSOSOMAL PATHWAY REGULATING
DEGRADATION OF THE BONE MORPHOGENETIC PROTEIN
RECEPTOR TYPE-II

1HJ Durrington, 1P Upton, 1T Criley, 1B Dunmore, 2S Hoer, 2PJ Lehner, 2J Boname,
3L Butler, 3D Blackbourne, 1NW Morrell. 1Department of Medicine, University of
Cambridge School of Clinical Medicine, Box 157, Addenbrooke’s Hospital, Cambridge,
UK; 2Cambridge Institute for Medical Research, University of Cambridge, Cambridge,
UK; 3Cancer Research UK Institute for Cancer Studies, University of Birmingham,
Birmingham, UK

doi:10.1136/thx.2009.127092l

Bone morphogenetic proteins (BMPs) are critically involved in cell
differentiation, oncogenesis and early development. In man,
dysfunction of the BMP type II receptor (BMPR-II) is associated
with pulmonary arterial hypertension (PAH). Since Kaposi
sarcoma-associated herpesvirus (KSHV) may be an aetiological
factor in the pathogenesis of PAH, we sought to determine whether
KSHV influences BMPR-II function. Here, we show that KSHV
infection reduces the cell surface localisation of BMPR-II and
induces expression of the viral lytic gene, K5, a ubiquitin E3 ligase.
Heterologous expression of K5 leads to ubiquitination of BMPR-II
and its lysosomal degradation (fig 1), an effect dependent on both
the RING domain of K5 and a membrane proximal lysine, in the
cytoplasmic domain of BMPR-II. These findings suggest that
disruption of BMP signalling may play a role in the pathobiology
of diseases caused by KSHV and provide an important association
between KSHV and PAH.

Moreover, we demonstrate the presence of an endogenous
lysosomal pathway important in the regulation of mammalian

BMPR-II. We show that members of the Nedd4 family of E3 ligases
may regulate endogenous BMPR-II through this lysosomal pathway.

Molecular frontiers in lung cancer diagnosis
and treatment

S117 EGFR AND KRAS MUTATION ANALYSIS BY ENDOBRONCHIAL
ULTRASOUND-GUIDED TRANSBRONCHIAL NEEDLE
ASPIRATION IN NSCLC

1G Santis, 2R Breen, 2A Quinn, 2E McLean, 2K Tobal. 1Kings College London, London,
UK; 2Guy’s & St Thomas NHS Foundation Trust, London, UK

doi:10.1136/thx.2009.127092m

Introduction Somatic mutations in the epidermal growth factor
receptor (EGFR) are associated with significant clinical responses to
tyrosine kinase inhibitors (TKIs) in patients with non-small cell
lung cancer (NSCLC). Somatic mutations in the KRAS gene that
encodes a signalling protein activated by EGFR are also found at
high rates in NSCLC. KRAS mutations confer primary resistance to
EGFR-TKIs, irrespective of EGFR mutation status. Endobronchial
ultrasound (EBUS)-guided transbronchial needle aspiration (TBNA)
of mediastinal and hilar lymph nodes is being increasingly used in
the diagnosis and staging of lung cancer.
Objectives The purpose of this study was to assess the feasibility of
detecting EGFR and KRAS mutations in samples obtained by EBUS-
TBNA.
Methods EBUS-TBNA samples were obtained via a 22 g needle
placed under suction. A Consultant Cytopathologist immediately
examined the obtained samples on-site to ensure adequacy of
sampling for histological diagnosis. Mutation analysis was per-
formed by ‘‘cold’’ PCR to amplify exons 18, 19, 20 and 21 for the
EGFR gene and the regions surrounding codons 12, 13, 59 and 61 for

Abstract S116 Figure 1 BMPR-II is located at the cell surface in HeLa cells and is internalised into discrete, cytoplasmic compartments in HeLa-K5 cells. Using a 59myc-
tagged bone morphogenetic protein type II receptor (BMPR-II) construct, HeLa and HeLa-K5 cells were transfected, then stained with a myc antibody and a secondary
antibody conjugated to fluorescein isothiocyanate (FITC; green). In HeLa cells BMPR-II is localised at the cell membrane (A), but in HeLa-K5 cells BMPR-II is internalised
into discrete collections within the cytoplasm (B). Co-staining with the lysosomal marker, lysosomal-associated membrane protein 1 (LAMP-1; red) produces a yellow
colour in HeLa-K5 cells, confirming that BMPR-II is internalised from the cell surface to a lysosomal compartment in the presence of K5. Nuclei were stained with 49,6-
diamidino-2-phenylindole (DAPI; blue). GFP, green fluorescent protein.
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