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Introduction Malignant mesothelioma (MM) has no biomarker
driven therapies in routine clinical use. We used a drug screen
of molecularly characterised MM lines to identify novel
genomic biomarker driven therapy. This led to the discovery
of a subset of MMs, defined by loss of function (LOF) of the
nuclear deubiquitinase BRCA associated protein 1 (BAP1), that
demonstrate heightened sensitivity to tumour necrosis factor
related apoptosis inducing ligand (TRAIL). We then validated
this association across in vitro, in vivo and ex vivo models
and delineated the underlying mechanism.
Methods 15 MM lines were characterised for mutations in five
MM tumour driver genes and screened for response to 95 com-
pounds. The identified BAP1-TRAIL association was validated in
an extended panel of MM lines with apoptosis and cell viability
assays. 25 early passage MM cultures, mouse xenograft and
human tumour explant models were used to further validate the
association. Knock-in and knock-out models in BAP1 mutant and
wild type lines confirmed the effect of loss of BAP1 expression
on TRAIL sensitivity. 6 mutant BAP1 constructs were generated
and identified which functional BAP1 sites modulate TRAIL sen-
sitivity. The effect of BAP1 function on the downstream death

receptor/apoptosis pathway components was determined using
microarray and immunoblot analysis.
Results BAP1 LOF significantly correlated with TRAIL sensitiv-
ity in established MM lines (p=0.015) and primary MM cul-
tures (p<0.0064). This association was confirmed in mouse
xenograft (p<0.05) and tumour explant models. Mutagenesis of
BAP1 confirmed deubiquitinase activity and its ability to bind
to ASXL proteins to form the polycomb repressor deubiquiti-
nase complex (PR-DUB) as determinants of TRAIL sensitivity,
implicating modulation of transcriptional programmes as an
underlying mechanism. Consistent with this, knockdown of
ASXL1 also increased TRAIL sensitivity in MM lines and loss
of BAP1 deubiquitinase and ASXL binding activity altered gene,
and protein expression of components of the apoptotic machi-
nery favouring apoptosis upon activation of death receptors.
Conclusions We identify loss of BAP1 as a novel biomarker for
TRAIL sensitivity in MM. BAP1 LOF is observed in up to
67% of MM tumours and BAP1 immunohistochemistry is in
use as a diagnostic tool; hence this approach is validated and
ready for immediate and actionable clinical use for this disease.
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Autoimmune pulmonary alveolar proteinosis (aPAP) is a lung
disease characterised by the progressive accumulation of sur-
factant, leading to respiratory failure, due to anti-granulocyte-
macrophage colony-stimulating factor (GM-CSF) auto-antibod-
ies. The standard of care is whole lung lavage (WLL) resulting

Abstract T2 Figure 1 In vivo transduction of mice ameliorates the lung disease
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in temporary remission of symptoms. This procedure is not
only highly invasive but also needs to be performed repeat-
edly, carries risks and can solely be performed in highly-speci-
alised centres. Administration of recombinant GM-CSF
outcompetes the auto-GM-CSF antibodies and stimulates clear-
ance of pulmonary surfactant by alveolar macrophages. How-
ever, this treatment is expensive, needs to be nebulised
frequently and is not available to all patients. Therefore, we
hypothesised that rSIV.F/HN, a lentiviral vector specifically
pseudotyped for efficient gene transfer to the respiratory epi-
thelium, carrying (m)GM-CSF cDNA, may be of therapeutic
benefit. We were able to produce high-titer rSIV.F/HN carry-
ing murine (m)GM-CSF (�1e9 TU/ml) using scalable, serum-
free suspension cultures. As previously shown, vector transduc-
tion of A549 cells (MOI 0.1–1000) led to a dose-related
expression of mGM-CSF which, compared to recombinant
mGM-CSF protein, showed similar activity in a mouse mye-
loid FDC-P1 cell proliferation assay. Transduction of air-liquid
interface cultures (MOI 185), an ex vivo human model,
resulted in stable, long-term (7 months) expression of mGM-
CSF (n=6) (Mean 230.3 pg/ml). More recently, characterisa-
tion of a GM-CSF-knockout mouse showed that the model
recapitulates the human disease phenotype, with significantly
(p<0.05) increased BALF turbidity and phosphatidylcholine
and surfactant protein D (SP-D) levels in BALF and lung.
Transduction of mice (1e7 TU/mouse, n=3/group) generated
significant (p<0.05) high levels of mGM-CSF in both lung
(treated: median 825 (range 460–3790) pg/ml; control: 0.1 pg/
ml) and bronchoalveolar lavage fluid (BALF) (treated: 3330
(range 2307–7958) pg/ml; control: 0.1 pg/ml) samples. The
increase in GM-CSF levels translated into significant changes
in disease biomarkers two months after a single administration
of the mGM-CSF lentivirus (1e7 TU/mouse, n=8/group) with
decreased BALF turbidity (p<0.001) and SP-D levels
(p<0.001) compared to age-matched mice transduced with a
control lentivirus. These results are a proof-of-concept for
gene therapy as a novel treatment for aPAP. Future experi-
ments will further evaluate the efficacy and safety of lentiviral
gene transfer in this murine model for aPAP.
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Effective host responses to injury and infection require both
rapid recruitment of neutrophils into tissues and timely
inflammation resolution. Research currently focuses on initia-
tion and resolution as distinct phases of inflammation and
neutrophil survival as a key determinant of the inflammatory
response. Less focus has been placed on mechanisms retaining
viable neutrophils at inflamed sites and thus contributing to
ongoing inflammation. This may be of therapeutic importance
given the numerical dominance of viable over apoptotic neu-
trophils in inflamed tissue, even during inflammation resolu-
tion. Semaphorins are proteins that regulate motility in a
variety of cell types and systems. We observed that neutrophils
regulate Sema3F transcript abundance, which is expressed in

the airway myeloid cell population of COPD patients. We
then questioned whether Sema3F could regulate neutrophil
migration and define the magnitude of the inflammatory
response.

Not only do inflammatory neutrophils express the class 3
Semaphorin, Sema3F and its obligatory co-receptor Neuropilin
2 (NRP2) but expression of both is further induced by bacte-
rial Lipopolysaccharide (LPS) and other inflammatory stimuli.
In a murine model of LPS-induced acute lung injury, we
describe a phenotype where neutrophil specific knockdown of
Sema3F both increases neutrophil recruitment to the airways
6 hours following LPS challenge (***p=0.0079, n=9) and
enhances the rate of inflammation resolution (wild-type airway
neutrophil count T50=42 hours, Sema3F knockout T50=32.9
hours). Conversely, intra-tracheal instillation of Sema3F in
wild-type mice retains neutrophils at the injury site following
maximal recruitment (p=0.046, n=8). In vitro experiments
using human neutrophils demonstrate Sema3F reduces neutro-
phil chemotaxis producing ‘rounder cells’, phagocytosis is
unaffected but interestingly respiratory burst is enhanced
(*p=0.0117, n=3). Using confocal microscopy and image
analysis software we identified the location of the neutrophils
in the murine lung interstitium following LPS induced lung
injury. We show that intra-tracheal Sema3F holds the recruited
neutrophils in the alveolar space (*p<0.0001, n=11). In vivo
Sema3F induces neutrophil F-actin disassembly (**p=0.089,
n=8) thus promoting neutrophil retention. Taken together
these data suggest that Sema3F acts as a migratory ‘brake’, so
that ligand and co-receptor (NRP2) could provide novel thera-
peutic targets for the modulation of pathological neutrophilic
inflammation in respiratory disease.
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Epithelial injury has been recognised as a key event in the
pathogenesis of lung fibrosis.1 Damaged epithelial cells are a
major source of danger signals referred to as alarmins or dam-
age associated molecular patterns (DAMPs). Previously published
work from our group has shown that IL-1a released from
damaged epithelial cells is sufficient and essential to trigger
inflammatory responses in human lung fibroblasts via an IL-
1R1 dependant pathway.2 3 Critically mice that are globally
deficient in IL-1a or IL-1R1 are protected from pulmonary fib-
rosis. In this study we specifically investigate the importance of
IL-1R1 on fibroblasts using both ex-vivo and in-vivo models.

IL-1R1 floxed mice were crossed with LysM Cre mice and
PDGFRbb Cre mice to generate mice deficient in IL-1R1
expression in myeloid (IL-1R1DMono) and mesenchymal (IL-
1R1DFib) cells. Initially, Precision Cut Lung Slices (PCLS) were
prepared from IL-1R1DMono, IL-1R1DFib as well as IL-1R1
floxed mice, LysM Cre and PDGFRbb Cre control mice.
Exogenous challenge with IL-1b induced a dose-dependent
inflammatory response in PCLS from control mice as charac-
terised by elevated secretion of IL-6, KC and CCL2. Critically,
inflammation in PCLS from IL-1R1DFib mice was
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