KIAA1109 IS DIFFERENTIALLY EXPRESSED POST
MYOCARDIAL INFARCTION AND IS REQUIRED FOR

VASCULAR INTEGRITY IN ZEBRAFISH

doi:10.1136/heartjnl-2012-302951.014
Presenter: Sara Solaymani-Kohal

12*Sara Solaymani-Kohal 2Dr Marta Milo and 2Dr TJA Chico. "University of Sheffield
MBRC Centre for Developmental and Biomedical Genetics; “University of Sheffield NIHR
Cardiovascular Biomedical Research Unit

Background We aimed to identify differentially expressed genes
(DE) in whole blood following myocardial infarction (MI) or unsta-
ble angina (UA), and assess these functionally in zebrafish models.
Methods We performed whole blood microarrays comparing the
transcriptome of patients with MI with UA at serial timepoints
post-admission. We then examined the effect of knocking down one
DE gene (KIAA1109) by morpholino antisense and examining the
effect on vascular development in zebrafish embryos.
Results KIAA1109, a gene of completely unknown function was
significantly down regulated in MI compared with UA 1d post MI,
with no difference at later timepoints. Knockdown of KIAA1109 in
developing zebrafish showed KIAA1109 morphants developed nor-
mally but developed cerebral haemorrhage (control 10% vs 50%
morphants p<0.05). Haemorrhage volume was greater in KIAA1109
morphants (control 1.2um® vs morphants 11.3um® p<0.05).
KIAA1109 knockdown decreased endothelial cell (EC) number in
the forebrain (control 73+6 vs 47+4 morphants) and hindbrain
(control 95+7 vs 53+4 morphants). Incubation with the VEGF
inducer GS4012 completely rescued the hemorrhagic phenotype.
We performed a microarray comparing whole embryo RNA from
KIAA1109 morphants with control to assess the transcriptional
effect of loss of function of KIAA1109. This identified DE genes that
were significantly down regulated such as genes involved in the
cadherin-signalling pathway and genes involved in the NOTCH
pathway.
Conclusion KIAA1109 is down regulated in peripheral blood early
after MI. KIAA1109 knockdown induced cerebral bleeding in zebraf-
ish embryos that is rescued by VEGF induction, suggesting
KIAA1109 is required for vascular integrity.
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Old age has been recognised to be a major risk factor for the devel-
opment of cardiovascular disease and growing evidence suggests a
role for oxidative stress. However, it remains unclear if cardiovascu-
lar oxidative stress is associated with ageing-related insulin resis-
tance and metabolic disorders. In this study, we investigated the
relationship between metabolic changes and cardiovascular oxida-
tive stress using C57BL/6 mice at young (3—4m) and old (22-24 m)
ages. There was no significant difference in the food and water
intake between young and aged mice. However, there was a signifi-
cant increase in bodyweight (24.97+0.75g at 3—4m, 39.34+2.56g at
20m) and the epididymal fat pad weight (0.42+0.03g at 3—4m vs
1.32+0.21g at 22-24m) in ageing mice. Increased body fat deposi-
tion in the ageing mice was accompanied with a significant decrease
(40%) in fasting serum triglyceride levels, a significant increase in
fasting insulin levels (0.69+0.24pg/L at 3-4m, 2.08+0.46pg/L at
21-24m), and impaired glucose tolerance as evidenced by a signifi-
cantly delayed clearance of glucose (P<0.05). These ageing-related
metabolic disorders were accompanied with significant increases in
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superoxide production in aortas and hearts of ageing mice as com-
pared to their young controls. In conclusion, the normal ageing pro-
cess causes cardiovascular oxidative stress which is associated with
metabolic disorders characterised by insulin resistance, increased
body fat deposition and reduced fasting serum triglyceride levels in
mice.

IMAGING REGIONAL DIFFERENCES IN BETA-2 ADRENERGIC
RECEPTOR FUNCTION AT THE CELLULAR LEVEL

doi:10.1136/heartjnl-2012-302951.016
Presenter: Peter Wright

'PT Wright, 'LMK Pannell, ?VO Nikolaev, "*AR Lyon, 'SE Harding, and 'J Gorelik.
'"Department of Cardiovascular Sciences, National Heart and Lung Institute, Imperial
College, London, UK; 2Emmy Noether Group of the DFG, Department of Cardiology and
Pneumology, Heart Research Center Gdttingen, Georg August University, Géttingen,
Germany; ‘Cardiovascular Biomedical Research Unit, Royal Brompton Hospital,
London, UK

A common feature of stress cardiomyopathy is contractile impair-
ment of the left ventricular (LV) apical myocardium, although sym-
pathetic effectors are elevated. We investigated the responsiveness
of murine cardiomyocytes (CMs) from different LV regions to
beta-2 adrenergic (beta2AR) stimulation. Although, initially posi-
tively inotropic, beta2AR may become negatively inotropic via
biassed-agonism. The apical myocardium may express more beta-
2ARs as it’s relatively reliant on inotropic support from circulating
adrenaline. High initial beta2AR-cAMP activation may initiate
stimulus trafficking to beta2AR-Gi signalling. Contractile response
to betaZAR stimulation (1uM Isoprenaline with 300nM
CGP20712A) was measured by video microscopy. Whole-cell cAMP
production after beta2AR stimulation was measured by FRET-
based cAMP sensors. Apical CMs (ApCMs) significantly increased
their initial contractility following beta2AR stimulation compared
to Basal CMs (BCMs) from rats (ApCM 2.28 fold +0.12 n=10 vs.
BCM 1.32 fold =0.06 n=8 p<0.0001; mean * sem) and mice
(ApCM 2.38 fold +0.2 n=6 vs. BCM 1.43 fold 0.1 n=6 p<0.01;
mean * sem). The amplitude of the cAMP transients from ApCMs
and BCMs didn’t differ for either rat (ApCM 46.7%+5.0 n=14 vs.
BCM 42.4%+4.5n=16 p=NS: values are %maximal FRET response;
mean =+ sem) or mouse (ApCM 9.1%+2.0 n=6 vs. BCM 7.6%+2.5
n=7 P=NS: %max FRET; mean * sem). In rat ApCM the cAMP
response persisted 250 seconds post-stimulation (ACM 2.28%=+1.0
n=7 vs. BCM 0.27£0.1 n=10 p<0.05: %rawFRET; mean * sem).
ApCMs have a larger beta2AR-Gs-contractile response in two dif-
ferent mammalian species. A persisting cAMP response in the
ApCMs may enable this by allowing cAMP greater access to PKA
compartments.
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Background Intracellular calcium regulation is important for regu-
lating sinoatrial node (SAN) activity. Ventricular expression of the
sarcoendoplasmic recticulum (SR) Ca-ATPase pump (SERCA) has
been shown to decline with age; a change which if repeated in the
SAN may contribute to the well-documented decline in SAN activ-
ity, stability and response with advanced age.
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Method Male Wistar rats at 6 months (young), 12 months (adult)
and 24 months (old) (n=>5 per group) were killed by a Home Office
approved. The SAN region of the heart was dissected and main-
tained in bicarbonate-buffered saline at 37°C. Intrinsic pacemaker
activity was recorded under control conditions and in the presence
of 3uMM cyclopiazonic acid (CPA) to inhibit SERCA. Western blot
was used to assess expression of SERCA and the SR calcium-release
channel, the ryanodine receptor RYR2, both shown expressed rela-
tive to levels in the young SAN. Data are shown as mean = SEM.
Results Intrinsic SAN beating rate significantly decreased in old
age (young 260=17bpm vs. old 216+15bpm; P=0.04). CPA caused
slowing in both young and adult SAN by 26+9 and 49+10bpm
respectively (P=0.001), but not in the old SAN. SERCA2a and RYR2
expression increased from young to adult (SERCA young 100+9.8%
vs. adult 135+10.8%; P=0.002: RYR2 young 100£21.9% vs.
152+11.2%; p=0.0006), but declined substantially in old age to lev-
els below the young (SERCA old 72+11.7%; RYR2 old 53+4.3%).
Conclusion The data show a diminished SR influence on pace-
making in the old SAN. In contrast developmentally the SR may
increase its pacemaker role from young to adult animals.
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Toll-like and IL-1 receptors control inflammatory responses. TILRR
(Toll-like IL-1 Receptor Regulator), is an IL-1 co-receptor which
associates with the type I IL-1 receptor (IL-1RI) to amplify activa-
tion of NF-kappaB and inflammatory responses. Earlier studies have
demonstrated increased levels of TILRR in the atherosclerotic
plaque. Further, that injection of a polyclonal anti-TILRR antibody,
which blocks TILRR/IL-1RI association and reduces inflammatory
responses, causes a 25% decrease in plaque formation in ApoE-/-
mice on a high fat diet. Alanine scanning mutagenesis identified
two sites within the TILRR core protein, which allow distinct con-
trol of II-1 activities. The R425A substitution blocks enhanced cell
survival, but functions as wild-type in relation to inflammatory
responses. In contrast, a D448A substitution reduces MyD88-
dependent inflammatory responses, but has no impact on cell sur-
vival [1]. Current studies use peptides designed to block these
distinct functional sites to further analyse consequences of selective
inhibition on downstream events. Results show a successive reduc-
tion in inflammatory responses by the peptide designed to block
D448 dependent interactions, with no effect of the peptide target-
ing anti-apoptotic signals or a non-specific control. Ongoing studies
are testing the effect of the peptides on IL-1-induced cell survival.

1. Zhang, X., et al., JBC, 2012, doi:10.1074/jbc.C111.321711
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Background Although current evidence implicates IgG natural
antibodies against oxLDL in atherogenesis, it has previously been

difficult to isolate these as monoclonals. We set out to make IgG
monoclonal natural antibodies from a LDLR-/- mouse for mechanis-
tic studies and translational applications.

Methodology and Results One antibody we obtained is a unique
IgG8k antibody designated mAb LO1. This reacts with copper-
oxidised but not native LDL. Further characterisation revealed that
LO1 reacts in vitro with malondialdehyde-conjugated LDL (MDA-
LDL), a known LDL oxidation product implicated in plaque vulner-
ability. Sequencing of LO1 heavy and light chain variable regions
showed it to be almost entirely germ-line, consistent with it being a
natural antibody. Studies using a subsequently generated neutralis-
ing anti-idiotype single chain antibody (H3) against LO1 indicated
that it is likely to react with a conformational epitope involving
discrete ApoB peptide sequences. Immunocytochemical staining
demonstrated that LO1 binds epitopes in mouse and human athero-
sclerotic lesions. In culprit human carotid endarterectomy tissue,
LO1 but not IgG3k control stained intracellular deposits in macro-
phages and occasional extracellular deposits adjacent to the edge of
the lipid necrotic core. This pattern is consistent with the distribu-
tion of heavily oxidised LDL in vulnerable plaque. LO1 was success-
fully labelled, and function retained, with a NIRF imaging agent.
We are also molecularly expressing various LO1 constructs to be
used in imaging studies.

Conclusions LO1 provides a promising tool for the analysis in
detail of the function of an individual IgG autoantibody in
relation to atherosclerosis and the targeting of oxidised LDL
in vivo

IN VIVO TRACKING OF HUMAN PLURIPOTENT STEM CELL
VASCULAR DERIVATIVES.
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There is compelling in vivo evidence that the inclusion of mural
cells in addition to endothelial cells (ECs) can augment the forma-
tion of functional blood vessels in therapeutic angiogenesis. How-
ever, it remains unclear whether CD34+ vascular progenitor cells,
which have the potential to differentiate into both ECs and vascu-
lar smooth muscle cells (VSMCs), are superior to fully differenti-
ated VSMCs at supporting revascularisation. In addition, it would
be of interest to determine whether VSMCs from different embry-
ological origins have differential influences on vessel development.
To address these questions, we have developed chemically-defined
protocols to differentiate human embryonic stem cells (hESCs) to
CD34+ progenitors, ECs and origin-specific SMCs. In order to
overcome the challenge of tracking the fate of these cells in vivo, a
stably transduced hESC line (C4) that expresses mStrawberry and
luciferase has been created. This cell line retains its pluripotency
and thus its ability to differentiate into the vascular derivatives,
without compromising efficiency or expression of mStrawberry
and luciferase. In an in vivo pilot study, C4 hESCs were success-
fully visualised by bioluminescence imaging up to 2 hours after
subcutaneous injection into Rag2 mice. However, at 24 hours the
cells were no longer detectable. Although Rag2 mice are immuno-
compromised, they retain natural killer cells, which may be
responsible for the apparent cell death. Further in vivo optimisa-
tion is planned, using alternative immunodeficient mice, to estab-
lish a model in which the revascularisation potential
of hESC-derived vascular progenitors and cells can be assessed in
vivo.
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