
published Heart Cell Atlas study. Expression was altered in
DCM in all but the rarest heart cell populations. Genes iden-
tified as altered in DCM in bulk RNA-seq were compared
with altered genes from each single-cell cardiac cell popula-
tion. Greatest concordance between the two techniques was
noted in fibroblasts, with 14 upregulated and 13 downregu-
lated genes common across both analyses. Several of these
genes were independently validated in an in vitro model of
TGFb-treated human cardiac fibroblasts.
Conclusions DCM is a complex pathology involving interac-
tions between multiple cardiac cell populations. Our analysis
workflow improved resolution at the single-cell level, provid-
ing more accurate recapitulation of in vivo tissue heterogene-
ity. This unbiased approach has enabled the robust detection
of unique disease-relevant transcriptomic alterations in specific
cardiac cell populations in DCM.
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Diabetic endotheliopathy is the main cause for impaired angio-
genesis and reduced neovascularization that lead to microvas-
cular injury and vascular complications. The pathogenic basis
for vascular complications arising from diabetes is complex.
Elucidation of key underlying mechanisms will help the devel-
opment of novel therapies and the discovery of potential bio-
markers. The ability to generate functional endothelial cells
(ECs) from induced pluripotent stem cells (iPSCs) from small
amounts of blood is a novel and powerful tool for cell-based
therapies. Human iPSC-derived ECs (iPS-ECs) have a broad
range of clinical applications including cell-based therapy, dis-
ease modelling and drug screening; they can be used in mech-
anistic studies towards the development of novel therapies and
in the discovery of new biomarkers to be applied in regenera-
tive medicine and treatment of diabetic vasculopathy. Here we
utilize transcriptomic and proteomic technologies to assess
patient-specific iPS-ECs from diabetic (DiPS-ECs) and non-dia-
betic (NiPS-ECS) donors 1,2,3,4 in order to investigate the
mechanisms driving endotheliopathy in diabetes. Our in vitro
and in vivo models recapitulate the effects of hyperglycaemia
on the vasculature in the clinical setting. RNA-seq data
showed that genes and proteins involved in angiogenesis and
EC function were significantly downregulated in DiPS-ECs in
comparison to NiPS-ECS (n=3, p<0.05). Specific epsins regu-
lating VEGF-mediated angiogenesis were downregulated in
DiPS-ECs, leading to increased signalling VEGF pathway acti-
vation6. Moreover factors involved in E-cadherin signalling,
endothelial-to-mesenchymal transition and fibrosis were
increased in DiPS-ECs. We detected abnormal capillary perme-
ability and barrier integrity in DiPS-ECs using xCELLigence®.
DiPS-ECs had significantly reduced barrier integrity and bar-
rier recovery (n=3, p<0.001, ±SEM) and also displayed
impaired tube formation in vitro (n=3, ±SEM, p<0.05).
DiPS-ECs displayed impaired function demonstrated by

decreased blood flow recovery (BFR) compared to NiPS ECs
(n=3) when injected to the hindlimb of mice following femo-
ral artery ligation. Finally, our proteomic and transcriptomic
analysis confirmed imbalances in several angiogenic genes
including endothelial specific Roundabout protein 4 (ROBO4)
that is highly involved in pathways related to angiogenesis,
barrier stability and endothelial health 7. Expression of
ROBO4 was found to be impaired in DiPS-ECs and transcrip-
tomic analysis along with in vitro and in vivo studies revealed
its importance in vascular development and angiogenesis. Our
data support the impaired angiogenic functionality of DiPS-
ECs cells in vitro and in vivo and show that DiPS-ECs carry
an imprint of the diabetic milieu which is reflected in their
dysfunction. To the best of our knowledge, we have identified
a novel disease-specific signature in diabetic iPS-ECs, therefore
our human iPS-EC model may serve as a valuable tool to
study biological pathways and identify new treatments for dia-
betes-induced endotheliopathy.
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Background Percutaneous mitral valve leaflet repair can be an
effective treatment for primary mitral regurgitation (MR)
patients deemed high-risk for surgery. Accurate assessment of
cardiac reverse remodelling is essential to optimise future
patient selection. Cardiovascular magnetic resonance (CMR) is
the reference standard for cardiac volumetric assessment and
compared to transthoracic echocardiography (TTE) provides
superior reproducibility in MR quantification. Prior CMR
studies have analysed cardiac reverse remodelling following
percutaneous intervention in combined cohorts of primary and
secondary MR patients. However, as aetiology of MR can sig-
nificantly impact outcomes, focused studies are warranted.
Therefore, we aimed to assess cardiac reverse remodelling and
quantify changes in MR following percutaneous mitral valve
leaflet repair for primary MR using the reference standard
(CMR).
Methods 12 patients with at least moderate-severe MR on
TTE were prospectively recruited to undergo CMR imaging
and 6-minute walk tests (6MWT) at baseline and 6 months
following percutaneous mitral valve leaflet repair (Mitra-
Clip). CMR protocol involved: left-ventricular (LV) short
axis cines (bSSFP, SENSE-2, 10mm, no gap), transaxial
right-ventricular (RV) cines (bSSFP, SENSE-2, 8mm, no
gap), two and four chamber cines and aortic through-plane
phase contrast imaging, planned at the sino-tubular junction.
MR was quantified indirectly using LV and aortic stroke
volumes.
Results 12 patients underwent percutaneous mitral valve leaflet
repair (MitraClip) for posterior mitral valve leaflet prolapse,
however 1 patient declined follow up after single-leaflet clip
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