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Atherosclerosis is the number one killer in Western
civilization, as it is responsible for more than 40% of all
deaths. Widespread use of statins and lifestyle modifica-
tions within developed nations have resulted in modest
reductions in the incidence and severity of the athero-
sclerotic disease. However, long-term use of statins has
been linked to an increased prevalence of type Il diabetes,
neurological side effects, and liver damage. In addition,
no one has yet to procure defining evidence that statins
can prevent the late-stage clinical consequences of ath-
erosclerosis, including plaque rupture, which can lead
to possible myocardial infarction or stroke. Thus, it is cru-
cial to identify cellular and molecular mechanisms that
can be potentially used for therapeutic interventions for
treating and preventing atherosclerosis.

Invivo cell lineage tracing studies from our and other labs
demonstrated that there is a lot of ambiguity in cell identifi-
cation within atherosclerotic lesions. Herein, using a com-
bination of the in vivo endothelial cells (EC) lineage tracing
atherosclerotic mouse model and single-cell (sc)RNA-seq
genome-wide analysis, we found that aortic EC demon-
strate high phenotype diversity at the early stage of ath-
erosclerosis development. Specifically, scRNA-seq unsu-
pervised cluster analysis of aortic EC revealed seven unique
transcriptome states, with two clusters of highly metaboli-
cally active EC. Also, using EC-specific knockout of the pluri-
potency factor OCT4 in combination with EC-lineage trac-
ing, we demonstrate that OCT4 plays an athero-protective
role in EC at least in part through regulating EC phenotypic
plasticity. These results provide the first direct evidence
showing that OCT4 plays a functional role in EC.

In summary, cell lineage tracing approach in combi-
nation with scBRNA-seq analysis provides an unambigu-
ous characterization of the heterogeneous populations
of EC in atherosclerosis. Data from these bicinformatics
analyses might be beneficial for exploring cellular and
molecular mechanisms that contribute to the develop-
ment, progression, and end-stage clinical complications
of atherosclerosis
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Cardiac myocytes represent cells with defined
nanodomains on the plasma membrane that are involved
in distinct signalling pathways, for example T-tubules and
caveolae. | will present evidence of nanodomain func-
tion and regulation in cardiac myocytes obtained with
the use of novel microscopic technique of Scanning lon
Conductance Microscopy in conjunction with other meth-
ods. Signalling events can be monitored in live cells with
nanometre precision with the use of precise positioning
of the scanning probe (nanopipette) and biochemical in-
hibitors/agonists as well as fluorescent sensors for
Forster Resonance Energy Transfer and calcium. Most
importantly, functional dysregulation that occur in dis-
ease can be monitored in live cells isolated from fail-
ing hearts and correlated with structural degradation
of nanodomains. | will present work on rat myocytes de-
rived from heart after myocardial infarct and from human
myocytes isolated from biopsies of patients with various
cardiomyopathies. Myocardial infarction leads to rear-
rangement of adrenergic receptors and downstream
disconnection of excitation-contraction coupling, and
that can be partially reversed with restoration of nanodo-
mains on the plasmalemma. Unloading of failing heart can
restore nanodomains to a degree and this leads to a par-
tial restoration of heart function. Also, | am interested
in functional heterogeneity within the heart. | will present
evidence that nanodoman organisation differs in myo-
cytes from different parts of the heart, namely apex and
base of the myocardium.
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Amyloids are highly ordered protein aggregates that
can attach monomeric molecules of the same protein with
a change of its native conformation. Amyloid fibrils are en-
riched with B-layers and are resistant to proteinases and
detergents. The main interest in the study of amyloids
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is associated with their association with a number of neu-
rodegenerative diseases, such as Alzheimer’s disease and
Parkinson’s disease. Amyloids can also perform biologically
positive functions in various organisms. The role of amy-
loids and amyloid-like oligomers in the formation of biofilms
in bacteria, melanin synthesis, and long-term memory in an-
imals is shown. In yeast Saccharomyces cerevisiae and oth-
er fungi, amyloids are transmitted in cell generations and
are carriers of protein heredity.

During previous studies conducted in our laboratory,
due to the novel yeast test-system [1], amyloid properties
for mammalian proteins Rad51 and PHC3 (isoforms 5 and
6) has been shown.

Protein PHC3 is one of the key components of the poly-
comb group (PcG) — a complex necessary to maintain the
repressive state of many genes, including Hox genes dur-
ing the development of the body. We believe that amyloid
aggregation of short isoforms of the PHC3 protein can
lead to amyloidization of its full-sized isoform and regulate
genes expression level.

The Rad51 protein is one of the main proteins of the
DNA double-strand break repair system. \We believe that
Rad51 aggregation may affect genome stability in normal
and cancer cells.

This work is aimed at studying the amyloid proper-
ties of human Rad51 protein and short isoforms of the
PHC3 protein in vitro, in human cell cultures, human tis-
sues, as well as studying the functional effects of amyloidi-
zation of these proteins.

The reported study was funded by RFBR, projects Ne 19-
34-90153 and Ne 18-04-00798. Also this research was
supported by Saint-Petersburg State University grant
15.61.2218.2013
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MwvenongHble cynpeccopHble knetku  (Myeloid-derived
suppressor cells, MDSC) npencraBnstoT cobor reTeporeHHyto
nonynaAuUMio He3pesbIX KNeTOK MMUENoMOHOro psfa, AoNnA KOTo-
pbIX 3HAYUTENbHO BO3PACTAET MpY OHKOMATOMOrMM U XPOHW-
yeckoM BocnaneHui. MDSC vHrvbupyoT MMMYHOMormyeckme
dhyHKUMM psafa addpexTopHbIX KneTok. K HacTosALLemMy BpeMeHW
pa3paboTaHo HeCKOMbKO MyTer hapMakonornyeckoro Bosaem-
ctBua Ha MDSC c Lensbio NofaBneHns X MMMYHOCYTpeccop-
HOW CpYHKLMN, OOHAKO X MPUMEHEHME OrpaHNYeHO B OCHOBHOM
oHkonaTonoruei. Llenbto nccnegosaHms Bbin Movck ManoTok-
CW4HBIX MM HETOKCUYHBIX hapMaKosorM4eckmx npenapaTos,
KOTOpble MOryT BbITb UCMOMNb30BaHbI AMA KOPPEKLMM aKTUBHO-
¢t MDSC npw XpoHUYECKMX BOCNANMUTENbHbBIX MPOLIECCaX.

B xome vccnepoBaHus 6bino nokasaHo, YTo 4-gHeBs-
Haa nHKy6aLMs KNeToK MbILUMHOMO KOCTHOMO MO3ra B npu-
cytcTBumM umtokmHoB GM-CSF, IL-6 n TNFo npuBoguna
K reHepauun knetok ¢ deHotrnom MDSC (CD11b'Ly6G*
LyBC*), xapakTepuayloLmMxcs NpoayKLUMen CynpeccopHbIX
thaktopos (ROS, NO, IL-10, TGFB). JobaBneHve B KynbTy-
py MDSC sutamuHa D3 npvBoguna Kk goctoBepHOMy Mo-
BbileHno gonv MDSC, akcnpeccupyolwmx Mapkep anon-
To3a Annexin-V, n CHXeHWI0 NPoAYKUMM aKTUBHBIX (hOpM
kucnopoga (ROS). CynbthacanasunH, ncnonb3yembi B Ha-
CTosiLlee BpPeEMs B Tepanuu XpPOHWYECKUX BocnanuTenb-
HbiX 3aboneBaHWi, He BAWUAN Ha 3KCMPECCUI0 HW OfHOro
13 nccnegyembix PeHOTUNNYECKUX MapKepPOB 1 MapKepoB
akTmBHocT MDSC. KypkymMuH nMHAyUMpOBan yBenU4YeHue
B kynbType MDSC pgonu kneTok, 3KCNpeccupyoLLmnx Mapkep
neHapuTHbIX knetok CD11c, a TakKe CHUXEHWE NpogyKLmnm
ROS. Takum o6pasom, ButamuH D3 1 KypKyMUH 04EBUAHO
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