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EPIGENETICS PREDICTORS OF ATRIAL FIBRILLATION
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The analysis of contemporary literature about epigenetic predictors of atrial
fibrillation — the so-called small RNAs (miR) is presented. Article provides
information about the expression of miR, controlling the activity of genes of ion
channels, which play an important role in atrial fibrillation. Database miRWalk To
determine the possible (predicted) and confirmed (validated) RNA-bonds, was

used.
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Atrial fibrillation (AF) is a highly prevalent arrhythmia with pronounced
morbidity and mortality. The occurrence of AF in the general population is 1.0-2.0
% [5].

Recent studies have uncovered an important role of epigenetic regulators of
genes of ion channels , in particular, some of the micro - RNA (miR). Especially
interesting is the possible role of genetic predictors of AF in the remodeling of ion

channels.

This work presents data of the literature about the role of the expression of

miRNAs that control the activity of certain ion channels in condition of AF.

Materials and methods



In our analysis, we mainly focused on the already validated RNA- bonds to
identify potential miR, which expression affects the development of AF, using the
standard algorithm of database miRWalk [4].

Results and discussion

It is known that during AF the expression of several miR leads to dysregulation
of genes of ion channels and electrical remodeling of the atria. For example, [3] in
the experimental work suggested that miR- 328 promotes electrical remodeling in
patients with AF. Computer analysis indicated the possible role of miR- 328 in the
regulation of target genes CACNALC and CACNB], thus, an important role in the
process of atrial electrical remodeling . Proved the directly proportional link
between the levels of miR- 328 and subunits in L-type Ca2 channel proteins. It is
shown that miR- 328 is involved in the regulation of alc- and 1B- protein subunits

of Ca2 + channels of the heart, and thus may reduce the action potential.

In another study, it was suggested that the violation of miR- 1 expression in
the target gene KCNJ2 can play the key role in the development of AF [2]. MiR- 1
regulates the internal currents of K+ channels (Kir)2.1. These studies provided the
influence of the bond miR- 1 with Kir2.1 over | (K1) channel in patients with
persistent AF . The experiment obtained considerable reduction of miR- 1 in
patients with AF( 86 %), which in turn led to up-regulation of Kir2.1 subunit, and

increasing activity of | (K1).

Development of interstitial myocardial fibrosis is a predictor of AF [1]. MiR-
21 plays a key role in the development of fibrosis in the atria and affects SPRY1
gene, which is an antagonist of fibroblast growth factor [6]. Increased expression
of miR-21 leads to increased levels of collagen expression of connective tissue
growth factor (CTGF) and to decreased expression of the gene SPRY1. Increased
expression of miR-21 leads to a structural remodeling of the myocardium.



The following table shows the miR, which expression (data base miRWalk)
relates to the regulation of Ca2 + and K+ ion channels and development of

interstitial myocardial fibrosis.

Table 1. MiRNAs (miR), affecting on the development of atrial fibrillation in

humans.
MiR, controlling the slow | MiR, controlling the K*|MIR, regulating aortic
Ca**channels channel (KCNJ2) fibrosis (by connective
(CACNALC, CACNB1) tissue  growth  factor
CTGF)
miR-223 miR-1 (1-1) miR-21
miR-101 (101-2) miR-1 (1-2)
miR-499-3h
miR-499-5p
miR-328
miR-101 (101-1)
miR-664
Conclusions

Thus, the available data indicate a clear correlation between the miR
expression and some genes which encoding ion channels and response for the
formation and impulse conduction. There is a direct correlation between the
expression of miR- 328 and genes CACNA1C and CACNB1, coding work of slow
Ca2 + channels in atrial fibrillation. Consequently the normalization of the

expression of miR-328 may lead to the restoration of sinus rhythm.

It is known that variations of the internal currents are an important factor in

the development of AF. Interesting results were obtained in the study of the




connection of micro- RNA and potassium channels, including miR- 1 and Kir2.1
subunit, and increasing activity of | (K1), in patients with AF . It is assumed that
the role of miR- 21 is in the influence of epigenetic factors on the formation of

interstitial fibrosis with subsequent development of AF.

Study of the influence of different miRs on the development AF one of the
most promising methods for prediction of the development of AF, and methods of

RNA interference may play an important role in the treatment of this pathology.
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EMITEHETUYHI NPEAUKTOPY BUHUKHEHHS ®IBPUJIALIT
MEPEJCEPIb

V3yu K.C., ¥3yu J1.1O., 'nunopudos A.M.

Y pobomi nposederno ananiz oanux cyuachoi rimepamypu npo eniceHemuumi
NPeouKmopu SUHUKHeHHs PIopunsayii nepedceposb — mak 3eanux manux PHK (miR).
Haseoeno sioomocmi npo excnpecito miR, wo kommpoaworwmes pobomy 2ceHid
[OHHUX KaHaig, sKi 6idiepaiomeb 8adMNCIUBY pOlb V BUHUKHEHHI hiopunayii
nepeocepos. [ BU3HAUEHHS MONCIUBUX (NPOSHO308AHUX) 1 NIOMBEPONCEHUX

(0osedenux) PHK-36 s3kie namu eukopucmana 6aza oanux miRWalk.

Knrwuoei chosa: iopunayia nepeoceposb, miR, cenu-miuieni, ioHHI KaHa, 6a3za

oanux miRWalk

QIIM'EHETUYECKHUE ITPEJUKTOPbBI BOBHUKHOBEHUA
®UBPULIALIUUA NTPEJICEPIUIA

V3yn E.C., ¥3yn /I.1O., 'nuiopsioos A.M.

B pabome nposeden ananuz OanubiX COBpeMeHHOU aumepamypvi 00
InuUceHemu4ecKux npeouKmopax 603HUKHOBEHUs hubpuiIayuu npeocepouti — max
Haszvieaemvix manvix PHK (miR). IIpeocmasnenvl céedenus 06 sxcnpeccuu miR,
KOHMPOAUPYIOWUX padbomy 2eHO8 UOHHBIX KAHAL08, USPAIOWUX BAJCHYIO DOb 8
B03HUKHOGEHUU (Quopumiayuu npeocepouti. s onpedeneHuss B03MONCHBIX
(npoenosupyemvix) u noomeepicoeHHvlx (Ookazanuvlx) PHK-ceazei Hamu

UCnoab306ara baza oaunvix miRWalk.

Knwouesvie cnosa: cuopunisyus npeocepouti, miR, 2ceHvl-Mulieru, uUOHHbLE

Kauanwl, baza oaunvix miRWalk



