844

Wouters B.G. 2016. Hypoxia increases genome-wide biva-
lent epigenetic marking by specific gain of H3K27me3.
Epigenetics Chromatin. 9 : 46.
https://doi.org/10.1186/s13072-016-0086-0

Vetrovoy O.K., Sarieva O., Galkina N., Eschenko A., Lyanguzov T.,
Gluschenko E., Tyulkova E., Rybnikova E. 2019. Neuropro-
tective mechanism of hypoxic post-conditioning involves
HIF1-associated regulation of the pentose phosphate
pathway in rat brain. Neurochem. Res.
https://doi.org/10.1007/s11064-018-2681-x

Vetrovoy O., Tulkova E., Sarieva K., Kotryahova E., Zenko M.,
Rybnikova E. 2017. Neuroprotective effect of hypobaric hy-
poxic postconditioning is accompanied by dna protection
and lipid peroxidation changes in rat hippocampus. Neu-
rosci. Lett. 639 : 49—-52.

Walczak-Drzewiecka A., Ratajewski M., Pulaski L., Dastych J.
2010. DNA methylationdependent suppression of HIF1A
in an immature hematopoietic cell line HMC-1. Biochem.
Biophys. Res. Commun. 39 : 1028—1032.

Watson J.A., Watson C.J., McCann A., Baugh J. 2010. Epi-
genetics, the epicenter of the hypoxic response. Epi-
genetics. 5 :293-296.

BETPOBOJ u 1p.

Weber M., Hellmann 1., Stadler M.B., Ramos L., Pdidbo S., Re-
bhan M., Schiibeler D. 2007. Distribution, silencing poten-
tial and evolutionary impact of promoter DNA methyla-
tion in the human genome. Nat. Genet. 39 : 457—466.

Xia X., Lemieux M.E., Li W., Carroll J.S., Brown M., Liu X.S.,
Kung A.L. 2009. Integrative analysis of HIF binding and
transactivation reveals its role in maintaining histone
methylation homeostasis. Proc. Natl. Acad. Sci. USA. 106:
4260—4265.

Yang J., Ledaki I., Turley H., Gatter K.C., Montero J.C., LiJ.L.,
Harris A. L. 2009. Role of hypoxia-inducible factors in epi-
genetic regulation via histone demethylases. Ann. N. Y.
Acad. Sci. 1177 : 185—197.

Zhao Z-Q., Corvera J., Halkos M. 2003. Inhibition of myocar-
dial injury by ischemic postconditioning during reperfu-
sion: Comparison with ischemic preconditioning. Am. J.
Physiol. Heart Circ. Physiol. 285 : H579—H588.

Zhou X., Sun H., Chen H., Zavadil J., Kluz T., Arita A., Costa M.
2010. Hypoxia induces trimethylated H3 lysine 4 by inhibi-
tion of JARID1A demethylase. Cancer Res. 70 : 4214—4221.

THE PATTERNS OF DNA AND HISTONE H3 METHYLATION IN THE RAT BRAIN
IN RESPONSE TO SEVERE HYPOBARIC HYPOXIA AND HYPOXIC
POSTCONDITIONING
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Using the original paradigm of severe hypobaric hypoxia (SH) and hypoxic postconditioning (PostC), the levels of
H3 methylated at Lys4 (meH3K4), or at Lys9 (meH3K?9), and methylated DNA (meDNA) were studied in the cells
of rat hippocampus and neocortex. It has been shown that in hippocampal CAl1 field in 1 day after SH the level of
meH3K4 increased but the level of meDNA decreased, whereas in the delayed period the level of meH3K9 de-
creased but the level of meDNA increased. PostC induced the increase of meH3K4, normalized the level of
meH3K4 and decreased the level of meDNA in the CAl field of hippocampus in the delayed period following SH.
In the neocortex, significant changes have been detected only in 1-2 days after SH and appeared as stimulation of
histone H3 methylation and decrease of meDNA content. Thus, in response to SH, the complex pattern of changes
in methylation of H3 and DNA was observed both in the hippocampus and neocortex but the protective effect of
PostC was accompanied by only hippocampal reactions whereas the methylation levels in the neocortex returned to

baseline independently of PostC session.

Keywords: severe hypobaric hypoxia, hypoxic postconditioning, brain, DNA methylation, methylation of H3 his-

tone
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