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стоверных различий выявлено не было (Z = -0,557, р=0,611). Уровни 
нормализованной экспрессии гена ММР-3 для группы 1 составили Ме 
(Q25/75) 16,19 (7,99/35,27)%, для группы 2 – 15,14 (7,67/31,35)%, для 
группы 3 – 121,94 (67,59/240,07)%. Использование критерия Манна-
Уитни позволило сделать вывод о наличии статистически достовер-
ных различий для исследуемых групп 1-3 (Z = -6,171, р=0,010) и 2-3  
(Z = -6,171 р=0,022), тогда как для групп 1-2 статистических различий 
выявлено не было (Z = -6,677 р=0,509). При сравнении уровней нор-
мализованной экспрессии гена ММР-9 Ме (Q25/75) для группы 1 со-
ставили 65,07 (32,84/131,40)%, для группы 2 – 84,47 (39,60/197,09)%, 
для группы 3 – 16,15 (6,96/28,74)%. Критерий Манна-Уитни выявил 
наличие статистически достоверных различий для групп 1-3 (Z = -5,663, 
р=0,018) и 2-3 (Z = -6,031 р=0,034). Для групп 2-2 Z = -6,663, р=0,507 
что свидетельствует об отсутствии статистических различий. 
Заключение. Профиль генетической экспрессии матриксных метал-
лопротеиназ зависит от этиологического фактора артропатий коленно-
го сустава: при реактивной артропатии наблюдается статистически 
значимое достоверное усиление экспрессии гена ММР-9; остеоартрит 
сопровождается усилением экспрессии генов ММР-1 и ММР-9; нали-
чие травматического повреждения коленного сустава характеризуется 
усилением экспрессии гена ММР-3 (р<0,05). 
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Ion channels form a major class of integral transmembrane proteins 
involved in the regulation of fundamental cellular processes [1]. The main 
function of ion channels is the selective movement of ions through the 
membranes. The structural and functional diversity of ion channels, as well 
as their participation in the vital systems of the body causes an increased 
interest in their study. The importance of research of channels' structures is 
underscored by the identification of numerous "channelopathies", caused 
by ion channel mutations [2]. However, the complex molecular architecture 
of eukaryotic ion channels, which include large non-membrane domains, is 
often an obstacle to structural studies by experimental methods [3]. Thus, 
only one atomic X-ray structure of the pentameric ligand-dependent 
mammalian channel of the serotonin 5-HT3 receptor (pdb id 4PIR [4]) and 
one Cryo-EM structure (pdb id 6BE1 [5]) are known at the present. Based 
on the available experimental data on this channel, the conformational state 
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of this channel can not be determined. In this regard, the actual task is to 
compare the structure of serotonin 5-HT3 receptor and its models, built by 
modeling homology. Structures with pdb id 2BG9 [6], 4AQ9 [7] for 
modeling 5-HT3 receptor closed and open conformations respectively were 
used as templates for modeling. The obtained models of open and closed 
channels of 5-HT3 receptor differ in the area of the internal threshold: the 
pore radius in this area is greater in open conformation models, compared 
with the closed conformation model and the structure of 5-HT3 receptor 
(4PIR). In the membrane part of the 5-HT3 receptor and the model of the 
closed conformation, the oxygen of the hydroxyl groups of threonine in the 
M2 helices form the area of the minimum radius of the pores. According to 
the molecular dynamics data obtained by us, hydrated sodium ions are 
unable to pass through this section of the channel 5-NT3 of the receptor. 
Thus, the data obtained suggest that the structure of the 5-HT3 receptor is 
more consistent with the closed conformation. The work was carried out 
with the financial support of the Russian Foundation for basic research, 
agreement № 16-34-60252. 
The MD research has been carried out using the equipment of the shared 
research facilities of HPC computing resources at Lomonosov Moscow 
State University.This work structural analysis has been carried out using 
computing resources of the federal collective usage center Complex for 
Simulation and Data Processing for Mega-science Facilities at NRC 
“Kurchatov Institute”(ministry subvention under agreement 
RFMEFI62117X0016), http://ckp.nrcki.ru/. 
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