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The relevance of the study is associated with the problems of actin 
filaments branching during changing the shape, movement and 
morphogenesis of cells. Violations in these processes are observed in  
a number of diseases (myopathy, hearing impairment, cancer).  
The Arp2/3 complex plays a key role in nucleating actin filaments 
branching. The actin nucleator Arp2/3 complex consist of seven subunits, 
two of them closely resemble actin monomers. Arp2/3 complex is inactive 
in the cytoplasm, but to prime it for nucleation is should be activated by 
nucleation-promoting factors (NPFs). NPFs could be classified into two 
types: type I and type II. Type I NPFs include WASP, WAVE/SCAR, 
WASH. Type II NPFs including Abp1 and Cortactin, bind to f-actin. Yet it 
was shown that Abp1 can protect branches from Gmf-initiated debranch-
ing. Abp1 contains an N-terminal actin depolymerization factor (ADF)-
homology domain that possesses high level of homology with the ADFH 
domains from Cofilin and Gmf (the glia maturation factor). Thus Abp1 
may bind to Arp2/3 complex at the same place, as Gmf. Additionally, the 
point mutation in ADFH domain of Abp1 has been identified, that inter-
feres with its function. We have recently used electron microscopy (EM) 
and single-particle analysis to determine the 3D structure of Abp1-bound 
Arp2/3 complex. In this study, we demonstrated that Abp1 binds to Arp2/3 
complex with a 2:1 molar ratio and successfully protects the branches from 
Gmf action. We demonstrated that Abp1 can dimerise through interactions 
of its C-terminal parts and while the ADF-homology domain of one Abp1 
molecule in the dimer may bind Arp2/3 complex, the ADF-homology do-
main of the other molecule is available to bind F-actin. Here we performed 
the molecular modelling of the interactions of ADFH domains with Arp2/3 
complex in two binding sites, found previously by the combined EM-MD 
approach (Popinako, 2018). We have predicted the specific Arp2/3 com-
plex surface residues that are involved in interactions with ADFH domain 
of Abp1 (wild type (WT) and bearing the point mutation (1-5)), and estab-
lished the background of stabilization the branch junctions by Abp1. Using 
molecular dynamics simulations we demonstrated the quantitative and 
qualitative changes in hydrogen bonds upon binding the Abp1. We 
identified the specific amino acid residues in the Abp1 and Arp2/3 complex 
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that stabilize the interactions. Phylogenetic and structural analyses of the 
recently defined Abp1 binding site on Arp3 subunit indicate a new 
mechanism for Arp2/3 complex activation that involves the interactions 
between the Arp2/3 complex and Abp1 at two binding sites. The MD 
studies were supported by RFBR (16-34-60252 to A.P.). 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/. 
 

Prisnyi A.A. 
The effect of osmotic stress on the microrelief of the medicinal leech 

hemocytes  
Belgorod Department of FSBSI "Federal Scientific Centre All-Russian  
Research Institute of Experimental Veterinary Medicine named after  

K.I. Scriabin and Ya.R. Kovalenko of the Russian Academy of Sciences", 
Belgorod, Russia 

Relief or cellular surface topography is highly mobile characteristics: it var-
ies depending on the functional state of the cell. Surface roughness is a set 
of irregularities forming microrelief. Quantitative evaluation of membrane 
surface roughness is of practical importance, since it allows identifying the 
effect of surface homogeneity and heterogeneity on the processes of cap-
ture of foreign objects and resistance to hypo- and hyperosmotic stress. 
Hirudo medicinalis (Linnaeus, 1758) hemocytes were used as subjects of 
research, previously classified into four types by morphofunctional fea-
tures. The hemolymph was divided into three parts: 10 mcl of NaCl solu-
tion of a certain concentration (hypotonic solution – 0.4% NaCl, isotonic 
solution – 0.8% NaCl, hypertonic solution – 1.2%) was added to each part 
of hemolymph. Incubation was conducted for 1 minute. The research was 
conducted using Integra Vita NT-MDT scanning probe microscope in 
atomic force spectroscopy mode. We have analyzed the following ampli-
tude average surface roughness parameters in accordance with the interna-
tional standards. Changing under the influence of environmental factors, 
cellular surface microrelief reflects the features of their functional status. 
Using atomic force microscope images allowed estimating the behavior of 
H. medicinalis hemocyte surface microrelief after incubation in solutions of 
different concentrations. The reduction in osmotic pressure leads to a sig-
nificant volume increase of all cell types. On scanning images, hemocytes 


