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B cOopHuKe coOpaHbl MaTepuaibl JOKJIALO0B, IPEACTaBICHHBIX Ha KoH(pepeHmu «benoMopckas cTyneHdecKast
HayuHas ceccusa CIIOIY — 2022» (2 ¢espans 2022 r., Cankr-IlerepOypr). D10 Mepompusrue yxxe He B IEpBHIil pa3
00BenUHACT IMUPOKUI KPYT MOJIOABIX MCCIeIoBaTeIe, Ybl HHTEpechl CBsA3aHbl ¢ ApkTukoil. KoHdepenmus u3 roga B
TOJT TIOACPKUBACT TPATUIIAH MEKIUCIUITIMHAPHBIX pabOT M CIIOCOOCTBYET OTKPHITOMY OOIIEHHUIO CTYICHTOB KaK CO
CBEPCTHHKaMHU M3 CMEXHBIX Hay4YHBIX OOJlacTeif, Tak W CO CTApIIMMHU KOJUICTaMH M3 BEAYLIMX YYeOHBIX M Hay4HBIX
3aBezieHUH. [IporpaMMa KOH(EpEeHIIMH BKIFOYACT YCTHBIC JIOKJIA/bl MPUTIALICHHBIX YYECHBIX W CTYJICHTOB, a TaKXke
OOIIMPHBIN CIIEKTP MOCTEPHBIX [IOKIAN0B, CTPYIIHMPOBAHHBIX B IIATh TeMaTH4YecKuX pasfenoB: (1) sxomorwus; (2)
OKCAHOJIOTHUS, TEONOTHs W TouBOBercHHE; (3) aMmOpuonorus W MoJeKkyisapHas Owuonorus; (4); 3ooxorus u (5)
napasutoniorus. dopmar cOOpHMKa IpeoIaraeT U3JI0AKEeHUEe MaTepraila Ha ABYX SA3bIKax (PyCCKOM M aHIJIMICKOM) uis
o0yerdeHus: B3aMMOJACHCTBHH C MHPOBBIM HAyYHBIM COOOIIECTBOM. YYAaCTHHKH KOH(EPEHIMH MPEACTaBIAIOT Ooiree
JIBaJIIIATH OpraHu3anuil (By3bl, HAY4YHbIE HHCTUTYTHI, 3aII0BEJHUKHU, YUPEXKICHUS IOMOIHUTEILHOTO 00pa3oBaHus) U3
pa3HbIX roponoB Poccun.
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Actin cytoskeleton in calcareous sponge cells: regulatory proteins and involvement in the regeneration
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The healing process in multicellular animals starts with the restoration of the epithelial cell layer, as it is crucially
important to isolate the inner environment from the external damaging influence. Two mechanisms are underlaying the
epithelium restoration: the actin “purse-string” contraction and the collective cell crawling accompanied by the formation
of migration structures — filopodia and lamellipodia.

Sponges (phylum Porifera) are extant multicellular animals; they represent a sister group to other metazoans and
have unique regeneration abilities. This study aimed to reveal alterations in the actin cytoskeleton and its possible
regulation by special proteins during the regeneration in calcareous sponge Leucosolenia variabilis. Such an object allows
us to obtain unique data on the evolution of healing mechanisms in multicellular animals.

To initiate regeneration oscular tube was transversely cut into rings 1-3 mm wide. These rings have two wound
areas located at the cut planes. The regeneration process starts with the formation of a temporary structure, the regenerative
membrane (RM), and leads to the formation of new body walls closing the wounds’ orifices. RM has a thickness of 10—
15 um and consists of three cell layers: exopinacoderm, endopinacoderm and the narrow mesohyl layer. The RM appears
at ~12-24 hours post-operation (hpo) and its formation relies on the transformations of the pre-existing cell layers, without
any contribution of proliferation. The complete RM usually forms at ~48 hpo but its transformation into the intact body
wall begins already at ~24-30 hpo. The central event in this process is the substitution of endopinacocytes with
choanocytes at the internal side of RM.

The immunocytological studies allowed us to visualize and characterize the actin filaments in the cells of the intact
body wall and the RM. We also quantitatively measured changes in cell morphological parameters (area, circularity and
aspect ratio) that attendant cell layer transformations during regeneration.

We also found and annotated the mRNA sequences of RhoA, cdc42, Racl, ROCK and LIMK from the
transcriptome and evaluated mRNA expression (by RT-qPCR) of the typical proteins that regulate actin filaments in
eukaryotic cells and are known to contribute to actin network rearrangement.

The obtained data expand our knowledge about mechanisms of epithelial healing in basal multicellular animals,
contributing to the field of evolutional and developmental biology.
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