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Momusayus u yenw: VI3yueHue KOJTOHHATIBHBIX OECIIO3BOHOUHBIX MMO3BOJISIET B3MIISTHY Th
Ha PsiJl BAKHBIX OMOJIOTUYECKUX MPOLECCOB MO/ HOBBIM yriioM. J[iist pocTa u pa3BUTHS
MOJYJIEHOTO OpraHu3Ma HeoOxoauMsl: (1) MexaHu3MBbL, 00€CTIeunBalOIIe IIOYKOBAHNE
MOJIyJIel Ha MPOTSDKEHUH BCEH JKU3HM KOJOHHMHU 3a CUET HAIWYMSA CTBOJIOBBIX KIJIETOK
Win kiaetouHod aeauddepeHuupoBky; (2) MEXaHU3MBI IEPHOANYECKON JlereHepaun
MOJIyJel KOJOHUHM, CPOKH >XM3HH KOTOPBIX CYIIECTBEHHO KOpOdYe€, YeM Yy CaMoM
KOJIOHHHU; (3) MEXaHU3MBbl, PETYIMPYIOLIME 3TH AHTATOHUCTUYECKUE IPOLECCHI.
KononuanbHasi opranu3anusi BO3HHKajla HEOJHOKPAaTHO M HE3aBUCHMO B ISTH THUIAX
Eumetazoa (Cnidaria, Bryozoa, Kamptozoa, Hemichordata, Chordata) [1], omHako 3a
UCKITIOUYCHUEM HECKOJIBKUX MOZETIbHBIX BUIOB THAPOUIOB U aCLIUIUI, HAM OYEHb MaJIo
W3BECTHO O pa3BUTHH KOJOHHMAJBHBIX OECIIO3BOHOYHBIX Ha MOJIEKYJISPHOM U
KJIeTOYHOM ypoBHsX. C 1eJbI0 BOCMOJHHUTE ATOT mpoden amis Bryozoa, Mbl mpoBenu
MOCTaJANNHBI  TPAaHCKPUNTOMHBIA  aHANIW3 Ppa3BUTHA [OJUIHMIA B  KOJOHHUH
npecuoBoHoi Minanku Cristatella mucedo.

Memoowsl u anzopummsl: Mbl CEKBEHHPOBAJIN TPAHCKPHUITOMBI 6 IOCIENOBATENbHBIX
CTaluil pa3BUTHS M Jerpajaldy IMOJUNMAA — MUIIEAOOBIBAIOLIETO MIYNAIBLEBOIO
anmapara ¢ KHMIIEYHHKOM, BKJIIOYasl IMOYKY HOJMIIMAA. FOBEHWJIBHBIN MONMIUI, TPU
BO3pacTa 3pelbIX TONHITUIOB U JereHepupyomui noaunua, Ha miatdopme Illumina
HiSeq2500. Ha ocHoBe mOJNyYeHHBIX AaHHBIX MBI COOpaM W TMPOAHHOTHPOBAIU
pedepencHeiii TpanckpurnToM. [locie 3Toro Mbl npoBenu ananus AndepeHIraIbHON
OKCIPECCHH TEHOB, BBISBIIIM KJIACTEPBl KO-IKCIPECCHU M OXapaKTEPU30BAIH HUX C
nomotisio ananu3oB oboramenust GO u KO rpymi. Takxke MbI UcCIeI0BaIHA NATTEPHBI
9KCHpeccuy Hanbosee BaXKHBIX TPYIIIT T€HOB, CBI3aHHBIX C MPOLIECCAMH Pa3BUTHA U X
peryssiuuen.

Pezynomamur: Tlopapisironyie OONBITMHCTBO KOHCEPBATHBHBIX MapKEPOB CTBOJOBBIX
KJIETOK ¥ TPaHCKPUILIMOHHBIX (PaKTOPOB, CBA3aHHBIX C MPOLECCAMH Pa3BUTHUS, a TAKKE
aneMeHTHl Wnt/beta-catenin curHaJMHra, HOBBIIIAIOT CBOIO AKCIIPECCUIO Ha HAYAIBHBIX
cramusax Gopmuposanus nonunuaa. OxHaKo HEOONIbIIAs OIS U3 HUX TaKKe MOBBIIIAIOT
IKCIPECCHIO B 3pENIbIX WM JIETCHEPUPYIOIIMX ToJMnuaax. Hamm pe3ynabTaTsl
CBHUJICTENILCTBYIOT O TOM, YTO JIeTr€Hepalys MOJHUINAOB — CIOXKHBIA pPeryiupyeMbli
MPOIECC, BKIIIOYAIOUINHA ayTo(ardio, amonro3, W JIPyrue TUIBl IPOTrpaMMHPYEMOR
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KJIETOYHOW CMEPTH, a TaK¥Ke, BEPOSATHO, JIOKAITLHYIO TPaHC- WIH IeAUPPEPESHITUPOBKY
KJIETOK. TakxKe Mbl BBIJIBUTAEM THIIOTE3Y, YTO CUTHAIBHBIN myTh MTOR Moxker urpath
B2XXHYIO POJIb B PETYJIUPOBAHHUH MPOJIOJIKHTEIEHOCTH >KU3HU TIOJNUIHUIIOB, a TaKkKe
MEPEKITFOUECHIH MEXKAY Pa3aMu «Pa3BUTHUS, «(PYHKITUOHUPOBAHUS) U «JICTCHEPAIHI.
Buisoowi: [lpoananm3upoBaB M3MEHEHUS B TPAHCKPHUIITOME IOJIMIIKAA BO BPEMS €ro
pasBUTHS, Mbl BBIABWIM KPYr T'€HOB, TIPOIIECCOB W CHTHAJNBHBIX IyTCH,
obecrieunBaroNIMX Kak GOpMUPOBAHNUE, TAK U IEreHepaluio moumnuaa. Kpome Toro, Mel
00HApYX UK, 4TO JCTCHepaIHs IMOJIUITKIA, 10 BCEH BUIAUMOCTH, TAKOH K€ CIOKHBIN U
PEryJIMpyeMBIii TIpOIlece, KaK ¥ MOYKOBAHUE, U, TAKUM 00pa3oM, MPEIACTABICT OO0
MEPCIEKTHBHYIO 001aCTh IS TaTbHEHIINX UCCIICIOBAHHIA.

Qunarncuposanue: Viccnenosanue noanep:kano rpantom PHO Ne 23-14-00351.
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Motivation and Aim: The study of colonial invertebrates provides a new perspective on
a number of important biological processes. Growth and maintenance of the colonial
body is provided by (1) mechanisms that ensure budding of modules throughout the life
of the colony using stem cell lineage or the ability of the cells to dedifferentiate; (2)
mechanisms for the cyclic non-pathological degeneration of colony modules whose
lifespan is shorter than that of the colony itself; (3) mechanisms that regulate these
antagonistic processes. Colonial body organization has arisen repeatedly and
independently in five eumetazoan phyla (Cnidaria, Bryozoa, Kamptozoa, Hemichordata,
Chordata) [1], but with the exception of a few model species of hydroids and ascidians,
we know very little about the basics of coloniality at the molecular and cellular levels.
Our study on the freshwater Cristatella mucedo is the first step in addressing this gap to
Bryozoa.

Methods and Algorithms: We sequenced the transcriptomes of 6 consecutive stages of
the development of the polypide — tentacle food-gathering apparatus with a gut), namely
the polypide bud, juvenile polypide, three ages of mature polypides, and degenerating
polypide, using the lllumina HiSeq2500 platform. Next, we assembled and annotated the
reference de novo transcriptome. After that we performed differential gene expression
analysis, identified gene co-expression clusters and characterized them using GO and
KO group enrichment analyses. We also investigated the expression patterns of the most
important groups of genes associated with developmental processes and their regulation.
Results: The vast majority of conserved "stemness™ markers and transcription factors,
associated with developmental processes, as well as elements of the Wnt/beta-catenin
signaling pathway increase their expression during the early stages of polypide
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development. However, a small amount of them also increase expression in mature or
degenerating polypides. Our results suggest that polypide degeneration is a complex
regulated process involving autophagy, apoptosis, and other types of programmed cell
death, as well as probably local trans- or dedifferentiation of cells. We also suggest that
the mTOR signaling pathway may play an important role in regulating the lifespan of
polypides.

Conclusion: By analyzing changes in the polypide transcriptome during development,
we have identified the genes, processes and signaling pathways that enable both budding
and polypide degeneration. In addition, we found that polypide degeneration appears to
be as complex and regulated as budding and, thus, represents a promising area for further
research.

Funding: The study has been supported by the Russian Science Foundation (grant
No. 23-14-00351).
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