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Ereskovsky A.V., Annabelle Voorhoeve, Thierry Pérez
Cytological and ultrastructural approaches
to study of Baikal sponge diseases

Mediterranean Institute of marine and terrestrial
Biodiversity and Ecology (IMBE),
13007 Marseille, France

Keywords: ultrastructure, electron microscopy, cells, zoochlorellae, bacteria

This work has a financial support by the grants of PRC CNRS/RFBR 2016-2018.

Disease has taken numerous sponge populations to the brink of extinction, and
sponge disease outbreaks have been reported in a wide range of geographic locations of
the world. However, up to now no disease outbreaks have been reported in freshwater
sponge populations. This project aims for the first time at an integrative study of the
disease of endemic fresh-water sponges from the Lake Baikal. The selected species for
this purpose are emblematic common sponge Lubomirskia baicalensis (Pallas, 1773).
In this context, the objective of present report is to conduct ultrastructural and micro-
scopically investigations of sponge necrosis, consisting of ultrastructural and light mi-
croscopy description of different healthy and damaged sponges.

Under electron microscopy, affected specimens showed striking differences in
the organization of their ectosome and choanosome compared with healthy sponges. In
general, there are distinct features of degradation accompanied by (1) the detachment of
the exopinacocytes one from the other, which cover the sponge surface, (2) disintegra-
tion into separate endopinacocytes aquiferous system canals, and (3) further disintegra-
tion of choanocyte chambers. For diseased sponges also characteristic the degradation
and/or ejection of intracellular symbiotic zooxanthellae algae from archaeocytes. Ne-
crosis processes also accompanied with penetration of numerous microorganisms, in-
cluding bacteria, cyanobacteria and dinoflagellates in sponge mesohyl and, at the last
stages, in the skeletal spongin. Obtained result will contribute important information
for an integrative study of the disease of unique endemic Baikal sponges.



Perez Thierry
Chemical ecology: approaches to study
of marine invertebrate diseases

Mediterranean Institute of marine and terrestrial
Biodiversity and Ecology (IMBE),
Marseille, France

It is conceivable that sponges may be highly sensitive to pollution, considering
their natural filter feeding activities. Actually, the most productive sponge beds are gen-
erally located in areas that are not subjected to heavy pollution. But in such pristine
places, sponges have been shown highly sensitive to other sources of disturbances such
as climate extreme events. In the context of Global Change, epizootic events might thus
cause serious long-term effects on sponge populations, especially in long-lived, slow-
growing species. Moreover since the 1980s, episodes mass mortality are more frequent
and more severe, these events being often linked to thermal anomalies and global warm-
ing. The first signs of sponge disease are often associated with a change in color or
bleaching (similar to ‘coral bleaching’ in tropical coral reefs), the development of a
bacterial white veil on the epidermis, followed by a rather rapid decomposition of the
skeleton, or proliferation of opportunistic / saprophytic epibiotic organisms. Several
studies showed that some diseases resulted in a bacterial attack of the sponge body or
the skeleton; some authors argued that the virulence of this pathogen could have been
triggered by high seawater temperatures, or favored by a decrease in the chemical de-
fense abilities. Chemical ecology, helped by the development of metabolomics which
allowed accurate analyses of a high number of specimens, can thus help to better under-
stand the mechanisms which are behind such catastrophic events.
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Thomas O.
Ecological chemistry in the aquatic
environment

School of Chemistry NUI Galway, University Road,
Galway, Ireland

Natural product chemistry has mostly been developed with the aim to find new
bioactive molecules for applications in diverse fields and mostly the pharmaceutical
one. In recent years, the development of studies on aquatic organisms has been driven
by the same aspects. Despite their key role in the aquatic environment, the use of these
true specialized metabolites has been underestimated for ecological purposes. We will
present herein some results we obtained in the taxonomy and ecology of two specific
groups of sponges Haplosclerida and Poecilosclerida.
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Voorhoeve A., Ereskovsky A., Pérez T.
a Contribution to the study of the mechanisms
explaining Baikal sponge diseases

Mediterranean Institute of marine and terrestrial
Biodiversity and Ecology (IMBE),
Marseille, France

Sponges are regularly suffering disease outbreaks related to global change, e.g.
changes in uses, pollution regime or climate events. The registration as a UNESCO
World heritage of Lake Baikal is of unquestionable value for the economic development
of the region but it also adds to the growing anthropogenic pressure affecting the water
quality and ecosystem health of Lake Baikal. In this framework, Baikal sponges have
recently started to experience a disease which turn into a mass mortality in several places
around the lake. The observations of various symptoms allowed to sample pre-identified
diseased individuals and healthy individuals of Lubomirskia baicalensis and of Baicalo-
spongia spp. We first conducted thorough histological and cytological investigations in
order to assess damages on tissues and cells organization and/or ultrastructure, and to
identify putative pathogenic agents. Then, we applied a metabolomics approach com-
bined to an ecotoxicological assay to detect possible changes in sponge metabolism,
shifts in the sponge chemical diversity, affecting for instance chemical defence proper-
ties.
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beauxos C.NU.
JIpeBHee o3epo baiikaJ

@eodepanvroe ['ocyoapcmeennoe 61000cemHoe yupexcoeHue HayKu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),
2. Upxymck

Knrouesvie cnosa: opesnue ozepa, 2yoku, 3801t0yus, 601e3Hb

PaccMotpensl gpeBHUE 03epa mupa B cpaBHeHNH ¢ O3epom baiikai u npuBeIeHbI
TUNOTE3bl 0 TpoucxoxkaeHuu O3epa. JlaH kpaTkuil aHanu3 0COOCHHOCTEHW IBONIOLIUU
OallkaJIbCKUX PHAEMUYHBIX T'YOOK. [IprBeieHbI JaHHbBIE O PE3KOM U3MEHEHUHN IKOJIOTU-
YeCcKoil 00CTaHOBKH B MPUOPEKHOM 30HE 03epa 1 rrudenu ryook. PaccmoTpens! paznuy-
HbIE TUIIOTE3bl O MPUYMHAX THOenu ryOboK U MPOBEICHO CpaBHEHUE 3a00JIEBAEMOCTH
ry0OK B MPECHOBOJHBIX M MOPCKUX 3Kocuctemax. [lpenoxkeHsl st oOCyX IEHUS
HaIpaBJICHUS JaTbHEUIINX UCCIIEIOBAHU MO BBISBICHUIO IPUYHH 3a00J1€BAEMOCTH T'y-
OOK.

kkok

Belikov S.1.
Ancient lake Baikal

Limnological Institute, Siberian Branch of the
Russian Academy of Sciences
(LIN SB RAS), Irkutsk

Keywords: ancient lake, sponges, evolution, disease

Lake Baikal was compared with ancient lakes of the world. A hypothesis on its
origin was put forward. We briefly analyzed specific features of the evolution of Baikal
endemic sponges and described abrupt changes of the ecological situation observed in
the littoral area of the lake, as well as mortality of sponges. Different causes of their
mortality were hypothesized. We also compared sponge diseases in freshwater and
marine ecosystems. We proposed to perform further investigations for elucidation of
sponge disease causes.
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beasxosa H.JL.,

Henuxkuna H.H., Yepnorop JI., beaukos C.H.
ITovick HOBBIX DaKTEepPUi, ACCOMUPOBAHHBIX
¢ 0allKaAJILCKMMHU I'yOKaMu: JiadopaTopHbIe
M IPUPOAHBbIE IKCINIEPUMEHTbI

@eoepanvroe ['ocyoapcmeentnoe 61000cemHoe yupexcoeHue HayKu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),
2. Upxymck

Knrouegvie cnosa: 2yoxu, npummopgsi, 8bicokonpouzgooumenbHoe CeK8eHUposaHue,
pedKkue bakmepuanbHvle 2pYnnvl, HAKONUMeabHble K)JIbmypbl

CuMOHMOTHYECKHE B3aMMOOTHOIIICHUSI MAKPO- U MUKPOOPTaHU3MOB IITMPOKO pac-
MPOCTPAHEHBI B MPUPOJIC U UTPAIOT CYMIECTBEHHYIO POJIb B MOAICPKAHUU 3JOPOBOTO
MMMYHUTETA )KUBOTHBIX. ballkaibcKue SHAeMUIHBIC TYOKH SBIISFOTCS HATJISITHBIM TIPHU-
MEpPOM COATAHCHPOBAHHOTO, YCTOMYHMBOTO W B3aMMOBBITOJTHOTO COO0IIEeCcTBa. JTO CO-
00111ecTBO TIpeACTaBisieT co00i 0cO0YyI0 AKOJOTHUECKYI0 HUILY B o3epe balikan, rie
MOTYT aKTUBHO (yHKIIMOHUPOBATh MHUKPOOPTAHU3MBI, HE CIIOCOOHBIC BBIKUThH B OJIH-
rOTpO(HBIX YCIOBHIX BOJIHOM ToNIH. [[epi0 HaCTOAIIEro HecleJOBaHus CTajl TOUCK
HOBBIX OaKTEepU-aCCOLMAHTOB C O0alKaaIbCKUMU I'yOKaMH Ha OCHOBaAaHUU METAreHOM-
HBIX JaHHBIX. PazHooOpa3ne GUIoTUIIOB OTICHUBATIN Ha OCHOBAHUH MUPOCEKBEHUPOBA-
Hus amminkoHoB 16S p/IHK na mnatdopme 454 Genome Sequencer GS Junior System
(Roche). buonndopmanronnyo o0pabOTKy MaHHBIX MPOBOAWIN C HCIOJb30BaHHEM
cepsuca RDP Pipeline(https://pyro.cme.msu.edu). B HacTosimee BpeMs B IpUOPEIKHOM
30HE 03epa HaOII01aeTCs MaccoBasi THOEIb YHIEMHYHBIX TYOOK. AHAIN3 MUKPOOHOMOB
MTO3BOJIWII BBISIBUTH CHIDKEHHE OOIIETO BUOBOTO PA3HOOOpa3Hs MPOKAPUOT Y OOIBHBIX
ocobeit. Cpean JOMUHHUPYIONTUX BBISIBJICHBI TPYIHO KYJIbTUBUPYEMBIC MPECTABUTEITN
¢buner Verrucomicrobia u uieHTUGUIIMPYEMBIE TOJIBKO Ha YPOBHE KPYITHBIX TAaKCOHOB
Chitinophagaceae u Planctomycetaceae. B kauecTBe MUHOPHBIX (DHIIOTHUIIOB OTpe/e-
JIeHbI OaKTePUH, UMEIOIIHNE Pa3IMYHbIe META0OINYECKUE Ty TH YTUIIN3AINHA OPTaHn4Ie-
CKOTO BelecTBa. JlabopaTopHble SKCTIEPUMEHTHI TI0 KyJIbTUBUPOBAHUIO TPUMMOP() Ha
ONUTOTPOHON MUTATENBHON cpeie C J00aBIECHUEM METaHOJAa TO3BOJMIN BBISBUTH
IIUPOKHUIA CIEKTp (UIOTHUIIOB, OTHOCAIIMXCS K TaK Ha3bIBaeMoOU «rare biospherey:
Candidatus Parcubacteria, Candidatus Omnitrophica, candidate division SRI1,
Candidatus Gracilibacteria, Synergistetes, Candidatus Dependentiae. Cpenu momydeH-
HBIX (proTunoB HambOonweiuii mHTEpec mpenctaBistor Candidatus Gracilibacteria,
707151 KOTOPBIX B CyMMapHOM MUKpoOuome yBenuuusaet ¢ 1,8 no 12,6% npu yBenmnde-
HUM KOHIIEHTpaluu MeTanosza B cpeje ot 0 10 0,05%. [letexuus mpeacTaBuTeNen «rare
biosphere» B MEUKpoOHOMaX dKCIEPUMEHTAIBHBIX TPUMMOPG C OJTHON CTOPOHBI, MMO3-
BOJISICT MPEANOI0KUTH HATMUKE 3THX OAKTEpUi B COCTaBE IMIPUPOIHBIX COOOIIECTB Oai-
KJIBCKHUX T'yOOK, a C IPyTroi CTOPOHBI, pacCMaTPUBAaTh IPUMMOPGHI KaK yI00HBIE MO-
JeJIbHBIE O0BEKTHI IS TIOTYYEHUS UX HAKOMUTEIbHBIX KYJIbTYD.
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Symbioses between macro- and microorganisms are widespread in nature and
play major role in the health immunity of the hosts. The baikalian endemic sponges are
a good example of balanced, sustainable and mutually beneficial community. This
community is a special ecological niche in Lake Baikal, where microorganisms can
actively operate whose are not able to survive in oligotrophic conditions of the water
column. The purpose of this study was the search for new bacteria, associated with the
Baikal sponges, on the basis of metagenomic data. A variety of the phylotypes was
estimated according to the pyrosequencing of 16S rDNA amplicons on the platform 454
Genome Sequencer GS Junior System (Roche). Bioinformatic processing of the data
was performed using the RDP Pipeline (https://pyro.cme.msu.edu). Currently, a
massive loss of endemic sponges has been observed in the coastal zone of the lake.
Analysis of microbiomes revealed a decrease in the overall species diversity of
prokaryotes, associated with diseased specimens. Representatives of phylum
Verrucomicrobia, which are difficult to culture as well as Chitinophagaceae and
Planctomycetaceae identified only at the level of major taxa were dominant. As a minor
phylotypes bacteria revealing different metabolic ways of recycling organic matter were
identified. Laboratory experiments on the primmorph cultivation on oligotrophic
nutrient medium supplemented with the methanol allowed to identify a wide range of
phylotypes related to the so-called "rare biosphere": Candidatus Parcubacteria,
Candidatus Omnitrophica, candidate division SR1, Candidatus Gracilibacteria,
Synergistetes, Candidatus Dependentiae. Among the phylotypes obtained the greatest
interest represented the Candidatus Gracilibacteria, whose share in the total microbiome
increased from 1.8 to 12.6% when the concentration of methanol in the environment
from 0 to 0.05%. Detection of the representatives of the "rare biosphere" in the
microbiomes of the experimental prymmorphs on the one hand, suggests the presence
of these bacteria in the composition of the natural communities of the baikalian sponges,
and on the other hand, consider prymmorphs as convenient model objects for the
enrichment cultures cultivation.
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I'eneTn4eckoe pazHooOpa3ue BUPYCOB B COCTaBe
coo01IecTBAa 0aKaAJIbCKOM I'yOKH
Lubomirskia baicalensis
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Paboma sevinonnena 6 pamxax 2ocyoapcmeenno2o 3a0aHus

Ne 0345-2014-0002, a maxace npu hunarcogoii nodoepaicke npoeKmos
PODOU No 14-44-04148 u Ne 16-54-150007.

B cocTaB acconunpoBaHHOTO COO0OIIECTBA TYOOK BXOMST pa3iudHbIE MUKPOOP-
raHU3MbI, B TOM YUCJIE€ BUPYCHI, UbsS YUCIEHHOCTh U pa3HOOOpa3ue MOryT ObITh BEChMa
3HAYUTENIbHBIMU, YUUTHIBASI OOJIBIIOE KOJUYECTBO MOTEHIMAIBHBIX X035€B B COCTaBE
ry0ok. OniHako OuopazHooOpa3ue U poJib BUPYCOB B I'yOKax MPAaKTUYECKH HE U3yUCHBI.
AKTyanbHOCTh JAHHBIX UCCJIEAOBAaHUN TECHO CBsI3aHa C MMOBCEMECTHOM MpoOeMo 3a-
0oJsieBaHuM TyOOK, 3THUOJIOTHUSI KOTOPBIX OCTAETCSI HEU3BECTHOM.

[enpb HacToOsAIIEH PaOOTHI — UCCIIEIOBAHUE T€HETUYECKOT0 Pa3HOOOpa3us BUPYC-
HBIX COOOIIECTB B COCTAaBE COOOIIECTBA YHAESMHUYHON Oalikabckoi Tyoku Lubomirskia
baicalensis Ha OCHOBE aHaIM3a OTJCIHHBIX BUPYCHBIX TEHOB, & TAK)KE METAar€HOMHOTO
aHaJu3a CyMMapHOTO F€HETUYECKOro BUPYCHOI0 MaTepuana (Bupoma). Jlis reneruue-
CKOHM HUJeHTU(UKAIIMN BUPYCOB MPUMEHSIINCh U3BECTHBIE HA0OPHI MMpaiiMepoB, MO3BO-
JSIOIYE UACHTH(PUITUPOBATH ITUPOKHI CIIEKTP BUPYCOB M3BECTHOM KilaccuPpUKaluu, B
pe3ynbTaTe 4ero HaMH MPOaHATM3UPOBAHBI TeHBI OakTeprnodaroB W nmuaHodaros ce-
MmerictBa Myoviridae. C moMOIIbI0 METareHOMHOTO aHajlu3a B COCTaBe COOOIIEeCTBa
OailkabCKOM I'yOKH BBISBJIEHBI IpeACTaBUTENN 43 BUPYCHBIX CEMENUCTB. B 1enom, no-
Ka3aHO CXOJICTBO M OTJIMYHME B COCTAaBE BUPHOIUIAHKTOHA 03€pa M BUpOMa TyOKH, a
TaKXe B COCTABE€ BUPYCHBIX COOOLIECTB B BU3YAJIbHO 3I0POBBIX U MOPAXKEHHBIX BETBSIX
L. baicalensis. Takum oOpazoM, B pe3ysibTaTe MPOBEACHHBIX Pa0OT MOITYYEHBI HOBBIE
JTAaHHBIE O Pa3HOOOPa3UU U POIU BUPYCOB B COCTABE NMPECHOBOIHBIX TYOOK.

skokok
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A sponge community includes a variety of microorganisms including viruses. The
abundance and diversity of viruses in the community may be significant because of the
great number of potential hosts for viruses in sponges. Nevertheless, the biodiversity
and significance of viruses inhabiting sponges are still to be studied. The urgency of
such researches is closely linked to the widespread problem of sponge diseases, those
etiologies is still unknown.

The goal of this study is estimation of genetic diversity of viral communities as
part of the associated community of the endemic Baikal sponge Lubomirskia baicalensis
on the base of certain genes and metagenomic analysis of the total viral genetic material
(virome). For genetic identification, we used primer sets that allow identifying the broad
range of viruses of known taxonomy. As a result, the genes of bacteriophages and
cyanophages of the family Myoviridae were analyzed in Baikal sponge. The
metagenomic analysis discovered 43 viral families included in community of sponge.
In general, the similarity and difference in composition of lacustrine virioplankton and
sponge virome as well as in viral communities of visually healthy and diseased branches
of L. baicalensis were revealed. Thus, as a result of our study a new data of viral
diversity and their role in associated community of freshwater sponges were obtained.
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I'nmaakux A.C., Muponosa JI.B.,
IHonomapena A.C., XynxeeBa 7K.1O., MurtkeeBa C.K.,
IIITeixoBa FO.P., beasbix O.U., Tuxonosa N.B.
MALDI-TOF macc-cneKTpoMeTPpUYEeCKU aHAJIU3
B YCKOPEHHOM UICHTU(PUKANUM YCIOBHO-IATOICHHBIX
OakTepuil B ryokax u3 ozepa baunkau

L2343 prokymexuii nayuno-uccredosamensekuii npomueoyyMublil
uncmumym Cubupu u /laneneco Bocmoka,

2. Upxymcxk

678 Pegepanvroe I'ocyoapcmeennoe Grodrcemnoe yupexcoenue HayKi
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),

2. Upxymck
Knrouesvie cnosa: 6axmepuu, 2yoxu, namo2ennas MUKpoghiopa, macc-cnekmpomempus

[lenbto paOoOTHI SIBISIIACH MACHTUPUKAIINS MUKPOOPTAaHU3MOB, BBIICJICHHBIX U3
ryook, oroOpanHsiXx B uroHe 2016 roga B paitone moceinka JIMCTBSIHKA, HA OCHOBAaHUH
oenkoBbix npoduiieit ¢ ucnonszoBanueM MALDI-TOF macc-cnekTpoMeTpuueckoro
aHanu3a. KynbTUBUpOBaHHE NPOBOAWIOCH HA PaA3JIMUHBIX MUTATENIBHBIX Cpenax
(1 % nenTonHast BOJa, IEJIOYHOM arap, arap XOTTHUHIepa, MACO-IIENITOHHBIN arap) npu
37 °C. Ons uneHTUPUKALMUM HA OCHOBAHMM OEJIKOBBIX Mpoduiie ObLI0 BhIOpaHO
47 ©30IMPOBAHHBIX MOP(OJIOTUUECKU PA3TUYHBIX KOJIOHUN. C BHICOKOM CTENEHbIO J0-
CTOBEPHOCTH ompeneseHsl 10 Buaa 13 % kynbTyp — Acinetobacter junii, Enterobacter
ludwigii, Esherichia coli (score value 2,3 u Oosee), ¢ BeposTHON uAeHTU(PUKALINEH
BHJIa, HO IOCTOBEpHOM uaeHTuduKamuen 10 poaa 40 % kynsTyp — Acinetobacter junii,
Aeromonas bestiarum, Bacillus cereus, Lysinibacillus fusiformis, Lysinibacillus sphaer-
icus, Enterobacter amnigenus, Enterobacter kobei (score value 2,0-2,3), 32 % kynbTyp
MIPEIIOI0KUTEIBHO COOTBETCTBOBAIM poaaM — Acinetobacter, Lysinibacillus, Exiquo-
bacterium, Comamonas, Aeromonas (score value 1,7-1,9), 15 % uccnenoBaHHBIX KyJIb-
Typ OakTepuii He OBLITN UACHTU(GUIIUPOBAHBI IO PO U0 pedepeHcHbIX 0enkoB. boib-
HIMHCTBO MOJIYYEHHBIX KYJIbTYp — MOTEHIHAIbHBIE MPOJYLUEHTHl SHTEPOTOKCHHOB U
TEMOJIM3UHOB, IIPU ATOM IO JIUTEPATYPHBIM JIaHHBIM — ATOT€HbI YeJI0BEKa U pri0. Pa-
Hee ObUIO MOKa3aHo, YTO OaKTEpHH poja, B YaCTHOCTU Aeromonas hydrophyla, npen-
MOJIOKHUTEIBHO OOHApPY)KEHHBIE B COCTaBE OallKadbCKUX TYOOK (KyJIbTypa BEPOSTHO
ONpeJieNIeHa 10 POJia), BHI3BIBAIOT 00JIE€3Hb KOPAJIOB, IPUUUHON YETO MOJKET CIIYKHUTh
BBIJICJICHUE TEMOJIMTUYECKNX TOKCUHOB — F€MOJIM3MHA U a3POJIU3UHA.

Heskok
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The aim of this study was to identify microorganisms isolated from the sponges
collected in June of 2016 near the settlement of Listvyanka using MALDI-TOF mass
spectrometry analysis. Microorganisms were cultivated on different nutrient media (1%
peptone water, alkaline agar, Hottinger’s agar, and meat-and-peptone agar) at 37°C. We
selected 47 1solated morphologically different colonies and identified 13% cultures to
the species level with high certainty — Acinetobacter junii, Enterobacter ludwigii, and
Esherichia coli (score value 2.3 and higher); 40% cultures with probable identification
of species but with certain identification to the genus level — Acinetobacter junii, Aer-
omonas bestiarum, Bacillus cereus, Lysinibacillus fusiformis, Lysinibacillus sphaeri-
cus, Enterobacter amnigenus, and Enterobacter kobei (score value 2.0-2.3); and 32%
cultures supposedly corresponded to the genera Acinetobacter, Lysinibacillus, Exiquo-
bacterium, Comamonas, and Aeromonas (score value 1.7-1.9); 15% analyzed bacterial
cultures, were not identified from the reference protein profile. The majority of cultures
obtained were potential producers of enterotoxins and hemolysines. According to the
literature data, they are human and fish pathogens. Earlier studies showed that bacteria
of the genus Aeromonas, in particular Aeromonas hydrophyla, presumably detected in
the Baikal sponges (the culture was likely identified to the genus level) causes coral
disease because of hemolytic toxin emissions — hemolysine and aerolysine.
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I'panun H.T'., Bepemmaruna O.®d., Kozjgos B.B.,
O06xupoB A.U., Makapos M.M., I'naroeckuiu P.1O.,
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IIpuYMHBI M MOCJIEACTBUSA MOBBINICHUS
KOHIEHTPalMu MeTaHa B BoJae 03. baikana

1,5,6,7,8,9
””” Deodepanvroe ['ocyoapcmeennoe 6100xHcemHoe yupexcoeHue

nayxu Jlumnonozauuecxkuti uncmumym CO PAH (JIMH CO PAH),
2. Upxymck

** Tuxooxeanckuii okeanonoeuueckuii uncmumym JBO PAH,

2. Braousocmok

I Uuemumym ounamuxu cucmem u meopuu ynpasnenus CO PAH,
2. Upxymcxk

Knrouesvie cnosa: Meman, 2azoevie eudpamul, HUNICHASL 2PAHUYA YCMOUYUBOCTIU,
YpoeeHs 03epa

Cornacuo nansbeiM 2003 1, CpeaHEB3BEIICHHBIE KOHIIEHTPALIMU PACTBOPEHHOTO
merana s FOxuoro, Cpennero i Ceseproro Baiikana cocrasmsum 30, 30 i 50w CH4 1.
OO6muit 3anmac metana B o3epe 820 1. Jlyist mogaep:kanusi KBa3uCTAlIMOHAPHOTO BEPTHU-
KaJIbHOTO paclpe/ielICHUs METaHa B BOJaX 03epa TPeOOBAJIOCh €KEroIHOE MOCTYILIe-
nue 80 T CHy (I'panun u ap., 2013). Usmepenus 2013 -2016 rogoB cBUAETENbCTBYIOT
O 3HAYUTEIIbHOM YBEJIWYECHUU CPEIHEB3BEHIEHHBIX KOHIEHTpauuit no 120, 170 u
160 11 31 ' B 10KHOIA, CpPEOHEN U CEBEPHOU KOTIOBHHAX 03€pa M 3araca MEeTaHa B 03€pe
10 2550 .

[IpruunHoOi n3MeHeHUM (MMIOHMKEHUS/TIOBBIIIICHUS] ) KOHIIEHTPAIIUU METaHa MOKET
OBITH TOBBIIIIEHHE YPOBHS 03epa oOycioBieHHOEe cTpouTenbcTBoM Upkyrtckoin I'OC.
[Tocne moBbIllIEHHS] YPOBHS 03€pa HUKHSSL TPAHUIIA YCTOMYMBOCTH Ta30BBIX THAPATOB
3arayouniachk, 4TO BbI3BAJIO 00pa30BaHME ra30BbIX TMAPATOB, MOHUKEHUE BHYTPUILIA-
CTOBOTO JIaBJICHUS] U UHTEHCUBHOCTH BBIXOJIOB MeTaHa. B HacTosiee Bpemsi mpoucxo-
JUT BO3pacTaHUE MHTEHCUBHOCTHU BBIXOJOB METaHa, KOTOPOE COMPOBOKIAETCS yBEIU-
YEHUEM KOHIICHTpAllMM METaHa B BOJHOM ToJe. AHAJOTMYHOE SIBIICHHE MOKET
HaOmoaaTees B Kacnuiickom Mope.

Brixoasl MeTaHa 00yCIOBIEHHbBIE Pa3I0KEHUEM Ta30BbIX THAPATOB MOTYT WI-
paTh 3HAYUTENbHYIO POJIb B U3BMEHEHUHU KIIMMAaTa U BHOCUTH BKJIAJl, B pECTPYKTypHU3a-
LMIO0 YKOCUCTEM BKJIItouUasi Bunooodpazoanue (Kemp et al., 2005). Pe3ynbTaThl MOJIEKy-
JSIPHO-OMOJIOTUYECKUX UCCIEIOBAHUM MOKA3bIBAIOT, YTO BO BpeMsl OJIM3KOE K BPEMEHHU
karacTpoduueckoro najaeHust ypoBHs (39-109 Teicsd jeT Ha3a), HOSIBUIICS HOBBIN BU]T
— mauas ronomsiaka (Teterina et al., 2010). Bo3M0>xHO 3TO OBITIO TOCIEICTBHEM 3HAYH-
TEJIHHBIX BBIOPOCOB METaHa M3 JOHHBIX OTJIOXKECHHH OOYCJIOBJIICHHBIX MOHUKCHUEM
YPOBHsI 03€pa.

sk
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According to the data of 2003, the weighted average concentration of dissolved
methane for the Southern, Middle and Northern Baikal were 31, 31 and 50 nl 1-1 of
CHA4. The total stock of methane in the lake 820 m. In order to maintain a quasi-station-
ary vertical distribution of methane in the waters of the lake required an annual delivery
of 80 tons of CH4 (Granin et al., 2013). Measuring 2013 -2016 years show a significant
increase in the average concentrations of up to 122, 174 and 160 nL L-1 in southern,
central and northern basins and lakes of methane reserves in the lake up to 2550 m.

The reason for the changes in methane concentration may be due to the increase
in lake level construction of the Irkutsk hydroelectric station. After raising the lake level
lower boundary of stability of gas hydrates became deeper, which caused the formation
of gas hydrates, reduction of the pressure and intensity of the methane output. Currently,
there is an increase in the intensity the methane output, which is accompanied by an
increase in methane concentration in the water column. A similar phenomenon can be
observed in the Caspian Sea.

The methane escape caused by the gas hydrates decomposition may significantly
affect the climate and contribute to a serious restructuring of the ecosystems, including
speciation (Kemp et al., 2005). The results of molecular-biological studies indicate that
at a time close to the catastrophic drop of the lake level (39-109 thousand years ago), a
new fish species — small golomyanka — has been created in Baikal (Teterina et al.,
2010). Perhaps it was due to significant the methane release from bottom sediments
caused by the lake level lowering during this period.
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Aprokkep B.B., /Ilyroea H.B., 'opmikoBa A.C.
ABTOXTOHHBIE 0akTepuodaru ozepa balikai —
HOBOe€ TpopuyecKoe 3BEHO

@eodepanvroe ['ocyoapcmeennoe 61000CcemHoe yupexcoeHue HayKu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),
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Knrouegvie cnosa: asmoxmonnvie bakmepuogazu, mopghonocuueckoe paznooopasue,
PpazmepHwlil cnekmp, 800d, HeUCmoH, buonienku, ozepo batixan

Haunnas ¢ 2002 roga, METOOOM TPAHCMUCCUOHHOMW 3JIEKTPOHHOM MUKPOCKOIINH
MbI 00HapYKIK B 03epe balikan 60Jb110€ TAKCOHOMUYECKOE pa3HO00pa3nue aBTOXTOH-
HbIX OakTepuodaros B paznuuHbix Ouoronax. Hanbomnwiiee konuuecTBo (paros B BOA-
HOU Tommie (BUPHUOIUIAHKTOH) — 76% oTHocuTcst Kk otpsany Caudoviralis (XBocTOBbIE
¢baru), oObenuusromeMy Tpu cemeictBa: Siphoviridae — 40-59%, Podoviridae —
11-32%, Myoviridae — 6-25%. Takxxe Obun HalijeHbl paru cemeiicTB Microviridae,
Leviviridae, Inoviridae. B oTiauume ot BoAbl, B HEHCTOHE OCHOBHYIO YaCTh COCTABJISIIOT
o0ecxBocThie OakTepuodaru — 65%, NPEeANONTOKUTEILHO OTHOCSIIUECS K CEMEMCTBaM
Microviridae, Leviviridae, Tectiviridae. ®aru ¢ ykopo4eHHBIMUA KOHYCOBUAHBIMHU XBO-
CTOBBIMH OTpocTKamH cemeirictBa Podoviridae cocraBisioT okono 25%. IlpeacraBu-
tenu cemeiicTB Siphoviridae u Myoviridae, otnnuaroniuecs cBoeil Mopdosiorueid u
HAJMYHEM XBOCTOBOT'O OTPOCTKA M 00JIa/IAl0IINE CTICTIHATM3UPOBAHHBIMA TEPMHUHAIb-
HBIMH CTPYKTYpaMH, ObUTM HEMHOTOUYUCICHHBI — 0K0Jio 10%. B pasmepHoii cTpyKType
O6akTeprodaroB HEMCTOHHON TUICHKU Ha TpaHuIle a3 BOJa-BO3AyX MpeodIaaaid Me-
kue ¢opmbl ¢ guamerpoM karncuaa 30-60 um — 44%. daru pazmepom Ooiiee 80 HM H
Kiacc yactuil > 60-80 HM coctaBisnu 23% u 28% cooTBeTcTBeHHO. YacToTa BCTpeya-
eMocTu ¢aros pazmepom < 30 HM okazanach He3HauUUTeIbHOU — 5%. UncaeHHOCTh Oak-
TeprodaroB B HelicTOHE Ha TpaHulle (a3 Boma-Bo3ayx B 03. balikam BappupoBana oT
0.05 murtH. gactun/min 10 0.16 MiH. gacTuiymMi u B cpeaaeM cocrapisuia 0.08+0.04 miH.
gacTuiy/mi. M3yden MophoIoruaeckuii CocTaB U pa3MepHasi CTpyKTypa (haros, BXOIs-
X B MUKPOOMOIIEHO3BI OHOIIIEHOK, (popmupyromuxcsa B baiikane Ha rpanune a3
BO/JIa-T'€0JIOTMYECKUE MTOPOJIbI: MpaMop, TPAHUT, CIt01a, KBapl, rabopo, yptut. B oTiu-
91U OT BOJBI U HEMCTOHA, B OMOIIJICHKAaX JOMUHUPYIOT daru cemerictBa Podoviridae -
40-50%. Otu ¢arm ¢ nuamMeTpom Karicuaa 42-55 HM U JJIMHOW XBOCTOBOT'O OTPOCTKA
8-22 um. Ha BTOpOM MmecTe mo BcTpewaemoctu — 35-45%, 3To mMenkue (aroBbie ya-
CTHUIBI 0€3 OTPOCTKOB, pazMepoMm 30-52 HM rekcaroHajgbHOW (OPMBI Ha TUIOCKOCTH,
IIPEATNONIOKUTEILHO OTHOCSIINECS K cemelicTBy Microviridae.
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Since 2002, using method of transmission electronic microscopy, we found out
in Lake Baikal a large taxonomic diversity of autochtonous bacteriophages in different
biotopes. The major part of studied phages (virioplankton) in the water column (namely
76%) are related to the order Caudovirales (tail phages) uniting three families: Si-
phoviridae - 40-59%, Podoviridae — 11-32%, Myoviridae — 6-25%. We found as well in
the virioplankton phages of the families Microviridae, Leviviridae, Inoviridae. Unlike
the water, the majority of neuston consisted of tailless bacteriophages (65%) presuma-
bly belonging to the families Microviridae, Leviviridae, and Tectiviridae. Phages with
short cone-shaped tails of the family Podoviridae amounted to approximately 25%.
Members of the families Siphoviridae and Myoviridae (about 10%) differed in mor-
phology and the presence of tail. The size spectrum of bacteriophages in the neuston
film was dominated by fine forms with a capsid diameter of 30-60 nm (44%) at the
water-air interphase. Phages with over 80 nm and a class of > 60-80 nm accounted for
23 and 28%, respectively. Phages with the size of < 30 nm were not numerous (5%).
The abundance of bacteriophages in the Baikal neuston varied between 0.05 and
0.16 mln virions per ml, averaging 0.08+0.04 mln virions per ml. Morphological com-
position and size structure of phages were also studied in biolfilm microcenoses at the
water-geological rock interface: marble, granite, mica, quartz, gabbro, and urtite. Unlike
water and neuston, biofilms were dominated by phages of the family Podoviridae
(40-50%) with a capsid diameter of 42-55 nm and tail length of 8-22 nm. Phages without
tails (30-52 nm) belonged presumably to the family Microviridae (35-45%).
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Kpauosa JI.C., Xanaes U.B., MaiikoBa O.0.,
bykmyk H.A., Cakupko M.B., Kyinakosa H.B.,
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CoBpeMeHHOe COCTOsIHME CIIOHTHO(dayHBbI 03epa
baikaJja 1 npo0dJjieMa COXpaHEHHUs ee Pa3HooOpa3us

@eoepanvroe ['ocyoapcmeennoe 61000cemHoe yupexcoeHue HayKu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),
2. Upxymck

Knrouesvle cnosa: eyoku, npoexmusrnoe nokpvimue, haynucmuieckoe pasHooopasue,
Bauixan

HccnenoBan BUOBOM COCTaB U MPOCTPAHCTBEHHOE pacipeiesieHre OalKalbCKUX
ryook ceM. Lubomirskiidae B mae-utone 2015 r. Ha 11 TpaHcekTax, NpOTSKEHHOCTHIO
100-150 m o nuy baiikana Ha rimy6unax ot 0 10 40 M. B pa3nbix paiionax npuOpexHon
30HBI 03€pa BBIABIECHO 29 TakcoHOB. RDA aHanu3 nokasan, 4To Ha MPOCTPAHCTBEHHOE
pacrpe/ielieHue pa3HbIX TAKCOHOB BIIMSIIOT pa3Hble (PAKTOPBI: pacrpe/iesieHue OJHUX
CBSI3aHO C IITyOMHOM U ¢ COCTaBOM JOHHBIX OTJI0XKEHUH, a IPYTHUX - C PACCTOSIHUEM OT
oepera. MccnenoBanubie ryOku 1o gopme Tema AeNATCs Ha KOPKOBBIE, TII00YJIbHBIE U
BETBUCTHIE, IPUYEM MIEPBBIE COCTABISAIOT HAUOOIBIINHI POLEHT (66%) OT Bcex coOpaH-
HbIX 00pa31oB (512). Ha nonto riio0ynbHBIX U BETBUCTHIX (hopM mpuxoautes 1o 21% u
13% cooTBeTcTBeHHO. OICHEHO MPOSKTHBHOE MOKpHITHE 1M° mHa Baiikama ryGkamu
pa3HbIX (HOPM — OJTHOTO U3 KPUTEPUEB COCTOSHUS CIOHTHO(ayHBI B CBA3U C €€ 3a001e-
BanueM. [lopaxkeHHble ryOKku, UMeOIIMe 1e(opMUPOBAHHYIO IOBEPXHOCTD TEja B pe-
3yJbTaTe HEKPO3a, TM00 00ECIBEUCHHBIE WIIU MOKPHITHIE (PUOJIETOBBIM IIMAHOOAKTEPH-
aJbHBIM HAJIETOM, OTMEUYEHBI BO BCEX MCCIIEIOBAaHHBIX pailoHax. BeTpeuaeMocTh UX Ha
68 o0cienoBaHHbIX cTaHIUAX cocTaBuia 54,4%. Cyas o cton-kajapam BUAEO-IPodu-
neit nua baiikana (2010 r. u 2014 r.) KOIMYECTBO MOPAXKEHHBIX T'YOOK COCTABIISIIO OT
2,4 1o 19,1%. Jlons nopaxkeHHBIX TyOOK cpe/id BETBUCTHIX opm Obuia Bhiiie (0T 8,5%
10 63,3%), yeM cpenu kopkoBbIX (0T 0,5% 10 17,9%). IlockonbKy 3THONOTHS 3a00I1€e-
BaHUS OalKaJIbCKUX T'YOOK HAa CETOJHSIIHUM JIeHb HEM3BECTHA U HEMOHATHA, TO MpPO-
OJieMa COXpaHEeHHS UX pa3HO0Opa3us ¢ KaxkIbIM TOJJOM CTAHOBUTCS Bce Oosiee u Ooliee
AKTyaJIbHOM.
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The specific structure and spatial distribution of the Baikal sponges Lubo-
mirskiidae was investigated in May-June, 2015 on 11 transects, 100-150 m long on a
bottom of Baikal at depths from 0 to 40 m. In different regions of the lake 29 taxa are
revealed. RDA analysis has shown that spatial distribution of different taxa is influenced
by different factors: distribution of one is connected with depth and composition of
ground deposits, and the other - with distance from the coast. The sponges in a shape of
a body are divided into cortical, globulny and branchy, and the first amount the greatest
percent (66%) of all collected samples (512). The part of the globulny and branchy
forms was 21% and 13% respectively. Projective covering 1 m” of a bottom of Baikal
by sponges of different forms — one of criteria of a condition of a spongiofauna in con-
nection with her disease was estimated. The struck sponges having the deformed body
surface as a result of a necrosis, or decoloured or covered with a violet cyanobacterial
plaque are noted in all studied areas. Occurrence them at 68 surveyed stations was
54,4%. Judging by freeze frames of video-profiles of a bottom of Baikal (2010 and
2014) the quantity of the struck sponges was from 2.4 to 19.1%. The part of the struck
sponges among branchy forms was higher (from 8.5% to 63.3%), than among cortical
(from 0.5% to 17.9%). As the etiology of a disease of the Baikal sponges is unknown
and unclear today, the problem of conservation of their diversity becomes more and
more actual every year.
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KpacnoneeB A.1O., Tuxonosa N.B.,
IHoranmoB C.A., beasix O.H.
I'eHeTH4YeCKOE pa3HOOOpPa3ue MUKPOOHBIX
CO0011eCTB YHJACeMHUYHBIX I'YOOK 03. baiikaJ,
OTOOpPAHHBIX BO BpeMsi MaCCOBOM rudean

@eoepanvroe ['ocyoapcmeennoe 61004cemHoe yupexcoeHue HayKu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),
2. Upxymck

Knrouesvie cnosa: cooowecmsa, 2yoxu, 16S pPHK, 03. batixan, L. baicalensis,
B. intermedia

[IpoBeneH aHanM3 reHETUYECKOTO M TaKCOHOMUYECKOTO COCTaBa MUKpOOHOMa
ry0ok Lubomirskia baicalensis w Baikalospongia intermedia ¢ nomonisto NGS ¢par-
Menta reHa 16S pPHK. I'yOku, mokpbIThle IIMaHOOAKTEpUATbHBIMU OHMOIIEHKAMU,
ObLM 0TOOpanbl B paiione noc. bonbmne Kotel B Mapte 2015 r. B Mukpoorome ry0ok
OMpeIeNICeHbl TOCJIEIOBATEIBHOCTH 25 OakTepuaidbHbIX (ui, a Takxke (parMeHTbI
reda 16S pPHK xmopomacTtoB Bogopocieil. B MukpooHoM coob1ecTBe Try0OOK Kak
L. baicalensis, Tak u B. intermedia nomunupoBanu 4detsipe ¢uinbl: Cyanobacteria
(57% u 72%, cooTBeTCTBEHHO), Proteobacteria (22% u 13%), Actinobacteria (7% wn 4%)
u Verrucomicrobia (5% wn 7%). Y L. baicalensis npeo0aanan GuUaoTUI THaHOOAKTEPHH,
Ha 93% cxoxusbiit ¢ BugoM Coleofasciculus chthonoplastes (nopsinox Oscillatoriales).
VY ryoxku B. intermedia Hanbojiee MHOTOUHCIEHHBIMU OBLITN XJIOPOILIACTHBIE (PUITOTHUIIBI
JTMATOMOBBIX W 3€JIEHBIX Bojopociiell. B OakrepuanpbHOM coo0IIecTBE 000X BUIOB
ryOOK B OOJBIIIOM KOJWYECTBE OOHAPY)KEHBI HHUTYATHIE ITMAHOOAKTEPUU POIOB:
Tolypothrix, Pseudanabaena, Tychonema, Phormidium, Leptolyngbya. Cpenu noMuHU-
pyronmx OakTepHalbHBIX (UIOTUIIOB OMpPEAENICHbI TOCIeI0BATEIPHOCTH, TPUHAIC-
XKare NCUXpoUIbHBIM, METAHOKUCISIONINM, CYylIb(aT- U HAUTPAT-PEIyITUPYIOIIAM,
HUTPUT- U AaMMOHHI-OKHUCIISIONIAM OaKTepHsM, a TAKKe MUKPOOPTraHU3MaM, yCTOWYIH-
BBIM K BO3JICHCTBUIO TSKEJBIX METAIUIOB U CIIOCOOHBIM pasyiaraTh CHHTETUYECKUE T10-
aumepbl. O4eBUIHO, YTO HUTYATHIC IMUAHOOAKTEPUH WTPAIOT 3HAYMUTEIBHYIO POJb B
MUKPOOHOM COOOIIECTBE OOJIBHBIX OalikalbCKUX TYOOK. BO3MOXKHO, STHOIOTHYECKUM
areHTOM, BBI3BIBAIONIUM 00JIe3HU TYOOK B 03. baiikan, sBiseTcss KOHCOPIIMYM MHUKPO-
OpPraHU3MOB, B COCTaB KOTOPOT'O BXOJST HUTYATHIC IMAHOOAKTEPHH, CIIOCOOHBIE MPO-
JTyIUPOBATh TOKCUYHBIE JJII TYOOK BEIIECTBA, KAK ATO OMKCAHO B clydae 00Je3HU KO-
pamios (BBD).
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Genetic and taxonomic composition of the microbiome of sponges Lubomirskia
baicalensis and Baikalospongia intermedia was analyzed using high-throughput se-
quencing of 16S rRNA gene fragment. Sponges covered with cyanobacterial mats were
sampled in March of 2015 near the settlement of Bolshie Koty. We recorded 25 bacteria
phyla and 16S rRNA gene fragment chloroplasts of diatoms and green algae in the
sponge microbiome. Both L. baicalensis and B. intermedia were dominated by four
phyla: Cyanobacteria (57% and 72%, respectively), Proteobacteria (22% and 13%),
Actinobacteria (7% and 4%), and Verrucomicrobia (5% and 7%). A cyanobacterial phy-
lotype, which is 93% similar to Coleofasciculus chthonoplastes (order Oscillatoriales),
prevailed in L. baicalensis. Chloroplast phylotypes of diatoms and green algae were
most abundant in B. intermedia. A large number of filamentous cyanobacteria were rec-
orded in the microbial community of both sponges: Tolypothrix, Pseudanabaena, Ty-
chonema, Phormidium, and Leptolyngbya. We also detected psychrophilic, methane,
sulfate-, nitrate-reducing, nitrite and ammonia oxidizing bacteria and microorganisms,
which are resistant to heavy metals and able to degrade synthetic polymers. The analysis
showed that filamentous cyanobacteria play a significant role in the microbial commu-
nity of the diseased Baikal sponges. A consortium of microorganisms, including fila-
mentous cyanobacteria able to produce substances toxic for sponges, is likely an etio-
logic agent that causes sponge diseases in Lake Baikal. This is similar to the case of the
coral disease (BBD).
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KynakoBa H.B., Ageabmiun P.B., Xanaes NU.B.
MeTareHOMHBIN aHAJIU3 CO00IIECTBA DAKTEPHUAJTIBbHBIX
M JYKAPUOTHYECKUX COOOIIECTB B HOPMAJIBHBIX U
00JbHBIX IryOKax Lubomirskiidae

L3 @edepanvrnoe I'ocyoapcmeennoe Grodxcemnoe yupexcoenue nayxu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),

2. Upxymck

? HpKymcekuii Hayuno-uccied08amenbekuli npomueoyyMmblil
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Krnrouesvie cnosa: 16S memacenom, 18S memazernom, bonvrvie 2yoxku, Lubomirskiidae,
o3epo baiixan

HoBoe 3a001eBanme npecHOBOAHBIX TYOOK B 03epe bailkan BbI3Baio CylieCTBEH-
HOE YMEHBIIIEHUE YUCICHHOCTH I'yOoK. [lepBbie mpu3Haku 3a00eBaHusl ObLIN OOHAPY-
xeHbl B 2011 rony B TypucTuueckom peruone Ha rore balikana u B HacTosiiee Bpems
pacnpoCTpaHUIUCh 1O Bcemy 03epy. [InpocexkBennpoBanue reHos 16S u 18S pPHK wnc-
MOJIb30BAHO JISl OLICHKU Pa3iuuuidi B OAKTEpUAIIbHOM U 3yKapUOTHUYECKOM COO0OIIIe-
CTBaX B HOPMAJIbHBIX U OOJIbHBIX I'YOKaX U3 ABYX SHJAEMUYHBIX BUAOB Lubomirskia bai-
calensis n Baikalospongia bacillifera. 'mapoxumMudeckuil aHaan3 BOJbI ObLIT MPOBEACH
JUJIS1 OLIEHKH OCHOBHBIX (DU3UKO-XMMHUYECKUX MAPAMETPOB U KOHLIEHTPALIMN OMOT€HHBIX
snemMeHTOB. CyIllleCTBEHHBIN CIBUT B KOJMYECTBE PUA0B OOHApYkeH B 21 GakTepualib-
HOM TaKCOHE, IIPU 3TOM yBelnuuiach npeacraBieHHocTsh Cytophagaceae, Chitinopha-
gaceae, Sphingobacteriaceae, Cyanobacteria u3 Subsection III, Rhodobacteriacea, Co-
mamonadaceae, Oxalobacteraceae, Xanthomonadaceae and Verrucomicrobia, cTporo
aCCOIMMPOBAHHBIX C 3abojieBaHuEM. [lomoiHUTENbHAS KOJIOHMU3ALUS MpeACcTaBUTE-
asmu Ciliophora, Dinophyceae, Fungi, Arthropoda, Brachiopoda, Nematoda u Platy-
helminthes mabmomanace Bo Bcex O0mbHBIX TyOkax. B pesynbrare ananmsa OakTepu-
ATBHBIX M DYKAPUOTHYECKUX COOOIIECTB TYOOK HE OBbLIT BBHISBIICH €IMHCTBEHHBIN CITe-
U puUHbI naToreH. [ MApoXuMMUYECKUi aHaJIn3 BOIbI MOKA3aJl JIOKAIbHOE YBEIUYEHUE
OMOTEHHBIX 2JIEMEHTOB B MPUAOHHOM CIIO€ BOJBI PSIIOM C aKTUBHO Pa3BUBAIOIIMMHUCS
TypPUCTUYECKUMHU TTeHTpaMu. Heckolbko cTpeccoBbIX (haKTOPOB MPEANOI0KEHBI B Ka-
YECTBE MPUYUHBI 3a00J1€BaHH, COITPOBOKIAIOIINXCS AaKTUBHBIM Pa3BUTHUEM MOTEHIIU-
TBHBIX OAKTEPHUATbHBIX MATOT€HOB M KOJIOHU3AIIUEH dyKapHOT.

Hkskok
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Lake Baikal

New appeared disease of freshwater sponges in Lake Baikal caused dramatic de-
crease in sponge fauna abundance. First signs of disease have been detected in 2011
near the urban region in the South of Baikal and now spread around Lake. Pyrosequenc-
ing of 16S and 18S rRNA genes was used to assay difference in composition of bacterial
and eukaryotic assemblages in normal and diseased sponges from two endemic species
Lubomirskia baicalensis and Baikalospongia bacillifera. The hydrochemical analysis
provided data on main water parameters and load of biogenic elements. The significant
shift in read abundance of operational taxonomic units (OTUs) was detected across
21 bacterial taxa with significantly increased Cytophagaceae, Chitinophagaceae, Sphin-
gobacteriaceae, Cyanobacteria from Subsection III, Rhodobacteriacea, Comamona-
daceae, Oxalobacteraceae, Xanthomonadaceae and Verrucomicrobia which strongly as-
sociated with the disease. Additional colonization with Ciliophora, Dinophyceae, Fungi,
Arthropoda, Brachiopoda, Nematoda and Platyhelminthes was observed in all diseased
sponges. No single primary pathogen was detected in bacteria or eukaryotic complex
associated with diseased sponges. The hydrochemical analysis showed local increase in
biogenic elements at bottom layer of water near actively developing touristic sites. Sev-
eral stress factors are proposed as triggers of sponge diseases that accompanied by ac-
tively involving complex of opportunistic bacterial pathogens with additional coloniza-
tion of eukaryotes.
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I'yoxku cemenictBa Lubomirskiidae B pexke AHrapa:
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@eodepanvroe ['ocyoapcmeennoe 61000cemHoe yupexcoeHue HayKu
Jlumnonoeuueckuu uncmumym CO PAH (JIMH CO PAH),
2. Upxymck

Hecmotps Ha mupokoe Mopdosiornyeckoe pasHooOpas3ue BUIOB OalKalbCKOTO
sHJeMUYHOTO cemericTBa ryook Lubomirskiidae, HamnbGonee BeposTHOE BpeMs MPOKC-
XO0XKJEHUs ceMernCcTBa B 03epe balikan onpeneneHo, no MOJEKYJISIPHbIM JaHHBIM, OKOJIO
10 mua ner wHazaa. CoriiacHO JEUCTBYIOLIEW KiIacCUPUKALMU  CEMECTBO
Lubomirskiidae BktouaeT B ce6s 4 pona u 13 BuoB. B X0/1€ CpaBHUTEILHO KOPOTKOM
ABOJIIOLIMOHHON UCTOpUM OaiiKaibCckue ryOKu MpuoOpesid BHYIIUTEIbHOE MOP(OIIOTH-
YECKOe M IKOJIOrMueckoe pasHooOpaszue. HTepecHO, 4To ABYM BHAaM OalKalbCKUX
ry0OK y/1ajioCh MPOHUKHYTh U BBIKHUTH B PE3KO OTIUYAIOIIUXCS YCIOBUSIX €IMHCTBEH-
HOU BBITEKAIOIIEH U3 03epa peku AHrapa, rjie 3T JABa BUJa ObUIM 3aperUCTPUPOBAHDI
paHee. DTO Jae€T HaM YHUKAJIbHYIO BO3MOXHOCTh U3YUYUTh SBOJIOLIMOHHBIE PE0Opa3o-
BaHUS B Mpoliecce 000COOIEHUS U COCYIIECTBOBAHUS IBYX CECTPUHCKUX BUIOB B OT-
JUYAIOLIUXCA OT NEPBOHAYAIBHBIX 3KOJIOTHYECKHUX yciaoBusax. CeTyaroe qepeBo Ha oc-
HoBe ITS1, ITS2 u nByX MUTOXOHJIpUATBHBIX MEXICHHBIX PAallOHOB MOKA3bIBAET, YTO
ryOku 3 o3epa baiikam u 00pasiel u3 AHrapsl IpuUHAAIEKAT OJHOMY Kiaactepy. ['yOoxu
u3 Anrapel nonudunernynsl (3HaueHne Logl0 baitec dhakTopa pasen -61,861) u npu-
HaJUIeKaT OalKaIbCKOMY dHIeMHIHOMY ceMericTBy Lubomirskiidae. Anrapckue ryoxu
OYCHb pazHOoOOpa3Hbl MOP(HOIOTUIECKU U TOJIBKO 2 BHJIA U3 7 MPOAHATM3UPOBAHHBIX
OBLITN OIpeeIICHBI 10 BUaA: B. intermedia v L. baicalensis. BHyTpu-uHIUBU Yy aJIbHAS
U3MEHYUBOCTD CIUKYJ Y BCEX 00pa3loB ry0OK U3 AHrapbl ropas3zo BbIIIE, YEM Y TaKUX
e BUI0B B baiikane. Jjis Toro 4To0bI MpOCienuTh Cy 10y MOP(HOIOTHIECKUX MTPU3HA-
KOB B XOJI€ MUTpalli TYOOK B PEKy, ObLJIM M3MEPEHBI JUIMHA U IIUPUHA CIUKYJ JJIs
oOpasmoB ry0ok u3 baiikana u Aurapel. Mbl moka3aian 0COOCHHOCTH CMEIICHUS MpHU-
3HAKOB HA MPUMEPE JJIMH CIUKYJ: MHAUBUIYATbHbINA AHANa30H U3MEHUYHUBOCTH 3TOTO
npu3HaKa CyleCTBEHHO HE U3MEHUTCS B ciiydae B. intermedia, B TO BpeMs Kak 00pa3iibl
L. baicalensis u3 baiikana u Aarapsel ornnuaercs 3HaunrenbHo (U = 3.5, p<0.000001),
XOTsI pacrpeesieHus: Npu3HaKka HEMHOTO MEPEKPBIBAIOTCS. MOXKHO MPEANONI0KUTD, UYTO
JUTSI TOTO, YTOOBI BEKUTH B CBOCOOPA3HBIX PEYHBIX YCIOBUAX, ITOT BUJI JOJKEH PE3KO
npeobpaszoBaTbes. B pesynbrare paboThl MOKa3aHo, YTO B Ipoiiecce 000CoOIeHUs Ty-
00K B AHrape MoBbIMIaeTCs X MOpQoJIorndeckas BapuadeIbHOCTD JI0 TAKOW CTEIIECHH,
YTO 0COOM pa3HBIX BUAOB CTAHOBSITCS MOYTHU HEOTIUYUMBI IPYT OT JIPyra, HO 3aMETHO
OTIUYAIOTCS OT UCXOJHOTO BUA (B ciryyae ¢ L. baicalensis). D1oT 3¢ PexT He orpaHu-
YUBAETCS JJIMHOM CIHKYJI, paclpOCTPaHASICh U Ha KayeCTBEHHBbIE Mpu3Haku ((popma
CIUKYJI U CTPOCHHE CKeJIeTa). Y BelnueHrne MOP(HOIOrHIeCKOT0 BapuadeTbHOCTH B PeU-
HBIX YCIIOBUSX, BO3MOXHO, MTPOUCXOAUT HU3-3a CHJIIBHOTO U CBOCOOPA3HOTO CEJICKTHB-
HOTO JIaBlIeHUs B AHrape. 9TO HOBOE HaIpaBJIeHHE 0TOOpa MOXKET MPEO0JIETh U UCKa-
3UTh MOCJEACTBUS MEXBUIOBOM KOHKYPEHIIMH BUOB HAIIPABICHHOE HA MOAJIEPKAHNE
MOpP(OJIOTUYECKOT0 pa3HooOpasusi BHyTpHU o3epa baiikair.
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In spite of the wide morphological diversity of Lubomirskiidae species we may
assume the origin of endemic sponge species flock in confines of the lake during last
ca. 10 Ma according to molecular phylogeny. According to the present classification the
family Lubomirskiidae includes 13 species (4 genera). In course of their comparatively
short evolutionary history Baikal sponges acquired impressive morphological and eco-
logical diversity. Two species of Baikal sponges apparently managed to penetrate into
dramatically different environment of the only outlet of the lake Angara River where
their occurrence has been reported earlier. This provides one a convenient model of
evolutionary consequences of developing in an expatriate community of sister species
towards the reverse of their evolutionary course the lake through niche splitting and
differential specialization. The network based on ITS1, ITS2 and two mitochondrial
intergenic regions shows that the Baikal sponges and the specimens from Angara River
belong to a single definite cluster. It makes Angara sponges polyphyletic (Log10 Bayes
factor value of -61.861) while still adhering to the Baikalian endemic family Lubo-
mirskiidae. Angara sponges are very diverse morphologically and only 2 of them were
identified at the species level: B. intermedia and L. baikalensis. Intra-individual varia-
bility of spicule traits in samples from Angara is much higher than in the Baikal ones.
In order to trace fate of morphological traits in course of sponge migration to the river
the length and width of spicules were measured for sponge samples from Lake Baikal
and Angara River. We demonstrated the character displacement by spicule length: the
individual range of variability of this trait does not change significantly in case of
B. intermedia, L. baicalensis from Lake Baikal differs from Angara ones significantly
(U=3.5, p<0.000001) although the distributions still slightly overlap. One may see that
in order to survive in peculiar river conditions, this species must transform dramatically.
One may see that in order to survive in peculiar river conditions, this species must trans-
form dramatically may be because of specific selection. The overall appearance changes
considerably too. While forming sponge "expat community" in Angara River, they in-
crease dramatically their morphologic diversity so that the organisms of different spe-
cific origin become almost indistinguishable from each other but remarkably different
from the original species (in the case of L. baicalensis).This effect is not restricted to
quantitative traits like the length of spicules, but also involves qualitative characters like
the shape of spicule spines and skeleton structure. This finding shows that morphologi-
cal diversity increases in riverine conditions while it would be to expect the opposite
due to strong and peculiar selective pressure in Angara River. This new direction of
selection may overcome and distort the effects of inter-specific competition maintaining
species diversity inside the Lake.
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B mae-utone 2015 r. mpoBeaeHbI MCCIEAOBAHUS XMMHUYECKOTO COCTaBa BOJIbI
B nuTopaiu ozepa. OTOOp mpol sl TUAPOXMMHUUYECKUX aHAJIU30B MPOU3BOJUIICS Ha
11 tpancekrax, oT ype3a Boasl 10 100-150 M ot O6epera. OTOOp OCYIIECTBISICS KaK C
MOBEPXHOCTH 03€pa, TaK U B IPUAOHHOM 0051acTH, Tie 0011as riayouna nocturana 40 m.
OTaenbHO OTOMpPATUCH TPOOBI 3aXOPOHEHHOTO B MPUJOHHOMN 30HE OPraHUYECKOro Ma-
tepuana. IIpoBoamIIOCh OmpeneeHue pacTBOPEHHOIO KUCIOpoAa, BennduHsl pH, a
TaKXe coAep:KaHusi OMOreHHBIX 351eMeHTOB. [1o pe3ynbraTam ucciie10BaHu BbISBICHO,
YTO Ha BCEX CTAHIHUSX COJIepKaHNe OMOTE€HHBIX 3JIEMEHTOB ObLIO B Mpeaesiax (OHOBBIX
XapaKTEPUCTHK OTKPBITBIX BOJA balikana, 3a uckiatoueHueM 3ainuBa JIMCTBEHHUYHBIN.
3/1ech KOHIIEHTpAIMU OMOT€HHBIX 3JIEMEHTOB B MPUIOHHOW 001acTH, T/I€ 3aX0paHuBa-
€TCA OPraHWKa PACTUTEIBHOIO MPOUCXOKICHUS, 3HAUYUTEIIPHO MOBBIIIAIOTCA. Tak co-
JiepkaHue aMMoHus Bo3pacrtaet 110 4,40, mutpurtoB 10 0,094; nurparos 1o 1,19 mune-
panbHbIA docdop mo 0,42 Mr/a, ’TO MOKET OBITh CBSI3aHO KaK ¢ MUHEpaIM3aIuen op-
TaHNYECKOTO MaTepHalia, a TAKKe C MOCTYIUICHHEM XO3SHCTBEHHO-OBITOBBIX BOJ TO-
ceska yepe3 rpyHT. OT00p mpod Mpou3BOIMIICS B THEBHBIE YaCchl MPEUMYIIIECTBEHHO B
IITUJIEBYIO IIOTOY, IIO3TOMY ITOYTH Ha BCEX TPAHCEKTAX OTMEUYAETCS 3HAUUTEIBHOE T10-
BBIILICHUE BeJMUMHBI pH 1 comepkaHuss paCTBOPEHHOTO KUCIOPOAA B YPE30BOU 30HE,
YTO TOBOPUT 00 aKTHBHO MPOUCXOAIIEM (POTOCUHTE3E BOJIOPOCIEH.
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We studied chemical composition of water in the littoral area of the lake in May-
June of 2015. Water was sampled at 11 transects from the shoreline up to 100-150 m
off the shore from the lake surface and near-bottom layer at a depth of 40 m. We also
sampled buried organic material from the near-bottom layer and measured dissolved
oxygen, pH, and nutrient concentrations. Concentrations of nutrients were within the
background values characteristic of the open water of Lake Baikal at all sites, except
Listvennichny Bay. The content of nutrients significantly increased in the near-bottom
area where organic material of plant origin buried. For example, ammonium increased
up to 4.40 mg/L, nitrite up to 0.094 mg/L, nitrate up to 1.19 mg/l. and mineral phospho-
rus up to 0.42 mg/L. This may be attributed to mineralization of organic matter and to
discharge of domestic sewage from the settlement. We collected samples at daytime
predominantly at calm weather. Therefore, significant rise of pH and dissolved oxygen
was recorded in the shoreline area at all sites, attesting to active photosynthesis of algae.
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OO6pa3ubl 6aliKkanbCKON BOJIBI ObLITN OT(UIBTPOBAHBI U MOJATOTOBIICHBI, U IPOBE-
JIEHO CEKBEHHPOBAHUE TMOCIEI0BATEIbHOCTEM HYKJIEHHOBBIX KUCJIOT B o0Opasuax s
aHaJu3a BUPYCHOTO MeTareHoma Oaiikanbckoil ryoku. [lomyueHHbie pu CEKBEHUPOBa-
HUU (pparMeHThl ObLIM BHIPOBHEHHI ¢ OeIKaMu U3 0a3bl aHHOTUPOBAHHBIX OEIKOB BH-
PYCOB CO cJIa0bIM ITOPOTrOM FOMOJIOTHHU. AHAK3 MOKa3all, YTO HauboJiee NpeiCTaBIeH-
HBIMU POJIaMH BUPYCOB SIBJISIFOTCS] TUTAHTCKKE BUPYCHI BOJOPOCIIECH pOAOB mimivirus u
phycodnavirus, Bkitouasi BUprodaru, CBsi3aHHbIE ¢ 3TUMH BUpycamu. Cpeau aHHOTH-
POBAaHHBIX BHJIOB BUPYCOB HanboJjiee OJU3KUM K HCCIEIyeMbIM OoOpasiiaM OB BUPYC
Buna Yellowstone lake mimivirus. Pazmep 00pa3iioB Obu1 HEJOCTATOUHBIM JIJIsl IPOBE-
JIEHUSI TOJHOTO acceMOJIMPOBAHUS MOCIEI0BATENIHOCTEM HOBBIX BHUPYCOB, HO OBLIO
NpOBEJAEHO acceMOMupoBaHue (pParMeHTOB BHUPYCOB MO TOMOJOTHH C TE€HOMOM
Yellowstone lake mimivirus. AHanm3 acceMOIUPOBAHHBIX (PPAarMEHTOB HA y4aCTKE, CO-
OTBETCTBYIOIIEM BUPYCHOM MOJIMMEPA3e, BBISIBUI HAIMYHNE HECKOJIBKUX TOMOJIOTMYHBIX
BUI0OB MEMHUBHPYCOB B 00pasiax. Cpeau BupycoB poaa phycodnavirus Hanbomee 6ims3-
KHUM K HccienyeMbiM oopasiiam 0bu1 Bup Yellowstone lake phycodnavirus 1.
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Samples of Baikal water were prepared and filtered, and viral nucleic acids were
sequenced to evaluate a virome of Baikal sponge. The sequenced reads were aligned
with a database of viral proteins with a loose threshold. The most abundant species in
the sample were homologous to giant algal viruses, mostly to mimiviruses and phycod-
naviruses, including viriophages associated with these viruses. The annotated species,
most homologous to the investigated samples, was identified as Yellowstone lake mim-
ivirus. The size of samples were insufficient to reconstruct a whole genome of novel
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viruses. However, the assembly of reads by a homology to Yellowstone lake mimivirus
genome and a comparison of fragments aligned with a polymerase gene of the annotated
genome reveal a presence of several different species homologous to Yellowstone lake

mimivirus. The Yellowstone lake phycodnavirus 1 was identified as the closest relative
of Baikal phycodnaviruses.
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['yOku cemerictBa Lubomirskiidae — BaxHBII 3J1eMEHT 3KOCUCTEMBbI 03epa baii-
KaJl, SIBJIAIONIMECS HauOoJiee MAaCCOBBIMU PHAEMUYHBIMU KUBOTHBIMU. OHU HACENSIOT
KaMEHHUCTYIO CyOIuTOpalib 03€pa Ha TIIyOMHax OT 3 M JI0 MAaKCUMAaJbHBIX, IPU JOCTYTIE
CBeTa Ha riayonHax 10 60 M IMEIOT HHTEHCUBHYIO 3€JICHYI0 OKpacKy Osaromaaps ¢hoTo-
CUHTE3UPYIOUIUM 3HJIOCUMOMOHTAM — OJIHOKJIETOYHBIM 3€JI€HBIM BOJOPOCISM, MPE]I-
craButessim tuna Chlorophyta. Hanbonee maccoBeiMu Busiamu ry0ok B 03. bakikan siB-
JIAIOTCS MPeACTaBUTENN poaoB Lubomirskia v Baikalospongia. Umenno onu popmupo-
BaJI HEMOBTOPUMBI JTaHImadT 1HA 03epa.

Jletom 2011 r. Ha o03. balikan 6bU10 0OHAPYKEHO HEOOBIYHOE SBJICHUE: OKpAaCcKa
HEKOTOPBIX TYOOK U3MEHUJIACH C 3€JICHOM Ha IpsA3HO-pO30BYI0. MI3MEHEHUsI B OKpacke
ObLIM 3a(UKCUPOBAHBI y MpeacTaBuTenel pa3Hbix BUa0B ceM. Lubomirskiidae. bruia
onpeieNieHa NPOCTPAHCTBEHHAS MPOTXKEHHOCTh PACIPOCTPAHEHUS «PO30BBIX» TYOOK,
OKa3aBIIasACs A0CTAaTOYHO 00JiblION: OT 1. bonbmine KoTel 10 Yiikanbux 0-oB Ha IIIy-
OouHax 25-55 M. B mocienyromiye roasl cCoOcTossHUE crioHTHo(ayHbI 03. baiikan nmperep-
neo katactpopuueckue naMeHeHus. [1o mHabmogerusm 2014-2015 rr., B 3aBUCUMOCTH
ot pacnonoxenus, 30-100% Bcex Tpex skonorudeckux Gpopm rybok (KOpKOBBIX, BET-
BHUCTHIX W IMAPOBUIHBIX) ObUTH OOJIbHBI, TOBPEKIEHBI MM MEPTBHI. [Ipu 3TOM OTME-
YeHa SIPKO BBIPAXKEHAS TEHJCHIUS K PACHIUPEHHUIO 00JIACTH MOPaKEHUS: €CIIU B CEH-
Tsa0pe 2014 GonpHBIC TYOKH HAOMIOAaM 10 TIyoun 15-20 M, To B utone 2015 roga — 10
30 M. YXyJllIEHHE COCTOSIHUS TYOOK CONMPOBOXKIAACTCS Pa3BUTHEM HA UX MOBEPXHOCTH
nuanoOakrepuit Phormidium spp., 4TO OKpalllMBaeT UX B KPACHO-KOPUYHEBBIE TOHA.
Cutyanus 3HaUUTEIBHO OCJI0XKHIETCA MAaCCOBBIM PACIPOCTPAHEHUEM HUTUYATHIX BOJIO-
pociiel, npuHaAJIeKaluX pory Spirogira.
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Sponges of the family Lubomirskiidae, one of the important elements in the eco-
system of Lake Baikal, are the most abundant endemic animals. They inhabit stony
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sublittoral area of the lake at a depth from 3 m to the maximal one. Up to a depth of
60 m with the light penetration, they are bright green due to the photosynthesized endo-
symbionts — unicellular green algae Chlorophyta. The most abundant genera in Lake
Baikal are Lubomirskia and Baikalospongia. These species formed a unique landscape
of the lake bottom.

An unusual phenomenon was recorded at Lake Baikal in the summer of 2011:
some sponges changed their bright green color to dirty pink. We fixed color changes in
different species of the family Lubomirskiidae. “Pink™ sponges were recorded at a depth
of 25 to 55 m at large distances from the settlement of Bolshiye Koty to the Ushkanyi
Islands. The spongiofauna of Lake Baikal underwent drastic changes. According to the
observations of 2011-2015, 30 to 100% of all three forms (cortical, branched, and glob-
ular) of sponges were diseased, affected or dead, depending of their location. Moreover,
we noticed the tendency to expansion of the area of their location: if in September of
2014 diseased sponges occupied the depths of 15-20 m, in June of 2015 they inhabited
the depth of 30 m. The state of sponges deteriorated because of the development of
cyanobacteria Phormidium spp. on their surface, which turned them into red-brown. The
situation in Lake Baikal becomes complicated due to mass development of filamentous
algae of the genus Spirogyra.
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I'y6ku (Porifera) sBnsitorcst caMbIMU APEBHUMH, (GUIBTPYIOIIUMHU KUBOTHBIMU
(Metazoa) (Srivastava et al., 2010). balikaabckue dHIEMUYHbBIC T€MOCIIOHTHUM SIBJISI-
IOTCSl IPUMUTUBHBIMUA MHOTOKJIETOYHBIMU CUMOUOTUYECKUMU KUBOTHBIMH, KOTOPbHIE
SBJISIIOTCSI CJIO’KHBIM KOHCOPIIMYMOM MHOTHX BHJIOB. B mocnenHue rojpl, OTMEYarOTCA
cilyyad MaccoBou rubenu Oalikanbckux ryOok. IlepBwie ciaydan 3aboneBaHusi TYOOK
(benomeHn «po3oBoii ryOku») ObuIM 0OHapyxkeHbl Ha baiikane B 2011 roay. Ilpuunnsl
CMEpPTHOCTH 3H/IEMUKOB HE U3BECTHBI. PaHee MbI oKa3alu, 4TO KyJIbTUBUPOBAHHE KIIE-
TOYHOU KYJIbTYPBI T'yOOK i1 Vitro B TEUEHUU IJUTEILHOTO MePUOa BPEMEHHU, TO3BOJIUT
CO3/1aTh CUCTEMY UBOU MOJIENIU B IKCIIEPUMEHTAIBLHO KOHTPOIUPYEMBIX YCIOBUSX, B
OTCYTCTBUU KAaKHX-TUOO JIOMOTHUTEIBHBIX OPraHUYECKUX KOMIIOHEHTOB. ['eHeTnue-
CKO€ POJCTBO KYJIbTHUBUPYEMOW BHYTPUKJIETOYHOM 3YKAPUOTHUYECKOW BOJAOPOCIH U3
NpUMMOP(} OTHOCUTCS K KOKKOMOAOOHBIM 3€JIEHBIM BOJAOPOCISM U3 poaa Mychonastes
(Chernogor et al., 2013). Ilenp nanHO# paOOTHI 3aKiIt0Yaiach B CKPUHUHTE MTAaTOJIOTH-
YECKUX areHTOB MPECHOBOJHOW OalKanbCkoil TyOku Lubomirskia baicalensis Ha mMo-
JIEJIbHON KJIETOUYHOU KYJIbType NPUMMOP( C UCIOIb30BAHUEM MUKPOCKOMUYECKHUX U
MOJIEKYJISIpPHO-TeHETHUEeCKUX HccienoBaHuid. KieTouHas KylbTypa 340pOBBIX T'yOOK
3apa)kanach Pa3IMYHBIMU KOHIICHTPAIUAMH CYCIICH3UH OT 00JbHBIX TyOok. CTeneHb
3apa)KeHUS KyJIbTYp KJIETOK HaOJII0AAIACh i ViVo C IOMOILBIO METOI0B CBETOBON MUK-
POCKOIUHU, C MOCIEAYIOUIMM BBIJEICHUEM U CEKBEHUPOBAHUEM C MOMOIIBIO MeTare-
HOMHOTI'O aHalli3a. 310poBasi KyJIbTypa OKpalluBaiachk B (PUOJETOBBIN I[BET IIPU IKCIIE-
PUMEHTAIBHOM 3apaKeHUH, HA0II01AJIOCh YBEIMYEHUE KOJIMUECTBA IMAHOOAKTEpUAIb-
HBIX KJIETOK, B TO BpeMsI KaKk CUMOMOTHYECKHE 3€JICHbIE BOJIOPOCTH MOrudau. Jyka-
puotnueckue xiopodurtossie Bogopociau nopsiaka Chlorellales (61,5%) npeobnamganu
B 3€JIeHBIX puMMOdax, B TO BpeMms, kKak pon Prochlorococcus coctapnsn 11,5% mo-
CJIeIOBATEIBLHOCTEW B MOpsaKe nuanobaktepuil. B mHumpoBanusix mpuMmopdax
JTOMHUHHUPYIOIIEE TMOJIOKEHUE COCTABISUIM [HMaHoOakTepuu poaa Prochlorococcus
(87,2%), Toraa kaxk aykapuoTH4eckue XjaopopuToBbie Bogopociu coctaisum 0,04%.
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Knerounas kynpTypa npuMmmop@d, onmucaHHast 31€Ch, MOXKET pacCMaTPUBATHCS B Kade-
CTBE CUCTEMbI MOLITHON HOBOW MOJENU ISl U3YYEHUsI CUMOMOTUYECKUX B3aUMOOTHO-
HIEHUH B TyOKax, 4YTO MO3BOJIUT B AaJbHEHIIEM UACHTU(DUIIMPOBATH NATOTEHBI, TTOKa-
3aTh TpaHcau(PhepeHIUPOBKY U aloNTO3 KJIETOK I'yOKH, a TaKXKe CO3/1aTh KOJIJIEKIUIO
KJIETOYHBIX KYJIBTYp MPECHOBOJHBIX OaliKaTbCKUX I'yOOK.
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Sponges (phylum Porifera) are the oldest, the filter-feeding animals (Metazoa)
(Srivastava et al., 2010). The Baikal endemic demosponges is primitive multicellular
symbiotic animals, which are complex consortium of many species. In recent years,
there are cases of mass death of Baikalian sponges. First sponges with degradation signs
(the "pink sponges" phenomenon) were discovered at Baikal in 2011. The reasons for
endemics mortality at Baikal are unknown. Earlier, we have shown that primmorphs
cultivation in vitro for a long period of time will allow the creation of a live model
system under experimentally controlled conditions in the absence of any additional or-
ganic component. The genetic affinity of cultivated intracellular eukaryotic algae from
tested primmorphs applies to the coccoid green algae of the genus Mychonastes (Cher-
nogor et al., 2013). The purpose of this work is screening of pathological agents of
freshwater Baikal sponge Lubomirskia baicalensis (Pallas 1776) at cell cultures of
primmorphs using microscopic and molecular-genetic study. Cell culture of
primmorphs infected different concentrations of suspensions from diseased sponges.
The degree of the infection of cell culture observed in vivo using techniques light mi-
croscopy, followed by isolation and sequencing using the metagenomic analyzes. The
healthy culture painted in purple color at the experimental infection, observed increased
number of cyanobacterial cells, while symbiotic green algae died. The eukaryotic chlo-
rophycean algae of the order Chlorellales (61.5%) were dominated in the green
primmorphs, whereas genus Prochlorococcus made up 11.5% of the sequences in the
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Phylum Cyanobacteria. In infected primmorphs dominant position accounted Cyano-
bacteria genus Prochlorococcus (87.2%), whereas eukaryotic chlorophycean algae
made up 0.04%. The cell culture sponges described here can be considered as a powerful
novel model system of studying symbiotic mutual relations in sponges, which allows to
identify pathogens, transdifferentiation and apoptosis of sponge cells and creation of a
cell cultures collection of freshwater Baikal sponges.
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