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Beeoenue: Bupycel SABISIOTCS BaXHBIM ~ KOMIIOHEHTOM  BOJHBIX ~ OKOCHUCTEM.
KoHIieHTpaIus: BUPYCONOJ00HBIX YaCTHI[ B IPECHOBOAHBIX BojoemMax gocturaer 10!
Ha MWUIMJIUTP. BONBIIMHCTBO BUPYCOB SBISIOTCSA OakTepuodaramu, HOpa)KaroLUMMU
pasnuuHble BUABI [poKapuoT. YacTh BHPYCOB HOpaXkaeT aBTOTPO(HBIA H
reTepoTpOdHBIN ITAHKTOH, PETYJIHPYS €ro YHCICHHOCTh U AMHAMUKY. BUpycHI Takke
MOTYT [OPa)KaTh JIIOOBIE BOIHBIEC OPIraHU3MBbI  ACCOLMUPOBAHHBINA C HUMU MUKPOOHOM.
OpHuM u3 HauOojiee MNEPCHEKTUBHBIX METOAOB MCCIICAOBAHMS BUPYCOB SIBIISIETCS
IIOTraH METareHOMHbIN aHan3. [JJaHHbBIN METOJI OCHOBAaH Ha MacCOBOM IapajlIeIbHOM
cexBennpoBannu JIHK wnun PHK u3 mpuponHoil cMecu opraHu3MOB C MOCHETYOMEei
MTOJTHOTEHOMHOM COOpKON M HMACHTHU(HUKAIMEH (parMEeHTOB T€HOMOB HIH TOJTHBIX
reHOMOB BHpYcOB. OlleHKa MOKPHITHA (ParMEHTOB BHPYCHBIX T'€HOMOB ITO3BOJISIET
MOJYYHTh JIJaHHBIE 00 MX MPEJICTaBICHHOCTH B UCCIeayeMbIx obpasnax. K mpeasapu-
TEJBbHOW NOATrOTOBKE F€HETHYECKOI0 MaTepuaia Ul UCCIIeI0OBaHUS BUPYCOB B BOJHBIX
9KOCHUCTEMaxX CyLIecTByeT ABa moaxona. IlepBelii moaxon mpeamnosnaraer o0orameHue
o0pasna BoAbl MyTeM (GUIBTPAlUi U UEeHTPU(YrupoBaHUs BUPYCHBIMHU YacTHUIIaMHU. B
pe3yibTaTe Mbl [IOJydaeM MacCHB BUPOMHBIX AaHHBIX. BTopoii moaxoxa npeamnosnaraet
pacmmppoBky Bcero reHermdeckoro marepuana JHK wmmu PHK (Mmerarenomubrit
MOJIX0/1) C JaJbHEHIIUM MOWCKOM B OOIIUX JaHHBIX BUPYCHBIX (parMeHToB. Takas
METOJIMKA Yallle BCEro MPUMEHSETCS JIUIsl MCCIIET0BAaHMUS BUPYCOB, aCCOLIMUPOBAHHBIX C
Pa3IMYHBIMUA BOJHBIMH MHOTOKJIETOYHBIMH OpraHU3MaMU.

Leny Hamiero McciieOBaHMS 3aKJIIOYaliach B aHAIN3€ TAKCOHOMHUYECKOro M (hyHK-
1uoHaabHOro paznoodpaszus JJHK Bupycos B Bojie 03epa batikai u paznooopasus JJTHK
u PHK BupycoB, accounupoBaHHbIX ¢ 6alKaIbCKUMH PaKOOOpa3HbIMU aM(DUIIOAAMHU.
Memoowr u ancopummer: llepeuunsie JJHK manHpie nns oOpa3moB Bonbsl ObLTH
MOJIy4YEHBI IMyTeM 00OTallleHHsI MaTepralia BUpycHbIMU Yactuiiamu. st ananuza JJTHK
u PHK BupycoB, acconMupoBaHHBIX ¢ 0alKadbCKUMU aM(HITOaMH, UCTIOIb30BaJINCh
JaHHblE TPAHCKPUNTOMHOIO aHaiu3a. JlaHHBIE TPAHKCKPUNTOMHKH IO3BOJISIOT
MOJYYHTh TIpesicTaBieHust o pazHoobOpasuun PHK BupycoB u skcmpeccupyromuxcs
¢parmentoB JTHK BupycoB. PacmmdpoBky reHeTHUECKOro Marepuaia IMPOBOIHIN
MeTo10M JipoboBuka o Texuonoruu lllumina MiSeq u Illumina HiSeq.

De novo reHoMHble COOpPKH HPOBOJIWIM METareéHOMHBIM cOopiimkoM MmetaSPAdes.
Unentnduranus BUpycHBIX ckaddongoB (PparMEeHTOB BUPYCHBIX T'€HOMOB)
MPOBOJMIACH KOMOWHANKEH METOJ0B, BKJIIOYasi METO/bl, OCHOBAaHHbIE HA MAaLIMHHOM
oOyuennn (ckpwiThie MapkoBckue monenu) (mporpammbl Virsorter, VIBRANT) u
MeTobI, ocHoBaHHbIe HA BLAST monoOHbIx anroputMax BeipaBHuBanus (DIAMOND,
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Kaiju). OcHOBOM 11 WACHTU(HKAMH BHUPYCOB MOCIYXHJIH IIOJHBIC BHPYCHBIC
nporeombl 0a3bl gaHHbIXx NCBI RefSeq. CrekTp MOTEHIMATIBHBIX XO35I€B BHPYCOB
ompenensics 1o 6ase manusx Virus-Host Database. TTonmoe omricaHie METOI0B MOKHO
HAWTH B HaIMX myoiukanusx [1-5].

Peszynomamur: TlonmHoe omucaHue pe3ynbTaTOB IO HCCIEAOBAHHUIO Pa3HOOOpas3us
BHAPYCOB B 00pasmax Bojbl o3epa baifkam MOXHO HaWTH B HammwXx myomukanusx [1, 2].
OTn uccienoBaHus mokazand, 4to B baiikane cpemm JIHK BupycoB momuHUpyrOT
pasHooOpa3Hble OakTeprodard, TaKKe MPHUCYTCTBYIOT BHUPYCHl OJHOKJIETOYHBIX
Bozopociel. B cBobomHOM BHIe OOHapy:KeHBbI BHPYCHBIE YaCTUIBI TO3BOHOYHBIX U
0€eCII03BOHOYHBIX JKUBOTHBIX.

B Tpanckpuntomax amdumonq B OONBIIOM KOJWYECTBE OBLIM MPEACTABICHBI
sKcnpeccupytomuecs: reabl paznnyabix JJHK Oakrepuodaros. OueBumHO, 4TO 3TO
BUPYCHI, aCCOLIMUPOBAHHBIE ¢ MUKPOOHMOMOM aM(UIIOA, U YACTUYHO BHUPYCHI U3 BOJBI.
Taxxe 66U 00HApYx)eHb! hparmeHTs! PHK BHpycoB, mpenckazaHHbIME X0351€BaMH JIJIS
KOTOPBIX OBLIH pa3iniHbie 0€CII03BOHOYHBIC )KUBOTHBIC, B TOM YHCIIE PAKOOOpa3HbIE.
Qunancuposanue: Pabota noanaep:kana TeMoit OromkerHoro punancuposanus JIMH CO
PAH «l'ermetnka cooOmiecTB OaiKalbCKUX OpPraHW3MOB: CTPYKTypa Te€HO(OHAA,
crpateruu konceparmm» 0279-2021-0010 (121032300196-8).
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Motivation and Aim: Viruses are an important component of aquatic ecosystems. The
concentration of virus-like particles in freshwater bodies reaches up to 10! per milliliter.
Most viruses are bacteriophages that infect various types of prokaryotes. Some viruses
infect autotrophic and heterotrophic plankton, regulating their numbers and dynamics.
Viruses can also infect any aquatic organism and its associated microbiome.

One of the most promising methods for studying viruses is shotgun metagenomic
analysis. This method is based on massively parallel sequencing of DNA or RNA from
a natural mixture of organisms, followed by whole-genome assembly and identification
of genome fragments or complete genomes of viruses. Assessing the coverage of viral
genome fragments allows us to obtain data on their representation in the studied samples.
There are two approaches to the preliminary preparation of genetic material for the study
of viruses in aquatic ecosystems. The first approach involves enriching a water sample
by viral particles with filtration and centrifugation. As a result, we obtain an array of
virome data. The second approach involves decoding the entire genetic material of DNA
or RNA (metagenomic approach) with a further search for viral fragments in the general
data. This technique is most often used to study viruses associated with various aquatic
multicellular organisms.
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The purpose of our study was to analyze the taxonomic and functional diversity of DNA
viruses in the water of Lake Baikal and the diversity of DNA and RNA viruses associated
with Baikal amphipod.

Methods and Algorithms: Primary DNA data for water samples was obtained by
enriching the material with viral particles. Transcriptomic analysis data were used to
analyze DNA and RNA viruses associated with Baikal amphipods. Transcriptomics data
provide insight into the diversity of RNA viruses and expressed DNA viruses fragments.
Genetic material was sequenced using the shotgun method using Illumina MiSeq and
Illumina HiSeq technology.

De novo genome assemblies were performed with the metaSPAdes metagenomic
assembler. Identification of viral scaffolds (fragments of viral genomes) was carried out
by a combination of methods, including methods based on machine learning (hidden
Markov models) (“Virsorter” and “VIBRANT” programs) and methods based on
BLAST-like alignment algorithms (“DIAMOND”, “Kaiju”) The basis for virus
identification was the complete viral proteomes of the NCBI RefSeq database. The range
of potential virus hosts was determined using the Virus-Host Database. A complete
description of the methods can be found in our publications [1-5].

Results: A complete description of the results of studying the diversity of viruses in water
samples from Lake Baikal can be found in our publications [1, 2]. These studies showed
that in Baikal, various bacteriophages dominate among DNA viruses; viruses of
unicellular algae are also present. Viral particles of vertebrate and invertebrate animals
were found in free form.

Expressed genes of various DNA bacteriophages were abundantly represented in
amphipod transcriptomes. Obviously, these are viruses associated with the microbiome
of amphipods and partly viruses from water. Fragments of RNA viruses were also
discovered, the predicted hosts for which were various invertebrate animals, including
crustaceans.

Funding: Work supported by budget funding of Limnological Institute SB RAS “Genetics
of communities of Baikal organisms: structure of the gene pool, conservation strategies”
0279-2021-0010 (121032300196-8).
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