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AHHOTAIUA
B crarbe mpuBeneHsl pe3ynbraThl Metabapkoguposanus JHK mukpoOuoma pecrupaTopHOTO,
YPOTEHUTAILHOTO W KETYAOYHO-KUIIEYHOTO TPaKTOB Kachuiickoro TroneHs. [lokazan mnpoduib
MHUKPOOHOMa KaCIHUHCKOTO TIOJICHS U OTMEYEHO OTCYTCTBHE BO30yauTenell OakTepHaabHBIX 300HO30B B
uX 0eTa-co00INEeCTBE MUKPOOHOTOB.
KnroueBble c10Ba: KaCUICKUIA TIOJIEHb, METar€HOM, MEKPOOHOM, CEKBEHHPOBaHHE.

HccnenoBanre MUKpoOMOMa OMOIOTMYECKUX BUAOB CBA3aHHO C OCO3HAHUEM €ro poJid B
COCTOSIHUM 3/10pPOBbsSI U 3KOJOTUMU X035€B. MHKpOOHOTa NpeACTaBiIsieT cOOONH €CTECTBEHHBIN
Oapbep A MAaTOT€HHBIX MUKPOOOB, UX TaKXKe XapaKTepU3yIOT KaK «PEe3UCTEHTHOCTh K
KojoHu3auum» [1]. B cBA3M Cc 3TUM, BaXKHBIM MNPEACTABIAETCS H3YyUYE€HHE KaK HOPMAJIbHOM,
YCJIOBHO MAaTOT€HHOM, TaK U MaTOreHHONH MHUKPOQIIOPHl y KACIUHCKUX TIOJEHEH, YTO MO3BOJIMUT
OLIGHUTH UX POJIb B OOIIEH MATOJOTUU IPU MACCOBBIX BCIBIIIKAX HHPEKIIMOHHBIX 3200JI€BAaHHH.

Matepuanbl 1 MeTOABI

OT KMBBIX  TIOJIEHEH  coOpaHbl  CBIBOPOTKHM  KPOBHM,  HOCOBBIE,  DPOTOBBIE,
KOHBIOHKTHUBAJIbHBIC, PEKTAJIbHBIC, YPOTEHUTAIbHBIE (MIPEMyIHaIbHbIE U BarHHAJIHHBIE) CMBIBBI
N0 CepTU(GUIMPOBAHHBIM  METOAMKAM, PEKOMEHJOBAHHBIM KOMMCCHEH IO MOPCKUM
MIIeKOTTUTaomMM [2]. MeTo/bl MCClIeIOBaHUN HMCKIIFOYAOT TMOEh JKUBOTHBIX TPH OTJIOBE H
B3STHH MPOO.

CMbIBBI Opanu CTEpUIIbHBIMU BaTHBIMU TaMIIOHaMHU C IUIACTUKOBOM pyukoil. IIpoObr 110
MPOBEJICHUS UCCIEOBAHUM XpaHUIU B XUIKOM azoTe (-196°C). Obpa3ubl A7ii METareHOMHBIX
uccienoBaHuii xpaHwim B cnenuanbHoM pearente — DNA/RNA  Shield, coxpanstomem
TeHETUYECKYIO [IEJIOCTHOCTh U NMPO(UIIM 3KCIIpecCuu 00pa3lioB MpHU TEMIIEpaType OKpyKarolien
cpepl 6€3 OXJIaKICHUS IIM 3aMOPO3KH.

Okcerpakiuio MukpoOuomHoi JIHK u3 cMBIBOB OCYIIECTBISIM C TOMOIIBI0 Habopa
PureLink™ Microbiome DNA Purification Kit (A29790), B cOOTBETCTBUU C PEKOMEHIALUAMU
npousBoautens u3 200 mxin obpasna [3]. Habop mo3Bosiser 3kctparupoBath MukpoOHslii JJHK
u3 00pa3uoB ¢ekanuii, MouH, CIIIOHBI, Ma3KOB (BarnHaldbHBIX, POTOBBIX, KOKHBIX, PEKTAJIbHBIX,
OKpY’Karollen cpesibl), TPaHCIOPTUPOBOYHOM Cpe/Ibl, OYUBHI.

AHanu3 MuUKpoOMOMa TIPOBOAMIM TIyTeM CeKBeHHpoBaHUs (parmeHta reHa 16S
pubocomansHOi PHK Mukpodaops! o mpotokony Illumina s BeisiBieHust Bo30ynuTeneit Bcex
OakTepuaIbHBIX MHPEKUIUN PEeCcUpaTOPHOro U KeNyI0YHO-KUIIEYHOTO TPAaKTOB KAaCIHUKUCKOIO
TIOJICHS c [IPUMEHEHUEM reHocnenupuIecKux [IpanmMepoB 340F (5'-
CCTACGGGAGGCAGCAG-3") m 533R (5-TTACCGCGGCTGCTGGCAC-3") k 16S V3 u V4
peruonam u HabopoB NEBNext® Multiplex Oligos for Illumina® (Index Primers Set 1), E7335S
(24 reactions) [4].
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Pe3yabTarsl M 00Cy:KIeHHE

[ mccnenoBaHUs HCIOIB30BAIM CMBIBBI POTOBOM, YPOT€HHUTAIBHOM M PEKTaIbHOU
MHUKPOOMOTHI KaCIIMMCKUX THOJIeHeH, cobpanubie B 2019 r. O0pa3ipl 00beIUHIIN B TYJIBI 110
MOJIOBO3PACTHBIM MPU3HAKaM KHUBOTHBIX (Tabnuma 1).

Tabmuma 1 - XapakrepucThka CMBIBOB POTOBOH, YpPOTEHUTATBHOW M PEKTaIbHOW MHKPOOHUOTHI
KACIUHCKUX TIOJCHEH, 00hCTMHCHHBIX B ITYJI
Howmep Howmep nyna cMbIBOB:
JKUBOTHBIX, Huamnazon ITon >KUBOTHBIX
MPOOBI KOTOPBIX JUTMHEI TeIa MPOOBI, KOTOPBIX POTOBOI | MOYEINOJIOB | PEKTaJIbH
00BEIMHEHBI B J)KUBOTHOTO, CM | OOBEAMHEHBI B ITyJIbI IOJIOCTH BIX TyTeH 13174
Ty JTBI

#02, #05, #06 119-133 B3POCIIBII caMel] 1 4 7
#04, #07, #10 97-101 MOJIO/Iasl CaMKa 2 5 8
#01, #08 104-134 B3pOCIIas cCaMKa 3 6 9
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Pucynok 1 — JloMmuHHMpyoIIHe TAKCOHBI B MUKPOOHOME POTOBOM HOJIOCTU KACTIMHCKOTO TIOJICHS

Kak BuznHO U3 pucyHka 1, B MUKpoOHMOME POTOBOI MOJOCTH CaMIIOB KaCIIMMCKOTO THOJIEHS
B HaumOOJBIIEM TPOIIEHTHOM COJAEP)KaHWH TPEACTaBIECHBI Cleayiomue poasl: Bisgaardia wu
Streptobacillus — o 18,6%, Cetobacterium-16,9%, Tannerella-15,3%, Psychlilyobacter-11,9%,
Fusobacterium u Actinomycetaceae — o 6,8%, Micrococcineae — 5,1%, Sebaldella u Sneathia —
o 3%. [Ipopunp MukpoOHOMa POTOBOM MOJIOCTH CAMIIOB KaCIUHUCKOTO THOJIEHS ONpEAesICcs
MHKpoopranuzmamu pozos Streptobacillus, Cetobacterium, Actinomycetaceae, Micrococcineae,
Psychlilyobacter.

MukpoOroM pOTOBOW TOJOCTH MOJIOABIX CAMOK KacCHUICKUX TIOJIEHEW OTIHYaici OT
MHUKpOOHOMa CaMIIOB HAJIMYMEM U npeobiaganueM poaos Psychrobacter — 37,0%, Bergeyella —
13,9%, Oceanisphaera — 12,9%, Polaribacter — 11,1%, Fusobacterium — 6,7-8,3%, Sneathia —
5,9-6,1%, Oceanimonas — 4,8%, apyrue poabl NpeACTaBIeHB B KoiudecTBe 1% W MeHee.
Mukpoopranusmbl - pomoB  Fusobacterium, Sebaldella wu Sneathia mnpucyrcTBoBaN M B
MHUKpOOHOME POTOBOM MOJOCTH Y BCEX HCCIEIOBAHHBIX Ipyni. MUKpOOHMOM pOTOBOM MOIOCTH
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B3pOCJIBIX CaMOK TIOJICHEH OTIMYAJICS OT OCTAJIBHBIX MCCIEJOBAHHBIX TPYMIl JOMUHUPOBAaHUEM
Oakrepueir pomos Leptotrichiaceae, Campylobacter. Psychrobacter proteolyticus - Bmepssie
BbIJICJICH OT aHTapkThueckoro kpwis (Euphausia superba), cuHTe3upyer X0J1010-
QJIalITUPOBAHHYIO METAJUIONPOTEA3y - CTPOTO a’dpoOHasi, ICUXPOTPOTPOo(dHAas, TaJoToJIepaHTHAS,
rpaMOTpHIIaTe/IbHAS ~ HENOJBW)KHAs  KokkoOaktepusi  [5].  Bergeyella  zoohelcum -
rpaMOTpHIIaTeNIbHAS, a3POOHAs, HEMOABI)KHASI OaKTEpHsi, BCTPEYACTCS B BEPXHUX JIBIXATEIbHBIX
IyTSAX cO0aK M KOIIEK, CIOCOOHA BBI3BIBATH PECIIMPATOPHBIC 3a00JI€BaHNs y KOLIEK U MH(EKIUN
ocJje yKycos cobax [6].
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Pucynoxk 2 — JlomuHHpYIOIIHE TAKCOHBI B MUKPOOHOME YPOT€HUTAIBHOTO TPAKTa KACIHICKOTO TIOJICHS

Kak BumHO M3 pucyHka 2, B OakTepHaJbHOM COJAEPKUMOM YPOTE€HUTAJIHHOIO TpPAKTa
BBISIBJICHBI ~ ClIAyIOIME Hambojee TpeAcTaBicHHbIe poabl:  Fusobacteriaceae-26,9%,
Porphyromonadaceae-23,1%, Bacteroidaceae-16,7%, Ruminococcaceae u Pasteurelaceae- mo
10,3%, Bacteroidales incertae sedis — 5,1%, Acidominococcaceae u Succinivibrionaceae — no
3,8%. Bce mepeuncieHHble poOABI  MHKPOOPraHWU3MOB, KpoMe Ruminococcaceae wu
Acidominococcaceae, sBJISUTHCH MPEICTABUTEISIMA MUKPO(IOPHI KUIICYHUKA ITUX JKUBOTHBIX,
YTO YKa3bIBa€T Ha BO3MOKHYIO KOHTAMUHAIIMIO TIPEMYIIHATbHBIX CMBIBOB CaMIIOB.

MukpoOroM  ypOT€HUTAIBHOTO TpakTa MOJIOABIX CaMOK KACIHUWCKUX  THOJIEHEH
XapaKTepHU30BaJICsl HAIW4YMEeM MHKpoopraHusmoB ponos: Peptoniphilus, Psychrobacter,
Corynebacterium caspium, Campylobacter, Atopobacter phocae, Clostridium, Actinomyces
faecalibacterium — koTopble XapakTepHbI JIsI MUKPO(IOPHI TOJICTOTO OTAETa KUIIEYHUKA dTHX
JKUBOTHBIX, YTO YKa3bIBA€CT HA BO3MOXHYIO KOHTaMUHAIMIO MATCPUAJIOB 3arpsA3HCHUAMUA
IPOMEKHOCTH. MUKPOOHOM TOJIOBBIX MyTEH B3POCIBIX CAMOK KaCHUMCKHUX TIOJEHEH OTIHYaICs
nanmnarem Cardiobacteriaceae, Arcanobacterium phocisimile, Salinicoccus jeotgali, Coenonia
anatine, Ornithobacterium, Salimicrobium salexigens.

39



Ne 1-2 (32-33) 2021

[MpencraButenu poma Cardiobacteriaceae BcTpeyanuch y 00enx HMCCIEIOBAHHBIX TPYIII
CaMOK KaCITUICKOTO TIOJICHS W He OOHApYKEHBI Y CaMI[OB. B mpo0ax yporeHUTaaIbHOTO TpakKTa
KACITUICKUX TIOJIEHEH HE BBISBJIEHBI CHKBEHCHI OpyIIe/ie3a )KMBOTHBIX.
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Pucynok 3 — JloMHUHHpPYIOIIUE TAKCOHBI B MUKPOOHOME TOJICTOTO KUIIIEYHUKA KACTIUHCKOTO THOJICHS

Kak BumHO U3 pucyHka 3, B cocTaBe MUKPOOMOMa JAUCTaTbHOW YaCTH KHUILIEYHHKA CaMI[OB
KAaCMUUCKUX TIOJEHEH B HauOOJbIIEM MPOLEHTHOM OTHOIIEHUH MPEJCTaBICHbI CIIEAYIONIne
POIBIL: Porphyromonadaceae-26,7%, Fusobacteriaceae-23,9%, Bacteroidaceae u
Pasteurelaceae- mo 11,2%, Campylobacteraceae — 9,8%, Bacteroidales incertae sedis — 8,4%,
Succinivibrionaceae — 5,6% wu Bergeyella 405 — 3,1%. Bce mnepeurcieHHbIE POJIbI
MHUKPOOpPraHu3MoB Kpome Fusobacteriaceae, Pasteurelaceae xapakTepHbl TOJBKO IS
MHUKpOOHOMa TOJICTOTO OT/eJa KMIIEUHUKA CAMIIOB KAaCTIUHCKOTO TIOJEHS.

MukpoOruoM  peKTaldbHBIX  CMBIBOB  MOJOJBIX  CAMOK  KACINHUWUCKUX  THOJIEHEH
XapakTepH30BaJics HalW4YMeM MHUKpoopraHusmoB poxaa Psychrobacter - 22,6%, Clostridium —
20,2%, Peptoniphilus - 16,6%, Corynebacterium caspium — 15,7%, Lachnospiraceae — 9,5%,
Actinomyces marimammalium — 7,1%, Atopobacter phocae — 4,8%, Cardiobacteriaceae — 3,6%.

Mukpoduopa AUCTaIbHOW YacTH TOJCTOIO OTAENa KHUIIEYHHKA B3POCIBIX CaMOK
KaCIHICKOro TIOJIEHs OTIMYANach 0T MUKPO(IOPB MOJIOJBIX 0oco0eil mpeobiiaganuemM 6akTepuii
pomoB Bisgaardia, Ornithobacterium, Leptotrichiaceae, Capnocytophaga, Gemella. B
MHUKPOOHOME TOJICTOrO KUIIEYHHKA 00€UX IPYII CaMOK BCTPEYAIOTCS MUKPOOPTaHU3MBI, TOJIBKO
y TIOJIeHeH, Takue kak: Actinomyces marimammalium u Atopobacter phocae.

Hecmotpss Ha reorpaduyeckyl0o M 3BOJIOIMOHHYIO M30JMPOBAHHOCTh KACIHUHCKUX
TIOJIEHEH OT JpPYyrux MOPCKHX MIIEKOMUTAIONINX MHPOBOTO OKeaHa, B HMX MHKpOOHOME
oOHapy»XeHbl BUbI OAKTEpU, N30JIMPOBAHHBIX OT TIOJNIEHEH B JPYrMX YacTIX MHUpPA, TAKUX Kak
Corynebacterium phocae u Areanobacterium phocae. Corynebacterium phocae Beimencn u3s
HOCOBBIX TOJIOCTEeH OOBIKHOBEHHBIX TIOJIeHeH - Phoca vitulina [7]. pyroii Bujg 3toro poja,
Corynebacterium caspium, u3omupoBaH W3 JETKUX M MPEMYIHATLHOTO CMbIBA KACITHHCKHX
TioneHel (Phoca caspica) Bo Bpems SmH300THH MOPOMUIMBUPYCHOW MH(EKIHMHA Cpely HUX B
2000 r. [8]. Atopobacter phocae ObuT BbIJZEIIEH OT PEKTANbHBIX W BAardHAJIBHBIX CMBIBOB
NOrHOIINX OOBIKHOBEHHBIX TrONIeHeH [9], henoTunuuecku xapakrepusyercs CAMP-niogoOHbIMEU
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TEMOJUTUYCCKUMH M OMOXUMHYECKUMH CBoOHcTBaMH. CTOMT OOpaTHTh BHHMAaHHWE Ha
npucyrcTBue Arcanobacterium phocisimile B mukpodope momoBeIX MmyTell B3POCIBIX CaMOK
KacIIMHCKOTO TIOJICHS, TaK Kak APYroil BUJ 3TOro pojaa, Arcanobacterium phocae, seusiercs
pacIpOCTPaHCHHBIM IMATOTCHOM B PAHEBBIX HHQEKIMSIX, KOTOPbI HHOTAA acCOLUUPYETCS C
CHCTEMHBIMH HH(EKIUSIMH y BBIOPOIICHHBIX Ha Oeper MOPCKHX MIICKOMHUTAIOIINX B
Kamudopuuu [10].

Takum 00pa3oM, aHaIKM3 MUKPOOHMOMA TOJICTOTO OT/IeJa KMUIICYHHKA KACITUICKHUX TIOJICHEH
MO3BOJIMJI  YCTAHOBUTH ONPEACIEHHBIA MPOPUIb HOPMATbHOW MHUKPO(GIOPHI JKUBOTHBIX B
3aBUCHMOCTH OT WX BO3pacrta W TOJa. 32 HCKIIOYCHUEM HEKOTOPBIX YCIOBHO-NATOTCHHBIX
MHKpPOOPIaHHU3MOB, B 0€Ta-coOOIIeCTBE MHKPOOHMOTOB KACIUICKOrO TIOJICHS HE BBISBIICHBI
BO30yquUTENN OaKTEpPUAIBHBIX 300HO30B M  ONIOPTYHHCTHYECKUX MHQPEKIMHA MOPCKUX
mitekonuTaonmx. [IpoBeieHHOE HCCIIeI0OBAHUE YKa3bIBaeT HAa HEOOXOAMMOCThH IMOCTOSHHOIO
MOHHUTOPUHTA MAPaMETPOB 370POBbsl KACIUICKOrO TIOJCHS JUIS BBISIBICHHUS HWHTPOIYKIHU
KJIMHUYECKH 3HAYUMBIX OaKTEpHAIbHBIX TATOTCHOB B UX TOMYJISAIHUIO.
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CHARACTERISTICS OF THE MICROBIOME
OF THE MAIN BIOTOPES OF THE CASPIAN SEAL
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Summary
The article presents the results of metabarcoding of the microbiome DNA of the respiratory,
urogenital and gastrointestinal tracts of the Caspian seal. The microbiome profile of the Caspian seal is
shown, and the absence of pathogens of bacterial zoonoses in their beta microbiota community is noted.
Key words: Caspian seal, metagenome, microbiome, sequencing.

The study of the microbiome of biological species is associated with the awareness of its
role in the health and ecology of hosts. Microbiota is a natural barrier for pathogenic microbes,
they are also characterized as "resistance to colonization” [1]. In this regard, it is important to
study both normal, conditionally pathogenic and pathogenic microflora in Caspian seals, which
will allow us to assess their role in general pathology during mass outbreaks of infectious
diseases.

Materials and methods

Blood serum, nasal, oral, conjunctival, rectal, urogenital (preputial and vaginal) washes
have collected from live seals according to certified methods recommended by the Commission
on Marine Mammals [2]. Research methods exclude the death of animals during capture and
sampling.

Swabs have taken with sterile cotton swabs with a plastic handle. Samples have stored in
liquid nitrogen (-196° C) before testing. Specimens for metagenomic studies have placed in a
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particular reagent - DNA / RNA Shield, which preserves the samples' genetic integrity and
expression profiles at ambient temperature without refrigeration or freezing.

Extraction of microbiome DNA from the swabs have performed using the PureLink ™
MicrobiomeDNAPurificationKit (A29790), according to the manufacturer's recommendations,
from a 200 puL sample [3]. The kit allows microbial DNA extraction from samples of faeces,
urine, saliva, smears (vaginal, oral, skin, rectal, environment), transport medium, soil.

Microbiome analysis conducted by sequencing the fragment of the 16S ribosomal RNA
gene of microflora according to the Illumina protocol. Gene-specific primers 340F (5 -
CCTACGGGAGGCAGCAG-3" ) and 533R (5-TTACCGCGGCTGCTGGCAC-3") to 16S V3
and V4 regions and NEBNext® Multiplex Oligos for Illumina® (Index Primers Set 1) kits [4]
used to identify the bacterial taxons in the respiratory and gastrointestinal tracts of the Caspian
seal.

Results and Discussions

For the study, we used washings of the oral, urogenital and rectal microbiota of the Caspian
seals collected in 2019. The samples have pooled according to the sex and age characteristics of
the animals (Table 1).

Table 1 - Characteristics of oral, urogenital and rectal swabs of Caspian seals combined into a pool

The pooled Range of animal Swab pool No:
samples of seals body length, cm Gender X
No: Buccal Urogenital Rectal
#02, #05, #06 119-133 Adult males 1 4 7
#04, #07, #10 97-101 Juvenile females 2 5 8
#01, #08 104-134 Adult females 3 6 9
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Figure 1 — Dominant bacterial taxa in the oral microbiome of the Caspian seals
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As can be seen from Figure 1, in the microbiome of the oral cavity of male Caspian seals,
the highest percentage has represented by the following genera: Bisgaardia and Streptobacillus -
18.6% each, Cetobacterium - 16.9%, Tannerella - 15.3%, Psychlilyobacter - 11.9%,
Fusobacterium and Actinomycetaceae - 6.8% each, Micrococcineae - 5.1%, Sebaldella and
Sneathia - 3% each. The microbiome profile of male Caspian seals' oral cavity has determined
by microorganisms of the genera Streptobacillus, Cetobacterium, Actinomycetaceae
Micrococcineae, Psychlilyobacter.

The oral microbiome of juvenile female Caspian seals differed from those of males in the
presence and predominance of the genera Psychrobacter - 37.0%, Bergeyella - 13.9%,
Oceanisphaera - 12.9%, Polaribacter - 11.1%, Fusobacterium - 6.7-8, 3%, Sneathia - 5.9-6.1%,
Oceanimonas - 4.8%, other genera are represented in the content of 1% or less. Microorganisms
of the genera Fusobacterium, Sebaldella, and Sneathia were present in all studied groups' oral
microbiome. The microbiome of the oral cavity of adult female seals has characterized by the
dominance of bacteria of the genera Leptotrichiaceae, Campylobacter.

Psychrobacter proteolyticus - first isolated from Antarctic krill (Euphausia superba),
synthesizes cold-adapted metalloprotease - strictly aerobic, psychrotrophic, halotolerant, gram-
negative immotile coccobacterium [5]. Bergeyella zoohelcum is a gram-negative, aerobic, non-
motile bacterium found in the upper respiratory tract of dogs and cats, can cause respiratory
diseases in cats and infections after dog bites [6].
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Figure 2 - Dominant bacterial taxa in the microbiome of the urogenital tract of the Caspian seals

As can be seen from Figure 2, the following most represented genera were identified in the
bacterial contents of the urogenital tract: Fusobacteriaceae - 26.9%, Porphyromonadaceae -
23.1%, Bacteroidaceae - 16.7%, Ruminococcaceae and Pasteurelaceae - 10.3% each,
Bacteroidales incertae sedis - 5.1%, Acidominococcaceae and Succinivibrionaceae - 3.8% each.
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All genera of microorganisms are listed, except those Ruminococcaceae and
Acidominococcaceae were representatives of these animals' intestinal microflora, indicating the
probable contamination of preputial swabs of males.

The presence of microorganisms of the genus Peptoniphilus, Psychrobacter,
Corynebacterium caspium, Campylobacter, Atopobacter phocae, Clostridium, Actinomyces
faecalibacterium characterized the microbiome of genital tract of juvenile female Caspian seals.
They are characteristic of these animals' intestine microflora; consequently, this indicates the
possible perineum related contamination of materials. The microbiome of adult female Caspian
seals' reproductive tract was distinguished by Cardiobacteriaceae, Arcanobacterium phocisimile,
Salinicoccus jeotgali, Coenonia anatine, Ornithobacterium, Salimicrobium salexigens.

Representatives of the genus Cardiobacteriaceae found in both studied groups of females
of the Caspian seal and not revealed in males. The sequences characteristic of animal brucellosis
not detected in the reproductive tract of the Caspian seals.
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Figure 3 - Dominant taxa in the rectal microbiome of the Caspian seals

As can be seen from Figure 3, the following genera are represented in the highest
percentage on the microbiome of the distal part of the squash of male Caspian seals by
Porphyromonadaceae - 26.7%, Fusobacteriaceae - 23.9%, Bacteroidaceae and Pasteurelaceae -
11.2% each, Campylobacteraceae - 9, 8%, Bacteroidales incertae sedis - 8.4%,
Succinivibrionaceae - 5.6%, and Bergeyella 405 - 3.1%. All the listed genera of microorganisms
except Fusobacteriaceae, Pasteurelaceae are characteristic only for male Caspian seals' colon
microbiome.

The microbiome of rectal washings of young female Caspian seals was characterized by
the presence of microorganisms of the genus Psychrobacter - 22.6%, Clostridium - 20.2%,
Peptoniphilus - 16.6%, Corynebacterium caspium - 15.7%, Lachnospiraceae - 9.5%,
Actinomyces marimammalium - 7.1%, Atopobacter phocae - 4.8%, Cardiobacteriaceae - 3.6%.

The microflora of the distal part of the thick squash of adult females of the Caspian seal
differed from that of juveniles by the predominance of bacteria of the genera Bisgaardia,
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Ornithobacterium, Leptotrichiaceae, Capnocytophaga, Gemella. Microorganisms Actinomyces
marimammalium and Atopobacter phocae found only in seals also revealed in the microbiome of
the rectal swabs of both groups of female Caspian seals.

Despite the geographical and evolutionary isolation of Caspian seals from other marine
mammals of the world's oceans, bacterial species isolated from seals in other parts of the world,
such as Corynebacterium phocae and Areanobacterium phocae, have been found in their
microbiome. Corynebacterium phocae was isolated from the nasal cavities of the common seal
Phoca vitulina [7]. Another species of this genus, Corynebacterium caspium, was isolated from
the lungs and preputial flushing of the Caspian seals (Phoca caspica) during the epizootic of
morbillivirus infections among them in 2000 [8]. Atopobacter phocae was isolated from rectal
and vaginal swabs of dead common seals [9] and is phenotypically characterized by CAMP-like
hemolytic and biochemical properties. It is worth paying attention to the presence of
Arcanobacterium phocisimile in the microflora of the reproductive tract of adult female Caspian
seals, since another species of this genus, Arcanobacterium phocae, is a common pathogen in
wound infections, which is sometimes associated with systemic infections in stranded marine
mammals in California [10].

Thus, the microbiome analysis of the colon of the Caspian seals made it possible to
establish a certain profile of the normal microflora of animals depending on their age and sex.
Except for some opportunistic microorganisms, no agents of bacterial zoonoses and
opportunistic infections of marine mammals have been identified in the Caspian seal
microbiota's beta community. The study indicates the need for constant monitoring of the
Caspian seal's health parameters to identify the introduction of clinically significant bacterial
pathogens into their population.
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