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Abstract. The research aimed to search for microbial life in subglacial Lake Vostok. This was done by
examining the uppermost layer of water that entered the borehole and froze after the lake was accessed. The
sample was collected from a depth of 3721 m and consisted of water-frozen re-cored ice. It underwent thorough
decontamination and was melted successively in cold and cleanroom facilities. Genomic DNA was then isolated
and amplified using v3-v4 16S rRNA bacterial gene region-specific degenerate primers. The Sanger method and
high-throughput Oxford Nanopore sequencing were used to sequence the amplicons generated. The Sanger DNA
analysis revealed 16 bacterial phylotypes, and only one of them, 3721v34-24, met all the contamination criteria.
This phylotype was the dominant one, making up 41.4 % of the clones and consisting of three allelic variants.
However, it remained unclassified and showed 87.7 % similarity to the closest GenBank entry, Mucilaginibacter
daejeonensis NR_041505 of Bacteroidota (family Sphingobacteriaceae). The Oxford Nanopore technology
generated 21067 reads for the 3721m sample and 3780 for the control one. Among these, 7203 (34 %) and
1988 (53 %) reads for the ice sample and the control one were classified with 93 % accuracy. For the 3721m
sample, 21 bacterial phylotypes were identified with an abundance above 0.5 %. Fifteen were identical to the
Sanger findings and identified as contaminants. The remaining six were different, either found in the control
Nanopore trial or were apparent contaminants. The discovery of phylotype 3721v34-24 in the lake water by
Sanger sequencing was unexpected. However, it was later detected in the 3721m sample and control experiments
using nanopore sequencing, indicating it was also a contaminant. Thus, the research suggests that the topmost
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water layer in Lake Vostok may not contain any microbial DNA. Additional frozen-water samples are currently
being analyzed to investigate the issue further.
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Introduction

Lake Vostok is a giant (270 x 70 km, 15800 km? area), deep (up to 1.3 km) freshwater
liquid body buried in a graben beneath a 4-km thick East Antarctic Ice Sheet with the
temperature near the ice melting point (around —2.5 °C) under 400 bar pressure. It is
exceptionally oligotrophic and poor in primary chemical ions (compared with the surface
snow), under high dissolved oxygen tension (in the range of 320-1300 mg/L), with no light,
and sealed from the surface biota about 15 Ma ago [1, 2]. Lake Vostok has a breathtaking
history of discovery [3] — starting from assumptions in the 1960s and finishing with
complete certainty [4].

Regarding microbiological studies, only our team has worked on ‘borehole-frozen’
lake water following several cases of lake unsealing. In addition, we are the first to use
high-throughput sequencing technologies to recover possible microbial communities
in Lake Vostok. Nevertheless, cell concentrations and Sanger finds were reported
a decade or more ago. However, regrettably, these studies on natural accretion ice did
not adequately address the issue of “foreign” contamination, which is crucial when
analyzing such pristine low-biomass samples [5, 6]. At the same time, there are papers
by the S. Rogers team [7-9] that reported data (cell counts and DNA study) that appear
to be misleading because of contamination issues linked to the limitation of optical
microscopy (number of fields to scan) and inappropriate methods implemented (e. g.,
for DNA isolation, MinElute Virus Spin Kits (QIAGEN, Valencia, CA) were used,
which, however, cannot break down all the bacteria). This applies to a recent paper
[10], which used an unclear ice sample source and flawed methodology (again, for
DNA isolation, MinElute Virus Spin Kits (QIAGEN, Valencia, CA) were employed).
Anyway, it would be incorrect to compare studies performed on natural accretion lake
ice (due to the features of ice formation—about 1cm per year, and consequent matter
fractionation). Those of “borehole-frozen” lake water speedily flow into a borehole from
the upper-most water horizon (as with our sample 3721).

Water-frozen (in a borehole) samples have been shown to feature very dilute
cell concentrations — from 167 to 38 cells per ml. So far, the 16S rRNA gene Sanger
sequencing has yielded three bacterial phylotypes, all meeting numerous contamination
criteria. Two phylotypes were reported earlier [11] — the still unidentified and
phylogenetically unclassified phylotype w123-10, likely belonging to Parcubacteria
Candidatus Adlerbacteria, and 3429v3-4, which shows below-genus level (93.5 %)
similarity with Herminiimonas glaciei of Oxalobacteraceae (Betaproteobacteria). The
third find (phylotype 3698v46-27) has proved to be conspecific with several species of
Marinilactobacillus of Carnobacteriaceae (Bacillota), featuring very similar 16S rRNA
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genes. Among them is M. piezotolerans, isolated from a 4.15 m deep sub-seafloor sediment
core collected at 4790.7 m deep Nankai Trough [12].

Our purpose was to search for microbial life in the subglacial Antarctic Lake Vostok
by analyzing the uppermost layer of the water that entered the borehole following the lake
unsealing at a depth of 3769 m from the surface [13]. The current study aims to re-evaluate
microbial finds in a 3721 m borehole-frozen lake water sample obtained with Sanger sequencing
applying the high throughput Oxford Nanopore sequencing technology. This technology is now
regarded as an attractive tool for studying microbial communities (metataxonomics), even in
field conditions [14 and references within], including Antarctica [15].

Materials and methods

The water sample studied was 3721 m deep borehole-frozen re-cored ice (Fig. 1).
It was thoroughly decontaminated and melted in cold and cleanroom facilities [16], and
the genomic DNA extracted [16] was amplified with 16S rRNA bacterial gene v3-v4
region-specific degenerate primers Merk-341F and Merk-805R [17] for 31+26 cycles
using FastStart polymerase (Roche, USA) at 53 °C annealing temperature. The amplicons
generated were sequenced by the Sanger technique (Beagle, Saint-Petersburg, Russia).
The negative PCR was used as a control.

It is worth noting that the ice segment was rather clear/transparent but had a faint
smell of kerosene.

Fig. 1. 5G-3N borehole frozen lake water sample (3720.32-3720.75) as a moon-shape segment.
The arrows point to the same ice segment (frozen water)

Puc. 1. Kepn 1p1a 3amep3meii Boast (3720,32-3720,75 m) u3 ckBaxkuns! ST'-3H.

BujiHa «OIyJIyHHAs» CTPYKTYpa B PE3ysbTaTe OTKJIOHEHHS CKBOKHMHBI IIPU [TOBTOPHOM OypeHHH.
CTpenky yKa3bIBarOT Ha CEIMEHT JIb/[a 3aMepIICH BObI

The MinlON device equipped with Flow Cell R9.4 was used for nanopore sequencing.
The sequencing run was operated by MinKNOW software (Oxford Nanopore, UK). The
sequencing was performed with libraries prepared for 16S rRNA gene v3-v4 region
amplicons (about 485 bp). The corresponding kits were implemented — to repair amplicon
ends (NEBNext Ultra II End repair/dA-tailing Module reagents E7546), ligate barcodes
(Native Barcoding Expansion 1-12 EXP-NBD104), and then sequencing adapters (Adapter
Mix II AMII). All these and further steps (like loading the libraries in a flow cell, etc.)
followed instructions provided by Oxford Nanopore Technologies. The sequencing was
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run for 72 hours. The Fast5 files obtained were basecalled under the “high accuracy”
option with trimming barcodes using MinKNOW software. The resulting FastQ files were
processed with EPI2ME software (Oxford Nanopore, UK). The Min similarity score was
settled at 88 % (given the PCR primers comprise about 9 % of the total amplicon length).
Further work was performed on classified reads using GenBank entries.

Results and discussion

Sanger sequencing

The DNA analyses revealed 16 different bacterial phylotypes with a low gene library
coverage of 55.2 %, indicating significant biodiversity (Table 1). Of these, only one
phylotype, 3721v34-24, met all the contamination criteria [16], including the Contaminant
Library, which consists of 329 16S rRNA gene phylotypes.

Phylotype 3721v34-24 was the dominant one, making up 41.4 % of the clones and
consisting of three allelic variants. It was taxonomically unclassified — showed 87.7 %
similarity (below the family level) with Mucilaginibacter daejeonensis NR_041505 of
Bacteroidota (family Sphingobacteriaceae). Some DNA clones with identical sequences
were found in GenBank, such as uncultured unidentified Bacteroidetes DQ316809
from uranium-contaminated sediment in the USA. Additionally, more sediment clones
were found with only a single mismatch, for example, KC431957 and DQ404664, both
unidentified. As a result, the new lake-water phylotype was identified as an unclassified
“sediment-loving” bacterium and was assigned to the new Bacteroidota phylum for the
lake inhabitants. Therefore, the newly discovered bacterial phylotype [18] and the three
previously recorded phylotypes may represent indigenous cell populations in Lake Vostok.

Table 1

3721 m sample vs. Control amplicons in Sanger vs. Nanopore sequencing

Tabruya 1

Oo6pa3zen Jabaa 3721 M B cpaBHEHUH ¢ KOHTPOJIEM HAHOIIOPOBOI0 CEKBEHUPOBAHUS
U pe3yJIbTaTOM ceKBeHHpoBaHus no CanmKepy

NANOPORE . NANOPORE .
Sanger Taxa classified Conclusion
No 3721 m Control (closest by DNA similarity) 3721m Status
(reads/%) y ¥ (reads/%)

1 |Cont +2 3721v34-63 15 Hyphomicrobium denitrificans 844 Cont
(-12) 0.85 12.70

2 |Cont +2 3721v34-60 136 Sphingobium yanoikuyae 839 Cont
(-19) 7.69 12.62

3 |Cont 3721v34-30 172 Sphingomonas echinoideS 822 Cont
9.73 12.37

4 |Cont _3721v34-86 235 Cloacibacterium normanense 784 Cont
13.29 11.79

5 |Cont_3721v34-105 26 Novosphingobium gossypii 303 Cont
1.47 4.56

6 |Cont 3721v34-111 1 read |Corynebacterium 300 Cont
tuberculostearicum 4.51

7 |Cont 3721v34-122 ND Psychrobacter cibarius 246 Cont
Fermented seafood 3.70

8 |Cont 3721v34-29 13 Acinetobacter junii 141 Cont
0.74 2.12
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End of Table 1
Oxonuanue maon. 1
Sanger NANOPORE Taxa classified NANOPORE Conclusion
No 3721 m Control (closest by DNA similarity) 3721m Status
(reads/%) (reads/%)
9 195.5 %* 8 reads |Novosphingobium 120 Cont
Cont- Naphthalenivorans 1.81
drill 3721v34-17 (Genus level)
10 |Cont_3721v34-117 24 Cutibacterium acnes 99 Cont
1.36 1.49
11 [Cont 3721v34-1 50 Diaphorobacter 94 Cont
2.83 \polyhydroxybutyrativorans 1.41
(1546149)
12 |Cont_3721v34-89 12 Phenylobacterium koreense 88 Cont
0.68 1.32
13 [Cont_3721v34-114 1read |Methylobacterium jeotgali 87 Cont
1.31
14 [ND 6 reads |Sphingobium scionense 79 Cont
1.19
15 |Cont_excSK24 ND Staphylococcus warneri 68 Cont
1.02
16 IND ND Psychrobacter immobilis 66 Cont
Human clinical, infection 0.99
17 |Cont_w22-59 17 Rothia amarae 54 Cont
Cont_+16 w23-22 0.96 0.81
18 [ND 8 reads |Cloacibacterium rupense 46 Cont
0.69
19 IND 23 Acinetobacter tjernbergiae 43 Cont
1.30 0.65
20 [ND 11 Sphingomonas kyungheensis 40 Cont
0.62 0.60
21 [ND ND Veillonella rogosae 37 Cont
Human oral microbiome 0.56
87.7 %* ND Mucilaginibacter daejeonensis| 3 (88.8%%) Cont
+12 3721v34-24 Rice straw 0.04
85.6 %* Sreads |Mucilaginibacter jinjuensis 14 Cont
+12 3721v34-24 (88.8%%*) |Rotten wood (89.4%%*)
0.2

Note. Blastn data (classified reads above 0.5% abundance). Nanopore Control — control trial (sham DNA
isolation/negative PCR, etc); Cont — contaminant (‘Cont_’ in the ‘Sanger’ column means the phylotype
is in our Contaminant Library); ND — not detected; * — similarity score (%); if there is no indication, the
percentage is 98 % or more. Despite the very low similarity score, the Epi2Me Oxford Nanopore software
classified these reads as Mucilaginibacter ssp.

IIpumeyanus. AMIIHKOHBI KJIACCU(QUIUPOBAHBI ¢ HCIONb30BaHneM IporpamMsl NCBI Blastn. [Janubre
TIPUBEACHBI ISl BCTpedaeMocTH TakcoHoB 0.5 % u Beime. B npeanocnenneli KoIoHKe MPUBEACH OKOHYA-
TeIbHBII cTaTyc TakCOHOB. HaHOMOPOBBIN KOHTPOIIb — «xojocrasy skcTpakuus JJHK/nerarusuas I1LP;
Cont — xonramuHanT (‘Cont_’ B mepBoii konoHke “Sanger 3721 m” 03Ha4YaeT, 4TO JaHHBIA (HHIIOTHII IIPH-
CYTCTBYET B Hallei Oubimorexe KonTaMuHanToB); ND — He oOHapyxkeHo; ¥ — cxonctBo (%); eciu HeT
yKazaHui, To 3HaueHue 98 % U BbIlIe; HECMOTPSl HAa OUSHb HU3KOE CXOICTBO (HMKE YPOBHS CEMEHCTBA);
nporpamma 1t knaccudukamuu (Epi2Me Oxford Nanopore) ¢ ucnons3oBanneM qaHHbIX B GenBank,
KJIacCU(pUIIMPOBaa HAHONOPOBBIE pouTeHust Kak Mucilaginibacter ssp.
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Nanopore sequencing
To clarify the latest finding, phylotype 3721v34-24 from the ice-frozen water core
3721 m was re-tested using high-throughput nanopore sequencing with the same amplicon
for the v3-v4 region of the 16S rRNA gene. This study included nanopore controls (sham
DNA isolation/negative PCR and ‘carry-over’ contamination during nanopore library
preparation) for the first time (see Fig. 2).

Fig. 2. True signal vs. Control in Nanopore
sequencing.

1.7 % composite agarose gel stained with Ethidium
Bromide. L — 100 bp ladder (bright band below —
500 bp in size); C — sham DNA isolation followed
by negative PCR (Ambient RNA-free water); 3721 m
sample amplicon. The recording was performed with
ChemiDoc (Thermo Fisher Scientific, USA), which
allowed us to highlight the band intensity (in red
— overexposure) in trying to detect a signal in the
control lane

Puc. 2. «cTUHHBIN) CHTHAT aMILTHKOHA 00pas3-
na 3721 M B CpaBHEHHU C CUTHAJIOM KOHTPOJISI
(dpaxTHUeCKH €ro OTCYyTCTBHEM) B HAHOIIOPOBOM
CEKBEHHPOBaHUU.

HWcnonb3oBanu 1,7 % KOMIO3UTHBIN arapo3HbIii Ielib ¢
OKpammBaHueM stuaneM 6pomuoM. L— 100 1. o. (map
OCHOBAHHIT) MapKep MOJIEKYIISIPHEII BECOB (SIpKHii (ppar-
MeHT cHu3y — paszmep 500 1. 0.); C — KOHTpPOJIBHBII
amIuTHKoH («xosoctas» skcrpakiust JJHK B I1LIP); am-
IUTHKOH oOpasna 3721 M. JleTeKims CHrHaa BBIIOJHEeHA
¢ ucrionp3oBanueM rproopa ChemiDoc (Thermo Fisher
Scientific, USA) ¢ nepesxcriosuimeii curuana (KpacHbIi
L[BET) C LIEJIBIO BBIIBUTH KAKOH-JIO0 CHTHAJI B KOHTPOIIE

After performing “high accuracy — trim barcodes” basecalling, we obtained 21067
reads for the 3721 m sample and 3780 for the control one (no visible amplicon). Of these,
7203 reads (34 %) for the ice sample and 1988 reads (53 %) for the control sample were
classified with 93 % accuracy. For the 3721 m sample, we identified 21 bacterial phylotypes
above 0.5 % abundance (Table 1). Among these, 15 phylotypes matched Sanger’s findings,
while the remaining six phylotypes were unique to nanopore sequencing and were found
in the control Nanopore trial, indicating contamination. One phylotype unique to nanopore
sequencing, Psychrobacter immobilis, was also considered a contaminant due to its known
origin from a human clinical source [19]. The same was true with Veillonella rogosae
[20]. Therefore, all the 21 phylotypes discovered in nanopore sequencing above 0.5 %
abundance were identified as contaminants (identical to either Sanger contaminants or
control findings). In terms of accuracy, nanopore sequencing (> 97.69 similarity) was found
to be superior compared to Sanger readings (100 % accuracy) for our amplicons (Fig. 3).

Phylotype 3721v34-24 was identified in Sanger sequencing with 12 clones, which
may indicate a population of living cells. This phylotype was detected in the 3721 m sample
with three nanopore reads (0.04 % abundance) and approximately 20 reads for all the three
closely related species. Additionally, it was found in the control sample studied with five
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1: +12_3721v34-24_87.68-Mucilaginibacter_daejeonensis 100.00 99.04 99.52 99.28 99.28
2: da6fc4b1-3b6a-4293-98ec-d1545f8f087b_CONTROL 99.04 100.00 98.64 97.69 97.95
3: r-c_b89629ae-7402-420b-8fee-de2c8de0573a_CONTROL 99.52 98.64 100.00 98.15 98.19
4:f9cd4690-d61c-476f-a134-9ce78793252a_NANO-LV3721 99.28 97.69 98.15 100.00 97.91
5: 56d03a9b-24fa-42a9-8dcf-b62f580d4599_NANO-LV3721 99.28 97.95 98.19 97.91 100.00

Fig. 3. Distance matrix of Nanopore reads (sequences) related to Sanger clone 3721v34-24.
+12_3721v34-24 — Sanger phylotype sequence from 3721 m sample; CONTROL — Nanopore reads from the
control; NANO-LV3721 — Nanopore reads from 3721 m sample; r-c — reverse complement strand

Puc. 3. Marpuna nucranuumii (%) nociae1oBaTeIbHOCTeH HAHOIOPOBBIX TIPOYTSHUN B CPABHEHHUH C
kJ10HOM 110 Camxaepy 3721v34-24.

+12_3721v34-24 — ¢unorun no Comxaepy obpasua 3721 m; CONTROL — HaHONOPOBBIC HPOYTEHUS KOH-
TposibHOTO aruikoHa; NANO-LV3721 — HaHOMOpOBbBIE MPOYTEHUs aMIUTMKOHA o0pasia 3721 m; r-c — «o0-
parHo-komIieMeHTapHas» HuTh JJHK

reads, although this species was not identical but only closely related to Mucilaginibacter
Jinjuensis. Even when using the “super-accurate” option for basecalling, the 3721 m sample
yielded only five reads.

In contrast, when seven additional nanopore controls from other sequencing
experiments were examined for Mucilaginibacter spp., these species were represented
by significantly higher read numbers, with 23 reads for Mucilaginibacter daejeonensis
and 424 reads for the closely related Mucilaginibacter jinjuensis (Table 2). This suggests
that they may be contaminants.

Table 2

Mucilaginibacter spp. — related phylotypes in Sanger and Nanopore sequencing,
including control trials
Tabnuya 2

®unotunsl, cxoausle ¢ Mucilaginibacter spp., B cekBenupoBanuu no Ciykepy
W HAHOTIOPOBOM CEKBEHHPOBAHNY, BKJIHUYASI HAHOTIOPOBBIii KOHTPOIb

Controls Taxa LV3721 Lv3721
Max reads Nanopore reads Sanger finds
23 Mucilaginibacter daejeonensis*| 3 (88-91 % similarity) | 87.7 % + 12_3721v34-24
424 Mucilaginibacter jinjuensis* |14 (88-91 % similarity)| 85.6 % + 12_3721v34-24

*— Despite a very low similarity score (below family level), the Epi2Me Oxford Nanopore software
classified these reads as Mucilaginibacter ssp.

* — HecMOTpst Ha OYEHb HU3KOE CXOICTBO (HUKE YPOBHS CEMEHCTBA), IPOrpamMMa Jiisl KitacCHHKaIin
(Epi2Me Oxford Nanopore) ¢ ucrnons3zoBanunem jaanubix GenBank kimaccuduimpoBasa HaHOTIOPOBBIE
npouteHus kak Mucilaginibacter ssp.

Phylotype 3721v34-24, linked to Mucilaginibacter daejeonensis, was discovered
in Sanger sequencing [18]. However, it cannot represent findings from Lake Vostok. The
lake’s uppermost water layers may be free of microbial DNA [21]. Additional frozen water
samples, 16S rRNA gene regions, and other Sanger findings are currently being processed
through nanopore sequencing to resolve this issue.

The assumption that the Lake Vostok water body, especially its uppermost layers,
could be free of microbes is not as unusual as many people might think. The belief that
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microbes inhabit the Earth in all possible places may not apply to exceptional cases
such as Lake Vostok. The only factor that can prevent microbes from living there is
the extremely high oxygen levels, which have been calculated but not yet measured. If
the estimated values of around 800 mg/L [22] are accurate, then no life as we know it,
including environmental DNA, should be expected to be found there. The lake could be
considered a “cold oxygen reactor” (quoting Chris McKay). Despite life’s ability to adapt
quickly to environmental changes (e.g., the lake’s ice cover), it may not withstand them
and could become extinct following the Gaian bottleneck hypothesis [23].

Conclusions

Interpreting the findings carefully when analyzing ice/snow samples for microbial
content with very low biomass is essential. The high throughput Oxford Nanopore
sequencing technology allows one to more precisely identify previously discovered
phylotypes. Thus, our research has revealed that phylotype 3721v34-24, previously
recovered by the Sanger technique and thought to be related to organisms from the lake,
has turned out to be a contaminant. The study also suggests that the status of three
bacterial phylotypes identified earlier (100 % — Marinilactobacillus sp. of Bacillota,
family Carnobacteriaceae) (< 86 % known taxa, Parcubacteria Candidatus Adlerbacteria),
3429v3-4 (93.5 % — Herminiimonas sp. of Betaproteobacteria, family Oxalobacteraceae)
and thought to represent native cell populations in Lake Vostok [11, 12] is unclear and
needs to be further investigated.
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HOTO YHUBEPCUTETA 32 MPEAO0CTABICHUE 00pa3IoB JIbJa 1 HEOOXOMUMYIO HH()OPMAIIHIO.
Ocobas nmpuzHarensHOcTh Hukonaro VBanoBudy BacmiibeBy, 6e3 BKiIaga M aKTHBHOCTH
KOTOpOTO paboTa ObLTa OBl HEBO3MOXKHA.
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Bo3moxkHasi cTepUIbHOCTH BEPXHEr0 BOIHOIO TOPU30HTA
MOJIeITHUKOBOI0 AHTAPKTHYECKOro o3epa BocTok
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Annoramust. Llensio nccienoBanys ObLT TOMCK MEKPOOHOM JKI3HH B IIOJTCTHIKOBOM aHTAPKTHIECKOM 03epe
Bocrok myTem n3yueHus BEpXHEro CI0s BOJbL, MONABILICH B CKBAKUHY U 3aMep3lleil B Hell mociie Toro, kKak
03epo 06110 BckpbITo. OOpazert OBl MOTydeH 13 CKBOKHHBI Ha ITyOHHe 3721 M 1 COCTOSIT M30 JIb/a 3aMep3IIeit
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03epHOif BoABL. OH OBINI TIIATENTHHO AEKOHTAMUHHPOBAH, PAaCIUIABICH B YKCTOM MOMCIICHNH, U BbIACICHHAS
resomuas JTHK Obita ammmnguimpoBana ¢ HCTIONb30BAHIEM BBIPOKCHHBIX MPAMEPOB, CIIEHH(PUIHBIX U
obmactu v3-v4 6akrepuaibHbix reHoB 16S pPHK. [l cexBeHHpOBaHNUS MOMTYYEHHBIX aMILUTUKOHOB HCIIONB30-
Basm Meto7; CoHIKEepa M TEXHOMOTHIO BEICOKOTPOM3BOANTENbHOTO cekBeHnpoBanust Oxford Nanopore. Ananus
JIHK no metoxy Canmkepa BBISBI B 00IIeH CIOKHOCTH 16 OakTepranbHBIX (HIOTHIIOB, H3 KOTOPBIX TOIBKO
omuH unorur, 3721v34-24, pomien Bce KPUTEPHH HA KOHTAMUHAIIHIO. DTOT (PHIIOTHIT OBLT JOMHHUPYIOIIAM
1 BI04 41,4 % KIOHOB C TpeMs aJlIeIbHBIMI BAPHAHTAMH, HO OCTaJICS HEKIACCH(QHIPOBAHHBIM, TIOKa3aB
87,7 % cxoxcrsa ¢ Ommkaiimmm takconoM B GenBank Mucilaginibacter daejeonensis NR_041505 u3 pumyma
Bacteroidota (cemeiictBo Sphingobacteriaceae). Texnomnorus Oxford Nanopore cexBennpoanus nana 21067
npoutennit 11 oopasua 3721 M u 3780 mpourenuii as korTpons. M3 Hux 7203 (34 %) u 1988 (53 %) npoure-
HU U1 00pasma JIb/1a B KOHTPOIIsS, COOTBETCTBEHHO, OBUTH KIacCH()HIIPOBAHBI ¢ aKKypaTHOCTBIO 93 Y. st
o0pasta 3721 m 66 naenTH(HIEPoBaH 21 GaKTepHANbHBI (PUIOTHII ¢ YUCICHHOCTBIO TaKCOHOB BhImIe 0,5 %.
[TaTHAIATE U3 HUX OKA3aJIMCh OOIIMME ¢ HaXOAKaMu 1o CaHTepy, a OCTalbHbIC IeCTh ObITH YHUKAILHBIMA,
HO IPHCYTCTBOBAJIM B HAHOIIOPOBOM KOHTPOJIE HIIM OKa3alHCh OUCBUIHBIMU KOHTAMHHAHTaMu. [IaTHaIaTh
(uIoTHIIOB, COBMAJAIOMNX C TAKOBBIMU 0 CaHKEPY, OBUIH ONPE/IeIeHB! Kak KOHTaMUHAHTBL. OumoTui mo
Conmxepy 3721v34-24, KoTOPBIif CYUTAICS ICTUHHON HAXOKOM IS BOJIBI 03¢pa, B HAHOIOPOBOM CEKBEHHPOBA-
Hu OBLT 00HAPYKEH Kak B 00pasiie baa 3721 M, Tak u KOHTPOJIE, T. €. ObLI TAaKXKEe OTHECEH K KOHTAMHHAHTAM.
Takum 00pa3oM, caMblil BEpXHUI TOPU3OHT BOZIBI B 03epe BocTok Moxer He comepxkars MukpobHoit [JHK.
JI1s TIPOSICHEHHS 9TOTO BOIIPOCA MPOBOAATCS JATbHEHIIIE HCCIIEIOBAHNS 3aMEeP3IIIX B CKBKUHE TIPOO BOMIBL.

KiroueBble ciioBa: AHTapKTHa, BCKPBITHE 03€pa, ITy0oKoe OypeHHe BO JIbY, 3arpsA3HeHNE, 3aMep3Ias 03epHas
BOJIa, MHKPOOHBIE COO0IECTBA, HAHOIOPOBOE CEKBEHUPOBAHIE, TIOIEHIKOBOE 03¢p0 BocTok
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