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Abstract

The Aral Sea is a unique body of water and is an unstable ecological zone. The soils of the Aral
Sea are an example of arid salt accumulation, where a specific type of solonchaks with a unique
microflora are formed. The study of the microflora of waters and bottom sediments of the Aral Sea is
currently receiving much attention, but there are no reports of the existence of luminescent microflora in
this water area.

Luminescent bacteria mainly inhabit the waters of seas and oceans, but not salt lakes and fresh
water bodies. Here, for the first time, we report the discovery of luminescent microflora in the Aral Sea,
which is a body of water with a complex hydrochemical nature separated from the ocean, which is
characterized by strong fluctuations in temperature and salinity. The presence of at least two species of
luminescent bacteria belonging to the genus Vibrio inhabiting the waters of the North Aral Sea has been
shown. Considering the significant changes in temperature and salinity of the Aral water, apparently,
these species can occupy different ecological niches that arise with changing seasons, water flow, etc.
Isolated strains of luminescent bacteria can in the future be used for bioluminescent analysis of integral
toxicity. It is assumed that the microflora, which is accustomed to the current environmental conditions,
may be more sensitive to changes in the particular biotope.

Keywords: bioluminescent bacteria, diversity, Aral Sea, Vibrionaceae.

Almost all luminous marine bacteria belong to the family Vibrionaceae (genera: Vibrio,
Photobacterium, Aliivibrio) [1]. The large number of species within this taxon determines the
diversity of ecological niches occupied by these bacteria [2]. It is known that lux-operons, which
determine the ability of bacteria to bioluminescence, are often spread between species via
horizontal gene transfer [3]. There is still debate about the role of lux-operons in the evolutionary
process of habitat development by luminescent bacteria [4]. There are reports on the protective
functions of luciferases against reactive oxygen species and UV radiation [5]. Symbiotic and
commensal relationships based on luminescence are better studied [6, 7]. Anyway, the
prevalence of luminescent microflora in marine biotopes is very high in contrast to terrestrial
conditions, where only a few representatives of the genus Photorhabdus are found [8]. In
addition, there is no report on colonization of freshwater bodies by luminescent microflora in the
literature. Moreover, there are no reports on the detection of such bacteria in small saline water
bodies completely closed from the world ocean (such as the Dead Sea and many smaller saline
lakes) too. Only the Caspian Sea, as reported by Iranian scientists [9], has representatives of the
genus Vibrio capable of bioluminescence. Luminescent bacteria are often used for
bioluminescent analysis of integral and specific toxicity [10, 11]. It is assumed that the
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microflora, which is adapted to the current environmental conditions, may be more sensitive to
changes in the particular biotope, which determines the relevance of the search for endemic
luminescent strains.

In this paper, we report for the first time the detection of luminescent bacteria in the Aral
Sea.

Materials and methods of research

Sample collection

The collection of microflora samples was carried out similarly to previously performed
work [12]. A sterile cotton swab was dipped into water or another source of bacteria and then
swiped over the surface of the agarized medium in a Petri dish, and then the Petri dish was
incubated until individual colonies appeared. To obtain individual colonies, streak plate method
was used with several sterile cotton swabs. When taking a sample of the intestinal microflora of
fish, the contents of the midgut were used to obtain the greatest diversity of bacterial species
represented and to reduce cross-contamination between caught fish [13]. To do this, the fish was
opened, the intestines were cut in the middle part and a small amount of the contents was
squeezed out onto a cotton swab.

Cultivation of bacteria

Bacteria were grown on the surface of SWT [14] agarized medium (5 g/L tryptone, 2.5 g/L
yeast extract, 3 g/L glycerol, 15 g/L bactoagar and variable amount of sea salt). Media with 15,
35 and 70 g/L sea salt content were used to cover the greatest diversity of bacterial species,
because The Aral Sea is characterized by large differences in salinity from place to place [15].

Determination of the genus

To determine the genus of bacteria, 16S rRNA sequences were analyzed. For this purpose,
total DNA from pure culture was isolated using a set of reagents "TIIpo6a-Dkcmpecc” (Syntol,
Russia). The 16S rRNA gene fragment was amplified using  primers
CGTGCCAGCAGCCGCGGCGGTAATAATA and GTGTGTGTACAAGGCCCGGGAACG,
purified by electroelution and sequenced according to the Sanger method in "Evrogen”
(Moscow, Russia). The phylogenetic tree was constructed using the MEGA-X program [16] and
16S rRNA reference sequences from the ncbi.nih.gov database.

Results and discussion

In 2023, an expedition was carried out to the southern shore of the North Aral Sea with the
aim of collecting microflora samples and searching for luminescent bacteria. Microflora samples
were taken from water, bottom sediments and intestinal contents of fish caught in the North Aral
Sea. Since water salinity varies significantly in the North Aral Sea, bacteria from each source
were inoculated into several Petri dishes with a rich nutrient medium with different contents of
sea salt, namely 10, 35 and 70 g/L. Concentration 10 g/L corresponds to the average salinity of
the Small Aral Sea [15], 35 g/L allows isolating strains that are more halophilic/halotolerant. 70
o/L was used when sowing samples from water and bottom sediments of more saline regions of
the water area and salt marshes. The following is a list of sample collection sites:

e Seawater near shore taken from the North Aral Sea near Bogen village, Aral District,
Kyzylorda Region.

e Coastal soil and organic emissions from the shore of the North Aral Sea near Bogen
village, Aral District, Kyzylorda Region.

e Intestinal contents of commercial fish (16 pieces, including roach, VVolga zander, carp,
ziege, and asp), caught not more than 2 hours before seeding in the North Aral Sea and
purchased from local fishermen.

e Water from small lakes and channels near the dam between the North and South Aral
Seas.

Samples were also collected near Bogen village, Aral District, from the water of a salt
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marsh, characterized as a red semi-liquid mass with an orange-black sediment (Fig. 1A).

Figure 1 — Photo of collecting samples for bacterial sowing from a salt marsh near Bogen village (A).
Colonies of luminescent bacteria from the North Aral Sea in the light (B) and in the dark (C).

Sieving of collected samples onto the surface of the nutrient medium in Petri dishes was
carried out in the field at the place of sample collection. Petri dishes with sowed samples were
incubated at room temperature (20-28°C) for ~30 hours, then during transportation to the
laboratory (within 3-4 days) the temperature was not fixed and ranged from 4°C (refrigerator) to
25°C (room temperature with air conditioning). The bioluminescence ability of the obtained
colonies was checked visually in a dark room (Fig. 1B) and using a luminometer.

As a result, luminescent colonies were detected only in samples collected from the water
area of North Aral. Luminescent bacteria were detected both in water and organic emissions on
the shore of the North Aral and in the intestines of 15 out of 16 fish caught in the reservoir 1-2
hours before sampling. It is noteworthy that luminescent bacteria were detected in the intestines
of freshwater fish species such as the carp, roach, and VVolga zander, which, however, are able to
feed in semi-saline waters close to river mouths (Volga, Ural, and Amu Darya). At the next
stage, the luminescent colonies were subcultured, and the isolated strains were cultivated on an
agar medium with a salt concentration of 35 g/L at a temperature of 30°C. Two morphological
types of colonies were found within the isolated strains (Fig. 1C). Representatives of each
morphological type were selected for taxonomic identification. To determine the taxonomic
affiliation of the isolated strains, sequencing of the 16S rRNA gene was performed (nucleotide
sequences of strains RK2 and RK27 are deposited in the NCBI database under numbers
PP440233 and PP440234, respectively) and phylogenetic analysis of the sequences obtained was
carried out. Figure 2 shows the phylogenetic tree for the two isolated strains and the closest type
strains of luminescent bacteria Vibrionaceae.
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Figure 2 - Phylogenetic tree based on 450 bp 16S rRNA sequences of type luminescent bacterial strains of
the family Vibrionaceae. Photorhabdus luminescens used to root the tree.

As shown in Figure 2, analysis of the 16S ribosomal RNA gene sequence allowed the
genus of the isolated clones to be identified as Vibrio.

Metagenomic study of water from the water area of the North Aral Sea [17] showed the
presence of a significant number of vibrios as part of the microbiota. However, the search for
genes encoding luciferases in the metagenomic data did not yield positive results. This is
surprising, because luminescent bacteria, as our results showed, are very common (>90% of fish
are carriers of luminescent microflora) and their titer in sea water is large enough to obtain
multiple luminescent colonies when adding a small amount of sea water to the nutrient medium
in Petri dishes. Since all known marine luminescent bacteria belong to the family Vibrionaceae
[2], it is not surprising that our work revealed that the luminescent microbiota of the Aral Sea
belongs to the genus Vibrio. The fact populating of originally freshwater fish species by
luminescent microbiota looks intriguing. Since the analysis was performed on a rather short
section of the genome, and the genus Vibrio currently contains more than 150 species, precise
species identification requires additional research. It will also be important to study the genetics
of isolated strains in more detail to assess the speed of the molecular clock in a single body of
water such as the Aral Sea in comparison to the Caspian Sea and the global ocean. Previously,
seasonal fluctuations in the colonization of the intestines of fish from the Okhotsk and Bering
Seas with luminescent psychrophilic bacteria Aliivibrio logei and Photobacterium phosphoreum
were shown [14]. In this regard, it is of interest to further study the ecological niches occupied by
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these types of bacteria, because in the samples we collected, strains of two morphological types
were found with different frequencies: strains similar to RK2 were noticeably more common.

Conclusion

This work presents new data on the spontaneous luminescence of a number of microbial
cultures from the Aral Sea, which is a water body with a complex hydrochemical nature due to
strong fluctuations in habitat conditions. The presence of at least two species of luminescent
bacteria belonging to the Vibrio genus, living in the waters of the North Aral Sea and inhabiting
the intestines of freshwater fish, was shown. Unusual behavior of marine microflora in
interaction with representatives of freshwater fish can serve as a pioneer study of new ecological
niches of luminescent microorganisms.
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JIOMUHECIAPYIOIIASA MUKPODJIOPA APAJIA

AHHOTALUSA

Apallbckoe MOpe - YHUKaJIbHBIA BOJIOEM, SIBISCTCS HECTAOWIBHON 3KOJOTHYECKOM 30HOM. [1ouBEI
ApallbcKOTO MOpS SIBJSIFOTCSI 00pa3lioM apuIHOTO COJCHAKOIUICHHUS, T1ie (hOPMUPYETCS CIEIUPUISCKUN
THIl COJIOHYAKOB C YHHKAJIbHON MuKpodopoi. M3ydeHni0o MHKpOGIOPHl BOA M JOHHBIX OTIOMKCHHM
ApallbcKOro MOpsS B HACTOSIIIEE BpeMs yaAeNseTcss OoNblioe BHUMAaHHWE, OJHAKO COOOIIEHHH O
CYIIIECTBOBAHUY JIIOMHHECITUPYIONICH MUKPO(DIIOPHI B 3TOH aKBATOPUH HE UMECTCHL.

JromuHectmpyomue OakTepud B OCHOBHOM HACEISIOT aKBAaTOPHUM MOpEH M OKeaHOB, HO HE
COJIEHBIX 03€p M MPECHBIX BOJOEMOB. 371eCh BIIEPBBIE COOOIIaeTcsi 00 0OHApyKEHUH JTFOMUHECITPYIOIIEH
MUKPO(IIOpEI B ApabCKOM MOpE, KOTOPOE SIBISICTCSI OTIAJICHHBIM OT OKEaHa BOJOEMOM CO CIOXKHON
THAPOXUMHUYECKON TPUPOAOH, XapaKTepU3YIOIIeHCs CHIBHBIMU KOJICOAHMAMU TEMIepaTyphl U
coieHocTH. [loKa3aHO HamMuhe Kak MHHHMYM JIByX MpHUHAUIe)amux K poay Vibrio Bumos
JIOMUHECIIMPYIOIUX OaKTepHii, HACENSIONINX aKBATOPUIO Maioro Apana. YUWTHIBas CYIIECTBEHHBIC
nepernajpl TeMIEpaTyphl M COJCHOCTH BOZABI Apaia, MO-BHIUMOMY, NaHHBIE BUABI MOTYT 3aHUMAaTh
pa3iauyHbBIe SKOJOTMYECKHE HHINM, BO3HHUKAIOIIME IIPH CMEHE Ce30HOB, OOBOAHEHHOCTH U Jp.
W301upoBaHHbBIC MITAMMBI JIFOMUHECIICHTHBIX OAKTEPHid B NIEPCIIEKTUBE MOTYT OBITh MCIIOJIb30BaHbBI JJIs
OMOJIOMHUHECIIEHTHOTO aHalW3a WHTETPabHOW TOKCHYHOCTH. llpenamomaraercs, 4to MUKpodIopa,
MIPUBBIYHAS K CJIOKUBIIMMCS YCIOBUSAM OKPYIKAIOIICH Cpe/bl, MOXKET OKa3aThcs 00Jiee YyBCTBUTEIbHA K
W3MEHEHUSIM KOHKPETHOTO OnoTora.

KamoueBble ciaoBa: OHONIOMHHECIIEHTHBIE OakTepuw, pa3HooOpasme, ApaiabCkoe MOpe,
Vibrionaceae.
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APAJI TEHI3IHIH JIIOMUHECIHEHTTI MUKPO®JIOPACHI
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Tyiiin

Apan TeHi3i-Oipereil cy aWABIHBI, TYPAKChI3 DKOJOTHSUIBIK aiMak. Apall TEHi3iHIH TOIIBIPAFhI
KYpFaK TY3Ibl JKMHAKTAyObIH MBICAbl OONBIT TaOBIIaAbl, OHma Oipereii Mukpodopacsl 0Oap
copTranmapablH Oenrimi 6ip Typi KajblnTacaabl. Apayl TEHI3iHIH cylapbl MeH TyOl MIeriHAiNepiHiH
MHUKpOQIIOpachIH 3epTTeyre Kasipri yakplTTa Kem KeHin Oeminyde, Oipak Oyn akBaTopusga
JIOMHHECTICHTTI MUKPOMIOpaHBIH 0ap eKEHAITT Typabl MOJIIMETTED JKOK.

JlromuHecIeHTTI OakTepusmap TY3Abl KeJIep MEH TYIIbl Cy KOMMamapblHIa eMec, Heri3iHeH
TEHi3Aep MEH MyXUTTapia Tipwinik erexi. by makamaga anram per TemmepaTypa MEH TY3AbUIBIKTHIH
KaTThl aybITKybIMEH CHIATTaJaThIH, KYPAETl THAPOXUMHUSUIBIK TaOuraThl Oap, MyXUTTaH OeJIHTeH Cy
KoMMachl OONBIN TaObUIATBIH Apall TEHi3iHAE JIFOMHHECIEHTTI MHUKPOQUIOpAHBIH TaObUTybl TYpab
xabapraiiMe3. MyHna, Kimri ApanabliH akBaTOPHSCHIH MEKEHAEHTIH JTIOMHHECHEHTTI OaKTepHsIapablH
Vibrio TykeIMmachiHa jKaTaThlH KeM JereHjae €Ki TYpiHiH OOaysl KOpCETiIreH. ApalIblH CYBIHBIH
TeMIlepaTypacbl MEH TY3/IbUIBIFBIHBIH aWTapJbIKTall e3repyiH ecKepe OTBHIPBIN, Oy TYpJiep KbUI
Me3TiIIepiHe, Cy TAacKbIHBbIHA >XoHE T.0. e3repicTep Ke3iHAe mNaiiga OOMaTHIH SPTYPIl DKOJOTHUSUIIBIK
HUIIAIapra OaiyaHbIcThl 00Mybl MyMKiH. bomamrakra JioMUHECHEHTTI OaKkTepusUIapIblH OKIIayJaHFaH
HITaMIapbl MHTErPaNbl YHITTHUIBIKTEIH OHONIOMUHECHSHTTIK TaNJaybl YIIiH MaiJalaHbUTybl MYMKIH.
Kopmaran opranblH Kasipri >KargaiiapslHa YipeHreH wukpoduopa Oenrimi Oip OHOTONTAFrbI
e3repicrepre ce3imMTan 00Iysl MYMKiH el OoKaHaIbl.

KinTTi ce3nep: OnomroMuHECIIEHTTI OakTepusiap, SpTypiik, Apan Tewisi, Vibrionaceae.

Bapnbik  skapelk ImbIFapreimn - Oakrepusuiap  Vibrionaceae  TyKbIMIachlHA  KaTaJbl
(tyxeiMaacrap:Vibrio, Photobacterium, Aliivibrio) [1]. Bubpuongap abii )aTkaH 5KOJIOTHSIIBIK,
HUIIATAPBIH OPTYPJILUITT OChl TAKCOHHBIH KYpPaMbIHIAFbl KONTETeH TYPJEpHAl aHbIKTaiael [2].
buomoMuHeceHus OakTepUsUIapbIHBIH KaOIeTiH aHBIKTalTHIH |UX-omeponaapsl KebiHece
KOJIICHEH TYpapajblK TachIMalgay apKpUIbl TapanaTeiHel Oenrimi [3].  JllomMHHECHEHTTI
OakTepusIIapIbIH Tapaly allMarbiH JaMbITYIbIH YBOJIIOIUSIIBIK MPoIecinae lUX-onepoHaapbIiHbIH
peni Typanel om jae mikiprazac Ttyaeipyna [4]. Jlouudepaszamapasiy orreri MeH YK-
coyllenieHyaiH OelceHal TypJiepiHEeH KOpFaHbIC (DYHKIMSUIAphl Typalibl MojiMerTtep Oap [5].
JIroMHHECIIEHIIMAFa HETI3[eNITeH CUMOMOTHKAIIBIK JKOHE KOMMEHLMANIIbl KaTbIHAcTap KeOipek
3epTTeIreH 00JbIT caHanaawl [6, 7 |. Kanaii 6onranga na, TeH13 OMoTONTapbIHAA JTFOMUHECIISHTTI
MHKPO(]IOpaHBIH Tapallybl KepJIeri Karaaiiapra Kaparanaa eTe sxorapsl, MyHaa Photorhabdus
TYKBIMJIACBIHBIH OlpHEIIe oKiyiaepi FaHa Oaikanass [8].

Onebuerrepae  TYIBI Cy  OOBEKTUIEPIHIH  JIIOMUHECHEHTTI  MHUKpO(IOpaHbIH
KOJIOHM3AIMSACHl Typalbl MoniMeTTep KOK. OHBIH YCTiHEe, MyHIail OaKTepHsUIapIbIH
JTYHUEXKY3UTIK MYXUTTapIaH TOJBIFBIMEH jKaObUIFaH IIAFbIH TY3/bI Cy KOMManapbIHIa (MBICAJIBI,
Oni TeHI3 XKoHE KONTereH YCaK TY3/bl Keyjaep) TaObUIFaHbl Typalbl MOJIMETTEP JKOK. Tek
Kacrmii TeHi3iHme, upan ranbiMaapsl [9] xabapnaraHnaii, OMOTIOMUHECIHEHIUSFA KaOlleTTi
Vibrio TykpiMaaceiHbIH OKinaepi Oap. JIIOMHHECHEHTTI OakTepHsuIap HHTETPAIAbI JKOHE
CTIeIU(HUKAIBIK YHITTBUIBIKTBIH OMOJIOMUHECHCHIUSIIBIK Talaybl YIIiH XHi KojnaHbpuiaasl [ 10,
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11]. Kasipri opta xarnaitnapsina oefiimaenereH MuUkpoduiopa 6enrisi 6ip OMOTONTHIH e3repyiHe
ce3iMTasr 00JTybl MYMKIH, OYJT SHIEMHUSIIBIK JTIOMUHECIICHTT] MITaMMIAPAbI 131C€YAIH ©3€KTUIIrH
AHBIKTaNIbI.

byn xywmpicra 013 amram per Apal TEHI3IHIE JIOMHHECIEHTTI MHKPOQIOpaHbIH
TaObUIFaHbI TypaJibl XabapaaitmMbI3.

Marepunannap MeH daictep

Yarinepai xuHay

Muxkpodaopa yiariiepin xuHay OypbIH OpbIHIAIFaH JKYMbICTapFa yKcac xyprizinai [12].
Crepuib/ii MaKTa TAMIIOHBIH CyFa HeMece OaKkTepusuiapAblH 0acka Ke3iHe 0aThIPhIT, COCBIH OHBI
[etpu TabakmackiHaa arapibsl OpTaHbIH O€TiHE KYprizeni. ¥ ChIHBUIFaH OaKTepUSIIBIK TYPICPIiH
ajlyaH TYPJUIITIH aly YIIH JKOHE ayJlaHFaH OajbIKTap apachIHAAFbl ©3apa JIAaCTaHYAbl a3anTy
YIIiH OaJIbIKTapAbIH iMIeK MHKPOQIIOPACBIHBIH YITICIH aly Ke3iHAe OpTaHFbl iMIeKTiH Oeiri
navganadeuiael [13]. On yuriH OGanblK 1IIIH amibIl, IEKTEpiH OpTaHFBI OOJIriH Kecim, MakTa
TAaMIIOHBIHA a3 MOJIIIEp/Ie ChIFBIHIBICH anbIHAbL. [leTpu Tabakmiacekl jkeke KOJIOHMsJIAp manjaa
OosrraHfa JIeliH MHKyOanusutanaapl. JKeke KOJOHHSIApIbl ally YIIiH OlpHeIIe CTepHIbIl MaKTa
TaMIOHIapbl Oap KOFANIATBIH KOJAK SICI KOJIJAHBUIIBI.

bakrepusinapasl ecipy

Bakrepustmap SWT arap [14] opTtacbiabiy (5 1/11 TpUNTOH, 2,5 T/71 alIBITKBI CHIFBIHIBICH, 3
r/n rnuauepuH, 15 r/m Gakroarapbl »KoHE TEHI3 TY3BIHBIH e3repMeni menmepi) Oerinae, 30°C
Temreparypaza ecipiai. by skymeicta kypambiaaa 15, 35 sxone 70 r/1 TeHi3 Ty3bl Oap opranap
naiganaHbeUIabel, ce0e0l OaKTepUsIIBIK TYPJEPAIH adyaH TYPJUIITH KaMTy YIIiH >KacaJIbIHAbI,
OUTKeHI Apai TeHi31 ayJlaHHaH ay/laHFa TY3/bUIBIKTHIH YJIKEH ©3repyiMeH cunarranazst [15].

TyBICTBIKTBIK aHBIKTaMAaChl

BakrepusimapaplH TybICTBIK OaiiyaHbIChiH aHbIKTay ymiH 16S pPHK Tiz0erine Tammay
kyprizinmi. On  ymie  Taza  makeuigad  oxannel  JJHK  "TIpoGa-Dkcmpecc"  peakTuBTEp
KUBIHTBIFbIMEH (Cunton, Peceit) Oeminin anbigel, 16S pPHK reninin  ¢parmenti
CGTGCCAGCAGCCGCGGTAATA KOHE GTGTGTACAAGGCCCGGGAACG
npaiimMepiepiHiH KeMeriMeH KYLICHTIIAl, 3JEKTPORIIONUsIMEH Ta3apThliabl koHe "EBporenre"
(Mackey, Peceit) Conrep omiciMeH cekBeHupicHai. PuioreHeTukanslk ararmr NCbi.nih.gov
nepexkkopbiaaarsl MEGA-X Garnapnamacs [16] sxone 16S pPHK anbikramansik Ti36€ri apKbUIbl
KYPacCThIPbUI/IBL.

3epTTey HOTHKEJIEPI KIHE 0JIaPAbI TAJIAAY

2023 xbutbl MUKpOQIIOpa YATUIEPIH XKUHAY JKOHE JIIOMUHECIICHTTI OaKTepHsuapasl i3/1ey
MakcatbiHaa Kimri Apan TeHi31HIH OHTYCTIK »KaFajlayblHa dKCIIeTUINsS KYprizuial. Mukpodiopa
yarinepi Kimi Apasn TeHi3iHeH aynanFaH OalbIKTapAbIH CybIHaH, TYOIHAET] MeriHAIIepACH KoHe
ek KypaMbIHAAFbl 3aTTapaaH ainblHabl. OiTkeHi Kimni Apan TeHI3IHAE CYABIH TY3IbUIBIFBI
alTapibIKTail ©3repeTiHIIKTEH, COHABIKTaH 9p KO3/1eH OakTepusuIapblH op TYPJIi TEHI3 Ty3bl Oap
artan aitkanma 10, 35 xone 70 r/n 6ait KopekTik optacel Oap OipHerie [leTpu TabakuramapsiHa
erinai. 10 r/n Kimi Apan TeHi3iHzaeri opramia Ty3 KOHIIGHTpalUsChIHA ColiKec Keneni, 35 1/ aca
rano(wIIb11/TaTOTOAEPAHTTHl IITAMMIAPBLI OKIIayJayFa MyMKIHIIK Oepeni. 70 /1 akBaTopus
KOHE COPTaHJAP/IBIH HEFYPIIBIM TY3/IbI KEPIIEPIHIH Cy KoHE TYOl MeriHaiepiHeH YATIepal ery
Ke31H/Ie aiJaanblIabl. TOMeH Ie Yariiepal )KUHay OpbIHAAPBIHBIH Ti3iM1 OepiireH:

Ke3pu10paa o6mbickl, Apan aynansl, bereH aybUTbIHBIH MaHbIHAAFGI Kimni Apan TeHi3iHeH
aJIbIHFaH TEHI3 CYBI.

¢ Kn13pu10paa 001bICkl, Apan aynanbl, bered aybuibIHBIH MaHbIHAAFB! Kinm Apai TeHi31HIH
YKaFaChIHAH YKaFaJbIK TOMBIPAK KOHE OPTraHUKAJIBIK [IBIFAPbIHABLIAP.

o Kimi Apan TeHi3iHzae eryzeH 2 caraT OypbIH ayJaHFaH jKOHE JKEPriliKTi OalbIKIIbIIapAaH
CaTBIN aJBIHFAH KOCIMIIUTIK OanmbIkTapAbiH (16 maHa, OHBIH iTIHAC KapaKyWphIK, Oepii, ca3aH,
KBUTBIIIOANTBIK, aKChLIA) 1IEKTePiHIH KYPaMBbl.

o Kimi sxoHe YJIKeH Apaj TeHi3zlepi apachblHIarbl OereT MaHbIHIAFbl MIAFbIH KOJIep MEH

153



MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Nel (44) 2024 www. imv-journal.kz

KaHaH,Z[apI[BIH CYBI.

Conpaii-ak, Apan aygansl bereH ayblIbIHBIH MaHBIH/IA CapFBINI-Kapa MeriHaici 0ap KbI3bUT
XKapThUIall CYHWBIK Macca peTiHJAE CHIATTalaThIH TY3[bl OAaTHaKThl CyJaH YJTUIEp KHUHAJJIbI
(cyper 1 A).

A I

Cyper | - boreHn (A) MaHBIHAAFBI TY3AbI OaTNaKTaH OakTepHsUIapAbl ceOy YIIiH YIriIepi sKuHay
¢dotocyperti. XKapeikra (Bb) sxoHe Kapanrbiaa (B) kit ApaiibiH JFOMHHECHEHTTI OaKTepUsIapbIHBIH
KOJIOHYSIIApHI.

Ipiktenren ynrinepai Ilerpu TabakmanmapblHIaFel KOPEKTIK OpTaHbIH OeTiHe ceOy,
yirinepai xuHay opHbIHAA Kyprizinai [amsipanker yarizepi 6ap Iletpu tabakrapsl Genme
temriepatypacbiaga 20-28°C ~30 caraT Ooifbl WHKYyOalMsUIaHIbI, COJAH KEHiH 3epTxaHara
TaceIMaiay mnporeciane (3-4 xkyH imiHzae) Temmnepatypa Oekitinmeni xxoHe 4°C (ToHA3BITKBII)
25°C (xommguimoHepi Oap Oenme TeMmIiepaTypachl) apaiblFbIHAA OOJABl.  AJIBIHFAH
KOJIOHUSITApBIH OMOJTIOMHHECHCHIINA KabineTi KapaHrbl Oenmene BU3yaiasl Typae (cypet 1 B)
YKOHE JTIOMUHOMETPAIH KOMETIMEH TeKCepiai

Hotwxecinne moMuHECHEHTTI KonoHusap Tek Kimi ApannslH  aKBaTOPHUSCHIHAH
JKUHAJIFaH YJTiaepaeH Ta0buiabl. JIloMMHECTICHTTI OakTepusiiap cynaa jaa, Kimi ApaiaslH TeHI3
JKOJIAFBIH/IAFBl OPTaHWKAIBIK IIBIFAPBIHIBUIAPAA Ja, ChIHaMajap alblHFaHfa Jedin 1-2 carar
OypbhIH TOoFraHaa aynaHraH 16 OanbIKTBIH 15-HIH imexkTepiHae ae TaObuIAbl. JIFOMUHECIIEHTTI
OakTepusulap TYIIBI Cy OaNbIKTaphIHBIH MBbICAJbl, aKChUIAa, KapaKyHpbHIK, Oepil TypJiepiHiH
IIEKTepIHeH TaOBbUIFaH, ajlaiijia, ©3€HACP/IIH CcaralapblHa JKaKbIH JKapThUIAl TY3IbI Cyrapa
(Emin, Opan, Amypmapusi) macca XMHayFa KaOuleTTi ekeHmiri Hazap ayaapTansl (cypetlb).
TakCOHOMUSIIBIK COMKECTUTIKTI aHBIKTAY YIIIH op MOP(OJIOTHSIBIK TUIITIH OKUIAEP] TaH aJ/IbI.
OxmaynanfaH IITaMMIAPABIH TaKCOHOMUSUIBIK OaiJIaHBICHIH aHBIKTAY YIIIH PUOOCOMAIBIK
PHK-uw1H 16S reni cexBenupaenai (RC2 xone RK27 mraMMaapbeiHbIH HYKJICOTHATEP Ti30€ri
coiikecinme PP440233 sxone PP440234 nemipnepimen NCBI nepekkopbiHia cakTairaH) xKoHE
ajbIHFaH Ti30eKkTepre (UIOTCHETHKANBIK Taljay >Kacaljbl. 2-CypeTTe €Ki OKIIayJIaHFaH
IITAMMFa apHaIFaH (QUJIOTCHETHKANBIK aramTap JkoHe Vibrionaceae IJIIOMHUHHCIICHTTI
OakTepusIapAblH €H >KaKbIH THIITIK MITaMIapbl KOPCETUITEH.
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V. jasicida
V. aquamarinus
V. harveyi
V. parahaemolyticus Vibrio
RK27

V. cholerae

— RK2

A, salmonicida

A fischeri

r A finisterrensis Aliivibrio

A. sifiae

A. logei

P. leiognathi

P. piscicola

Photobacteritm
P. phosphoreum

P. iliopiscarium

P. luminescens

Cypet 2 - 450 .H. Ti30eKTepiHe HeTi3aenreH (UIOTeHETHKAIIBIK aFalll.
Criptkel Ton petinge Vibrionaceae, Photorhabdus luminescens TykbiMaachIHBIH OaKTepHsIapbIHBIH
THIITIK JIIOMUHECTICHTTI mTaMmMaapeIiaeiH 16S pPHK anbramst

2-CypeTTeH Kepin OThIpraHbIMb3aaid, pubocoManslk PHK-mbiH 16S  renmik TizOerin
Tayaay OKIIayJaHFaH KIIOHIAP/IbIH TYBICTHIK Oaitmansiceit VIDrio peTinae aHbIKTayFa MYMKiHJIIK
Oepi.

Kinni Apan TeHi31 cyJapblHBIH METareHOMHUKAIBIK 3epTTeyi Kesinae [17] mMukpobuoTama
BUOPHOHJAPBIH aWTapibIKTail MeuiepiHiH OOJMyblH KepceTTi. MeTareHOMABIK JAepeKTepe
monudepazanapbl KOATAUTHIH TEHAEPl 13/Iey OH HOTHXKE OepMereHiH aTam ©TKEH >KoH. by
TaHKAJIAPJIbIK, OUTKEH1 O13/11H HOTMKEIEepiMi3 KOpCeTKeHeH (IyopecleHTTI OakTepusiap, eTe
KeH Tapayira (>0anbIKTapasiH 90% - bl hiyopecieHTTi MUKpO(hIOpaHbIH TaChIMaAayIIbLIaPHh)
KOHE OJIapAbIH TEHI3 CYBIHAAFbl TUTPI JKETKUTIKTI YJKEH OOJFaHIBIKTaH TEHI3 CYybIHaH
OaKTepHUSIIBIK JKacylanap/IblH KOHIIEHTpAIMsIChIHA KYT1HOEH, [leTpu BIIBICBIHIAFB KOPEKTIK
opTara a3 MeJjIuepie cy Kyilbln, OipHemie JIIOMUHECHEHTTI KOJOHHsUIApAbl aiyFa OoJajbl.
Bapneik  Oenrimi  TeHi3 mroMuHecueHTTI Oakrepustiapel  Vibrionaceae [2] TyKbIMaachiHa
KATATBIHABIKTAH, OI3[1H  JKYMBICBIMBI3IBIH  HOTIDKECIHAE  ApanablH  JTIOMUHECIICHTTI
mukpodopacel  Vibrio TyKeIMIachlHa JKaTaTHIHBIH AaHBIKTAFAaHBIMBI3 TaHKAJIAPJIBIK €MEC.
Bacrankpina Tyl cyaarsl OanblK Typiepl JJIOMUHECIEHTTI MUKPOQIIOpara KOHBICTAHFAH/IbIFbI
KBI3BIKTBI KOpiHEIl. OWTKEHI Tajijay TEeHOMHBIH JKETKUTIKTI KbICKAa ydYacKeci OoibIHIIA
xyprizingi, an Vibrio tykeimbiaaa kasipri yakeitta RK27 mrammeiabig V. vulnificus -ka, an
RK2 mrammerasiy V. cholerae -re »kakpIHABIFBIHBIH afKbIH KOpPiHyiHe KapamactaH, 150-men
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actaM Typ 0ap, HaKTHI TYpAl aHBIKTAy KOCHIMIIA 3epTTeyiepai KaxeT ereni. Kacruit TeHi3i MeH
TYHUSXKY3UTIK MYXHUT aKBAaTOPHUSCHIMEH CalBICTBIpFaHAa Apall TEHI31 CHSKTBI KEKE CYy
AfIbIHBIHIAFBI  MOJICKYJIQJIBIK CaraTTapblH JKbUIIAMJBIFBIH OaFanay YIIIH OKIIayJIaHFaH
mTaMMIAp/IbIH TeHETUKACHIH eMKEeH-TerKell 3epTTey Je MaHbI3Abl Oosianel. bypeiH OXOTCK
*oHe bepuHT TeHi3aepiHaeri OanbIKTapIblH IIIeKTepiHiH TroMuHecHeHTTI necuxoduiai Aliivibrio
logei sxone Photobacterium phosphoreum 6akrepusiapbIHbIH KOJTOHH3AMUSICHIHBIH MayChIM/IBIK,
aybITKybl KepcerinreH [14]. Ocbiran GailaHbICTBI 013 TanmkaH OaKTEpUsUIApAbIH TYpPJEpi ajblll
JKaTKaH DKOJIOTHSUIBIK Tayaliajapabl OJaH opi 3€pTTEy KbI3BIFYIIBUIBIK TYIBIPAIbl, OUTKEHI 013
OpTYPIIi KHUUIIKTE XKHUHAFaH YITUIepae eki MOpQOIOrusIbIK TUNTIH mTaMmaapsl 6omasl: RK2-re
yKcac mramap auTapiabIKTal Kl Ke3/1eCTi.

KopbITbIHABI

XKymbicTa TIpIWIIIK €Ty OpTAChIHBIH KATThl ayBITKyblHA OaillaHBICTBI  Kypaeni
TUAPOXUMUSIIBIK TaOWFaThl Oap Cy KOWMachl OOJBINM TaObUIATBIH Apayl TeHI3iHIH OipkaTap
MHUKPOOPTaHU3MCPiHIH JIOMUHECHEHIMACH Typaibl jkaHa Moanimertep kentipiared. Kimi
ApanaplH Cy alJIbIHBIH MEKCHJICUTIH JKOHE TYIIBI Cy OalbIKTapBIHBIH 1MIEKTEPIH MEKCHICUTIH
(iryopecueHTTi OakTepusIapAbIH KeM jereHae eki VIDrio TyKpIMaachlHa jKaTaThlH TYPJICPiHIH
O6omybl  KepceTinreH. Tympl cy OambIKTaphIHBIH OKUIAEPIMEH ©3apa OpEKEeTTECYIEri TEeHi3
MHUKPO(IOPACKIHBIH E€peKIIe MIHE3-KYIKbl, JIOMHHECHEHTTI MMKpPOOPTaHM3MIEPIiH KaHa
SKOJIOTHUSUTIBIK TaOWFaTTa MEKECHJICUTIH OpHBIH 3€pieliey YIIiH, aJiFalliKbl 3epTTeyJiep PETiHJe
KbI3MET €Tyl MYMKIiH.

AnFbic

ABTopnap Apan aynaHbl AMaHOTKEN aybUIBIHBIH OajbIKIIbUIApbIHA KOHE OJIap.IbIH
Opuragupi AchUIOEKKe YiAriIepAl JKuHam, MUKpodopaHbl OacTamkbel €ry MpoIeciHe
KOMEKTECKEH1 YIIIiH, COHJai-aK oicepiktep AibOek KapcwibaeB men XKomapTka anFbiCTapbliH
oinmipeni

Kap:xblianasipy
by sxymbic PITH® kapkpUIbIK KOIIaybIMEH OpBIHAAIIRI, K00a Ne 22-14-00124.
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