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USE OF MODERN METHODS OF IDENTIFICATION
OF HYDROCARBON CONTAINING MICROORGANISMS ISOLATED
FROM THE MARINE ENVIRONMENT OF THE CASPIAN SEA

Abstract. Currently, the problem of the negative impact of petroleum hydrocarbons in the Caspian Sea has
become catastrophic. Intensive pollution of marine waters by oil and oil products, from production, transportation
and storage of hydrocarbons leads to the oppression of the sea ecosystem. Mechanical and physico-chemical methods
for cleaning the marine environment are characterized by low efficiency, secondary pollution and high cost. The
most promising is the use of microbiological methods for cleaning waters from oil pollution. In the article presents
the results of the identification of reactive oxidizing bacteria isolated from the marine environment of the Caspian
Sea, for further use in new biopreparation from oil pollutions.

From the sea water in bulk berths Aktau sea port and the port of Bautino (North Caspian) allocated
27 hydrocarbon isolates of microorganisms having the ability to oil degradation of these strains selected the 4 most
active cultures, which were identified as Bacillus cereus (2 strains), strain Bacillus sr.13 and Acinetobacter sr.10.

Article is written by results of the scientific project of grant financing of Committee of Science of the Ministry
of Education and Science of the Republic of Kazakhstan "Activization of the self-clearing ability of sea water of the
Caspian Sea from oil products". Article is issued thanks to the international project Tempus of IV IEMAST of
"Establishing Modern Master-level Studies in Industrial Ecology".

Key words: identification, morphological, cultural and biochemical properties of oil destructors, sequencing,
pure culture.

Introduction. The North Caspian is a unique water area, the hydrological and hydrochemical regime
of which is formed by complex processes due to frequent storm activity, water convergence, shallow
water, salinity variability and the influence of river flow.

In the general chain of human-hydrosphere interaction, an important link belongs to the management
of the marine environment, where high economic activity is carried out and flows of pollutants coming
from both the land and the sea face. Recently, water areas have suffered most from oil pollution, mostly of
anthropogenic origin. Intensive marine pollution by oil and oil products, from production, transportation
and storage of hydrocarbons lead to the oppression of the sea ecosystem. The most promising is the use of
microbiological methods for cleaning waters from oil pollution. This is because the microorganisms
effectively, quickly and without additional damages to the ecosystem can remove.

Microflora is a sensitive indicator of changes in the conditions of their environment, which is formed
from various physiological groups of microorganisms. The number and activity of microflora are largely
dependent on environmental and geographical factors. The processes taking place in water bodies are
closely related to the number of microorganisms.

It is in a situation of developing oil fields that it is of interest to monitor studies, identify patterns of
distribution of microscopic organisms, and use highly active strains to create biological products for
cleaning the marine environment from oil products.
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Main part. For the most complete and quick purification of waters from oil products cheaper to use
aboriginal strains of microorganisms that do not need to adapt to the environment into which they are
introduced. These bacteria begin destruction of oil faster than those microorganisms that allocated from
other biotopes.

For the emergence of biologics to allocate initially from seawater active bacteria-oil destructors,
determine their hydrocarbon-oxidizing activity, make an active consortium of microorganisms, identify,
etc.

The aim of this study was the identification of active oil destructors strains isolated from seawater
near the port of Bautino.

To achieve this goal, the following tasks were:

1. Conducting primary identification of the strains by culture-morphological, physiological and
biochemical properties;

2. Phylogenetic identification of strains carrying-based sequencer variable regions of the genes
encoding 16S rRNA;

The object of the research were 4 strains of microorganisms: Bacillus sp. 7 (B-1), Arhtrobacter sp. 13
(P-7), Bacillus sp. 27 (B-4) and Serratia sp. 10 (S-8) which was obtained from seawater near the Caspian
Sea Bautino port.

To identify strains used cytochemical methods and biochemical researches.

Preliminary identification of the isolated microorganisms was performed by culture-morphological,
physiological and biochemical characteristics, using the work of many authors [1-8].

For the identification of genetic strains were sent to the "State Research Institute of Genetics" PA on
solid medium and M9 as well as IIB liquid medium, cell titers was 106 CFU / ml. The species
identification was performed by polymerase chain reaction and further sequencing of PCR fragments of
16S rRNA gene using a universal primer system [9-21].

Thus, held primary identification obtained pure cultures. Research was performed on liquid or solid
nutrient mediums are shown in (table 1).

Table 1 — Growth of pure cultures in various mediums

Name of culture Growth in the BCH Growth in the IPA Growth on M9 with oil
Bacillus sp. 7 (B-1) Abundant growth in the Colonies larger than 2 cm in colony point, convex, gray,
form of flakes of cotton, diameter, grow on agar, with dull, flat edge of the
lumps suspended not even a fringed edge, colonies, mucous
folded, convex, dull, gray consistency
Serratia sp. 10 (S-8) Weak growth film on a colony of large, round with colony point, convex,
surface of the medium smooth edge, slimy, glossy, gray-pink, mucous
transparent, beige
Arhtrobacter sp. 13(P-7) Uniform turbidity colonies are round with a point, convex, glossy, gray
environment straight edge, slimy, beige,
black pigment allocates to
meduim
Bacillus sp. 27 (B-4) Weak growth film on a colonies are round with no flat | colony point, convex, gray,
surface of the medium edge eroded, convex, dull, frosted
gray, gray pigment forms

A result of research noted that the two strains (S-8, B-4) with an increase of the liquid medium is
observed weak growth to form a film on the surface of the medium. In strain R-7 noted uniform turbidity
environment. The most intensive growth to form flakes and lumps noted for strain B-1 (table 1).

When grown in IPA noted that among the studied cultures for two strains (P-7 and B-4) is
characterized by the appearance of the pigment on the surface of nutrient agar, colonies of all strains are
characterized by large size, intensively proliferating medium surface. Strains B-1 and B-4 are
characterized by a matte surface of the colonies, strains S-8 P-7 and surface gloss. When grown in M9
medium for the growth of all the strains noted point convex colonies. Strains B-1 and B-4 M9 medium
matte, and strains S-8 P-7 and glossy.

When studying the cytochemical properties of the strains noted that three strains lack of acid
resistance characteristic of the cell walls. The results are shown in (table 2).
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Table 2 — Results of the morphological properties of the pure cultures of

Name of culture

Gram stain

Determination of acid-fast
bacilli by Ziehl-Nielsen

Stained bacterial spores by Ziehl-
Nielsen modified by Mueller

Bacillus sp.7 (B-1)

T + Sticks, 0.8 x 2.7 m

Acid-fast, painted in red

Spores, painted in bright red color.
Vegetative cells painted over in
blue

Serratia sp. 10 (S-8)

T-short rods and cocci, 1x2 m

Acid-resistant, painted
in red color

No controversy, only vegetative
cells painted in blue color

Arhtrobacter sp. 13(P-7)

T + sticks, 0.6 x3, 5 microns

Acid-resistant, painted
in red color

Spores, painted in bright red color

Bacillus sp. 27 (B-4)

T + large sticks, 1,2 x4 m

Acid-resistant, painted

Spores, painted in bright red color

in red color

A result of research noted that the 3 strains are spore-forming rods + T (table 2). All test strains are
aerobic and one can assume that the 3 strains belong to the group of Gram-positive rods, endospore
forming the genus Bacillus. Furthermore, the strain Serratia sp. 10 (S-8) and does not form a acid-
enodospor strain.

Thus, as a result of studying the cultural-morphological properties of pure cultures found that 3 strains
(B-1, B-4, F-7) is identified as the genus Bacillus, a strain of S-8 belongs to the expectation number
Bergey's Manual of Determinative Bacteriology 4 gram-negative aerobic / microaerophilic rods and cocci.

Study of the biochemical properties of pure cultures of the following results. Assimilation of different
carbohydrates by pure cultures as a result of crop on semi-solid medium Hiss presented in (table-3).

Table 3 — The ability of pure cultures of fermentable carbohydrates

carbohydrate B-1 B-4 P-7 S8
arabinose ++ + T+ Tt
xylose ++ +++ ++ T+
glucose +++ +++ +++ 4+
levulose ++ ++ Tt N
galactose +++ +++ -+ -+
saccharose +++ +++ -+ N
maltose +++ +++ +++ N
lactose ++ + ++ T+
dextrin ++ + T T
starch ++ ++ T T
cellulose + _ N :

"+ + +" Strong, "+ +" Medium, "+" weak intensity bacterial growth, "-" no growth of bacteria

As a result of studies on the ability of the strains for fermentation of carbohydrate with "mottled
number" indicated that all tested strains actively use glucose and galactose. Strains B-1, B-4, F-7 is also
active against sucrose and maltose. The average intensity of the use of these strains is characteristic of
carbohydrates arabinose, levulose, lactose and starch. Low activity splitting characterized dextrin. It has
been established that fiber is not cleaved strains B-4 and R-7. For strain S-8 also characterized by
intensive use of arabinose and xylose carbohydrates, less widely used lactose. Weak growth rate on media
marked with dextrin and starch, and levulose, maltose, sucrose and cellulose does not cleave this strain
(table 3).

The results of the study of the proteolytic activity, the ability to form ammonia, hydrogen sulfide and
indole are shown in (table 4).

Table 4 — The ability of the strains to the formation of a protease, ammonia, hydrogen sulfide and indole

property B-1 B-4 P-7 S-8
protease Activity + + + -
the formation of ammonia + + + +
formation of indole - - - -
formation of hydrogen sulfide + - + -
Attitude to oxidase + + + +
catalase + + + T

non

"+" - The bacterial strain showing the property, "-" - no part of the properties of the strain.
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The study showed found that strains B-1, B-4, R-7, showing the ability to synthesize proteases
formation of ammonia, oxidase and catalase do not form indole. Strains B1 and R 7 are capable of forming
hydrogen sulphide, the strains B-4 S-8, and do not form hydrogen sulfide. Strain S-8 is able to form
ammonia, catalase and oxidase positive, the protease does not produce hydrogen sulfide and indole.

For genetic identification of pure cultures were sent to the "State Research Institute of Genetics"
(Moscow, Russian Federation), where strains were performed primary screening studies to identify
pathogenic, opportunistic and pathogenic species. As a result of primary screening of the strains B-1 and
B-4 are related to an Bacillus cereus. This kind of relates to microorganisms pathogenic microflora
capable of causing foodborne diseases, produce enterotoxins. This type of bacteria is not used in the
composition of biologics without additional toxicity studies strains and their metabolites in warm-blooded
animals. Accordingly, these strains for further studies can not be used and their sequencing was
conducted.

During the sequencing of variable regions of 16S rRNA strains R-7 and S-8 nucleotide sequences
obtained for both strains.

As a result, primary screening nucleotide sequence of strain R-7 on the GenBank database, and RDP-
II found that the investigated strain belongs to the following taxonomic groups of Bacteria; Firmicutes;
Bacilli; Bacillales; Bacillaceae; Bacillus, and homology with some species of the genus Bacillus is 98%.

Sequences were aligned with the corresponding sequences of a species of bacteria nearest available
from the database GenBank.

According to the analysis of phylogenetic tree was constructed with homologous strains figure 1.

P7

Bacillus subtilis (T); NRRL B-23049
Bacillus vallismortis (T), DSM11031
Bacillus tequilensis (T); 10b
Bacillus methylotrophicus (T);, CBMB205
Bacillus siamensis (T), PD-A10
& Bacillus amyloliquefaciens (T); NBRC 15535
Bacillus licheniformis (T); ATCC 14580; DSM 13
Bacillus atrophaeus (T);, JCM3070
Bacillus mojavensis (T); IFO15718
Bacillus subtilis (T); DSM10

Figure 1 — Phylogenetic position of strain R-7

Criterion for classifying a microorganism to a particular type of homology is considered no less than
97%. By this criterion, the test strains can be attributed to several species of the genus Bacillus.

Analysis of phylogenetic relationships, built using the type strains of closely related bacteria showed
that the closest to the test strain is the type Bacillus subtilis. The level of 16S rRNA sequence similarity of
strain R-7 with a view Bacillus subtilis was 97%.

As a result, primary screening nucleotide sequence of strain S-8 to the GenBank database, and RDP-I1
found that the investigated strain belongs to the following taxonomic groups of Bacteria; Proteobacteria;
Gammaproteobacteria; Pseudomonadales; Moraxellaceae; Acinetobacter.

Sequences were aligned with the corresponding sequences of a species of bacteria nearest available
from the database GenBank.

According to the analysis of phylogenetic tree was constructed with homologous strains figure 2.
Acinetobacter haemolyticus (T); DSM 6962

Acinetobacter johnsonii (T), ATCC 17909T, DNA Group seven
Acinetobacter gyllenbergii (T), type strain: RUH 422 = NIPH
S8

Acinetobacter schindleri (T), LUHS832T

Acinetobacter parvus (T), LUH4616 (Aci602)

Acinetobacter venetianus (T); ATCC 31012

- Acinetobacter baumannii (T), DSM 30007
Acinetobacter junii (T), DSM 6964

Acinetobacter calcoaceticus (T), type strain: NCCB 22016

Acinetobacter lwoffii (T), DSM 2403

[

Figure 2 — Phylogenetic position of strain S-8
—— 99 ——
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Criterion for classifying a microorganism to a particular type of homology is considered no less than
97%. By this criterion, the test strains can be attributed to several species of the genus Acinetobacter.

Analysis of phylogenetic relationships, built using the type strains of closely related bacteria showed
that the closest to the test strain is the kind of Acinetobacter johnsonii. The level of 16S rRNA sequence
similarity of the strain S-8 overlooking Acinetobacter johnsonii was 98%.

The analysis Sequence variable regions of genes encoding 16S rRNA for further work to study the
ability of the strains to oil degradation are 2 strain: Bacillus subtilis and Acinetobacter johnsonii.

Conclusion. As a result, the primary screen to identify accessory to pathogenic strains, pathogenic
and pathogenic microflora found that strains of B-1 and B-4 are members of the species Bacillus cereus.
These representatives were opportunistic and therefore can not be used as a basis for a biological product.

Strains R-7 and S-8 were subjected Sequence analysis of variable regions of the genes encoding 16S
rRNA. As a result of this study showed that the strain F-7 97% is representative of species Bacillus
subtilis, a strain of S-8 98% is representative species Acinetobacter johnsonii.

For these strains are written passports for national deposit procedures. In addition, these strains will
be used to create a domestic biological product.

JK.K. Mycaesa', E.K. Mycaes”, C.E. Koii6akosa”, C. ChIpJIbIGeKKbI3bI"

" T".Jlaykees aThIHarbl AJIMAaThl SHEPIeTHKA JKoHE OailaHbIc yHHBepCcHTeTi, AnMaThl, Kasakcran;
3 I11.EcenoB athiHaarsl Kacmuii MeMIeKeTTiK TeXHONOTHAIAp XKOHE HHXHHHUPHHT YHUBEpCHTeTi, AKTay, Kasakcran

KACHHUMA TEHI3IHIH OPTACBIHAH BOJIIHTEH KOMIPCYTEI'I BAP MUKPOOPI AHU3M/IEP/II
COUKECTEHIPYJIIH KA3IPT'I 3AMAHFBI O/IICTEPIH TANJIAJIAHY

AnHoranusa. Kazipri yakerrta Kacnmii TeHi3i ayMarblHIAFbl MyHail KeMIpPCYTEKTEpiHIH Tepic ocep eTy
npoOyiemMachl amaTtThl JKaFjaiira jkaraabl. AllaM MeH THApoc(epaHblH ©3apa OpEeKeTTEeCYiHIH >Kalllbl Ti30eriHue
MaHbBI3pl OailyIaHBIC TCHI3 OPTACHIH OacKapyra Kipeji, OHJa >KOFapbl IKOHOMHKAJBIK KBI3MET JKY3€re achIPbLIaIbl
KOHE KYPJBIKTaH Jla, TEHI3JEH Je JlacTayllbl 3aTTaplblH arblHbl naiiga Oonanbl. COHFBI yaKbITTa Cy ailJIbIHBI
AQHTPOIOTEH/IIK JIaCTaHy/AaH KaTThl 3apjan IekTi. KemipcyTeKTi IHMKi3aTThl eHIIpy, TachIMaliay JKOHE Cakray
HOTM)KECIHJIE TEHI3 aKBaTOPHSIAPBIHBIH MYHAM yKoHE MyHall ©HIMIEpIMEH KapKbIH/IbI JTACTaHYbl TEHI3 3KOXKYHECIHIH
TeXeNyiHe oKkeneni. TeHi3 OpTachlH Ta3apTyIblH MEXaHHUKANBIK KoHe (M3UKa-XUMUSIBIK SicTepl TOMEH THIMJLIIK,
KaifTanama JlacTaHy »oHe KbIMOATTBIFBIMEH cumnartainanbl. Cy ailbIHBIH MyHailIbIH JIaCTBIFBIHAH Ta3apTyIbIH
MHUKPOOHOIOTHSIIBIK 9MICTEPiH KOJaHy HEFYPIBIM MEPCIIEKTUBAIBI OOJBIN Keneai. MukpodIopa MUKPOOPTaHU3M-
JIEpIiH OpTYpii (U3MOJOTHSUIBIK TOOBIHAH KaJBINTACATHIH KOpIIaraH OpTa JXKargaWbIHBIH ©3TepYiHIH ce3iMTai
KOpPCETKIIm OO0 caHanaapl. MuKkpodopa caHbl MEH OCICEHAUIIN KoOIHECe IKOIOTHSIIBIK KOHE reorpadusuIbiK
(haktopmapra OaimanbicTel. Cy 00BEKTINIEpiHIE KYPETiH MpoLecTep MUKPOOPTaHM3MAEPIiH CaHBIMEH THIFBI3 Oaiina-
HBICTBI. MyHali Ke€H OpBIHIAPBIH Urepy XargalblHOa 3epTTey MOHHTOPHHII, MHUKPOCKONMSUIIBIK OpPTaHU3MIEPIiH
Tapayly 3aHIbUIBIKTApBIH aHBIKTay, TEHI3 OpTachlH MyHall eHIMJEpiHeH Ta3apTyna OWOJIOTHSIIBIK OHIMJep XKacay
YILIIH >KOFapbl OeJICeHAl ITaMap/bl Maialaly KbI3BIFYIIBUIBIK TyAbIpanbsl. Makaiaja MyHaliMeH JlacTaHy/1a yKaHa
OuompenapaTTel OfaH opi mHalganmany ymrH Kacnumii TeHi3iHIH opTachlHaH O6JIHreH MyHail TOTBHIKTBIPFBILI
OaxTepusuIappIH OeICeH 1l TYPIIEPiH COHKECTECH Py HOTHXKENIEPl KeJITIpIreH.

Bip-0ipiMeH ThIFbI3 OalIaHBICTBI OAKTEpUsUIAPABIH TUNTIK INTaMAAPHIH KOJJIAHY apKbUIbl CAJIBIHFAH (uUIore-
HETHKANBIK OaitmaHsicTapapl Tanmay Acinetobacter johnsonii Typi ChIHaJNFaH INTaMFa JXaKbIH €KEHIH KOPCETTI.
S-8 mrrammerabrg 16S pPHK Tiz6erinig Acinetobacter johnsonii-mMeH ykcacThIK aeHreii 98% Kypasl.

pPHK 16S KoAaTaWTBIH TEHHIH aybICIaibl aiMaKTapbIHBIH PETTUITIHE Tajmay Xacajabl, IITaMAapIblH
MYHa#IbIH JerpaialuschiHa KaOlIeTTUIINH 3epTTey YiIiH 2 mtaMM OemiHl: 6annnia-cyOTuimc xoHe Acinetobacter
johnsonii Tynsipran HHGEKIHSIAP.

Teni3 cysiHan AKTay TeHi3 mopTel MeH bayturo (Contyctik Kacmmit) mopTHIHBIH KYIO aiilakTapbl ayJaHbIHIA
MYHa#ipl AecTpyKuusulayra KaOineri O0ap 27 KeMIpCYTeKTI KbBIIIKBUIJAWTBIH MHKPOOPTaHM3M OKILIAYJIaFbIlbl
OeuiHi, OCHI IITaMHAH 4 HEFypIbIM OeJiceH i Aakbl ipikTenai, onap Bacillus cereus (2 mwrtamm), Bacillus sp mramsl
petinae corikectenaipinai (13 xxone Acinetobacter sp.10).

IMaTorenni >xoHE MATOTCHII MHKPO(IOPAHBIH MMATOTCHI IITAMBIHA THICTLIITIH aHBIKTAy YIIH OacTamKel
CKPHMHHHI HOTHXKeciHze B-1 xoHe B-4 mramMaaps! Bacillus cereus TypiepiHiH ekinaepi ekeHairi aHbIKTanapl. by
OKiJIIep OIIOPTYHUCTIK OOJIBIN CaHaNabl, COHIBIKTAH OJIap/bl OMOJOTHSUIBIK OHIM YILIiH HETi3 peTiHAae maijanaHy
MYMKiH emec. R-7 xone S-8 mramer 16S pPHK-HBI KONTalTHIH TeHHIH aybICIIaibl aifMarbIHBIH Ti30€ri TalgaH[bl.
Ocpl 3eprrey HoTmwkecinae F-7 mrambr 97% Bacillus subtilis Typinin eximi, an S-8 mramsr 98% Acinetobacter
johnsonii TypiHiH eKiJi eKeHIIri KOpCeTUIi.
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HNCIIOJBb30BAHUE COBPEMEHHBIX METOA0OB WIEHTUOUKALIUU
YIUVIEBOAOPOAOCOAEPKALIIUX MUKPOOPI'AHU3MOB,
BBIJIEJIEHHBIX N3 MOPCKOU CPEJIbl KACITHUS

AnHotanusi. B Hacrosiiiee BpeMsi mpo6iieMa HeraTHBHOTO BO3AEHCTBUS HEPTSHBIX YIJIEBOJOPOJOB Ha TEPPH-
topuu Kacmmiickoro mMops mpuobpena kaTacTpopudeckuii xapakrep. B o0mieil memn B3anMoJecTBUS 4eloBeKa 1
ruapocepbl Ba)KHOE 3BEHO TNPHHALICKHUT YIPABICHUIO MOPCKOH CpPEHOH, TA€ OCYIIECTBISIETCS BBICOKas
XO3AHCTBEHHAs! IEATEIBHOCTh M BOSHUKAIOT MOTOKU 3arps3HSIOMINX BEIIECTB, MOCTYNAIOIINX KaK C CYIIH, TaKk U C
Mopst. B mociennee Bpemst akBaTopum Hauboyee CHIBHO NMOCTPajalnyd OT HE(TSHOTO 3arpsA3HEHHs, B OCHOBHOM
AQHTPOIIOT€HHOT'O MPOUCXOXKACHHUS. VIHTEeHCHBHOE 3arpsi3HEHNE MOPCKHX aKBaTOPHH He()ThIO M HeTepOoayKTaMH B
pe3ynbTare JOObIYM, TPAHCIOPTUPOBKH M XPAHEHHUS YTIIEBOJOPOAHOTO CHIPbsI IPUBOISAT K YTHETCHUIO 3KOCHCTEMBI
Mopst. MexaHudyeckrue U (pU3UKO-XMMHUYECKHE METO/Ibl OUMCTKA MOPCKOW CpeJibl XapaKTepH3YIOTCsh HU3KOH a(dek-
TUBHOCTBIO, BTOPHYHBIM 3arpsi3HEHHEM M J0pOroBu3HOW. Hambonee mepcrneKTUBHBIM SIBISETCS HUCIIOJIb30BaHHE
MHUKPOOHOJIOTHYECKUX METOJIOB OUMCTKU aKBaTOpPHH OT He(TSIHBIX 3arpsizHeHnil. Mukpodiiopa sBIsETCS YyBCTBH-
TEJIbHBIM HMHIWKAaTOPOM HM3MEHEHHs! YCIOBHH OKpYXaloUled WX cpelpl, KoTopas (OpMHpYeTcs U3 PasIM4YHbIX
(PM3UOOTUYECKHUX TPYIIT MHUKPOOPIaHU3MOB. UNCIICHHOCTh M aKTUBHOCTH MHKPO(IIOpPH! B 3HAUYUTEIBHOW CTENEHU
3aBUCST OT HKOJOTMYECKUX U reorpaduyeckux (akropos. [Iponeccs, npoucxoasmmye B BOIHBIX 00bEKTax, TECHO
CBSI3aHBI C YHCIICHHOCTHIO MHKpPOOPTaHM3MOB. [IMEHHO B yCIOBHSX OCBOCHHS HE(TSIHBIX MECTOPOXKICHUH Mpea-
CTaBISIET WHTEPEC MOHHUTOPHHI HCCIEINOBAaHMH, BBIIBICHHE 3aKOHOMEPHOCTEH pPAacIpOCTPaHEHHS MHKPOCKOIH-
YECKUX OPraHW3MOB, MHCIIOb30BAHUE BBICOKOAKTUBHBIX INTAMMOB AJSI CO3JaHUS OHOIPENapaToB IO OYUCTKE
MOPCKOH cpeabl OT He(pTenpomykToB. B craThe mpencraBieHbl pe3ysbTaTbhl WACHTU(GUKALUHM AKTUBHBIX (GopM
HE(TEOKUCIIAIOINX OaKTepui, BBIACIEHHBIX W3 MOPCKOH cpensl Kacnms, 1s maipHEHIIEro MX HCHONB30BAHUS B
HOBOM OuoIpenapare oT HeTSHbBIX 3arpsa3HeHHH.

AHanu3 QuiIoreHeTHYeCKHUX CBsI3€i, IOCTPOSHHBIX C UCIOJIb30BAaHUEM THITOBBIX IITAMMOB OJM3KOPOJICTBEHHBIX
OakTepuii, Moka3ay, 4ro HauOosiee ONM3KMM K TECTHpPyeMOMy ITaMMy siBisieTcss B Acinetobacter johnsonii.
Yposens cxozacTBa nocnenosaresnsHoctel 16S pPHK mramma S-8 ¢ Acinetobacter johnsonii coctasni 98%.

[IpoBeneH aHanM3 MOCIEAOBATEIFHOCTH BapHaOENbHBIX YYacTKOB TI'eHOB, Koaupyroumx 16S pPHK, nns
JlanbHEHIIel paboThl 10 M3YYEHHIO CIIOCOOHOCTH INTaMMOB K jerpagannu HedTH BbiesieHbl 2 mramma: Bacillus
subtilis u Acinetobacter johnsonii.

W3 Mopckux BOI B paiioHE HANMBHBIX MPUYAIOB AKTayCKOTO MOPCKOTO mmopTa u moprta baytuHo (CeBepHBIi
Kacmmif) Beimenero 27 YriieBOIOPOJOKHCISIOIINX H30JSATOB MHKPOOPTAaHH3MOB, O0JAaNAIOMIMX CHOCOOHOCTHIO K
JECTPYKIIMM He(pTH, U3 JAaHHBIX LITAMMOB OTOOpaHO 4 HauOojiee aKTHUBHbIE KYJIbTYpbl, KOTOpbIE ObLIM
naeHTHPUIUPOBAHBI Kak Bacillus cereus (2 mtamma), mramm Bacillus sp.13 u Acinetobacter sp.10.

B pesynbrare nepBUYHOTO CKPHHUHTA JUTS BBIABICHUS MPUHAIIEKHOCTH K MATOTEHHBIM IITaMMaM MaTOTCHHON
W TaTOT€HHOW MUKpPO(]IOPbI YCTaHOBJIEHO, YTO IITaMMbl B-1 W B-4 sBisAIOTCS TpencraBurensMu Buna Bacillus
cereus. JTH penpe3eHTaTHBbI ObUIM YCIOBHO-NIATOTEHHBIMU M MOATOMY HE MOT'YT OBITH MCIIOJIb30BaHbI B KaueCcTBE
OCHOBBI Juisi Ouwojorunueckoro mnpoaykra. Illlrammer R-7 um S-8 mnoxaBepranu aHanusy mOCIENOBATEILHOCTH
BapualeJIbHBIX Y4acTKOB reHoB, koaupyrommx 16S pPHK. B pesynbrare 3T0ro0 MccinenoBanus ObUIO IOKa3aHO, YTO
mramMm F-7 Ha 97% sBisercs mnpeacraBureneM Buia Bacil-lus subtilis, a mramm S-8 Ha 98% sBnsercs
mpeacTaBuTeNeM Buna Acinetobacter johnsonii.

Crarpsi HammcaHa IO pe3yJibTaTaM HAyYHOTO NPOEKTa TPaHTOBOro QuHaHcupoBaHus Komurera Hayku
MunncrepcTBa 0oOpa3zoBaHus W Hayku PecrmyOmmku KazaxcraH «AKTHBH3aIMA CaMOOYHIIAIOMICHCS CHOCOOHOCTH
Mopckoi Boael Kacmmiickoro mopst ot HedrenpoaykroB». CraTes omyOnnkoBaHa Onarozapsi MeXIyHapOJHOMY
npoekty Tempus IV IEMAST «Co3maHue COBpPEMEHHBIX MAarucCTepCKHUX WCCIEAOBAaHWNA B IPOMBIIUICHHOMN
9KOJIOTUI.

KaroueBble cioBa: wuneHtudukainms, MopQoioro-KyiabTypajlbHble M OHOXUMHUYECKHE CBOMCTBa, HedTe-
JIECTPYKTOPBI, CEKBEHUPOBAHUE, YUCTHIE KYJIbTYPHI.
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