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PE®EPAT

Jumnomuas pabora 53 c., 20 puc., 23 Tabi., 59 UICTOYHUKOB.

KawoueBbie caoBa: [III[P, Oenok wHykjeanmuu Jbaa, (PUTONATOTEHBI,
JbJAOHYKJICALUs, CEKBEHHPOBAaHUE HYKJIEHMHOBBIX KHUCIOT 1o Mmetoxy CaHrepa,
U3MEpeHHe KOHIIEHTpaluu Oenka merogoM bpeadopna.

OO0beKTbl McCiIeI0BAaHUS: KOJUICKIIMOHHBIE IITaMMbl OakTepuit u3 ¢oHma
benopycckoi  KOJUIEKIMM ~ HENATOTEHHBIX  MHUKpoopraHusMoB  HMHcTuTyTa
mukpoduonorun HAH benapycu.

Heab: MOMCK T'€HOB, KOAUPYIOMIMX OEJIKM HYKJICALHH JIbJa, CPEAN H30JSTOB
Oaktepuii pona Pseudomonas, BbIICIEHHBIX Ha TeppuTopun Pecriyonmuku benapyce.

Metoasl  HCCJIEI0OBAHMS: MHUKpOOHOJIOTMYecKre  (KyJIbTUBUPOBAHUE
MUKpPOOPraHU3MOB, OKpacka KJIETOK, MUKpPOCKOITUPOBAHHUE),
cnektpooromeTrpudyeckue, reHeruueckue  (TpaHcdopmanus),  MOJEKYISIPHO-
reHetuueckue (Boiaenenue JIHK, monmumepasnas nenHasi peakius, KJIOHUPOBaHUE,
CEKBEHUPOBAHUE HYKJIEHWHOBBIX KHCIOT Mo MeTonxy CaHrepa), (pU3HOIOTHYECKUE
(Hykieanusi JibJla OaKTepUAIbHBIMH KJIETKaMH), OUOXHUMHUYECKUE (M3MEpEHUE
KOHIIEHTpaluu oo1iero oenka mo meroxy bpeadopna).

B pesynbrare uccnemnoBarelnbckoi paboThl ObUIM OTOOpaHbl 18 mITamMmoB
OakTepuil u3 benopycckol KOJUIEKIMU HEMATOT€HHbIX MUKPOOpPraHu3MoB MHcTuTyTa
mukpoounonorun HAH benapycu. Ilpu nomomm II1[P-ananu3a ¢ ucnonab3oBaHHEM
npaiimMepoB, cneupuIHbIX K reHam, konupyromum BHJI, Ob110 ycTaHOBIEHO HaIU4Ke
reHoB, koaupyromux bBHIJI, y mrammoB Oakrepuit Ps. syringae BUM B-266,
Ps. syringae BUM B-267, Ps. syringae BUM B-268, Ps. syringae BUM B-280,
Ps. amygdali BUM B-695, X. phaseoli BUM B-279, Xanthomonas sp. BUM B-772,
X. campestris BUM B-1587. Hanuuue BHJI y ucciaenyemMpix mraMMoB OaKTepHii ObLIO
KOCBEHHO MOATBEP)KIEHO B XOAE MOCTAHOBKHU (DPU3MOJOTUYECKUX IKCIIEPUMEHTOB C
3aMOPO3KOM BOJIbI B MPUCYTCTBUHU KJIETOK OAKTEPHii. BBIIO YCTaHOBIEHO, UTO IITAMMBI
Ps. syringae BUM B-266 u Ps. syringae BUM B-268 3amopaxuBanu BOIy NpHU
temneparype -2,5 °C, Ps. syringae bBUM B-267 nipu -3 °C, Ps. syringae BUM B-280
npu -8 °C. 3amopo3Ka BOJIbI B MPUCYTCTBUU IITAMMOB OakTepuil pona Pseudomonas
HaOoanach npu OoNblleld TeMmreparype, YeM B MPUCYTCTBUU IITAMMOB OakTepuid
pona Xanthomonas. Koppensauuu Mex 1y o0111ei KoHIleHTpalye 6enka 1 Mophooruu
KJIETOK Ha aKTUBHOCTb HYKJI€allUh OOHAPYKUTh HE YaJIOCh.



POD®EPAT

Jeimmomnas padora 53 craponki, 20 Mmamonkay, 23 Tabmirpl, 59 KpbIHil.

KuarouaBsis caoBbl: [11P, Os0k Hykiearpli 1€qy, diTanarareHbl, HyKJealbis
n€mny, CeKBEHIpaBaHHE HYKJICIHABBIX KicloT wmeTtagam (CoHrepa, BBIMSIPIHHE
KaHIHTpaIsI 0Ky MeTagam bpandapaa.

AG’eKThI 1ac/IeIBAHHS: KaJCKIIBIMHBISA MITaMbl 0aKTIphIiA 3 pormy bemapyckait
KaJIeKIIbll HeTlaTareHHbIX MikpaapraHizmay [HcTeiTyTa Mikpabisutorii HAH benapyci.

MbTa naciaeaBaHHs: TIONIYK TeHAY, SKis KaIyIoIb OsUTKI HyKJIeaIlbli JEmy, CIpOosT
13amaray OakTiIpeiii pomy Pseudomonas, BBII3ENCHBIX Ha TIPBITOPHII PacmyOmiki
benapycs.

MeTtaabl nacjieBaHHA: MiKpaOisutariuHblis (KyJbThIBABaHHE MiKpaapraHizmay,
adapOoyka KJeTak, MiKpacKamisgBaHHE), CHEKTPaPOTaMETPhIUHbIS, TCHETHIYHBIS
(TpaHcapmanbisi), MalieKylsgpHa-reHeTbluHbls (BblA3suieHHe JIHK, mnanmimepasnas
JIAHITYKKOBAsl pIAKIIbIs, KJIaHIpaBaHHE, CCKBEHIpaBaHHE HYKJICIHABBIX KICJIOT METajaM
Conrepa), (izisuiariunbis (HyKJeanbls €Ay OaKTIPBIUIBHBIMI KJIETKaMi), 01X 1MIYHbBIS
(BBIMSIpIHHE KaHIPHTpAIIbIl aryjabHara 0suiky meranam bpandapaa).

VY BBIHIKY paciemyadl mpaimbl ObUll amgabpanbl 18 mTamay OakTIphid 3
benapyckail kajekubll HEMaTareHHbIX MiKpaapraHizmay IHCTBITyTa MiKpaOisiorii
HAH benapyci. Ilpst ganamose IIJIP-anamizy 3 BbIKapbIiCTaHHEM IMpaiiMepay,
cnenplPiuHbIX a reHay, sikig kaayrons BHII, Obu1l BbIAYIEHBI Te€HBI, SIKiS KaIylOLb
BHJI, y mramay Oaxktapsiii Ps. syringae BIM B-266, Ps. syringae BIM B-267,
Ps. syringae BIM B-268, Ps. syringae BIM B-280, Ps. amygdali BIM B-695,
X. phaseoli BIM B-279, Xanthomonas sp. BIM B-772, X. campestris BIM B-1587.
Hasynacup BHJI y mramay Oakrapelii Obula YCKOCHA mManBepakaHa Magdac
NACTaHOYKI (Pi31sTaridHbIX SKCIIEPhIMEHTAY 3 3aMapO3Kail BaJbl ¥ IPBICYTHACIII KJIE€TaK
O0akTIpbId. bb10 BISIYNIEHa, To Tamel Ps. syringae BIM B-266 1 Ps. syringae BIM
B-268 3amaposkBaini Bagy npsl Tamneparypsl -2,5 °C, Ps. syringae BIM B-267 nipsl -
3 °C, Ps. syringae BIM B-280 npni -8 °C. 3amapo3ka Bajpl ¥ NpbICyTHACII IITamMay
OakTIpblil pony Pseudomonas Hazipanacs mnpbl OONbIIald TA3MIEPATYPhl, YbIM Y
NpbICyTHACI TaMay OakTIpwlii pony Xanthomonas. Kapandipll mamik aryibHai
KaHIHTpAIBIIH OsUIKy 1 Mapdaliorii KJIeTak Ha aKThIYHACIh HYKJI€allbll BBISBILb HE
yaanocs.



ABSTRACT

Diploma project 53 p., 20 fig., 23 tables, 59 sources.

Key words: PCR, ice nucleation protein, phytopathogens, ice nucleation, Sanger
nucleic acid sequencing, measurement of protein concentration by the Bradford
method.

The aim of the research: search for genes encoding ice nucleation proteins
among Pseudomonas bacterial isolates isolated in the Republic of Belarus.

The research methods: microbiological (cultivation of microorganisms, cell
staining, microscopy), spectrophotometric, genetic (transformation),
molecular-genetic (DNA extraction, polymerase chain reaction, cloning, nucleic acid
sequencing by Sanger method), physiological (ice nucleation of bacterial cells),
biochemical (measurement of total protein concentration by Bradford method).

As a result of the research work, 18 bacterial strains from the Belarusian
collection of nonpathogenic microorganisms of the Institute of Microbiology of the
National Academy of Sciences of Belarus were selected. By PCR-analysis using
primers specific to BNL-encoding genes, the presence of BNL-encoding genes was
established in bacterial strains Ps. syringae BIM B-266, Ps. syringae BIM B-267,
Ps. syringae BIM B-268, Ps. syringae BIM B-280, Ps. amygdali BIM B-695,
X. phaseoli BIM B-279, Xanthomonas sp. BIM B-772, X. campestris BIM B-1587.
The presence of BNL in the studied bacterial strains was indirectly confirmed during
physiological experiments with water freezing in the presence of bacterial cells.
Ps. syringae BIM B-266 and Ps. syringae BIM B-268 strains were found to freeze
water at -2.5 °C, Ps. syringae BIM B-267 at -3 °C, and Ps. syringae BIM B-280
at -8 °C. Water freezing in the presence of bacterial strains of the genus Pseudomonas
was observed at a higher temperature than in the presence of bacterial strains of the
genus Xanthomonas. Correlation between total protein concentration and cell
morphology on nucleation activity couldn’t be found.



