MHMUHUCTEPCTBO OBPA3OBAHUSA PECIIYBJIMKU BEJIAPYCb
BEJIOPYCCKHWI I'OCYJAPCTBEHHBIA YHUBEPCUTET
BUOJOTMYECKUN ®AKYJIBTET

Kadeapa muxkpoduosornu

HAXAEBA

Haranbs BanagumupoBHa

®OPMUPOBAHUE HAHOYACTHII CEPEBPA IO/ JEUCTBUEM
MUKPOBHbBIX METABOJIMTOB

AHHOTaIMs K TATIIOMHOK padoTe

HayuHsblii pykoBOAUTEB:
JOLIEHT Kadeapbl MUKPOOUOJIOTUH,
KaHAUIaT OMOJIOTUUECKUX HAYK

M.J. YepHsasckas

Munck, 2019



AHHOTALIMUSA

JunnomHas padora 52 c., 25 pucyHKoB, 7 Ta0aull, 35 HCTOYHUKOB.

HAHOYACTUIIBI CEPEBPA, OIITUMU3AIIUS YCJIOBUM CHUHTE3A,
®UTOTOKCUYHOCTH, TPAHCITO3OHOBBIN MYTATEHES.

Obwvexmul uccneoosanusi. 6axrepun Bacillus flexus 6-3, Dietzia sp. 10-15,
Acinetobacter radioresistens L5A-16, Deinococcus sp. A2-6 u3 kosuteknuu Kadeaps
Mukpoouonoruu BI'Y, cemena 3 BHUIIOB pacTeHHU ISl ONMpPEACICHUS TOKCUYHOCTH
HAHOYaCTHIL cepedpa.

L]env: uccneqoBaHue 3aBUCHMOCTH TIPOIiecca AK30KJICTOYHOTO (OPMUPOBAHUS
HAHOYACTHUI[ cepedpa OT YCIOBUH KYyJbTUBHPOBAHUS OAKTECPHH-TIPOAYIICHTOB M OT
dbakTOopoB, BIMSIOMUX HA dPHEKTUBHOCTh MPOTEKAHUS JAHHOTO IMPOIecca, a TaKkKe
n3yuenue BiustHusi HUC Ha skuBBIEe OpraHU3MBI.

B pe3ynbTaTe MpoOBEACHHBIX UCCIEIOBAHUI YCTAHOBIIEHO, YTO C HaMOOIbIIEH
3¢ dEeKTUBHOCTBIO Tpoliecc oOpa3oBaHUs HaHOYACTHII cepebpa B cpeae MeitHemna
OpoTeKaeT TMpu KyJabTHBHpoBaHMHM Oakrtepmii  A. radioresistens L5A-16 ¢
koHrentpareit menaccel 20 r/m u pH=8,0 (OIl45=7,1), 0axrepuii B. flexus 6-3 — ¢
10 r/n menmaccel u pH=6,0 (Oll435=5,2). Haubonee sddexTrBHOE 0OpazoBaHue
HaHOYACTHII cepeOpa B cymnepHaranTax Oaktepuii A. radioresistens L5A-16,
B. flexus 6-3, Deinococcus sp. A2-6 u Dietzia sp. 10-15, momydeHHbIX IpPH HX
KkynbTuBupoBanuu B cpene I[1/1b, mpoucxonut B mpucyrctBun pactBopa AGNO; B
KOHIICHTpAIMH 2,5 MMOJIB/T Tipu Temneparype paBHoi 50 °C. [loixydeHHbIE TIPU 3TOM
pacTBOpel  HaHoyacTHl[ mTamma  Deinococcus sp. A2-6  xapaKkTepH3yHOTCs
makcumymoM OI1=9,5 npu mmuue Boaabl 420 M, mrammoB A. radioresistens L5A-
16, Dietzia SP. 10-15 wu B. flexus 6-3 — OIl430=9,1, OIl430=8,4 u Ollse=7,1
COOTBETCTBEHHO. BoccraHoBieHMEe HOHOB cepedpa B CylepHAaTaHTe OaKTepuid
A. radioresistens L5A-16, Deinococcus sp. A2-6 TpOMCXOAWT C  ydacTHEM
TEPMOCTAOMIBHBIX (HaKTOPOB.

[TonydyeHbl MyTaHTHbIC BapuaHThl Oaktepuit A. radioresistens L5A-16, B
CylepHaTaHTaX  KOTOPbIX  HAHOYACTHUIBI  (OPMUPYIOTCSA  C  MEHbIIEH
3 PEKTUBHOCTHIO, YEM Y HCXOHOTO IITaMMa.

Hanouactuipl  cepebpa Oaktepuii  B. flexus 6-3  oGmamator  MeHbInei
AHTUMUKPOOHOW AaKTUBHOCTHIO TIO OTHONIICHHIO K OaKTepHsM-TIPOIYIICHTaM IIO0
CpaBHEHUIO ¢ MOHaMmH cepeOpa. [IpopacTtanme ceMsH MIIEHUIBI HE TMOJABISETCA
pactBopamu  HaHowactui] Oaktepuit  B. flexus 6-3, Deinococcus sp. A2-6 u
Dietzia sp. 10-15 B KoHmeHTpamuu 25 MI/I M HE3HAYUTCIHLHO IOHABIISIETCS
pacTBopoM HaHouactuil Oaktepuit A. radioresistens L5A-16. HanouacTuibl Bcex
UCCJIEYEMBIX INTAMMOB OKAa3bIBAIOT (PYHTHUIIUAHOE JCHCTBHE B KOHIICHTPAIIUU
5 mr/n u 6onee.
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AHATALIDBIA

JlpiruioMHuast padota 52 c., 25 mantonkay, 7 Ta0min, 35 KpbIHIIL.

HAHAYACIIIHKI CPDBPA, AINTBIMIBALIBII VYMOY CIHTD3Y,
OITATAKCIYHACIIb, TPAHCITASOHABBI MYTAT'EHES.

Ab'exm oOacneoasanns: Oaxtapbii Bacillus flexus 6-3, Dietzia sp. 10-15,
Acinetobacter radioresistens L5A-16, Deinococcus sp. A2-6 3 kanekupli Kadeapsl
MmikpaOismorii  b/[Y, HacenHe 3 Bimay pacimiH I BbI3HAUSHHS TaKCIYHACII
HaHavaclliHaK cpropa.

Mb>ma: nacnenaBaHHe 3ajeXHACI MPANPCy SK3akjeTkaBara (apmipaBaHHS
HaHAyYacIlliHaKk cpa0pa ajJ yYMOY KyJbThIBaBaHHS OaKTAPBIA-TIpaAyLPHTAY 1 aj
dakTapay, siKis YIUuibIBarollb Ha 3()EKThIYHACIh MpallsiKaHHS Jaj3eHara mparpcy, a
Takcama BeiByudHHE Y1ibiBy HUC Ha KbIBBISI apraHi3Mbl.

VY BBIHIKY TpaBeI3€HBIX Jaclie/laBaHHSAY YCTaHOYJIeHa, IITO 3 HaWOobInai
3(eKTHIYHACIIO TMpaldC YTBAPIHHS HaHAyaclliHaK cprdpa ¥ acsponn3i Melinemna
npamskae IOpbl  KyJabThiBaBaHHI  Oaktopeii  A.  radioresistens L5A-16 3
KaHIPHTpanpstid Memnacel 20 r/m 1 pH=8,0 (Allys=7,1), 6akraperit B. flexus 6-3 - 3
10r/n wmemacet 1 pH=6,0 (Alls35=5,2). Haiibonpimr 3¢ekThIyHAC YTBapIHHE
HaHayacIliHak cpa0pa ¥ cynepHarantax Oaktdipeiii A. radioresistens L5A-16,
B. flexus 6-3, Deinococcus sp. A2-6 i Dietzia sp. 10-15, arpsIMaHbIX IpbI iX
KynbThiBaBaHH1 ¥ acaponnsi [1/1b, anOriBaena ¥ npeicytHacii pactBopa AgNOj3 y
KaHIPHTpalpl 2,5 MMoJab/1 nipel TaMIepatypsl 50 °C. ATpbIMaHbIs MpbI TITHIM
pactBopel HYU mrama Deinococcus sp. A2-6 xapakTapbI3yrollla MaKCiMymam
Alll=9,5 nper mayxemni xBami 420 ©M, mramay A. radioresistens L5A-16,
Dietzia sp. 10-15 u B. flexus 6-3 — Alll43=9,1, Alll430=8,4 u Alllse=7,1 agnaBenHa.
AnnaynenHe iéHay cpa0pa ¥ cymepHatantax OakTapeiid A. radioresistens L5A-16,
Deinococcus sp. A2-6 aaObiBaeliia 3 ya3einaM T9pMacTadiibHbIX (pakTapay.

ATpbIMaHbl MyTaHTaBblsA BapbIIHTHI OakTIpwiid A. radioresistens L5A-16, y
CylepHaTaHTax sKIX HaHAYaCIIHKI (apMyroliia 3 MeHIIail 3(eKThIYHACIIO, YbIM Y
3BIXOJIHATA IITAMY.

Hanauacminki cps0pa Oakmapeiii B. flexus 6-3 Bamomarons  MeHimai
AHTBIMIKPOOHAN aKTHIYHACIIO ¥ aHOCIHAX Ja OaKTIPBIA-TIPAAYIPHTAY y MapayHaHH1
3 i1€Hami cpaOpa. [lpapacranHe HaceHHsI MIAHINBI HS 1HTIOIpyera pacTBopami
HaHavaciinak OakTapseiid B. flexus 6-3, Deinococcus sp. A2-6 i Dietzia sp. 10-15 y
KaHIPHTpAIbI 25 Mr/1 1 HA3Ha4HA 1HT101pyeIa pacTBOpaM HaHAYaCI[iHAK OAKTIPHIN
A. radioresistens L5A-16. Hanawacmiaki yciX DOCACIHBIX INTaMay aKa3Barollb
¢dbyHrinbIHAE N3esTHHE ¥ KAHIPHTPAIBI1 5 MT/JT 1 O0JIBIIL.
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ABSTRACT

Diploma thesis 52 p., 25 pictures, 7 tables, 35 sources.

SILVER  NANOPARTICLES, OPTIMIZATION OF SYNTHESIS
CONDITION, PHYTOTOXICITY, TRANSPOSON MUTAGENESIS.

Object of the study: bacteria Bacillus flexus 6-3, Dietzia sp. 10-15,
Acinetobacter radioresistens L5A-16, Deinococcus sp. A2-6 from the collection of
the Department of Microbiology of BSU, 3 kinds of seeds to define the toxicity of
silver nanoparticles.

Aim: the research on how the process of exocellular formation of silver
nanoparticles depends on what conditions bacteria producers are being cultivated and
on factors which influence its efficiency. The research on what impact silver
nanoparticles have on living organisms.

As a result of the study, it was found out that the process of production of
silver nanoparticle is the most effective when cultivating such bacteria as
A. radioresistens L5A-16 in Mainell medium with concentration of molasses 20 g/l
and pH=8,0 (OD45=7,1), bacteria B. flexus 6-3 - with 10 g/l molasses and pH=6,0
(OD435=5,2). The most effective forming silver nanoparticles in supernatants of
bacteria A. radioresistens L5A-16, B. flexus 6-3, Deinococcus sp. A2-6 and
Dietzia sp. 10-15, obtained by cultivation in the medium PY B, occurs in the presence
of a solution AgNOs; in concentration of 2.5 mM at 50 °C. The obtained solutions of
nanoparticles of the strain Deinococcus sp. A2-6 are characterized by a maximum
OD=9,5 at the wavelength of 420 nm, strains A. radioresistens L5A-16,
Dietzia SP. 10-15 and B. flexus 6-3 — OD430=9,1, OD43,=8,4 and ODyg0=7,1,
respectively. Reduction of silver ions in the bacterial supernatant of A. radioresistens
L5A-16, Deinococcus sp. A2-6 occurs with participation of thermostable factors.

Mutants of A. radioresistens L5A-16 with less effectiveness of nanoparticles
formation in supernatants were obtained.

Silver nanoparticles of bacteria B. flexus 6-3 have less antimicrobial activity in
relation to bacteria-producers compared with ions of silver. The germination of wheat
seeds are not suppressed by the solutions of nanoparticles of bacteria B. flexus 6-3,
Deinococcus sp. A2-6 and Dietzia sp. 10-15 at a concentration of 25 mg/l and slightly
suppressed by the solution of nanoparticles of bacterium A. radioresistens L5A-16.
The nanoparticles of all investigated strains have a fungicidal effect at a
concentration of 5 mg/l and more.



