


73

UCCJEJIOBAHUE CBOMCTB CUIEPO®OP-
NPOAYIUPYIOLIUX MUKPOOPTAHU3MOB C IEJILIO
PA3PABOTKU METO/0OB OYMCTKHU BOJAHBIX U
TMOYBEHHBIX TEPPUTOPHU, 3ATI'PSI3HEHHBIX
TSOKEJBIMUA METAJUIAMHA

Copoxnna A.B., Xuasc U.B., lllapunosa M.P.

Kasancxuii (Ipusonscckuti) pedepanvrsiii ynusepcumem (420000 Kaszano,
Kpemnesckasn 18)
E-mail: AlVita.94@yandex.ru

ExeronHo B OKpyXalollylo Cpeay B pe3yibTaTe aHTPONOr€HHOM
ACATENbHOCTH  (aKTHBHOM  pabOTBl  METAIYprHYecKOH,  31eKTPOHHOM,
TEKCTUILHOH, MAUIMHOCTPOUTENLHOH, He(TEXUMHYECKOH M arpoOXHMHYEcKOi
OTpacieidl MPOMBIIIEHHOCTH) MOCTYAeT OrPOMHOE KOJHYECTBO TSDKEINBIX
MeTaioB. BEIOPOCH NPOMBIUUIEHHBIX MPEANPUSTHI KECTKO PEryIupylorcs,
OJlHAKO, NpH 4BApHHMHBIX CUTyaUUsX OOJBLUIOE YHCIO TSKEIBIX METALIOB
HEH30EXHO MONAjaloT B BOAHBIE O0BEKTH M MOYBY. KONH4ecTBO TsmKembix
METaJUIOB B €CTECTBEHHBIX  OHOLIEHO3aX  YBEJMYMBAETCS  COTJIACHO
HHJYCTPHAIBHOMY M TEXHOJIOTMYECKOMY POCTY, HAHOCS HEIONpPABHUMBIH BpE
Ouocepe, akKymymupysch B MHIUEBBIX LENAX M Hapymas YCTOHYHBOCTE
akocucteM [1]. LIupkyasums TsOKeAbIX METajIOB M3 OJHOH JKOJOIHYECKOH
HHIOM B [PYTyI0 CONPOBOXKIAETCA MX KAHUEPOTCHHBIM H MYyTareHHBIM
neiicrBueM. K uncny Hanbosee TOKCHYHBIX METAUIOB OTHOCHT XpOM, LHUHK,
KaJMHH, HUKEJIb, CBUHELl, MBIIUBSK, CEJIEH, ME/b.

Bee metozpbl, ucnone3yembie IS CHWKEHMs TIOCIEACTBHI MOCTYILICHHS
TSDKENBIX METALIOB B IPUPOY, MOXKHO Pas/eNuTh Ha QU3NIECKHE, XMMHUECKHE
u Guonornyeckne. PUINKO-XMMHIECKHE METOAbI (HOHHBIH 06MeH, QHIbTpamms,
OCMOC, 3JIEKTPOAManH3) TpeOyloT OONBLUIMX MaTepHAlbHBIX BIOXKEHHH MU
JOPOroCTOAIUMX Onepauui 1o skcmayarauuu. Kpome Toro, oHu Moryr GITh
CBA3aHBI C MOABJICHHEM BTOPHYHBIX OTXOJOB, YTO CHOBA CTAaBUT IOJ Yrpo3y
GrmarococrostHue okpyskaromeii cpeapl. [109ToMy KOHTPOJIb BHIGPOCOB TSHKEIBIX
METaJIOB B OKPYXKAIOIIYIO CPEAY W OYMILEHHE YKE 3arpA3HEHHBIX TEPPUTOPHIA
CTaHOBHTCS OQHOM U3 BakHeHIuuxX 3amay XXI Beka.

Onuumu n3 HanGoJee MepCneKTUBHEIX TEXHOIOTHH Ha CErONHSIIHIN eHb
SBJIAIOTCS MUKPOOHEIE 6HOTeXHONOrMH. IMEHHO OHHM MO3BOJISIOT MCIIONB30BATE
pa3In4HbBIe BHABI MHKPOOPTaHM3MOB, HMX CHMOHMOTHYECKHE acCOLUALUU H
OMOIUIEHKH, YTO BHOCUT CyILIECTBEHHBIH BKJIaj B MpPOLECCH GHOpEMeaualuu
TSDKEIIBIX METAIIIOB.

JlanHble TEXHONOrMH BKJIIOYAIOT, HaNpuMep, Guocopbuumio. BrocopOius -
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3arpsi3HEHHBIX CTOYHBIX BOJ Yepe3 MeTabonuueckue Wik (GU3NKO-XMMHYECKHE
nyTH. BuocopOuMI0O MOTYT OCYILECTBISATh pa3IMYHbIE KaTE€rOPHH JKMBBIX
oprauu3mMoB (6axTepuu, rpubbl, BOLOPOCIH), a KPOME TOTO CO3[aHHBIE HAa HX
OCHOBE I[OJIMCaxapuaHsle Marepuaisl. Mcnonb3oBaHue OHOIOrHYECKOTO
marepuana I BOCCTAHOBJEHHS BOAHBIX M 3EMENBHBIX  PECYpPCOB,
3arpA3HEHHBIX TOKENBIMM METalUTaMH, AelaeT mpouece 6onee 3(hHEKTHBHBIM,
Majio3aTpaTHbIM, MUHHUMH3UPYET HETaTHBHOE BMEILATENBCTBO B €CTECTBEHHYIO
cpeny, JeiaeT Mpouece 3aMKHYTBIM U NPEANoJaracT NOBTOPHOE HCIIONB30BaHHE
METaJLIOB.

BriepBblie 371EMEHTOM AJI CO3JAHHS HOBOTO METO/Aa OYUCTKH BOIHBIX H
3eMENBHBIX PECYpPCOB, 3arpsA3HEHHBIX TKEJIBIMH METa/UIaMH, Ipejularaercs
HCIIOJIb30BaHNE CHAEPO(GOPOB MHKPOOHBIX KJIETOK, CBS3bIBAIOINHUX U3 BHEIUHEH
cpe/isl KAaTHOHBI METAUIOB ¢ 00pa30BaHUEM MAJOTOKCHYHBIX METAaOONUTOB H HX
BKJIIOYEHHE B MeTabonnyeckue mpoueccs KieTku. Cupepodopsl dddekTHBHO
CBSI3BIBAIOT M YBEJMYMBAIOT NMOJABMXXHOCTH IIMPOKOrO Kpyra METaIOB, TaKHX
kak Zn, Ni, Cu, Mn, Co, Mo, KOTOpbI€ BOBJICUYEHH! B KJIETOYHBIE ITPOLECCHI B
MHJIH- WIIH MHKPOMOJISIPHBIX KonuyecTBax [2].

Ilenplo jgaHHOM paboThl SABWJIOCH BBIJACTEHHE M MICHTU(HKALWS
MHKPOOPIaHH3MOB, TOJEPAHTHBIX K BBICOKHM KOHLEHTPAUUSAM TSDKENbIX
MeTau1oB. Beun BeIAENEHB U HAEHTH()UIHPOBAHEI IO pUOOCOMANIBHBIM OesKkam
metonoM MALDI Biotyper Mmerann-TojiepaHTHbIe MHKPOOpTaHU3MbL: Bacillus
atrophaeus, Bacillus cereus, Rhodococcus erythropolis, Stenotrophomonas
maltophilia, Bacillus thuringiensis, Lysinibacillus fusiformis, Sphingobacterium
mizutaii, Serratia marcescens. VIneHTHOULHPOBAHHBIE MUKPOOPTaHH3MBI OBLIH
[POBEPEHB! Ha CIIOCOOHOCTH CEKPEeTHPOBATh CHAEPO(OPHI Pa3IMYHOTO THIIA B
YCIOBHSAX TOJNIOAAHHMS IO JKelledy IMyTeM IoceBa Ha crelM(uyYecKyio cpemy,
comepxantyto kpacurenb xpoM azypon S (CAS arap). Beio ycTaHOBIEHO, UTO
BEIZIENICHHBIE  MHKPOOPTaHM3Mbl  SIBISIOTCS  AKTHBHBIMH  NPOAYLEHTaMH
cuziepodopos.

Takum 0Opa3oM, TNpeyaraercs MCIONb30BaHUE CUAEPO(POpPOB MeTaml-
TOJIEPAHTHBIX GaKTepuii, CBA3BIBAIOIMX U3 BHELIHEH CPEJbI KAaTHOHBI METAJJIOB
¢ o0pa3oBaHWEM MAaJOTOKCHYHBIX METaboONUTOB, A8 OHopeMeananuu
TEPPUTOPHIA, 3arPSI3HEHHBIX TSHKEIBIMH METa/LIaMH.

JIUTEPATYPA

[1] LJ. Schalk, M. Hannauer, A. Braud, New roles for bacterial siderophores in
metal transport and toleranceemi, Environmental Microbiology (2011), 13(11),
P.2844-2854

[2] B.Schwyn and J.B. Neilands, Universal chemical assay for the detection
and determination of siderophores, Anal Biochem. (1987), V. 160, P. 47-56.



