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Pe3rome
OnauM U3 HanboJiee MHUPOKO UCIOIB3YeMbIX B CENEKIMU PACTEHUH MYTareHOB SIBISIETCS a3 HATpHS,
KOTOpLIﬁ caM HUJIN €ro MeTaGOJ’II/ITLI BbI3BIBAOT TOUCYHBIC MYTAallUh B I'CHOMEC, 06131‘{H0 HE BBI3bIBAKOIINEC
caBura B paMKe CUUTBIBAHUA I'CHOB. B CTaTheC Hpe)ICTaBJ'ICHI)I HpI/IMepr HCIIOJIB30BaHUA a3uaa HanI/IH JJISA
XUMHUYCCKU HHAYLHHUPOBAHHOI'O MYTArcHe3a TaKuX paCTCHI/Iﬁ KaK A4YMCHb 06LIKHOBGHHLII>'I, IIIIeHU1a
TBepJasi, OBEC LIETUHHUCTBIA, FOPOX MOCEBHOM, apaxuc KyJIbTYpHBIH, KyKypy3a caxapHas, pUC IOCEBHOM,

TOMAaT KyIbTYypHBIH, XJIOITYaTHHUK

0OBIKHOBEHHBIH,

PYKKOJIa, KOPOTKOHOXKKa

ABYXKOJIOCKOBAs,

IOACOJIHCYHHUK OHHOHCTHHﬁ, CIIaTOI'JIOTTUC CKJ'Ia,H‘laTI:IfI. OtmMmevaeTcs NEPCIICKTUBHOCTb HCIIOJIb30BaHUA
as’uza HaTPpUs HE TOJIBKO B CEJICKIINHN paCTCHHfI, HO U B (byHZ[aMCHTaHBHLIX HUCCIICOIOBAHUAX.

KnueBble cjioBa: asuJli HaTpud, HH}IyHHpOBaHHBII\/'I MYTarcHes, XUMHUYECKUH MyTarc¢He3, KadyCCTBCHHBIC

IPU3HAKHU, KOJIUYICCTBCHHBIC ITPU3HAKH, CCIICKIIUA

BBenenue

Asun Hatpus (NaN3) — 3170 oquH U3 Hauboee
4acTO HCIOJB3YEMBIX XHUMHYECKHX MYTareHOB B
CEIIEKLIMM PpAaCTCHUH, KOTOpPbIA INPUMEHSETCS M
YJIy4IOIEHUs CBOWHCTB KYyJIbTYPHBIX DPAaCTEHUH W
MpHOOpEeTEeHUs] UMM HOBBIX NPHU3HAKOB. Bo3aelcTBue
JTAHHOTO BEIECTBA 4Yepe3 MYTAlMOHHOE BIUSHHE Ha
TeHETHYECKUI  ammapar MOXeT CHocoOCTBOBaTh
MOBBIIIEHUIO YCTOHYUBOCTH pacTeHui K
HEeOJAroNpHsATHBIM YCIOBHUSM OKpYXalolleld cpeasl U
K maTroréHaM, 4YTO HpPUBOAUT K YBCIWUYCHUIO HUX
YPOXKaWHOCTH W  YIAYUYIICHHIO  KOJIHYECTBEHHBIX
NpU3HAKOB (Macca pacTeHHi, KOJIWYECTBO ILIOJOB U
T.1.). A3un HaTpus, Kak H [pyrue XUMUYECKue
MyTareHsl, 00ycilaBJIMBaeT ropasfgo 0Oojee BBICOKYIO
4acTOTy MYyTalUMil y pacTeHUd, [0 CPaBHEHHUIO C
YpPOBHEM CIy4alHBIX MyTalMid B HOPMAIbHBIX
YCIOBUSX, BO3HUKAIOIIUX JJOBOJBHO pEIKo. A3upg
Hatpus Be3bIBaeT 3aMeHy GC Ha AT mmm AT ma GC
[Till et al., 2007]. IIpu 3TOoM MyTanuu OOBIYHO
TOYEYHBIE W, CaMO€ IJIaBHOE, HE NMPOMCXOIUT CABHUTA

paMKu CUNTBIBAHUS, TaKUM obOpazom,
CUHTE3UPOBAHHBIN c U3MEHEHHOU
MOCJIEI0OBATENBHOCTH HYKJIEOTHA0B Oenok y
MYTaHTHBIX PAcCTE€HUH MOXKET COXpaHATb CBOM

OnoyorMYecKne CBOICTBAa WM K€ OTJIMYATHCS I10
¢byHkuusaM ot Oenka oObIYHBIX pacteHuil [Bahadur et
al., 2015].

W3o03nexTpuueckass TOuYKa as3uja HaTpus —
pH=4.8, a mpu pH=3.0 B ero pacTBOpe
npeo0iiagaronmm COETMHEHHEM CTaHOBUTCS
asugoBogopoa HNj3 (a30THCTOBOZOpOAHAS KHCIOTA).
[ToBbIIEHNE MYTareHHOCTH a3uia HaTpus B KUCIOH
cpene  OOyCIOBJIGHO  NPOHMKHOBEHHEM  uepe3
KIIETOYHYI0O MeMOpaHy He3apshKeHHBIX Moiiekyn HN3.
OCHOBHBIM  METa0OJMTOM  JAaHHOTO  BEIIeCTBa
SBJISETCS L-asupoananuu (N3-CH,-CH(-NH))-
COOH). AwmuHorpynna B 3TOM COEIUHEHUU
obecrmeunBaeT  CIJIBHBIH ~ MyTareHHBIH  3(QexT.
HmenHo mosToMy mnpu 00paboTKe ceMsH pacTeHuH
NPUMEHSIOT KHuCbie OydepHble pacTBOPHI a3ujaa
HaTpus, Hampumep (QocdarHeiit Oydpep pH=3
[Muthusamy et al., 2005]. NaN; He sBusercs
MYTareHoM JUIsL B3POCIBIX 0Cc00ei OpOo30MIBl U I
cemsH Arabidopsis thaliana, Tak kak, cuurtaercs, 4To
Yy 3THX OpPraHU3MOB OTCYTCTBYIOT (€pPMEHTaTUBHBIC
peakuy  TpeBpamleHuss asuga  Hatpus B L-
asupoananuH [Gruszka et al., 2008].

OmnpeneneHue J03BI XUMHYECKHX MYTarcHOB

qacTo IMPOMU3BOJUTCHA IIyTeM U3MCHCHU A
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KOHIICHTPAllMA ¥ TPOJODKHTECIBHOCTH BO3ICHCTBUS
Ha pAacTEHUs, a TakXe IIyTeM U3MeHeHMs ypoBHs pH.
MyrareHHbIii 3¢(deKkT a3uga HaTpUS MOXKET OBITh
YBEIMYCH TMpPH MPEIBAPUTEIHHOM MPOPANIUBAHUH
cemsaH [Gruszka et al., 2008]. XuMuueckue MyTareHsl
— CWJIbHBIC KaHIICPOTCHBI, IO3TOMY TPEOYIOT KpaitHel
OCTOPOKHOCTH TIpH paboTe ¢ HUMHU U UX YTHIH3ALAA
[Bahadur et al., 2015].

HecmoTps Ha 1muMpokoe BHEApPEHHE B
OMOTEXHOJOTHIO pPACTCHHUH COBPEMEHHBIX METOJ/OB
T'€HHOH HWHXXCHCPHUU U T'€HOMHOI'0O pEAaKTUPOBAHMA,
CeNeKIrs KyNbTYPHBIX PacTECHHH C LENbI0 CO3JaHUs
WX  HOBBIX COPTOB  HHCKOJNBKO HE  Tepser
aKTyaJIbHOCTH. BakHeMmuMH MeToJaMu CelleKIUU
pACTEeHUH OCTArOTCS WHAWNBUAYATHHBIA W MAaCCOBBIM
otbop, a  Takke  rubpuausanus. OpHako
oTpeieNIeHHON TPoOIeMOor Isi MHOTHX KYJIBTYPHBIX
pacTeHHH OCTaeTcss OTCYTCTBHE BBICOKOTO YPOBHS
TeHEeTHYECKOTO pa3sHooOpa3us, HEOOXOAMMOTO s
MpoBeACHUS TuOpumu3zanuun U orbopa. OmHEM U3
CIoco0OB TOBBIIICHUS T€HETHUYECKOTO Pa3zHOOOpa3us
JUHAA W COPTOB KYIBTYPHBIX PACTEHUU SBISETCA
MPUMEHEHHUE METO/I0B MHIYIIMPOBAHHOTO MyTareHesa.

IIpu »sTOoM Hambomee TPOCTBIM H  JTOCTYIHBIM
MpPEeACTABISIETCS NpUMEHEHue Ppa3IMYHBIX
XMUMHYECKUX BEIIECTB, KOTOpBIE obmanator

MyrareHHbIM 3¢dekrom. JlaHHas o0030pHas cTaThs
MOCBSIICHA PACCMOTPEHHUIO HEKOTOPBIX MHPHMEPOB
NPUMEHEHHS OIHOTO M3 CaMbIX TOMYJSPHBIX B
CEJICKIIMM PAaCTeHHH XMMHUYECKMX MYTareHOB — a3uja
HaTpHsl.

Hcnonb30BaHue a3uiaa HATPUs JIsl MyTareHesa
ssuMens oobikHoBenHoro (Hordeum vulgare)

Myunucras poca —  0OO0le3Hb, CHIJIBHO
MOBPEX/IAIOIIasl JIMCThsl pAacTeHWH, B TOM 4YHCIE H
JUCThS TuMeHsl. ITyreM BO3aeiCTBUS a3uIoM HATpus Ha
pa3NuyYHBIE JIMHUM SYMEHS OOBIKHOBEHHOTO OBLIH
BbI3BaHbl Myrauuu B ree MLO, uro cnocoGcrBoBaio
MTOBBIIICHUIO YCTOMYMBOCTH pacTeHHH K 3abo0ieBaHHIO
My4Hucras poca [Molina-Cano et al., 2003]. IIpomyxr
rena sumeHss MLO — wmemOpaHHBIl 0elloK, KOTOPBIi
NPEISITCTBYET HAaKOIUICHWIO B 3apaXCHHOH KIIETKe
aKTHBHBIX (opM kuciopona. Pazmiunsie MLO-myTaHTBI
HMEIOT YCTOMYMBOCTH K BO30OYAUTEN0 MYYHHCTONH POCHI
Blumeria graminis f. sp. hordei. VYcroiiunBocts
BBIPAKAETCSI B OTJIOXKEHUH TIOJIMCAXapUIHOTO Oapbepa B
MecTax BHEAPEHUS! BO3OyIUTEN M rHOe 3apaKeHHBIX
kietox [Jlpskos, 2012].

Taxke TpW TOMONIM a3uja HATPHs yOAIOCh
YAy4YliuTb TAaKUC TPHU3HAKKA SAYMCHs, KaK BBICOTa
pacTeHus, JIMHA KOJI0Ca, MOPO30YCTOWYIMBOCTh U Macca
3epeH. bbum  Tonyd4eHBl  MYTaHTHBIE  JIMHHH,
MOAXOAAIINE IS JambHEeWmed TruOpuaAn3auu |
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BBIBEJICHUSI HOBBIX copToB (M48, M27 u M30)
[Dyulgerova, 2012].

AHTOIIaHBI - KJIacc OKpanIeHHBIX
(y1aBOHOMIOB, O0OECIIEUMBAIOIUX pPA3IMYHbIC LBETA

OpTaHOB pacTeHWH. AHTOIMAHBI CHHTE3UPYIOTCS W3
AHTOLMAHHUIHOB TIOCIIe OOBEAMHEHUS C TIUKO3WIHHOMH,
alMIbHOW M METWIBHON TIpylNmaMH B  Pa3IMYHbIX
KOMOWHAIMAX, 4YTO JaeT pPAacTCHHSIM Pa3IUYHYIO
OKpAacKy. Heruapodnasonon-4-peaykrasa 4acTo
ompeAesieT CTPYKTYPY AaHTOIHMAaHWUAWHOB, KOTOPEIE
HAKAIUIMBAIOTCS B Pa3InYHBIX pacTeHHsX [MakapeBud u
np., 2010]. Sumenp ucmonp3yercs UL MPOU3BOACTBA
MUBa, W AaHTONMAHBI MOTYT BBI3BaTh ITOMYTHCHHUE
npoaykTa. TakuMm 00pa3oM, UMeeT 3HAUYCHHUE TOJyUICHUE
COPTOB SUMEHSI, HE COJIEPKAIIUX aHTOIIMAHUAWHOB. | eH
Antl8 koaupyer cunTe3 AeruapodIaBoHONI-4-peTyKTa3bI,
U TIyTEM ero TOBPEKACHUS, BRI3BAHHOTO a3UI0M HATpHS,
YIAIOCh TOJIYYUTh MYTAHTHBIC JMHWM PACTCHHU, HE
cozepxamue antormanst [Olsen et al., 1993].

Hcnoan3oBanue a3uaa HaTpus Uil MyTareHe3a
nueHu bl TBepaoit (Triticum durum)
MeTonoM ~ XMMHUYECKH  HMHIYIHMPOBAHHOTO

MyTareseza Obula TMOJydeHA TBEpZAas IIICHUNA JTHHUH
422. MyraHTHBIE pacTeHUs HaKalUIMBAIM Ha 5 MI/T
Kaimust Oonpiie W ObUTM OoJiee COJICYCTOMYMBEI, 4YeM
qukuil  Tun. Ilpy  cuIbHOM — cTpecce, BBI3BAHHOM
MTOBBIIIEHHBIM COJICpKAHUEM COJIeH, MyTaHTHas JIMHUS
422 npopacrana Jiydile, 4yeM MIIEHULIA JUKOTO THIIA.
Bo3moxHOCTH HAKaIUIUBaTh KaJIui yJIy4IlaeT
THIpPATAlNI0 TKaHEH, U COJEp)KaHHE BOIBI B JIMCTBAX
MYTaHTHBIX pacTeHHH OBLJIO BBINIE, YEM B PACTEHHUSX
qukoro Tuma. TakuMm 00pa3oM, MMEHHO CIIOCOOHOCTH
HaKalUIMBaTh  KIMH B OOJNBIIMX  KOJHWYECTBAX,
BbI3BaHHass 00pabOTKON a3uJoM HaTpus, obecreuyuia
COJICYCTOMYMBOCTh MYTAaHTHOM JHUM 422 TBepaou
neHuIs [Agata et al., 2001].

Hcnoan3oBanue asujia HATpUA JJIsd MyTareHesa

oBca meruHucroro (Avena strigosa)

CanoHuHsl — BTOPUYHBIC MeTa0O0JIMTEl MHOTHX
pacTeHu#l, KOTOpble OOHapyXHBAlOTCI U Yy OBcCa.
MyranTtabie pacteHnst Avena strigosa, IoJIydeHHBIE
nocie O0OpabOTKM asuIOM HATpHs, HE COAEPIKAIH
CaltOHUH, TaK KakK OBLT HapymeH CHUHTE3 JaHHBIX
BCIIECTB, 4YTO IMPUBOAUIIO K 3apaKCHHUIO paCTeHI/Iﬁ
maToreHaMH. DTO IMO3BOJIMIIO caciaTrh BBIBOJ O TOM, 4YTO
CaIllIOHUHBI HUMCIOT HpOTI/IBOFpI/I6KOBLIe CBOMCTBaA
[Papadopoulou et al., 1996].

IpuMeHenne a3uia HATPHUS JIsE MyTareHes3a
ropoxa nmocesnoro (Pisum sativum)
O0paboTka ropoxa MOCEBHOTO a3UJOM HATPHS
NPUBOJMIA K MYyTallld, oOyciaBiMBaromieil aeduuur
MUPUIOKCUHA B pacTeHud. JlaHHas MyTanusi oKa3ajiach
JIETaJbHOM B OTCYTCTBHE NUPUIOKCHHA BO BHEIIHEU
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cpene. Takum 00pa3oM, 3KCHEPHUMEHT IIOKas3aj, 4TO
MyTaHTHas JIMHUS ropoxa Oblla He crmocoOHa
CHHTE3UPOBaTh COOCTBCHHBIH NHPUAOKCHH ¥ YTO
MTUPUIOKCHH SIBIISIETCSl BaKHBIM (DAaKTOpPOM pocTa JuIs
ropoxa IIOCEBHOrO. MyTaHTHBIE pPACTEHHS HMeEIH
TOMO3HTOTHBIE PELlECCUBHBIE AJUIENH B JoKyce pdx-1. B
I[EJIOM MYTaHTHI OBUTH JKW3HECHOCOOHBI, (PePTHIBHBI U
HEOTJIMYUMBl OT JHKOTO THUIA, €CJIH H3BHE K HUM
noctymnan nupuaoxcud [Kumar, 1988].

MyTareHHoe BJAMSIHME A3U/1a HATPHUS HA apaxuc
KyabTypHblii (Arachis hypogaea)

BoszeiictBue asuma HATpUST HA  apaxuc
KYJIBTYPHBIH CIOCOOHO M3MEHHUTh TaKUe MPU3HAKH, KaK
BBICOTA PACTEHHs], KOJHYECTBO MOOETOB, CTPYYKOB,
ceMsiH, a Takke Bec cemsH [Mensah et al., 2007].
Wzmenenwust MPU3HAKOB BO3MOJKHBI KaK B
MOJIOKUTEIBHYIO, TaK M B OTPHIIATCIFHYIO CTOPOHEI.
Ilpu yBenMYeHHWH KOHIEGHTPALMU a3uja HaATpHs
CHIDKAJIACh BBDKMBAEMOCTh PACTEHHI, TaKUM 00pa3oMm,
AMeeT 3HaueHUe MoA00p HEOoOXOTUMOW KOHIICHTPAIMH
asuia Hatpus Ui oOpabotku  pacrenuit. Ilpu
nocjieaymuned Trudopuau3alud W CeJIeKUUH apaxuca
KYJIbTYPHOTO c YAYYIICHHBIMH MpU3HAKAMHU
IUTAHUPYIOTCS  pa0OTBI 1O  BBIBCICHHIO  COPTOB,
UMEIOLIMX  OOJIBLIYI0O  XO3SHCTBEHHYIO  IICHHOCTb
[Mensah et al., 2007].

Hcnonb3oBaHue a3uaa HATPHUS /151 MyTareHes3a
KYKYPY3bl caxapHoii (Zea mays)
[Mapasurnveckoe pacreHme crpura (Striga
hermonthica) BbI3bIBaeT MOBPEKACHUS  KYKYpY3bl
caxapHOH, mMmapasuTHpysd Ha Hell, U TakuM oOpazom
CHI)KaeT ee ypoxaitHocTh. CeMeHa CTPUTH MPOPacTaroT

moa  3emied BOMM3M KOopHEH KyKypy3sl. Kopuu
pacTeHHii-X035€B  BBIIENSAIOT  BEIIECTBO, KOTOPOE
CTUMYIHpPYeT TpopacTaHue cemsH crpuru. CemeHa

MIPOPACTAIOT JIMIIG NP CTUMYJIHPYIOIIEM BO3/ACHCTBUH
JIAHHOTO coeAnHeHus. JlaHHOe BeIecTBO — CTPUIoi —
HMEeT CXOJACTBO MO (yHKIMAM C THOOEepeITMHAMH.
(I'ancror n gp., 1983) Crpura nmocTeneHHO HCTOLIAET
pacTeHue-x03sMHa, B pe3yJbTaTe 4Yero KyKypysa
norubaet. [Tpn moMonm asuna HaTpHs OBIIM TOJIYYEHBI
MYTaHTHBIE PAaCTEHUs KYKYypy3bl, YCTOHYMBBIE K
BO3/ICHCTBUIO CTPUTH. OTH pacTeHHs HE BBIACIAIN
BEIIECTBO, HEOOXOIMMOE [UIsi MpOpacTaHusi CeMsH
pactenus-mapasura [Kiruki et al., 2006].

Hcnonb30BaHue a3u/1a HATPUS 1JIsl MyTareHesa
puca nocesnoro (Oryza sativa)

I'en Wxb — omun u3 amieneii, oTBeyaromui 3a
TIOBBIIICHHOE WJIHM TTOHIKEHHOE COJEPKaHNe aMUIIO3bI B
3epHax puca nOceBHOTo. Ero (yHKIMOHHUpOBaHHE
3aBHCHT OT TEMIIEPATYPhI OKPYKAIOIICH CPeIbl BO BPEMsI
pasBUTHA CEMEHH, TakuM 0O0pasoM, COJAEpKaHHue
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aMMJIO3bI BApbUPYET, YTO OTPaKaeTcsl Ha Ka4eCTBE pHca.
3epHa puca copra «Snow Pearly Obutn 00paboTaHBI
a3uI0M HATPHA, YTO MO3BOJMIO MOJIYYHTH MYTAHTHBIE
pacTeHus! C IMOBBIIICHHBIM COJIEp)KaHHEM aMWIIO3bl (Ha
6-7%), B OTAMYME OT PAcCTEHWH 3TOro Xe copra, He
00paboTaHHBIX MyTareHoM. J[iiMHa Ieny aMHJIONEeKTHHA
Obula OJMHAKOBA y  MYTaHTHBIX PpacTeHUH |
KOHTPOJIBHBIX, YTO TO3BOJIMJIO CHAENATh BBIBOJ O TOM,
4YTO MyTalusd HE BJIUACT HAa CTPOCHHUE aMUJIOINICKTHHA.
Bbina mosrydeHa HOBasi MyTalys, BIMSIONIAas TOJIBKO Ha
KOJIMYECTBO aMMIIO3bl. ' €HeTHUeCKHil aHalu3 IMOoKa3all,
4TO TIOBBIIIIEHHOE coJiepKaHue aAMUIIO3BI
KOHTPOJINPYETCS ABYMSI PELECCUBHBIMH T'eHaMH. Takum
0o6pa3oM, OBUIM TOJIy4eHBI MYTAHTHBIC PACTCHHS puHca
IIOCEBHOTO C IOBBIIICHHBIM COAEPKAHWEM aMWJIO3bI B
sHJ0CIEpME, 0e3 M3MEHEHUS CTPYKTYPbl aMHJIONIEKTHHA
[Suzuki et al., 2008].

Kopotkuit mepuon co3peBaHUs 3€peH Y
MyTaHTHOH JHuHUU puca SA419, momydeHHOW moCTe
00paboTKH prca rmoceBHoro copra «Tainung 67» azumom
HaTpus, TAKXKE CBSI3aH C MOBBILICHHBIM COAEPKAHHUEM
KpaxMaja B 3epHax U Oojee  OBICTPBIM  HX
[IpOpacTaHUeM, a TAKKE y JAHHOW MYTaHTHOW JIMHUU
Beime Macca 1000 3epeH, YTO WMeeT BaXHOE
xo3siicTBeHHOE 3HaueHue [Jeng et al., 2003; 2006].

IIyrem 00paboTkH prica IOCEBHOTO Aa3UIOM
Harpus ObUIa IONydeHa MyTaHTHas JuHUA Isil.
Pactenuss naHHOW JNMHUM OTIWMYAINCH OT pacCTEHUH
JUKOTO THMa Je(QUIMTOM IIOTJIONICHUS KPEeMHUSI.
YCTOMYNBOCTh K BPEAUTENSIM Yy PAaCTEHUN MYTaHTHOU
muHAHA OBIIa TIOHWDKEHA, TaKUM 00pa3oM, OBLT chenaH
BBIBOJA O TOM, 4YTO KPEeMHHH HeoOXoauMm Juis
YCTOMYMBOCTH PAcCTEHMH K pa3jM4YHbIM CTpeccaM
[Nakata et al., 2008].

Hcnonb3oBanue a3uaa HATPH JUIsl MyTaresesa

TomMaTa KyJabTypHoro (Lycopersicon esculentum)
KynpTuBHpOBaHMIO TOMAaTOB  IMPENATCTBYET
MHOXeCTBO (hakTOpoB. J[aHHBIE pacTeHUs MOJBEPIKEHBI
pasNuYHBIM  3a00JIEBaHUAM, BIMSIHUIO MAaTOTEHOB U
JIPYTHX CTPECCOBBIX (PaKTOPOB OKPYXKAIOIIEH CPeJIbl, 4TO
OKa3bpIBa€T OTpPHUIATEIbHOE BIMSIHHE Ha YPO’KaHOCTh
TomMaroB. ONHUM U3 MyTel yBEIMUYECHHs YPOXKAUHOCTU

pacTeHui SIBIIICTCS TIOBBIIIIEHHE ux
CTPECCOYCTOWYHMBOCTH, I~ 4Y€ro  HCIOJIB3yeTcs
XMMUYECKH HHAYIUPOBaHHBIM MyrtareHe3. CeMeHa

coproB T106, T244 wu T420 Obutn 0OpaboTaHBI
pacTBOpaMu ¢ pa3HBIMU KOHIICHTPAIIUSMHU a3U/ia HATPUS
(1.0, 2.0 m 4.0 MM coOOTBETCTBEHHO). Y pacTeHHUH,
TOIBEPTIINXCS 00paboTke MyTarcHoOM, ObLTH
OOHApy)KEHbl 3HAYUTEIBHBIC OTJIMYUS OT PACTCHHIMA
KOHTPOJIGHOM TpyIIbl MO CICAYIOIMM TPH3HAKAM:
MpopacTaHWe CEeMsH, BBDKMBAHUC PACTCHUH, BBICOTA
crebelt, IMHA KOpPHEH, KOJIMYECTBO JICTHEB H IUIOIOB
[Adamu et al., 2007]. Takum oOpa3om, o00OpaboTka
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aspioM Hartpusa oOecredmsia  BapHaOENbHOCTh IO
BBITICTICPECYUCIICHHBIM IMpU3HaKaM y paCTCHHﬁ.
[TomydeHHbIE MyTaHTHBIC PACTCHUS MPHU TMOCIEAYIOMECH
THOpUIN3AlIMK M CEJICKIMM MOTYT CTaTh MCTOYHUKAMHU
CTPECCOYCTOMYMBBIX M  BBICOKOYPOJKaHBIX COPTOB
tomara [Adamu et al., 2007].

Hcnoap3oBanue a3uaa HATPUS /ISl MyTareHe3a

XJIOMYATHHKA 00BIKHOBeHHOT0 (GOSsypium hirsutum)

XJIOMYaTHUK ~ —  SKOHOMHYECKH  Ba)KHOE
KyJbTYpHOE pacTeHHe, KOTOpO€ KYJIbTHBHPYETCS BO
MHOTHX CTpaHax MHpa. OTO pACTCHHE SBIISETCS
OCHOBHBIM HCTOYHHKOM CBIpbsl [UIsl TMPOU3BOJCTBA
TKaHeﬁ, a TaKXKE IJId MOJTYYCHUS PACTUTECIIbHBIX 6eJ'IKOB
W Macel, I03TOMY XJIONYaTHHK Ha3bIBalOT «OelbIM
3oiotoM». OH 3aHMMaeT NEepBOE MECTO Cpeld BCEX
TOBapHBIX KynbTyp MHIWMW, SBIASCE BaKHEHIINM
CBIPbEM ISl TEKCTHIIBHOM NpoMbInuieHHOCTH [Shivagaje
et al., 2004]. OxgHako XJIOIYATHHUK, KaK 1 MHOTHE APYTHE
KyJAbTYpPBl, CHJBHO CTPajaeT OT a0MOTHYECKHX H
OMOTHYECKUX CTPEecCOBBIX (hakTopoB. B cBsizu ¢ oTHM
CYIIECTBYET HEOOXOUMOCTD IIOJIy4eHUSI HOBBIX COPTOB
XJIOITYaTHHKA, YCTOWYHBBIX K Pa3IUYHBIM
HEONaronpusATHBIM YCIOBUSM BHemHed cpenpl. s
JOCTHDKEHUSI 3TOM 1€  MOJKET  HCIIOJIb30BaThCs
MHIYIUPOBAaHHBIH MyTareHe3. OH IO3BOJSET HOBBICHTD
W3MECHYMBOCTh pACTCHHH, OKa3blBas BIUSHHE Ha
Ka4YC€CTBCHHBIC Y KOJIMYCCTBCHHBIC ITPU3HAKU, TAKHUE, KaK
KOJIMYECTBO KOPOOOYEK Ha PacTeHHH, YCTOHYMBOCTH K
a0MOTHYCCKOMY u OMOTHYECKOMY cTpeccy,
yposkaifHOCTB U conepxanne macen. O0paboTke azuaoM
HaTpus MOIYT IIO/IBEPraTrhCsi Kak CeMeHa, TaKk H
MPOPOCTKH, a TaKkKe Kaumyc xjomdyatHuka [Ganesan et
al., 2005; Muthusamy et al., 2005].

Hcnonbs3oBaHue a3uaa HATpust JIsl MyTareHesa
pykkoubl (Eruca sativa)

Pykkona — 3TO  pacreHue,  LIMPOKO
UCHOJb3yeMOoe B Nuily cpenu xureneil Eponbl. OHO
OKa3bIBACT MOYETOHHOE JEHCTBHE, IOJOXKUTEIHHO
BIIHSIET Ha pabory KeIyaKa " nMeer
MIPOTUBOLIMHIOTHYIO akTHBHOCTH [Bhandari et al., 1996].

PacteHnss pykkonmsl  00pa0aTbIBalMCh — a3MIOM
HaTpusl B pa3IMYHBIX KOHIIEHTpausx ot 1 g0 5 MM. B
Teyuenne 60 gHEH Tmocne TOceBa  MPOBOIMINCH
MOphOMETpPUUECKHE HW3MEpPEHUs] pacTeHHH. bbumn
U3MEpEHbI CIEIYIOIIUE MapaMeTphbl: BHICOTA PACTEHUM,
IUIOIIA b JINCTHEB, BeC CTeOJICH, KOPHEH U JIUCTHEB JI0 U
TocJIe BBICYIIMBAHMUS, a TAKIKE CoJieprKaHKe XJIopoduinia
B pacTeHMsAX. VccrmemoBaHue MokKasano, 9To 00paboTka
pacTeHuil pacTBOpOM a3uja HaTpHs ¢ KOHLEHTpauuen 3
MM mo3BoNMIa YBENMYUTHh YacTh IapaMETPOB IO
CPaBHEHUIO C KOHTPOJIbHOH rpymmoit [Al-Qurainy et al.,
2009].
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Hcnoab3oBaHue a3uaa HATPUSA AJIsI MyTareHe3a
KOPOTKOHOKKH JBYXK0J10cK0Bo# (Brachypodium
distachyon)

KopoTkoHOXKKa  JIBYXKOJIOCKOBast  SIBJISIETCS
MOJICTBHEIM 00BeKTOM B Omosornu. Ee reHoM cpaBHUM
no pasmepy c¢ redomom A. thaliana (150 wmera6a3).
CyIiecTBYIOT AW-, TeTpa- M TEKCAIUIOUIHBIC JIMHUH
KOPOTKOHOKKH JBYXKOJOCKOBOH. Cpely AUIIOMIHBIX
JIMHUH, KaKk ObUIO BBISCHEHO B HCCJICIOBAHUH, TaKKe
CYIIECTBYIOT OTJIMYMS B reHoMme. JlaHHBIH BBIBOJ ObLI
c/ieNiaH Ha OCHOBAaHUHM TOTO, YTO JAEHCTBUE a3Mla HATPHs
Ha npanneie juauu (BDRO18, BDRO0O1 mw BDRO037)
CYIIECTBEHHO pasznuuaics. B mepBoi nuHMM He ObLIO
O00HApYXEHO XJIOPO(UIUIBHBIX MYTAHTOB, BO BTOPOM
OBUIH TONBKO pacTeHUs 0e3 XIopoduiuia, a B TPEThEH
Obutn  OOHApY)KEHbl ~ MYTaHTBI C  Pa3iUYHBIMH
M3MeHeHMsIMH  (pacTeHust 0e3 Xiopo¢uia, >KenThie,
cBETJIO-3eNieHble W monocatele).  MccienoBanue
MO3BOJIMJIO BBISAICHUTB, YTO PACTEHHE C HEOOJIBILHMM I10
pasMepy reHOMOM (CPaBHUTEIBHO C SIUMEHEM U IPYTHMHU
CEIIbCKOXO03SHCTBEHHBIMH KyJIbTYpaMmu,
NOJBEPraBIIUMHUCS HWHIYLHPOBAHHOMY XHMHYECKOMY
MyTareHesy asumoMm Harpus) Tpebyer B 5-10 pas
OOJIBIIYI0 ~ KOHLCHTPAUMIO  a3uga  HaTpus I
WHyIUPOBaHUS pa3nnyHbix Mytauuii [Engvild, 2005].

Hcnosb30Banne a3uaa HATPHS AJI MyTareHe3a

nojacoTHeuHUuKa ogHosieTHero (Helianthus annus)
[TogcomHEeYHNK OHOIETHHIA — OTHA U3 YETHIPEX
BAKHEHIIMX MACIMYHBIX KyIbTyp B Mmupe. M3 cemsH
MTOJICOTHEYHNKA TMOJMYYaloT IIOACONHEYHOE Macio, B
CBSI3U C 4YEeM HMEeT 3HA4YeHHE TMOBBIIIECHUE JIOJIH
colepKaHMsI KUPHBIX KHCIOT B CEMEHax JaHHOTO
pacteHus. [loJCONHEYHUK COACPKUT HEHACHIIICHHBIC
JKUPHBIE KUCJIOTHI, @ UMEHHO OJIEMHOBYIO, JINHOJIEBYIO,
MATEMUATHHOBYIO, CTCapHHOBYIO u IpyTHE.
Hcnonb3oBanue a3upa HaTpusi B KauyecTBE MyTareHa
MMO3BOJIMJIO  TIOBBICUTH  COJIEpKAHWE  CTEapUHOBOM
KHUCIIOTBI B CEMEHAaX MOJICOJIHEYHHKA A0 35%, 4TO UMEeT

Ba)XKHOE X03sHCTBEHHOE 3HaueHue [ Skoric et al., 2008].

Hcnonp3oBanue a3uaa HATPHs JUIsI MyTareHesa

cnarorjorruca ckaaguaroro (Spathoglottis plicata)

CrnarorjoTTUC ~ CKJIQM4aThIi  OTHOCHUTCS K
cemeiictBy OpxuzgHble U SIBISETCS IEKOPAaTHBHBIM
pacTeHHeM, B CBSI3M C 4eM OOJbIIOE XO3SIHCTBEHHOE
3HAUYEHHE MMEET OJCTETUYECKas IPHUBICKATEIbHOCTb
pacTeHHs W pa3zHOOOpashe ero OKpacKku. XUMHUUIECKH
WHYIIMPOBAHHBIA MyTareHe3 a3uaioM HaTpPHsl MO3BOJIMII
JIOOWUTHCSI TIOSIBIICHNSI MYTaHTHOTO PAacTEHHUSI C MOJIOYHO-
0€JIbIM LBETKOM M 3€JEHBIMH IPUIBETHHUKAMH, a TAKXKe
JHUCTBSIMH SIPKO-3€NICHOTO I1BeTa (y pacTeHWd IHKOTO
TUIa JIWJIOBBIH IBETOK M mpuuBeTHUKH) [Roy et al.,
2005].
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3akJ/0ueHue

A3uJ HaTpHs — MyTareH, CHOCOOHBINA B HEKOTOPBIX
CITyJasiX BBI3BaTh MyTalluH (TPaH3ULIUK U TPAHCBEPCHH) B
JHK pa3nugHbeIX pacTeHHi, 4TO MOXET NPHUBECTH K
W3MEHCHHUIO CTPYKTYpbl O€iKa, CHHTE3MPOBAHHOTO C
MyTaHTHOro TeHa. CIlleICTBHEM 3TOr0  CTaHOBHUTCS
reHeTnyeckoe W (DeHOTHIIMYECKoe  pazHooOpasne
pacrennii. Ilpum mnomomm asuma HaTpus BO3MOXKHO
N3MEHEHHE TaKHX MPU3HAKOB, KaK BBICOTA DPACTEHHH,
Macca 3€peH, COJEpXKaHHE aMIJIO3bl, Kpaxmaina,
CTEapUHOBOM KHUCJIOTHI, YCKOPEHHE MPOPACTaHUs CEMSH.
braromaps asumy Harpus yAaJIoOCh IOJTYYUTh HOBBIE
JMHUM JICKOPaTUBHBIX pacTeHuil. Taroke asuj Harpus
OIIOCPEIOBAHHO 4Yepe3 BO3ACHCTBHE Ha TEHOM MOXKET
MOBJIMATh Ha YCTOHYMBOCTH PAacTeHHH K CTPECCOBBIM

(akTOpaM OKpYy>KaroIiel cpeapl: MOpPO30YCTOHYMBOCTD,
COJICYCTOMYHMBOCTb, YCTOMUMBOCTh K MYYHUCTOH POCE U K
BO3/ICHCTBUIO CcTpUrd. [Ipy mOMOIM JaHHOTO MyTareHa
yAaI0Ch JOOUTHCSI YMEHBIICHHS! KOJIMYECTBa aHTOLMAHOB
B pacTeHusAX suMeHs. Takke HapylLIEHHE HEKOTOPBIX
MeTab0IMYeCcKuX MPOIECCOB MPU TIOMOLIH a3uja HaTPHs
CBITPAJIO POJb B U3Y4YEHHH MPOTHBOTPHOKOBBIX CBOMCTB
CallOHMHOB, CIIOCOOHOCTH CHHTE3HpPOBaTh HHPHUIOKCHUH
PaCTCHUAMU Iropoxa IMOCCBHOI'O U B IOHMMAaHWU 3HAYCHUS
KpeMHHUS B (POPMHPOBAaHHM YCTOHYMBOCTH PACTCHHI K
HEONMaronpusATHBIM ~ (DJaKTOpaM  OKpYKarollel  cpenpl.
Hexuit cBoJ MprnoOpeTEeHHBIX HEKOTOPBIMHU PACTEHUSMH B
pe3ysbTare XUMHUYECKOTO MyTareHe3a ¢ IMOMOIIBIO a3uja
HaTpHs HOBBIX YepT IIPUBEIEH B TaONIHUIIE.

Tabnuna

IIpuMeps! HCNIOIB30BaAHUS a3M1a HATPHUSI ISl XHMHUYECKH HHAYIHPOBAHHOI0 MyTareHe3a pa3jMYHbIX pacTeHHil

Pactenue |

[TpusHaku pacTeHust |

Cratbu |

SlumeHb OOBIKHOBEHHBIN
Hordeum vulgare

[Nmenuna TBepaas
Triticum durum
OBec MIETHHUCTBIN
Avena strigosa
I'opox noceBHOM
Pisum sativum
Apaxuc KyJIbTypHBII

Arachis hypogaea BEC CEMSH

Kykypy3za caxapHas
Zea mays

Puc noceBHoit
Oryza sativa

BricoTa pacTenus, JyiMHa KOJIOCa, MOPO30YCTOMUNBOCTD,
Macca 3epeH, yCTOMYMBOCTh K BO3OYAUTENI0 MYIHHUCTOH POCHI,
TTOHIKEHHOE COJICPKAHNE AaHTOIINAHOB

ConeycTOMYMBOCTE BCIISICTBIE HAKOTUICHUS KaJHs
BrisBiieHne mpoTHBOrPHOKOBBIX CBOMCTB CaltOHMHA

Brisgsnenue cuaTesa TOpPOXOM IMUPUIAOKCHHA

BricoTa pacTeHus1, KOJIMYECTBO MOOETOB, CTPYYKOB, CEMSIH,

YcTOMUNBOCTD K BO3AECHCTBUIO CTPUTH

[ToBrIIIeHHOE CONep KaHue KpaxMaia B 3epHax, Ooee
OBICTpOE WX IPOPACTAHUE, YBEIMUCHIE MACCHI 3EpeH,

[Olsen et al., 1993]
[Dyulgerova, 2012]
[Molina-Cano et al.,
2003]

[Agata et al., 2001]

[Papadopoulou et al.,
1996]
[Kumar, 1988]

[Mensah et al., 2007]

[Kiruki et al., 2006]

[Nakata et al., 2008]

BBISIBJICHUE POJIM KpEMHUsI B (JOPMUPOBAHUM YCTOHYMBOCTH K

cTpeccy
TomaT KynbTypHBII
Lycopersicon esculentun

BapuabenbHOCTh 1O TpU3HAKAM: POPACTAHHE CEMSIH,
BBEDKHMBAaHUE PaCTEHHH, BBICOTA CTEOMNEH, UTMHA KOpHEH,

KOJMYECCTBO JIUCTHEB U IIJIOOB

XJIOmMYaTHUK
0OBIKHOBEHHBII
Gossypium hirsutum
Pykkona
Eruca sativa

B pacTEeHMIX
KopoTtkonosxxka
JIBYXKOJIOCKOBAsI
Brachypodium distachyon
IloacomHeynuk
OJHOJIETHUH
Helianthus annuus
CraTorjoTTuc
CKJIaUaThIN
Spathoglottis plicata

SAPKO-3CJICHOI'O LIBETA

KommnuecTtBo Kopo6odek Ha paCTeHHUH, YCTOHUHUBOCTh K
a0MOTHYECKOMY M OHOTHYECKOMY CTPECCY, COACPIKaHHE Macell

BricoTa pactenuii, mromazp JUCTEEB, Bec cTednei, KopHeH u
JUCTHEB JI0 ¥ MOCJIC BBICYITUBAHHUS, COJICPKAHUE XITOPOPHIIIa

Heo0xoauMocCTh yBeTMYCHUST KOHIICHTPAIMH a3U1a HATPHUS
JUTA PacTeHUH ¢ HEOOIBLINM IO pa3MepaM FeHOMOM

IloBellIEHUE COAEPAKAHUS CTEAPUHOBOM KUCIOTHI B CEMEHAX

Mo109HO-0€TbIi 1IBETOK, 3€ICHbIE MPUIIBETHUKH, JIUCTHS
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[Adamu et al., 2007]

[Ganesan et al., 2005]

[Al-Qurainy et al,

2009]
[Engvild, 2005]

[Skoric et al., 2008]

[Roy et al., 2005]
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Ilpu3Haku,  mOJlydeHHblE NP MOMOIIHU
BO3JCHCTBUS a3uja HATpUs, UMEIOT 3HAUYECHUE KaK UL
(byHIaMEHTaNbHOM, Tak W  NPUKIAJAHOW  HAaYKH.
MyTaHTHbIE JHHAH MOTYT OBITH HCIOJB30BAHBI JUIA
CO3JaHUSl HOBBIX COPTOB KYJIBTYpPHBIX pAacT€HUH C
Pa3sNMYHBIMU X035 CTBEHHO LIEHHBIMU NTPU3HAKAMU.

Takum 06pazoM, XUMHYECKH WHAYLUPOBAHHBIHA
MyTareHe3 HE TepseT CBOEH AaKTyalbHOCTH Kak B
(yHIaMEHTaIbHBIX HCCIECIOBAHUIX, TaK M B CENCKIINU
KyIbTypHBIX pacTeHui. IIpu 3TOM, 0HUM U3 Hauboiee
3pPEKTHBHBIX ~ XHUMHYECKHX  MYTareéHOB  MOXET
CUNTATHCS a3UJ1 HATPUS M €ro METabOJUThI, Takne Kak L-
a3uJoaNaHuH, oOpasyrolecs B KHCIOH cpele MpH
INPOHUKHOBEHUM  a3uUA0B B  TKAaHM  PacTEHHUI.
Bo3MOXXHOCTH  HCHOJB30BAaHUS a3uja HaTpus He
OTPaHMYMBAIOTCSL TIEPEUUCICHHBIMH B CTaTb€ BHIAMH
pacrennii. OcoOEHHO aKTyaJIbHBIM M TIEPCHEKTHBHBIM
MPEICTABIAETCS IPUMEHEHUE a3UJa HATPUS B CENEKIUN
ANOMUKTUYHBIX, a TaKxKe MPEUMYyLIECTBEHHO
BEreTaTUBHO  Pa3MHOMKAIOIIMXCA ~ PACTEHMH I
TIOBBIIICHUS] T€HETHYECKOTO pa3sHooOpa3us BHYTPH
OTJENbHBIX TUHUHN U TOMYJISLHIA.
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Resume

One of the most widely used in plant breeding mutagenes is sodium azide, which itself or its metabolites cause point
mutations in the genome that do not cause shifts in the reading frame. We show examples of the use of sodium azide for
the chemically induced mutagenesis of plants such as Hordeum vulgare, Triticum durum, Avena strigosa, Pisum
sativum, Arachis hypogaea, Zea mays, Oryza sativa, Lycopersicon esculentum, Gossypium hirsutum, Eruca sativa,
Brachypodium distachyon, Helianthus annuus, Spathoglottis plicata. The prospects of using sodium azide not only in

plant breeding, but also in fundamental research are noted.

Key words: sodium azide, induced mutagenesis, chemical mutagenesis, qualitative traits, quantitative traits, breeding
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