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Ha ocHoBe pe3yIbTaToB, IMTOTYYeHHBIX C TTOMOIIBIO GMOTeCTa Ha MOJIEIN YKOPEHEHUSI JIMCTOBBIX U CTeOJTe-
BBIX YepPEHKOB (hacoyiu, MpeTOKEHHBII ero aBTopaMu Kak crieliudruyecknii TeCT Ha ayKCUHBI, paHee ObLI
cIeaH BBIBOJ, UTO OEH3WIOBBIM CITUPTaM, OCH3WIAMUHAM U VX YeTBEPTUIYHBIM aMMOHMEBBIM TTPOV3BO/I -
HBIM TIPHYCYIla ayKCMHOBasi aKTUBHOCTh. B maHHOI paboTe yCTaHOBJIEHO, YTO YKa3aHHbIE COEIMHEHUS He
UMEIOT ayKCMHOBOM aKTUBHOCTH. DTO CEeJIaHO ¢ TTOMOIIBIO KOJTMYECTBEHHOTO MOJIEKYJISIPHOTO OMoTecTa
Ha MOJIEJIM TPEXIHEBHbBIX IPOPOCTKOB TPAaHCTEHHOTO apadbunorncuca Arabidopsis thaliana L., tpanchopmu-
POBaHHOTO KOHCTPYKIINEH, copepKaleil reH -TIoKypoHUIashl o KOHTPOJIEM YYBCTBUTEIBHOTO K ayK-
CUHY ITOJIyCUHTeTHYecKoro npomotopa DRS. B pe3ynbTare HailieHO, YTO OMOTECT Ha MOAEIN YKOPEHEHMS
JINCTOBBIX U CTEOJIEBBIX YePEHKOB (hacoIv He SIBIISIETCA CITelIM(MUIecK ayKCUHOBBIM U OTpakaeT JIMIIb P -
30T€HE3HYI0, HO He COOCTBEHHO ayKCUHOBYIO aKTHUBHOCTb UCC/IeyeMbIX coenruHeHuit. C moMolbio 61o-
TeCTa IO BIMSHUIO Ha PU30TreHe3 AeCATUIHEBHBIX IIPOPOCTKOB ropoxa (Pisum sativum L.) copta “lllectu-
HeNleJIbHBIN” yCTaHOBJIEHO, YTO 110 PU30T€HE3HOM aKTHBHOCTU MCCIIENOBaHHbIE CTPECCIIPOTEKTOPHI-(hU-
TOPETYIISITOPEI COIMIOCTABUMBI C IIPUPOITHBIM ayKCMHOM MHAOMWI-3-yKcycHo#t kKucnoroii (MYK), xots He
SIBJITIOTCS ayKCUHAMM. DTO COMIACYETCS C IPEXHUMU JAaHHBIMU O PU3OTEHE3HOU aKTUBHOCTH, TTOTYYeH -
HBIMU Ha MOJIEJISIX YKOPEHEHMUS JINCTOBBIX M CTEOJIEBBIX YePEHKOB (DacoyIv ¥ MpopaliuBaHUs CEMSTH STUMe-
Hs. [TokazaHo, yTo okcabeH3unbHast —OBzl 1 azadeH3uabHast —NHBzI rpyminb SIBJIsSIIOTCSI HOBBIMU CTPYK-
TYPHBIMU (bparMeHTaMU, KOTOPbIe TTPUAAIOT XMMUUECKUM PETYIIITOPAM POCTa PAaCTeHU BBICOKYIO pU30-
TreHEe3HYI0 aKTUBHOCTb.
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BBEAEHWE

PacTenue, Kak >KMBOM opraHU3M, IIPUKPETLIICHO K
3eMJIE€ Y HE MOXET YKIIOHUTBCS OT BO3ICHACTBUI OKPY-
Xarouei cpenpbl. 2KM3Hb pacTeHUS HOJTHOCTBIO 3aBU -
CUT OT ITOYBEHHBIX, KITMMATUYECKHUX, TOTOIHBIX U JIPY-
TMX TeKYIIUX ycJoBUlA cpenbl. [Ipyu aTOM ycTOMYM-
BOCTb €r0 POCTa M Pa3BUTHS, a TAKXKE MOCTOSITHCTBO
BHYTPEHHE cpenbl 00eCcIeYnBaeTCsl BBICOKOUYBCTBH -
TeJIbHBIMU CUCTEMAaMM PETYJISIIMU (DU3UOJIOTUIECKUX
IIPOLIECCOB, BKIIOYast (PEPMEHTHYIO, TeHETUIECKYIO,
MeMOpaHHYI0, TPOPUUIECKYIO, TOPMOHAIBHYIO, 3JICK-
TpOopU3NOJIOTrNIECKYI0 cucTeMbl. OHM OO0BbEAUHEHBI
B €IMHYIO HAACUCTEMY OpTaHU3MEHHOI MHTErpalluu
M pasapakuMocTu [1].

dusnosiorust pacTeHUsI BBICTpOEHA TaK, UTO OIIpe-
JleJIeHHbIE BHEIITHWE BO3ACHCTBYSI OHO MOXET BOCITPU -

# ABTOp Ts CBsI3M: (371. ovTa: ravig@icp.ac.ru).

HUMATh KaK CTPECC U B OTBET A0 HEKOTOPOI'O YPOBHSI
MOBHIIIATh SHEPIETUKY POCTA Y Pa3BUTHS, pelllasi TJIaB-
HYIO 3am1a4y — JaTh CEME€Ha, OCTaBUTh NOTOMCTBO. Ha
9TOM OCHOBE peaJIM30BaH LEJIBII PSIT GU3NMIECKUX ME-
TOJIOB aKTUBALIIM BCXOXKECTU CEMSIH U pa3BUTHSI pac-
TEHUI1, ITyTeM BO3IEHCTBUS HAa CeMeHa TEIUIOM WJIHN
XOJIOAOM, MAarHUTHBIM TOJIEM, JIa3€PHBIM U3JIyYeHU -
eM, paInoBOJIHAaMU U T.1. [2]. B KagecTBe peryisito-
poB pocTta U pa3Butus pacteHuit (PPPP) onucanbl
TBICSIUM XMMUWYECKUX BellecTB [2, 3]. OTaenbpHbIe U3
HUX IIMPOKO BOIIUIX B IIPAKTUKY PACTEHUEBOICTBA U
MMEIOT TaKO€ Xe 3Ha4YeHUe JIsI 3alllUThL M1 COXpaHe-
HUS ypoxKasi, KaK M M3BECTHBIE MECTULMIABI — WUH-
CeKTULIMABI, GyHTULUILI, Teponumnasl [4]. PPPP no-
BBIIIAIOT YCTOMYMBOCTh CEILCKOXO3SIIICTBEHHBIX pac-
TEeHUI1, MacCy U Ka4eCTBO ypoKasi, OyIy4r IIpUMEHEHbI
JIJISI TIPEITIOCEBHOI 00pabOTKIY CEMSIH, OIIPHICKBAHMS
BEreTUPYIOIINX pacTeHUi, OOpabOTKU ITOTYyYEHHBIX
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Puc. 1. Biusnue nnmonui-3-ykcycHoit kuciaotel MYK, N,N,N,N-numMeTninoeH3ui-(2-6e H3WIOKCUATII ) -aMMOHUNXI0praa
(6enzuxoma) u N,N,N,N-TpusTui-(2-0eH3WIOKCUATIII)-aMMOHUIXIopuaa (3Tuxosa) Ha skcipeccuio DRS5::GUS n usmeHe-
HUE aKTUBHOCTU 3-TIIIOKYPOHMIA3bl B TPEXAHEBHBIX MPOpOCTKax Arabidopsis thaliana. TIorpeiiHOCTH CpeTHUX 3HaYEHU CO-

OTBETCTBYIOT JMala3oHaM CTaHdapTHbIX OTKJIOHEHUH.

TUTOAOB MJIM C TIOMOIIbIO MHBIX ornepauuii, Hanpu-
Mep, peTapaaHThl MO3BOJISIOT BHIPAIIMBATH BBICOKO-
ypoXaifHble JUTHHHOCTEOEbHbIE COPTa 3€PHOBBIX C
MIPUMEHEHNEM BbICOKUX J03 MUHEPAJTbHBIX yIOOpeHU I
JIJIST TIOBBIIIIEHUST YPOXKAMHOCTY U TIPU 3TOM U30eXKaTh
TIOTeph OT ITOJIETaHU XJIe00B B mepron yOopku [4].

CHHTE3 ¥ CUCTEMHBIN ITOMCK HOBBIX XUMHWYECKHX
COEIMHEHUI, TIPEBOCXOISIINX 10 3¢ (HEKTUBHOCTU U3-
BECTHBIE PETYJISITOPbI pOCTa M Pa3BUTUSL PACTCHMUIA,
JIO CHX TIOp OCTaeTCsI aKTyaJIbHOM 3amadeii.

HccnegoBanus, npoBeIcHHBIE B HAYYHO-HMCCIIE-
JIOBaTeJIbCKIX MHCTUTYTaX ObIBIIEH Poccenbxo3zakame-
MUU, TTOKa3aju, YTO 00ObeIMHEHUE B MOJIEKyJe dpar-
MEHTOB C peTapaaHTHO# (aHTUTrHOOEepeITMHO-
BOII) M MNPOayKCHMHOBOI AaKTHUBHOCTBIO pE3KO
MoBHIIIAET 3(PpPEKTUBHOCTH MOJYUSHHBIX COCOM-
HEHMII KaK CTPeCCHPOTEKTOPOB-(UTOPETryaSITO-
poB. Eciu rekrapHas m1o3a XJOPOXOJIMHXJIOPUAA,
HanboJiee pacIpoCTpPaHEHHOTO peTapiaHTa, CO-
CTaBJISIET 110 NEUCTBYIOIEMY BellleCTBY (1. B.) Ha
3epHOBBIX 1800—4000 r/ra [5], TO cTpeccIpoTek-
Top-dutoperynasaTop OeHszuxoa (N,N,N,N-mume-
TUIOEH3WJI-(2-06H30KCUBTWII)-aMMOHUMXIOpUA) B
OMBITaX Ha SIPOBOM sSTYMEHE ObLI MaKCUMAaJbHO 3(-
(dekTHBeH B 10o3¢ 3 r/ra 1o A. B. [0, 7], T.e. MeHbIIIei
OoJsee, yeM Ha Tpu nopsiaka. [lpu aTom Gruonoruye-
ckast 3PPeKTUBHOCTh OCH3MX0J1a ObIJIa BBIIIIE, YeM Y
3TajloHa XJIOPOXOJMHXJIOpHUIA.

Panee O®IITO TTOKa3aHO, YTO COSOMHEHMUS, CO-
Jepxaliue B MoJieKyJie okcaOeH3uabHbIE —OBzl
uinu azabeHs3mnbHbIi —NHBzI ¢parmMeHT, B TOM
yuciie, OSH3WIOBBINA CITMPT, OCH3MIIAMUHBI 1 UX YET-
BEpPTUYHBIC aMMOHMEBBIC MTPOU3BOAHBIC, HAIIPUMED,
N,N,N,N-guMeTnia6eH3u1-(2-06 H30KCUITHI)-aM-
MOHUIXIIOpUA, (CTPECCHPOTEKTOP-DUTOPETYIISATOD
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oensuxon) u N,N,N,N-Tpustui-(2-6€H30KCHU-
STUIT)-aMMOHUUXJIOPUI (CTPECCIPOTEKTOP-DUTO-
peryasTop 3Tuxoj) (puc. 1) CTUMyIUpPYyIOT yKOpeHe-
HUE JIMUCTOBBIX M CTeOJIeBbIX YEPEHKOB acoiu, a
TakKXXe pU30TreHe3 U pa3BUTHUE MPOPOCTKOB SUMEHS,
MPOSIBJISIS TIPU 9TOM PU3OT€HE3HYIO0 aKTUBHOCTb Ha
YPOBHE ayKCMHOB-3TaJIOHOB — 3-MHIOJMIYKCYCHO
(MYK) u 2-vnaptunykcycHoit kucior [8—10]. Mc-
cJieJOBaHUs TTPOBOJIUJIM C TIOMOIIbIO TPUMEHSIBIIIE-
rocsl B TO BpeMsl JOCTYITHOI'O 61OoTecTa Ha ayKCUHO-
BYIO aKTUBHOCTH [11], XOTs yXe ObUIM yKa3aHUS Ha
TO, YTO “OMOJIOTMYECKHE METOIOBI HETOCTATOUYHO CIIe-
LM(UYHBI, TTOTydaeMble Pe3yJIbTaThl 3aBUCST OT MpaK-
TUYECKU He KOHTPOJIMPYEMbIX KOJIeOaAaHUI YyBCTBU-
TEJIBHOCTHU U PeaKIIMOHHOM crtocoOoHocTr” [12].

AsTopsI [11] yKa3eIBaiM, YTO “TeCT HA YepeHKax
daconm 06s1amaeT BEICOKOI CIIeIM(UIHOCTBIO: TOJIBKO
nHponui-3-ykcycHas kuciora (MYK), kak mpupon-
HBIIl ayKCHUH, BbI3bIBajla aKTUBHOE KOpPHEOOpa3oBa-
HUeE, TOTIA KaK Ipyrue GUTOropMOHbI U UHTUOUTOPHI
Ha 3TOM TeCTe ObLUIM MHEPTHHI WK IIOIABJISUIN YKa-
3aHHBIN Tponiecc”. Ha ocHOBe pe3ynbTaToB TaKOTro
OMoTeCTUPOBAaHUS OBLI CAEJIaH BbIBOI, YTO a3abeH-
3WIbHBIII M OKCAOEH3WIbHBII (hparMeHThI IIPUIAIOT
BBIIIIEYKAa3aHHBIM COECIMHEHUSIM ayKCHMHOBYIO aK-
TUBHOCTB [8§—10].

B aTo0i1 cBsI31 1Lie1b HacTosIIIEe paboThl COCTOSLIA
B TOM, UTOOBI ITyTEM ITPUMEHEHUSI COBPEMEHHbIX BbI-
COKOUYBCTBUTEIBHBIX METOJOB IOJYyYUTb KOJIWYE-
CTBEHHBbIE JaHHbIE 00 ayKCUMHOBOW aKTUBHOCTH OT-
JeJIbHBIX CTPECCHPOTEKTOPOB-(MUTOPEryasiTopoB. B
JNaJibHEel1lIeM TJIaHUPOBAJIOCh YMHOXMUTb UX YHUCJIO
MyTeM CHHTE3a Ha OCHOBE CTPATErMyd XUMUYECKOTO
muzaitHa [13], 3aTeM KOJIMYECTBEHHO OIpPEIE/IUTh
AyKCUHOBYIO aKTUBHOCTb MOJYYEHHbBIX COEAMHEHU N
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Puc. 2. Bmusuaue N,N,N,N-tpumeTii-(2-xJ10pa3Tii1)-aMMoHuiixiaopuaa (xaopxonuuxiaopuaa), N,N,N,N-tpumerui-(2-06eH-
30KCUATUIT)-aMMOoHMitxopuaa (aksuxosa), N,N,N,N-numeTnnoeH3u-(2-0eH30KCUATUIT) -aMMOHUxJIopua (6eH3uxo1a) U
N,N,N,N-1pustuii-(2-6eH30KCU3TII)-aMMOHUIX10puaa (3TUX0Ja) B KOHLIeHTpauyu 10 MKM Ha pa3BUTHE KOPHEBOI CUCTe-
MBI IECSITUTHEBHBIX TPOPOCTKOB ropoxa (Pisum sativum L.) copra “IllectuHenenbHbIN . Pe3yabTaThl B BOTHOM KOHTPOJIE ITPU-
HaTH 32 100%. [TorpentHocTr CpeTHUX 3HAYCHU COOTBETCTBYIOT AMANa30HAM CTAHIAPTHBIX OTKIIOHEHU.

u, npuMeHuB MeToabl QSAR, BEIIITH Ha ypaBHEHUS
CTPpYKTYypa — ayKCUHOBasi aKTMBHOCTb JUISI 3TOM
rpynmnbl. PaHee 3To ObUIO cheiaHO JJIs aHTUTUOOE-
PEJUIMHOBOM aKTMBHOCTU TPYIHIBI peTapgaHToB [14].
IMpumenenune metonoB QSAR sIBIsIETCS MOIITHBIM CO-
BPEMEHHBIM CPEIICTBOM, YCKOPSIIOIIMM MOWUCK XUMM-
YeCKHX COeNUHEHUI C ITOJIe3HbIMY CBOMCTBaMU [ 15].

IlpennosaraemMasi aykCMHOBasi aKTUBHOCTb Y
2-0€H30KCHUATWIOBBIX TIPOW3BOMHBIX YETBEPTUYHBIX
aMMOHMEBBIX COJIel ObLIa OlieHeHa C ITOMOIIIBIO MO-
JIEKYAIpHOTo OroTecTa [ 16] Ha MogeIu TPEXTHEBHBIX
MPOPOCTKOB TPaHCTeHHOTO apabunoncuca Arabidop-
sis thaliana, TpaHC(OPMUPOBAHHOTO KOHCTPYKIIVEH,
cojiepxaliieii reH pernopTepHoro pepMeHTa 3-ToK-
yponunasbl (GUS) noa KOHTpoJieM YyBCTBUTEJIHLHOTO
K ayKCMHY OJTyCMHTEeTUYeCKOro mpomoropa DRS. Pa-
Hee NaHHbIM OMOTEeCT aKTUBHO HCIIOJb30BAJICS IS
OOHapyXeHUs KaK aHAJIOTOB aykcuHa [17], Tak u ero
aHTaroHucToB [18].

IMapayuiebHO HCCIeA0BAJIM PU3OTEHE3HYIO aKTUB-
HOCTh O€H3MXO0Jj1a, 3TUXO0Ja U X aHAJIOTOB aKBUXOJIa
(N,N,N,N-tpumeTni-|2-06H30KCUITWI | -aMMOHUIA-
xiaopun) u xjaopoxonauHxiaopuga (N,N,N,N-tpume-
TWI- [ 2-XJIOpaTUII-aMMOHMIi [xJiopun) (puc. 1) B 6uo-
TEeCTe 110 MX BIMSHUIO Ha pu3zoreHe3 ropoxa (Pisum
sativum L.) copra IllectuHeneapbHBIN B COMOCTaBIC-
HHUU C 3TAJIOHHBIM ayKCMHOM WHIOIWI-3-YKCYCHOM
kucnoroit (MYK).

PE3YJIbTATBI 1 OBCYXIEHHUE

Ha puc. 2 npuBeneHbI pe3yIbTaThl OMOTECTUPOBAHUS
N,N,N,N-mnMeTiioeH3mI- (2-0e H3NTOKCUI T ) -aM-
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monHumitxiopuna (6exsuxon) u N,N,N,N-tpustmi-(2-
OCH3WIOKCUAITUI)-aMMOHUXI0puaa (3TUX0J) Ha
ayKCMHOBYIO aKTUBHOCTD 110 MX BIUSTHUIO HA aKTUB-
HOCTb -TJIIOKYpOHMIa3bl. BUIHO, 4TO B MOJIEKYJISIP-
HOM OHOTecTe ayKCMHOBasi aKTUBHOCTb HE perv-
CTpUpOBaJIaCh HU Y OEH3UX0JIa, HU y 3TUXO0Ja Jaxe
npu 24-4yacoBoit nHKy6auuu. Ha ceronHaurauii neHpb
3TOT OMOTECT Ha ayKCUHBI Ha ocHoBe DRS5::GUS apa-
oumorncuca CUYMTAaeTcsl OAHUM M3 CaMbIX YYBCTBU-
TeJIbHBIX U crieuuGUIHbIX. TakuM 06pa3zoM, GHOI0-
rmyeckuit omorect [11] Wi onpeneneHus ayKCMHO-
BOIi aKTUBHOCTU IO YKOPEHEHUIO JHUCTOBBIX U
CTeOJIEBBIX YEepPEeHKOB (hacoaud oKazajcs HeCHelv-
GUIHBIM, OH (UKCHUPOBAJ PU3OIeHE3HYI0, HO HE
AyKCUHOBYIO aKTUBHOCTb UCITBITYEMBbIX BEIIISCTB.

PuzoreHe3Hast akTMBHOCTh O€H3MX0JIa, 3TUX0JIA U
nx aHanora akBuxoia (N,N,N,N-tpumeTni-(2-0eH-
3WJIOKCUATII ) -aMMOHUIXI0pHUIa) OblIa ITIpOBEpeHa B
OIBITaX IT0 X BIUSTHUIO Ha (OPMUPOBAHNE KOPHEBOI
CHCTEeMBI IPOPOCTKOB ropoxa (Pisum sativum L.) copta
IHlectuHenenbHbBIA B COIIOCTaBJICHUU C BIMSHUEM
stajjoHoB YK u xnopxonuuxiopuaa. Kak BugHo u3
puc. 2, BCe TpHU UCIIBITYeMbBIX COeIUHEHMSI, ColepXKa-
e okcabeH3WibHbIN pparMeHT —OBzls, BbI3bIBAIN
y IIPOPOCTKOB MOIIHOE pa3BUTHE OOKOBBLIX KOPHEIA.
AKTHUBHOCTH BCEX TPEX COCTMHEHUI COMTOCTAaBUMBI C
pusoreHe3Hoit aktuBHOCTHIO MYK. B xiropoxonmH-
XJiopuie OKcabeH3WJIbHAsl TpyIlla OTCYTCTBYET, €e
3aMeHsieT aToM xj1opa. COOTBETCTBEHHO PU30ICHE3-
Hasl aKTUBHOCTb XJIOPOXOJIMHXJIOPUIA B 9TOM OMOTECTe
ObUIa CYIIECTBEHHO HIDKE YW IIPOSIBISUIACH JIMIIL Ha
YPOBHE XapaKTepHOM [IJII PETapAaHTOB — IIPOM3BOJI-
HBIX COJICi YeTBEpTUYHOTO aMMOHM: [19].
Ne 5
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Hrak, skcnepuMeHTaIbHO ITOKa3aHO, YTO OKCa-
o6eH3wibHas rpymma —OBzl, coenuHeHHas1 ¢ YeTBEp-
TUYHBIM aMMOHMEBBIM (parMeHTOM 4Yepe3 JUMETH -
JIEHOBBIH TUHKEP (puc. 1), IpugaeT uccieg0BaHHBIM
COEIMHEHMSIM CYIIIECTBEHHYIO PU30I€HE3HYIO aKTUB-
HOCTb, KOTOpasi HE UMeeT ayKCUHOBOI1 mpupobl. Pa-
Hee OBUIO HaMIEHO, YTO BBICOKOM PM3OTICHE3HOM aK-
THUBHOCTBHIO OOJIafaloT TaKKe COCIMHEHMUS, COIepKa-
mue aszabeH3wIbHyl0 rpyniy —NHBzl [8—10].
CiieqgoBaTebHO, 3TH IBa XUMWUYECKNX (pparMeHTa Ha
OCHOBE OCTaTKa OeH3uJjia SIBIISIIOTCSI TEMU CTPYKTYp-
HBIMU €OIUHUIIAMU, KOTOPbIE NPUIAIOT XMMHUYECKO-
MY COEIMHEHUIO, TJ€ OHM IIPUCYTCTBYIOT, BHICOKYIO
pu3oreHe3Hy0 akTuBHOCTh. [Iprpoma saToro heHoMe-
Ha TpeOyeT JajIbHEMIIIeTo N3YyYeHUsI, KOTOPOE MOXKET
WMETh TPU HaIlpaBJICHMUSI.

Bo-miepBBIX, M3yyaeMbie 2-06H30KCHUATUIIOBHIC
MPOU3BOIHbIE YeTBEPTUUYHBIX AMMOHUEBBIX COJIEi, HEe
uMesi COOCTBEHHOIT ayKCMHOBOW aKTUBHOCTU, MOTYT
TeM WJIM UHBIM 00pa3oM IeiCTBOBaTh Ha (hepMEHTHI
MeTaboM3Ma ayKCMHa, HalpruMep, MoaaBsisl akTUB-
HocThb 6eskoB cemelictB GH3 u/uiu UGT, unakTu-
BUPYIOIIMX ayKCUH. DTO MOXET NMPUBOAUTD K JIOKAJTb-
HOMY MOBBIILIIEHUIO KOHIIEHTPALIMX 9HIOT€HHOTO ayK-
CMHA B MECTe BO3JEUCTBUS N3yYaeMbIX COCIUHEHUIA.
B 1onbp3y 3TOTO MpeanosoXeHusl CBUACTEIbCTBYIOT
YKa3aHUsl Ha TO, YTO OMPbICKUBAHUE BETETUPYIOIINX
pacTeHUit STUMEHST paCTBOPOM OEeH3MX0J1a TTOBBIIAIO
coliepXkaHue ayKCMHOB B cTebJjie 1 TucThsix [20]. Bo-
BTOPbBIX, CYILIECTBYET HEHYJIeBasi BEPOSITHOCTb TOTO,
YTO armnapar pelLeniuuy ayKCMHOB B PacTeHUSIX pa3-
HBIX BUJIOB MOXET UMETh Pa3UuHylO creliuduKky B
OTHOIIEHUY BEIIECTB C ayKCUHOBOM aKTUBHOCTHIO. B
YaCTHOCTH, TECTUPYEMbI€ CeJIbCKOXO3SIICTBEHHbIE
pacTeHUsl TEOPETUYECKU MOTYT, B OTJIUYUE OT MO-
JIeTbHBIX pacTeHUI apadbuaoricuca, MIeHTU(UIINPO-
BaThb OIpeaeieHHble 2-0€H30KCUATUIOBbIE MPOU3-
BOJIHBIC KaK ayKCUHBbI. OTHAKO 3TO MPEeAIoJIOKeHUE
MPEeICTaBISETCS MAJTOBEPOSITHBIM, T.K. IOIOOHbBIE BU-
nocrneudruUHbIe ayKCUHbBI, HACKOJIbKO HaM U3BECT-
HO, IO CUX IOp He OOHapyKeHbI, a afnrapaT peLer-
LIMU ayKCUHOB Y Pa3HbIX BUJOB PACTEHU OUEHb KOH-
cepBatuBeH [21, 22]. bosee BeposITHBIM IPEACTABISIETCS
TPETbe TPEATIONOKEHUE O TOM, UYTO U3yYaeMble COEIM-
HEHUSI MOTYT MMETb AHTUIIMTOKWHUHOBYIO aKTUB-
HOCTb. LIUTOKMHUHBI, APYTOi Ba>XKHBII KJIaCcC TOPMO-
HOB pacTeHUIi, U3BECTHBI TeM, YTO MOJIABJISIIOT POCT U
pa3BUTHE KOPHEBOI CUCTEMBI, B TOM YKCJie 00pa30oBa-
Hue OOKOBBIX KOpHEl. YMepeHHOe CHUXKEHUE CUTHA-
JIMHra HUTOKMHUHOB B KOPHSIX, JOCTUTHYTOE TEM WU
WHBIM CITOCOOOM, OJIarOIPHUSITHO BIUSIET Ha pa3BUTHE
KOpHEBOIi cructeMbl. TakuM IyTeM JelCTBYIOT, KCTa-
TU, U ayKCUHBI, KOTOPBIE MTOAABJISIIOT CUHTE3 U CHMXKA-
10T KOHIIEHTpALMIO IIMTOKMHUHOB B TKaHsAX [23]. B
MOJIb3Y NAaHHOTO TIPEANOJI0XEHNSI CBUIETEIbCTBYET
OIfpeieJIEeHHOe CTPYKTYPHOE CXOJCTBO OTMKUCHIBAEMbIX
3leCh OKCa- 1 a3a0eH3UI-CoAepXKalluX COeTMHEHUI
C U3BECTHBIMU aHTULIUTOKMHUHAMU, KOTOPbIE CTPYK-
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TYPHO IIPEICTaBISIOT CO00M O€H3MIBHBIE IIPOMU3BO/I -
HbIe ageHuHa [24].

Panee cooOmiaioch, 4TO UCCIeOBAaHHBIE COEIU -
HEHMsI, KaK IIPOM3BOAHEBIE YETBEPTUIHOIO aMMO-
HUSI, IIPOSIBIISIIOT TaKXKe peTapaaHTHYIO aKTUBHOCTD Ha
ypoBHe xjiopxojunxiaopuaa [13]. IToaTomy B 1aHHOM
cliyyae (pu3MoIornyeckasi aKkTUBHOCTb COCAUHEHUS
SIBJISIETCSI TI0 CYTH CYMMOM aKTMBHOCTH e€ro 3¢ deK-
TOPHBIX (pparMeHTOB, a UMEHHO PU3OTeHE3HOM U pe-
TapJaHTHOM, Kak 1 coob1ajiock paHee [24]. TepmuH
“m3nosornueckass aKTUBHOCThL” BeIlleCcTBa, Ha ca-
MOM JieJie MOApa3yMeBaeT MOHSITUE “CIIEKTp PU3n0-
JIOTMYECKOM aKTUBHOCTH .

Takum o6pa3om, yCTaHOBJIEHO, YTO paHee Mpe/-
JIOKeHHBIN omotecT [11] MO YKOpeHEeHUIO YepeHKOB
daconu BHISIBIISLT HE ayKCUHOBYIO, a JIMIITb PU3OTeHE3-
Hyl0 akTUBHOCTh. Ha mpopocTkax ropoxa rokasaHo,
YTO CcTpeccIpoTeKTOphI-huToperyasaTopbl N,N,N,N-
JIUMETWIOeH3 M- (2-0€H3MIOKCUITUII ) -aMMOHUI -
xsnopun (oenszuxon) 1 N,N,N,N-tpustui-(2-6eH3u-
JIOKCUATIII ) -aMMOHUMXJIOPU, (3TUXO0J) U X aHAJIOT
N,N,N,N-Ttpumetui-(2-6eH3UIO0KCUITHUII) -aMMO-
Hulixjgopua (aKBUXO0JI), CoepKallie oot okca-
O0eH3wIbHbBIN PparmeHT —OBzl (puc. 1), comocTaBUMbI
10 PU3OTEHE3HON aKTUBHOCTU C MHIOJMI-3-yKCyC-
HOM KHCJIOTOM, HO TIpY 3TOM He SIBJISIIOTCS] ayKCUHAMMU.
OTO coriacyeTcs ¢ TaHHBIMU O BBICOKOM pU30TreHe3-
HOM aKTUBHOCTU COEIMHEHUM, COlepKAIMX OKCa-
OCH3WIbHBII WM a3a0eH3WIbHBII (DparMeHT, KOTO-
pble paHee ObUIM MOJYYEHBI B TECT-CHCTEMAX YKOPE-
HEHUsI YepeHKOB (acosiu M TpopaliuBaHUsI CEMSIH
sipoBoro stuMeHst [8—10]. Takum o6pa3zoM, okcabeH-
sunbHasg —OBzl n azabensnnpHasgs —NHBzIl rpymmmsr
SIBJISIIOTCSI HOBBIMU CTPYKTYPHBIMU (pparMeHTamMu
MOJIEKYJT XMMUYECKHUX PETYJISITOPOB POCTAa U Pa3BU-
TUSI PacTeHUM, IPUAAIOIIUMHU MOCIEIHUM BbICOKYIO
PU30TeHE3HYI0 aKTUBHOCTbh, HE UMEIOLIYIO ayKCUHO-
BOW NPUPOJILI.

SKCINEPUMEHTAJIbHAA YACTb

Buomecm na aykcunosyio akmusHocmo
Ha ocHoee mpaHceeHHo20 apabudoncuca Arabidopsis
thaliana L., sxcnpeccupyroueco penopmepHutii een GUS
100 KOHMpOAeM aAYKCUH-YYECMEUMENbHO20
npomomopa DRS5 (DR5::GUS A. thaliana)

st mpoBeneHUsT OMOTECTa MCIIOJIb30BaId TPEX-
JTHEBHBIC ITPOPOCTKM TpaHcreHHoro DRS5::GUS A. thali-
ana. CoeIHEHMST UCTIBITHIBAIM B IIIMPOKOM JIUAaria3o-
He KoHneHTpauuii ot 0.1 1o 100 MxM, BpeMsI MHKY-
6anuu 4 unm 24 4 npu remneparype 23°C. B kauectBe
MOJIOXKUTEJIbHOTO KOHTpoist Opanmi MYK B Tex ke KoH-
HeHTpauusax. Kpurepuem Hanuumss ayKCMHOBOI aK-
TUBHOCTH SIBJIsICS moabeM akTuBHOCTH GUS, KOTO-
PbIii UBMEPSITN KOIUYECTBEHHO (DJTyOPUMETPUYECKUM
MeTOIOM [25] B OEJIKOBBIX 3KCTPAaKTaX IMPOPOCTKOB.
PacyeT akTUBHOCTH permopTepHOTo OejIKa OCYIISCTB-
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JISUTA ¢ HOPMUPOBaHMEM Ha KOHIICHTpAIIMIO Geka B
npo0e, omnpenesiemoro o meroxy Bradford.

buomecm na puzoeene3nyro akmueHocms beH3Uxona,
IMUX0AA U AKBUX0AA HA NPOPOCMKAX 20POXA
(Pisum sativum L.), copm “Illecmunedenvrbiii”

Coprt ropoxa “lllectTuHeneabHbIA” OBLI OTOOPaH
Kak HanOojee YyBCTBUTEIbHBIN K NEHCTBUIO MCIIBI-
TYEMBbIX COC[[I/IHeHl/lﬁ N3 YETBIPEX COPTOB Iropoxa I110-
clie TIpeaBapUTeIbHBIX UCIbITaHui. CeMeHa cTepu-
Jm3oBaiu B pactBope “bennzHa” B teuenme 30 MUH
(cTepunu3anysi He BAMSIIA Ha BCXOXKECTb CEMSIH),
MHOTOKPAaTHO OTMBIBAJIA JUCTULIMPOBAHHOM BOIOIA.
IMpopamuBanu Ha 1/10 cpenbt Mypacure—Ckyra B
TeyeHue 3 gHel, oTOMpaau HAKJIIOHYBIIIMECS CeMeHa
1o 15 mTyK Ha MOBTOPHOCTh M PACKJIaIbIBAIM Ha ara-
pusoBaHHylo cpeny (0.7% arap-arapa, 1/10 muHe-
pasibHBIX cojieit mo Mypacure—Ckyry). Kaxnplii Ba-
pHaHT cocTosut U3 3-X rmoBTOpHOCTel. Cpena comepka-
JIa MCTIBITYeMbIe BellecTBa B KOHLeHTpamn 10 MkM,
OTOOpPAHHOM TT0CIIe MpeaBapuUTEIbHbBIX MP0o6. KoHTpo-
JIEM CIIyXKWJI BapUaHT C MHIOII-3-YKCYCHOM KUCIO-
Toii. PacTeHus1 BrIpallinBav B TCUEHUE NCCITU THEMH,
ITOCJIC YETO IMoACYUThIBAJIN KOJINYECTBO OOKOBBIX KOop-
Hell Ha TJIaBHOM KOpHE, a TaKKe IIPOBOIMIN IIPOMED
JJIVH TJIABHOTO KOPHSL.

OOHIOBAA IMMOIJAEPXKKA

PaboTa BhITIONIHEHa TIpu nopaepxkKe Poccuiickoro
TrOCYIapCTBEHHOTO (DOHIA COAECCTBUS PA3BUTUIO MaJIbIX
NpeaNpUsITUI B HayYHO-TeXHUYEeCKOoi chepe u MHHOBaLIM-
OHHO-BeHUYpHBIM (hoHaoM Pecniyonuku Tarapcrtan [26].

COBJIIOAEHWUE OTUYECKNX CTAHIAPTOB

Hacrosiiiast craTthss He COOEPXKUT KaKUX-IUOO uccie-
IOBAHMW C y9aCTHEM JIIOJIeii ¥ JKUBOTHEIX B KQUECTBE 00b-
€KTOB MCCJIeNOBAHUM.
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New Structural Fragments of Molecules
of Chemical Regulators of Plant Growth and Development Stimulating Rhizogenesis

R. G. Gafurov*- #, 1. V. Martynov*, and G. A. Romanov**
#E-mail: ravig@icp.ac.ru
* Institute of Physiologically Active Substances of the Russian Academy of Sciences,
Severnyi proyezd 1, Moscow region, Chernogolovka, 142432 Russia
** Timiryazev Institute of Plant Physiology RAS, ul. Botanicheskaya 35, Moscow, 127276 Russia

Earlier, based on the results obtained using the biotest on the model of rooting of leaf and stem cuttings of
beans, which was proposed by its authors as a specific test for auxins, it was concluded that auxin activity is
inherent in benzyl alcohols, benzylamines and their quaternary ammonium derivatives. In the present work,
it was found that these compounds do not have auxin activity. This was done using a quantitative molecular
biotest on a model of three-day-old seedlings of the transgenic Arabidopsis thaliana L. transformed with a
construct expressing the B-glucuronidase gene under the control of the auxin-sensitive DR5 semisynthetic
promoter. As a result, it was found that the biotest on the model of rooting of leaf and stem bean cuttings is
not specifically auxinic and reflects only the rhizogenous, but not proper auxin activity of the studied com-
pounds. Using the biotest on the rhizogenesis effect of ten-day-old seedlings of peas (Pisum sativum L.) of the
Six-Weekly variety, it was established that the studied stress-protectors-phytoregulators are comparable by
rhizogenesis with natural auxin indolyl-3-acetic acid (IAA), although they are not auxins. This is consistent
with previous data on rhizogenesis activity obtained on the models of rooting of leaf and stem cuttings of beans and
germination of barley seeds. Thus, it has been shown that oxabenzyl —OBzl and azabenzyl —NHBzl groups are
those structural elements that ensure high rhizogenic activity to chemical plant growth regulators.

Keywords: plant growth and development regulators, stress-protectors-phytoregulators, benzyhol, ethyhol, auxin,
retardant, rhizogenesis activity, molecular biotest
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