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0 auccepTaiiud ABpaMeHKO TaThsHBl BUKTOPOBHBI
«AKTHBHOCTh H npoaykiusa nepoxcuaas III knacca B K1€TOMHBIX KYJAbLTYpax
pacrenuii, TpanchopMHpOBaHHBLIX TreHaMH rolB n rolCy,
npeACTaBAeHHOH K 3alliTe Ha COMCKAHKME YYeHOH CTeNeHH KaHaHaaTa
OHOJOrHIECKUX HAYK
no cneunansHocTH 03.01.06 — GHoTexHONOrUs (B TOM YKclle GHOHAHOTEXHOJIOTHH)
AKTyaJabHOCTb paboThI
CnocoGHOCTE arpobaxTepuii TpaHcGOPMHPOBATh PAaCTUTENbHbIE KIETKH U3BECTHA
y’€ HECKONbKO JECATHICTHH. DTO CBOHCTBO JIKUT B OCHOBE IONy4YeHHS
KOMMEpPYECKUX JMHUA TPAHCTeHHBIX PAacTeHWH, a TakKxke SABNACTC BaXHBIM
MHCTPYMEHTOM (PYHIAMEHTAIbHBIX MCCIIEN0OBaHUA B O0NACTH IeHETHKH Pa3BUTHA
pacTeHuH, MOJIEKYIAPHOH OHOTEXHOIIOTHH U T. 1.
Xots sABIeHHE arpobaKTepHanbHO TpaHCcGOpMalK PaCTeHUH aKTHBHO U3yHaeTcs
B TeueHwe fmopsaaka 40 JgeT, MHOTHE MOMEHTbl [0 CHX IIOp OCTaloTCs
HEM3BECTHBIMH. JTO OTHOCHTCA, Hampumep, K ¢yHkumsM renos T-JIHK
Agrobacterium rhizogenes. Jlonroe BpeMs! BX 00CYX4aJii C TOYKH 3pEHUs BIHAHUSA
Ha KOJIMYECTBO aKTHBHLIX (GOPM (PUTOTOPMOHOB ¥ H3MEHEHHS 1y BCTBUTECIIBHOCTH K
HUM. B ToClenHHe IOl BO3HHKIM MAEH OTHOCHTENBHO pONM 70/-reHOB B
PEryNsllMM YPOBHSA BTOPHYHBIX MeTaDONUTOB, 4YTO HAILIO BOMJIOLIEHHE B
MONYYEHUH KIETOYHBIX JIMHWH — [OPOOYLEHTOB  BEUIECTB  BTOPHYHOIO
meTabonmusamMa A4 HyxJ (apMaieBTUyeckodl IpomblliieHHOCTH. llosBunmuce
JaHHBIE O TOM, 49TO rol TeHbl OKa3bIBAIOT 3HAYUTENLHOE BIMAHHE Ha 3allUTHBIH
annapar pacTUTENBHbIX KJIETOK - XapaKTepH3yTCA YCTOHYMBOCTBIO K CTPECCOBBIM

B03ﬂeﬁCTBI/IﬂM U TOHWXE€HHBIM YPOBHE€M BHYTPHKICTOUHBIX AKTHBHBIX (bOpM

KHCNOpoa. B cBsi3u ¢ 3TMM 0cO0BIH HHTEpEC BBI3BIBAIOT (PEPMEHTHEIC CHCTEMBI,



y4yacTBYIOIIME B MeTabonu3Me axkTHBHBIX ¢opM kuciaopona (ADK), yemy u

IMOCBAIICHA IIpEaCTAaBJICHHAA pa60Ta.

XapakTepHCTHKA JHCCEPTALHOHHOMH padoThI

Huccepragonnas pabdora T.B. ABpaMeHKO  HamucaHa 10
TPaIHIMOHHOMY ILTaHy M COCTOMT U3 pa3lesioB: BBEJEHHE, JIMTePaTypHbIA 0030p,
MaTepHasbl i METOMbl, Pe3yJbTaThl H 00CYXIEHHE, 3aKIIFOIEHHE, BbIBOABI, CITMCOK
HCIIONB3yeMBIX COKpAlleHHH, CIHCOK JIMTEpaTypbl. XOTenoch Obl, ORHAKO
OTMETUTh, 4TO (OPMYAHpOBKa «JluTepaTypHEIH 0030p» ABISIETCA HE O4YEHb
ynausoit. KoppekTHee aaHHbIi paznen 0603HauuTh, kak «O630p nuTeparyphl» .

B o630pe JMTEparyphl aBTOp PAcCMAaTPUBAET BOMNPOCHI CBA3AHHBIE C
GyHKIHOHUpOBaHUEeM rol TeHOB arpobOakTepui, Aenas ynop Ha HX BIHSHUC Ha
3alIHTHBIE MEXAaHU3MBl KJIETKH, fAajnee MoJpoOHO XapakTepusyeT CIPYKTYpY H
dynkuuu nepokcuaas Il xmacca, ux npumeHeHue. JIaHHEIH pasjien CO3NAeT
OnaronpusATHOE BIEYATIEHHE YETKOCTBIO H JIOTHIHOCTERIO H3IOXKEHH MaTepraila.

MerTonbl, UCIONb30BaHHbIE B paboTe, aAeKBATHBI IOCTABIICHHBIM 3aAa4aM,
OHM Pa3HOOOpPa3HBl M BKIIOHAIOT KyJIBTHBUPOBAaHHE TKaHEH pacteHuil in vitro,
MOJIEKYISApOo-TeHETHYeCKHe, OHMOXMMHYECKHE H  CTATUCTHYCCKHE  MCETOIBL.
Pe3syneTarel OnucaHbl noApoOHo, JoruyHo. Llenan nocnexyowyx SKCnepuMeHTos
BBITEKAIOT U3 Pe3yJIbTATOB IIPERbILY HIHX.

COrcoK JuTepaTypsl BKmouaerT 290 HCTOYHHKOB, U3 KOTOPBIX 16 — Ha
pycckoM s3bIke. Juccepranus u3noeHa Ha 121 CTpaHHMOE MALIMHOTHCHOIO
TeKcTa, cogepkuT 9 Tabnui U 14 pUCyHKOB .

HoBH3Ha Hcc/e0BaHHS H Haubo1ee cyleCTBEHHbIE Pe3yJIbLTAThI

B npencTaBneHHO# JHCCepTALMOHHOH paboTe BNepBbie W3Yy4Y€HO PErynsiTOpHOE
neiicTBUEe arpoGaKTeprUalibHBIX I'eHOB 1o/ B OTHOLUCHHH PACTHTEIILHBIX IEPOKCHUIIA3
[l knacca, B TPaHCTGHHBIX KIETOYHBIX KyIbTypax R. cordifolia. 1loxasaHo, 4TO
axTHBaLMg mepokcuaas 111 kmacca IpOMCXOAUT MPH CBEPXIKCIPECCHH TCHA rolB.
Jarusiii 3¢dext He xapakrepeH mis rolC. CoBMeCTHas 3KCIPECCHA ICHOB rolB u

rolC B cocraBe auKoro mramma pRiA4 Takxe He OKa3bIBaeT 3HAYMTENLHOIO



s¢dexra Ha mnepokcuaassl III kmacca, 4YTO YKa3plBaeT Ha AHTarOHMCTHYHOE
neiicTBue reHa rolC B oTHOIEHHH rolB. IlpoBeneHO HccnenoBaHHE MONEKYIAPHBIX
MEXaHH3MOB ro/B-unayuupyemoit aktupalvu nepokcuaas III xiacca v nokasaxo
OTCYTCTBHE B3aHMOCBS3HM ¢ OOIIMM HW3MeHEeHHeM YPOBHs BHYTpHKIeTouHbIX ADK
Ha ¢oHe TpaHchoOpMaUKMK. YCTaHOBNEHO, 4YTO ro/B-WHAyLUMpyeMmas aKTHBAlMs
nepokckaas Il kimacca BBI3BIBAET TPAHCKPHILMOHHYIO H (QEpMCHTaTHBHYIO
aKTHBaLMIO OeskoB nepokcuaas. IlokaszaHo, 4To AaHHBIA 3QQEKT coXpaHieTca Ha
Bcex (hasax pocTa B TeYeHHMe maccaxa. YCTaHOBIEHO, 4To 7olB smisercsa Oonee
CHUABHBIM HMHOyKTOpoM nepokcupas III kinacca 1o CpaBHEHHIO € JPYTHMH
abHOTHUECKHMMH CTpeccaMH, BKIOYas HH3KYI0 H BBICOKYI0 TeMIleparypel,
o6pabotky NaCl u MetumxacMonaroM. [lonyyeHsl JaHHBEIE O CIIOCOOHOCTH reHa
rolB aKTHBUPOBaTh MEPOKCUAA3bl B TPAHCTEHHBIX KJIETOYHBIX KYNBTypax ApyTHX
pacTeHui, B YacTHOCTH, Silene vulgaris, Rhodiola rosea, 4To CBUIETENBCTBYET 00

YHHBEPCAJbHOCTH BBISBIEHHBIX B paGoTe MexaH3MOB paboTEl reHa rolB.

3HAYHMOCTH Pe3yJIbTATOR, MOJIYYeHHbIX B pabore

[Tony4eHHble pe3ybTaThl BHOCST BKJIaJ B [TOHMMAHUE PErYJIATOPHOIO NEHCTBHUSA
reHoB rolB u rolC u3 A. rhizogenes Ha 3alUMTHBIH aNnapaT PacTHTEILHOHN KICTKH H
JOOMOJIHSIOT  HMMEIOIIHEeCSd  CBeJieHUMS O  MOJICKYIAPHBIX ~ MEXaHU3Max
B3aUMOJCHCTBHA pacTeHHM M OaxkrepvalbHBIX MartoreHos. B KOHTEKcTe
IIPAKTHYECKOTO MPHMEHEHHS BO3MOXKHO UCIONb3OBAHUE T€HOB rol JA CO3NaHHUs
KJIETOYHBIX KyNETYP PacTeHH# — cymeprnpoaylieHToB mepokcuias III xnacca ¢
LENBI0 BHOTEXHONOTHYECKOrO Mpou3BoAcTBa (hepMeHTOB. llony4yeHHble cBeACHUA
0 pONM MHAMBUAYANBHBIX H3odopM mnepokcHaas III kmacca B ycnoBHAX
abGUOTHUYECKOTO CTPEeCcca MOTYT CIY)XHTh OCHOBOHM Ui CO3[iaHHsl TPaHCTEHHBIX

pacTeHH, yCTORYMBBIX K HeOJIAaronpHATHEIM YCIIOBHSM.

JameuaHHs K AHCCEPTANHOHHOH paboTe
K coxaneHuIo, K JUCCEPTAIHOHHON paboTe HMeeTCs paj 3aMeYaHHu:

1. B 0630pe nuTepatyps! Ha ¢ 14 asrop yTBepXkaaeT, 4To ¢yHKuus RolB cea3ana ¢



ero THPO3WHGOC)ATA3HOW aKTUBHOCTBIO. DTO HE COBCEM TakK. JIeHCTBHTENBHO
RolB u3 pRi A4 - cBa3anHbIi ¢ MeMGpaHoii 6eJIoK, B TO BpeMs KaK ero roMolor U3
pRi1724 obnanaer aaepHoii mokanu3sauueil 1 He UMeeT GocdarasHON aKTHBHOCTH
(Moriuchi et al. 2004).

2. Ilo MHeHHMIO pelLieH3€HTa B pasjesie, NOCBAILICHHOM CTPYKTYpe W (QPYHKUHIM
MepoKcHAas - He XxBaTaeT wunocTpanuid. OHM Ob1 oONeryunu NOHHMaHHE
MPENOAHOCUMOI UH(pOpMaUH.

3. Ilocne mpoureHus pasgena «MeToAB» OCTaeTCs HE TIOHATHBIM, M3 KaKHX
OpraHoB TMOJY4YeHbl TPaHCTeHHble TkaHW. M3ydanu W U3MEHYMBOCTh B TKaHAX
Pa3IMyHOro IIPOUCXOKACHUA? BwmecTte c TeM yKa3aHo, YTO
HeTpaHCOPMHUpPOBaHHbIE KYJIbTYyphl Rh. rosea w S. vulgaris mnonydyeHbl H3
COLBETUA B3pOCILIX pacTeHui (Bulgakov et al., 2010), a HerpanchopMupoBaHHas
(KOHTpONBHAA) KaldycHas KynbTypa MapeHbl (R) Obula monydeHa W3 JNUCTBEB
npopocTkoB pactenus (Bulgakov et al., 2002). Hackonbko KOPpEKTHO CpaBHUBATh
TKaHH Pa3IU4HOTO MPOUCXOXKIeHHS ?

4. Ilpn oueHKe OHMHAMUKH 3KcrpeccuH reHoB mepokcunas IIf kmacca amrop
YTBEP)KAAET, 4YTO B ro/B-TpaHCreHHONl KyNbType TMHK 3KCIPECCHH TeHOB
nepokcuaa3 Habmoganu Ha 15-blif iIeHb, B OTIMYHE OT KOHTPOJILHON JHHHH, TIe
UK oTMedeH Ha 20 JgeHb. A OLGHMBaid 1M Kakue aubO ewle mnokasareiu
(Hanpumep, CKOPOCThL HAKOIIIEHHs GUoMacchl)?

5. B pabote umerotcs HeynauHbie GOpMYTHPOBKH, )KaPrOHHU3MBI, OIIEYAaTKH.

B pabore ecte Omasnenue, HO HeT maB. EciM HeT INaB, INpasHibHee
HCIIONB30BaTh TepMUH «CofepKaHuey.

Hymepauusa noapaszaenos BeIsiauT ¢rpadto 1.2; 1.4; 1.3, cHoga 1.4, nanee 1.6

O nasBaHuH pasziena «JluteparypHelit 0630p» GBUIO CKa3aHO BHIILE,

Ha cTpanuue 24 HeBepHO HCNONE30BaHO PYCCKOA3BIYHOE Ha3Banue Lactuca sativa.
JTO canar naryk, a He Kamycra.

B tekcte Ha cTpaHHle 20 HECKOJBKO pa3 YIOMHHAETCS XHMMHUYECKOe COSAHHEHHE
MO/ Ha3BaHHMEM «dlepekuch». KoppekTHee B HayyHOM TekcTe OBUIO ObI NHCaTh

«IICPEKHUCH BCGAOpOda».



HeondoxpaTHO BCTpedaeTcst BhIpakeHHe «CTeNeHb TOMOJIOTHH», a pedb HIET O

CTEIIEHH CXOACTBA HYKNCOTHAHBIX HJIH aMHHOKHUCIOTHBIX HOCJ’ICHOB&TGIIBHOCTeﬁ.

PexoMeHIAIHH K HCIOJB30BAHHIO PE3yJIbTATOB 1HCCEPTANHOHHOH paboThl

IlonyyeHHbIE aBTOPOM PE3YJbTAThl MOT'YT OBITh MCIONB30BaHbl B KypCaxX IEeKLHH
110 OHOTEXHONOTHH Ha OMONOTHYECKUX (aKyNbTeTax BBICIIMX YYeOHBIX 3aBeIEHUH,
KpPOME TOTO TeH rolB MoxeT OBITh UCTIONB30BaH I CO3aHHs KIIETOUHBIX KYJIBTYD
pacTennii — cymepmpoayuenToB nepokcuzas Il kmacca ¢ mensio
OHOTEXHOJOTHYECKOTO MpoH3BoJcTBA (epMeHTOB. [lony4yeHHble CBEACHHSA O POIH
HHIMBUOYAIbHBIX H30¢0pM nepokcuaas [II kimacca B ycioBHsAX aOHOTHYECKOIO
cTpecca MOTYT CHYXHTb OCHOBOH M CO3AaHUS TPaHCTEHHBIX DAacTEHHH,

YCTOHYHBBIX K HEGIArONPHUATHBIM yCIOBUSM.

Astopedepar T.B. ABpaMeHKO COOTBETCTBYET OCHOBHBIM [OJIOXKCHHAM
IMCCEPTalMM W aleKBaTHO OTpaxaeT ee copepxanve. Ilo teme nucceprauuu
oIryOnMKOBaHbl 3 cTaThH B pedepHpyeMbIX JKypHanax. Pe3ynkrarel, NOTyYeHHBIE B

paboTe, ObUIY MPeACTABISHEI HA MEXYHAPOAHBIX KOH(epeHLIUAX.

3akniouenne

JuccepraunornHas pabora ABpameHko TaTbsiHbl BHKTOPOBHBI «AKTHBHOCTbL H
npoaykunsi nepokcugas lII kinacca B KIeTOUHBIX KyJAbTypax PpacTeHHH,
TpaHchopMHpOBaHHLIX reHamMu rolB m rolCy», npeicTaBlIcHHas K 3allMTE HA
COHUCKaHHE Y4EHOH CTeleHH KaHauaara OMONOTHYEeCKMX HayK IO CIELHaNbHOCTH
03.01.06 — GuorexHonorus (B TOM 4YHciIe OHOHAHOTEXHONOTHA) — SABIACTCH
3aKOHYEHHBIM HAy4YHBIM HCCIIeOBAaHHEM, NOCBSAMICHHBIM H3yYEHWIO BIUSHHA rol
renoB T-JIHK arpolakrepuii Ha 3KCNpPECCHIO NEHOB H aKTHBHOCTh MEPOKCHAA3
IIT kaacca B KaeTouHbIX MHHMAX Rubia cordifolia, Silene vulgaris, Rhodiola
rosea, COOTBETCTBYIOLIEH KpUTepHsAM, YycTaHOBIeHHBIM 1.7 «llonoxenus o
NopsaaKe NPUCYKAEHHS YUEeHBIX CTeleHel», YTBepKIAEHHBIM IOCTAHOBIEHHEM

[paButennctBa Poccuiickoii ®enmepanmu Ne74 or 30.01.2002r. (B penaxuuu



mocraHosnenrs Ilpasutensctsa Poccuiickoii Penepaunu ot 20 urons 2011 r. Ne
475). Ilo akTyaqsHOCTH BHIODAHHOM TeMbl U HOBH3HE MONYUYCHHBIX PE3yJIBTATOB,
UX 3HAYCHUIO IS JanbHeHINMX HCCleloBaHMH JuccepTalioHHas paborta
YAOBJIETBOPAET TPEOOBAHUAM, NMPeabABIIEMBIM K KAaHAMJATCKAM JHUCCEPTALUAM, a
ec aBrop T.B. ABpaMeHKO, HECOMHEHHO, 3aCIYXHBACT NPUCYKICHUSN HCKOMOH
CTeNEeHU KaHaujaata OHONIOTMYEeCKHX HayK 1o crneuuanbHocTsM (03.01.06 -

OHOTEXHONOTHS (B TOM UHCIIe OMOHAHOTEXHOJIOIHS ).

OT3mB  3acayliaH M YTBepXKAeH Ha 3acellaHdd Kadeapbl TeHeTHKH U

buorexHonoruu nporokos Nel0 or 15 deppans 2016 r.

O13bIB cocTaBieH MpodeccopoM Kageapbl TeHETHKH U
o6norexnonoruu Cankr-IlerepOyprckoro _ e
roCyIapCTBEHHOTO YHUBEPCUTETA

1.6.H. TarbsHa BanepreBHa MaTBeepa

CeeneHus o cocTaBHTENe OT3HIBA!

Mareeesa Tarsdna BaneppeBHa — JIOKTOp OHOMOTMYECKUX HayK IIO
cnenpansHocth  03.02.07 — reneruka, npodeccop kadeapbl T'€HETHKH U
ouotexnonoruu Cankr-Iletepbyprekoro rocy1apcTBEHHOTO YHUBEPCHTETA,

3BaHUE — AOLICHT,

199034 Cauxt-Tletepbypr, VYmupepcuterckas Hab., 7/9, T (812)3281590,
radishlet@gmail.com



