International Journal of Secondary Metabolite
2018, Vol. 5, No. 2,123-129

International Journal of

Secondary Metabolite DOI: 10.21448/ijsm.402677

L 1JOVI
@

Published at http://www.ijate.net http://dergipark.gov.tr/ijsm Research Article

Fructan Determination in Transgenic Nicotiana Tabacum L. Plants
Harbouring Human Inf a2b Gene Infected by Tobacco Mosaic Virus

Andrii Potrokhov 21

! Laboratory of Adaptative BiotechnologyInstitute Cell Biology and Genetic Engineering, Ukraine

Abstract: Fructan is one of the main storage compounds in higher plants, ARTICLE HISTORY
their accumulation and synthesis is associated with the plant's adaptation. .

They take part in cryoprotection, osmoregulation and water balance and  Received: 06 January 2018
included in plant protection from pathogens (biotic stress). Fructan, Revised: 23 February 2018
anthocyanins, proline are involved in reduction of negative effects of biotic Accepted: 16 March 2018
factors on plants.

Utilizing of genetic engineering methods makes it possible to create stress
resistant plants. However, the impact of the transformation still remains KEYWORDS
unclear, because transformation can be regarded as biotic stress factor for  Njcotiana tabacum,
plants. Investigation of the biotic stress effects on metabolic pathways in

transformed plants is still actual. ™V,

The aim of our work was to identify changes in fructan accumulation fructans,
caused by the presence of tobacco mosaic virus (TMV) in transgenic
Nicotiana tabacum plants with human ifn - 02b gene.

Control wild type plants contained 6.8 + 0.08 mg/g of fructan. In the  interferon
transgenic line Nel, the level of fructan accumulation was 4.68 + 1.02 mg/g.

In the transformed line Ne3, its content increased to 30+1.8 mg/g. The

fructan content in control plants increased from 6.8 + 0.08 to 8.2 + 1 mg/g,

after viral infection. For transgenic line Nel, the content of fructan

increased to 25 + 1 mg/g. The growth of fructan concentration was not

observed in the line Ne3.

The increase in fructan content in infected transgenic plants can be
regarded as adaptive response to viral infection as biotic stress.

biotic stress,
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Omnpenenenue Coaep:xanus Ionmuppykranos B Tpancrennbix PacreHusix
Nicotiana Tabacum L. C I'enom Inf-42B YenoBeka, UnpuumpoBaHHBIX

Bupycom Tadaunoit Mo3auku

Pe3tome: bBrumm ompeneneHsl W3MEHEHHST B HAKOIUICHHH (PYKTAaHOB B
TpaHcreHHbIx pactenusix Nicotiana tabacum c rexom ifn - a2b uenoseka,
BBI3BAHHBIC HAJIMYKMEM BHpyca TabauHoi Mo3auku (BTM). s nosiydeHus
9KCTPAKTOB PACTHTENBHBIA MaTepHall B3BEIIMBAIM, TOMOTCHH3HPOBAIH C
nobasneHueM ¢ocdarHoro Oydepa (pH 7.4) u uenrpudyruporanu 15 MunyT
npu 15 Teic. g. [locne orOupanu HEOOXOAUMYIO ATUKBOTY UIS IPOBEICHUS
aHanmu3oB. Konopumerpuueckuit Meton (peakiusi CelrBaHOBA) MPUMEHSUIIN C
ucnoss3oBanueM 0,1% CIHPTOBOrO pacTBOpa Pe3OpLHHA IS ONPEICTCHUS
KoJImgecTBa MoMu(pyKTaHoB. B pe3ynbrare ObLIO MOKa3aHO, YTO COAEPKAHHIE
(pyKTaHOB B KOHTPOJBHBIX pacTeHHAX cocTaBwio 6,8+0,08 mr/r. B pa3Hbix
JMHUSX TPAHCTCHHBIX HEMH()UINPOBAHHBIX PACTEHHH OBLIO YCTAHOBIEHO KaK
OTCYTCTBHE JIOCTOBEPHBIX Pa3INuUii HAKOTUICHUsI HPYKTAHOB TI0 CPABHEHHUIO C
nx COZIepIKaHUEM B KOHTPOJIBHBIX HeTpaHC(HOPMHUPOBAHHBIX
HEWH(HITIPOBAHHBIX PACTEHUAX, TAK U yBEIUUCHUE UX COIAepKaHus 10 25+1
MI/T Maccbl. B WH(UIMPOBAaHHBIX TPAHCIEHHBIX PACTEHUSIX COAEpIKAHHUE
(pyKkTaHOB OBLIO BBINIE, YeM UX COJACpXKaHHE B HWHOUIMPOBAHHBIX
HETpaHC(HOPMHUPOBAHHBIX KOHTPOJIBHBIX PACTEHHSIX W cocTaBisuio mo 30+1,8
Mr/T 1 10+2,2 MI/T COOTBETCTBEHHO.

I'eneTnueckas TpaHC(i)OpMaI_[I/ISI B pgaAc CiIydacB IMpPHUBOAUIIA K IMOBBIIICHHUIO

HUCTOPUSA CTATBU
Honyueno:
06 Aneapwv 2018

Ilepecmompennwiii:
23 Despans 2018

Mpunsmo: 16 Mapr 2018

KJIHKOYEBBIE CJIOBA
Nicotiana tabacum L,
BTM,

(bpykTaHsl,

OMOTHYECKHIA CTpecc,

HHTEPPEPOH.

coxepxaHust GPYKTaHOB B TPAHCTEHHBIX pacTeHUsx. Hammaune ¢puroBupycHON
WHQEKIUH TMPUBOAMIO K YBEIUYEHHUIO COJepkKaHus (pyKTaHOB B
MHQUITMIPOBAHHBIX TPAHCTEHHBIX PACTEHHUSX II0 CPABHEHHIO C UX COJEPIKAHAEM
B HETPAaHCICHHBIX HMH(QUIMPOBAHHBIX pacTeHHAX. BeposrHo, Takoe
MOBBINICHHE SIBJISIETCS] OTHOM U3 peaKiid pacTeHni Tabaka Ha QUTOBHPYCHYIO
MH(EKINIO KaK Ha OMOTHYECKH CTpeccoBbId GakTop. ClieayeT OTMETHTH, YTO
KaK TeHeTHYecKasi TpaHc(opMamus, TaKk ¥ HHPEKINS TPUBOAWIN K Pa3BUTHIO
PACTHUTENIFHOTO OTBETa, BBI3BAHHOTO OMOTHYECKUM CTPECCOBBIM (HaKTOPOM.
Takum 00pa3oM, HaMH OBLIO MMOKA3aHO, YTO PACTEHUS PEarupyroT Ha BIUSHUC
JBYX CTPECCOBBIX (PAKTOPOB, YTO BBHIPAKAETCS] B HAKOIUICHHN (DPYKTAHOB, KaK
OJIHOTO M3 BO3MOJKHBIX 3aIIUTHBIX MEXaHU3MOB.

1. BBEAEHHE

OpyKTaHbI SIBISIOTCS OJTHUMH U3 TIIaBHBIX 3aMIACHBIX COSTMHEHUN BBICIIUX PacTeHHI [9].
Bb1Ienst0T HECKOIbKO OCHOBHBIX THIOB (PPYKTAaHOB: UHYJIHH (B OCHOBHOM Yy JBYIOJBHBIX),
JIeBaH, HEO-WHYJIUH U Heo-leBaH (Y OAHOJOJBHBIX). Y IBYIOJIBHBIX PAacTeHUN (pyKTaHbI
HAKAaIJIMBAIOTCS KaK JIOJITOCPOYHBIE Pe3ePBHBIC YTIEBOIbI B OCHOBHOM B MOA3EMHBIX OpraHax
[17]. Ux HakoOIIEHUSI U CHHTE3 OTHOCAT K aJanTallMiHONW peakIMHu pacTeHus Ha ctpecc [8].
W3BecTHO, B YAaCTHOCTH, YTO (PYKTaHbl YYacTBYIOT B TMpoIleccax KPUOTPOTEKIUU U
OCMOPETYJISILMN KJIETOK U OOECHeunBaloT MOJIepKaHue BOJHOro OailaHca, oOecreunBast
JUTUTETIFHYIO 3alIUTy MEMOpaH pacTeHH OT 00€3BOKUBAHUS, MPEMSATCTBYIOT BHICYIITHBAHUIO
npu abuoTudeckux crpeccax [13, 14], CHIKaOT HETaTUBHOE BO3/ICHCTBHE 3aMOPAKUBAHHS [0,
7]. BbL10 IOKA3aHO, YTO OHM MOTYT CTAaOWJIM3UPOBATH MEMOPAHHBIC CTPYKTYPHI U YMEHbBINATh
OTTOK BOJIbI U3 KJeToK [13]. brarogapst dpykranaMm moBpeXIeHHBIE PACTEHUS MOTYT OBICTPO
BoccTaHaBnuBathcs [6]. [lpm OumoTmdeckmx crpeccax (pyKTaHBl BKIIOYAIOTCS B
CHHTETUYECKHE TIPOIECChl, HANpPABJICHHBIC HA 3alIUTy PACTUTEIHLHOTO OpraHu3Ma OT
HEraTUBHOTO BO3J/IEHCTBUS MATOreHa, CTA0MIM3UPYsT MeMOpaHHbIe CTPYKTYpHI [15]. SIBnenue,
KOTOpPO€ CBSI3aHO C TIOBBIIEHHBIM CHHTE30M (PPYKTaHOB TpU OMOTHYECKHX CTpeccax,
MOJTYYIJIO HAa3BaHUE «CIATKUK UMMYHHATET [10]
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MertogamMy TE€HETUYECKOM MHKEHEPUH BO3MOKHO CO3/IaHUE YCTOMYMBBIX K CTpecam
pacTeHuid, OTHAKO, U3BECTHO, YTO caMa reHeTHIecKasi TpaHC(HOpMALIUS SIBISICTCS CTPECCOM ISt
pacTeHUid U MOXKET NPUBOJUTH K HAKOIUIEHUIO (PYKTaHOB B pacTeHusx. duroBupycHas
UH(OEKIHUS TaKXKe SBISETCS OMOTUYECKUM CTPECCOBBIM (DAKTOPOM, IMOATOMY aKTyallbHO
KOMIUIEKCHOE HCCleI0BaHUE JAEUCTBUS OMOTHUYECKUX CTPEccOB (TpaHchopMaius U HaIUYUE
BUpYCa) HAa U3MEHEHUS CHHTE3a PPYKTAaHOB B TPAHC(HOPMUPOBAHHBIX PACTEHUX [5].

Wcxomst U3 3TOrO, LENbI0 Haleid padoThl OBUIO MCCICIOBATH W3MCHEHHS B CHHTE3E
bpykTanoB B TpanchopMupoBaHHBIX pactenusnx Nicotiana tabacum c rerom ifn-a2b genoseka
JI0 ¥ TI0CJIe HHDUIUPOBAaHKS BUPYCOM TabauHOM MO3AHMKH.

2. MATEPUAJIBI U METO/IbI

B kauecTBe 00BEKTOB MCCIIEJOBAHUS UCIIOIB30BANIM MTOJyUEHHBIE HAMU PaHEE PACTEHUS
Nicotiana tabacum L copra Petit Havana ¢ renamu ifn-a2b yenoBeka u
HeomuninHpochoTpancdepassl 1. PacTenus BelpammBaiyd B CTEPUIBHBIX YCIOBHSX Ha 0e3
ropmoHanbsHOM cpene MC [11]. OnbiTHBIE pacTeHUsI NEPEHOCHIIM B CTEPUIIbHYIO TIOUYBY IS
JabHEHIIEro pocTa B YCIOBUAX TEIIULBI pu Temneparype +24°C ¢ 16-uacoBoM pexuMom
OCBEILICHUSI.

Bupycoconep:xammii MaTepran nojgydaiu U3 MOpaXeHHbIX JIUCThEB pacTeHUH Tabaka C
CUMITOMaMHU BUPYCHOM MH(eKIu myreM romorenusanuu B ¢pocdaraom oydepe (pH 7,4) ¢
nocieAyomuM IeHTpudyrupoBanreM B pexxume 5 1eic. g 20 muH. [lonydeHHBIH MaTepuan
OBLT MHOKYJIMPOBAH B PACTCHHsI MEXaHUYECKUM BTUPAHUEM B MOJIOJIbIE JINCThSI BEPXHETO sipyca
pacTeHusl.

JIyist ToTy9eHust SKCTPAKTOB PACTUTEIBHBIA MaTepHasl B3BEIINBAIM, TOMOTCHH3UPOBAIH
¢ no6asnenueM pocdarnoro o6ydepa (pH 7.4) u uenrpudyruposanu 15 munyt npu 15 ThIC. g.
[Tocie oTOupanu HeOOXOAUMYIO ATMKBOTY ISl IPOBEICHUS aHAIIM30B.

Peakimto CeneBaHoBa NpOBOJMIM crleaylomuM obpazom: k 100 MK 3KcTpakra
nobasis o 100 mxn 0,1% cnupTtoBoro pactBopa pesopunna u HCI (5:1). [Tonydennsrit
pacTBOp HarpeBalM Ha BOAAHOH Game 5 MuH mpu Temnepatype 80°C. Tlocne HarpeBaHus B
Tedenne 5 muH Tpu Temmeparype S0°C U MOSABIEHMS XapaKTEPHOTO BHIIHEBOTO OKpaca
IPOBOJWIIN U3MEPEHNE ONTUYECKOH IUIOTHOCTH Ha aBTOMaTndyeckoM aHanuzarope Eppendorf
biofotometr plus npu guHe BoaHb! 550 HM.

WccnenoBanue nmpoBOAWIOCH B TpeX MPOBOPHOCTAX. [l 0OpabOTKM CTATUCTUUYECKUX
JAaHHBIX MCTIONb30BaK nakeT nporpamm MS Exel 2003.

3. PE3YJIBTATHBI U OBCYXXJIEHUE

Panee namu ObUTH TTONTy4eHBI TpaHCTeHHBIE pacTenue Nicotiana tabacum c rerom ifn-0.2b
YeJI0BEKa, MX TPAHCTCHHAs MPHPOAa ObUla MOATBEPIKICHA MOJICKYISIPHO- OHONOTHYSCKUMHU
Merofamu. JlJis JaHHOTO MCCIIEAOBaHUs ObUIM BBHIOPAHBI IBE Pa3HbIC JIMHUU TPAHCTEHHOTO
tabaka, KOTOpbIC OBLIH TTOTyIEeHBI U3 Pa3HBIX HCXOIHBIX KCIUIAHTOB M SIBJISIFOIIIMECS Pa3HBIMU
TpaHCQOPMAIIIOHHBIMHU COOBITHSIMHU.

B pesynbTare nccieoBaHus ObUIO IOKAa3aHO, YTO B PACTCHUSX JIUKOTO THITA COJIEPIKAHHE
¢pyxTanoB cocraBuwio 6,8+0,08 mr/r. B Tpancrennoit nuHuu Nel ypoBeHb HaKOIJICHHS
(GpPYKTaHOB JOCTOBEPHO HE OTIMYAJICS OT YPOBHS ITUX COSTMHEHHUH B KOHTPOJIBHBIX PACTCHHSIX
u cocraBisin 4,68+1,02 mr/r (puc. 1). Tpancrennoit nuaun Ne 3 HaOMI01aI0Ch MOBBIICHHUE
conepxanus ¢ppykranoB a0 30+1,8 mr/r (puc. 1).

B Hammx npeasIaynmMx UCCIIEI0BAHUSX, TIPOBEICHHBIX HAa PACTEHUSX TUKOpHUs [2-4] u
canara [1], kotopsie ObTH TpancopmoBansl Agrobacterium rhizogenes wim Agrobacterium
tumefaciens ¢ BekTopHO# KOHCTpyKIHEH ¢ reHoM nHTepdepona ifn-a2b yenoBeka, Takxke ObLIO
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OTMEUEHO, YTO coJiep:KaHre (PPYKTAHOB B TPAHCTEHHBIX PACTEHUSAX MOXET KaK OCTaBaThCs Ha
YPOBHE KOHTpOJIS, TaK M MPEBBIIIATh KOHTPOJIbHBIE MOKa3aTelu. BeposiTHO, 3TO BBI3BAHO
¢dakToM mepeHoca 4yKepOJHOT0 reHa B pa3HbIe MecTa B reHoMme pacTeHuid. CienoBaTelbHO,
MO>KHO MPEATOI0KUTh, YTO PACTCHUS PA3HBIX BUAOB MOTYT MOJOOHBIM 00pa30M pearupoBaTh
HAa TEHETHYeCKyIo TpaHcopmanuio, KOTopas B psAAe CIydyaeB MOXET NPUBOIAUTH K
MOBBILIICHUIO YPOBHS HAKOIUICHUSI 3aIIaCHBIX COEIMHEHUH.

[ocne unpuumposanuss BTM npoucxonuny u3sMeHEeHUs B HaKoruieHuH (ppykTaHoB. [Ipu
MH(OUIUPOBAHUU UX COJAEPIKAHHME POCIIO KaK B KOHTPOJIBHBIX MH(QHUIIMPOBAHHBIX PACTEHUIX
JIMKOTO THIIA, TAaK ¥ B TPAHCTCHHBIX PACTEHUSAX C CUMIITOMAMH BUPYCHOH MHGpEKIUN (JIMHUH
Nel u Ne3). B KOHTPOJIBHBIX PaCTCHUSX COJIepKaHuEe PPYKTAHOB MOBBIIIATIOCH HE3HAYUTEIIHBHO
u coctaBuio 8,2+1mr/r. s TpaHCreHHbIX pacTeHHid JMHUU Nel MpOM30ILIO yBEIHYeHHE
coaepxanus (pykraHoB g0 25+1mr/r. Omnako, B nuHUM Ne3 mocie WHPUIIMPOBAHUS HE
MPOM30IIUIO CYIIECTBEHHOTO TOBBIIICHUSI COJCpPKaHUSA (QPYKTAaHOB. DTOT (PAKT MOKHO
OOBSCHHUThH TEM, YTO CHHTE3 (DPYKTAHOB MPH KYJIHTUBUPOBAHUHM IN VItr0 4aCTHYHO 3aBUCHT OT
Hammuusg cyoOctpara (caxaposbl) B cpene. IlockonbKy coxaepikaHHe caxapo3bl B cpele
(buKCUPOBAaHO, BO3MOXKHO, YTO HMEHHO 3TO JMMHUTHPOBAaHHE NIPUBEIO K OTCYTCTBHUIO
JABHEHIIET0 pocTa colepKaHus (PPYKTaHOB B WH(HUIIMPOBAHHBIX TPAHCTEHHBIX PACTEHUSIX
auHuH Ne3. BeposiTHO, coiepKaHHe 3TUX BEIIECTB B KJIETKaX pPaCTeHH ObUIO TMMHUTHPOBAHO
KOJIMYECTBOM cyOcTparTa.

35 - Cwmr/r

30 -

\
25 -

‘§

20 -

_

15 4

K- K+ 1 1+ 3- 3+

JIunuu pacrenuit

PPuc. 1. Coxpepxanne noiaudpykTaHOB B pacTeHHsX Tabaka a0 M mocie uHpuuupoanus BTM
[[Tpumeuanue: - HemHpunmpoBanHsle BTM pacrenus, + umHduuupoBanusie BTM pacrenns; K:
KOHTPOJILHBIE HETPAHC(HOPMUPOBAHHBIE PACTEHUS; | ¥ 3: JIMHMI TPAHCTEHHBIX PACTEHUH]

B pesynbrare Hamu ObLTO MOKa3aHO, YTO MOCIE UHPUIIMPOBAHUS PACTEHUM TPOUCXOUT
MOBBIIIEHUE CO/EPKAaHUS (PPYKTAHOB, YTO, BEPOSTHO, SIBISETCS PE3yJbTaTOM OMOTHYECKOTO
CTpecca, BBI3BAHHOT'O NIEPCUCTEHILINEN B X OpraHu3Me (uToBUpycHON HHPeKun. OTCyTCTBUE
3HAYUTEIBHOTO MOBBILICHUS COACPKaHUS (PPYKTAHOB B KOHTPOJIBHBIX PAaCTEHUSIX C BUPYCOM
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[0 CPaBHEHUIO C COJEP’KaHUEM 3TUX COCIUHEHHI B KOHTPOJIBHBIX pacTeHusx 0e3 BUpyca U
YBEIIMYEHUE COJepkKaHUs (PPYKTaHOB B TPAHCTCHHBIX WH(UIIMPOBAHHBIX PACTCHUAX MOKHO
paclieHuBaTh KaK CTPECCOBYI0 M aJalTallMOHHYIO DPEaKIUI0 TPAHCTCHHBIX PACTEHUU K
BUPYCHOH MH(EKInu. BeposTHO, 3TO BBI3BAHO (PHU3MOJIOTMUYECKUMHU OCOOCHHOCTSIMU
pacTeHUi., TOCKOJbKY KaxJas M3 TOJNYyYEHHBIX JIMHUKA  SBISETCS  OTIEIbHBIM
TpaHCHOPMAIIMOHHBIM COOBITHEM M pearupyeT Ha cTpecc mo-pasHomy. OQHAKO B pACTCHHSIX,
MOJIBEPIIIUXCS BO3JACHCTBUIO (PUTOBUPYCHOM UHGEKIHUU, MPOUCXOIUIO YBEIMUCHUE
coaepxkaHust GPyKTaHOB, YTO, BEPOATHO, OOYCIIOBJICHO Pa3BUTHEM CTPECC-PEAKLIUU U OTBETOM
pacTeHust Ha OMOTUYECKHI CTPECC, BEI3BAaHHBIN LHUPKYJISIHUEN (UTOBHUpYCa.

4. OBCYKJAEHUE

[enetnueckast TpancopManust B psijie ClIy9dacs IPHUBO/HIA K MOBBIIICHUIO COICPKAHUS
(dpykTaHOB B TpaHcreHHbIX pactenusix Nicotiana tabacum c renom ifn-o.2b uenoseka. Hamuuue
(GuUTOBHPYCHOM WH(EKIMH OPUBOIWIO K YBEIHUYCHHIO COJEpXaHHs (PYKTAaHOB B
MH(QUIUPOBAHHBIX TPAHCIEHHBIX PACTEHUSX [0 CPAaBHEHUIO C UX KOHIIEHTpauueidl B
HETPAHCTEHHBIX HHPHUIMPOBAHHBIX PACTEHUAX. BeposITHO, TaKOE MOBBIIICHHE SBISIETCS OJJHON
M3 peakiuii pacteHnii Tabaka Ha GUTOBUPYCHYIO HH(EKIIUIO.

[Tocne Tpancgopmaiuu, Kak u nocie HHGUIUPOBAHUS peaKlUs pacTeHUH Obliia CX0XKa U
NpOSIBIISIaCh B TOBBIICHUHM cojaepikaHusi (¢pykraHoB. Cremyer OTMETHUTh, 4YTO Kak
reHeTuyeckas TpaHchopmalus, Tak U HUHQEKIUsS MPUBOAUIN K PA3BUTHUIO PACTUTEIBHOTO
OTBETA, BBI3BAHHOTO OMOTHYECKUM CTpeccoBbIM (pakTopoM. Takum oOpa3om, Hamu ObUIO
MOKAa3aHO, YTO PACTEHUS PearupyroT Ha BIUSIHUE JIBYX CTPECCOBBIX (PaKTOPOB, YTO BHIPAYKACTCS
B HAKOIUICHUU ()PYKTAHOB, KAK OJTHOTO U3 BO3MOKHBIX 3alIUTHBIX MEXaHHU3MOB.
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EXTENDED SUMMARY

Introduction

Fructan is one of the main storage compounds in higher plants, their accumulation and synthesis
is associated with the plant's adaptation. They take part in cryoprotection, osmoregulation and
water balance and included in plant protection from pathogens (biotic stress). The increase of
fructan synthesis under the biotic stresses has been associated with plant "sweet immunity".
Fructan, anthocyanins, proline are involved in reduction of negative effects of biotic factors on
plants.

Utilizing of genetic engineering methods makes it possible to create stress resistant plants.
However, the impact of the transformation still remains unclear, because transformation can be
regarded as biotic stress factor for plants. Genetic transformation can lead to the fructan
accumulation in plants and to provide an effect on the plants metabolism. Investigation of the
biotic stress effects on metabolic pathways in transformed plants is still actual.

The aim of our work was to identify changes in fructan accumulation caused by the presence
of tobacco mosaic virus (TMV) in transgenic Nicotiana tabacum plants with human ifn - a2b
gene. Selivanov reaction was used to determine fructan content.

Material and Method

Control wild type plants contained 6.8 + 0.08 mg/g of fructan. In the transgenic line Nel, the
level of fructan accumulation was 4.68 + 1.02 mg/g. In the transformed line Ne3, its content
increased to 30+1.8 mg/g. In our previous study of transgenic chicory plants and salad were
investigated. It was shown that Agrobacterium — mediated transformation can either increase
the level of fructans or remain at control level. The phenomenon can be explained by position
effect of T-DNA integration. We presume that each transformed line is a separate
transformation event and has unique stress reaction.

Result

The fructan content in control plants increased from 6.8 + 0.08 to 8.2 + 1 mg/g, after viral
infection. For transgenic line Nel, the content of fructan increased to 25 + 1 mg/g. In contrast,
the growth of fructan concentration was not observed in the line Ne3. The fructan synthesis
depends on the substrate (sucrose) in the medium during in vitro cultivation. The fixed sucrose
content in the medium can limit further growth fructan accumulation. Probably, in line Ne3 the
fructan content is limited by substrate in medium.

Discussion

The increase in fructan content in infected transgenic plants can be regarded as adaptive
response to viral infection as biotic stress.

The increase of fructan content was observed both after transformation and viral infection.
Genetic transformation or viral infection was the biotic stress factors leading to the development
of plant response. Fructan accumulation is one of the possible adaptive mechanisms to the stress
influence.

129



