PAPER DETAILS

TITLE: Fructan determination in transgenic nicotiana tabacum I. Plants harbouring human inf ?2b
gene infected by tobacco mosaic virus

AUTHORS: Andrii POTROKHOV

PAGES: 123-129

ORIGINAL PDF URL: https://dergipark.org.tr/tr/download/article-file/436503



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

International Journal of

Secondary Metabolite DOI: 10.21448/ijsm.402677

2 1JolVi
@

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 =1

! Laboratory of Adaptative Biotechnologylnstitute 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 biatic stress.

biotic stress,

CONTACT: Andrii Potrokhov > AlexGSMster@gmail.com [=] Laboratory of Adaptative
Biotechnologylnstitute Cell Biology and Genetic Engineering, Ukraine

ISSN-e: 2148-6905 /© 1IJSM 2018
123



Int. J. Sec. Metabolite, Vol. 5, No. 2, (2018) pp. 123-129

Omnpenenenue Coaep:xanus Ionmuppykranos B Tpancrennbix PacreHusix
Nicotiana Tabacum L. C I'enom Inf-42B YenoBexka, UHpuumpoBaHHBIX

Bupycom Tadaunoii Mo3auku

Pe3tome: brumm ompeneneHsl W3MEHEHHST B HAKOIUICHHH (PYKTAaHOB B
TpaHcreHHbIX pacteHmsix Nicotiana tabacum c rewom ifn - a2b genoseka,
BBI3BaHHBIC HAIMYHEM BUpyca TabauHoil mozawku (BTM). [l momydeHus
9KCTPAKTOB PACTUTENIBHBI MaTepHal B3BEIIMBAIIM, TOMOTCHH3HUPOBAIH C
nobasneHueM docdarnoro Oydepa (pH 7.4) u uenrpudyruporanu 15 MunyT
npu 15 Teic. g. Ilocne oTGupanu HEOOXOAUMYIO aJUKBOTY AJIS IPOBEACHUS
aHanu30B. Konopumerpudaeckuit Meton (peakiusi CelrBaHOBA) MPUMEHSUIIN C
ucnoib3oBanueM 0,1% cIUPTOBOro pacTBOpa pe30pLUHA JUIS ONpPEACICHUS
KOJIMYecTBa MOMU(PyKTaHOB. B pe3ynbTare ObLIO MTOKAa3aHO, YTO COACPKAHMIE
(pyKTaHOB B KOHTPOJIBHBIX pacTeHHAX cocTaBwio 6,8+0,08 mr/r. B pa3Hbix
JHHUSX TPAHCTEHHBIX HEMH()UIMPOBAHHBIX PACTEHHH OBLIO YCTAHOBIEHO KaK
OTCYTCTBHE JOCTOBEPHBIX Pa3INuUil HAKOIUICHHUsI (HPYKTAHOB II0 CPABHEHUIO C
ux COZIep)KaHUEM B KOHTPOJIBHBIX HEeTpaHC(HOPMHUPOBAHHBIX
HEHH(UIIMPOBAHHBIX PACTEHUAX, TaK U yBEJIMUCHUE UX COIepKaHus 1o 25+1
MI/T Maccbl. B WH(UIMPOBAaHHBIX TPAHCTEHHBIX PACTEHUSIX COACPIKAHUE
(pyKkTaHOB OBLIO BBINIE, YEeM HX COAEpKaHHE B HHOUINPOBAHHBIX
HETPaHC(HOPMHUPOBAHHBIX KOHTPOJBHBIX PACTEHUSIX M cocTaBisuio a0 30+1,8
Mr/T 1 10+2,2 MI/T COOTBETCTBEHHO.

T'enernueckast TpaHC(I)OpMaI.II/I}I B paAc CIydacB INpPHUBOAUIIA K IMOBBIIICHUIO

HUCTOPUS CTATbU
Honyueno:
06 Arneapwv 2018

Ilepecmompennbiii:
23 Degpany 2018

Hpunamo: 16 Mapt 2018

KJIKOYEBBIE CJIOBA
Nicotiana tabacum L,
BTM,

(bpykTaHsI,

OMOTHYECKHIA CTpecc,

HHTEPPEPOH.

coxepxaHusi GPYKTaHOB B TPAHCTEHHBIX pacTeHUsx. Hammaune hpuroBupycHON
UHGEKINKA [PUBOAWIO K YBEIMYCHHIO COJCp)KaHUS (PYKTaHOB B
MH(UIMPOBAHHBIX TPAHCTEHHBIX PACTEHHSX 10 CPABHEHHIO C UX COJCPIKAHAEM
B HETPAaHCTCHHBIX HH(MHUIUPOBAHHBIX pACTCHHsAX. BeposTHO, Takoe
MOBBINICHHE SIBJISICTCS] OTHOM U3 PEaKIHid pacTeHni Tabaka Ha QUTOBHPYCHYIO
MH(EKIHIO KaK Ha OMOTHYECKHH CTpeccoBbIi GakTop. ClieyeT OTMETHTH, YTO
KaK TeHeTHIecKasi TpaHc(opMamus, TaKk ¥ HHPEKINS TPUBOAWIN K PA3BUTHIO
PACTHTENBHOTO OTBETa, BHI3BAHHOTO OHOTHYECKHM CTPECCOBBIM (haKTOPOM.
Takum 006pa3oM, HAMH OBLIO TOKA3aHO, YTO PACTEHHUS PEATHPYIOT Ha BIHSIHHE
JIBYX CTPECCOBBIX (PAKTOPOB, YTO BBHIPAKACTCS] B HAKOIUICHHH (DPYKTAHOB, KaK
OJIHOTO M3 BO3MOYKHBIX 3aI[UTHBIX MEXaHU3MOB.

1. BBEAEHHUE

@pyKTaHBI SIBISIFOTCS OJTHUMU U3 TJIaBHBIX 3aI1aCHBIX COEIMHEHUH BbICIIUX pacTeHuil [9].
BrigenstoT HeCKOIbKO OCHOBHBIX THUTIOB ()PYKTAHOB: MHYIUH (B OCHOBHOM Y JBYIOJIbHBIX),
JieBaH, HEO-WHYJIUH U Heo-leBaH (Y OAHOJOJBHBIX). Y IBYIOJIBHBIX pAacTeHUN (PpyKTaHbI
HaKaIuIMBaIOTCA KaK JIOJITOCPOYHbIE PE3EPBHBIE YTIIEBObl B OCHOBHOM B IOJ3€MHBIX OpraHax
[17]. Ux HakOIJICHUSI U CHHTE3 OTHOCAT K aJanTalldUHONW peakIMH pacTeHHs Ha ctpecc [8].
M3BecTHO, B YAaCTHOCTH, 4YTO (PYKTaHbl YYAaCTBYIOT B TMPOLIECCAX KPHOMPOTEKIHH U
OCMOpETYJISIIINA KJIETOK M 00€CTeunBaroOT MOJAep)KaHue BOJHOTO OaaHca, oOecreynBas
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 CTAOMIIM3UPOBATH MEMOPAHHBIC CTPYKTYPHI U YMEHbBINATh
OTTOK BOJIbI U3 KJeToK [13]. biarogapst ppykTraHnaM NMOBpeKIeHHBIE PACTEHUS MOTYT OBICTPO
BoccTaHaBnuBathcss [6]. [lpm OumoTmdeckmx crpeccax (PyKTaHBl BKIIOYAIOTCS B
CUHTETHUYECKHE TMPOLECChl, HAMpaBJIEHHbIE Ha 3alllUTy PACTUTEIbHOTO OpraHu3Ma oT
HEraTUBHOTO BO3ACUCTBUS NATOTe€Ha, CTAOUIN3UPYst MeMOpaHHbIe CTPYKTYpHI [15]. SIBnenue,
KOTOpPO€ CBS3aHO C TIOBBIIIEHHBIM CHHTE30M (PYKTaHOB NpU OHOTHYECKHX CTpeccax,
MOJTYYUJIO Ha3BaHUE «CIAIKUA UMMYHUTET» [10]
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MeTronamMy reHEeTUYECKOW WHYKEHEPUU BO3MOXHO CO3/1aHHE YCTOWUYMBBIX K CTpecam
pacTeHuii, OJJHaKO, U3BECTHO, YTO CamMa reHeTH4YecKasi TpaHC(OPMALUs SIBISETCS CTPECCOM IS
pacTeHUid U MOKET MPUBOJUTH K HAKOIUIEHUIO (DPYKTaHOB B pacTeHusx. duroBupycHas
UHQPEKIUS TaKkKe SBISETCS OMOTHYECKHM CTPECCOBBIM (DAKTOpPOM, IMOATOMY aKTyalbHO
KOMIUIEKCHOE HCCIIEeIOBAaHUE JACUCTBUS OMOTHUYECKUX CTPEccoB (TpaHChopMaIus U HATHUUE
BUpYCa) HAa U3MEHEHUS CHHTE3a PPYKTAHOB B TPAHC(HOPMUPOBAHHBIX PaCTeHUAX [5].

Wcxomst U3 3TOrO, LENbI0 HaIleid paboThl OBUIO HMCCIEIOBATH W3MCHEHHS B CHHTE3E
¢bpykraHoB B TpaHchopmupoBanHbix pacreHusx Nicotiana tabacum ¢ rexom ifn-a.2b yenoseka
JI0 ¥ TI0CJIe HHUIUPOBAaHKS BUPYCOM TabauyHOM MO3AHMKH.

2. MATEPHUAJIBI U METO/IbI

B kadyectBe 00BEKTOB UCCIIEI0BAaHMSI HCIIOIb30BAIHN ITOyYEHHbIE HAMU PaHee pacTeHUs
Nicotiana tabacum L copra Petit Havana ¢ renamu ifn-a2b uyenoBeka u
HeomuimHpocdorpancepassl 1I. PacTenus BblpamiuBanu B CTEPUIBHBIX YCIOBHSX Ha 0e3
ropmoHanbsHOM cpeae MC [11]. OnbiTHBIE pacTeHUSI NEPEHOCHIIM B CTEPUIIbHYIO TIOYBY IS
JAJIIBHEHIIETO pOcTa B YCJIIOBUAX TEIUIMIBI pu TeMieparype +24°C ¢ 16-yacoBoM pexuMOM
OCBELICHUS.

Bupycocoaepkamuii Mmatepuan noiaydajid U3 NOpaKEHHbIX JIMCTHEB PACTeHUN Tabaka ¢
CUMIITOMAaMHU BUPYCHOM MH(EKIUH ImyTeM romMorenusanuu B ¢pocharHom Oydepe (pH 7,4) c
nocieaAyomuM neHTpudyruposanueM B pexume 5 Toic. g 20 muH. lonydyeHHbslit MaTepuan
ObUT UHOKYJIMPOBAH B PACTEHUSI MEXaHUYECKUM BTUPAHUEM B MOJIOBIE JINCThSI BEPXHETO sipyca
pacTeHusl.

J1s moydYeHust SKCTPAKTOB PACTHTENBHBIN MaTeprall B3BEIINBAIN, TOMOT€HU3UPOBAIH
¢ nobasnenueM docdarnoro Oydepa (pH 7.4) u uentpudyruposanu 15 munyt npu 15 TeIC. 2.
[Tocne or6upanu HEOOXOAUMYIO ATUKBOTY Uil IPOBEICHUS aHAIHU30B.

Peakuuio CeneBaHoBa MNPOBOMWIM cCleAyrolMM oOpazom: k 100 MK 3KcTpakTa
nobasisi o 100 mxn 0,1% cnuptoBoro pactBopa pesopunna u HCI (5:1). [Tomydennsrit
pacTBOp HarpeBalM Ha BOAAHOH Game 5 MuH Tpu Temnepatype 80°C. Tlocne HarpeBaHus B
Tedenne 5 muH Tpu Temmepatype S0°C U MOSABIEHMS XapaKTEPHOTO BHIIHEBOTO OKpAaca
POBOJWIINM U3MEPEHHE ONTUYECKOH IUIOTHOCTH Ha aBTOoMaTndeckoM aHanuzarope Eppendorf
biofotometr plus npu guHe BoiaHbI 550 HM.

HccnenoBanue mpoBOAWIOCH B TPEX MPOBOPHOCTAX. [ 0O0pabOTKM CTAaTUCTUUECKUX
JTAaHHBIX MCTIONb30BaK nakeT nporpamm MS Exel 2003.

3. PE3YJIBTATHBI U OBCYXJIEHUE

Panee Hamu ObUTH TOJTYYeHBI TpaHCcTeHHBIE pacTenue Nicotiana tabacum c rerom ifn-o.2b
YeJI0BEKAa, MX TPAHCTCHHAs MPHPOja ObUla MOATBEPIKICHA MOJICKYJISIPHO- OHOIOTHYSCKUMU
Merofamu. JlJis JaHHOTO MCCIIEAOBAaHUs ObUIH BBHIOPAHBI IBE Pa3HbIC JIMHUU TPAHCTEHHOTO
tabaka, KOTOPbIe OBUTH MOYUIEHbI 3 Pa3HBIX HCXOHBIX SKCIUTAHTOB U SBIISIONIUECS Pa3HBIMU
TpaHc(HOPMAITHOHHBIMH COOBITUSIMH.

B pe3ynbTare ncciegoBaHus ObUIO TIOKAa3aHO, YTO B PACTCHUSX JIUKOTO THITA COJIEPIKAHHE
¢pykxTanoB cocraBuwio 6,8+0,08 mr/r. B Tpancrennoit nuHum Nel ypoBeHb HaKOIJICHHS
(GpPYKTaHOB JOCTOBEPHO HE OTIMYAJICS OT YPOBHS 3TUX COSTMHEHHUH B KOHTPOJIBHBIX PACTCHHSIX
u cocrapinst 4,68+1,02 mr/r (puc. 1). Tpancrennoit nuHuE Ne 3 HaOIII01a70Ch MOBBIICHUE
conepxkanus ¢ppykranoB a0 30+1,8 mr/t (puc. 1).

B Hammx npenpiayimmx UCCIeIOBAHUAX, TPOBEAECHHBIX HA PACTEHUSIX HUKOpUs [2-4] u
canata [1], kotopbsie OblTH TpaHchopmoBanbl Agrobacterium rhizogenes wiu Agrobacterium
tumefaciens ¢ BekTopHO#I KOHCTpYKIIHEH ¢ reHoM nHTepdepona ifn-a2b yenoseka, Takke ObLIO
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OTMCYCHO, YTO COACPIKAHUC (bPYKTaHOB B TPAHCI'CHHBIX PACTCHUAX MOXKCT KaK OCTaBaATbCA HaA
YPOBHEC KOHTPOJIA, TaK W MNPCBBIIIATHL KOHTPOJIBHBIC I1OKA3aTCJIN. BepOﬂTHO, 9TO BBI3BAHO
q)aKTOM MEpeHOCA Ty KCPOAHOI'O I'CHa B PA3HBIC MECTAa B TCHOMC paCTeHHﬁ. CJ'Ie,Z[OBaTCJ'ILHO,
MOKHO IPCAINIOJIOKUTD, UYTO PACTCHUA PA3HBIX BUAOB MOI'YT HOI[O6HI>IM 06pa30M pcarupoBaTb
Ha TCHCTUYCCKYHO TpaHC(bOpMaI_II/II-O, KOTOpass B psaac CiIydacB MOXKCT IMPUBOAUTH K
IMNOBBIIIICHHUIO YPOBHA HAKOIIJICHUS 3allaCHBIX COC)IPIHGHHIZ.

[Mocne unpuumposanuss BTM nmpoucxonniny u3sMeHEeHUs B HaKoIuieHuH (GpykTaHoB. [Ipu
MHOUIHUPOBAHUU UX COJEPIKAHUE POCIO KaK B KOHTPOJIbHBIX MH(MUIMPOBAHHBIX PaCTEHUIX
JIMKOTO THIIA, TAaK ¥ B TPAHCTCHHBIX PACTEHUSIX C CUMIITOMAMH BUPYCHOH MHGpEKIUHN (JIMHUH
Nel u Ne3). B KOHTpOJIBHBIX pacTeHUsIX coJlepKaHUe (PPYKTAHOB MOBBIIIATIOCH HE3HAYUTEIBHO
u coctaBuio 8,2+1mr/r. s TpaHCreHHbIX pacTeHHid JMHUU Nel MpOM30ILIO yBelnHYeHHE
conepxkanuss ¢pykraHoB 1m0 25+1mr/r. Oanako, B nuHuM Ne3 mocne MHOUUUPOBAHHS HE
MPOM30IIUIO CYIIECTBEHHOTO TOBBIIICHUSI COJCPKaHUS (PPYKTAaHOB. DTOT (PAKT MOKHO
OOBSCHHUTH TEM, YTO CUHTE3 (PPYKTAHOB NPH KYIHTUBUPOBAHUH IN VIr0 4aCTHYHO 3aBUCHT OT
Hamu4us cyOcTpara (caxaposbl) B cpene. IIoCKONBKY cojiep)kaHWe caxapo3bl B Cpee
(UKCUPOBAaHO, BO3MOXKHO, YTO KMEHHO 3TO JHMMUTHUPOBAHHME IPHUBEIO K OTCYTCTBHUIO
JAIIbHEHIIET0 POCTa CoJiepiKaHusl (PPyKTaHOB B MH(ULMPOBAHHBIX TPAHCTEHHBIX PACTEHUSIX
auHun Ne3. BeposiTHO, coziepkaHie 3TUX BELIECTB B KJIETKAX pacTeHUi ObLIO TUMUTHPOBAHO
KOJINYECTBOM cyOcTpaTa.

- § \
4 NN

PPuc. 1. Coxpepxanue noaudpykTaHOB B pacTeHHsX Tabaka a0 M mocie uHpuuupoanus BTM
[[Tpumeuanue: - HemHpunmpoBanusie BTM pacrenus, + uHduumpoBanusie BTM pacrenus; K:
KOHTPOJILHBIE HETPAHC(HOPMUPOBAHHBIE PACTEHHUS; | ¥ 3: JIMHMI TPAaHCTEHHBIX PACTEHUH]

B pe3ynbraTe HaMu ObII0 MOKA3aHO, YTO MOCJE WHMUIMPOBAHUS PACTEHUN TPOUCXOIUT
MOBBIIIIEHUE COEPKAHUS (PPYKTAHOB, YTO, BEPOSITHO, SIBISETCS PE3yJbTaTOM OMOTHYECKOTO
cTpecca, BBI3BAHHOTO NEPCUCTEHILINEN B X opranu3me GuToBUpycHON nHPeKkun. OTCyTCTBUE
3HAYUTEIHHOTO MOBBILIICHUS COAECPKaHUS (PPYKTAHOB B KOHTPOJIBHBIX PAaCTEHUSIX C BUPYCOM
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[0 CPAaBHEHUIO C COJEP’KaHMEM ITHX COEAMHEHHH B KOHTPOJBHBIX pacTeHUsX 0e3 BUpyca U
yBEIIMYCHUE COJepkKaHUs (PPYKTaHOB B TPAHCTCHHBIX WH(HUIIMPOBAHHBIX PACTCHUAX MOKHO
paclieHMBaTh KaK CTPECCOBYKD M aJaNTAllAOHHYIO DPEAKLUI0 TPAHCI€HHBIX PACTEHHUH K
BUPYCHOH WH(EKInu. BeposTHO, 3TO BBI3BAHO (PHUIMOJIOTHUYECKUMH OCOOCHHOCTSIMU
pacTeHHH., IIOCKOJBKY KaXJas M3 IOJYyYEHHBIX JIMHUH  SABIIETCA  OTIEIbHBIM
TpaHC(QOPMAIIMOHHBIM COOBITUEM M pearupyeT Ha cTpecc mo-pasHoMy. OHAKO B pacTEHMSIX,
HOJBEPrIINXCS BO3JEHCTBUIO (UTOBUPYCHOM HMH(EKIMH, HPOMCXOJWIO YBEIUYEHHE
cofiepkaHus PPyKTAHOB, YTO, BEPOSITHO, 0OYCIOBIEHO PA3BUTHEM CTPECC-PEAKIINH 1 OTBETOM
pacTeHust Ha OMOTHYECKUI CTpecc, BRI3BAHHBIN IUPKYJSIUEH GpuroBupyca.

4. OBCYKJAEHHUE

[enernueckast TpancopManust B psijie CIIy9dacB IPHUBO/IIIA K MOBBIIICHUIO COCPIKAHHS
(bpykTaHOB B TpaHcreHHbIX pactenusix Nicotiana tabacum c renom ifn-o.2b venoseka. Hamnuue
(GUTOBHPYCHOM WH(EKIMH OPUBOJWIO K YBEIHYCHHIO COJEpXaHHs (PYKTaHOB B
WHOUIMPOBAHHBIX TPAHCTCHHBIX PACTEHHSAX [0 CPAaBHEHHWIO C WX KOHICHTpAaIMeil B
HETPaHCTCHHBIX HH(OUIIMPOBAHHBIX PACTECHHSIX. BEpOSTHO, TAKOE MOBBILICHHE SBJISETCS OTHOI
U3 peakiii pacTeHUit Tabaka Ha PUTOBUPYCHYIO HH(EKIIHIO.

[Tocne Tpancdopmaruu, Kak ¥ nocjiae MHPUIUPOBAHUS PeaKLUs paCTeHUH ObLIa CX0Ka U
IposBIsIach B TOBBILIEHUU cojaepkaHus ¢pykraHoB. CreayeT OTMETHTb, 4YTO Kak
reHeTuyeckas TpaHchopMaiusi, Tak U HHGEKUUsS NPUBOAMIM K PA3BUTHIO PACTUTEIILHOTO
OTBETA, BHI3BAHHOTO OMOTHYECKHUM CTpeccoBbIM (pakTopoMm. Takum oOpa3om, Hamu ObUIO
MIOKa3aHo, YTO PACTEHUS PEarupyroT Ha BIUSHHE JIBYX CTPECCOBBIX (PAaKTOPOB, UTO BhIpaXKaeTCs
B HAKOIJICHUU (PPYKTAHOB, KaK OJHOTO M3 BO3MOXKHBIX 3AILUTHBIX MEXaHU3MOB.
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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.
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