pacteHuii (3a cuer 0ojee BBICOKOTO COJCPIKAHWS HEHACHIIICHHBIX JKUPHBIX KHCIIOT)
MOXET MOJYJIHpPOBaTh KOH(OpMAIMIO OENKOB-CEHCOPOB, YYACTBYIOIIMX B Ieperade
CHUTHAJIOB TpPU JEHCTBUU CTPECCOBBIX (DAaKTOpOB, W, KaK CIEACTBHE, NPUBOIUT K
aKTUBALMU 3aIIUTHONW CUCTEMBI PACTCHUH.

Pesrome

beutn ckoncTpyupoBanbel rubpuaHbie reHbl desA-licBM3 u  desC-licBM3. Dtu rens
ObUTM KIIOHHPOBAHBI B PACTUTEIBHBIE HKCIPECCHOHHBIE BEKTOpPA, KOTOPHIMH Jlanee ObLIH
TpaHC(HOPMUPOBAHbI pactenust kaprodens Solanum tuberosum. Iloka3aHo, uTO
THOpHUIHBIE TEHBI JKCIPECCUPYIOTCS B PACTUTENBHBIX TPAaHC(POPMAHTAX H TP ITOM
Jecatypasbl M JIMXEHa3a COXPaHSIIT CBOM OCHOBHBIE CBOMCTBA. [IpoaeMOHCTpUpOBaHO,
YTO OSKCIPECCHsi TETEPOJIOTUYHBIX JecaTypa3d B PACTCHUSX MPHUBOAWT K YBEITUYCHUIO
HEHACBIILEHHBIX JKUPHBIX KUCIIOT, YTO KOPpETUpyeT ¢ 0ojiee BBICOKOM TOJIEPAaHTHOCTHIO
pacTeHHi K BO3/IEHCTBUIO CTPECCOBBIX (PaKTOPOB.

Hybrid genes desA-licBM3 and desC- licBM3 were constructed. These hybrid genes
were cloned in plant expression vectors and were introduced into Solanum tuberosum. It
was shown that hybrid genes expressed in transgenic plants and desaturases and lichenase
save their main behaviors consisting hybrid genes. It was demonstrated that expression of
heterological desaturases into plants leaded to increase unsaturated fat acids and this
correlate with high level of plant tolerance to set stress factors.

SIMUIINH B.IO., ®EJJOPOBUY JI.B., BOPOHOBCHKHNM A.51., CHBIPHUM A.A.
ITuemumym 6ionoeii kniimunu HAH Yxpainu,
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OIITUMIBALIA YMOB CUHTE3Y ®JJABIHMOHOHYKJIEOTHUAY
PEKOMBIHAHTHUMHU IITAMAMMU APTXKJ7KIB CANDIDA FAMATA

®naBiHoBi kopakTopu: ¢aBiHMoHOHYKIeoTHA (PMH) 1 duaBiHaACHIHANHYKICOTH
(DAl € moximaumu pudodaapiny (PD) Ta 3amisHi y 6aratbox peakiisix, HCOOXITHUX IS
OCHOBHUX MeTabomuHuX mporeciB (aepobHe Ta aHaepoOHE MAuXaHHS, (HOTOCHUHTES,
nenitpudikamis, penapamis JHK, Oiomominecuienmis). ®dnaBomporeiHn 3amydeHi B
MeTabomi3M BYTJIEBO/IIB, JIiMiIiB, OUIKIB, CHHTE3 BiTaMiHiB Bg Ta Bj,, a Takox y mMeTabouizm
3amiza. [Ipemapatu (praBiHOBUX HYKJICOTHIIB MAaIOTh MEAUYHE 3HAYCHHS 1 BAKOPUCTOBYIOTHCS
SK peareHTH y 0ioximii.

Binomo 6araro MikpoopraHi3miB, 3IaTHUX 10 HAJICUHTE3y MOIepeaHnKa (raBiHOBUX
HykineotuaiB — PD, ane moci He ommMcaHO >KOAHOTO MPUpOAHOro HaacuHTteTnka ®MH umn
DA/, Jlume mytantu rpuba Eremothecium ashbyii 3maTHi mpoaykyBaTH Aesiki KUTBKOCTI
@A/l y cymimi 3 P®. Hamu Oyno Bmepiie CKOHCTPYHOBAHO PEKOMOIHAHTHI IITaMu
dnasinoreHHux ApikKiB Candida famata 3 HamekcnpecoBanuMm reHom FMNI1 (koxye PO-
KiHa3zy — (epMeHT, kil katanizye pocopunoBanus PO no ®MH), 31aTHi 10 HaACHHTE3Y
®MH [2], mo npoxaykyBanu B 1000 paziB Ouiblle HOTO HYKJICOTHUIY, HIK IITaM JHKOTO
tuny. Sk Bimomo [8], ogHNM 13 eheKTUBHHUX CITOCOOIB MiBUIIICHHS MPOAYKTUBHOCTI TIPOIECY
HAJCUHTE3y OaXaHWX MeETalOoMITIB €, OKpIM METOAIB TEHETHYHOI I1HXKeHepii, madip
ONTUMATBFHOTO CKIIAAY CEPEIOBUINA Ky IbTUBYBAaHHS Ta YMOB (hepMEHTAIII].

VY po6oTi HaBeaeHO JaHl MPO BIUIMB Pi3HHMX (akTopiB Ha mporec O6iocuHTesy ®MH
OTPUMaHUMH HaMH pekoMOiHaHTHUMH mTamamu C. famata 3 HajgekcpecOBaHHUM T'€HOM
FMNI1 3a ymoB iHkyOariii BU3Hau€HOi1 KiTbKOCTI KiiTuH. [limibpano onTumanbHe IKepeso i
KOHIICHTpAIlil0 BYTJCII0 (caxapo3a) Ta a30Ty (ce4oBHMHA). BCTaHOBIICHO, IO ONTHUMAIEHOIO
st HarpomapkeHHss ®MH e 24 roguHHa 1HKYOAITisI.
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Marepiaan Ta MeToaH

VY po0oTi BHUKOPHCTOBYBaJIM OTPUMAaHMA HaMH paHillle PEKOMOIHAHTHMH IMITaM
npikmkiB Candida famata 13-76, mo mictuth momatkoBi remn FMNI1 D. hansenii min
koHTposem npomoropa TEF1 C. famata. Cxema koHCTpytoBaHHs 1ia3Mif i3 reHoM FMN1 min
koHTposieM nmpoMoTopa TEF1 ta orpumanus TpanchopMaHTiB onicaHi B [2].

Hpixmxi BupomyBanu npu 300C y Oaratomy cepenoumti YPD (apixkmxoBuii
excrpakt, 0,5%; nenroH, 1%; rimroko3a, 2%) Ta MiHIMaTbHOMY cepenoBuIl bepkrombaepa,
1o mictuio 5 r/n KH2PO4 [4].

Bwmict ¢naBiHiB y KyJnbTypaibHiH pinuHi BU3HA4YamM (IIyoOpUMETpHYHO Ha (iryopomerpi
Turner Quantech FM 109510-33 micis xpomarorpadiyHOro po3AilieHHs, 13 BUKOPUCTAHHIM
cuHTeTUYHOTO P® sk cranmapty [5].

JlaHi npeAcTaBieHO K cepeqHe + nmoxudka cepeanboro (M + m). Ctatuctuuny oOpoOKy
3MIMCHIOBAIM 13 BHKOPUCTAHHIM KoedirienTa Cr’rogeHTa. MareMaTudHe OIpalffoBaHHs
pe3yJbTaTiB BUKOHYBAIM 3a JO0IOMOroro nporpamboro nakera Microsoft Office Excel 2003.
Pe3yabTaTn T2 00roBOpeHHs

Panime nmamm Oyno mokaszaHo, 1o Hajaekcrpecis reny FMNI npixmkis C. famata,
IIIXOM 3aMiHU HOTO HaTHBHOTO MTPOMOTOpA HAa CHIIbHUI KOHCTUTYTUBHHM poMoTop TEF 1,
HPU3BOANUTE JI0 CYTTEBOTO 3pOCTaHHsS aKTMBHOCTI P®-KiHa3M Ta BUHUKHEHHS HAJCHHTE3Y
O®MH y pekoMOiHaHTHHX IITaMiB, 11O MICTATh Takuii Moau¢ikoBaHuii reH [2, 3]. Otpumani
IITaMHU-HAJCUHTETUKH NMPOoAyKytoTh ®MH, oqHak KiIbKOCTI IIUIBOBOTO MIPOAYKTY HEJOCTAaTHI
JUTS. BUKOPUCTAHHS IUX IITaMiB Y IPOMHCIOBOCTI. SIK nursaxu minsuiieHHs cuaresy ®MH mu
PO3IIIAIa€EMO BBEJICHHS JIOTaTKOBUX Komill reny FMNI y reHOM HaJICHHTETUKA, IPUTHIYEHHS
T1APOTITHYHOT aKTHBHOCTI (hocaras, Mo MOKYTh PO3IMIEIUTIOBATA HOBOYTBOPEHHIA TPOIYKT,
a TaKo)X ONTHUMI3aLiI0 YMOB KYJIbTHBYBaHHS.

Komnonentn cepenoBuina migOWpany NUIIXOM IHKYOalii KITHH pPEKOMOIHAaHTHOTO
wramy C. famata 13-76 y cepenoBuili BUOPaHOTO CKJIaLy (K OCHOBa BUKOPHCTOBYBAJIOCH
Monu(dikoBaHe CUHTETHYHE cepenoBuie bepkrompaepa [4]). Ilepen uuMm  IpixIKi
BHUPOIIYBaJIM TIpoTsiroM 1,5 mi6 juist HarpomapkeHHs 0iomacu. KmiTHHU «BUOPOKYBAINY Y
cepenoBHINi 0e3 JKepena Byriemo abo 0e3 pkepena a3oTy mpoTsaroMm 6 roa. (2 rexepaiiii).
OTpuMaHuil TaKUM YUHOM IHOKYJIST 1HKyOyBanmu mpotsrom 15-70 rox. y cepemoBuIl 3
PI3HUMHU JKepenaMH BYTJICIIO 1 a30Ty.

Bizomo, mo koo mpKepen BYTJICIo, sIKi BUKOPUCTOBYIOTHCS JIPKIKaMH, HaJA3BHUAHO
BEJIMKE, ajieé HalKpalle 3acBOIOIOTHCS MOHO- Ta jaucaxapuau. s mepeBipkH BIUIMBY Ha
cunate3 ®MH mxepena ByIIe0 MU BUKOPUCTANIH JIMIIIE caxapo3y Ta TIIOKO3Y sIK cyOcTpaTy,
sIK1 3a0e3neuyoTh 1oopuii pict C. famata.

BusiBunoch, 1mo iHKyOalisi B cepeoBUII, A€ JDKEeperIoM ByTJelo Oyna caxaposa, Jae
3Mory orpumaru Jmiie Ha 8% Oinbiie ®MH, Hixk iHKyOarnis 3 riaroko30t0 (puc. 1). Takum
YUHOM, 3HAYHOI PI3HMII MK BUIPOOYBAaHUMHU CyOCTpaTaMu MOMIYEHO HE OYJI0, K JHKEPENIo
BYIJICLI0O B TOJAJBIIMX EKCIIEPHUMEHTaX BUKOPUCTOBYBAIM caxapo3y, SK CTaHAapTHHUN
KOMITOHEHT BUXIAHOTO cepeaoBumma. OpHak, KOHIEHTPAIIO I[bOTO KOMIIOHEHTa OYJio
migsumeno 10 30 T/1, OCKIIBKM caMme 3a TaKuX yMOB Yy KYyJbTypallbHE CEpeIOBHIIE
BUIIsUIOCS HanoOLIpe @MH.
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Puc. 1. Bu3zHaueHHS ONTUMAJILHOTO JDKEpEia Ta KOHIEHTPAIl BYIJICIIO IS MPOAYKIIii
®MH mramom 13-76 C. famata: inKy06artis 3 caxapo30to (A) Ta riroko3010 (Bb)

KpiM Toro, Hamn IOCHIKSHHS TIOKa3and (IUB. puc. 1), MO0 ONTUMAIHHOK JJISi CHHTE3Y
O®OMH € 24 rogunHa 1HKYyOAaIlisg, TPU TPUBATIIIOMY KyJIbTHUBYBaHHI BMICT IbOTO HYKJICOTHY B
KyJIbTYpaJIbHIN PiMHI CYTTEBO 3HMKYETHCS, MOKITMBO Yepe3 po3IICIUICHHS GochaTazamu.

Jns migbopy mkepena a30oTy Ta HOro KOHIIEHTpallii BUKOPUCTOBYBaldM MoaudikoBaHe
cepenoBuine bepkromnpaepa, mo mictmwio 3% caxapos3u. Sk pKepena a30Ty MU BHOpaid Coi
aMOHIIO, CEUOBMHY Ta TIJIIHMH, a TaKoX IX TMO€AHaHHA (TaONmuIsl) y KOHIICHTpAIisX,
€KBIBaJICHTHUX KUJIbKOCTI @30Ty B 0230BOMY CEPEOBHIIII.

Sk BUSIBMIIOCS, CEYOBHHA € ONTHUMaIbHUM [Tl ipoaykuii ®MH mxepenom azoty. 3amina
CEYOBHMHHM Ha TUaMOHii (ocdar Ta rIinuH NpU3BOIWIA 0 3HIDKEHHS CHHTE3Y IIi€l COTyKH
Ha 12%, a BHeceHHs cynbdary amoHito 3MeHmryBaino Buxig ®MH y 5,5 pasi. Onnum 3
NOSICHEHh HETaTHBHOTO BIUTUBY 10HIB cyibdary Ha mpoaykmiro ®MH moxe OyTtu 3HauHE
3aKUCJICHHS CEpeIOBUINA 1HKyOaIlil, 1o BiI0yBaeThCsa BHACTIAOK yTHIII3A1li1 aMOHIIO.

Ta6mums. [Ipoayxiis ®MH pekoMmOGiHaHTHUM ExcniepumenT 11010 = BU3HAYEHHSA
mramoM 13-76 C. famata npu iHKyOamii KOHIEHTpalli CEYOBMHM B I0KMBHOMY
IPOTATOM 24 TOJ. B CEPEIOBUINAX i3 PI3HUMH  CEPEIOBUIIII, ONTUMATBHOL JUTSt
JDKEpeIaMu a30Ty MakcuManbHOi nponykuii ®MH, nokasanwy,
10 BHACIIJIOK JOJaBaHHA y 5 pa3iB OinbIIoq
Jlxepeno a3zory ®MH, mr/n KUIBKOCTI I[bOIO JKEpeaa a30Ty CHHTE3
(NHy)2SO4 21,6 £1,94 O®MH 3pocrae y 2,5 pas3u, MOpPIBHSIHO i3
CeuoBuHa 123,2 £ 9,82 6a3oBuM cepenoBuiieM bepkronbaepa (aus.
(NH4)>HPO4 107,8 £ 8,31 puc. 2).
[minun 108,2 + 5,55 Otpumani pe3ynbTaTH BKa3ylOTh Ha Te,
(NHy4),SO4trminua 90,8 £ 5,20 mo madip ONTHUMAaTbHUX KOHIICHTpAIliit
CeyoBuHAHTIIIUH 1225+ 11,1 JUIIE JpKEpesia BYTJICII0 1 a30Ty J03BOJISE
(NH4),HPO +rmitmu | 103,1 £ 11,0 30impmmTH mpoaykuiro ®MH B 10 pasis.
BiporifHo Bifpi3HAETHCS Bijl BiAMOBIIHUX Ilpy 1npOMy B KyJbTypalbHIH piauHI
KOHTPOJIBHUX 3HaUeHb i3 p < 0,05 PEKOMOIHAHTHOTO mramy HEe

HarpoMaJOKyOThCsa 1HIIN  dochopuiiboBaHi
MPOAYKTH, K LI€ Ma€ MicIle pH OTPUMAaHHI

®MH ximigyaum ciocobom [1].
[HII1I KOMIIOHEHTH CepeIOBUINA, 30KpeMa MIKPOEIIEMEHTH, TAKOK MOXKYTh MaTH BaXKIIUBE
3HauYeHHs i ontuMmizamii cuHTtesy OMH. Jlns Bu3HAUeHHS BIUIMBY Makpo- Ta
MiKpOeJIeMEeHTIB HeoOXiHO mpoBecTH OararodakTopHuil aHami3. B Oyap-ikomy BHUMAIKy,
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OTpHMaHi peKoMOiHaHTHI mrTamMu ans cuHTey ®MH He moTpeOyroTh 1omaBaHHS TOPOTHX
MOMEpPEAHNUKIB Ta IHIMUX KOMMOHEHTiB: PD abo AT®, sk ue omucaHo s OakTepiiHHX
HajgcuaTeTukiB ®MH [6, 7].

OpHak, B KyJIbTypaJIbHIN piauH1
[ITaMIiB-HaJICUHTETUKIB OMH
HasgBHUW P®. MOXINBOIO NPUYMHOIO
IbOTO MOXKE Oyt rigpoi3 ]
HYKJICOTHAY 3a YywacTio Qocdaras. 140 1 v
MOXIMBO, TPUTHIYCHHS aKTUBHOCTI :22
muXx  (QepMeHTiB 3a  JIOIMOMOTOIO 80 ]
KOMITOHEHTIB CepeIOBHILA - 60
iHribiTopiB  docdaras, T03BOIHTH 404 2
TiIBUIITUTH BUXiJI IJIBOBOTO 20 1 —
MPOAYKTY. 10 20 30 40 50 60 70

Hani mitepatypu [6, 7] Ta Hamii Yac inky6auii, roa
nocmipkeHHs [2, 3] cBig4ath Mmpo
MEPCIICKTHBHICTH BUKOPHUCTAHHS
MIKpOOPTaHI3MiB ANl  OTPUMAaHHS
OMH. OCHOBHOIO MepeBaror
MIKpOOIOJIOTIYHOTO  CHHTE3y I[OTO
HYKJICOTHIY € YHHKHCHHS CHHTE3Y
noOiyHUX MpoayKTiB. Ha Hamry mymky,
BBEJICHHS JIOJIATKOBUX KOIIH T'eHY, M0
koaye P®d-kiHazy, a TakoX ToOJanbllla ONTUMI3allis CEPeJOBHINA KyJIbTUBYBAaHHS 3
3aCTOCYBaHHSAM  METOJIB MAaTEeMaTHYHOTO IUIAaHYBaHHS  EKCIEPUMEHTIB  JTO3BOJIATH
BUKOPHCTOBYBaTH IITaMH, OTpPHMaHI NUIAXOM Hajaekcmpecii reHy Pd-kiHazu s
IpoMHKCIIOBOro orpuMands GMH.
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Puc. 2. Iligbip onTUMaNbHOI KOHIICHTpAIil
JoKkepena azoty st npoaykiii ®MH mramom
13-76 C. famata: 1 — 0,01% cevoBunu, 2 —
0,05% cevoBunn, 3 — 0,1% ceuoBunu 4 — 0,2%
ceuoBuHH, 5 — 0,5% cevyoBUHHN
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Pesrome

OnTuMi3oBaHO  cepeloBUIIEe Ul ~ MakcUMalbHOro  HarpomampkeHHs  ®MH
pexoMmOiHaHTHUME 1Tamamu ApixmkiB Candida famata, mo mictsate ren P®-kinasu FMNI
i1 KOHTPOJIEM CHIIBHOTO KOHCTUTYTHBHOTO TipoMoTopa TEF1.

OnTumMu3upoBaH  cocTaB  cpeabl Ul MakcuManpHoro — HakoruleHus ~ ®OMH
peKOMOMHAHTHBEIME mTamMMamu japoxokeit Candida famata, comepkamumu ren PD-kuHa3wl
FMN1 noa koHTpoieM CUIIBHOTO KOHCTUTYTUBHOTO mpomotopa TEF1.

The medium composition for maximal FMN production by recombinant strains of the
yeast Candida famata that express the FMNI gene encoding riboflavin kinase under control
of the strong constitutive TEF'] promoter was optimized.

GERASYMENKO I.M., LYPOVA N.M., SAKHNO L.A., SHCHERBAK N.L.,
SINDAROVSKA Y.R., BANNIKOVA M.A., SHELUDKO Y.V., KUCHUK N.V.
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OBTAINING AND ANALYSIS OF TOBACCO, LETTUCE AND RAPE PLANTS
TRANSFORMED WITH HUMAN INTERFERON ALFA 2B GENE

Interferons are a large family of multifunctional secreted proteins involved in animal
antiviral defence, cell growth regulation and immune system activation [1]. The human
interferon alpha2b (hIFN-a2b) is used to treat several diseases including some types of cancer
and hepatitis C. Recombinant human interferons have been produced in bacteria, yeast, insect
and mammalian cells, and several plant species. Plants as source of pharmaceutical proteins
have important advantages over microbial or animal cell systems. They are free from bacterial
toxins and human pathogens like viruses and prions, so the recombinant proteins of plant
origin are considered to be safer [2]. In some cases they can be used without purification as
edible vaccines that lowers production costs considerably [3]. The main obstacle on the way
of using transgenic plants for high-scale production of recombinant proteins is the low level
of foreign gene expression in case of stable integration into plant nuclear genome (usually
about 0.1-0.5 % TSP) [3]. However, the high specific activity of hIFN-a2b may allow using
of transgenic plants as food supplements to enhance immune functions of humans and
animals.

Here we describe Agrobacterium-mediated genetic transformation of model and
agricultural plant species with hIFN-a2b gene that resulted in obtaining of plants expressing
physiologycally active human interferon.

Materials and methods

Agrobacterium tumefaciens strain GV3101 was used for plant transformation.
Escherichia coli strain XL1Blue was used for cloning of binary plasmid vectors. Plasmid
vectors pICH5290, pCBV16, pICH13301 and pICH17311 were generously donated by Icon
Genetics GmbH (Germany). Restriction endonucleases (REs) and T4 DNA ligase were used
with supplied buffers (Fermentas, Lithuania). Bacterial cell transformation, plasmid DNA
isolation and electrophoretic analysis were carried out as described in [4]. A short nucleotide
sequence containing BamHI and Xbal recognition sites was added to the pICH13301 and
pICH17311 constructs digested with Ps#I RE. Native and recombinant hIFN-a2b genes were
excised with Ncol and Xbal REs and ligated into pICH5290 and pCBV 16 vectors predigested
with the same REs. The obtained vectors were designated as pCB73, pCB123, pCB124 and
pCB125 (Tablel).
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