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The ugt/iaglu gene was isolated from a sweet corn seedling cDNA library in the laboratory under
Professor R.S. Bandurski (MSU, East Lansing, USA) and shared with Dr N. I. Rekoslavskaya for further
experimental work. The ugt/iaglu gene encoded the UDPG-transferase, which participated in the
metabolism of 1AA, the main plant phytohormone, by binding IAA with glucose and thus creating a
depot of auxin in plants. In our work, we used the gene ugt / iaglu to improve the hormonal status as
much as 20 species of plants both cultivated and wild species by inserting the gene ugt/iaglu in binary
agrobacterial vectors. As a result of transformation, an increase of growth, development, rooting, and
fruit formation was observed in all transgenic plant species tested. The highest level of free and bound
IAA was determined and a very high specific activity of UDPG-transferase in these transgenic plants
was found. The transformation characteristics were stable in the 16 seed generations. Due to
improvement of hormonal status in transgenic plants, the gene ugt/iaglu was recruited in experience in
biotechnological works for developing of preventive vaccines against HI\VV/AIDS and hepatitis B (HBV)
using classical binary agrobacterial vectors. The coat and core proteins of HIV and HBV were barely
expressed in transgenic tomato with the low coefficient of tranformation for HIV proteins which was
less than 0,001-0,01% and for HBV proteins about 0,01% of yield. But the addition of the ugt/iaglu
gene revealed in 50% of surviving explants for HIV tranformants and up to 100% of surviving for HBV
transgenic explants. Furthermore, the yields of target vaccine proteins both for HIV and for HBV
increased twice or more. We developed our own new plant expression system on the basis of RARP
(RNA dependent RNA polymerase, RNA encoded) from CMV with antisilent RNA 2b encoded in the
same frame as RNA 2a. As the second antisilencer gene, we used the ugt/iaglu gene form Z. mays
because the ugt / iaglu gene not only stabilized the hormonal homeostasis of tomato transgenic fruits by
prolonging its synthesizing activity, but highly increased the accumulation of "early™ and "late™ proteins
of HPV16 high-risk papillomavirus HPV16 during the development of both prophylactic and
therapeutic vaccines against cancer. The HPV antigenic protein yield was about 25% per 1 mg of total
soluble protein in transgenic tomato fruit. The high yield of antigenic HPV proteins in our plant
expression system allowed us to raise antibodies in mice with high titer, strong avidity, and remarkable
cross-reactivity with antigens from unrelated HPV families. In our experiments with mice, antibodies
to HPV16 L1, HPV18 L1, HPV16 E2, and HPVG6 L1 have higher titer and avidity than analogs from the
Santa Cruz company. According to the data these multiple enriched functions of the ugt/iaglu gene
could not be explained only by the binding and liberation of free auxin during development (for
example, fast growth of baby corn after pollination), but by opening new reading frames and
accelerating gene expression. Glycosylation and destruction of protein repressors at promoter sites do
play important role in this way.
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1. Ucnoab3oBanue rena ugt/iaglu m3 xkykypys3sl Zea mays L., kogupymomero cuarte3 Y/dI'-
Tpancdepa3pl/MYK-ri1oko3a cunrassl (puc. 1) aias tpancdopmanumn kaprodesss 1 TOMaTa
(puc. 2,3).
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Pucynok 1. Cxema xoubtorupoBanus MYK c mroko3oi, ocymectsisemoro YD -rpancdepazoit/
NYK-rmroko3a cuHTa3zon

Y®I'-Tpancepasa ocymecTsiasieT KonbrorupoBanne UYK u npyrux kceHOOMOTUKOB C LETbIO PErYISALUT UX
KOHIIGHTpPAIlMM U COXPaHEHHs TOPMOHAIBHOIO CTaTyca, TOMEOCTa3a M YCTOHYMBOCTH K HEOIarompHATHBIM
(hakTopam cpenpl.
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Pucynok 2A. IIpoxyKkTHBHOCTE TpaHcrenHoro kaprodens (c.bopomsHckwuii u ¢. I'panar) ¢ renom ugt/iaglu.
Buu3y: kaxaast Kydka — 3TO yposkai KiyOHel ¢ ogHoro kycrta kaprodens. Pucynok 2b. CaysepH 6510
rubpumusanus JJHK. JIHK kaprodens rudpunuszosanu ¢ pBlueScript/ugt, meuenoro ¢ *2P-ATP (anektpodopes
B 1% arapose). K - IHK Brigenena u3 Herpancrensoro kaptogens, Tp - JIHK Boinenena u3 TpaHCTeHHOTO
kaprodess. Solanum demissum L. - aukuii tarm, Solanum tuberosum L. - ¢. BopostHckuit
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Pucynoxk 3. A - Cenexuusi TpaHCT€HHBIX IPOPOCTKOB ToMaTa (c.BeHTypa) ¢ reHom Ugt (crieBa), IpopoOCTKH
HeTpaHcreHHoro Tomara Ha cpene MC, conepxameii 1 mr/a 2,4-/1 (cnpasa). b - IILP ¢ JIHK, Beiaenennoi u3
TPaHCT€HHBIX IPOPOCTKOB ToMaTa ¢ reHoM Ugt. IIpaiimeps! k pparmenty B 357 nH rena ugt. Kpaiinss cnpasa

nopokka - cragmapt DNA ladder 100 bp. Ipeacrasnenst oopasust ITIP JTHK U3 pa3sHbIX HHIABHIYaTBHBIX
MPOPOCTKOB TPAHCTEHHOT'O TOMATa.
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Pucynok 4. Cnesa - mpoAyKTHBHOCTh TPAHCT€HHOTO ToMaTa ¢ TeHoM Ugt mocne cenekiuu Ha 2,4-J]. Cnpasa -
CpaBHEHHE YPOXKaHOCTH HETpaHC(HOPMHUPOBAHHOTO TOMATa U TPAHCTEHHOTO C TeHOM Ugt ToMara ¢ 0IHOTO
pacrenus (c. Benrypa).
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Pucynok 5. TTonydeHnne GBICTpOPACTYIIMX TPAHCTEHHBIX PACTEHHMI OCHHEI ¢ TeHoM UQt 1 ach (xomupyromim
CHHTa3y MeMOpaHHOT0 aluiICcBs3biBaroniero oenka). Ciesa - Tpanchopmarus in Vitro, B uentpe: A - ITLP ¢
npaiimepamu k reny ach (300 mH), b - cayseps 6ot rubpuauzanus JJHK ocunsl ¢ rerom ach (pBIN),
MeuensM 2P-ATP. TIpeacTaBieHbl HHAMBHIYaTbHBIE KIOHBI TPAHCTEHHON ocuHbL. CIIpaBa - aKKJIMMaTH3aIust
Ha BO3/IyX¢ TPAHCTCHHBIX U KOHTPOJILHOTO PACTCHHIA OCHHBI, BRIPALIICHHBIX IN Vitro.
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Pucynok 6. Cnea - TpaHCT€HHbIE U KOHTPOJIbHBIE PACTEHUS OCUHBI B TI0JI€ B MEPBBIi IO/ BBIpAIIMBAHUA,
CIpaBa - TPAaHCTEHHOE ¥ KOHTPOJIBHOE PACTEHUSI OCHHBI Yepe3 3 To/1a BEIPAIIMBAHUS B IIOJEBBIX YCIOBHUIX.
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Pucynoxk 7. [lony4yenune TpancreHHbIX pacTenuil orypua (F1 MoprHaa) 1 HEKMHCKOM KamyCThl.
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2. Ucnioib3oBanme rena ugt/iaglu nos ycniieHus JKCpeccuu aHTUTeHHBIX BUPYCHBIX 0€JIKOB IPH
NOJIy4YeHUH BaKIUH
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Pucynok 8. Brimodyenue rena Ugt B reHeTHYECKHE KOHCTPYKIIUHU JUTSI CHHTE3a aHTUT€HHBIX OEJIKOB TT03BOJIUIIO
KpPaTHO YBEJIUYUTh CHHTE3 TPYIHO 3KCIIPECCUPYEMBIX BUPYCHBIX OEJIKOB B IUIOJaX TOMATa

A TeHeTuuyeckas B Cunrtes ueneBoro 6enka B OueHka Bbixopn
TpaHcdopmaums akcnpeccun ~ uenesoro
Llenesoit 1 CrabunbHasa TpaHchopmauus | aHTUreHHoro

g P X c Agrobacterium tumefaciens, 6enka
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Pucynok 9. [Tony4yeHne aHTUTeHHOTO Oelka mpH cTabuIIbHON TpanchopMaluy ¢ arpodakTepueii u
ucnonb3oBanrem omera auaepa PHK BTM u RARP CMV. A — I'enernyeckas tpancdopmans, b — 3 Bapuanrta
CHHTE3a aHTHTeHHOT0 Oenka: 1 — crabuibHas Tpanchopmanus ¢ A. tumefaciens, 2 — ¢ omera mmaepom PHK
BTM, 3 — ¢ BrimrouerreM RARP permkaser

Takum 06pa30M, HUCIIOJIB30BaAHHUEC I'CHA ugt/iaglu B peKOM6I/IHaTHBIX TEXHOJIOTHAX OKa3bIBACTCA BCCbMa
IMEPCIICKTUBHBIM.
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