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GENE ENGINEERING METHODS FOR THE CONSTRUCTION OF THE ACTINOPLANES
TEICHOMYCETICUS STRAINS WITH INCREASED LEVEL OF TEICOPLANIN PRODUCTION

Aims. Random mutagenesis and selection were extensively applied to teicoplanin producers, while the gene
engineering methods were not used, because of the paucity of genetic tools for A. teichomyceticus. Methods.
A set of microbiological, biochemical and genetic methods were used in the study. Results. We worked out
an effective method of transfer of integrative and replicative vectors in A. teichomyceticus by means of
conjugation. Successful adaptation of the gusA4 reporter for the use in this strain let us to estimate the strength
of different heterologous promoters that might be used for gene expressions in it. Several strains with in
average 30—40 times increased level of teicoplanin production in comparison to the wild type were obtained.
Conclusions. Based on the obtained results we proposed a new approach for the improvement of teicoplanin
production.

Key words: Actinoplanes, teicoplanin, conjugation, reporter system, overproducer.
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ATI'POBAKTEPIAJIBHA TPAHC®OPMALIA IN PLANTA INIIEHULI O3UMOI'O COPTY
IHHOAOJISIHKA TA SAPOI'O COPTY BOBWHITE

Ha pmanmii 4ac y MoJeKyJsIpHii ©Oiojorii TpaHncopmariii, Ha3zBaHWi TpaHchopmaris in
pPOCIMH HayKOBLI 3Ha4yHy yBary MNpUIUIAIOTE  planta.
PO3BUTKY MeTOINiB TpaHC(hopMalii, Mo JO3BOJISE Opniero 13 mpobnem TpaHcdopmarii in vitro,
3amo0ITTH JOBTOTPUBAIIUM IIPOIIETYPaM OTPUMaHHS sKa TIOB’si3aHAa 3 pETeHepalli€lo, € XHMEPHICTh
KyJnbTypu TKaHWH. OcTaHHI JOCSTHEHHs y cdepi OTPUMaHMUX TpaHC(POPMAHTIB 1 COMaKIOHAJIbHA
TeHEeTHYHOI TpaHcdopMarlii mokasany, 0 MOXKIUBE  MiHJIUBICTE. Hns OJTHOAOJIBHUX pociuH
OTPUMAaHHS TPAHCTEHHUX POCIHH 0e3 OyIb-KMX  pereHepamiss yCKIAJHIOETbCA M€ W HHU3BKUM
npouenyp in vitro. Y 1998 p. Bechtold 3i MOP(OTEHETHIHNM TOTCHINIAIOM, IO y JSIKHUX
cniBaBropamu [l] 3amponoHyBajdM HOBMH METOA  BHUMAAKaX HE JO3BOJIIE OTpUMATH (QEepTHIIBbHI
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pociuHH [2].

TexHomoris arpo0akrepiaabHOT
TpaHchopmanii in  planta n03BONSE TOHONATH
HaBelCHI BUINE TPYIHOINI Il Yac OTpPUMaHHS
TPaHCTEHHHX pOCIHH IUIAXOM TpaHcopmanii
KIIITUH 1HTaKTHOI pociunu [3].

3 orsiny Ha 3a3HaueHe BHIIE, METOIO HAIIOl
pobotn  Oylao0  TpoBeCTH  arpoOakTepiaabHy
TpaHCOpMALil0  MIIEHUIl  O3UMOT0  COPTY
[lomonsaka [4] Ta ApOrO COPTY iHO3EMHOI CENeKITii
Bobwhite B ymoBax in planta.

Marepiaju i MmeToau

Komocku pocnun, siki Oynu BuOpaHi st
Tpanchopmarii in planta, y TOBXWUHY CTaHOBHIU
npubIU3HO 6—7 ¢M 1 Ille He MOBHICTIO BUHMIUIM 3
mpamnopueBoro  nuctka [5, 6]  IlpoBomunm
KacTpyBaHHs, 3anumardd 1mo 12—14 KoJOCOUKiB.
[Ticns 3akiHYEHHS Ha KOXKHUI KOJOCOK BISTaBCS

IHAMBIAyaNbHUM  i30JI9TOP 13  MEPraMeHTHOTrO
nanepy. Yepes 3 1n00M MPOBOAWMIN IHOKYJISIIIO
CYCIIEH3I€10 arpobaxTepii. OnHomo60BY

CYCIICH31iHY KYJIbTYPy HAHOCHJIU Ha MPUHAMOYKHU
MaTOYOK Ta MPOBOAMIM 3alMJICHHS MICJIA [TOBHOTO
BUCHXaHHS PO3UHHY.

v JIOCHIDKEHH] BHUKOPHUCTOBYBaJIacs
reHeTnyHa KoOHCTpykuis p0l14 B Agrobacterium
tumefaciens wrami ABI (puc. 1). bBaxtepis
HapolIyBaacs y pinkomy KUBUIIBHOMY
cepenoBumi Himedia MO002 (anamor LB) 3
BIIITOBITHUMH  aHTHOIOTHKAMH  (CIIEKTHHOMIITIH
50 mr/nm Ta xaHamimua 100 Mr/im) [7] Ha mIeWKepi
nporsaroM 16 roguH. bBakrepianbHi  KIITHHH
ocapkyBaiu  neHTpudyryBaHHsaM mpu  5000xg
10xB. 1 pecycneHAyBaM Yy  CTCpPHIBHIN
IUCTWIBOBAHIM BOOI OO OINTHYHOI INUIBHOCTI
ODgpo=1,0 [3, 5-7]. Ho cycmensii OakTepiit
nonasanu 100 MmxM acetosyringone [5, 6] ta 0,05 %
Silvet L77, pH moBomuiocs o 4,0 [2].

Otpumane HaciHHA, y Bunanky Bobwhite,
00pobusiu mpotpyiiHukoM Makcum Crap 025 FS
(Cinrenra), mpopoiyBajiun Ha QiIbTPyBaIEHOMY

OesrocepenHb0 Y TOCYOWMHH 3 TIPYHTOM 1
KYJIETUBYBAJIOCS y TETUTMYHMX YMOBaX.
3enenuit MaTepian aHaTi3yBau

MOJTIMEpa3HOI0 JIaHIIoroBoto peakitiero (I1JIP) ma
NpUCYTHICTh  TpaHcreny nmptll. Jlns  uporo
BUKOPHUCTOBYBANHUCS Ipaiimepu: GopBapaHuii — 5°-
CCT-GAA-TGA-ACT-CCA-GGA-CGA-GGC-A-
3’ ta pesepcuuit — 5’-GCT-CTA-GAT-CCA-GAG-
TCC-CGC-TCA-GAA-G-3’, ouikyBaHull (pparMeHT
craHoBUB 647 1.H. [8].

Pe3yabTaTu Ta 00roBOpeHHs

KacrpyBamu Ta 00pobmsTH
arpo0akTepiaJbHOIO CyCleH3ielo 12 KOIOCKiB copTy
Bobwhite. 3 aux Hamu orpumano 13 HaciHWH i3 72
MoxnBux. CepemHsi 3aB’sI3yBaHICTb CTaHOBHJIA
18,0% (puc.2). OpnepxxkaHe HaciHHI  OyJ0
nomimeHe y vamku Iletpi mns mpopocrtaHHs 0e3
nepiomy cmokoro. Ilpubnam3Ho yepe3 3  THKHI
3’SIBUIIMCSI TIPOPOCTKIB, SIKi OyJNM TIEpEHECEeHi Y
BereTalliitHi nocyiuau 06’ emom 0,65 1.

ITicns  Toro, $K POCIMHH BKOPEHMIIMCA,
YaCTHHY OJIHOTO 3 JIUCTKIB 3pi3ajiul )i BUIJICHHS
3aransHOi JJHK Ta [1JIP ananisy.

[TapanensHo mpoBomiIacs podoTa 3 03UMUM
coprom [lomonsHka, Haganum  [HCTHTyTOM
¢iziomorii pociuH i renetuku HAH VYxkpainu.
3araom Oyno KacTpoBaHO 24 KOJIOCKH, MTPOBEICHO
00poOKy arpoOakTepi€ro 1 3amMieHO BJIACHUM
MWIKOM BIANOBIAHO 1O 3a3HAYEHOI METOMHUKH.
Ilicns  3aBepmieHHS  BereTaliiHOTO  TMEpiomy
orpuMano 293 HaciHmHH 3 620 MOXIMBHX. 3a
HAITUMH CIIOCTEPEIKEHHIMHU cepenHs
3aB’s3yBaHICTh HAaCiHHA cKianana 46,4 % (tabm.).

Otpumane HACiHHSI BiI3HAYAIOCS
BUIIOBHEHICTIO 1 3aJ0BUILHAM 30BHIIIHIM BUTIISIIOM
(puc. 3).

3epna T, BHcamxyBamucs y BereramiiHi
HNOCYIMHM TIO0 2 3CPHHMHH, 1 KyJIbTUBYBAJHCh B
yMOBax Temumi 3a Ttemneparypu 22 °C i 16-
roguHHOTO (poTomepiony. Ilicns Toro, sik pociauHU
JocsaTiy (ha3u ABOX JMCTKIB, YACTHHY OJTHOTO 3 HUX

narnepi  [7]. Tlpopoctku Oynu BucajkeHi y  3pizanu mis nposeneHHs [1JIP-anamizy.
BETETAIliltHI TTOCYIUHU. Y BUIAIKY O3UMOTO COPTY
[ononsaka HaCIHHS BUCA[KYBAJIOCS
RE Tnos LB
P35e nptil Pi5e GFP Thsp
p014 T-DNA - |
Puc. 1. Cxemarmune 3o0pakenns T-JIHK remermunoi koucTpykiii p014. IlokazaHo komyrodi

MOCIIIOBHOCTI TeHiB HeoMiumH ¢ocorpancdepasu (nptll) ta 3eneHoro ¢uryopecuentHoro 0inky (GFP),
MiACUIEHU MpoMOTOp Bipycy Mo3aiku uBitHOi kamyctu (P35e), tepminatopu HomamincuHTaszu (Tnos) i
oinky TemoBoro moky (Thsp), mieui T-IHK (RB, LB)
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Puc. 2. 3aB’s13yBaHicTh HACIHHS Y AOCIIAKYBaHUX COPTiB

Tabnus. 3Beneni naHi MiHIMaIBHOI Ta MAaKCUMAIBHOT KiJIBKOCTI OYiKyBaHOTO 1 OTPUMAHOTO HACIHHS,
BiJICOTOK 3aB’SI3yBaHOCTI

KinpkicTe HaciHUH
BCHOTO MaKCHUMaJbHO 3aB’sA3yBaHICTh HACIHHA, %
OTpUMAHO MOXJIMBa
293 620
min 1 18 3,6
max 23 30 88,5
Cepenne 3Ha4eHHs % 3aB’13yBaHOCTI 46,4
Cepenns 10BKHHA KOJIOCA, CM 5,9

ikl b A
Nt sl

Puc. 3. TumoBHMit KOJOCOK Ta HACiHHSA, OTPUMaHE Micis OOpOOKH in planta arpoOakTepialbHOIO
CYCIEH31€10

3a pesynberatamu [1IJIP Ha mpucyTHiCTH I3 30 npo6 copry IlomonsiHka, TiUTBKH Yy
TpaHcreHy nptll i3 12-Tm TpoTecTOBaHUX NPOO qotuppox (48A, S51A, 56A, 57B) BussiaeHo
copry Bobwhite mo3uTHBHMX cHUTrHamiB = He MO3UTHBHHUNA CUTHAJ TPUCYTHOCTI nptll TpaHCTeHY
BUSIBJICHO. (puc. 4).
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Puc. 4. Enextpodoperpama npo6 o3umoro copty mureHunni [logonsHka Ha MPUCYTHICTh TOCIIiOBHOCTI
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tpaHcreny nptll. Jlopixku 1-5 — mocmimkyBani mpooum 57B, 62B, 56A, 48A, 51A BignoimHo, 6 —
TIO3UTUBHUHA KOHTPOJIb, N. tabacum TtpanchopmoBanuii koHcTpykiieto p014, 7 — merpanchopmoBaHa
nreHnns copty [lomonsHKa y SIKOCTI HEraTHBHOTO KOHTPOIIO, 8 — HeraTuBHUM KoHTpoub (TE Oydep), M —
Mapkep MonekyisipHoi Mmacu DNA Ladder Mix

Crin 3a3HAYHTH, 110 TeMIepaTtypa HacTynHux 18 rogun. Y Bunanky copty [lomonsHka
HaBKOJUIITHLOTO cepeoBHUILa MOXe MaTu Oyno 3i06paHo 293 HaciHuHH 3 620 MOXJIHMBHX, IIO
BUpilIaJbHE 3HAUEHHS Ha mepedir mpouecy cTaHoBUTh 46,4 %. Amaniz orpuMaHux Qopm 3a

TpaHcopMmarii 1 CYTT€BO BIUIMBATH Ha HOTO
epexTuBHICTh. He 3aBkam MoxHAa eQPEKTHBHO
KOHTpOJIIOBaTH I1eid mapamerp. Hamum  Oyino
MIOMIYEeHO, IO M7 9ac 0OpOOKH KOJIOCKIB TIICHHIT
copry llogonsHka Temrmeparypa HaBKOJIHIIHBOTO
cepenoBuma craHoBuia 17-18 °C, a B mpoueci
00pOOKHM KOJIOCKIB MIICHUIII SIPOTO COPTY iHO3EMHOI
cenekuii Bobwhite — 22-25 °C.

Takum YUHOM, Oyno MIPOBEACHO
arpoOakrepianbHy TpaHcopmamiro in  planta
osumoro copry llomonsaka Ta sporo Bobwhite.
Hns  edexkruBHOrOo mepediry TpaHcdopmarii Ta

noromororo [IJIP nmo3BoimuB BuaBuTA 4 YITKUX
MO3UTHBHUX CUTHAIM HA MPHUCYTHICTh TpPaHCTeHA
nptll, mo craHoButs 13,3 % Bim 3arambHOI
KUTBKOCTI TIPOTECTOBaHOTO MaTepiary. Pazom 3 Tiim
Oyno orpumano 13 HaciHuH copty Bobwhite i3 72
MOXIIMBUX, 10  cTraHoBHTH, Jmmmie  18,0%
3aB’s3yBaHoCTI. [lofanbina nmepeBipka POCIMHHOTO
Marepiary Ha MIPUCYTHICTH TPaHCTCHHUX
MOCTIZIOBHOCTEH Jiajla HETaTHMBHHH pe3yJIbTar.
JIMOBipHO, 0 y JaHOMY BHIAiKy CaMe BHCOKA
TeMIIepaTypa HaBKOJIMIIHLOIO CEPEAOBHUIIA i Yac
HaHeceHHs OakTepianbHOi cycneHsii Oyma Kpu-

3a0€3MEeUeHHs]  JKUTTEISUIBHOCTI  arpoOakTepiii  THYHUM (aKTOPOM i BUMHMJIA HETAaTUBHHUH BILTUB
BOXJIIMBO, MO0 TeMIeparypa HaBKOJHITHEOTO Ha TIpolec arpoOakrtepianpHOi  TpaHchopmarii
cepemoBumia Oyma Hmwk4ow 28 °C  mpoTarom in planta.
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AGROBACTERIUM-MEDIATED IN PLANTA TRANSFORMATION OF WINTER WHEAT CV.
PODOLYAKA AND SPRING WHEAT CV. BOBWHITE

Aims. Triticum aestivum L., being one of the world’s most important staple crops, remains a challenge for
genetic transformation. This paper describes the application of in planta method to obtain transformants by
treating cells of intact plants with argobacterium. Methods. Analysis of the plant material for the presence of
nptll transgene was carried out using polymerase chain reaction (PCR). Results. Fresh agrobacterium
containing vector p014 was transferred into spikes of wheat. There were 13 seeds (18.0 %) collected of cv.
Bobwhite out of 72 possible from 12 spikes and 293 seeds (46.4 %) of cv. Podolyanka out of 620 possible
from 24 spikes. Based on the results of PCR for the presence of nptll transgene there were no positive
signals found for the cv. Bobwhite. On the other hand there were 4 clear positive samples detected for cv.
Podolyanka indicating the presence of nptll sequence. Conclusions. Agrobacterium-mediated in planta
transformation was conducted for winter cv. Podolanka and spring cv. Bobwhite. The ambient temperature
below 28 °C during the next 18 hours after agrobacterium application was crucial. Tested probes of cv.
Podolyanka (13.3 %) were positive for the presence of transgene npt/l.

Key words: wheat, transformation, nptll, agrobacterium, GFP.
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MOP®OJIOTUYECKASA XAPAKTEPUCTHUKA ITPOLHECCOB IIOBPEXKJIEHUSI,
KOMIIEHCAIIMA U ITIPUCIIOCOBJEHUS B TATOJIOTMYECKHA U3MEHEHHOWM ITEYEHH
IIPU BO3JIEMCTBUH CCl,

Mmnorue 3a00JIeBaHUs NNCYCHHU AKTYaJIbHbIM OpCaACTaBIIACTCA HUCCICA0OBAHHC
XapaKTCpU3yHTCA  HAJIUMYUEM  BOCHAJIUTEIILHOT'O IMOBPEKIACHUA TICUCHHU Ha BKCHepI/IMeHTaHBHOf/'I
mpouecca, Npru KOTOPOM NPOUCXOAUT MHTCHCHUBHOC MOACIHN, HHHyquOBaHHOﬁ YCTBIPEXXJIOPUCTBIM

OTMHpaHHE TeNaTOLUTOB, B Pe3yIbTaTe Yero opraH yraepogom  (CCly), a  Takke  H3y4eHHE
TepsieT cBou pyHKIMK. OIHAKO CIEAyeT 3aMETHTh, pPETreHEepaTUBHON  CIIOCOOHOCTH B M3MEHEHHOH
YTO MHOTHE aBTOPHI MPHU KOMIUIEKCHOM JIEYEHHU MeYeHH Ha NPOTSDKEHHH 2  MecAleB  Iocie
3a00J1eBaHU Me4YeHn paccMaTpHuBarOT OKOHYaHMsI 3aTPaBKU TOKCHHOM.
KOMIIEHCAaTOPHO-IPUCTIOCOOUTENbHbIE  (aJamnTuB- MatepuaJibl 1 METOABI

Hble) peaknun. K TakuM peakiusm HcCleoBaTeNn UccnenoBanust nposeaeHsl Ha 20 Mblmiax-
OTHOCST pereHepanuio, THIIEPTPOPHIO u cammax JuaHmn ICR, koropele B  Hayane
nepectpoiiky TkaHed [1, 2]. B cBa3m ¢ aTuM, 9KCHEpUMEHTa OBUIM pa3fesieHbl Ha 3 TpYMIIbL
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