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MeTtozmom GiomicTuunoi TparHchopMaIlii 3 BUKOPUCTAHHAM KaJIOCHUX KYJIbTYP, OTPUMAHUX i3 BEPXiBKU
marosa 3-1o00BUX CTEPUJILHUX IIPOPOCTKiB, Ta BeKTOpHOI KoHCTPYKIii pAHC25, axka MicTuTh celeKTuUB-
Hu# reH ¢ochinorpunuu-N-aneruarpancdepasu (bar) i pemopTepHU reH -TUIIOKYPOHiTa3u, omep KaHo
TpaHCTeHHi KJIITUHHI JiHil M’ aK0I OniIeHuIri. ¥ IociiasKeHHI 0yJio BUKopucTano Kaaoocu 14- ta 28-1060B0-
ro BiKy. [o6ip cTifikux KJIITUHHUX JIiHi# 3AificHIOBaIM Ha cepenoBuUIlli 3 GochiHOTPUIIMHOM MEeTOJaMU -
MoOi Ta cTymiHYacTol KJIiTuHHOI cesieKiii. TpaHncreHHU# craTyc orpuManux GopM miarsepasxeno [1JIP-ana-
aizom. I3 sacrocyBanuam IRAP IIJIP 3 mpaiiMmepom 10 JOBrUX KiHIIEBUX ITOBTOPiB perporpaHcnoszona SIRE 1
Yy TPHOX TpaHC(HOPMOBAHUX JIiHill BCTAHOBJIEHO IIOSBY HOBUX, BiTHOCHO BUCOKOMOJIEKYIAPHUX (3aBIOBKKU
mouan 1 000 1. H.) aMIIJTiKOHIB, ITT0 CBIAYUTD ITPO TPAHCHO3UILi0 I[HOTO MOOiJTHFHOTO TEeHETUUHOTO eJIeMeHTA.
Ockinbku HOBi hparmenTu [[THK BusBIeHO y TPHOX i3 ceMu JoCTiAKyBaHUX JiHi# 3a BicyTHOCTI iX Yy KOH-
TPOJBHOMY KaJIIoCi, Iie MOKe BKasdyBaTu, 10 iHayKiia tpancnoauilii SIRE 1, MmokauB0, 3yMOBJIeHA T€HOM-
HUM CTPECOM, CIPUUYNHEHUM BOyJoBYyBaHHAM uyskopiguoi JHK abo GesmocepeHbO OB’ A3aHUM i3 mpoIie-
coM TpaHcdopmalii (MiKpornopaHeHHA, KYJIbTUBYBAaHHA HA CEJIEKTUBHUX CePEeOBUINAX).

Knrouwosi cnosa: M’ aKa miieHuIldA, 6iosicruuna Tpancdopmallis, KaarocHi JiHil, peTpoTpaHCIIO30H

SIRE 1, IRAP I1JIP.

Texwmosoria reHeTruuHoi TpaHchopmalii
Mae BeJHWKi MepPCIeKTUBU B cCeJIeKIii pocauH
IJs IIOJIIMIIEeHHS TOCIOLapChbKO-KOPUCHUX
O3HAK, 30KpeMa YpPOKAWHOCTi, IIigBUINEeHHS
SAKOCTi, CTiIKOCTi 10 maToreHiB i mMKigEUKIB[1,
2]. Onsa nimeHuIri HaWmepCneKTUBHIIIINM MeTO-
IOM TeHeTUYHOI iH)KeHepil BBasKaloTh OioJic-
TUYHY TpaHcoOpMaIlilo, OCKiJIbKU TKAHUHU
miei KyJbTypu MalOTh HUBLKY YYTJUBICTH IO
arpobakrepianbuoi indexii [3]. Ha croroami
OiJBIIICTh HIPOTOKOJIB OfEPKAHHA IeHeTUUHO
mMoandiKoOBaHUX OPTaHidMiB mepegdavdae BUKO-
PUCTaHHA KYJbTYPHU in Litro, 30KpeMa eTanu
KaJIOCOYTBOPEHHA Ta pereHepaillii pocJyuH.
Cnin BpaxoByBaTH, IO 3a TaKUX YMOB MOKe
BUHUKATHU 3HAYHA KiJIbKiCcTh MyTaIliii, BigzoMux
IiJ 3araJbHOI0 Ha3BOIO COMAKJOHAJBHOI MiH-
auBocTi [4, 5]. OmHak, OKpiM MyTareHHOTO
eeKkTy KyJbTYyPU TKAHWH IIPOIEeC TpaHchop-
Marii CympoBOYKYETHCA JOJATKOBUM CTPECOM,
OB’ A3aHUM i3 MeXaHIiUHUMHU TTOPAaHEHHAMHU Ta
KYJIbTUBYBAHHAM HA CEJEKTUBHUX CEPEIOBU-
max (y pasi BUKopHCTaHHsS OoMOapAyBaHHS
MiKpouyacTMHKAaMM), a TaKoK 3i BOyJOBYyBaH-
HAM BHUKOPHUCTAHOI T€HETUUYHOI KOHCTPYKILil
B reHoOM perumierTa [6].

ITompu Te, 1110 TEMIIU OlePIKAHHSA i BUPOIIY-
BaHHA TeHETMYHO MOAU(IKOBAHUX KYJIBTYP
TOCTifHO 3POCTAaIOTh, 3AJIUINAETHCA ITUTAHHI,
HACKIJIBKM TOYHO CYdYacHi MeTOAW TeHEeTWUHOI
iHxKeHepil MOKyTh 3a0e3meunTy IMEepeHEeCeHH
B T€HOM YUY KOPiTHUX TeHiB Ta CKiJIbKU HeIe-
penbayyBaHUX TEeHETUUHUX i eIMireHeTUUYHUX
HACJiIKiB IIpW IhbOMY MOXKe BHHHKaATH [7].
Hacaigkom mepenecenns uy:kopigmoi ITHEK
MOsKe OyTH IIOpYIINeHHsS cTabiJibHOCTI reHOMY
TpaHchOpPMOBAHOI POCINHU, IIPOTE Iifi ITpobemi
TPUAIIAIOTH MAJIO YBarm, Xoua Taki JOCIiaKeH-
HA TOB’s3aHi He Juine 3 (GyHIAMEHTAIbHUMU
OUTAHHAMU OpraHisarii Ta (PYHKIIiOHYyBaHHS
TeHOMY 3arajioM, ajie ii i 3 mpo6JieMoro O6e3neKn
CIOKMBAHHSA TPAHCTEHHUX POCJINH.

BcranoBieHo, 10 iHTerpamia 4yKOpigHOI
IOHK B sgepHUil reHOM MOKe IIPU3BECTHU AK 0
eIlireHeTHYHUX 3MiH, 30KpeMa 3MiHU PiBHA
metunyBauaa JHEK, Tak i mo akTuaiii tpamc-
Kpunilii MobOiTbHUX TeHEeTHUYHUX eJEeMeHTiB
(MTE) [8]. Hanpuknan, iHTporpecisa ay»Kopif-
HOTO XPOMAaTHUHY IIIJISIXOM CTaTeBOI riopuamusa-
mii pucy BuUABUJIA OAHOYACHY aKTUBAILilO
nexinmbkox MI'E, axka cympoBoaKyBajgacsa 3Mi-
HaMu piBHA ix meTuayBauua [9]. Matzke Ta in.
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[10, 11] orpumanu paHi, AKI IEepeKOHJIUBO
CcBifuaTh PO Te, IO 3a IPUCYTHOCTI TpaHCTe-
HiB y T€HOMIi peIluIrieHTa CIocTepiraeTbCcsa mif-
BUINEHHS YacCTOTU TeHEeTUYHUX HepedyIoB Ta
aktuBania MI'E. fdBuine TtpaHcmosuirii crano-
BUTH 3HAUHUU iHTEpec, OCKiIbKH Bimirpae
icTOTHY pOJIb AK Yy 3MiHiI eKcmpecii CTPYKTYyp-
HUX T'eHiB, TaK i B iHAYyKIIil XpoMOocOMHUX ade-
pamifi [12—-15].

Ha chorogui omHMM i3 IIepCIEeKTUBHUX
MEeTOIiB MOOCJiM:KeHHsS MIiHJIMBOCTLI TeHOMY
€ BUABJIEHHA MoJiiMopdismy amiaidpikoBaHmX
MiXPETPOTPAHCTIO30HHUX TIOCJIiJOBHOCTEH —
irap (inter retrotransposone amplified poly-
morphism — wmeron ammridgikaiii remomuol
JHK mix 6JM3bKO pO3TAIIOBAHUMU IIOCTIiTOB-
HOCTAMU PeTPOTpaHCcIo30HiB). [IpucyTHicTs y
TeHOMi POCJIMH 3HAUYHOI KiJIBKOCTI MOOiITBHHX
TeHeTUUYHUX eJIeMeHTIiB Ta IXHA 3JaTHICTL OO0
CaMOCTIiITHOTO KOIiIOBaHHSA JJa€ 3MOT'Y METOIOM
IRAP-anamizy imentudikyBatu BigHOCHO
HelaBHI 3MiHM T€HOMY, 30KpeMa CIPUYMHEHI
Iiero cTpecoBux umHHUKIB. OgHMM i3 peTpo-
TPAHCIO30HiB, 3aCTOCOBYBAaHUX [Jsd aHAJI3y
TeHOMHUX mepedymoB y pocauH, € SIRE 1,
AKUHA HaJIeXuTb mo poxmHu Tyl-copia-nmoxmib-
HUX PeTPOoeIeMeHTiB, Ma€ MOBXKHUHY OJU3BKO
12 7. o. H. i opucyTHi# y reHomi 6araTbox BUAiB
POCJWH, Y TOMY YUCJIi TITeHuIi. ¥ i pob6oTi
0yJI0 BUKOPUCTAHO TIpaliMep, CIOPiAHEHUH 10
mosrux Kinmesux noBTopiB (LTR-mocaigoBHOC-
retr) SIRE-1. I1a ninauka MicTUTH MaJIOIOBTO-
pIoBaHi IOCJIiJOBHOCTI HYKJIEOTUIB i € OfHi€IO
3 HalkoHcepBaTuBHimux. Came TomMy 3MiHHI
B IOBXKUHI Mi’XpPeTPOTPAHCIIO30HOBUX IIOCJi-
IOBHOCTEM, 110 MOXKHA 3adikcyBaTy AK IOABY
yn 3HUKHEHHa abo 3miny poamipy IRAP-
aMILTIKOHiB, MOKYTBb CAYTYBATU 00’ €KTUBHUM
KpUTEpieM MiHIMBOCTi TeHOMY.

Mertoro poboTu 0yJIo ofieps;KaHHs Tpaucdop-
MOBaHUX KJIITUHHUX JiHIA M’aKO0i IIIeHuIri
MeToAoM OiosicTruHOI TpaHcdopMmaliii Ta aHa-
JIi3 oTpuMaHUX (POPM 3 BUKOPUCTAHHIM METO-
ny IRAP IIJIP 3 npaiimepom no LTR-mocigos-
wocreit SIRE 1.

Marepiaau i meTogu

Kyavmusysanna xanwcie. Marepiansom
IOCIifyKeHb OYB COPT-IBOPYYKaA SUMOSPKA,
crBopeHuit B IHCcTHTYyTiI (pisiosorii pociumu
i remeruxku HAH Vxkpaiunu. IHAyKIfito Kaamoco-
reHe3y Ta KYJbTUBYBAaHHSA KAJIOCIB IPOBOIUIN
3a po3po0biieHOI0 HamMu MeToamkoio [16]. Haa
ollepPIKaHHA KAJIOCHUX KYJbTYD K €KCIJIaHTU
BUKOPHCTOBYBAJIM BEPXiBKY IIarona 3-1000BUX
CTEPUJILHUX IIPOPOCTKIiB, IOIIePeIHBO BUPOILIIE-
HUX B yMOBax in vitro. Buxigamii KaJroc posIi-
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asanau Ha 2 yactunu. OqHy yacTuHy 0yJIO BUKO-
PHCTAHO AJIA IPOBENEHHS TeHEeTUYHOI TPaHC-
dopmailrii, iHITy — mapaJjesbHO MacasKyBaju
Ha KuBUJIbHOMY cepemoBuiri MC [17].

I'enemuyny mpancgopmayirn 3piticHIOBaIN
0iOIiICTUYHUM METOMOM, 3aCTOCOBYIOUW CAMO-
pob6uy rapmaty Tumy particle inflow gun (PIG).
Y nmocaigskeHHAX 0yJI0 BUKOPUCTAHO BEKTOPHY
KoHcTpyKIito pAHC25 [18], aka wmicTurh
ceJeKTUBHUUN TeH (dochinorpunua-N-aieTmi-
TpaHchepasu (bar), 1o 3abesreuye CTIHKiCTb
TparuchopMOBaHUX KJIITUHHUX JIiHIN 10 ocdi-
HOTPUIINHY, Ta PEIOPTEPHUH TeH [3-TJII0KYPO-
"Higasu (GUS). [na mpuroryBaHHA 30JIOTHUX
YacTUHOK i3 HaHeceHoio miasmiguoo [THK mo
50 MKJI cycneHsii yacTuHOK 30Ji0Ta (30 Mr/mu
y 50% -my rainepouti) giamerpom 0,6 MM (Bio-
Rad) gmomasanm 10 mra maasmigzmoi THEK
(1 mkr/1 mkia) Ta 20 Mg posunny ITEI'/MgCl,
(50% IIET 2000, 5M MgCl,) y cuiBBigHOIIEHH]
4:1. ITicaa imky6amii mpoTaromM HIOHANMEHIIIe
30 xB 3a KiMHATHOI TemMmepaTypu UYaCTUHKU
neuTpudyrysasu 1 xB mpu 2 000 06/xB, Bixbu-
panu HamzocamoBY PiAMHY W pecyCcIeHIyBajll B
60 MKJ abGCOJIIOTHOTO ETHJOBOTO CIIHUPTY.
Kamnrocu 3a 4 rom mo obcTpiny BUKJIagaau Ha
cepemoBuitie N6 [19] 3 0,3 M maniTosom 10
IMEeHTPYy B KOJO AiaMeTpoM 3 cM. YaIllKu 3 Ka-
JII0OCaMM BCTAHOBJIIOBAJIM Ha Bifgcraui 14 cM Bix
pemriTku, Ha AKYy HaHocusau yactTuHKU 3 [[THK
(6 mxa). Ilepen oOCTpisioM THCK Y KaMepi 3MeH-
mryBasiz 1o 0,07 atrmocgep.

ITicna inkyOyBaHHA B TeMPSABi 3a TeMIiepa-
Typu 27 °C yIpomoOBK HOUYL KaJIOCU IIePEeHOCH-
au Ha cepemoBuitie N6, uepes 3 mobu — Ha
ceJleKkTuBHe cepenoBuiiie. Excmpecito GUS
BUABJAJIYN 3@ IOTIOMOIOI0 ricToximiunoro ¢ap-
OyBaHHsa TKaHUH in situ [20].

Buodinenuns ITHK. JTHK Ka1tocHUX KYJIbTYP
BUILJIANU 3TiAHO 3 MeToAuKoI0 lenamopra [21]
3 meBHuMU Mogudikamiamu. KoHienTpaiiito Ta
yucrory JHK BusnHauvanu cmekTpodoTomer-
pHUYHO.

Amnaigirauyiro J[HK npoBoguIn Ha IpuUja-
ni «Tepnuk» (JHK-texuosmoria). Kinmesuit
00’eM peakIlifimoi cymimri cTaHoBUB 25 MKJI:
10 MM Tris-HCI, 50 MM KCl, 150 mM MgCl,,
200 MmxkM KOKHOTO i3 e30KCUHYKJIEOTUATPHU-
docharis (tHTP), 0,4 mxM npaiimepa, 1 ox.
axkt. Taq [JTHK-mosimepasu (Thermo Scientific)
Ta 100—120 ur 3araapuoi JJHK. Ammigikariio
3IiTICHIOBAJIU 3a TAKOIO IPOTPaMOIO: IIOUYaTKOBA
menatrypaitia mpu 94 °C 5 xB; 37 MuKIiB (geHa-
ryparisa 94 °C — 30 c, Bigmax 58 °C — 90 c,
eqouraris 72 °C — 2 xB), (hiHaIbHA €JTOHTAIliT —
72 °C 10 xB. [Ina npoenenusa I[1JIP Bukopucro-
ByBasu ongmunuHuil npatimep 1o LTR coeBoro
perporpancnosoua SIRE 1, 1o mae HYKJIeo-
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Tunay mnocaimosuicte 5-GCACT TATGC
AAGTG GGATC AGC-3’ [22]. IIpomykru
amtiikamii posgisanau meTomoM eIeKTPodo-
pe3y B 1,6% -my arapos3Homy reji 3 momaBaH-
HAM Opomuctoro erupgino. PosmisieHHA mpoBO-
IUIU 3a HANPYTru 2 B/CM y TPHUC-AIETATHOMY
oydepi. Cunexkrpu npoaykris IIJIP Bisyanisysa-
au nig YP@-npomenamu. s oifiHIOBAaHHSA PO3-
MipiB aMIJIIKOHIB B3acTocoByBajJu MapKep
100 bp DNA Ladder (Thermo Scientific).

Kinvkicha ma axicna oyinka pe3yabmamis
IIJIP. Poawmip npoxykriB IIJIP BusHauanm 3a
MOTIOMOTOI0 IaKeTa NPUKJIAAHUX NpOrpam
TotalLab v.2.01 (Nonlinear Dynamics) [23].
A KinbKicHOI OI[iHKY OTPUMAHUX pe3yJbTa-
TiB gaHi OyJI0 IMOAAaHO V BUTJIALL OiHapHMX MAaT-
pullh, Yy AKUX HAABHICTBH/BiJICYTHICTh OJHAKO-
BUX 3a pO3MipoM aMILIIKOHIB BigmoBimasa
smaueHHaM 1 abo 0. 'emeruuHni Bigcrani Bupa-
XOBYBaJI, KOPUCTYIOUNCH Mipo0 IOAi0HOCTI
srigao 3 Nei ta Li [23]. IIepeBipKy cTabiibHOC-
Ti IIJIP-pearmii 3pmificHIOBaIM IIJIAXOM TPU-
KpaTHOT'O TTOBTOPEHHA aMILTi(ikaIii 3 ogHUM
i TMM caMuM IIpaiMepoM Ha TOMY caMOMY PoOcC-
JUHHOMY MaTepiaJi.

Pe3yasTaTu Ta 060TOBOPEHHSA

Y Hammx JoCHaimKeHHAX OJsd OioaicTuunoi
TpaHcopmaIlii 0yJi0 BUKOPHCTAHO KaJIIOCH,
iHIYKOBaHIi 3 BepXiBKU ImaroHa 3-m1000BOTO IPO-
poctka 14- ta 28-m060BOro BiKy, 3arajom —
1 600 xaaCiB y eKcliepruMeHTaJIbHIUX BapiaH-
Tax Ta BABiUi MeHINle — AJiA KOHTPoJ0. [[o6ip
TpaHC(HOPMOBAHUX KJITMHHUX JiHiN 3MifiCHIO-
BaJu Ha cepemoBUINi 3 (hochHiHOTPUIIMHOM.
Y poboTi 3acTocoByBaim ABi cXeMHU CeJIeKILii:
OpAMY Ta CTYIiHYACTy. 3a IPAMOI ceJeKIlii in
Vitro KaJocHu BUCAIMKYBAJIU HA CePeIOBUIIE
3 10 mr/n dochinorpununy. Ilicaa Tpbox
macakiB Oysjo orpuMmano 4 cTi#iKi KaiTumHi
aimii y BapiauTi 3 14-1060BUMU KaJIlocCAMHU Ta
9 crifikux KJIITUHHUX JiHiN y BapiauTti 3 28-
moboBuMHU KamocaMu. TakoK BUKOPUCTOBYBA-
JU CTYHOiHYaCTy KJITUHHY CeJIeKI[ifo: IIicjid
TpamchopmMaliii KaJocu BUCAIKyBaau HA cepe-
mouirie 3 2 Mr/J ¢ochiHOTPUIINHY, a B HACTYII-
HUX JBOX Iacarkax KOHIIEHTPAIIiI0 CeJIeKTUB-
HOTro areHTa 30iJIbIIIyBaJM BigmosigHo 10 5 Ta
10 mr/na. 3aBOAKM TAaKOMY IIiAXOAY BIAJIOCS
oTpuMaTy 7 KJIITUHHUX JiHill y BapiadTi 3 14-
moboBuMu Kamocamu Ta 11 cTiiKUX KIITUHHUX
JiHi# y BapianTi 3 28-7000BUMUM KaJocaMu.
BoaHouac y KOHTPOJIBHOMY BapiaHTi 3a MPsMOTO
Ta CTYIIiHYACTOTO AOOOPY CTIHKUX A0 (ociHo-
TPULNHY KJIITUHHUX JiHi#l oTprMaHo He 0yJI0.

Hani njia BusBJeHHA cTabiJbHOI eKcipecii
reana GUS mpoBoguiu ricroximiune gpap0OyBan-

HS TKAHUH KaJaiocy uepes 42 100u micjis TpaHc-
dopmartiii (ocTaHHiN macask Ha CEeJIEKTHUBHOMY
cepemoBuiti). A mporo Bimbupaau HeBeJMKi
IMIMaTOYKU 3 KaJiociB, AKi 3aJ0BOJBHAJHA
TaKUM KPUTEPisiM: aKTUBHO POCJU Ha CeJIeK-
TUBHOMY cepenoBuilli 3 (GocPiHOTPUIIMHOM
i sbepiraau MopdoreHHUH TOoTeHITiaa.
3arasom, i3 31 orpumamoi KJaiTmHHOI Jimil
Tinbku 18 BimgmoBimanmu mumM mapaMeTrpaM.
Excnpecio reama GUS (3a ¢heHOTUIIOBUM HPOs-
BOM) migTBepm:keHo y 10 KiIiTMHHUX JiHIA
(puc. 1). OgHAaK 3a TOZAJIBIIIOr0 KYJbTUBYBaH-
HsA TPHU JiHii OyJa0 BigOpaKoBaHO uepes HUBBKY
IUHAMiKYy POCTY Ha CEJIEKTUBHOMY CE€PEIOBUIITi.

Takum unHOM, HaMu 0yJIo Bimibpamo 7 KJi-
TUHHUX JiHIN y AKWX Bij3HaUEHO eKCIIpeciio
reHiB bar ((peHOoTHIIOBA O3HAKA — AaKTUBHUN
picT Ha cepeOBUIIli i3 CEJIEKTUBHUM areHTOM —
dochinorpunmuaom) Ta GUS (demorumona
03HaKa — HaABHICTH cTabiIbHOTO 3a0apBJIeHHA
KaJocis).

g f 2 )

Puc. 1. Excnpecia mapkepnoro resa GUS
(3a (peHOTHUIIOM):

a — TpaH3ieHTHa ekcupecia (24 rox micasa Giouri-
cTUYHOI TpaHcdopMallii, BUIIaJKOBO BuOpaHi
3pasKu);

0 — crabinbHa excrpecia (42-ra moba micss Giosic-
TUYHOI TpaHchopMmaIii)

IITo6 migTBepAUTH TPAHCTEeHHUU CTATyC
OTPUMAHUX KJIITMHHUX JiHi#l, mpoBoauamn
IIJIP-amania (puc. 2), 110 MOKas3aB HaABHICTHb
rera bar y IHK mocaimxyBaHux 00’ €KTiB.

ITapanenpHo 3 J000OPOM Ha CEIEKTHUBHUX
cepemoBuIinax 3xiicHioBaau IRAP-amaiis
MaTepiasy Ha cTafii MepBWHHOIO KaJlocy, a
Tako:K Ha 3- i 6-my macaskax. JociimykeHHA
OIPOBONUJM Ha CeMHU KJIITUMHHUX JIiHIigX
(LT1-LT7). KouTpojsieM cJayryBajJu KaJIlOCH
(koHTpOJaBHI rpynu mo 10 KaJociB), AKi He mif-
IaBasim TpaHc(opMarlii, ajge KyJbTUBYyBaJIUu 3a
TaKMUX CAMHX YMOB Ta HA TUX CAMUX CEPEIOBU-
max. CxeMmy eKcliepuMeHTY HaBeIeHO Ha Puc. 3.

Bigomo, 110 B mpoleci cyMicHOI eBOJIOINii
chopmyBamuch MexaHi3MM, IO 3aXUMIAIOThH
TeHOM XassiHa BiJ YyKOpiiHOI TpaHCIIO3UIILii,
30KpeMa OMMCaHO il NMPUTHiYeHHA Ha TpPaHC-
Kpunmiinomy (cailIeHCHHT IIJIAXOM METUJIY-
BauHa [JHK) Ta mocTtrpanckpuniiiinomy (caii-
nencwHTr 3a paxyHok PHEK-imTepdepeniii)
piBHax [24, 25]. Tomy 3a 3BHUallHUX YyMOB
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1 2 3 4 5 6 M 7.8 9 M

—355 1. H.

Puc. 2. Cuexrp npoaykriB ammiridikanii JTHEK
IOCIiIKyBaHUX 3pa3KiB i3 BUKOpPHMCTAHHAM
npaiimMepis g0 reHa bar
(ouikyBaHwMii po3mip ¢pparmenTta 355 1. H.):

1 — meratuBuuit Koutposs (JHK meTpanchopmo-

BaHOTO KaJIoCy);

2 — kaitunna gimia LT1;

3 — guitunaHa jgiHia LT2;

4 — gaitunua gigia LT3;

5 — kaitunna gimia LT4;

6 — mosuTuBHUN KOHTPOJb (PAHC25);
7 — xkaitunHa ginia LT5;

8 — wkuituuna jginia LT6;

9 — guitunHa jgigia LT7;

M — maprep Mmoueryasproi macu (100 bp DNA

Ladder)

aKTUBHICTH PETPOTPAHCHO30HIB BifmcyTHA abo
crocTepiraeThrcsa Ha He3HAYHOMY pPiBHI [26, 27].
B yMoBax exkcriepruMeHTy HaM He BaaJiocs 3adik-
CyBaTHU TPAHCIO3UIII0 Y BUXIAHUX Ta KOHTPOJIb-
HuxX (opm. 3arajioM, y HeTpaHCHOPMOBAHUX
MepPBUHHUX KaJI0CcaX, a TAKOK KaIiocax 3-ro Ta
6-ro macakiB BusByeHOo 10 UiTKMX aMILIiKOHIB
poamipom Bix 407 mo 1 360 1. H. ¥V Beix mociri-
MKyBaHUX 00’ €KTiB IMTOKA3aHO iIEeHTUYHUN CIIEKTD
aopoxykris IIJIP. Ha puc. 4 mogamo mo ogHOMY
3pas3Ky i3 KOXKHOI TOCJIiIKyBaHOI BUOipKU.

Hacrynmaum eramom pocaimskeHb O0yJio
BUABJeHHA moJsrimopdismy THK y Tpamcdop-
MoBaHUX (opM. [[J14 1IbOro Bigdupasu 3pasku
ragocHux JiHi# LT1-LT7. Orpumani pesyib-
TaTH HaBeJeHO Ha PuC. 5.

Ha orpumanux erekTpodoperpamax mpo-
nykriB IIJIP KosXeH aMmOJaiKoH BigmoBimae
aHOHIMHOMY JIOKYCY MisK JBOMAa OJM3BKO PO3-
rTamoBaHuMu KomniamMu SIRE-1, ockinbxu
3aCTOCOBAHUM IIpaliMep CHOPiZHEHUH 10
LTR-mocaigoBHOCTeli, a 3arajbHa IJOBXKHHA
IILOTO PETPOTPACIO30HA CTAHOBUTH OJU3BKO
12 Tuc. m. H., IO YHEMOMKJUBJIOE CUHTE3
dparmeHTiB y Mmexxkax opmmHiel komii. Taxmm
YUHOM, KOKeH HOBUM BUSBJIEHUHN aMILIiKOH
¢dikcye BUHUKHEHHSA HOBOTO MisKpeTpaHCIO-
30HOBOTO JIOKYCY, TOOTO CBifUNTH IPO IIOLil0
TPaHCIIO3UITii.

Hamuy BigsHaueHo IIOsBYy HOBUX, BiJHOCHO
BHUCOKOMOJIEKYJIAPHUX (3aBIOBKKHU OiJbIle
1 000 1. H.) aMILTIKOHIB Yy TPHOX TpaHCcHOPMO-
BaHux Jimiit — LT2, LT6 ta LT7 (rabauis).
30KpeMa y IBOX OCTaHHiX BUABJEHO II0 JIBa
aMILIiKOHU.

IlogaBa KiJABbKOX HOBUX aMNOJiKOHIB,
a TaKOXK Te, 110 iX OyJ0 BUABJIEHO Yy TPHOX i3
ceMHU JOCJIiIKyBaHUX KJIITMHHUX JIIHIA MOKe
BKAasyBaTU HA BiTHOCHO BMCOKY YaCTOTY TOIili
tpaucmosutii y JHK tpanmchopmMoBaHUX KJIi-
TUHHUX JiHi#l. 3a YMOB IIPOBEIEHOTO €KCIIEPU-
MEeHTy HaMHu He 3apeecTPOBAHO 3HUKHEHHS
ammirikoniB y JHK-npodinax IIJIP, mo mix-
TBEPAKYE BiJICYyTHICTH BimoMux IepeOyIoB Yy
caliTax 3B’sI3yBaHHs 3 IIpaliMepoM Ta B JOCJiI-
JKyBaHUX JOKycax, uankosanux LTR petpo-
Tpancno3ona SIRE-1.

Puc. 3. Cxema eKcriepuMeHTy
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1500 m. u1. —

1000 . u. —

500 o. H. —

Puc. 4. Cnextp npoaykTis ammricdikanii JHK:
M — mapkep moaeryaapuHux mac (100 bp DNA
Ladder);
1 — nepBUHHUN HeTpaHCHOPMOBAHUI KaJIOC;
2 — HeTpaHCPOPMOBAHUII KaJIOC 3-T0 IIaCaKY;
3 — HerpaHc(OpPMOBaHUI Karoc 6-ro macamxy

1500 0. 1
1000 1. 1.

500 1. H.

Puc. 5. Cnextp nmpoaykriB ammirigikanii JTHK:
M — maprep moseryasipuoi macu (100 bp DNA
Ladder);

1 — xiaituuHa gimia LT1;

2 — xiaitTunHa Jiniag LT2;

3 — guitunHa jgigia LT3;

4 — gaitunna ginia LT4,

5 — xaitTunna ginisg LT5;

6 — xaitTunHa gigis LT6;

7 — kaituuHa ginia LT7.

CrpinrkamMy IOKa3aHo HOBiI aMILTIiKOHMT

IIpuéausHa MOBKMHA HOBUX BHABJIEHUX
aMILTiKOHIB y TpaHChOPMOBaHUX JiHiAX

. . IIpu6ausna
KinxbkicTs HOBHX
3pasox AMILIIKOHIE IOBKMHA
aMJIIKOHIB, IT. H.
LT2 1 1567
LT6 2 1491, 1 660+*
LT7 2 1075, 1660+*

IIpumiTka: * — 3a migpaxyHKY JOBYKUHYU aMILIiKOHIB
Ha makeri mpuxiaaguux nporpam TotalLab v.2.01
orpumano sHaueHHs 1 660 . H. (rimia LT6) ta 1 651 . H.
(mimia LT7), omHaK OCKiJbKHU PISHUIA MiK IUMU
3HAUEHHAMU MeEHIIa iHCTPYMEHTAJbHOI MMOXUOKU
MeTony (10 BKJIOUAE PO3AIILHY 3MaTHICTE €JeKTPOodo-
PETUYHOTO METOLY Ta MOXNOKY 00UMCIeHHA), (DparMeH-
TU YMOBHO IT03HaueHO AK 1 660+, 110 MmoKe cBimuuTu
AK PO iIeHTUYHICTh, TaK 1 a0COIIOTHY HemoAiOHiCTD TX
3a HYKJIEOTUIHUM CKJIAJOM (JIOKYCOM TPAHCIO3UIIiT).

Crinx 3asHaunTu, 110 B JIiTepaTypi 0yJI0 omnu-
CaHO TPAHCHO3UIIIHY aKTUBHICTH peTpoTpPaHC-
mo30HiB T'0s1 7 y Tparnc(hopMOBaHUX POCIUH PUCY
[6]i Tagl B apabimomicucy [28]. ABTOpU TaK0MXK
BiZI3HAYAIOTH Bi/ICYTHICTH TAKOl aKTUBHOCTI ¥
KOHTPOJBLHUX POCJANH. X0Ua BUKOPUCTAHUI
HaMU MeTOJ, He Ja€ 3MOru 0e3mocepeaHbO
BUABUTHU TPAHCKPUIIIAHY i TPaHCHO3MUITili-
HY aKTUBHICTH DPETPOTPAHCIO30HIB, OJZHAK
BiH Moxe OyTM IIBHUAKUM Ta e(PeKTUBHUM
IHCTPYMEHTOM JOCTiIKeHHA 3MiH reHOMY 3a
reHeTUYHOI TpaHchopMmaIlii Ta migTBEpAKEH-
HA TpaHcnosuilii MI'E.

TakuM uYmHOM, MeTOZOM OioJsicTuuHOI
TpaHchopmarlii HamMu OyJI0 OTPUMAHO TPAHC-
¢dopmoBaHi KIiTHUHHI JiHII M’ AKO0I HIITeHUIIi Ta
HiaATBepI KeHO IXHill TpaHCreHHUH craryc. 3a
IOIIOMOT0I0 MOJIEKYJIAPHO-TeHEeTUYHOTO0 aHaJIi-
3y 3 Bukopuctanaam IRAP I1JIP i3 mpaiimepom
no LTR-mociimoBHOCTEI peTpoOTpaHCIIO30HA
SIRE 1 y Tppox TpaHcOpMOBaHUX JiHIA —
LT2, LT6 Ta LT7 sadikcoBaHO ITOABY HOBUX,
BiTHOCHO BHCOKOMOJIEKYJISAPHUX (3aBIOBKKH
6inpmre 1 000 m. H.) aMILTIKOHIB, I1IO CBiqUUTH
npo Ttpaucoosuiiiro gamoro MI'E. Ockinbku
HOBi (parmenTu [THK BuABIeHO y TPHOX i3
ceMU JOCJIiIKyBaHUX JIiHIN 3a BiICYTHOCTI iX ¥
KOHTPOJBHOMY KaJICi, Ile MOKe CBifunTu!, 110
iagykmia tpamcoosuliii SIRE 1, imosipno,
3yMOBJI€HA TEHOMHUM CTPECOM, CIPUYNHEHUM
BOymoByBaHHAM uy:KopinHoi [ITHK a6o Gesmoce-
PeIHbO OB’ A3aHUM i3 IIpoIecoM TpaHchopma-
mii (MikpomopaHeHHs, KyJbTHBYBaHHS Ha
CeJIEKTUBHUX CEePeIOBUIIAX).
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IIOJIYYEHUE U AHAJIN3
METOJOM IRAP-PCR
TPAHCIEHHBIX KJETOYHBIX JUHUN
MATKOU IIINEHUIIBI

A. B. Basoa'
O. B. [lyoposna'’
B. B. MopzyH®

"MHCTUTYT (PU3UOJIOTUY PACTEHUN 1 FreHeTUKU
HAH Vxpaussi,
Kues
“MIHCTUTYT KJIETOYHO OMOJIOINY U TeHeTUYeCKOi
nH:keHepuu HAH Ykpauusl,
Kues

E-mail: bavoll @rambler.ru

MeTtogom OMOIMCTHUECKON TpaHchopMaIiuu
C MCIIOJIb30BAaHUEM KaJJIYCHBIX KYJIbTYD U3 Bep-
XYIIKU mo6era 3-CyTOUHBIX CTEPUJIBHBIX IIPOPO-
CTKOB ¥ BeKTOpPHON KoHcTpykiuu pAHC25,
cofepskamieil ceJleKTUBHBIN reH GochurOTPU-
nuH-N-ameruarpadchepassl (bar) u pemoprep-
HBIM TeH [-TUIIOKYPOHUAA3BI, IIOJYyYeHBI TPaHC-
TeHHbIe KJIETOUHBIE JIMHUU MATKOW NIIIEHUIIHI.
B ucciaemoBanuu OBLIN MCIOJB30BAHBI KaJLIyChI
14- u 28-cyrounoro Bo3pacta. OT60p yCTOHUUBHIX
KJIETOUHBIX JUHUY IPOBOAMIU Ha cpefe ¢ (hochu-
HOTPHUIIMHOM METOJaMU HPSIMOIl U CTYIIeHUYATOI
KJETOUHOU ceJeKIium. TpaHCTeHHBIII cTaTyc
nosiyuyeHHBIX (opm moxaTBepskaeH III[P-amanu-
3oMm. C nmpumenenuem IRAP IIIP c npaiimepom
K AJUHHBIM KOHIIEBLIM IIOBTOPAM PETPOTPAHCIIO-
sona SIRE 1 y Tpex TpaHChHOPMUPOBAHHBIX
JIMHU OTMEYEHO OABJIeHNE HOBBIX, OTHOCUTEIHHO
BBICOKOMOJIEKYJIAPHBIX (mmHoi 6osee 1 000 1. H.)
aMIIJIMKOHOB, UYTO IIOATBEPIKAAET TPAHCIO3UIIUIO
9TOT0 MOOUJIBHOTO TEeHETUUYECKOTO BdJIEeMeHTa.
ITockoabky HOBBIe (hparmenTsl [[HK obHapy:xe-
HBI ¥ TPEX M3 CEMU UCCJIeAyEeMbIX JUHUN U OTCYT-
CTBOBAJIMW Y KOHTPOJBHOTO KaJJIyCa, dTO MOXKET
CBUIETEJILCTBOBATh, UTO WHAYKIIUA TPAHCIIO3U-
muu SIRE 1, BeposaTHO, 00yCJa0BIeHA T€HOMHBIM
CTpeccoM, BBIBBAHHBIM BCTPAWMBAHUEM YYKEPOJ-
voit [JHK wmiam HemocpeACcTBEHHO CBA3AHHBIM C
mporeccoM TpaHchopMmanuu (MUKpPOpaHeHUe,
KYJbTUBUPOBAHUE HA CEJIEKTUBHBIX CPeax).

Kniouesvle cnosa: Markas mineHnUIa, OMOJIUCTH-
yeckad TpaHchopMalusa, KaJJIyCHbIe JIUHUH,
perporpaucmosod SIRE 1, IRAP IIIIP.

GENETIC TRANSFORMATION
AND ANALYSIS OF WHEAT
TRANSGENIC CELL LINES
BY IRAP-PCR

A.V. Bavol!
O.V. Dubrovna’
B.V. Morgun?

'Institute of Plant Physiology and Genetics
of National Academy of Sciences of Ukraine,
Kyiv
“Institute of Cell Biology and Genetic
Engineering of National Academy of Sciences
of Ukraine, Kyiv

E-mail: bavoll @rambler.ru

The transgenic wheat cell lines were obtained
via biolistic transformation of the -callus
cultures initiated from the 3-day-old sterile
seedling shoot apexes. The pAHC25 vector
construction used for 14- and 28-day-old callus
cultures transformation carried the selective
phosphinothricin-N-acetyltransferase (bar) gene
and reporter f-glucuronidase gene. The cell line
selection was carried out on the media with
phosphinothricin by means of graduated cell
selection. The transgenic status of the obtained
forms was proved by PCR-analysis. The presence
of new relatively high molecular (more than
1 000 bp) amplicons were found out for three
transformed lines by means of IRAP PCR-
analysis with the primers coding for long
termainal repeats sequences of SIRE 1 retro-
transposon. This fact may prove transposition
of this mobile genetic element . The new DNA
fragments were detected for three of the seven
analyzed lines but for the control callus. It is
possible to assume at induction of SIRE 1
transposition bis probably caused by the genomic
stress of foreign DNA inserting or associated
with the transformation process (mechanical
wounding, cultivation on selective media).

Key words: bread wheat, biolistic transforma-
tion, cell lines, the SIRE 1 retrotransposon,
IRAP PCR.
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