Becmuuk Tomckozo 2ocyoapemeennozo ynusepcumema. buonozusn. 2011. Ne 3 (15). C. 139-142

®U3NOJIOT s U BHOXUMUSA PACTEHUI
VJIK 581.1

A.IO. AneiinnkoBa, 51.0. 3y6o, B.B. Ky3nenos
Hucmumym ¢usuonocuu pacmenuii um. K.A. Tumupsasesa PAH (2. Mocksa)

HUHTEHCHUBHOCTDb TPAHCKPUIIINUU I'EHOB afpB OIIEPOHA
XJIOPOIIVIACTOB JIMCTBEB SYMEHS B 3ABUCUMOCTH
OT JEACTBUSA PASHBIX ®PAKTOPOB

Marepwuains! ory6iarkoBaHbl B pamkax npoekra OIIT «OpraHu3anoHHO-TEXHHYECKOe
obecrnieyenye npoBeaeHust MexayHapoqHoi HayqHol mikounsl «IlepcrnekTuBHbIC
HarnpaslieHUs GU3UKO-XUMHUYECKOH OMOIOrHH U OMOTEXHOIOTUID
(I'K Ne 14.741.12.0153 ot 07 utons 2011 r.).

Mexanuzmel pecyasiyuu mpaHcKpunyuu OmoenbHuIX 2eH08 8 COCMaAge X10pOnaachi-
HbIX ONEPOHO8 Y BbICUUUX PACMEHUL He U3YYeHbl, HECMOMPS HA MO YMO OAHHbLE UCCTIe00-
BAHUSA UCKTIOYUMENbHO BAJICHbL OISl NOHUMAHUSL pe2yaayuu Ouo2ene3d Xioponiacmos.
B oannou pabome usyuena unmeHcugHOCmb MPAHCKPUNYUU 2€HO8 8 COCHABE NAACMUO-
HbIX ONEPOHO8 NUCbes AUMEHs 6 3a6UCUMOCU Om 603pacma pacmenul, S¢p@exma
@umozopmonos u cocmosnus, annapama mpanckpunyuu. Ilokasana evicokas Koncepea-
MUBHOCMb UHMEHCUBHOCTU MPAHCKPUNYUU 2€HO8 8 COCMABE NIACMUOHBIX ONEPOHOB -
CcMbes AUMeHs.

KioueBbie ciioBa: Hordeum vulgare L.; xnoponiacmel; mpanckpunyus; atpB onepon.

BBenenue

BO.TH)I_HI/IHCTBO XJ'IOpOHJ'IaCTHLIX TCHOB paCTeHI/Iﬁ 06’be}II/IHeHI>I B OHCpOHLI, NMCHO-
e OOIINe PEryJATOPHBIC 3JIEMEHTHI TPAHCKPHIIIMN, KOTOpPBIC YHACICIOBAHBI OT
MIPEIIECTBEHHUKOB XJIOPOILIACTOB — IMaHoOakTepuii. OmHAKO B XOZE 3BOJIOLUH,
Onaromapsi CyIIeCTBOBAHHWIO ITIACTHJ BHYTPH JyKapUOTHUYECKOW KIIETKH, BOZHHUKIIH
HOBBIC MEXaHHM3MbI PETYJISIIAK KCIIPECCHH T'€HOB, B TOM YHCJIC ¥ HA YPOBHE TpPaHC-
kpurimi. K HIM MOXXHO OTHECTH HE TOJILKO MOSIBJICHHE BHYTPHOIICPOHHBIX TIPOMOTO-
pOB 1 T'CHOB C I/IHTpOHaMI/I, HO TAaKXEC ITOSABJIICHUC JIByX TUIIOB HpI/IHL[I/IHI/IaJ'H)HO pa3—
mmaabix PHK nonmmvepas mnactuanoro u simepHoro koxuposanus [ 1, 2]. B Hacrosiee
BpEMs MEXaHHU3MBI PETYJISIIUAN TPAHCKPHUIIIIMK OTJCTBHBIX TEHOB B COCTaBE XJIOPOILIa-
CTHBIX OTIEPOHOB Y BBICIIMX PACTCHUHN HE U3YYCHBI, XOTS 3TO UCKITIOUUTEIEHO BaXKHO
JUIsI TIOHVMAaHUS Perysiaimy OHoreHes3a XJIoporacToB. Llems paboTel — U3YYUTh HH-
TEHCUBHOCTh TPAHCKPHUIIIIMU TCHOB B COCTaBE TUIACTH/IHBIX OMICPOHOB JIMCTHEB STIMEHS
B 3aBUCHUMOCTH OT BO3pacTta pacTeHuil, 3¢pexTa (PUTOropMOHOB M COCTOSIHUS arapa-
Ta TpaHCKpI/IHHI/II/I U BBIICHUTBH, HACKOJIBKO KOHCGpBaTI/IBCH MEXaHU3M perJ'ISIIII/II/I
TPaHCKPHIIIIMH TCHOB B COCTABE OTIEPOHOB.
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MaTepnam,I U METOAUKH HCCJICTOBAHUSA

OOBEKTOM HCCIIEAOBAHUS CIYXKIIN TMEPBbIC HACTOSIINE JIUCThS SUMEHS COpTa
Jlyu (Hordeum vulgare L.) pa3noro Bo3pacta (3-, 9- u 18-n1HeBHBIC pacTeHUs) H  3-
JTHEBHBIE Oellble pacTeHUs1 MyTaHTa suMeHs albostrians. BolneneHue Xi1opoIiacTos,
a TaKXkKe run-on TPAHCKPHUIIIIHMIO B XJOPOIUIACTHBIX JIN3aTax MPOBOJIUIIN 1O METOMY,
orcanHoMy B pabote [3]. ®parmentsl miactuaHod JTHK, ucnonb3yemele (mocme
amrutdukaiun) B kadectse mpod npu JIHK-PHK rubpuausanuu, 66Ut 0100paHsI
¢ npuMmeHeHueM mporpammsel Vector NTI Ha ocHOBaHWMM NEpBHUYHOM IOCIETOBA-
TENILHOCTH XJioporuiacTHOro reHoma stameHs (NCBI http://www.ncbi.nlm.nih.gov/
nuccore/NC_008590). ®parmentsl JIHK ObuTH HaHeceHBI Ha HEUIOHOBYIO MeMOpa-
Hy (Hybond-N, GE Healthcare, CILIA) ¢ momMo1sto npubopa At JOT-THOpUAN3aLUH
(BioRad, CIIIA). Bce skcriepuMeHTHI MPOBOIUIIN B TPEXKpaTHOU MoBTOpHOCTH. [1o-
Jy4eHHBIC PE3YIBTAaThl 00paOOTaHBI CTATUCTUICCKH.

Pe3yJIl>TaTbI HCCJICI0OBAHUSA U oﬁcymz[elme

[ u3y4eHuss ”HTeHCUBHOCTHU TPAaHCKPUIILIMU T€HOB, BXOAALINX B COCTaB aipB
ornepoHa (puc. 1), 6bUTH MOITyYEeHBI THOPUAN3ALNOHHBIC TPOOKI, BEHIPOBHEHHBIE 110
pasmepy (100 m.H.) 1 o GC cocrtaBy (34-36%), 4TO MO3BOIMIO B OJHUX M TEX KE
YCIOBUSX TSI BCEX MPOO MPOBOMUTH aHAIH3 HHTCHCUBHOCTH TPAaHCKPHUIIUH. J{is
atpB onepoHa ObLIO IOATOTOBIEHO 9 30HIOB Ha: | — atpE reH, 2—4 — MEeXTEeHHYIO
o6macts atpE/ tRNA" renos, 5-6 — untpon tRNA" rena, 7-8 — MeKreHHyI0 06-
nactb tRNA" /ndhC renoB u 9 — ndhC reu (puc. 1). C IOMOLIBIO 30HAOB GBLI OII-
peneneH ypoBeHb 32P_MeueHoi PHK, cuHTE3upOBaHHOIl B XO/A€ pEakIUu TpaHC-
KPHIIIY B XJIOPOIJIACTHOM JIH3aTe.

(OO0 ORORONONO]

—  otpE trav* - ndhC

trn'M_l

Puc. 1. Cxema pacnosnoxeHHs T'eHOB B afpB onepone. TpaHCKpHUILIUS onepoHa
IIPOMCXO/HUT CJIeBa HanpaBo. TpaHckpunuus frnM reHa NPOUCXOAUT € MPOTUBOIOIOKHON
HUTH cTIpaBa HaJeBo. JIokanu3amus rTuOpuAN3alMOHHBIX TPO0 MOKa3aHa HU(paMH.

* — HanM4YKe B TeHE HHTPOHA

U3 puc. 2 BUAHO, YTO pa3iIWIHbIC yIaCTKU afpB omepoHa TpaHCKPUOUPOBAIUCH
HepaBHOMEpHO. HaubonblIyio TPaHCKPUMIIUOHHYIO AKTUBHOCTh B MEXKTCHHOM
cneiicepe atpE — trnV TEHOB MMEN y4acTOK, COOTBETCTBYIOIINK mpode 3, B TO Bpe-
Ms KaK PacHoNOKEHHBIA psIoM ydacTok (mpoba 4) Bo BCeX DKCICPUMEHTAaX UMEl
HAMMCHBINYI0 aKTHBHOCTh TPAaHCKPUNIUH. Bcenen 3a 3TUM aKTHBHOCTH TpaHC-
KPUIMIMK YBETHMYNBANIACh JJIsl HHTpOHA frn} reHa (poObl 5 u 6), nanee MOYTH He
MEHSUTACh U MEXTeHHoro crekcepa trnV — ndhC reHoB (mpoOsl 7, §) U nMena
TEHJCHIUIO K HEKOoTopoMy cHukeHuto ansi ndhC rena (mpoba 9). HecMoTps Ha
pa3IMdHOE COCTOSIHHE (POTOCHHTETHUECKOTO ammapara y pacTeHUi pa3sHOro BO3-
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pacTa, CXOAHBIH MPoQMIF TPAHCKPHUIINN HAOIIONaNCS I atpB onepoHa B aKTHB-
HO pacTyleM IEpPBOM JIUCTE 3-THEBHBIX HMPOPOCTKOB SIUMEHS, B 3aKOHYUBIIEM
pOCT JIUCTE 9-THEBHBIX PACTEHUH U B CTAPOM JIUCTE 16-AHEBHBIX PACTEHUI.

XapakTep MHTEHCHBHOCTH TPAaHCKPHIILUHM M3YYEHHBIX F'€HOB HE M3MEHHICS U
mpu obpabotke muctheB ABK m MeTmimkxacMoHaTOM, (HTOrOpMOHAMH, KOTOpPBIE
3HAYUTETHHO TIOJIABIISIOT TPAHCKPHIIIHUIO (pHC. 2).
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Puc. 2. OTHOCHTENbHAS! MHTEHCUBHOCTD TPAHCKPHIILMU I'€HOB afpB onepoHa sTuMeHs
B 3aBHCHMOCTH OT BO3pacTa pacTeHUi (cieBa) 1 ieiicTBhs abciu3oBoii kuciaoTsl (ABK)
u MetmipkacMoHara (MJ) (cripasa)

Opnako y albostrians MyTaHTa suUMeEHs, y Kotoporo orcyrctByer PHK-
noiuMepasa OaKTepHaJbHOTO THIIA, HAOIIOIANOCh U3MEHEHHE MPOQWIS HHTEH-
CHBHOCTH TPAaHCKPHIINH T€HOB afpB omepoHa. JlaHHBIE pHC. 3 MOKa3bIBAIOT, YTO
6e3 stoit PHK-nonnmepassl npoucxomut HapyuieHue nuddepeHuaipHoi TpaHe-
KPHIIIIUU TeHOB atpB onepoHa.
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Puc. 3. OTHOCHTENBHASI HHTEHCUBHOCTH TPAHCKPUIILIMU T€HOB afpB omnepoHa
B 3-IHEBHBIX MyTaHTax siaMeHs albostrians (creBa) U 9-IHEBHBIX JINCThSIX PACTCHUN
SYMEHS IUKOro THMa (crpasa). Jlokanu3anus ruOpuaAn3alMOHHBIX IPoo,
0003Ha4YeHHbIX [H(pamu, MokazaHa Ha puc. 1
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3akouenue

[TonmyyeHHBIE PE3yNbTaThl MO3BOJSAIOT 3aKIIOYUTh, YTO UHTEHCUBHOCTH TPaHC-
KPHUIIIMK T€HOB B COCTaBe TUIACTUIHBIX OMIEPOHOB JIMCTHEB SIUMEHS OUeHb KOHCEp-
BaTHBHA. [IpOGIIE TPAaHCKPHUIIIINK N3YYEHHBIX TEHOB HE 3aBHCUT OT BO3pacTa pac-
TEHUH W BO3ICHCTBUS HK30TeHHBIX (putoropmoHoB (ABK m Mermmxacmonara).
Opnako mHaktuBauus PHK-monuMepassl MIacTHIHOTO KOAWPOBAHUS BBI3BIBACT
3HAYUTEIbHOE U3MEHEHNE UHTEHCUBHOCTH TPAHCKPUIILIMK T€HOB afpB onepoHa.
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EFFECT OF THE VARIOUS FACTORS ON THE CHLOROPLAST ATPB
OPERON GENES TRANSCRIPTION

The goal of the study was to examine the intensity of gene transcription in the plastid
operons barley leaves and its dependence upon plant age, effect of phytohormones and
state of the transcription system, and to find out how conservative the mechanism of
regulation of gene transcription within operons is.

This work was performed at the first true leaves of barley of different ages and of
white barley mutant albostrians. The transcription intensity was determined by run-on
transcription method. To study the intensity of gene transcription, comprising the atpB
operon hybridization probes were obtained that are aligned in size (100 bp) and GC con-
tent (34-36%,). For atpB operon were prepared 9 probes for: 1 — atpE gene, 2—4 — inter-
genic region atpE / tRNAVal genes, 5—6 — tRNAVal intron of the gene, 7-8 — intergenic
region tRNAVal / ndhC gene and 9 — ndhC gene. Using the probes the level of **P-
labeled RNA synthesized in vitro was determined. Results showed that different parts of
the atpB operon transcribed irregularly. The highest transcriptional activity in the inter-
genic spacer atpE — trnV genes had fragment DNA corresponding to probe 3, while lo-
cated near area (probe 4) in all experiments had the lowest activity of transcription.
Transcription activity increased for the intron of trnV gene (probe 5 and 6), then almost
no change for the intergenic spacer trnV — ndhC genes. Similar transcription profile was
observed for atpB operon in actively growing first leaves of 3-day-old barley seedlings,
in completed growth leaves 9-day-old plants and old leaves 16- day plants. The profile of
the intensity of genes transcription studied did not change also in the leaves treated by
ABA and methyl jasmonate. However, the mutant albostrians barley, which lacks the
bacterial RNA polymerase type, there was a violation of differential gene transcription
atpB operon. The results obtained allow to conclude that the rate of gene transcription in
the plastid operons of barley leaves is highly conservative. Transcription profile of genes
studied does not depend on plant age and effects of exogenous phytohormones (ABA and
methyl jasmonate). However, inactivation of the bacterial type plastid RNA polymerase
causes a significant change in the intensity of transcription of genes atpB operon.
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