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AHAJIN3 TPAHCKPUIIIIUU TIJIACTUAHBIX TEHOB
Hordeum vulgare B TEMHOTE

HccnenoBanus BBIIOIHEHEI IpH (pHHAHCOBOU noaaepskke PODU
(rpanTbl Ne 11-04-90806-m06_cT, 12-04-90716-M00 _cT).

C nomowbo Memooa run-on mpancKpunyuu u3yiena mparckpunyus 16 niacmuo-
HbIX 2EHO8 6 NEPBbIX IMUONUPOBAHHBIX Tucmbax siumenst (Hordeum vulgare L.). Ananu-
3upyemvle eeHbl OMHOCAMCS K PYHKYUOHANLHO-PANUNHBIM SPDYRNAM 2€HO8 NIACTOMA.
Ipesicoe 6ceco amo 2etvl, NPOOYKMbL KOMOPLIX BLINOIHAION NEPEOCMENEHHYIO POIb
ons peanuzayuu pomocunmesa: 2envl pomocucmem 1, I, een 6onvuoii cybvedunuywl
PE®DK, AT® cunmemasnozo komniexca — atp — u cyoveounuya F HAJJOH niacmoxu-
HoHoKcudopeoykmazvl — ndhF. Cpedu eenog «0omawine2o X033Ucmeay Ovblia u3yieHa
MpaHcKkpunyusi 2ena, kooupyiowe2o ff cyoveounuyy PHK-nonumepasvr baxmepuanvro-
20 muna (rpoB), eenvt 168 u 23S pubocomnoti PHK (rrnl6 u rrn23); eenvot mPHK-1y
u mPHK-Tup (trnE-Y). B pe3ynomame npoeedeHHbIX UCCie008aHuUll HaMu NOKA3aHA
oughpepenyuanvras mpaHcKpunyus NIACMUOHBIX 2EHO8.

KitroueBble cJ10Ba: SUMeHb, NIACMUOHbLE 2eHbL; FUN-0R MPAHCKPURYUSL, SIMUOTAYUS.

BBenenue

Juig peanu3anuy OCHOBHOM DHEPreTHUECKOW (PYHKIIMH CBETa PACTEHUSAM He-
00xoauMo chopMHUpoBaTh (HOTOCHHTETHUECKHH armapat. Oco0oe BHUMaHKE TPH-
BJIEKAeT MPOIECC PETYNALNU TPAHCKPUIIIUK B CBS3U C TEM, YTO TPAHCKPUIIIIHS
SIBIISIETCSI TIEPBBIM JTAIMIOM SKCIIPECCUY TEHOB M OT HEE 3aBUCUT HE TOJIHKO KOJIH-
yecTBO UHAMBUAYanbHbIX MPHK, HO 1 HakorsieHue 6ejKa, 4To MpsiMo BIMSET Ha
TPEBpAIICHNE dTHOIIACTOB B XJIOPOILIACTHI U MEPEXO]] ATHOIMPOBAHHBIX pacTe-
HUH K aBTOTpohHOMY NuTaHHI0. Cpeu MHOTOYHCICHHBIX METO/IOB HMCCIIEA0BA-
HUS, TTO3BOJISIIONINX OIEHUBATh OTHOCUTEIIBHOE CONIEp)KaHNe WHIMBHTYalIbHBIX
PHK B kjeTke, MOXHO BBIJICIUTh METOA MUKpOUHIOB, [II{P B pearbHOM Bpeme-
HU, HO3EPH- U JOT-THOpUIN3allii. EJMHCTBEHHBIH METOM, JIEMOHCTPHUPYIONITUI
BKJIaJ] TIpoliecca TPAHCKPHUIILUHU B peryasuuio cogepxxanus MPHK u nossossto-
[N OTPEACTUTh CKOPOCTh TPAHCKPHIIIIMKA T€HOB, — METOJI IUN-0oNn TPAHCKPHII-
uuu [1]. JaHHbI METOJ OCHOBaH Ha CIIOCOOHOCTH M30JMPOBAHHBIX OPraHEN B
TEUCHHNE HETPOJOHKUTEIHFHOTO BPEMEHH OCYIIECTBISITH TPAHCKPHUIIIIHIO TEHOB.
B namem uccnenoBaHuu ¢ MOMOILIBIO METOJA Tun-on TPAHCKPHIILIMK OIIEHHBA-
J1ach TPAHCKPHITIIHS TJIACTUIHBIX TEHOB IMMPOPOCTKOB STAMEHSI.
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Marepuajbl 1 METOANUKH UCCJIET0BAHUS

Jns aHanm3a SKCTIPECCHH TUTACTHIHOTO TEHOMa SIIMEHS Ha YPOBHE TpaHC-
KPHITIUH HAYaJIbHBIM 3TATIOM SIBIISICTCS BBIZICIICHUE XJIOPOILIAcToB. [Ipu Beigene-
HUH XJIOPOIUTACTOB MCIIOIB30BANN CTYIEHYATHIH rpagueHT mnepkoia (40 u 70%),
KOTOPBIii IIO3BOJISIET OYMCTHUTh XJIOPOIUIACTHI OT AP M MUTOXOHAPHIA M OTJCITUTh
WHTAKTHBIC XJIOPOTUIACTHI OT pa3pylIeHHBIX. i janpHeimed paboTel Opaiu
5x107 XJIOPOILIACTOB LISl KAXKIOTO BapUAHTA.

[omcuer KommuecTBa XJIOPOILIACTOB MPOM3BOIIIN HAa MHKpOcKore Micros
MC 100 (ABcrpus) B kamepe PozenTans—@Pykca. CuHTE3 MEUEHBIX TPAHCKPUII-
TOB B XJioporuiactHoM Jm3are, JIHK-PHK rubpuansanuio n Skcno3uimio Hek-
JIOHOBOW MEMOpaHbI C PEHTT€HOBCKOM TIEHKOW MPOBOAMIM COIIACHO METOIUKE
TpoBeIeHuUs run-on ananusza [ [-3].

[Mocne rubpunn3anyu pagnoakTHBHBIC CHTHAJIBI OTCKAHHPOBAIU H OLU(PO-
Banu, ucrosb3yst Phosphorimager Typhoon Trio (ckanep Typhoon TRIO+ Vari-
able Mode Imager ¢ makerom nporpamm Typhoon Scaner Control) u ImagerQuant
TL Control Centre («GE Healthcarey, CIIIA).

Pe3ysibTarsl Hcciie0BaHNus U 00CYy:KIeHe

Hamu mpoananmsnpoBana TpaHCKPUITIHUS 16 ITACTHIHBIX TEHOB SIMEHS, OT-
HOCSIIMXCS K (YHKIMOHATBHO-PA3IHUYHBIM TPYIIIaM TeHOB IUiacTtoma. [Ipexie
BCET0, TO TCHBI, MPOXYKTHl KOTOPHIX BBIIONHSIOT TEPBOCTEIICHHYIO POJIb IS
peanuzanuu (HOTOCUHTE3A: TeHbl GoTocucteMs! I — psa (psad u psaB), porocu-
cremsl 11 — psb (psbA, psbD u psbK), ren 6oinbiioi cyosenuauibl PEOK (rbel),
AT® cunTerazHoro koMiuiekca — atp (atpB) u cyorenununa F HAJIOH mnacrto-
XUHOHOKCHUIOPEIYKTa3bl — ndhF.

Cpenu TEHOB «JIOMAITHEro XO3sMCTBa» OblIa M3y4YeHa TPAHCKPHIIMS I'eHa,
koaupyromero ff cyorenuaniy PHK-nomumepassr 6akrepuanbHOro THmA (rpoB),
renbl 16S u 23S pudocomuoit PHK (r7nl6 n rrn23); renst TPHK-Ilmy u TPHK-
Tup (trnE-Y) u np. IlogpoOHOE oNMCcaHUE aHATM3UPYEMBIX TCHOB TIPUBEICHO B
crarbsx Kravtsov et al., Zubo et al. u Bork [4-6].

PanmoaBrorpadsl THIIIYHOTO OTBITA, MTOTYyYSHHBIE B XO/IE rUN-0N SKCIIEPIMEH-
Ta C IJIACTHIAMHE 3 TIEPBBIX JINCTHEB STHOIMPOBAHHOTO STUMEHSI, I HHTEHCUBHOCTD
TPAHCKPHIIIINH, BRIPA)KCHHAS B YCIOBHBIX €IMHUIIAX, TIOKa3aHbI Ha puc. 1, 2.

PanmoaBrorpaMma pesyasTaToB run-on TPAHCKPUIIMK HO3BOJISET BBIACIUTD
TPU YCIOBHBIE IPYIIIBI TEHOB C BEICOKOM, CPEAHEN M HU3KOM TPAHCKPUITLIHOHHON
aKTHBHOCTBIO. Tak, K rpyIie reHaM ¢ BBICOKOH TPaHCKPHUIIMOHHOW aKTHBHO-
CTBIO MOJKHO OTHECTH TCHBI, IIPOAYKTHI KOTOPHIX BBITOTHSAIOT HE TOJNBKO IEPBO-
CTEIIEHHYIO pOJIb JUIs peali3aliy mpolecca (OTOCHHTE3a U KOIUPYIOT OeKH
tdorocucremsr 11 (psbA u psbD), 6onbinyto cyobenuaniy PEBOK (rbel) nu ATO-
cuHTa3y (atpB), HO ¥ TEHBI «JJOMAIIIHETO X035HCTBA, KOJUPYIONIHE PUOOCOMHBIH
oenok (rrnl6) u Tpancnoptayto PHK (trnE/trnY).
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ndhA | ndhA | petL | petL | rpl33 | rpl33 rpsl6 | rpslé
5 rrn23 | rrn23 | atpB | atpB | trnE-Y | trnE-Y | rpoB rpoB
psbK | psbK | rbcL | rbcLl | ndhF | ndhF | rrnl6 | rrnl6
psaA | psaA | psaB | psaB | psbA pshA psbD | psbD

Puc. 1. Paguorpamma pe3ynsTaToB run-on TPaHCKPUIIUK: A —
parorpaMma pesyJbTaToB run-on TpaHCKpUMIIUK; b — cxema
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Puc. 2. IHTEHCUBHOCTH TPAHCKPHUIIINU IITACTUAHBIX TEHOB TYMCHSA

B rpymmy co cpemHeilt TpaHCKpUOIIMOHHOW AKTHBHOCTBIO MOXKHO BKITHO-
yuTh TeH Qotocuctemsl [ (psaB), ren psbK, xomupyromuii K-cyonenunuiry
(3,9 x[la) dporocucremsl 11, u rersr pudocoMHubIX OenkoB (r7n23 u rpsl6). Cpe-
U TCHOB, MPOSIBISIOIINX HU3KYI TPAHCKPHUIIMOHHYK aKTHMBHOCTb, MOXKHO
BBUICTUTE TeHbl, koaupytoume F (ndhF) n A (ndhA) cyobeqmanier HAJIH-
IJTACTOXMHOHOKCHIOPENYKTa3bl, 'eH L cyObennnuibl nuroxpoma b f (petl) u ren
pubdocomuoro 6enka L33 (rpl33) (puc. 2). TpaHCKPHITITUOHHAS aKTHBHOCTH JIBYX
T€HOB 3THOJIMPOBAHHBIX JTHUCTHEB SIUMEHS — psad U rpoB — B TeMHOTE HE MPOsIB-
JISUTACh.
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3akir0ueHne

Takum 0Opa3om, B pe3ysibrare NPOBEICHHBIX HCCIISIOBAHUI HA ATHOINPOBAH-
HBIX HPOPOCTKAX SIUMEHS HAMU TOoKa3aHa AupdepeHIranbHas TPaHCKPHUITIHS
TUIACTU/THBIX TeHOB. M3 16 aHaIM3MpyeMbIX T€HOB HauOOJIbIIas HHTEHCHBHOCTb
TPAHCKPHUIIIMH OTMEYCHA IS TCHOB, KOJUPYIOMIHX O0eku (potocuctemsl 11 (pshA4,
psbD u psbK), 6onbyto cyosenunuity PEOK (rbel), ATO-cunrassl (atpB), pu-
0ocomHbIe Oenku (rrnl6, rrn23 u rpsi6) v rensl Tpancnioptaoit PHK (trnE/trnY).
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THE ANALYSES OF PLASTID GENE TRANSCRIPTION
Hordeum vulgare IN DARKNESS

Experiments were performed with the leaves of barley plants (Hordeum vulgare
L.). The seeds were germinated in soil in the climate-controlled chamber in darkness
at 20-22°C.First true leaves detached from 6-day-old seedlings were used. The age
was counted from the moment of seedling emergence above the soil surface. Plastid
isolation and run-on transcription in plastid lysates were performed as described
Zubo and Kusnetsov, 2008. Etioplasts were isolated from etiolated plants under dark
green light and purified in the discontinuous gradient of Percoll (40 and 70%). In
vitro transcription was run for 10 min at 25°C in the lysates of 5 x 107 chloroplasts
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in buffer. Fragments of the tested genes (1 ug) were loaded on the nylon membrane
Hybond-N* (Amersham Pharmacia Biothech, England) in two replications. After their
hybridization with ¥P-labeled RNAs produced in the reaction of run-on transcription
in vitro, radioactive signals were scanned using Phosphorimager Typhoon Trio* (GE
Healthcare, USA).

The rate transcription of 16 chloroplast gene was analyzed. First of all, genes,
product which plays supreme role in photosynthesis realization — photosystem I — psa
(psad and psaB), photosystem Il — psb (psbA, psbD and psbK), gene of large sub-
unit of Rubisco (rbcL), ATP synthase complex — atp (atpB) and F subunit NADPH of
plastochinon oxidoreductase — ndhF. Among «housekeeping» genes the transcription
of gene, which code P subunit of plastid bacterial-type RNA polymerase (rpoB), 16S
and 23S rRNA genes (rrnl6 and rrn23), also tRNA genes — Gly and Tir (trnE-Y) was
investigated.

The results obtained showed that the rate of chloroplast gene transcription in the
first barley leaves was significantly dispersed. The highest transcription was marked
to genes, which coded protein of photosystem II (psbA, psbB and psbD), large subunit
of Rubisco (rbcl), ATP-synthase (atpB), ribosomal proteins (rrnl6, rrn23 and rpsi6),
also tRNA genes (trnE/trnY).

Key words: barley; plastid gene; run-on transcription method, etiolation.
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