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Ormunm 13 6esrron, Bxojpsiiux u cocras Gorocuerensr 11 pacreuunil, ssnser-
e TuIARONAHEE MeMOpanuhii Ocaox D2 (wowm Q.) [1]. Hssecrro, 910 oH
KOSWPYETCA eJUHCTBEHHSIM Terom psbD, rokanuzoBambIM B XJODPOIIACTHOM
veliome. I3 macrosiuee spems cyuraerca, uro Oesorn D2 cosmectHo ¢ Gearom
D1 (Qp-Genor) obpasyer «kop» pearumonuoro nenrpa gorocueremnr 11 [2].
D1y Benwy ABusIorcs anonporeumamy jurst xunowon Q. u Qp, a Takie nep-
BIYHBIM 1T BTOPWYHLIM arilenropamir ogerrpomon. Kpome Toro, Gemox D2,
N0 BCEH BRAHMMOCTY, KOHFDPOJMPYET CHMHTE3 WM CTabMIbHOCTh repOuIiIcBs-
spipaowero oexxa D1 [3].

B mposomkenie vecaegoBandil IO YCTAUOBICIINIO NCPBHUHON CTPYRTYpPLI
renoB GENKOB, BXOJAUYIX B COCTAR pearyuonnoro ieurpa gorocucrexs 11 gu-
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Puc. 1. Pecrpuurnas wapta EcoRI — Sacl-gparmeirra

xaopornacrion JHK sumenss, copepsramero ren psbD,

KOTOPDIT TIOKasall B BUIC 38UEPHeNHOI0 TIPAMOYLOMHhIM-
Ka. CTpeAKa YKas3LIBAET NANPaBACHIe TPAUCKPHITLML

Mend [4], mamu ObIay OpegUpPHHATEL PaboThl N0 UACHTUPURALUY, KIOHHPO-
BAHUI I cekpeHupopauuio reda psbD xaopomiacraoit [JHE srtoro pacremus.
B pammoM coobmienmu mpumpepena meppuaHas crpykrypa rema psbD sumens,
a TaIKRe BLIBEJICHHA M3 HEe IOCNef0BATeNLIOCTE Oenka D2.

Ilas seigeaenns  umckomoro rema Pstl — Pstl-dparment xsoporractaoil
AHK sumens, umewuyil gnuny oxomo 184 1. m. 0. m copepyrammuii, oo gaH-
werv paborel [5], rer psbD, seipesanca us nmasmunst pHveP3 [6] n mopsep-
rajicsa PECTPIRTHOMY AHAIW3Y ¢ IOCHCAYIOIIHM DABTeNeHIeM [OJYIeHABIX
dparmenror agekTpodopesoM B arapo3nomM reje. 30HBL, COLEPKATINE HCKOMBIIL
rem, npeurmduuEposany OxoTTHHrOM Ha MeMOpamax «Gene Screen Plus»
(NEN, CIITA) ¢ uemonnsoBamMeM B KaueeTBe TUOPHAM3ATMOHHON 1pobn
2p_mevenoro osuromyrmeoria d(TAGGAGGATCACTATGACTATAGCCC.
TT), coorBeTcTByMOIEro 5 -KOHLEBOMY yaacTRy rena psbD) taBara, cTpykTYpa

= 1573



RoTOpOro OpuIa WM3BECTHA PAHEE [7]. VI3 monoc ma reje, JaioUHMX HNOJOMKUTEIDb~
HBIH peayapTar Hpu rubpupumsanuy, OsUIE 0T0ODPABHL B0HEI, COOTBETCTBYIOIIAE
Sacl — Sacl- u EcoRI — EcoRI-pparmearam Psil-serasru nmasmupst pHveP3
mimEoit okoxo 4000 m 1000 m. 0. COOTBETCTBEHHO, KOTOPHIE H ObisH HaMM
HCIONL30BANB I ONpPeeleHNs II0CHeI0BATENEHOCTH JICKOMOTO TeHa. JO0HBL,
cofiepamye 3Ty (HPACMEBTHI, BEPE3ANH M3 Arapo3Eoro reds M (PpPACMeHTEE
KaoEMpoBann B mrasmuie pBSM13+ (Stratogene, CIIIA) mo Sacl- m EcoRI-
cafiram. OrBop RIOHOB MposoNwiN rHOpHHsanuei in situ ¢ TeM ;Ke MeYeHEIM
28-3BeMHBIM ONHCOHYKICOTHIOM, 2 [OCIE BBRIASHSHUS ITIA3MUIHOIN JHK —
pecTPHKRTHEIM ananusom. [lus ganbHeinie# paborsr ObLIM 0TOOPAHDI [JIA3MUBE
pBSS1 m pBSS2, copmeprraume Sacl-pparvent B pasiInIHBIX OPHEHTAUUAX,
a tarke nrasmupa pBSR1, mecymas EcoRI-gparment o npsavoil opueHTannn
oTHOCHTEIBHO [ac-ipoMoTopa BekTopa pBSM13+.

TlocremoBarensuoctTn Kirormpopasubix parsenros [JHIK ycramaraupanm
NHAEe30KCHEYEICOTHIEEM MeTogom CsATepa ¢ HCHONL30BANNEM (CIBAraionero-

EcoRY GAATTCAA
AGGTTTATTTCTATAAGTATAAGATAAGAAAAACAAATCGAATCAAATTCATGGATTTACAACGACCTCGETTGTGAC
TCCATAGATAAAAATGGAAAATTTCTCTCTTCGAGACCATTGAAAAAGGGCATTGAACGAGAAAGAAATCGTCCACAG

ATATAAAACTATCATATGCCTTGGAAAGTGATATGAGGTGCTCGGAAATGGTTGAAGT AATTGAATAGGAGGATCACT

1 LysPheThr 26
MetThrileAlalLeuGiyArgValProlysGluGiuAsnAspleuPheAspThrie tAspAspTrpleuArgArgisp

ATGACTATAGCCCTTGGTAGAGTTCCTAAAGAAGAAAATGATCTATTTGATACTATGGATGACTGGTTACGAAGGGAC
AGT A C C T L I (A

e
pabD
Val

52
ArgPheValPheValGlyTrpSerGlylevieuleuPheProCysATaTyrPl AlaLeuGiyGlyTrpPheThrGly
CGTTTCGTTTTTGTAGGATGGTCTGGCCTATTGCTCTTTCCTTGTGCTTATTTCGCTTTAGGGGGT TGGTT TACAGGE
o C cT G C T

C
78
ThrThrPheValThrSerTrpTyrThrHisGlyledAlaSerSerTyrleuGluGlyCysAsnPheleuThrATaAla

ACAACTTTTGTAACTTCTTGGTATACCCATGGATTGGCAAGTTCCTATTTGGAAGGTTGTAATTTCTTAACCGCAGCA
C A c cc T C 6

104
ValSerThrProAlafsnSerleuAlaHisSerLeuleuleuleuTrpGlyProGluAlaGinGlyAspPheThrirg

" GTTTCTACCCCTGCCAATAGTTTAGCACACTCTTTGTTGCTACTATGGGGGCCAGAAGCACAAGGAGATTTTACTCGT
T T T G T T T -

Gly 130
TrpCysGinLeuGlyGlyLeuTrpThrPheValAlaleuHisGlyAlaPheAlateulleGlyPheMetleuArgGin

TOGTGTCAATTAGGCGGTCTATGGACTTTTGTAGCTCTCCACGGEGCTTTTGCACTAATAGGTTTCATGTTACGCCAA
““““ €6 G T T A 6C T

156

PheGluLeuAlaArgSerValGinLeuArgProTyrAsnAlalleSerPheSerGlyProlTeAlavalPheYalSer

TTTGAACTTGCTCGGTCTGTTCAATTGCGGCCTTATAATGCAATCTCATTCTCTGGTCCAATTGCTGTTTTTGTTTCG
C G A AA G T

182
YalPheteulleTyrProleuGlyGinSerGlyTrpPhePheAlaProSerPheGlyYalAlaAlalTePheArgPhe

GTATTCCTTATTTATCCACTGGGGCAATCTGGTTGGTTCTTTGCGCCGAGTTTTGGLGTAGCAGCGATATTTCGATTL
T G T G AT T T

208

IleLeuPhePheG1nGlyPhet isAsnTrpThrleuAsnProPhelisMetitetGlyValAlaGTyValleuGlyAla

ATCCTTTTCTTCCAAGGATTTCATAATTGGACGTTGAACCCATTTCATATGATGGGAGT TGCCGRAGTATTAGGCGCG
cT1T7T G T G T

234
AlalLeuteuCysAlalleHisGlyAlaThrvalGluAsnThrieuPheGluAspGlyAspGlyAlalsnThrPheArg

GCTCTGCTATGCGCTATTCATGGAGCAACCGTAGAAARACACTCTATTTGAGGACGGTGATGGTGCAAATACCTTCCGT
T ¢ T 7T T T A
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Z6t
AlaPheAsnProThreinAlat luGlulnrTyrSertetVal ThrAlaAsnArgPheTrpSerGlallePheGlyVal

GCTTTTARCCCAACTCAAGC TGAAGRRACTTATTCARTGGTCACTGCTAACC (}_(‘.I_TIT_GGTCCCAAATCTTTGG(T;GTT
C C

Leu2-4

AlaPheSerAsnLysArgTrpLeuliisPhePheMetleuPheValProvalThrGlyLeuTrpMetSerAlalleGly

GCTTTTTCCAATAAACGTTGG?YACATTTCTTTATGCTATTTGTACCCGTCACCGGTTTATGGATGAGTGCT@TTGG%

312

ValValGlyleuAlaLeuAsnleuArghlaTyrAspPheValSerGInGlul TeArgAlaATaGluAspProGluPhe

GTAGTTGGCTTGGCTCTGAACTTACGTGCCTATGACTTTGTTTCCCAGGAAATCCGTGCAGCGGAAGATCCTGAATTC
c A C C C T T C ’

336
GluThrPheTyrThrlysAsnl TeLeuleuAsnGluGiyl leArgAlaTrpMetAlaAlaGTnAspGInProt sGle

GAGACTTTCTACACCAAAAATATTCTTTTAAACGAGGGTATTCGTGCGTGGATGGCAGCTCAGGATCAGCCT CATGAS
C A c 7T G A
353
AsnLeullePheProGluGiuvall.euProArgGlyAsnAlaleuTer

Puc. 2. HyrimeorwgHas mOCHENOBATENBHOCTL IeHa psbD saMeHs N BBHIBEJENHAS M3 Hee
AMHEHOKACHOTHAS HOCJAENOBATCALHOCTS Geaxa D2. OTMEUEHBl CTPYKTYDPHL, COOTBETCTBYIO-
mEe (CcOnomuas JABUA) WA KoMIJeMmentiapHasle (NIYAKTEDHAS JIOHHsS) CHHTETHYCCKHM
ONArOHYKICOTHNAM-TIPAIIMEPAM, HCIOAL3OBAINEIM TIPH ONPENeNel Iy TOCACKOBATEILIOCTI
reHa AUIesoKCH-MeTOL0M, Iloxasaubl HYRJIEOTHIB reHa psbD rtafarka (CHUBY), OTIHYAI0-
L{UEeCs OT NYKACOTHAOR B COOTBETCTBYIONMNX MO3NMIHAX IeHa sUMeHs, BbIe aMEHOKIIC-
HOTHOH rocejoBaTeabuoctl feqnna D2 sguMens NoKasaHel HecoBIafalolue aMUHOKICIO-
Th1 Oenka D2 rabaka

csi mpaiisepar [8]. Cumreriueckue OXMIOMYKICOTHIBI-TIPAUMEPH!, WCIOAB30-
paunbie 13 gannoil padore, noxyuanm Ha apToMarwgeckom cuurezarope «Gene
Assemblery  (Pharmacia, [lsemwa). Opronenoveunyio GopMy THaZMEIHLIX
ITHK spigensann kak onucano panee [4].

M3 monyueHHEBIX BAaMM JIaHHBIX CJejyer, uro red psbD stumens pacmoosken
na FcoRI — Sacl-gparmente xgopornnacruoi JIHIX, pauma nroroporo cocran-
wrer oxoxo 1400 m. o. (pme. 1). Ha pue. 2 moxasana mocaegoBaTelnLEOCTh
2T0r¢ reHa M mpuMbikalowero K ero b -xomny yuactxa JJHHK. Kar mosxmo
mijiets w3 puc. 1w 2, sa 130 n. o. jlo Kouna rewa mMeercs BTOpOH caiir
suonywreasm peetpuripin KeoRL, a sa 63 . o, o ero wavasa — caitr Ndel.
Crenyer ormernth, uto 3a 00 1. 0. 50 TCPMUIHHPYIOUIEro Kopona rexa psbD
pacimosaraercst BTOPas OTKPLITAF PaMKa CUMTLIBAHUA, KOTOpPad 10 AHAJOLHH
¢ HAHHRIME Juig Apyrux pacrenuii [1, 7] mowmxer opith mpunucana reny psbC,
rogupyomeny 6ejior P6 Gorocncreasr [,

Kar m cnefopaio oyiujarh, cpasHeHUe TOCTegoBarelsHocTeit renon psbD
ATMens 1 Tabaxka BRIABIIO 3HauMTenbEyI0 romoxoruio (91%). B eute Gomn-
wielt crememH COBIAAIOT TIEPBUYIbIE CTPYKTYPB! IPOAYKTOB HX TPaHCIA-
unn — Genror D2 sumeus w tabaxa (98,3% romomorum). B Oenre sumens
U3MEHEHO BCEro 0 aMIHOKMCHOTHBIX OCTATKOB OTHOCHTENLHO Tabara, mpHueM
TPH W3 DTHX 3aMeH pacmomoxiensl wa N-KoHIEBOM yudacTre Geaxa D2.

AsToprr rayforo npusuarensier x-py T. X. H. Dnnucy (Amraus) aa mpe-
nocrasierme muasmuns pHveP3.
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NUCLEOTIDE SEQUENCE OF THE pséD GENE FROM BARLEY
CHLOROPLAST DNA CODING FOR PROTEIN D2 OF PHOTOSYSTEM Ii
EFIMOV V. A,, ANDREEVA A. V., REVERDATTO S, V., CHAKHMAKHCHEVA O, G,

M.M. Shemyakin [nstitute of Bioorganic Chemistry,
Academy of Sciences of the USSR, Moscow

The psbD gene for the membrane polypeptide D2 has been isolated from barley
chloroplast DNA and its sequence, along with the flanking regions, has been determined.
The 3’-end of the psbD gene is overlapped with a 50 bp stretch of a second open rea-
ding f{rame which belongs to the psbC gene encoding the P6 protein of photosystem IT.
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