
Volume 16 Number 16 1988 Nucleic Acids Research

Sequence and transcript map of barley chloroplast psbA gene

Scott K.Boyer and John E.Mullet

Department of Biochemistry and Biophysics, Texas A & M University, College Station, TX 77843-2128, USA
Submitted July 7, 1988 Accession no. X07942

The barley chloroplast psbA gene and 3'n-exon of trnK were located on a
2.19 kbp EoRI EA fra located 7 kbp fram previously MaPPed pSbD-pSbC
genes (Nuc Acids Res. 15:5217). Both genes are transcribed tward the
chlorcplast DRA inverted repeat. Transcript mapping localized the psbA RNa
5' -end 80 nucleotides upstream framn the psbA qopen reading fraIe (nucleotide
923) and dcwrstxeam frmn consensus -10 and -35 transcription prcater ele-
ments (boxed). PsA transcript 3'-ends were located 87, 104 and 122 nucleo-
tides dsntrea fran the UAA tennination codon. Each transcript 3'-end is
located at the base of a putative PNM stem loop structure which may function
in transiption tennination or to stabilize the FM. The barley psbA open
reading frame is highly hcmologous to psbA genes frcm other plants (i.e.,
98.3% hcologous to tobacco pSbA). While most psbA gene products lack lysine,
the barley psbA sequence predicts a single lysine at amino acid 238.

1 GAATTCATTTCTCATAGATACTCGAATGAAAAAATTCGATACCATAGTCCCCGCTACTCTCCTCATAGGATACTTATCAAAAGCTCAATT TTGTACTGGA

N S F L I D T R M K K F D T I V P A T L L I G Y L S K A Q F C T G

1 01 TCGGGGCATCCTATTAGTAAACCCATTTGGACGGATTTATCAGATTGGGATATTCTTGATCGATTTGGTCGGATATGTAGAAATCTrTTTCATTATCATA
S G H P I S K P I W T D L S D W D I L D R F G R I C R N L F H Y H

201 GTGGATCTTCGAAAAAACGGACTTTGTATCGACTAAAGTATATACTTCGACTTCATGCGCTAGAACTTAGCTCGTAACATAAAAGCACGGTACGAAC
S G S S K K R T L Y R L K Y I L R L S C A R T L A R K H K S T V R T

301 TTTTATGCAACGATTGGGTTCGGCATTTTTAGAAGAATTTTTTACGGAAGAAGAGCAAGTTTTTTCTTTGATGTTCACCAAAACAACTCTTTTTTCTTTC
F M a R L G S A F L E E F F T E E E a V F S L M F T K TT L F S F

401 AGTGGATCACACACTGAGCCGTATTTGGTATTTGGATATTATAGGTATCAATGACCTGGTCAACCCTCTTAATTAATCATTAGACAAAACTAATAAACAG
S G S H T E P Y L V F G Y Y R Y Q

501 GAMGGGTTGATAAATGATCAAGAAAAACTTTCATATTTTTCATTCTGAAATGTTCCTTTTATTATAATAAAGAGTAGGTGMTCAACTTACTAATTM
601 AAAATTAGTAGAACTTCCTCTTGGAATAGAATGGCTATTTCTACATAGGGAAGTCGTGTGCAAGAAATGCAGCACGATTTGGGGAGGGATT
701 TTTCTCTATTGTAACAAGGAAGMTTATCTACTCCATCCGACTAGTTTCCGGGTTCGAGTCCCGGGCAACCCATATAGAAAAGACCCATCAAAGTTTTTA

I------------- trnK Exon------------

801 ACTTTTACTCACTTCATTTACMTACAUArAATATGGTTTGGTTAATTTATTTATATGGATAGCCAATCTTTGGGCTGACTTGGITGAC TrGGTATAT
901 AGTCTATGT ATACTTAAATAACAATCCTTCTATTATCTATATTCTAGTTAATACGTGTGCTTGGGAGTCCTTGCAATTTGAATAAACCAAGATCTTA
1001 CCATGACTGCAATTTTAGAGAGACGCGAAAGTACAAGCCTGTGGGGTCGCTTCTGCAACTGGATAACTAGCACTGAMAAACGTCTTTACATCGGATGGTT

M T A I L E R R E S T S L W G R F C N W I T S T E N R L Y I G W F

1101 CGGTGTTTTGATGATCCCTACCTTATTGACCGCAACTTCTGTATTTATTATCGCCTTCATCGCTGCCCCTCCAGTAGATATTGATGGTATTrCGCGAGCCT
G V L M I P T L L T A T S V F I A F I A A P P V D I D G I R E P

1201 GTTTCTGGTTCTTTACTTTATGGAMCAATATTATCTCTGGTGCTATTATTCCTACTTCTGCGGCGATCGGATTGCACTTTTACCCAATTTGGGAAGCTG
V S G S L L Y G N N I I S G A I I P T S A A I G L H F Y P I W E A

1301 CATCTGTTGATGAGTGGTTATACAATGGTGGTCCTTATGAGCTAATTGTTCTACACTTCTTACTTGGTGTAGCTTGTTATATGGGTCGTGAGTGGGAACT
A S V D E W L Y N G G P Y E L I V L H F L L G V A C Y M G R E W E L

1401 TAGTTCCGTCTGGGTATGCGTCCTTGGATTGCTGTTGCATATTCAGCTCCTGTTGCAGCTGCTACTGCTGTTTCTTGATTACCCTATTGGTCAAGGA
S F R L G M R P W I A V A Y S A P V A A A T A V F L I Y P I G Q G

1501 AGCTTTCTGATGGTATGCCTTAGGAACTCTGGTACTTCAACTTTATGATTGTATTCCAGGCAGAGCACAACATCCTTATGcATccATTccAcATGT
S F S D G N P L G I S G T F N F N I V F 0 A E H N I L M H P F H M

1601 TAGGTGTAGCTGGTGTATTCGGCGGTTCCCTATTCAGTGCTATGCATGGTTCCTTGGTACCTCTAGTTTGATCAGGGAAACTACTGAAAGAATCTGC
L G V A G V F G G S L F S A M H G S L V T S S L I R E T T E N E S A

1701 TAATGAGGGTTACAAATTTGGTCAAGAGGAAGAGACTTATAAATTGTGGCTGCTCATGGTTATTGGCCGATTAATCTTCCAATATGCTAGTTCAAC
N E G Y K F G o E E E T Y N I V A A H G Y F G R L I F Q Y A S F N

1801 AACTCTCGTTCTTTACACTTCTTCTTGGCTGCTTGGCCTGTAGTAGGAATCTGGTTCACTGCTTTAGGTATTAGTACTATGGCTTTCAACCTAAATGGTT
N S R S L H F F L A A W P V V G I W F T A L G I S T M A F N L N G

1901 TCAATTTCAACCAATCTGTAGTTGATAGTCAAGGTCGCGTTATTAATACTTGGGCTGATATCATCAACCGTGCTAACCTTGGTATGGAAGTAATGCACGA
F N F N Q S V V D S 0 G R V I N T W A D I I N R A N L G M E V NH E

2001 ACGTAATGCTCACAACTTCCCTCTAGACTTAGCTGCTGTTGAAGTTCCAGCTATTAATGGATAAGGTTTTTCTGCTAACATATAAGAATTTTTGAAGAAA
R N A H N F P L D L A A V E V P A I N G

2101 GAAAAGACAAAAATACCCAATATCTTGTTCTAGCAAGATATTGGGTATTTTGAATCTTTTTTTTCTTCTTAATCTTTCTATTCAGAATTC
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