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PSI is a multiprotein pigment complex in thylakoid
membranes and mediates light-driven electron transport
from plastocyanin to ferredoxin. PSI consists of at least 13
subunits, designated PSI-A through PSI-L and PSI-N,
which are encoded in the nuclear or plastid genome (Bry-
ant, 1992). The gene for the PSI-E subunit is designated as
psaE and is located in the nuclear genome in higher plants
and green algae (Bryant, 1992) and in the plastid genome in
red algae (Reith, 1992). psaE ¢cDNAs have been isolated
from several plant species (Bryant, 1992), whereas genomic
clones have not been isolated as yet. In this study, we
isolated what to our knowledge is the first nuclear-encoded
psaE gene.

We screened a Nicotiana sylvestris genomic library in
ADASH vector using psaE cDNA clones (Obokata et al.,
1994) as probes and isolated a genomic clone named
kuEGS3. This clone has a 14.7-kb insert, and a 2.2-kb region
containing a psaE gene was sequenced (Table I). Compar-
ison of the nucleotide sequences of kuEG3 with the psaE
cDNA clones revealed that this genomic clone contains the
psaEb gene. The protein-coding region of psaEb is inter-
rupted by two introns of 456 and 198 bp. These introns
have the consensus dinucleotides, GT and AG (Hanley and
Schuler, 1988), at their 5 and 3’ borders, respectively.
According to the exon-shuffling hypothesis, introns were
present in the most ancient genes (Gilbert et al., 1986). If an
ancient psaE gene originally located in the plastid genome
were transferred to the nuclear genome during plant evo-
lution, as for the genes rpl22 (Gantt et al., 1991) and tufA
(Baldauf and Palmer, 1990), these introns would have been
maintained in the nuclear genome of land plants but lost
during the subsequent evolution of red algae genomes.

The psaEb gene isolated here has several sequence ele-
ments homologous to well-defined cis-elements of other
photoregulated genes, such as the GT-1 box of rbcS (Green
et al., 1988) and the GATA motif of Lhea and Lhcb genes
(Castresana et al., 1987). In addition, the R3 and R5 motifs
previously found in the tobacco genes psaD (Yamamoto et
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Table . Characteristic of psakEb gene from N. sylvestris

Organism:
Nicotiana sylvestris.
Gene Copy Number:

In N. sylvestris, genomic Southern blot and cDNA analyses indi-
cate that psaF has two gene copies, which we designated
psaFa and psaEb (Obokata et al., 1994).

Techniques:

We screened an N. sylvestris genomic library in ADASH vector
by using psaF cDNA probe, which was a mixture of psafa
and psaEb cDNA.

Method of Identification:

Sequence comparison was made with previously identified

psaEa and psaEb cDNA clones.
Structural Features of Genes:
psakEb has two introns of 456 and 198 bp.

al., 1993) and psaH (Nakamura and Obokata, 1994) are also
present in psaEb. It remains to be analyzed whether these
sequence elements are involved in any regulatory mecha-
nisms of psaEb expression.
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The GSDB/DDBJ/EMBL/NCBI accession number for the se-
quence reported in this article is D42070.
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