
Plant Physiol. (1994) 104: 1471-1472 

Plant Gene Register 

Nucleotide Sequence of an Arabidopsis cDNA for 
Phytoene Synthase 

Pablo A. Scolnik and Clenn E. Bartley* 

Central Research and Development, E.I. Du Pont de Nemours and Company, Experimental Station, 
Wilmington, Delaware 19880-0402 

Carotenoid biosynthesis is a process vital to a11 photosyn- 
thetic organisms. Carotenoids provide photoprotection for 
the photosynthetic apparatus by dissipating excess energy in 
the form of heat (Koyama, 1991). PSY catalyzes the formation 
of phytoene, the first dedicated intermediate in the carotenoid 
biosynthetic pathway. We have previously isolated two PSY 
cDNAs from tomato that correspond to two PSY genes (Bar- 
tley et al., 1992; Bartley and Scolnik, 1993). 

To extend our study of carotenoid biosynthesis to Arabi- 
dopsis thaliana, we have isolated and sequenced a cDNA for 
PSY from this organism. A XZAP library constructed from 
etiolated seedlings was screened by hybridization with a 32P- 
labeled probe generated by the PCR from the PSYl cDNA 
of tomato. As in the A. thaliana phytoene desaturase cDNAs, 
this cDNA contains no poly(A) tail, possibly due to exonucle- 
ase activity during the construction of the library (Scolnik 
and Bartley, 1993). Sequence analysis of the cDNA revealed 
an open reading frame encoding a protein of 423 amino acid 
residues (Table I). Alignment of the amino acid sequence 
with PSY‘s from Erzuinia uredovora ( c r fB)  (Misawa et al., 1990) 
and Rhodobacter capsulafus (crtB) (Armstrong et al., 1989) 
suggests that the protein contains a putative transit peptide 
of 150 amino acid residues at the N terminus and a mature 
peptide of 273 amino acids. Comparison of the mature pep- 
tide sequence with the mature peptides of PSYl and PSY2 
of tomato shows approximately 92% similarity and approxi- 
mately 85% identity in both cases. Transit peptide similarity 
and identity of the A. thaliana PSY with PSYl and PSY2 of 
tomato indicates some conservation at the amino acid leve1 
(Bartley et al., 1992; Ray et al., 1992). 

ACKNOWLEDCMENT 

We thank J. Ecker for the g f t  of the cDNA Library. 

Received November 23, 1993; accepted December 8, 1993. 
Copyright Clearance Center: 0032-0889/94/104/1471/02. 
The GenBank accession number for the sequence reported in this 

article is L25812. 

* Corresponding author; fax 1-302-695-8480. 
Abbreviations: PSY, phytoene synthase; PSY, gene encoding PSY 

Table 1. Characteristics of an A. thaliana PSY cDNA 
Organism: 

ceae. 
Arabidopsis thaliana (L.) Heynh., Columbia ecotype, Brassica- 

Enzyme, Function: 

Source: 

Sequencing Techniques: 

PSY, carotenoid biosynthesis. 

cDNA library in XZAP screened by DNA hybridization. 

The sequence of the cDNA was determined by dideoxy se- 
quencing of double-stranded DNA using a Sequenase kit 
(United States Biochemical). 

Characteristics of cDNA: 
The cDNA consisted of 1769 nucleotides containing a 5’ un- 

translated region of 335 bp and a 3’ untranslated region of 
165 bp. N o  poly(A) tail was observed. 

Structural Features of the Deduced Amino Acid Sequence: 
The deduced amino acid sequence indicates a protein of mo1 

wt 47,611 with a putative transit peptide from amino acid 
residue 1 to 150 and a putative mature peptide from residue 
151 to 423. Comparison of the putative transit peptide to t h e  
transit peptide of PSYl of tomato shows an identity of 50.8% 
and a similarity of 73.3%. The transit peptide of PSYZ of 
tomato shows an identity of 54.2% and a similarity of 68.3% 
to the Arabidopsis PSY transit peptide. The comparison of the 
putative mature peptide to those of PSYl and PSYZ of tomato 
is described in the text. The sequence analysis software of the 
Cenetics Computer Croup, University of Wisconsin, was 
used to analyze the cDNA and deduced peptide sequence. 
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