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A tomato cDNA encoding a biotin-binding protein
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We have recently screened a tomato leaf cDNA expression library in the
phage vector Charon 16 (1) with antibodies made against chloroplast
membrane proteins. The screening procedure utilized secondary antibodies
conjugated to biotin and alkaline phosphatase (AP) conjugated to avidin
(ABC reagent, Vector Laboratories). The nucleotide sequence of one of the
clones obtained and the protein sequence of its longest, but still
incomplete, reading frame (Fig. 1) showed no homology to the sequences of
interest. A search of protein data banks revealed homology to several
biotin-containing proteins from both animals and bacteria, and especially
strong homology with the biotinyl subunit of the transcarboxylase of
Propionibacterium (2). The biotin binding site of the latter,
GQTVLVLEAMKME, differs by a single residue from a similar sequence in the
tomato protein. Direct screening of phage plaques with avidin-AP in the
absence of both primary and secondary antibodies subsequently indicated
that this tomato polypeptide directly binds avidin-AP. Our results
identify one source of "false" positives in screening cDNA expression
libraries with an avidin-biotin based detection system. The tomato cDNA
clone, which appears to be the only one identified to date encoding a plant
biotin-binding protein, is available upon request.

G T vVvVvaAaPMVGLEVI KV VLV KUDGEK V Q
GGTACTGTGGTTGCACCTATGGTTGGGTTAGAGGTTAAAGTATTGGTGARGGATGGGGAGAAAGTTCAGG 70

E G QP VL VL EA AMIEKMMEU BV VKA AP ANTGY
AGGGACAACCTGTGTTAGTATTAGAAGCAATGAAGATGGAGCATGTAGTGAAAGCACCAGCTAATGGCTA 140

V s G L EI KV GQ S VQDGTII KU LT FATLIKTD
TGTAAGCGGGCTTGAAATCAAAGTGGGCCAATCGGTCCAAGATGGTATAAAACTCTTTGCTCTCAAGGAC 210

TGAAATATATCCTGAGGCTATGACAACATCATTCTAGACAACTGTATGTATGACCTCCTATGAGGACTGT 280
ACATCCACTAGGCATAAGAATAACAACATTGAGATGTAAAATCTCTTGGAGTTTCATCTTCTACATTTCA 350

AATACATTTACTTGTAAATGACTTTCCAGACTCA, 384

Figure 1: Nucleotide sequence of the tomato cDNA clone and sequence of the
encoded polypeptide. The putative biotin-binding site is overlined.
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