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Aphanothece halophytica is a halotolerant cyanobacterium that can grow in high
external salinity up to 3.0 M NaCl. Under increased extracellular osmolarity, glycine
betaine, a quaternary ammonium compound is accumulated within cytoplasm which
potentially acts as an osmoprotectant in the A. halophytica cell. In addition to accumulation
by synthesis, A. halophytica has been shown to accumulate glycine betaine in response to
salt stress by rapid uptake. However, the gene(s) responsible for this activity has not been
found. Identifying and characterizing the gene(s) involved will be a crucial step to better
understand how the accumulation occurs in medium of high osmolarity as well as how this
process is regulated. In this report, the A. halophytica genomic sequence was searched for
a glycine betaine transporter gene using the amino acid sequence of OpuD, which is a
symporter for glycine betaine from Bacillus subtilis as a query. A gene encoding a putative
glycine betaine transporter referred as ApBet was identified and isolated by PCR
amplification. DNA gel blot analysis indicates a single copy gene encodes ApBet and no
closely related gene is present. Expression studies by PCR and DNA blot analysis shows
that the ApBet mRNA level is decreased under salt stress. The gene was predicted to
encode a protein of 564 amino acids and molecular weight of about 62 kDa. The deduced
amino acid sequence shares a high level of similarity to several transport proteins
belonging to a protein family known as BCCT (Betaine/Carnitine/Choline Transporters). It
is predicted to possess 12 transmembrane regions and contains the consensus pattern

[GSDN]-W-T-[LIVM]-X-[FY]-W-X-W-W which is a signature of proteins in the BCCT family.
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