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Fig.1 Northern blot analysis on the expression of oyster amino acid transporter
responding to osmotic changes.
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Fig.2 Results of promoter sequence motif search and various deletion mutants of
the 5° flanking region of oyster amino acid transporter gene. Various deletion
mutants (Proms. I-VI1) were amplified by PCR and ligated in pGL-3 Basic vector.
Details are described in the text. TSP means “transcription start site”. Translation
start site localizes 165 bp downstream of TSP.
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Fig.3 Promoter activity assay of the various deletion mutants responding to the
osmotic changes. Vectors was transfected in HEK293T and cells exposed against
hypo- and hyper osmotic stresses by changing the medium. Promoter activity was
evaluated as a luciferase activity, which is expressed as an arbitrary unit. One unit
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of the activity is defined as the activity of Prom. VI without osmotic stress.

Horizontal bars show the standard errors. Significant differences (P<0.05) from the

values of each control are represented by “*”.
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Identification and Functional Analysis on the Salt-Sensitive Element of Oyster
Osmo-Responsive Gene

Haruhiko Toyohara
Graduate School of Agriculture, Kyoto University

Summary

In order to elucidate the implication of amino acid transporter against osmotic adaptation, we
investigated the expression of oyster amino acid transporter gene in response to the environmental
osmotic changes. When oysters were exposed to hyper-osmotic stress, the expression of the amino
acid transporter gene was increased to elevate the intracellular osmolality as expected from the
amino acid importing function. Unexpectedly, expression was increased by hypo-osmotic stress as
well and the degree of expression was more intense than that by hyper-osmotic stress.

To elucidate the regulatory region on the salt-sensitive expression of the oyster amino acid
transporter gene in response to the changes in environmental osmolality, we cloned the
approximately 2.3 kb upstream region from the translation start site. Then, we constructed the
expression vectors with a luciferase as a reporter gene driven by a different length of the
5’-flanking region. Then, we compared their promoter activity in order to identify the regulatory
region in response to the osmotic stresses. As a result, the salt-responsive regulatory region
responding to both hyper- and hypo-osmolality is restricted within 132 bp from the transcription

start site.
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