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Claim:

A boron transporter gene comprising any
one of the following base sequences (A) - (E):
(A) a base sequence coding for a protein whose
amino acid sequence is represented by SEQ ID
NO:2;
(B) a base sequence coding for a protein derived
from the protein of (A) by deletion, substitution or
addition of one or several amino acids in the
amino acid sequence represented by SEQ ID NO:2

and having boron transporter activity;
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In order to attain the stated object, the present
inventors conducted intensive studies and
obtained a full-length c¢DNA for each of

At3g62270, At3g06450, Atlg15460, At1g74810 and
At5g25430, which are among the six BOR1
homologous genes in the Arabidopsis thaliana
genome and which are expressed in A. thaliana.
For each of At3g62270, At3g06450 and Atlg15460,
the inventors made a construct in which a
full-length ¢cDNA containing both the 5' and 3'
untranslated regions was connected downstream
of the GAL1 promoter, and the construct was
introduced into a yeast strain in which YNL275w,
or the BOR1 homologous gene of yeast, had been
The the

concentration of water-soluble boron within the

disrupted. inventors  measured
yeast cells, but no significant difference was found
between the vector control and the yeast into
which the gene had been introduced. Nor was
found resistance in a medium containing boric
acid. the

constructs in which ¢cDNA in the ORF portion

In view of this, inventors made
having neither the 5' nor 3' untranslated region
was connected downstream of the GAL1 promoter
and introduced the constructs into yeast. Upon
culturing in a boron-containing medium for 60
minutes, each sample was found to have a lower
concentration of intracellular water-soluble boron
than the vector control. Upon cultivating on solid
media containing 20-80 mM of boric acid, the
yeast in which At3g06450 and Atlg15460 had been
expressed showed greater boric acid resistance
than the vector control. The yeast in which
Atlg15460 had been expressed showed greater
resistance than the yeast in which BOR1 had been
expressed. The present invention has been

accomplished on the basis of these findings.
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The concentration of boron in yeast was measured
using a minimal medium (SG), which was the
same as the SD medium except that glucose was
replaced by galactose;
effected at 30 degrees C.

yeast cultivation was
Following 2-day
cultivation, a culture solution (5 ml) of the yeast
strain 1169 was added to 200 ml of the medium
and cultivation was continued for 16 hours until a
logarithmic growth phase was reached. A portion
(50 ml) of the cultivated culture solution was
transferred into a 50-ml plastic tube and
centrifuged for 5 minutes at 3000xg. After
removing the supernatant, 20 ml of an SG
medium (adjusted to pH 5.5 with Tris) containing
0.1, 0.5, 1 or 10 mM boric acid was added to the
cell pellet, which was cultivated for 60 minutes.
The cultivated yeast was centrifuged and the cell
pellet was washed twice with distilled water
cooled onice. The pellet was suspended in 1 ml of
distilled water, transferred into a tube, and boiled
for 30 minutes. The cells were then centrifuged for
20 minutes at 3000xg and the supernatant was
collected as a water-soluble boron fraction. To the
cell pellet, 250 microliters of distilled water was
added, and the supernatant was combined with
the water-soluble boron fraction. The cells were
dried at 80 degrees C for 48 hours and their dry
weight was measured. The water-soluble boron
fraction sample was combined with distilled water
to make a total of 2.7 g, and 0.3 ml of 0.8N HNO3
solution containing 50 ppb of Be was added. The
boron concentration in the sample was measured
by inductively coupled plasma-mass spectrometry
(ICP-MS) (SEIKO, Chiba, Japan). The experiment
was three independent

performed  using

transformants.




