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Toward the production of a recombinant phytoremediator plant that highly
accumulates environmental strontium.
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Molecular mechanism of hyper accumulation of strontium (Sr) by a green
macroalga, Bryopsis maxima was analyzed in terms of its element analyses, membranous protein
analyses, and expressed sequence tag analyses. In this study, a novel Sr-binding protein was
identified. In addition, we found that the most of radioactive-Sr that have been incorporated into
thalli were bound with low molecular weight soluble-substance. We developed a method for
determination of this Sr-binding substance using cationic ion-exchange chromatography. These results

are an important step toward the production of future phytoremediator plants that highly
accumulates environmental strontium.
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Mean seaweed

Average of

Element  B.maxima R fold*
in Japan sea water**
S 5,000 - - 898 x 107
K 11,600 12,500 0.93 399
Ca 12,500 20,400 0.61 412
Sc 0.65 0.315 2.1 7 %107
Mn 82 104 0.8 2x10°
Fe 2,400 542 44 3%10°
Br 3,400 180 18.9 67
Sr 15,900 1,190 13.4 7.8
Cd 0.09 - - 7x10°
I 1,800 434 4.1 0.058
Cs 0.13 0.093 14 3.06 x 10
Ba 3,750 30 125 0.015
La 0.72 0.76 0.9 5.6x10°
Ce 1.4 1.2 12 7 %107
Pr 0.17 - - 7 %107
Sm 0.2 0.14 1.4 5.7 % 107
Yb 0.07 0.088 0.8 1.2 % 10°
Re 4.9 - - 7.8 % 10°
Pb 1.1 10 0.11 2.7%10°
Th 0.55 0.18 31 2% 10°
U 0.06 1.1 0.05 32x% 107
13.4
125
4.1 18.9
20 mM pH 7.0
CM
0.1 M NacCl 20 mM
pH 7.0 9
CM
0.1 M NacCl 20 mM
pH 7.0 16

CM

CM
1_
CM
[85Sr] 20 mM
pH 7.0 20 mM
Tris-HCI pH 8.0 CM
0.1 M NacCl
20
CM
CM
m/z 606.5
782.5
m/z 2.0
7
6
TLC
TLC
60
-1- -3 M
8:1:1 viviv

Rf

0.2



TLC
10 mM
SDS SDS-PAGE
250kD, 47kD, 32kD, 25kD, 10kD
LS-MS/MS
20-30 LS-MS/MS
PCR
mRNA
EST
mRNA CcDNA
3,896
PCR 886
cDNA
383 BLAST
23% NOHIT
43%
30cm

a/b

EST

CxC CxxC CxxxC

cDNA
GJYP cDNA
Cys Lys His 3
60%
CxxxC 15
9
CRRP
Sy
8sr
GJYP CRRP
CRRP 8sr
Sr
GJYP
pBl construct
GJYP
GJYP
8gr
Sr
CRRP
construct
sy
8sr
2
Sr
Sr
Sr
Sr



Sr

Shigekazu Takahashi, Kyoko Aizawa, Saki
Nakamura, Katsumi Nakayama, Shingo Fujisaki,
Soichiro Watanabe, Hiroyuki Satoh

Accumulation of alkaline earth metals by the
green macroalga Bryopsis maxima.
Biometals 28:391, 2015
DOI: 10.1007/s10534-015-9843-y

1

Expressed Sequence Tag

2006 7 7

@
SATOH, Hiroyuki

80187228

@
FUJISAKI, Shingo

70190022




