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Utilization of Bowman-Birk proteinase inhibitor for prevention of cadmium influx to

plant cells.
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Cadmium is a toxic heavy metal that causes serious environmental pollution in many countries.
Especially, cadmium pollution is serious in Japan due to the large consumption of this heavy metal for the
production of batteries and other products. The most serious cadmium pollution is seen in rice, the major
food for Japanese nations. In order to establish plants that do not absorb cadmium in the body, we were
screening Coptis japonica cDNA library for cadmium tolerant genes by use of yeast as the host organism.
Among cadmium tolerant clones have found that a Bowman-Birk proteinase inhibitor gene (Fig. 1),
which gave stronger tolerance to cadmium than metalothionein, a well-known heavy metal

tolerant protein (Fig 2).

C3BBI - DFTENQS- -KGLTEIYIV VALE---VAA R--------n ---- GSN--- 28
AlfalfaBBI TMMNKKAM MMKLALLVFL LGFTSTVVDA RFDQASFISQ LLFNGEAANY 50
PeaBBI VLMNKKA - MMKLALVLFL LGFTATVVDA RFDSNSFITQ LLSNGGASN- 47
PeanutBBI =~ M--------- oo LSQVINN IGEASSSSDD ------n-== ===c=m=m== 18
SoyBBI -eVerm VLKVCLVLLF LVGGTTSANL RLSKLGLLMK SDHQH-SND- 40
PhavuBBI N VLKVCFVLLF LLGSST-ASL KLSELGLLMK SGHHHESTD- 40
* . * e
CJjBBI ~ m-eme- T4 g §«§ 68
AlfalfaBBI DVKSTTTA ﬁ! a 9%
PeaBBI ~  ------ KA K gn: 87
PeanutBBI =~ ------ NV '£§ 60
SoyBBI D- -ESSKE KSCTch 85
PhavuBBI EPSESSKA Ksc 87
* *
C3BBI d 98
AlfalfaBBI d 113
PeaBBI fon 104
PeanutBBI (841 80
SoyBBI M 110
PhavuBBI DT 104

Figure 1. Multiple alignment of Bowman-Birk proteinase inhibitors
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Figure 2. Cadmium tolerance of yeast transformatns.
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