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Fig. 1. Residual cadmium in roots, stems and
leaves of water dropworts grown at
different concentrations of Cd** for 3
days (A) and 7 days (B). Water
dropworts grown on a nutrient solution
(1 mM Ca(NOs)2, 6 mM KNOs, 1 mM NH:H.PO
0.5 mM MgSOs, pH 7.0) for 3 days were
transferred to the same nutrient
solution containing different
concentrations of Cd®* and incubated at
25-27¢C for 3 or 7 days before harvest.
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Table 1. Residual chromium in roots, stems and leave of water dropworts grown at different
concentrations of Cr* for 3 and 7 days. Samples were treated as described in Fig. 1 except
incubation with Cr3".

day 3 days (mg Cr**/g D.W.1)) 7 days (mg Cr**/g D.W.)
organ
3+ leaf stem root leaf stem root
Cr" (ppm)
0 0.00 0.00 0.00 0.00 0.00 0.00
5.2 0.02 0.15 1.17 0.00 0.19 3.05
10.4 0.01 0.29 3.12 0.00 0.29 4.36
15.6 0.00 0.34 3.77 0.01 0.50 6.19
20.8 0.04 0.47 5.25 0.04 0.37 7.35
26.0 0.01 0.65 5.33 0.00 0.47 7.96
31.8 0.05 0.68 6.23 0.05 0.34 8.65
36.4 0.03 0.59 7.60 0.10 0.48 7.15
39.0 0.02 0.69 8.50 0.10 0.40 6.44
" dry weight

Table 2. Residual lead in roots, stems and leaves of water dropworts grown at different concentrations

of Pb* for 7 days. Samples were treated as described in Fig. 1 except incubation with Pb%.

organ leaf stem root
Pb%* (ppm) (mg Pb** /g D.W.1)) (mg Pb** /g D.W.) (mg Pb* /g D.W.)
0.0 0.00 0.00 0.00
0.5 0.00 0.00 0.12
1.0 0.00 0.01 0.16
2.0 0.00 0.02 0.39
4.0 0.00 0.11 5.47
10.0 0.00 0.67 14.60
20.0 0.00 0.80 23.60
30.0 0.00 0.93 32.60
50.0 0.01 1.12 40.80
" dry weight
MUY $E4 F58S 0 48ASS HEe B MolE 444 ppm, SHEAE 864 ppme] BFET U
& o o7 29 Aolg AAAHYE HH L FE 1 W) FeE @AY BFF] 4619 ppmAd 22t
9¢ ¢+ doh 29D 57 Cd"H P70l SHH E 158 ppm, 194 ppmo] 2Fsa Aok old] H]3) nli}e
& (BF d93DelA zetn Qs B (Miscanthus £ 56 ppm Cd™ &Aol A 797 wike o g 1440

NZ (Juncus alatus)®) 534 353 1
79 35l 644 ppmo] 2 FEH EFIAM F

ppm®| 7h=wo] ZFea UL, He 2 4 ppmo] €
ol 77 M FatE e W 4570 ppmo] Feol B
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Fig. 2. Elution profiles of Sephadex G-50 gel
filteration for the root extracts of
water dropworts that were grown for 7
days in the presence (A) or the absence
(B) of 20 ppm Cd”. The extract of
sample grown in the absence of Cd* was
mixed with Cd®* to a final concentration
of 50 ppm before gel filteration. The
column size was 2.5X85 cm and 16 ml of
the extracts were applied. Flow rate
was 15 mi/h and fraction volume of 5.4
ml was collected.
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Fig. 3. Elution profiles of DEAE-cellulose
column chromatography of the Sephadex
G-50 active fractions (fraction no.
40-55 in Fig. 2). The column (1.8 X3 cm)
was equilibrated with a Tris buffer (20
mM Tris, 10 mM KCI, 2 mM
B -mercaptoethanol, pH 7.5) and eluted
with the same buffer containing 0.1 M
(1), 02M(2), 03 M(3),04M (4 and
1 M (5) NaCl. Flow rate was 25 mi/h and
fraction volume of 1 ml was collected.
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Fig. 4. Identification of cadmium binding
protein on polyacylamide gel. The active
fraction of DEAE-cellulose column
containing 0.2 ppm Cd** was
electrophoresed on a 8% polyacrylamide
gel. The gel was dissected into 1 cm
long and assayed for cadmium content.
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A Bad 224 gz dej7 phytochelatin®
obnlAt 2473 g2A Yehdth Table 304 B%o]
okl 3 99 phytochelatin® Glu-Gln®] 27%, Cysel 20%
a8 Glye 10%2 45 itk o9} 2] Glu-Glnt
Cys9 &&o] =& & phytochelatin® (-Glu-Cys)n
X9 FAAA dehhe ofuleat A9 E4olnt. & o
Folq Bed sl 2 UAL A4 obr Al Asp-
Asn®| 166%, Glu-Glne 10.7%Z A3 oA o5
ojuAte] & o] phytochelatin® AHd opw|Akel Glu-
Glng ezt §AERAIE Cyse) 32 phytochelatin®]
Auto] BRegtt §8 02 34 Agd Ao vsto
Thr 2 Serd] & o 3ul7F £33 Lyse] &3S 24
ATrt & EAL 7T YAk o @ ot 24
o A} SleEd gl dE M2 g 2% SHeE B
old muE ®aeN $A4E A=F AFGHAL 257t
A 487 $24 AFeUAYEe 4P g Aoz 47
21=3

Table 3. A comparation of amino acid composition of cadmium binding protein from water dropwort root with
those of the cadmium binding protein from cabbage leaf and the cupper binding protein from

agrostis root.

(residue % of each amino acid)

. oA Dropwort| Cabbage Agrotist P S Dropwort | Cabbage | Agrotist
. . Root | Leaft)| Rootl)| . ) Root Leaft) | Rootl)
acid residue acid residue
Lys 9.9 2.3 3.3 Ala 3.7 2.3 6.0
His 2.2 5.3 0.8 Cys 99 20.0 18.0
Arg 0.5 15 1.6 Val 3.3 2.6 4.2
Asp-Asn 16.6 4.4 10.0 Met 0 1.5 0.7
Thr 55 1.9 2.9 lle 2.6 1.6 1.5
Ser 8.3 2.3 8.2 Leu 5.7 1.9 3.6
Glu-GIn 10.7 27.4 19.0 Tyr 0 0.8 0.6
Pro 1.0 14.0 5.8 Phe 3.5 0.7 15
Gly 6.4 96 | 12.0 Trp N.D.” N.D. | ND.

" Reference 17)
2 Not determind
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