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, ( , 1991; Robinson et al,
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C 0. 10. 100.500.1 000 mg/ kg . 1.25(5%) (

1997— 11— 19 dc#5
* BERC 863 & # H A k| A 23 5 A

AL, 242 ¥, & #Hi% A+



46

. 1979). 3.4.6 cd® . zn?" . cu®" .
6~8 cm . Las (59
.40 d (
) :
mMT—1 cd®”
(Hamelink et al, 1977);
dCp/ dt=k1 Cv— k2 Cps (1)
c, Ci° (g/g); Cw cd*” (X 10°
Mo/L)s ki Cd*T Mtg/eh)iky  Cd*" [/ (g°h)] .
Cw , (1 :
Cp= (k1/ k2) Cw (1—e %21, ©))
dCp/dt=0, C&*" . D)
Cp/ Cw =k1/k2=BCF, 3)
BCF Cd .
ki ke BCF
1.3 MT
Philips, Holand .
/ MT 1 mol MT 7 Cd s
MT (Darid et al, 1991).
2
2.1
1 . mMT—I
: cd®” 40%. 70" 2% cd 5%, 1
. 3
, Cd (r=0.985 6), Cu (r
=0.881 1),Zn (r=0.744 ). mMT—1I Fs
, 3 .
. MT (M T— like) (Kaji et ak 1991)
(Cd—Bp)s , (Phtochelation),
MT (Grill, 1985; Robinson et al, 1993).
Cd Zn Cu MT
MT . .
mMT—1 MT . mMT—I

Cd

Zn.Cu
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1

w(Cd) /(tgeg H wZn) /(tgeg ) w(Cw) /(tgeg D
/ (mg°kg D / (mg°kg D /(mg°kg D
0 0. 237 0. 228 0 2.05 1.85 0 1. 45 1. 31
10 12. 81 9.12 200 6.73 5.76 20 3.72 1. 85
100 25.31 18.31 500 34.20 28.12 100 18. 61 9. 20
500 36.20 25.10 1000 78.20 42.53 500 34. 52 29. 32
1 000 47.85 32.40 1500 92.57 52.15 1 000 58. 31 37. 28

2.2 mMT—1I

Los(5) , 2. 3
Cd™.zn®"
2 mMT— 1 CdZn Cu

S Sy DE S« /DF Sy /DF F F Fo.o1
Cd 176. 2423  164. 639 5 4 44. 060 6 41. 159 9 43.296 9 40.3199 4.77
7Zn 117.0012 102. 988 5 4 29.250 3 25. 747 1 26. 751 7 21.468 4 4.71
Cu 116. 4812 101. 990 6 4 29. 120 4 25.497 7 26. 632 9 21.260 5 4.77
CdXZn 10.9319 8. 018 4 16 0. 6832 0. 501 2 <1 <1
CdX Cu 17. 494 8 19. 188 4 16 1. 093 4 1.199 3 1 1
ZnX Cu 4.5515 9. 718 8 16 0. 284 5 0.544 9 <1 <1

442.703 1 405.544 0 14

3 mMT— 1 Gd.Zn Cu
S S, DE S./DF S, /DF F F Fo.o1

cd 11.7474  13.175 6 4 2.9369 32039 241919  17.3729  4.77

Zn 8. 6319 9.172 1 4 2. 1580 22030 17.7759 120939  4.77

Cu 6. 0555 8. 967 7 4 1.5139 22419 124703  11.8244  4.77

CdX Zn 1. 9422 30335 16 0.1214 0. 189 6 <1 <1

CdX Cu 0. 664 8 0. 101 8 16 0.0416 0. 007 4 1 1

ZnX Cu 0.904 5 0. 353 2 16 0.056 5 0.022 1 <1 <1

29.946 2 34. 803 9 14

Cd.Zn Cu , F
3 1% ) ,Cd
R Zn  Cu,
3 Cd.Zn Cu F
2.3 pH 3
pH cd zZn*" o ( 3

) 1000 mg/kg, »Cd
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19% 7zn>"  11%. 500 mg/kg ,Cd*"
8% Zn>"  6%. pH Lt 7zt Cd(OH ),
Zn(OH), v’
13 %, , 3%  19%.
) Cusz , Cusz
2.4
, 100 mg/ kg (100 mg/kg)
18.61 13.56  ; Zn®" 2.40 1.99
;o cd?’ 5.39 2.12 MT
cd zn®t cu® , , 3
MT , , MT
, Cd+Zn Cu3
. MT
. 3 , Cd .
Zn  Cu, Cd . Cd , Zn
Cu o oMT MT MT
ot cd? o, cd®"
. ( ,1991). Cd
19.61 . , 3 .
MT ,MT
2.5  mMT—I ca*’
) 60 —— REEEE
Pg/L  Hongland . s Ejg TR ARES
Cd ’ \\%30
1. s s =20
cd®" . 2 T
Ig/1. Cd 12d . Cd* 0 2 4 s & 10 12
6. 62 Mg/ g, 49. 83 tg/ ¢ Cd2" tam d
13 d .
Cd2) 1 mMT—1 Cd
0.98
cd®” cd®” .
Ki K> BCF 33.999 8 28.246 1.



4 : mMT—1 F3 49

. 1991. . : , 133~ 148
, , , . 1991. . , 18(4):254~259
. 1979. . : , 1337
Pan A, Yang M, Tie F, et al. 1994. Expression of mouse metallothionein— I gene confers cadmium resistance
in transgenic tobacco plants. Plant Molecular Biology, 24.341~351
Dard L, Cherian M. 1991. Determination of matallothionein in tissues by cadmium-hemoglobin affinity assay.
Methods in Enzy mology, 205. 83 ~ 88
Grill E. 1985. Phytochelations— The principal heavy metal complexing peptides of higher plants. Science 230:
674~ 676
Hamelink J. 1977. Aquatic toxicology and hazard evaluation. In; Meger F, Hamelink J, eds. A merican Society
for Testing and Materials. [ s.1.] :[ s.n.], 149 ~ 161
Robison N, Tommey, Kuske G etal. 1993. Review article plant metallothioneins. J Biochem, 295. 1~ 10
Kagi J. 1991. Overview melathionein. Methods in Enzymology, 205: 613~ 625

METAL COMBINING CHARACTERISTIC OF TRANSGENIC mMT —1
F3GENERATION TOBACCO PLANTS

Zhao Yahua
(Biotechnique College, South China Agric. Univ., 510642 Guangzhou)

Abstract

There are four aspects of metal combining characteristics of transgenic MT—1 F3 generation to-
bacco plants. (D The atom absorption of single-element treated transgenic tobacco plants is much
more than of the multi-element treated ones. They also combine more metal elements than the
controls. @ The result of the mean square deviation analysis of the mixed elements treated show
that Cd.Zn and Cu content in the root and stem-leaf of transgenic tobacco plants was more than in
controls, the absorption of Cd being the most marked. 3 The quantity of Cd and Zn absorbed in
acidic soil was more than in basic soil and the opposite for Cu. @ The quantity of metal combined

by the transgenic tobacco plants increases with the rise of MT content.
Key words metallothionein ; transgenic tobacco; metal combine characteristic; bioconcentration
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