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Ectopic Expression of Two Metallothionein Genes Enhances Tolerance to Cd**

and Cu”" in Tobacco (Nicotiana tabacum L.)
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Abstract: Metallothionein (MT) is a low molecular weight, cysteine-rich, and heavy metal-binding protein. MT
plays important roles in controlling heavy metal pollution of soil. Two MT genes from Tamarix androssowii and
Puccinellia tenuiflora were cloned into the same vector pPRCXM. Kanamycin-resistant transgenic tobacco (Nico-
tiana tabacum ‘Longjiang 911”) plants were obtained using Agrobacterium-mediated gene transferring method.
PCR-Southern and Northern blot analysis indicated that two MT genes were indeed integrated into the tobacco
genome and expressed in tobacco. Resistance tests proved that the expression of two MT genes enhanced toler-
ance to Cd’" and Cu®" in tobacco. The transgenic plants can live in the medium with 300 pmol-L"" Cd*" or 150
pmol-L" Cu®. Our study provides theoretical references for cultivating new varieties of phytoremediation by
genetic engineering technology.
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LApRXM A #4, PCRY™ B4 AL 5 P35S J 5l ML A
TMTHEFZ11 089 bp/¥41). KPCRY 1Y ™ H) 5E I
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Fig.1 Construction of vector pPRCXM
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Fig.2 Agarose gel electrophoresis of PCR product
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Fig.3 Identification of PCR products of
transgenic tobacco plants
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Fig.4 PCR-Southern blot analysis of transgenic tobacco plants
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Fig.5 Northern blot analysis of transgenic tobacco plants
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FEl6 Ty HE DR 7 C ™ e % 5200 pmol L™
MSH A AR DL
Fig.6 Growth assay of T, generation transgenic tobacco plants
on MS medium with 200 pmol-L" Cd*
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Table 1 Root proliferation rate of T, generation transgenic

tobacco plants under Cd** stress

%

e PNT— Cd*' ¥ & /umol-L™

0 100 200 300
) B 30 100 80 30 0
T,-1 30 100 100 60 50
T2 30 100 100 60 20
T3 30 100 100 80 50
T4 30 100 100 90 50
T,-5 30 100 100 70 30
T,-6 30 100 100 80 60
T,-7 30 100 100 60 40
T,-8 30 100 100 70 20
T,-9 30 100 90 60 30

266%H11115.1%; Cd* ¥ J% 4300 pwmol- L™, %43 KK
S8 6 o T R 133%, SERRE TR R
109.5%. 45K, bl CA WL R4 m, F I
SR ER O MTHE DR 1) 6 e 08, A )R R i 4
e Cd .
5 HEFEWMERCE MRS

FEAEC™ Pt T, 5 35 DAL 0 Rt B o A AR
FHJIAF]100%; fECu™ W E A 75 pmol L, 3t
DR AR ST 359 A5 AR 2 h 94 %, 1 Xof R B A Ky 70%;
Cu®' W S5 0150 pmol L, e PR B A K e g (1
8), ZEARF H30%~60%, 1My XF M A 5 A fE A= KR
Cu” WK & 4225 pmol-L™, % K& (R BT 1 A= iR
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Fig.7 Fresh weight and height of T, generation transgenic
tobacco plants and non-transgenic tobacco
plant under Cd*" stress
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Fig.8 Growth assay of T, generation transgenic tobacco plants
on MS medium with 150 pmol-L" Cu®*
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Table 2 Root proliferation rate of T, generation transgenic

tobacco plants under Cu’" stress

%

Cu™ W iF /umol-L™

AR MEREUK

0 75 150 225
X 30 100 70 0 0
Ty 30 100 100 60 20
T2 30 100 90 40
Ty3 30 100 80 30
To4 30 100 100 50 20
Ty5 30 100 100 40
Ty6 30 100 90 30
Ty7 30 100 100 40 10
Ty8 30 100 100 40 10
Ty9 30 100 90 30 0
A OXE OT-1 8T2 OT:3 OTq4
BT5 BT6 BT-7 BT-8 @Tq9
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Fig.9 Fresh weight and height of T, generation transgenic
tobacco plants and non-transgenic tobacco
plant under Cu’” stress
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