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Cloning and expression of a novel metallothionein gene LbMT2 from
Limonium bicolor

BAN Qiao-Ying, LIU Gui-Feng, WANG Yu-Cheng, ZHANG Da-Wei, JIANG Li-Li
Northeast Forestry University, Harbin 150040, China

Abstract: The full length cDNA of a novel metallothionein (LbMT2) gene was cloned from a cDNA library of Limonium
bicolor. The LbMT?2 gene cloned is 518 bp in length, which includes a 64 bp of 5’ untranslated region (UTR) and a 205 bp
of 3" untranslated region. This gene has an open reading frame (ORF) of 249 bp in length, encoding a protein of 82 amino
acid residues with the molecular mass of 8.1 kDa and theoretical pI of 4.71. The expression of LbMT?2 gene in L. bicolor in
response to CuSQ,4, CdCl,, NaCl, cold, and PEG was further investigated using real time quantitative PCR. In both leaf and
root of L. bicolor, the expression of LbMT2 was induced by CuSO,, CdCl,, NaCl, and cold, but inhibited by PEG stress.
LbMT?2 gene was inserted into a prokaryotic expression vector (PGEX-4T-2) to produce the recombinant expression vector
pGEX-LbMT2. The expression of LbMT?2 in E. coli BL21 was induced with IPTG, which produced a protein band with
expected size of 35 kDa on SDS-PAGE.
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Fig. 1 The cDNA and deduced amino acid sequence of
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LbMT2: (EU039828); CIMT2: (AB126057.1);
VaMT2: (AB176561.1); LpMT2: (AB176567.1); SAMT2:
(EF564345.1); GmMT2: (AB176559.1); PsMT2:
(AB176565.1); AhMT2: (DQ178617.1); FsMT2:
(AT130886.1); PmMT2: (AT843994.1)

Fig. 3 Multiple-sequence alignment of the MT2 proteins
from 10 plant species

LbMT2: Sea lavender (EU039828); CIMT2: Radix Codonopsis
Pilosulae (AB126057.1); VaMT2: Cowpea ( AB176561.1); LpMT2:
Haricot (AB176567.1); SAMT2: Sesbania (EF564345.1); GmMT2:
Soybean (AB176559.1); PsMT2: Pea (AB176565.1); AhMT2: Pea-
nut (DQ178617.1); FsMT2: Beech (AJ130886.1); PmMT?2: Plantain
(AJ843994.1). Asterisk indicates the full conserved amino acid
residues; dot indicates the conserved substitution of amino acid
residues.
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A: 150 pmol/L CuSO,4 ; B: 150 pmol/L CdCl,
18S rRNA  B-Tublin s 3

; C: 0.2 mol/L NaCl ; D: 2 3 )

; E: 20%(W/V)PEG6000

Fig. 5 Expression pattern of LbMT2 gene in leaf and root of L. bicolor using real-time quantitative PCR analysis

A: 150 pmol/L CuSOy treatment; B: 150 pmol/L CdCl, treatment; C: 0.2 mol/L NaCl treatment; D: Low temperature (2

to 3 ) treatment;

E: 20% (W/V) PEG6000 treatment. 18S rRNA and B-Tublin were used as the internal controls. Data represent the average of three replicates.
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Fig. 6 Digestion of recombinant vector pGEX-LbMT2

M1: ADNA /Hind III DNA Marker; 1: Product of vector

(pGEX-4T-2) digested with BamH I and Xho I ; 2 to 5: Four

randomly chosen pGEX-LbMT2 plasmids; 6: PCR product of
LbMT?2 gene; M2: DL2000 DNA ladder.
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Fig. 7 SDS-PAGE analysis of recombinant protein pGEX-

LbMT?2 expressed in E. coli BL21

1: E. coli BL21/plasmid pGEX-4T-2 as control (without IPTG
induction); 2: E. coli BL21/plasmid pGEX-4T-2 as control (6 h
after IPTG induction); M: Protein marker; 4: E. coli BL21/plasmid
pGEX-LbMT2 without IPTG induction; 5 to 8: E. coli
BL21/plasmid pGEX-LbMT?2 (3, 4, 5, and 6 h after IPTG induction,
respectively).
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