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Cloning and Prokaryotic Expression of MrLEA2 from Medicago ruthenica
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Abstract: A gene encoding a late embryogenesis abundant (LEA) protein was isolated from seedling of
Medicago ruthenica L. . Sequence analysis revealed that it belongs to LEA 2 family according to the Pfam
classification of LEA proteins, here named as MrLEA2(Medicago ruthenica late embryogenesis abundant
protein 2). Semi-quantitative RT-PCR analysis showed that the expression level of MrLEA2 did not re-
sponse to dehydration, high salinity,cold stress treatments and ABA application. A prokaryotic expression
vector was constructed and MrLEA2 was successfully overexpressed in E. coli. In order to get the clues of
the function that MrLEA2 plays in protecting cells against abiotic stresses, growth and survival of E. col:
cells overexpressing MrLEA2 protein under abiotic stresses,including high salinity, heating and freezing,
was appraised. Spot assays and colony counting investigation showed that overexpression of MrLEA2 in-
creased the tolerance of E. coli to high salinity (0. 5 mol/L NaCl or 0.5 mol/L KCl), heating(55 °C) and
freezing(—20 °C) stresses. The results suggest that MrLEA2 plays a role in protection of cell against dam-
age caused by salinity and temperature stress.

Key words: Medicago ruthenica L. ;late embryogenesis abundant protein; E. coli; overexpression; salinity

stress;temperature stress
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Fig. 1

Cloning and sequence analysis of MrLEA2 gene from M. ruthenica

A. Agrose gel electrophoresis of RT-PCR products of MrLEA2 from M. ruthenica;B. cDNA sequence and deduced

amino acid sequence of MrLEA2;M. 1 kb DNA ladder; A stop codon at upstream of the start codon of MrLEAZ2 is boxed



10 s MrLEA2 1947
MtLEA14 «C 2, , 2.3 MrLEA2
MrLEA2 (Medicago ruthenica late embryo- MrLEA2 ,
genesis abundant protein 2), MrLEA2 (969 bp) pET-
322 ¢ 1.,B; 2, 36. 1 30a(+) ) .
kD, 4.55, (Grand C 4,a), BL21
average hydropathy index, GRAVY index) (DE3), pET-30a(+) pET-MrLEA2
—0.427 6, o 0.5 mmol/L IPTG
2.2 MrLEA2 3h , SDS-
RT-PCR, PAGE o pET-MrLEA?2
(Actin) ., MrLEA2 IPTG , 1
¢ 3,A).150 mmol/L NaCI(C 3,B) ,ABA 45 kD ( 4,b)., MrLEA2
¢ 3.0 4°7C C 3.D) N- 50 His-
. , tag  Stag ,
ABA MrLEA2 41.5 kD, SDS-PAGE
) C 3, o
2 MrLLEA2 LEA 2
2 LEA 2 s MtLEA14. (XP 003617191. 1); TcLEA2. (EOY06968. 1) ;
GmLEA2. (NP 001241079, 1) ; At2g44060.

Fig.2 Alignment of amino acid sequences of MrLEA2 and LEA 2 proteins {rom other plant species

Two conserved regions are underlined; MtLEA14. Medicago truncatula (XP 003617191, 1) ; TcLEA2. Theobroma cacao
(EOY06968. 1) ; GmLEAZ2. Glycine max (NP 001241079. 1) ; At2g44060. Arabidopsis thaliana

3 ABA

MrLLEA2
A. ;B. 150 mmol/L NaCl 3 C. 100 limol/L

RT-PCR
;D4 °C

Fig.3 Semi-quantitative RT-PCR analysis of MrLEAZ2 expression under abiotic stresses and ABA treatment

A. Dehydration under room temperature; B. 150 mmol/L. NaCl;C. 100 pmol/L ABA;D. 4 C cold
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4 MrLEA2 (a) (b
M. 1 kb DNA ladder ;B/S. BamH | /Sac | ;B. BamH [ ;S. Sac | ;P. pET-MrLEA2 5
pET/—.IPTG pET-30a(+) BL21(DE3) spET/+. IPTG pET-30a(+) BL21(DE3) 5
LEA/—.IPTG pET-MrLEA2 BL21(DE3) ;LEA/+.IPTG pET-MrLEA2 BL21(DE3)

Fig. 4 Restriction enzymatic verification of MrLEA2 prokaryotic expression vector(a) and
SDS-PAGE identification of prokaryotic expressed MrLLEA2 protein(h)

M. 1 kb DNA ladder and low-molecular-weight protein standard, respectively; B/S. BamH [ and Sac [ double digested pET-MrLLEA2
plasmid;B. BamH | digested pET-MrLLEA2 plasmid;S. Sac | digested pET-MrLAE2 plasmid;P. Undigested pET-MrLEA2 plasmid;
pET/—. Crude protein extract of BL21(DE3) harboring pET-30a(+) before IPTG induction; pET/ 4. Crude protein extract of BL21(DE3)
harboring pET-30a(+) after IPTG induction; LEA/—. Crude protein extract of BL21(DE3) harboring pET-MrLEA2 before
IPTG induction; LEA/+. Crude protein extract of BL21(DE3) harboring pET-MrLEA2 after IPTG induction

5 MrLEA2
A. ;B. ;pET. pET-30a(+) BL21(DE3) ;s LEA. pET-MrLEA2
BL21(DE3) ; LB. Luria-Bertani ; LB+HIPTG. LB 0.5 mmol/L IPTG;
LB+IPTG+NaCl. LB 0.5 mmol/L IPTG 0.5 mol/L NaCl; LB+IPTG+KCIL LB
0.5 mmol/L IPTG 0.5 mol/L KCl;Heating. 55 “C ; Freezing. —20 °C

Fig. 5 Effects of MrLEA2 overexpression on protection of E. coli against injury under abiotic stresses
A. Spotting assays;B. Colony forming efficiency assays; pET. pET-30a(+) plasmid harboring BL21(DE3) strain; LEA. pET-MrLEA
plasmid harboring BLL21(DE3) strain; LB. Luria-Bertani(LLB) solid medium; LB+IPTG. LB solid medium with 0. 5 mmol/L IPTG;
LB+IPTG+ NaCl. LB solid medium with 0. 5 mmol/L IPTG and 0.5 mol/L NaCl; LB+ IPTG-+KCI. LB solid medium with

0.5 mmol/L IPTG and 0. 5 mol/L. KCl; Heating. Heating treatment under 55 °C ; Freezing. Freezing treatment under —20 ‘C
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