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Cloning, Expression and Resistance Analysis of

OsLEA5¢ in Rice(Oryza sativa 1..)
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Abstract: To study the resistance of the late embryogenesis abundant protein gene OsLEA5c ,the
cDNA sequence of OsLEA5¢ from rice was cloned by RT-PCR. Sequence analysis showed that
OsLEA5c¢ consisted of 456 bp open reading frame (ORF) that encoded 151 amino acids with a
calculated molecular mass of 16. 55 kD and a theoretical pI of 5 07. The deduced OsLEA5c
protein was a strongly hydrophobic protein with the grand average of hydropathy(GRAVY) value
of 0.020 and had a Pfam:LEA 2 domain architecture at position 44 —140. The OsLEA5c protein
shared 45 14% — 61 59% identity with other members of subgroup 5C LEA proteins from
plants. The phylogenetic relationship between related group 5 LEA proteins from different plants
was analyzed,indicating that OsLEA5c belonged to subgroup 5C. Recombinant expression plasmid
pET32a-OsLEA5c was constructed,and then was transformed into E. coli BL21 (DE3) pLysS to
obtain the recombinant strains. A fusion protein with a molecular weight of about 34 kD was
expressed in the recombinant strains. The results of stress tolerance assay demonstrated that the
recombinant strains producing OsLLEA5c fusion protein improved the resistance against diverse
abiotic stresses,such as heat,high salinity, hyperosmosis and freeze-thaw. The findings illustrated
that OsLEA5c¢ plays an important role in resistance against diverse abiotic stresses during the
maturation and desiccation phases of rice seed development.

Key words: Oryza sativa L. ; late embryogenesis abundant protein; OsLEA5c gene; expression;

resistance

:2014-03-30
H (CSTC.2012j5A80009) ; (KJ131101)
(1965-), s s » E-mail; tzhu2002 @ foxmail. com



%9 &

FE KA OsLEASc A B8 5% R ik fodnid o #7 19

’

o

(late embryogenesis abun-

dant protein, LEA) , 1981
LEA = ,
20 LEA ,
. LEA
fal LEA )
LA o
) LEA
LEA
1, ,LEA . .
LEA ,
) GenBank
, 1 LEA
OsLEA5c, ,
OsLEA5c s Os-
LEA5¢ N N
1
1.1
11 (Oryza sativa cv. Zhonghua
1D ,28 C
2~3d,
RNA .
TOP 10 JBL21 (DE3) plLysS
pET-32a(+)
. TRIzol \
PMDI18-T .DNA .
. T4 DNA . SYBR Premix Ex

TaqTM(Perfect Real Time) TaKaRa
1.2 RNA OsLEAS5c cDNA
TRIzol . TRIzol
RNA,
RNA , RNA
. 1 ug RNA ,RNA

TaKaRa RNA PCR Kit(AMV) Ver. 3.0
GenBank

(NP 001056449),

(SMS)

OsLEA5¢

http://www. bio-soft. net/sms
, Primer Premier
5. 0 OsLEA5c f (5'-GATA-
ATTTCACTCCAGCGTGC-3")  OsLEAS5c r (5~
CGGAGTTGGTTGATGAGATTA-3"),

cDNA , OsLEA5c Os-
LEA5c r OsLEA5¢ .
94 °C 2 min; 94 ‘C 30 s.56 C 30 s,
72 °C 1 min, 35 ;72 °C 10 min,
., pMDIS-T . E.coli
TOP 10, PCR ,
1.3 OsLEASc
(SMS) ht
tp://www. bio-soft. net/sms OsLEA5c

; (http://web.
expasy. org/cgi-bin/protparam)
Pfam (http://www. ebi. ac. uk/Tools/Inter-
ProScan/) , (ht
tp://web. expasy. org/cgi-bin/protscale)
, iPOSORT Chttp://ipsort. hgc.

ip/) ; DNA-
MAN N s
ClustalW2. 0 Chttp://www. ebi. ac. uk/Tools/
msa/clustalw?2/) .
1.4
OsLEA5¢ , Os-

LEAScb { (5'-CATGCCATGGGCATGTCGAGCTT-
GATGGAC -3") OsLEAS¢b r (5-
CCCAAGCTTCGGAGTTGGTTGATGAGA-3"),

Nco | Hind Il s



20 FT ) R AL A F % 43 %
OsLEA5¢ . OsLEA5¢ . 6.8.10.12 , 100 pL , 10
pET32a Nco I  Hind Il 100 pL 100 pg/mL 0.8
s E. coli TOP10, PCR mmol/L IPTG LB o 37 °C
“Nco | Hind 1l , , o
pET32a-OsLEA5c, pET32a-Os-
LEA5c E. coli BL21(DE3) pLysS, 2
BL/OsLEA5c, pET32a E. coli BL21 (DE3) 2.1 OsLEASc
pLysS BL/pET32a, RT-PCR , 11
BL/OsLEA5c BL/pET32a 1 520 bp o TA
, 100 pg/mL LB cDNA PMD18-T
, 16 h 1: 100 , TOP 10, PCR
1000 pg/mL LB : : OsLEA5c
37 C 2~3 h, ODg, 0 6~0.8, o
IPTG 0. 8 mmol/L,37 C 4 h, 2.2 OsLEA5c
. , OsLEA5¢ 456 bp ORF (open reading
SDS-PAGE . o frame) , ATG, TAA,
1.5 151 )
BL/OsLEA5¢  BL/pET32a  IPTG (9. 93%). (8 61%)
4h ODy, 10, (8 61%), ;
. 100 pg/mL L32% 0.66%, 16. 55 kD,
0. 8 mmol/L IPTG LB 5. 07, ; 23. 54,
0. 100, 200, 300, 400, 500, 600 mmol/L NaCl o 44—140 LEA
600,800,1 000,1 200,1 400,1 600 mmol/L 5 C LEA 2(PF03168,
, 100 pL 10 s le-20), LEA B C o
. , OsLEA5c N- ,
1 mL (50 ) , 0. , OsLEA5c o
05.L0,L520,2530h 100 pLL , 2.3 OsLEAS5c /
10 100 pLL 100 pg/mL / ,OsLEAS5c
0. 8 mmol/L IPTG LB , (GRAVY) 0.020,3
. 1 mL —80 C G LEA 2
30 min, 30 min, 0.2.4, C D,

1 OsLEASc



%9 &

FE KA OsLEASc A B8 5% R ik fodnid o #7 21

2.4 OsLEASc

, 5C LEA
. 5C LEA
2, OsLEA5¢(NP 001056449)
5C LEA
(PF03168,1e-200C  3),
5C LEA
61. 59% ., Leald-A (AAA18543 1),
D95-4 ( AAA61564. 1 ), AtLEA14
(AAT71983 1), PcLEA14(AALG66195 1),
IbLEA14 ( ADM33676. 1), CalLEA6
(AAD53078 1), BcLEA-2(ACJ04786 1),
ER5(AAB96796 1), Lemmi9 (CAA86613. 1)

LEA 2
,OsLLEA5c
45 14% ~

3 OsLEASc 5C
2.5
OsLEA5¢ pET32a , E. coli
TOP 10, PCR , )
Nco 1 Hind [l , 500 bp

OsLEA5¢ , Os—

61 59%.60. 53% .52 98% .
50, 98% . 50. 93% . 49. 39%. 49. 02% . 48 47%.
45.14%C 3,

GenBank

2 5C LEA

“LEA 27
LEA
LEA5c pET32a .
BL/pET32a BL/OsLEA5c
LB , 37 °C.200 r/min
16h , 1:100 s IPTG



22 FT vy R A AL % 43 %
4 h R SDS-PAGE NaCl ,
BL/pET32a BL/OsLEA5c ,BL/OsLEA5c BL/pET32a
21 kD 34 kD , ., BL/OsLEA5c BL/
R pET32a ( 5A). 600,800 mmol/L
OsLEA5c «C D, LB ,BL/OsLEA5c BL/pET32a
1 000 mmol/L ,BL/OsLEA5c BL/pET32a
BL/OsLEA5c BL/pET32a o
,BL/OsLEA5c
BL/pET32a ( 5B,
50 C , BL/OsLEA5c BL/
pET32a .
,BL/OsLEA5c BL/pET32a
M. ; L. BL/OsLEA5c; 2. IPTG 4 h + BL/OsLEASc
BL/OsLEA5c; 3. BL/pET32a; 4. IPTG BL/pET32a ¢ 50).
th BLpET : .BL/OsLEA5c  BL/
4 OsLEASc SDS-PAGE PET324 . BL/Os
2.6 OsLEAS5c LEA5c BL/pET32a (
) , 5D), ,OsLEA5c
BL/OsLEA5c BL/pET32a \ N
, OsLLEA5c o o
A. NaCl; B. ; C.50 C; D. 3 +SD

5 OsLEASc



W FLE KA OsLEASC

AR B 0 SE e | KA Fe AR 18 P o AT

23

LEA »  LEA

, LEA
. ,LEA

[3,5,10-12]
o

“” LEA 6 .

LEA 7

Dure
Battaglia
3.4.6.7 5 )
LEA ; 5
) LEA )
LEA o 5
5A.5B.5C 3 e
GmPM?25, LEA3,
ERS
SAG21 5

gD34,
EMBI1,
PAP140, ATDI21,
LEA o
,OsLEA5c 5C
LEA 2, , LEA 5C o
5 LEA )

Lemmi9,

[2.13-16] . 5C
LEA ABRE(ABA responsive ele-
DRE/CRT/LTRE (drought responsive/C-re-

peat/low temperature response) R

ment)

[13-14]

N N N N

[15-16]

5C
LEA o Os~
LEA5¢ s OsLEA5¢
pET32a-OsLEA5c,

BL21(DE3) pLysS OsLEA5c o

s BL/

50 C

,BL/Os-
BL/pET32a o

b Y

OsLEA5c¢ BL/pET32a,

LEA5c
OsLEA5c

» OsLEA5¢ .

OsLEA5¢

N ’

OsLEA5¢ 0

1]

(2]

7]

[8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

Dure L,Greenway S C,Calau C A. Developmental bio-
chemistry of cotton seed embryogenesis, and termina-
tion: Changing messenger ribonucleic and populations
as shown by in vitro and in vivo protein synthesis[J].
Biochemistry,1981,20(14) :4162-4168.

Tunnacliffe A, Wise M ]J. The continuing conundrum of
LEA proteins[ J]. Naturwissenschaften, 2007, 94 (10) ;
791-812.

Battaglia M, Olvera—Carrillo Y, Garciarrubio A, et al.
The enigmatic LEA proteins and other hydrophilins
[J]. Plant Physiol,2008,148(1) :6-24.

Shih M D, Hoekstra F A, Hsing Y 1 C. Late embryogene-
sis abundant proteins[ ] ]. Adv Bot Res,2008,48:211-255.
Bies-Ethéve N, Gaubier-Comella P, Debures A, et al.
Inventory, evolution and expression profiling diversity
of the LEA(late embryogenesis abundant) protein gene
family in Arabidopsis thaliana [ J]. Plant Mol Biol,
2008,67(1-2) :107-124.

Dalal M, Tayal D, Chinnusamy V, et al. Abiotic stress
and ABA-inducible Group 4 LEA from Brassica na pus
plays a key role in salt and drought tolerance[ J . J Bio-
technol,2009,139(2) :137-145.

Liu Y,Zheng Y, Zhang Y,et al. Soybean PM2 protein
(LEA3) confers the tolerance of Escherichia coli and
stabilization of enzyme activity under diverse stresses
[J]. Curr Microbiol,2010,60(5) :373-378.
Olvera-Carrillo Y, Campos F, Reyes ] L, et al. Func-
tional analysis of the group 4 late embryogenesis abun-
dant proteins reveals their relevance in the adaptive re-
sponse during water deficit in Arabidopsis thaliana
[J]. Plant Physiol,2010,154(1) :373-390.

’ s ’

[Jl. ,2006,34(9);

1745-1747.

’ s ’ . ()\Rb()h

[rl. .
2011,27(11) :1574-1585.
Dure L, Crouch M, Harada J, et al. Common amino
acid sequence domains among the LEA proteins of
higher plants[J]. Plant Mol Biol, 1989, 12 (5): 475~
486.
Bray E A. Molecular responses to water deficit[]].
Plant Physiol,1993,103(4) :1035-1040.
Hundertmark M, Hincha D K. LEA (late embryogenesis
abundant) proteins and their encoding genes in Arabi-
dopsis thaliana[ ]]. BMC Genomics,2008,9:118.
Park SC,Kim Y H, Jeong ] C, et al. Sweet potato
late embryogenesis abundant 14 (IbLEA14) gene in-
fluences lignification and increases osmotic-and salt
stress-tolerance of transgenic calli[ J]. Planta, 2011,
233(3):621-634.
George S, Usha B, Parida A. Isolation and characteri-
zation of an atypical LEA protein coding ¢cDNA and
its promoter from drought-tolerant plant Prosopis ju-
liflora[J]. Appl Biochem Biotechnol, 2009,157(2)
244-253.
Su L,Zhao C Z,Bi Y P,et al. Isolation and expression
analysis of LEA genes in peanut (Arachis hypogaea
L.)[J7.] Biosci»2011,36(2) :223-228.



