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Clone and Expression Analysis of CkKLEA4
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(College of Life Sciences,Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract; Late embryogenesis abundant (LEA) proteins could be induced in plants under stress conditions.
In this study,an LEA encoding gene fragment was isolated from the suppression subtractive hybridization
library of Caragana korshinskii Kom. ,and the full length cDNA was cloned by rapid amplification of cD-
NA ends technique. Sequencing results showed that the full length ¢cDNA was 870 bp,with an open reading
frame of 510 bp. It encodes a protein composed of 169 amino acids with a calculated molecular mass of
17.03 kD,and a theoretical pl of 9. 3. The deduced protein is strongly hydrophilic. Sequence and phyloge-
netic analysis indicated that the protein belongs to the LEA4 subfamily, therefore it was designated as Ck-
LEA4. Real-time quantitative PCR analysis showed that the transcript of CRLEA4 was induced strongly
under different treatments,including ABA,salt and drought. These results indicated that CKLEA4 might be
involved in stress responses of C. korshinskii Kom.
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Table 1 Primers used in this study

Eik/ES:! GIk/ER izl
Primer type  Primer name Sequence( 5'-3")

2KEY F-CkLEA4 GCgtegacATGCAGGGAGCAAAGAAAGC

ﬁiﬁlﬁfg‘h R-CKLEAY GCgageteCTTAACTGTAAGTACCGCCAGTCC

RT-PCR &[4  CKLEAYF ACCCTGCTGAGGCATTTGGA

Egrﬁff CKLEA4R CCTATTGGGACGAATAGAGGCAC

W&aY EFleF  TGGGTGGGACATTCTCTGATT

L‘Eg::\l control bl R GCACGGTTCACTTCTTCTTAGC
3"inner  ACCACTCCATCGGTGACAT

RACE 2]#) 3 outer  CATCCGTGCCTCTATTCGT

RACE primers 5" inper  ATTGGGACGAATAGAGGCAC
5 outer  ATGCCTGGTCATGGAACTG
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Fig.1 PCR products of 5'-RACE,3'-RACE and the full-length ¢cDNA of CRLEA4(1,2)
A.5-RACE amplified fragment;B. 3'-RACE amplified fragment;C. The amplified full-length cDNA; M. 1 kb DNA ladder
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Fig. 2 The ¢cDNA sequence of CRLEA4 and its deduced amino acid sequence

The underlined letters indicated the non-coding regions,and the capital letters showed the deduced amino acid sequence
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Fig. 3 Hydrophobicity/hydrophilicity profile of CKLEA4
Regions above a hydropathy score of zero are hydrophobic.

Regions below a hydropathy score of zero are hydrophilic
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Fig. 4 The secondary structure of the CkLEA4 protein

Capital letters represent the amino acid sequence of CkILEA4;h. Alpha helix;c. Random coil;e. Extended strand
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Fig. 5 Phylogenetic anaysis of CKLEA4 and
members of LEA proteins from other plants
The numbers on the branches represent the reliability
percent of bootstraps values based on 500 replications;
Scaleplate represents the evolution distance of these plants”;
GlytaLEA4(Glycine tomentella) ; GeLEA4(Glycine canescens) ;
GmLEA(Glycine max) ; GILEA4(Glycine tomentella) ; GSLEA
(Glycine soja) ; GmLEA4(Glycine max) ; MtLEA(Medicago
truncatula) ; CalLEA(Cicer arietinum) ; AhLEA4(Arachis
hypogaea) ; AtLEA4-5. (Arabidopsis thaliana) ;

CkLEAA4. (Caragana korshinskii Kom. )
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Fig. 6 The expression of CRLEA4 under

different treatments detected by qRT-PCR
# indicates significant difference among samples at 0. 05 levels

* % indicates significant difference among samples at 0. 01 level
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