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Cloning and Functional Analysis of LcCu/Zn-SOD3 Promoter
from Embryogenic Callus of the Ancient Litchi Tree
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LIN Yuling, CHEN Yukun,ZHANG Zihao

(Institute of Horticultural Biotechnology,Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract; In this experiment,the 1 426 bp promoter fragment of LcCu/Zn-SOD 3 from embryogenic callus of
the ancient litchi tree ‘Songli” which named ProLcCSD3(GenBank:KF672186. 1) was cloned by means of
adapter chromosome walking method. The bioinformatics analysis showed that ProL.cCSD3 contains a num-
ber of environmental stress response elements, hormone response elements,endosperm expression elements
and also might be regulation by MYB and WRKY transcription factors. A novel plant expression vector
p1301-prol.cCSD3-GUS was constructed with Prol.cCSD3 replace 35S promoter in the pPCAMBIA1301 vec-
tor by using the double-digested method and then transferred into Agrobacterium strain EHA105 and
GV3101. Furthermore, transformation analysis showed that Prol.cCSD3 has promoter activity by the infec-
tion of tobacco leaves and could drive the downstream reporter GUS gene expression in the roots,stems and
leaves by Agrobacterium-mediated transformation of Arabidopsis. And stress treatments showed that Pro-
LcCSD3 could response to some abiotic stresses,such as NaCl,PEG-6000, ABA,MeJ A and wounding. Our
results demonstrated that LcCu/Zn-SOD 3 might response to abiotic stresses and participate in the signal
transduction pathways of hormones in the ancient litchi tree.
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Table 1  Primers for promoter cloning and vector construction

CIE/EX S 5195 TR B KR B
Primer name Primer sequence(5'-3") Product size/bp Tm/C

AP1 5'-GTAATACGACTCACTATAGGGC-3' 1 678 67
LcCSD3-GSP1 5'-“TCACCAAGGGCGTGAATATGGAAG-3'

AP2 5'-ACTATAGGGCACGCGTGGT-3’ 1 491 67
LcCSD3-GSP2 5'-GCTTTCACTGTGCTCTTTCCACTCTC-3'

proLcCSD3-F 5'-ATGGATCCCCTAATGAGCTGTTAGCTGG-3' 1 409 5o
proLcCSD3-R 5'-TACCATGGCAAATGTTCTTCGTCGAGGCTG-3' ’ ’
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Fig. 1 Agarose gel of PCR amplifications of LcCu/Zn-
SOD3 promoter in the ancient litchi tree
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Fig. 2 Cis-elements analysis of LcCu/Zn-
SOD3 promoter by PlantCARE
Wave lines were primers of vector construction; Arrow lines

were cis-elements and which direction represents sense
and antisence strand; was the translation initiation
site; Shadowed area was the core promoter region; Stand out

bold characters were possible transcription was start site
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Fig. 3 Agarose gel of the construction of p1301-prol.cCSD3-GUS vector
A. Double-digested lines of pCAMBIA1301;B. Double-digested lines of p1301-proLcCSD3-GUS;
C. The PCR verification of p1301-proLcCSD3-GUS
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Fig. 4 GUS activity detected by histochemical staining
A. Negative control;B. Positive control;C. p1301-
proLL.cCSD3-GUS; The same as below
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Fig. 6 Screening of transformed Arabidopsis
strains on DNA level
M. D2000 DNA ladder; A. Negative control; B. Positive control;

C; — Cs. Different strains of transformed Arabidopsis
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Fig. 5 Histochemical staining of transgenic Arabidopsis plants
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