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In Silicon Cloning and Sequence Analysis of Three Defensin Genes in
Tobacco (Nicotiana tabacum)

LIN Shifeng, REN Xueliang, WANG Yi, WANG Rengang*
(Guizhou Tobacco Research Institute, Guiyang 550081, China)

Abstract: In silicon cloning, three distinct defensin genes (NtDEF1, NtDEF2 and NtDEF3) were obtained successfully from
tobacco cultivar K326 by using pepper CaDEF1 gene sequence (AF442388) to be probe. Sequence analysis showed that the in silicon
cloned cDNAs had a complete open reading frame (ORF) and encoded 78, 77 and 76 amino acid residues, respectively, including a
strictly conserved y-thionin domain of eight cysteines which is characteristic in plant defensins. Multiple alignment analysis based on
the deduced amino acid sequences of defensin genes from different plants indicated that NtDEF1, NtDEF2 and NtDEF3 showed high
similarity with 50%-87% identities to the defensins from Capsicum annuum. However, with 33%-40% identities to the defensins
previously reported from Nicotiana, the evolutionary analysis showed that NtDEF1, NtDEF2 and NtDEF3 were very far related to
them. In conclusion, this is the first time that the NtDEF1, NtDEF2 and NtDEF3 genes have been reported in tobacco.
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(A
1 ggccattacggecggggacagaaaagataggageattagetttcacatactaaaatatttettettetecctetcaaagatetgtcaagt
91 aaaaATGGCAAACTCCATGCGCTTTTTTGCTACTGTGTTACTTCTAACATTGCTTGTCATGGCTACCGAGATGGGACCAATGACAATTGC
1 M ANSMRFFATVLLLTLLVMANTEMG?PMTTIA
181 AGAGGCAAGAACTTGTGAGTCCCAGAGCCACCGTTTCAAGGGACCATGCTCAAGAGACAGCAACTGCGCCACCGTTTGTCTGACCGAAGG
30 EARTCESQSHRTFIKGPCSIRDSNCATVCLTEG
271 ATTTTCTGGTGGCGACTGCCGTGGATTCCGCCGCCGTTGTTTCTGTACTAGGCCTTGCTAAttgagaatattatcecttaattatataag
60 FSGGDCRGEFRIRRTCEFTCTRPC *
361 taaaagtaactaaatttgaaataagcactatgattgttcaaagatgacgtgctagttagtttaatttcttaaaccggtagecgtgatett
451 tgattgtatgcaattatggtggtagacttttggtatgtattttctgtgatgtatttttggttttctgtaatgectaatgaataatttatet
541 tetttectettttt
(B)
1 ggecattacggecggggactegetacagaaaagaaatacagtactaaagaattttaagaaaataagaaaaaagaaATGGCTGGCTATCCC
1 M A G Y P
91 AAAGTTGTTGCAACTGTTTTCCTTATGATGATGCTGGTTTTTGCTACTGAGATGGGACCGATGGTGGCTGAGGCGAGGACCTGTGAGTCG
6 K vvaATVFLMMMLUYVEFEATEMGPMYAEARTE CES
181 CAGAGTCACCGATTCAAAGGACTGTGTTTCAGTAAAAGCAACTGTGCTTCTGTTTGCCATACAGAGGGCTTTTACGGTGGCCACTGCCGT
36 Q SHRFKGLT CFSIKSNCASVCHTEGTFYGGHTCR
271 GGATTCCGTCGCCGTTGCTTCTGCACCAGACACTGTTAAttaactttactggagtttetgttatgtgtacgaacatettetegtttette
66 G FRRRZCFZCTR RHZC x*
361 ttgtgcttgtcatgaaataagaatcaccatctgaactcagaaacagaatggttaattcegttetgtttectgggagttaatggttgetat
451 tactgttcctggcaacttttaattgccaacattttcagttactatt
©
1 ggccattacggecgggataacaaaaacatcaataaggaaatcttcacgaagagetaattagacctetttcaaaATGAAGCATTTTCCTAC
1 K H F P T
91 AACTGCTGTGCTTCTCTTCCTAATGCTTCTCCTCTCAGCAAATGAAATAGGTCCAAGAAAGGTAGAAGCAAAGCTATGCCAATACAAGAG
7 PAVLLFLMLLLSANETGPREKVYVEAEKTLTE ECAQYZKS
181 CAGAACCTTCTTCGGTGTTTGTGTCAGTGGTAACACTTGCAACCAAAAGTGCCAAGGCGAGGCCTTTGATGGAGGACGCTGTCATGGGGT
37 RTFPFGVCVSGNTC CNI QKT CQGEAFDGSGRT CHTGYV
271 TCGTCGTCGATGCTACTGCTACAGGACTTGCTAGt ttceccttgetactttatagtgaagtatataatggtttaaataaaatgtactagtg
67 R RRCYCYRTC x*
361 ctcattatcttttttattttccaatatggtttattaccatggtaccgttttaataaaactgatcctttggtegg
1 1 A 2 B 3 C cDNA
Fig. 1 Nucleotide and deduced amino acid sequences of the tobacco defensins
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Fig. 3 Tertiary structure prediction of the tobacco defensins
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Fig. 4 Alignment of deduced amino acid sequences of defensin genes of different plants
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Fig. 5 Phylogenetic analysis of amino acid sequences of defensin genes from tobacco and other species
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