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Abstract: By bioinformatic methods and tools, defensin genes as well as the composition of amino acid sequences,
post-translational modification, hydrophobicity or hydrophilicity, transmembrane ability, subcellular localization,
secondary structure and functional domains of sucrose synthase in Arachis diogoi, Cicer arietinum, Tephrosia
platycarpa, Plantago major, Pyrus pyrifolia, and Capsicum annuum were analyzed and predicted. The results
demonstrated that defensins is a sort of secretory proteins containing signal peptide. The main motifs of pre-
dicted secondary structure of defensin are alpha helix and random coil, beta turn and extended strand are

spreaded in the whole secondary structure. Defensins contain a functional domain—gamma-thionin.
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Table 1 Analysis of composition and physical and chemical characters of nucleic acid sequence and deduced amino acid sequence

of defensin among different plants
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P 225 TAA 74 8.45486 7.89 13.51 10.81 31.08 35.14  37.84 CysLeuPhe Thr Ala
Glu Lys Arg

fE¥ET 219  TAA 72 9.2252  8.13 15.28 12.50 29.17 31.94  44.44 CysLys Leu Thr Phe
Ala Glu Arg
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Arg Thr
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Thr Val Ser
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Phe Gly Glu Thr Val
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Fig.2 Predicted phosphorylation sites in amino acid sequence of defensin in peanut
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Fig.3 Predicted signal peptide of defensin in peanut
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Table 2 Analysis of amino acid sequence composition of defensin after signal peptide were cut off

WK S 4 1% /kDa

: RN ,
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Fig.4 Predicted hydrophobicity/hydrophilicity for the defensin in peanut
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Fig.5 Predicted transmembrane segments for defensin in peanut
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Fig.6 Secondary structure analysis of defensin in peanut
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S 3k

BEA, MRS, ZEE1R2003). MY HE L AR EE. T
KEFRBRN SERFIER), 29 (1): 113~118

XIS, Fitt B, X{ZE, Evans N, EE T, EK%(2004). KB
DEMERENEERNMTIESIESREKEHR. P
EHES2EI, 26 (3): 43~49

B, FMEE, DURE, HEBH(2006). KGR HELE A TIHE.
TR TR A AMME. AiE T RKFER, 24 (1)
112~115

I%, BH, BB, WEF, Bk, THEE2005). HEERMEEY
Pt E R R R S BUEERIE. I K FEIR(EREHER).

42 (4): 831~834

RN, MY, SR, FRRE, FFREHE, SHL2006). Bt
RITRRE. WP ER, 27 (8): 47~51

skE, AT, skIER, XKE(2006). HHYHEH TR, ik
WG K F £ IR CH RBHERR), 42 (5): 112~117

Bendtsen JD, Nielsen H, von Heijne G, Brunak S (2004). Im-
proved prediction of signal peptides: Signal P 3.0. J Mol
Biol, 340: 783~795

Berrocal-Lobo M. Segura A, Moreno M, Lépez G, Garcia-Olmedo
F, Molina A (2002). Snakin-2, a peptide from potato whose
gene is locally induced by wounding and responds to pathogen
infection. Plant Physiol, 128 (3): 951~961



fd
(S

KA B W44 B A 11, 2008 7152 )

Blom N. Sicheritz-Ponten T, Gupta R, Gammeltoft S, Brunak S
(2004). Prediction of post-translational glycosylation and
phosphorylation of proteins from the amino acid sequence.
Proteomic, 4 (6): 1633~1649

Do HM, Lee SC, Jung HW, Sohn KH, Hwang BK (2004). Difter-
ential expression and in situ localization of a pepper defensin
(CADEF1) gene in response to pathogen infection. abiotic
elicitors and environmental stresses in Capsicum annuum.
Plant Sci., 166: 1297~1305

Emanuelsson O, Nielsen H, Brunak S. Heijne G (2000). Predict-
ing subcellular localization of proteins based on their N-
terminal amino acid sequence. Mol Biol, 300: 1005~1016

Francois IEJA, De Bolle MFC. Dwyer G, Goderis [JWM, Woutors
PFJ, Verhaert PD, Proost P, Schaaper WMM., Cammue BPA,
Broekaert WF (2002). Transgenic expression in Arabidopsis
of a polyprotein construct leading to production of two
defferent antimicrobial proteins. Plant Physiol, 128 (4):
1346~1358

Gao AG, Hakimi SM. Mittanck CA, Wu Y, Woerner BM, Stark
DM. Shah DM, Liang J, Rommens CM (2000). Fungal patho-
gen protection in potato by expression of a plant detensin
peptide. Nat Biotechnol, 18 (12): 1307~1310

Geourjon C, Deleage G (1995). SOPMA: significant improvement
in protein secondary structure prediction by consensus pre-
diction from multiple alignments. Bioinformatics. 11 (6):
681~684

Hanks JN, Snyder AK. Graham MA, Shah RK. Blaylock LA,
Harrison MJ, Shah DM (2005). Defensin gene family in
Medicago truncatula: structure, expression and induction by
signal molecules. Plant Mol Biol, 58: 385~399

[keda M, Arai M, Lao DM, Shimizu T (2002). Transmembrane
topology prediction methods: a reassessment and improve-
ment by a consensus method using a dataset of experimen-
tally characterized transmembrane topologies. Silico Biol. 2
(1): 19~33

Koike M, Qkamoto T, Tsuda S. Imai R (2002). A novel plant
defensin-like gene of winter wheat is specifically induced
during cold acclimation. Biochem Biophys Res Commun,
298 (1): 46~53

Kyte J, Doolittle RF (1982). A simple method for displaying the
hydropathic character of a protein. Mol Biol, 157 (6):
105~132

Li HY, Gray JE (1999). The electronic plant gene register. Plant
Physiol, 120 (2): 633~635

Mitter N, Kazan K, Way HM. Broekaert WF, Manners JM (1998).
Systemic induction of an Arabidopsis plant defensin gene
promoter by tobacco masaic virus and jasmonic acid in
transgenic tobacco. Plant Sci. 136: 169~180

Park HC, Kang YH. Chun HJ. Koo JC, Cheong YH, Kim MC,
Chung WS. Kim JC, Yoo JH, Young YC et al (2002). Charac-
terization of a stamen-specific cDNA encoding a novel plant
defensin in Chinese cabbage. Plant Mol Biol, 50: 59~69

Seggura A. Moreno M. Molina A, Garcia-Olmedo F (1998). Novel
defensin subfamily from spinach (Spinacia oleracea). FEBS
Lett, 435: 159~162

Sharma P. Lonneborg A (1996). Isolation and characterization of
a cDNA encoding a plant defensin-like protein from roots of
Norway spruce. Plant Mol Biol, 31 (3): 707~712

Uradangarin MC, Norero NS, Broekaert WF, Laura de la Canal
(2000). A defensin gene expressed in suntlower inflorescence.
Plant Physiol Biochem, 38 (3): 253~258

Volpicella M, Schipper A. Jongsma MA, Spoto N. Gallerani R,
Ceci LR (2000). Characterization of recombinant mustard
trypsin inhibitor 2 (MTI2) expressed in Pichia pastoris.
FEBS Lett, 468 (2~3): 137~141

Zhou YG. Norioka N, Li SL, Norioka S (2003). Nucleotide se-
quence of pdn3 gene encoding a plant defensin-like protein
in pollen grains of Japanese pear (Pvrus pvrifolia). J Plant
Physiol Mol Biol. 29: 360



