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Figure 1. The schematic representation of pGSA1285/DrsB1 binary expression vector used for Nicotiana
tabacum transformation. The recombinant gene was driven by Cauliflower mosaic virus (CaMV) 35S (3x)
promoter. LB and RB represent left and right borders of T-DNA region, respectively. OCST shows the

octopine synthase gene terminator. The neomycin phosphotransferase Il (nptll) gene was used to select in
vitro transgenic plants. The size of the elements shown in the figure does not match their actual size.
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Table 1. Prediction of some important criteria for Dermaseptin peptide (1), DrsB1 (2) and DrsB1

with a Methionine (M) residue at the N-terminal.

Peptide No Peptide Sequence HIi(h)y Pl  Charge MW(D)

1 MARGSHHHHHHIEGRAMWKDVLKKIGTVALH >30 9.99 6.50 4946.43
AGKAALGAVADTISQ

2 AMWKDVLKKIGTVALHAGKAALGAVADTISQ >4 953 2.5 3165.23

MAMWKDVLKKIGTVALHAGKAALGAVADTISQ >30 9.52 2.5 3296.44
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Figure 2. PCR and semi-quantitative RT-PCR analysis of transgenic tobacco hairy roots. a) semi-
gquantitative RT-PCR amplification of a 100 bp DrsB1 peptide, using RT-PCR specific primers. b)
PCR screening of transgenic plants. ¢) PCR analysis of rolC gene. M: 100 bp/1Kb size marker

ladders, ¢, ¢, and ¢ are, negative control (non-transgenic roots), Negative control (No DNA
template) and positive control (plasmid NA), respectively. 1-5: Transgenic root lines.
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Table 2. Analysis of variance for mean growth

inhibin ~ zone  treated with different
concentrations of hairy roots total protein.

Source of variation Df MS
Bacteria 2 770.028"
Concentration 3 783.556"
Bacteria*Concentration 6 106.472*
Error 24 0.694

Total 36
Significance at 0.01 level
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Figure 3. Antibacterial activity of DrsB1l peptide against P.carotovora, E. amylovora and X. citri.
Different concentrations of total protein (40, 80 and 120 microliter equivalent to 25, 50 and 75 pg/ul)
from transgenic and non-transgenic hairy roots were statistically compared asa

factorial experiment under Randomized Complete Design (CRD) with 3 replications. Gentamicin
antibiotic (10 pg) was used as a positive control.

GG b Wiy poe Al o (0=0.01) yTId H9) 4 wSbo dwslio WUT - J9u>

AL 9 S )l (g0 S AL 5 (9 oslas b oud slewd
Table 2. Duncan's multiple test range mean comparison (¢=0.01) of bacterial
growth inhibition zone treated with transgenic and control roots protein

extracts
Treatment Mean of inhibition zone (mm)
X. citri E. amylovora P. carotovorum
25 pg/pl 13’ 0" 14°
50 pg/pl 17° 0" 24°
75 pg/ul 23° 119 33
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Abstract
Background and Objectives
Plant pathogens, insects and weeds contribute to more than 30% of crop losses annually.
Toxic chemical bactericides have been extensively used to control plant pathogenic bacteria.
These chemicals pose a health threat to humans and the environment and eventually lead to
resistance of pathogens. Hence, breeding cultivars resistance to bacterial pathogens is a
valuable and sustainable solution. Antimicrobial peptides (AMP) are a part of the immune
system of all living organisms, including plants, to combat pathogenic bacteria. Hairy roots
(HRs) system is a valuable tool to produce and evaluate the activity of AMPs in planta. The
aim of this study was to produce a Dermaseptin B1 (Drs-B1) recombinant AMP in
transgenic tobacco HRs using Agrobacterium rhizogenes and test its antibacterial activities.
Material and Methods
The DNA encoding sequence of a Drs-B1 peptide of a frog was codon optimized based and
synthesized in the pGSA1285 expression vector under the control of 35S CaMV promoter
(x3). A gene cassette containing the Drs-B1 gene was introduced to tobacco roots by
Agrobacterium rhizogenesis mediated transformation.
Results
The transgenic HRs were confirmed by molecular methods. Antimicrobial activity of the
protein extracts from transgenic HRs showed that the recombinant protein was able to
prevent Pectobacterium carotovorum, Erwinia amylovora and Xanthomonas citri plant
pathogenic bacteria growth. The anti-bacterial effects of Drs-B1 peptide against plant
pathogenic bacteria were in the order of X. citri> E. amylovora >P. carotovorum.
Discussion
The peptide present in transgenic DrsBl-expressing HRs clones inhibited devastating plant
pathogenic bacteria growth, suggesting that DrsB1 retains its antibacterial activity in plant
cells. The results of present study may open promising opportunities to produce transgenic
plants expressing antimicrobial peptides resistance to plant pathogens.
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