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Figure 2. In vitro inhibitory effect of recombinant
peptides extracted from transgenic lines

Aals Olpsa ol e oS Sl IS s eaees
s as0lis CRU lesl s (o3 8 13 aslinad 3,50
Enterococcus (glisslen Jolse VU s J s
sy Sl OblS LS Ss sl g by
ade SI5k Cdled Olse il e () )
Ly oS58 Ay 55 w3 b St e Sl
LSS lge &5 5 CBD-DISBL-21 51 Juols oS i 5
51 DISBI-CBD-43 oS 55 Ay & o (5 ik

s Ol 5y
MIC)  Suslee chle Pl 5l Juob b
b Soley ade S 55 sbaday o5 Seds cles
Soble 4 il b SL &S sl 0l L st
ol gslie mSly byl cpl s el eslizad

S S At s e sl g ri chale 4 (Vv pg/ml)

eSS sl g Sl B e piaes s 5L
Ll » Efaecalis s sU gl Salssl chls Blas
»> Efaecium g sSU sy J 55 pl g 00 pg/ml
Sl 5 st DISBL-CBD Sy 4y iy

Sy (Vo pg/mb) Olpea SW5ls50 cble Bl
Tl Al oS 55 sl (2 Bas eIl s
Ao @l Sl OllE glapY 3l el
BLS Sladi ml il oS 55 slacytis g (Sl
Sl s el 2 B Soles 55 ade ol s
andllas ol 5l Jol Sl ol &) K> S8

S S8 sy

5 b slaglis &S s . 0L

L;Ju')l:)'b. Olwe s, (P < 0.01) ol oae il
(Y Jsd) azils b S lew

\E23

S S5 st (29 Sk Il 5 Ol e
S S sls S o 5l eslisd b sdd (g3lealls
S e At s e B Gl IS i ol
oY )y SDS-PAGE I fols sl b eslicd
OLS slacpY 3 &S sl OLE eta SouLls
SosbOler Lipd o A5 S 55 laday Col s
sl 3y ol b Ll K epde edalie o
SDS-PAGE SS & oS58 Aty 55 2w bgpe
3 oSS sl b blae sl s 35E e s

(B JK3) s sdaline cony )l 5 8 slaY
gl Al SleSsn pl S S b
Glacnssy CFU oy Cou,ls 0Ll 5l ead
e IR PRI JRE g
LS 5 sy, SaScwiles S gl aRsLT
s Efaecium (Efaecalis sbs S ey bug S48

(Y K5 ws 5 Eocoli

£ £ 3 E
® o v @«
13 :i
- -
m o m
¢ £ £
3 B 2 a
a o
e ¢ @ m =
- VR~ ) - YR~ 3 O
=
o
w
i d
o
o
7
Sm
Qo
3 5
Q -
B) 8 2
= 3
[=]
M 8 3
25kDa
17kDap
415.SkDa
11kDa>

LS (535 S RT-PCR LT A -\ IS
L dali 5 (CBD-DrsB1 5 DrsB1-CBD) ws )l 5
53UT B DrsBl azy olamt! gl SHET 5l ealizal
dald 5 0dd Gadsd oS S sl Ol
SDS-PAGE %y, 3l eslizul b syl 5 8

(DNA}Q‘ QJ.J\.’) ‘54.\.» JJ.Z.S C ‘“;’”‘.J‘JS_;:-C‘ °L.‘.§ Ut
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Figure 3. A: Means comparison of antifungal
activity of recombinant proteins on fungal growth;
B: Growth of fungal hyphae treated with
recombinant peptides extracted from selected
transgenic lines
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transgenic control plant, d) Phosphate buffer
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Table 1. Antimicrobial analysis of recombinant
peptides against different pathogens
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Table 2. ANOVA analysis of the inhibitory effects
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Abstract

Recently, new molecular breeding and genetic engineering approaches have emerged to overcome the
limitations of conventional breeding methods in generating disease-resistance transgenic plants. The
use of antimicrobial peptides (AMPs) to produce transgenic plants resistant to a wide range of plant
pathogens has achieved great success. Among huge number of AMPs, Dermaseptin B1 (DrsB1), an
antimicrobial cationic 31 amino acids peptide, exhibits significant antimicrobial activities towards a
wide range of pathogens. In order to increase the antimicrobial efficacy of DrsB1, the DrsB1 encoding
DNA sequence was either fused to the N- or C-terminus of the sequence encoding chitin-binding
domain (CBD) of Avr4 gene from Cladosporium fulvum and constructs (CBD-DrsB1 and DrsB1-
CBD) were used for tobacco leaf disk Agrobacterium-mediated transformation. Polymerase chain
reaction (PCR), semi-quantitative RT-PCR and SDS-PAGE analysis indicated the integration of
transgenes in tobacco genome and expression of the recombinant genes in transgenic plants,
respectively. The antimicrobial activity of extracted recombinant peptides were assessed against a
number of plant and human pathogens. Both recombinant peptides had statistically significant
(P<0.01) inhibitory effects on the growth and development of fungi pathogens. Also, CFU test result
showed that extracted recombinant peptides from transgenic plants, had a relatively high inhibitory
effect on plant pathogens. The CBD-DrsB1 recombinant peptide demonstrated a higher antibacterial
activity, whereas the DrsB1-CBD recombinant peptide performed a greater antifungal activity. In
addition, the expression of DrsB1-CBD recombinant peptide significantly inhibited R.solani fungal
infection in comparison with Pythium sp. interestingly, fungi with a higher amount of cell wall chitin
were more vulnerable to recombinant peptides, suggesting recombinant peptides present a higher
affinity for cell wall chitin. Owing to the high antimicrobial activity and novelty of recombinant
peptides, this strategy for the first time, could be used to generate transgenic crop plants resistant to
devastating plant pathogens.

Keywords: Gene expression, Pathogens, Antimicrobial peptide, Chitin-binding domain, Genetic
engineering
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