a5 —

ol 2 39U S g ol

Iranian Journal of Plant & Biotechnology (1JPB)

oSV oS S 5 5 S0 55
r)ﬁd));».@lﬂ e ) j-:is\’(st OM)J.) L;?)b;w 63[.&.).«9;5 ‘\L;N’jjé'b_}"] wbls
tfakhondi@gmail.com ol l cigis e w53 5 o215 (63,55l oSS (ol p ke 63, bl alid sl (6 gmils =)
hadisekhavati@gmail.com i) cigie chgin w333 ol (535 5LaS 0aSls ¢ pals ok 05 8 SLils =Y

thmoores@UM.acC.ir ol ;| g chgin w53 b oKl ((53,55LES s dSils ¢ ol pshe 05,8 eslwl =Y

VEY OLT it 2t

VEOY Cligosylicdl s '@)U

Bioinformatic investigation of plant beta-defensin peptide and cloning of this peptide
with pAMJ1653 vector in Lactococcus lactis
Fatemeh Akhondi Ghasheh Tuoti!, Mohammad Hadi Sakhawai (Corresponding author)?* and

Mojtabi Tahmorthpour 3
1- M.Sc Student, Department of Animal Science, Faculty of Agriculture, Ferdowsi Mashhad University,
Mashhad, Iran, tfakhondi@gmail.com
2"- Associate Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi Mashhad University,
Mashhad, Iran, hadisekhavati@gmail.com
3- Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi Mashhad University, Mashhad,
Iran, thmoores@um.ac.ir

Received: May 2023

Accepted: October 2023

Abstract

Frequent and excessive use of antibiotics has caused the resistance
of pathogenic bacteria to common antibiotics. Considering this
issue, researchers are looking for new methods to replace
antibiotics, which can be referred to as antimicrobial peptides
(AMP). Therefore, the aim of the present study was bioinformatic
investigation of the effect of his taq addition on the antibacterial
activity of plant beta-defensin peptide and clone this peptide gene
in the expression vector pAMJ1653 in Lactococcus lactis bacteria.
The third structure of beta defensin peptide with his-taq was
predicted through I-TASSER and verified by SAVE 6 and prosA
software. Finally, molecular docking was performed through
Cluspro software between beta defensin with /without his-taq
sequence and Escherichia coli LPTD antigen. In the exprimental
section, beta defensin gene was used along with his-taq sequence
and secretion signal in pGEM-DFF replication vector and DH5a
replication host. After plasmid extraction and enzymatic digestion
by Sapl and Sall enzymes, plant beta defensin gene was
homogenized into pAMJ1653 expression vector and transferred
into Lactococcus lactis strain 1543 bacteria using electroporation
method. The positive colonies containing the recombinant vector
were checked by PCR colony method and finally enzymatic
digestion was performed. In the bioinformatics part, the third
structure of beta defensin was predicted with acceptable accuracy.
Docking results showed that beta defensin peptide with/without
his-taq is in contact with LPTD antigen in the right position. In the
laboratory section, it was shown that the gene encoding plant beta-
defensin was successfully cloned in the pAMJ1653 expression
vector.

Key word: Anti-microbial peptides, Gene cloning, Lactococcus
lactis, Molecular docking, Plant B-defensin
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Fig 1- (A) Tertiary structure of beta-defensin peptide (crystallography) (B) Tertiary structure of beta-
defensin peptide with his-taq sequence
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Table 2- Amino acids involved in hydrogen bonding between betadefensin peptide with and without his-
tag sequence and Escherichia coli surface antigen LptD
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