[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.15634728.1400.29.4.8.6 ]

[ DOI: 10.52547/5imu.29.4.103 |

Journal of Ilam University of Medical Sciences

JIMUS

P-ISSN: 1563-4728
E-ISSN: 2588-3135

Evaluation of the Effect of Less Negatively Charged Amino Acid
Substitution in Synthetic Tetramer Peptide S3 Derived from
Horseshoe Crab Ambocyte on its Antibacterial Properties

Sakineh Bagh Beheshti' ", Shahin Haddadian?* *=", Akram Eidi!, Leila Pishkar3, Hamzeh Rahimi*

! Dept of Biology, Islamic Azad University, Science and Research Branch, Tehran, Iran

2 Dept of Nanotechnology, Dept of New Technologies Research, Pasteur Institute of Iran, Tehran, Iran

% Dept of Biology, Faculty of Sciences, Islamic Azad University, Islamshahr Branch, Islamshahr, Iran

“ Dept of Molecular Medicine, New Technologies Research Group, Pasteur Institute of Iran, Tehran, Iran

Article Info

ABSTRACT

Article type:
Research article

Article History:
Received: 10 April 2021
Revised: 08 May 2021
Accepted: 29 June 2021

* Correspondence to:
Shahin Haddadian
Dept of Nanotechnology, Dept of
New  Technologies Research,
Pasteur Institute of Iran, Tehran,
Iran
Email: hadadian@yahoo.com

Introduction: The study of the effects of synthetic peptides with antibacterial
properties can provide more effective antibiotics. This study designed, expressed,
and investigated the Sushi 3 tetramer peptide. Subsequently, it was compared in
terms of changing antibacterial properties with another Sushi3 tetramer peptide the
aspartic acid and proline amino acids of which were replaced with glycine and
serine amino acids.

Material & Methods: First, the mentioned Sushi3 tetramer peptide sequences
were designed, constructed, and named Merl and Mer 2, respectively, and cloned
separately into plasmid pET-26b (+) and finally transferred to E.coli BL21 host
(DE3). After the expression of the peptides, the presence of peptides was
confirmed by SDS-PAGE and Western blotting. Afterward, the antimicrobial
activity of Merl and Mer 2 was evaluated and compared. Finally, the toxicity of
the two tetramers made on the MDA-MB-231 cell line was evaluated and
compared.

Findings: Merl and Mer 2 had similar protein expression, and the toxic effect of
both peptides on the cell line was not significantly different. however, Mer 2 had
more effective antimicrobial effects than Mer1 at the same concentrations.
Discussion & Conclusion: Evaluation of the effect of amino acid replacement with
less negatively charge on increasing the antimicrobial activity of peptides is a
suitable strategy. The above results increase the possibility of designing and
producing antimicrobial peptides against antibiotic-resistant strains as the next
generation of antibiotics.

Keywords: Antimicrobial peptides, Factor ¢, Horseshoe crab, Sushi3 tetramer
peptide
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