h d
The] .?it Iranian and The Zn e

International Congress of
Microbiology
- 9 5wl o 0,558 (a0 NPT,
B S e Ol ! awlind wg jSao Sllall ¢y 63558 09y Judyl S5 pole olsaits

In-silico Analysis of Interaction CM11 and CM15 Hybrid Antimicrobial
Peptides with Bacterial Cell Membrane

Kamal Azizi Barjini1 ; Mehrdad Moosazadeh Moghaddam*z; Jafar Amani’; Asadollah Asadi'; Hojjat
Borna®

1-Department of Molecular Biology, Faculty of Sciences, University of Mohaghegh Ardabili, Ardabil, Iran
2-Applied Microbiology Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran

asad.asady@gmail.com

Background & Objectives: In recent decades antimicrobial peptides have gained a lot of
interest due to their potential use as a new generation of antibiotics. These types of
amphipathic cationic peptide target to bacterial cell membrane via pore formation. These
peptides could destroy the chemical gradients of bacterial cell membrane and kill bacteria. It
is important to mention that the first step of pore formation is interaction peptides to
membrane surface of bacteria. In this study we applied two cecropin—melittin hybrid
peptides, CM11 (WKLFKKILKVL-NH2) and CM15 (KWKLFKKIGAVLKVL-NH2) to
characterize peptide-bilayer interactions.

Methods: Two cecropin—melittin hybrid peptides, CM11 and CM15, were interacted with
zwitterionic membrane of dipalmitoylphosphatidylcholine (DPPC) bilayer using molecular
dynamics simulation. At the first the PEP-FOLD software (www.bioserv.rpbs.univ-paris-
diderot.fr/PEP-FOLD) were used to predict structure of CM11 and used SPDBV software to
depicte Ramchandran plot. Finally HEXS5 software was used for docking peptide via DPPC
membrane (http://moose.bio.ucalgary.ca).

Results: The in-silico analysis was designed based on location and orientation of the bilayer
peptide with regard to hydrogen-bond-formation patterns and electrostatics interactions. The
data showed that amino acids are important in interaction with membrane bilayer. PEP-
FOLD software predicted alpha-helix structure for CM11. Docking analysis by HEXS
software showed that CM11 interacted with DPPC bilayer via Trp-1, Lys-2, Lys-5, Lys-6,
Leu-8, Lys-9 amino acids and CM15 interacted with DPPC bilayer via Lys-3, Lys-6, Lys-7,
Ala-10, Lys-13, Val-14 amino acids. The total energy for CM11 and DPPC interaction was -
450.75 and this energy for CM15 was -442.49.

Conclusion: Compression of total energy interaction between these peptides and DPPC
showed CM11 with lower total energy could attach to bilayer better than CM15. In attention
to this result we can predict that antimicrobial effect of CM11 is more than CM15. Also this
study showed among amino acids which interact to DPPC, lysine is most common in the both
peptides. If we designed peptide with more lysine amino acids which located at the side of
helix, this peptide will interacted stronger with membrane and enhance antimicrobial
effectiveness.
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