GOOD HEALTH

AND WELL-BEING Membrane-Targeting Peptides Enhancing Uptake of Ruthenium(ll) Polypyridyl Photosensitiser

into Clinically Relevant Bacteria

Ng Xiao Ying'’, Fong Kar Wai', Mohamedali Elhag Mohamed Ahmed?, Bong Wan Qing?, Kiew Lik Voon3, Katrina Chung Pooi Yin4, Liew Yun Khoon®, Cheong Siew Lee®,
Mohd Zulkefeli® and Low May Lee’

IIIM 'School of Postgraduate Studies, International Medical University, Malaysia; 2School of Pharmacy, International Medical University, Malaysia; SDepartment of Pharmacology, Faculty of Medicine, Universiti Malaya, Malaysia;
INTERNATIONAL MEDICAL UNIVERSITY “Department of Microbiology, School of Medicine, International Medical University, Malaysia; °Department of Life Sciences, School of Pharmacy, International Medical University, Malaysia; °Department of Pharmaceutical
Chemistry, School of Pharmacy, International Medical University, Malaysia; ‘Department of Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences, UCSI University, Malaysia

*Email;: 00000034972@student.imu.edu.m

Results & Discussion

Combination Assays and Fractional
Inhibitory Concentration Indexes (FICI)
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Minimum Inhibitory Concentration (MIC) assays
* RuSB4CB alone is effective against SA only with the . obtained In molecular docking studies
MIC val £16 UM. with job TR B Table. 1. MIC values of RW peptides when they are used alone and when RSB S et B O
b 21 de sttt B DAL AR L S they are used in combination with RuSB4CB. p. . e
This may be due to membrane structural difference MIC values (uM) Combination of RuSB4CB with Ac-RWS8 or
between Gram-positive and Gram-negative bacteria. Compound Irradiated Ac-RW9 shows additivity/synergism.
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Fig. 1. Photochemical and photophysical mechanisms of photodynamic therapy involving
Type 1 and Type 2 pathways.

Photodynamic therapy has recently emerged as potential alternative in combating
the growing threat of global antibiotic resistance. Free radicals will be generated in
the presence of photosensitisers and oxygen under light irradiation of a specific
wavelength and cause cytotoxic damage to bacteria. Ruthenium(ll) photosensitisers
with rich photochemical properties and potential antibacterial activities gained our
focus of Iinterest. However, they may experience low bacterial uptake when
administered in vivo. Hence, the objective of our study is to investigate the
potential of bacterial membrane-targeting peptides - arginine-tryptophan (Arg-
Trp or RW) peptides in enhancing bacterial uptake of the Ru(ll) complex.

Methodology

General structures of compounds used:
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RuSB4CB Acetylated peptides:
Ac-RW6, Ac-RW8, Ac-RW9
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Binding interaction

LYS 292 Hydroxyl group Hydrogen bonding

X = orthogonal reactive functions

N-N = polypyridyl ligands PHE 136,

PHE 615 Aromatic ring pi-pi stacking

PHE 617 Aromatic ring pi-pi stacking
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e docking s *No result for AB as the molecule is rigid and the binding pocket is small. < FICI calculation as per formula: code: FRGS/1/2020/STG04/IM J/O3/2) from the
. . . g * RuSB4CB has lower docking score In its interaction (X) (Y) Ministry of Higher Education Malaysia
v' EIGHT bacteria, both susceptible (S) and resistant (R) strains: Staphylococcus , , FIC index = FICy + FIC, = + . IMU BSc (Hons) Pharmaceutical Chemistry Grant
aureus (SA), Pseudomonas aeruginosa (PA), Escherichia coli (EC) & Yv'th NorA ot SA. cqmpared t(? other bacteria, (MICy)  (MICy) St skl ' y
Acinetobacter baumannii (AB) Indicating weaker binding interaction. “FICI 0.5 indicates synergism; FICI >0.5-1.0 indicates additivity. & S /



mailto:00000034972@student.imu.edu.my
https://doi.org/10.1002/cmdc.201800392
https://doi.org/10.1016/j.ica.2022.120996
https://doi.org/10.1080/1040841x.2018.1467876
https://doi.org/10.1038/s42003-021-02137-7
https://doi.org/10.1016/0732-8893(93)90087-N

	Slide Number 1

