SAR Study of Antimicrobial Peptide with Cross-Kingdom Activity
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Antimicrobial resistance (AMR) is a critical global health concern that threatens the effective prevention and treatment of an ever-increasing range of infections caused by microbial pathogens.
Antimicrobial peptides (AMPs) are recognized as potential lead structures for developing next-generation therapeutics. We aim to enhance the immense potential of AMPs through
conformational tuning and differential fluorination on two different turn-like peptide architectures, SAJO and C7.

SAJO System

peptides (serial dilutions, start: 1024 pug/mL) incubated with bacteria culture (2 x 106 CFU/mL), pH 7.4; 37 °C (24 h).

N- N-terminal strand T — C-terminal strand C Antimicrobial S. Typhimurium  E.coli  S. aureus P. aeruginosa  C. albicans
Peptide ATCC 14028 ATCC ATCC 29213 ATCC 27853 IMT 9655
N,..-Arg-Val-Arg-Trp-Arg---[ D-Leu-D-Phe-[2]Abz-D-Ala]---Arg-Trp-Arg-Val-Arg-C,..., 25922
SAJO - 2 32 16 64 64 32
Arg-Val-Arg-Trp-Ar SAJO-2 Arg-Trp-Arg-Val-Ar
erYaATETTRIE e-iTp-AreTare SAJO - D 32 16 256 512 32
D-Arg-Val-D-Arg-Trp-D-Arg SAJO-D D-Arg-Trp-D-Arg-Val-D-Arg
SAJO-1D 32 32 128 1024 32
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D-Arg-Val-D-Arg-Trp-Arg SAJO-2D Arg-Trp-D-Arg-Val-D-Arg SAIO - 2D 16 32 256 1024 32
Arg-Pfp-D-Arg-Trp-Arg SAJO-PfpGly-1D Arg-Trp-D-Arg-Pfp-Arg SAJO - PfpGly-1D 32 32 64 512 32
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Transmission Electron Microscopy

The peptides displace Bodipy Cadaverine dye from the lipid A,
which dequenches the dye and enhances the fluorescence signal

SAJO-2D shows stronger membrane contacts, through its C-terminal residues, and
displays enhanced POPG selectivity. SAJO-PfpGly-1D displays the strongest
minimal POPE interaction profile, followed by tryptophan and the PfpGly unit.
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* SAJO peptides will be investigated for their efficiency in targeting yeast and hyphal

forms of Candida species. Enzymatic Digestion

120 4 _-07 an
e Further antimicrobial and toxicity studies will be performed on the C7 peptidomimetic TR e
100 - £ | C7-4FTrp
system < 7 go4l |C7-5FTm
SE | %_@ C7-6FTrp
g} © C7-10uM § % 60~
s 7 C7 - 100uM =L N
ACknOW|EdgementS o C7-5FTr:-10uM EE 40 -
% 407 C7-5FTrp - 100uM E -
. . ) - ) 5 ~0-C7-6FTrp - 10uM S --
We gratefully acknowledge financial support from the RTG2473 “ Bioactive Peptides”, and > 2 C7-6FTrp - 1004 < 20- B tﬂ
the assistance provided by the Core Facility BioSupraMol supported by the Deutsche 0 - e— 0 | _ | | | |
Forschungsgemeinschaft (DFG). tme (min) 1:500 1100 1:50 1:20
Peptide:Lipid ratio

References Collaborators and funding:

[1] A.J Cameron, K.G Varnava, P.J.B Edwards, R. Harjes, and V. Sarojini, Journal of Peptide Science, 2018, 24, e3094

[2] S. Chowdhary, T. Pelzer, M. Saathoff, E. Quaas, J. Pendl|, M. Fulde, B. Koksch, Peptide Science, e24306, 2023

[3] S. Chowdhary, A. P. Rathessan, T. Pelzer, M. Fulde, B. Koksch, “Peptide With Antimicrobial Activity”, int. patent, EP4375289A1
[4] A. P. Rathessan, F. Ghazisaeedi, K. Unmesh, P. Bingul, J. Kupke, S. Chowdhary, D. Hanke, M. A. Mroginski, M. Fulde, B. Koksch,

Fachbereich Veterinarmedizin

INSTITUT FUR MIKROBIOLOGIE UND TIERSEUCHEN

Biochemistry, 2026, 65 (12): 1944-1956 e
[5] C. K. Thota, A. A. Berger, B. Harms, M. Seidel, C. Botcher, H. V. Berlepsch, C. Xie, R. Sussmuth, C. Roth, B. Koksch, Peptide Science, - |
2019, €24130 Bi®SupraMol v l | Contact:

Core Facility SYN mvcé;;?n Linked]n: a.palakkurussi.rathessan

Aparna Palakkurussi Rathessan

@fu-berlin.de




