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Abstract

PAMAM dendrimers conjugated with antimicrobial peptides

P. Bulierisi, B. Zorila%2, M. Bacalum?2 and I. Turcu?

email: paula.bulieris@itim-cj.ro

Antimicrobial peptides (AMPs) are potential next-generation antibacterial agents, less prone to bacterial resistance. Dendrimer-based delivery systems
such as polyamidoamine (PAMAM), offer new routes to improve and control drug delivery. In order to address the particularities of antimicrobial
therapies, we have produced stable, non-covalent PAMAM-AMP conjugates. The binding characteristics of antimicrobial peptides with PAMAM dendrimers
were studied in aqueous solution at physiological pH, using fluorescence spectroscopy. The loading efficacy of antimicrobial peptides renders the PAMAM-
AMP conjugates as potential candidates for controlled AMPs delivery.

P2 and P6 are AMPs with
proven  antibacterial activity
against gram-positive (S.aureus)
and gram-negative (E.coli) strains

Antimicrobial peptides (AMPs)
are small cationic peptides, positively
charged at physiological pH, due to their
high content in arginine (R), histidine (H)
or lysine (K), which can interact either
electrostatically or can form hydrogen

Fluorescence profiles of free and (G4)PAMAM-OH conjugated P2 peptide
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(G4)PAMAM-P6

Non-covalent conjugation of AMPs with (G4) PAMAM-OH

(G4)PAMAM-P2

A. Loading efficacy of AMPs into (G4)PAMAM-OH
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B. Stern-Volmer linear plots of AMPs fluorescence quenching by (G4)PAMAM-OH
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A.
% AMP conjugated with (G4) PAMAM-OH:
% AMP = (F,—F,) *100 / F,

(G4)PAMAM-P6 = 20% P6 loading efficacy
(G4)PAMAM-P2 = 30% P2 loading efficacy

B.
Binding constants were calculated from the
modified Stern-Volmer Equation:

Fo/(Fo—F)=1/f+1/K*1/[Q]

(G4) PAMAM-P6: K (M1) =5,8 *10°
(G4) PAMAM-P2: K (M1) =4,97 *10°

Legend

Fo: AMP fluorescence

F.: (G4)PAMAM-AMP fluorescence

[Q]: (G4)PAMAM-OH molar concentration
K: binding constant

Conclusions: Two antimicrobial peptides with proven antibacterial activity bind generation 4 PAMAM dendrimers, with loading efficacies of 20 and respectively
30%, as a result of hydrogen bond formation and electrostatic interactions. PAMAM-AMP conjugates may represent a starting point for a novel strategy in

controlled antimicrobial peptides delivery.
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