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Figure S1. Front view of domains for binding of lactoferrin-derived AMPs at pH 7.5 on the surface of
penicillin acylase (PvdQ acylase) colored gray. The atoms located within 4 A of any AMP atom and the
corresponding molecular surface, are colored green. The entrances to the active sites of PvdQ acylase are
highlighted with red boxes.

Table S1. Total surface charge of AMPs

AMP Charge at pH 7.5 Charge at pH 10.5
Lfcin H 7.6 3.1
Lfcin B 8.5 43
Lfampin H -0.4 -1.0
Lfampin B 0.6 -1.2
Lf(1-11) H 4.0 4.0
Lf(1-11) B 4.0 2.7




Figure S2. Charge distribution on the surface of bovine Lactoferrin (I) and its AMPs Lf(1-11) (II),
Lactoferricin (III) and Lactoferampin (IV) at pH 7.5 (A) and pH 10.5 (B). The red and blue colors mark
the negatively and positively charged amino acid groups, respectively. The charge distribution was
determined using the 3D crystal structure of the bovine Lactoferrin (Protein Data Base (PDB) code 1BLF).
PDB structure was converted to PQR format in PDB2PQR Server for continuum electrostatics calculations
using PARSE force field [1]. Additionally the hydrogen bonding network was optimized and protonation
state was assigned to pH 7.5 or 10.5 using PropKa [2]. Continuum electrostatic surface of OPH-dimer was
solved using Adaptive Poisson-Boltzmann Solver (APBS, ver. 1.3) [3]. The resulting electrostatic surface
was visualized in PyMol (ver. 12.0.28).



Figure S3. Front view (I), top view (II). bottom view (III) and back view (IV) of charge distribution on
the surface of bovine Lactoferrin at pH 7.5 (A). The red and blue colors mark the negatively and
positively charged amino acid groups, respectively. The charge distribution was determined using the 3D
crystal structure of the bovine Lactoferrin (Protein Data Base (PDB) code 1BLF). PDB structure was
converted to PQR format in PDB2PQR Server for continuum electrostatics calculations using PARSE force
field [1]. Additionally the hydrogen bonding network was optimized and protonation state was assigned
to pH 7.5 or 10.5 using PropKa [2]. Continuum electrostatic surface of OPH-dimer was solved using
Adaptive Poisson-Boltzmann Solver (APBS, ver. 1.3) [3]. The resulting electrostatic surface was visualized
in PyMol (ver. 12.0.28).



Figure S4. Front view (I), top view (II). bottom view (III) and back view (IV) of charge distribution on
the surface of bovine Lactoferrin at pH 7.5 (A). The red and blue colors mark the negatively and
positively charged amino acid groups, respectively. The charge distribution was determined using the 3D
crystal structure of the bovine Lactoferrin (Protein Data Base (PDB) code 1BLF). PDB structure was
converted to PQR format in PDB2PQR Server for continuum electrostatics calculations using PARSE force
field [1]. Additionally the hydrogen bonding network was optimized and protonation state was assigned
to pH 7.5 or 10.5 using PropKa [2]. Continuum electrostatic surface of OPH-dimer was solved using
Adaptive Poisson-Boltzmann Solver (APBS, ver. 1.3) [3]. The resulting electrostatic surface was visualized
in PyMol (ver. 12.0.28).
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Figure S5. Michaelis-Menten plots of Hise-OPH enzyme kinetics in the reactions of hydrolysis of

Paraoxon (A,B,C); N-Acyl homoserine lactone (D,E,F) and mycotoxin (G,H,I) molecules alone (A,D,G) or
in combination with Lactoferrin (B,E,H) or Lfcin (C,F,I).
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Figure S6. Dynamic light scattering (DLS) size distribution by number of particle of Hise-OPH (A) and its
combinations with bovine Lactoferrin (B) and Lactoferricin (C). Samples were prepared at pH 7.5. Protein
concentration in the samples was 0.2 g/L in 50 mM phosphate buffer (pH 7.5) containing 150 mM NaCl.
Effective hydrodynamic diameters (Deff) were determined using a Zetasizer Nano ZS (Malvern
Instruments Ltd., UK). All measurements were performed in automatic mode at 25°C. Software provided
by the manufacturer was used to convert the intensity distribution to the number distribution. All
measurements were performed at least in triplicate.
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Figure S7. Nanoparticle tracking analysis of combinations of Hiss-OPH with Lactoferrin (A) and
Lactoferricin (B).
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Figure S8. Electrophoregram of bovine lactoferrin (80 kDa) and fraction of purified Lfcin (3 kDa).
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