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INTRODUCTION:

Host defense peptides represent a promising new approach to inhibit infection. The
anti-infective actions of these peptides are primarily due to their immunomodulatory
effects. Since they regulate multiple aspects of the mammalian immune system, host
defense peptides are also less likely to induce bacterial resistance than are traditional
antibiotics. The local delivery of anti-bacterial agents allows for both high local
concentrations to increase efficacy and low systemic levels to reduce toxicity. A
promising strategy for the local delivery of anti-bacterial agents is to bind them
directly to the surfaces of orthopaedic implants. Our hypotheses are:

1. Soluble host defense peptides reduce infection of orthopaedic implants.

2. Host defense peptides bound to orthopaedic implant surfaces reduce infection.

BODY:

Aim 1: Test the hypothesis that soluble host defense peptides reduce infection of
orthopaedic implants.

Task 1: Establish a murine model of implant infection

Milestone #1: Obtain animal use approval: Completed

Milestone #2: Select bacteria doses and number of mice per group to
use in Tasks 2 & 5: We have developed methods to reproducibly and quantitatively
add known amounts of bacteria to the implants (Fig. 1). Animal experiments with
known amounts of bacteria on the implants will begin in the near future.
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< X implant
104 T T T T
A600: 0.06 0.60 0.30 0.78
Staph. Acinetobacter
aureus baumannii




W81XWH-10-1-0872

Task 2: Determine whether soluble host defense peptides reduce implant
infection

Milestone #3: Determine whether soluble host defense peptides
reduce implant infection: We have obtained IDR-1 & the inactive analogue and
shown that there is no detectable LPS in the peptide preparations (Subtask 2A).
Experiments to confirm the in vitro activity of the peptides are on-going (Subtask 2B)
and in vivo IDR-1 experiments will begin in the near future (Subtasks 2C-D).

Milestone #4: Report(s)/manuscript(s) with results from Tasks 1-2:

Reports/manuscripts will be prepared upon completion of Tasks 1-2.

Aim 2: Test the hypothesis that host defense peptides bound to orthopaedic
implant surfaces reduce infection.

Task 3: Determine which binding motifs/domains bind to implant surfaces

Milestone #5: Select binding motifs for study in Task 4: We have
obtained peptides with titanium binding motifs and demonstrated that they bind with
high affinity to titanium particles (Fig. 2).

4
Figure 2. Peptide binding to titanium
alloy particles. Biotinylated-3xHKH
peptide (open circles) or non-binding
control peptide (filled circles) were
incubated  with titanium alloy
particles for 1 hour and unbound
peptide removed by washing three
times with PBS containing 0.5%
Tween-20. Bound peptides were
detected by  incubation  with
streptavidin-alkaline phosphatase
conjugate followed by measurement
; . . of bound alkaline phosphatase
0.001 0.01 0.1 1 10 | activity. Each symbol represents
mean + SEM (n=5).
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Task 4: Determine whether host defense peptides bound to implant surfaces retain
immunomodulatory activity.

Milestone #6: Obtain approval to obtain human monocytes for cell
culture experiments: Completed
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Milestone #7: Determine whether bound host defense peptides
retain substantial immunomodulatory activity and select fusion peptides for
study in Task 5. We have established protocols to measure expression by monocytes
of chemokines/cytokines (Subtask 4B) and have obtained fusion peptides with IDR-1
& binding motifs/domains and shown that there is no detectable LPS in the peptide
preparations (Subtask 4C). Experiments to measure effects of bound IDR-1 on
expression of chemokines and cytokines are on-going (Subtask 4D).

Milestone #8: Report(s)/manuscript(s) with results from Tasks 3-4:
Reports/manuscripts will be prepared upon completion of Tasks 3-4.

Task 5: Determine whether bound host defense peptides reduce implant
infection.

Milestone #9: Determine whether bound host defense peptides
reduce implant infection: These experiments will begin upon completion of
Milestone #7.

Milestone #10: Report(s)/manuscript(s) with results from Task 5:
Reports/manuscripts will be prepared upon completion of Task 5.

KEY RESEARCH ACCOMPLISHMENTS:

¢ Developed methods to reproducibly and quantitatively add known amounts of
bacteria to the implants (Fig. 1).

e Demonstrated that peptides with titanium binding motifs bind with high affinity
to titanium particles (Fig. 2).

e Demonstrated that the peptides preparations are not contaminated with LPS
(Subtasks 2A & 4C).

e Established protocols to measure expression by monocytes of chemokines/
cytokines (Subtask 4B).

REPORTABLE OUTCOMES: None at this time
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CONCLUSION:

The progress in the first year of this project has created a strong foundation for more
rapid progress in the subsequent years to test our hypotheses that:

1. Soluble host defense peptides reduce infection of orthopaedic implants.

2. Host defense peptides bound to orthopaedic implant surfaces reduce infection.

The host defense peptides have the potential to substantially reduce infections of
fractures sustained on the battlefield and in civilian settings. If the synthetic peptide
reduces infections in the studies proposed in this application, more extensive pre-
clinical testing would precisely determine its potential benefits and risks and determine
whether the peptide is a high priority for human trials.
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