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FKC surface Bare surface

Figure 1: Fluorescence microscopy images of FK-Cys modified Au surfaces after

Brucella

E.coli

exposure to Brucella and E.coli. Bacteria were fluorescently stained with DAPI.

Images were taken in magnification of X100.
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Materials and Methods:

Bacterial strains

Name Strain Abbreviation Gram
Brucella melitensis 16M B. melitensis M16 B.M M16 ()]
Brucella melitensis REV1 B. melitensis REV1 B.M REV1 )
Brucella melitensis S19 B. melitensis S19 B.M S19 ()]
Brucella abortus 544 B. abortus 544 B.A 544 +)
Methicillin-resistant Staphylococcus aureus Staphylococcus aureus 1206 MRSA +)
Escherichia coli RP E. coli K12 E. coli RP )
Pseudomonas aeruginosa 01 P. aeruginosa PAO1 PAO1 )
Listeria monocytogenes L. monocytogenes 0403S LM (+)
Escherichia coli DH5a. E. coli DH5a E. coli DH5a, )

Identification of specific Brucella binding peptides via phage display

We utilized phage display methodology to screen a randomized phage library for
specific bacterial peptide binders. Our phage display libraries include 8, 10, and 12-mer
randomized peptide sequences. Initially, the phage library was exposed to four bacteria
strains, Methicillin-resistant Staphylococcus aureus, Escherichia coli RP,
Pseudomonas aeruginosa 01 and Listeria monocytogenes, used as "negative selection".
Phages that did not bind to these negative selection bacteria were then tested against
the target bacterial cells, Brucella. Phages that bound to Brucella were subsequently
eluted and amplified using E. coli DH5a. To identify the binding peptide sequences,
we extracted phage DNA from both the Brucella samples and the negative selection
samples and performed next-generation sequencing (NGS). Phages from each step were

amplified through selective PCR with Illumina primers and sequenced using NGS.
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Bioinformatics analysis was conducted on the sequences, and those showing high
abundance in the Brucella samples but low abundance in the negative selection bacteria
were selected, synthesized, and purified by HPLC for further investigation.

Peptide synthesis and purification

The selected peptides were synthesized through solid-phase peptide synthesis (SPPS)
using a peptide synthesizer (Liberty Blue, CEM, USA). The crude peptides were then
dissolved in DMSO and purified by semi-preparative RP-HPLC. To confirm their mass
and purity, MALDI-TOF mass spectrometry was employed.

Immobilizing peptides on gold surfaces

Immobilizing the peptides enables us to assess their affinity for bacteria on a surface.
We attached the peptides to a gold surface using a thiol-Au bond. Each peptide was
synthesized with a Gly-Gly-Gly-Cys linker at the N-terminus to facilitate this bond

formation.

Bacterial cells were cultured to a density of approximately 10°"8 CFU/mL in Phosphate
Buffer Saline (PBS) with or without 1% skim milk. These cells were then stained with
DAPI (4',6-diamidino-2-phenylindole) and incubated on the coated gold surface for 10
minutes. Following incubation, unbound bacterial cells were washed three times with
PBS and distilled water (DDW). We then examined the surface with EVOS
fluorescence microscopy to evaluate the number of bound bacterial cells. This process
allowed us to compare the binding efficacy of various bacterial cells and different

immobilized peptides.
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