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BRIEF SUMMARY

[0010] An embodiment is an isolated peptide comprising
the amino acid sequence X1 X2RIDX3ANQRATX4 X5
(SEQ ID NO: 1) wherein each of X1 through X5 is chosen
from the following: X1 is K, R, ornithine, or 2, 4-diaminobu-
tanoic acid (dbu); X2 is V, 2-aminobutanoic acid (B), I, L, or
T; X3 is Q, A, norvaline (nV), B, or E; X4 is K, R, or dbu; and
X5 is M or norleucine (nl.); except wherein X 1=K, X2=T,
X3=E, X4=K, and X5=M; X1=K, X2=T, X3=Q, X4=K, and
X5=M; or X1=R, X2=T, X3=Q, X4=R, and X5=M. In an
embodiment, SEQ ID NO: 1 is modified with a fluorophore
located on one side of a BoNT A cleavage site and a quencher
located on the other side of the BoNT A cleavage site.

[0011] In another embodiment, the isolated peptide com-
prises the amino acid sequence RVRIDAANQRATR
M (SEQ ID NO: 2). In yet another embodiment, the isolated
peptide is modified with a fluorophore located on one side of
a BoNT A cleavage site and a quencher located on the other
side of the BoNT A cleavage site. In an embodiment, the
fluorophore is located at one terminus and a quencher is
located at the other terminus. In an embodiment, DabcylK is
located at the N-terminus and S-fluoresceinyl cysteine is
located at the C-terminus.

[0012] In another embodiment, the isolated peptide com-
prises the amino acid sequence RVRIDAANQRATR
nL. (SEQIDNO: 3). In an embodiment, the isolated peptide is
modified with a fluorophore located on one side of a BoNT A
cleavage site and a quencher located on the other side of the
BoNT A cleavage site. In another embodiment, the fluoro-
phore is located at one terminus and a quencher is located at
the other terminus. In an embodiment, DabeylK is located at
the N-terminus and S-fluoresceinyl cysteine is located at the
C-terminus.

[0013] An embodiment is a kit to detect the presence of
BoNT A in a sample comprising the isolated peptide SEQ ID
NO: 1 modified with a fluorophore located on one side of a
BoNT A cleavage site and a quencher located on the other side
of the BoNT A cleavage site; polymeric beads coated with
antibodies specific for BONT A; and polymeric beads coated
with immunoglobulins not specific for BoNT A. In an
embodiment, the kit further comprises lyophilized BoNT A
Lc. In another embodiment, the kit further comprises a pH-
buffering compound in a first container. In yet another
embodiment, the pH-buffering compound is selected from
the group consisting of sodium hydroxyethylpiperazine sul-
fonate (HEPES) and sodium phosphate. In still another
embodiment, the pH-buffering compound is in dry form. In
an embodiment, the kit further comprises bovine serum albu-
min. In another embodiment, the kit further comprises
polysorbate 20. In an embodiment, the polysorbate 20 is
added to a final concentration of 0.05-0.10% (v/v). In an
embodiment, the kit further comprises a reducing agent in a
first container. In an embodiment, the reducing agent is
selected from the group consisting of dithiothreitol and tris-
(carboxyethyl)-phosphine. In another embodiment, the kit
further comprises a zinc salt in a first container. In an embodi-
ment, the zinc salt is selected from the group consisting of
zinc chloride and zinc acetate. In yet another embodiment, the
kit further comprises purified water in a second container. In
still another embodiment, the kit further comprises purified
dimethylsulfoxide in a third container. In an embodiment, the
lyophilized BoNT A Lc comprises a stabilizing excipient. In
another embodiment, the isolated peptide is in dry form.
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[0014] An embodiment is a method of detecting the pres-
ence of BoNT A in a sample comprising placing the sample in
solution in a pH-buffering compound; mixing the sample in
the pH-buffering compound with polymeric beads coated
with antibodies specific for BONT A to provide a test assay;
mixing the sample in the pH-buffering compound with poly-
meric beads with immunoglobulins not specific for BONT A
to provide a control assay; incubating the sample with the
pH-buffering compound with polymeric beads coated with
antibodies specific for BONT A to provide a test assay; incu-
bating the sample with the pH-buffering compound with
polymeric beads with immunoglobulins not specific for
BoNT A to provide a control assay; washing the polymeric
beads coated with antibodies specific for BoNT A with the
pH-buffering compound; washing the polymeric beads with-
out antibodies with the pH-buffering compound; suspending
the beads from the test assay in a first container comprising
the pH-buffering compound, dithiothreitol, and a zinc salt;
suspending the beads from the control assay a second con-
tainer comprising the pH-buftering compound, dithiothreitol,
and a zinc salt; adding isolated peptide SEQ ID NO: 1 that is
modified with a fluorophore located on one side of a BoNT A
cleavage site and a quencher located on the other side of the
BoNT A cleavage site to the test assay and control assay;
incubating the isolated peptide with the beads from the test
assay; incubating the isolated peptide with the beads from the
control assay; separating the beads from the test assay from a
test assay solution comprising the isolated peptide; separating
the beads from the control assay from a control assay solution
comprising the isolated peptide; measuring fluorescence
intensity of the test assay solution; measuring fluorescence
intensity of the control assay solution; comparing the fluo-
rescence of the test assay solution and the control assay solu-
tion; and determining whether BoNT A is present in the
sample by whether the fluorescence of the test assay solution
is higher than the fluorescence of the control assay solution.
In an embodiment, the method further comprises adding
bovine serum albumin to the pH buffering compound. In
another embodiment, the method further comprises adding
polysorbate 20 present to the pH buffering compound. In an
embodiment, the polysorbate 20 is added to a final concen-
tration of 0.05-0.10%.

[0015] An embodiment is a method of determining the
concentration of BoNT A in a test sample comprising placing
the sample in solution in a pH-buffering compound; mixing
the sample in the pH-buffering compound with polymeric
beads coated with antibodies specific for BoNT A to provide
atest assay; mixing the sample in the pH-buffering compound
with polymeric beads with immunoglobulins not specific for
BoNT A to provide a control assay; incubating the sample
with the pH-buffering compound with polymeric beads
coated with antibodies specific for BoNT A to provide a test
assay; incubating the sample with the pH-buffering com-
pound with polymeric beads with immunoglobulins not spe-
cific for BoNT A to provide a control assay; washing the
polymeric beads coated with antibodies specific for BONT A
with the pH-buffering compound; washing the polymeric
beads without antibodies with the pH-buffering compound;
suspending the beads from the test assay in a first container
comprising the pH-buffering compound, dithiothreitol, and a
zinc salt; suspending the beads from the control assay a sec-
ond container comprising the pH-buffering compound,
dithiothreitol, and a zinc salt; adding the isolated peptide SEQ
ID NO: 1 that is modified with a fluorophore located on one



