This kit is optimized to detect and quantitate peroxidase activity related to peroxidase-conjugated
antibodies in ELISA assays using Raman spectroscopy. The reagents within this kit will convert
extremely low levels of peroxidase activity into detectable Raman signal with can be easily
measured and quantified.

Introduction:

Raman Detection for Immunochemistry

Raman spectroscopy detects the scattered light
off of molecules which have been illuminated by a
laser. This analysis method has been used for
many years to identify molecular structures in
complex mixtures and is a form of vibrational
spectroscopy. For the most part as an analytical
method, Raman has been applied to the
identification of compounds rather than their
guantitation.

The Raman technique depends on the scattering
of incident light that has incurred a shift in energy
level after interacting with a molecule. The
resulting signal shifts are a result of interactions
of the incident electromagnetic radiation with the
vibration energy levels of the sample, a generally
complex spectrum for any molecule results with
units of cm shift from the incident radiation
energy. The resulting spectra can be used to
identify specific molecules, and to quantify the
results.

Raman is applied to Sword assays in a specific,
guantitative way. Raman signal is generated after
a molecule has been converted through
enzymatic activity and activated. The original
molecule used as a substrate for the enzyme
generates little to no signal, but the converted
product has a Raman signal that is thousands of
times higher than the substrate. The product
signal is quantifiable and with appropriate
calibration of the dose response vyields
guantitative results for applications such as
immunoassays.
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Materials:
Kit Components

Component A
Sword Raman Substrate: ! 80 mL

Component B
Stabilized Peroxide Solution: ! 8.6 mL.

Component C
4X Stop Reagent: ! 7 mL

Caution: This Reagent is Caustic, and should not
come in contact with the skin.

Component D
Peroxidase Standard Solution: 180 !L of
Horseradish Peroxidase (2 ug/mL or ! 1,000
Units per mg) Standard; The actual Unit value
(determined using 2, 2Gazino-bis(3-
ethylbenzthiazoline-6-sulfonic acid), ABTS as the
substrate) is noted on the reagent vial.

Component E
10X Dilution Buffer: ! 18 mL (10X Phosphate
Buffered Saline B 1 % BSA, pH 7.4).

Component G
100X Anti-Human Conjugate Solution: ! 0.5 mL
(5x! 100!'L aliquots)
This solution contains 20 !g/mL conjugate,
consisting of affinity purified antibody, isolated
from a pool of serum from goats immunized with
purified human IgG (H & L chains), and labeled
with Peroxidase by the periodate method of
Nakane and Kawaoi (1).
Goat serum has been added as a protein
stabilizer.

Each Kit provides sufficient reagents for
approximately 500 assays using a final reaction
volume of 250 L per assay.
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Storage and Handling:

Upon receipt, the kit should be stored at 2-8 C,
protected from light, with the exception of the
conjugate reagent and peroxidase standard
which should both be stored frozen at -20j C.
Stored properly; the kit components should
remain stable for at least six months. Allow
reagents to warm to room temperature before
opening component containers.

Experimental Protocol:

The following protocol is designed for use with
Raman Detectors requiring a minimum of 200 L
per assay. If larger volumes are required, this
procedure should be scaled accordingly.

Preparation of W orking Solutions:

1

Preparation of 1X Dilution Buffer: Dilute
one part of the 10X Dilution Buffer
(Component E) with 9 parts of deionized
water (10 fold dilution). Sufficient 10X
Reaction Buffer has been provided to
prepare several sets of Peroxidase
standards. The 1X Reaction Buffer should

be stored at 2-8 jC for and is stable for six
months.

Preparation of 1X Stop Reagent: Dilute
one part of the 4X Stop Reagent
(Component C) with 3 parts of deionized
water (4 fold dilution). The 1X Stop Reagent
should be stored in a capped plastic bottle,
and is stable at room temperature for 6
months.

Caution: Both the 4X and 1X Stop Reagents

are Caustic, and should not come in contact
with the skin.

Preparation of Anti-Human IgG
Conjugate: It is suggested that the Anti-
Human IgG conjugate be diluted 1:100 in
the 1X Dilution Buffer, and 100 uLs be used
per assay. Further optimization of this
conjugate concentration may be required in
different applications.
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Preparation of Peroxidase Standards:

A

Dilute an appropriate amount of Peroxidase
Standard Solution (2 !g/mL) or Conjugate
Solution (20 !g/mL) with the 1X Dilution
Buffer, to produce Peroxidase concentrations

in the 0 1,000 pg/mL range. Please note that
the actual Peroxidase concentration in the
active reaction (prior to addition of the 1X Stop
Solution), will be four-fold lower in
concentration. Be sure to include a 0 pg/mL
sample using the 1X Dilution Buffer as this
sample.

Standards should be run in

(minimally).

duplicate

An example of a Standard preparation might
be to dilute 25.0 IL of Peroxidase Standard
Solution to a final volume of 10.00 mL with 1X
Dilution Buffer (yielding a 5,000 pg/mL
solution), and to perform subsequent dilutions
with this 5,000 pg/mL solution to obtain further
Standard samples. Dilutions of the Conjugate
will require the dilution of 2.5 IL of the 20 !g/
mL solution to a final volume of 10.00 mL with
1X Dilution Buffer to obtain a 5,000 pg/mL
solution.

Concentrations of Standard Samples could
include 640, 320, 160, 80, 40, 20, 10 and 5 pg/
mL. An example of a Standard Curve using
these Conjugate levels is shown in Figure 1.
Note that there are many other preparation
strategies that might be employed, depending
upon the peroxidase concentration range of
interest, or upon the accuracy required.

Higher concentrations of Conjugate or
Peroxidase may be used, although the
observed Raman response of reactions
containing concentrations greater than 1,000
pg/mL starts to become limited by components
other than the enzyme concentration, and
accurate quantitation may require more
standards in the higher region.

The Conjugate or Peroxidase Standards
should be prepared fresh daily for best results.
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Assay Procedure:

Note that this reaction may be performed in an
individual well of a microtiter plate, in a 6 X 150
mm glass test tube (often referred to as a
ODurhamTubeO),or in any small vessel capable
of containing 250 IL volume which is resistant to
0.5 N Sodium Hydroxide. For the purposes of this
narrative, this procedure will describe reactions in
the well of a microtiter plate.

.1 Combine nine parts of Sword Raman
Substrate with one part Stabilized Peroxide
Substrate, and mix. This mixture of
substrates should be prepared fresh daily
and discarded after use.

.2 Add 50 'L of experimental samples and
Standards to the microtiter plate well.

.3 Add 150 !L of the combined substrates
(prepared in step 3.1).

4  Mix and incubate for 30 minutes at room
temperature.

.5 After 30 minutes add 50 !L of 1X Stop
Solution.

.6 Mix and incubate for 30 minutes at room
temperature.

.7 Transfer the 250 IL reaction mixture to a 6 X
150 mm glass test tube.

.8 Read Raman value with 60 - 90 minutes of
the completed reaction.
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Evaluation of Results

A standard curve is generated by plotting the mean
Raman values from the Standard Samples against
the concentration of the Standard Samples.

.1 For the most accurate results, the standard
sample data should be fit to a 4 parameter
logistic curve (4PLC) using the appropriate
computer software for this iterative fitting
process. The 4PLC equation:(A_ )

Y=D+— =

1+(£l }

C)
communicated by D. Rodbard (2) has been
used by Sword Diagnostics for this fitting
process.

.2 Alternately, a linear approximation of this
curve may be generated when data from
Peroxidase Standards of 80 pg/mL or less are
used in a Least Squares Fit of the data
(generally vyielding R2? values of 0.99 or
greater).

Note that while the linear fit is an accurate
representation of this data, it will yield less
sensitive results.
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Performance:
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Figure 1: Conjugate Standard Curve generated as described
in OExperimental ProtocolOsection of this document. Curve
was fit to 4 parameter logistic curve (4PLC) with a resulting R?2
of 0.9998. Standard Error bars are shown with each data
point. The insert represents a OLeast Squares FitO linear
approximation of Peroxidase Standards of 80 pg/mL or less.
This was fit with a R? value of 0.9966.

Figure 1 demonstrates an example of a
Conjugate Standard curve fitted with a 4
parameter logistic curve. A linear approximation
of Peroxidase Standards less than 80 pg/mL is
shown also in the insert.

The Conjugate Concentration limit of detection
with this procedure is typically 5 pg/mL or less.
The Ilimit of detection was established by
establishing the Background Raman value as the
Mean Raman value of the Negative Controls plus
2 times the standard deviation of the Negative
Control measurement, and determining the
corresponding Peroxidase concentration for this
Background Raman value with 4PLC fitted curve
equation.
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