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TECHNICAL BULLETIN

Product Description
This conjugate is composed of streptavidin and
chelated terbium (Tb3+) ions bound to a hydrophilic
polymer backbone.  It is useful for highly sensitive
detection of biotinylated targets (proteins, DNA, RNA,
and other biomolecules) immobilized on a solid surface,
using time resolved fluorescence detection.  Multiple
streptavidin molecules and chelated Tb3+ ions are
incorporated onto each polymer chain, increasing the
biotin binding capacity of the conjugate and amplifying
the fluorescence signal compared to conventional
streptavidin-fluorophore conjugates.  It has a wide
dynamic detection range for biotinylated molecules.
Detection of biotinylated proteins has been shown to be
linear from 0.02 to 500 ng.  This polymer conjugate can
be utilized in applications where streptavidin-enzyme or
streptavidin-fluorophore conjugates are currently being
used.  This includes microwell assays such as ELISA
and DNA hybridization.  The conjugate may also be
useful in Western blot and immunohistochemical assay
formats.1-2

The lanthanide ion (Tb3+) chelate complex contains a
UV absorbing moiety (antenna), which can transfer the
absorbed energy to the terbium ion, resulting in
excitation of the ion.  The decay of the lanthanide ion
from the excited state to the ground state results in the
emission of light.  This allows the streptavidin
fluorescent polymer to be used directly in a time
resolved fluorescence detection mode without the use
of any dissociation or enhancement reagents.  The
fluorescence of the chelated Tb3+ ion is not subject to
self quenching, unlike many organic fluorophores,
which suffer from reduced fluorescence when multiple
tags are placed in close proximity.  Organic
fluorophores have a fluorescent lifetime on the order of
10−8 second, while the lifetime for lanthanide
fluorescence is relatively long, on the order of 10−6  to
10−3 second.  This allows the lanthanide fluorescence
signal to be integrated over a longer time period, which
ultimately results in a higher signal to noise ratio.

The streptavidin fluorescent polymer has an excitation
maximum of 305 nm; however, excitation in the range

of 290 nm to 320 nm may be used.  The major emission
maxima are 489 nm and 545 nm. The 545 nm emission
peak is more desirable for measurement, since there is
less interference from the excitation wavelength.   The
emission peaks are very narrow; therefore, 5 to 10 nm
bandwidth filters should be used, if available, to provide
for a better signal to noise ratio.  This conjugate will
provide maximal signal only when measurement is
performed in a time resolved fluorescence detection
mode.  The fluorescence signal should be measured
following a µsecond (10−6) delay after excitation and
with integration of the fluorescent signal over a period
of time [µsecond (10−6) to millisecond (10−3)].

Reagents
This product (Product Code S 2313) is a set containing
the following two reagents:

Streptavidin Fluorescent Polymer, Ultrasensitive,
Reagent (Product Code S 3441) - This reagent is
supplied as a 0.5 mg protein/ml solution containing
5 mM Bis-tris propane, pH 7.4, 75 mM sodium chloride,
and 50% glycerol.  It is a 100X concentrate.

Phosphate Buffered Saline (PBS) with BSA, pH 7.4
(Product Code P 3688) – One packet, sufficient to
make one liter of buffer.

Precautions and Disclaimer
For laboratory research use only, not for drug,
household, diagnostic procedures, or other uses.
Consult the MSDS for information regarding hazards
and safe handling practices.

Preparation Instructions
PBS with BSA - The buffer is prepared by dissolving the
contents of the packet of P 3688 in one liter of
deionized water.  The resulting solution is 10 mM
phosphate buffered saline (138 mM NaCl and 2.7 mM
KCl), pH 7.4, with 1% (w/v) bovine serum albumin.  Do
not add detergents to this buffer as this could result in
high variability of the fluorescent signal.
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Streptavidin Fluorescent Polymer Working Solution –
The Working Solution is prepared by diluting 100 µl of
the 100X concentrate (Product Code S 3441) with 10 ml
of the PBS with BSA.

Storage/Stability
The Streptavidin Fluorescent Polymer, Ultrasensitive,
Reagent ships on wet ice and it is recommended to
store the reagent as supplied at −0 °C.  Upon dilution of
the reagent, the Streptavidin Fluorescent Polymer
Working Solution should be used within one hour.

The packet of Phosphate Buffered Saline with BSA,
pH 7.4, may be stored at 2-8 °C upon arrival.  When
reconstituted, it is recommended to sterile filter the
solution and store at 2-8 °C for up to one month.

Procedure
1. Immobilize the biotinylated molecule of interest on

a solid surface.  Depending on the nature of the
target molecule and the desired solid surface, this
may be accomplished in a variety of ways.  The
surface may be blocked and washed with traditional
blocking agents and/or detergents, if necessary,
before introduction of the Streptavidin Fluorescent
Polymer.

2. Prepare the Streptavidin Fluorescent Polymer
Working Solution as directed in the Preparation
Instructions.

3. Incubate the solid surface with the Working
Solution for 15 minutes to 1 hour at room
temperature.  It is not necessary to incubate longer
than 1 hour to achieve maximal signal.  It is not
necessary to protect from light.

4. Wash the surface extensively using PBS with BSA,
pH 7.4.  Alternatively, PBS without BSA, pH 7.4,
(Product Code P 3813) or water may be used for
the wash buffer.  Do not use detergents in the wash
buffer.  For microwell assays, it is recommended to
wash each well at least 5 to 6 times with the
maximal volume per well.

5. Measure the fluorescent signal using an instrument
in time resolved fluorescence detection mode.
Aspirating the wash buffer from the surface or
drying the surface completely may generate
increased signal.  The degree of moisture
remaining will affect the fluorescent signal and the
resulting signal to noise ratio.  See the Results
Section for details.

Results
The Streptavidin Fluorescent Polymer, Ultrasensitive
Reagent is designed for detection of biotinylated
biomolecules immobilized on solid surfaces. The signal
from this conjugate, when immobilized on a surface is
greater when the wash liquid is removed from the
surface (aspirate wells of microwell plates).  Solvent
molecules can be coordinated to the terbium ion
chelate and cause quenching of signal.  Removal of the
liquid from the surface may result in better sensitivity of
detection, but is not required.  A completely dry surface
will result in a higher signal, but may also result in a
lower signal to noise ratio.  The requirements for an
individual system should be taken into account to
optimize this parameter.

In order to achieve the best signal to noise ratio, the
instrument parameters used for the time resolved
fluorescence detection must be optimized.  The
parameters include, but are not limited to, delay,
counting window, energy level of the excitation lamp,
and optimized wavelengths of filters.  Please consult
the instrument manufacturer’s instruction manual for
optimizing these parameters.
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Troubleshooting Guide

Problem Possible Cause Solution
Inappropriate wash
protocol

Increase the number of washes.  At least 5 to 6 washes are
recommended.  Avoid the use of detergents in wash buffer.

Non-specific binding of
conjugate

Decrease the conjugate concentration.  Up to a 500-fold
dilution of the Streptavidin Fluorescent Polymer,
Ultrasensitive, Reagent may be used and may provide better
results than the Streptavidin Fluorescent Polymer Working
Solution prepared by the 100-fold dilution.  Add other blocking
agents, such as gelatin, to the PBS Buffer with BSA.

Instrumentation
parameters are not
optimized.

Check instrument manufacturer’s instructions for parameters
that can be modified.  Increase or decrease of the delay
and/or counting window may be needed to optimize the signal
to noise ratio.

High background

Dry surface Evaluate the signal to noise ratio when detecting on a surface
with liquid present.  Signal may be reduced, but signal to noise
ratio may be improved.

Conjugate concentration
is too low.

Increase conjugate concentration.  The stock reagent may be
diluted 20 to 50-fold in PBS/ with BSA buffer.  This higher
concentration may produce better results than the 100-fold
dilution.

Insufficient amount of
biotinylated target

Increase amount of the biotinylated molecule on detection
surface.

Low Signal

Instrumentation
parameters are not
optimized.

Check instrument manufacturer’s instructions for parameters
that can be modified.  Increase or decrease of the delay
and/or counting window may be needed to optimize the signal
to noise ratio.

Inappropriate wash
protocol

Increase the number of washes. At least 5 to 6 washes are
recommended.  Avoid the use of detergents in wash buffer.

High signal
variability

Surface is unevenly
coated.

Review surface coating procedure and check pipetting
accuracy.
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