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NanoOrange ® Protein Quantitation Kit (N-6666)

@ Cvick Facts )

Storage upon receipt:

Component A:

e 4°C or-20°C

® Desiccate

® Protect from light
Component B:

® Room temperature
Component C:

e 4°C or-20°C

Abs/Em: 470/570 nm

Introduction

Molecular Probes’ NanoOrange® Protein Quantitation Kit
represents a technological breakthrough for the quantitation of
proteins in solution, combining ease of use and superb sensi-
tivity. The unique chemistry of the NanoOrange reagent allows
for accurate detection of proteins in solution at concentrations be-
tween 10 ng/mL and 10 pg/mL (Figure 1). This level of sensi-
tivity is considerably better than that achieved with the BCA
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Figure 1. Quantitative analysis of bovine serum albumin (BSA4) using
the NanoOrange Protein Quantitation Kit. The inset corresponds to the
shaded area in the lower left corner of the plot (0 to 500 ng protein per
mL) and illustrates the detection limit of 10 ng/mL. Fluorescence meas-
urements were carried out on a fluorometer using excitation/emission
wavelengths of 485/590 nm.
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method, the Bradford assay, the Lowry assay or absorption at
280 nm (Table 1)."* The NanoOrange assay also shows less
protein-to-protein variability than the Bradford assay.

To perform a protein assay, the protein sample is simply
added to the diluted NanoOrange reagent, and this mixture is
heated at 95°C for ten minutes. Fluorescence can be measured
as soon as the mixture has cooled to room temperature. Alterna-
tively, samples can be read up to six hours after preparation with
no loss in sensitivity, as long as samples are protected from light.

The NanoOrange reagent is virtually nonfluorescent in aque-
ous solution, but upon interaction with proteins it undergoes a
dramatic fluorescence enhancement. When bound to proteins in
the diluent provided, the NanoOrange quantitation reagent has
a broad excitation peak centered at about 470 nm and a broad
emission peak centered at about 570 nm (Figure 2); it is suitable
for use with a variety of instruments, including standard fluoro-
meters, minifluorometers or fluorescence microplate readers.
With a fluorometer or minifluorometer, the NanoOrange assay
can detect from 10 ng protein per mL to 10 pg/mL using a single
dye concentration; with fluorescence-based microplate readers,
the assay is reliable from 100 ng/mL to 10 pg/mL.

Table 1. Comparison of methods for quantitating proteins in solution.

Assay Useful Comments
Method Range
NanoOrange 10 ng/mL e Samples can be read up to six
assay to hours later without any loss in
10 pg/mL sensitivity
e Low protein-to-protein signal
variability
e Detection not influenced by
reducing agents or nucleic acids
BCA 0.5 pg/mL e Samples must be read within
method ! to 10 minutes
1.5 mg/mL ) ) )
e Not compatible with reducing
agents
Bradford 1 png/mL e Proteins precipitate over time
assay > to ) ) o
1.5 mg/mL e High protein-to-protein signal
variability
e Not compatible with detergents
Lowry 1 pg/mL e Lengthy, multistep procedure
assay to ) )
1.5 mg/mL e Not compatible with detergents,
carbohydrates or reducing agents
Absorbance at 50 pg/mL e High protein-to-protein signal
280 nm* to variability
2 mg/mL o )
e Detection influenced by nucleic
acids and other contaminants
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Figure 2. The normalized fluorescence excitation and emission spectra

of the NanoOrange reagent in the presence of protein quantitation
diluent and 150 ug/mL BSA.

Materials

¢ NanoOrange protein quantitation reagent (Component A),
1.0 mL of a 500X concentrate in DMSO

e NanoOrange protein quantitation diluent (Component B),
50 mL of'a 10X concentrate containing 2 mM sodium azide

¢ Bovine serum albumin (BSA) standard (Component C),
0.5 mL of'a 2 mg/mL solution in water, containing 2 mM so-
dium azide

The kit supplies sufficient material for performing 200 assays
using the protocol described. This assay is performed in 2.5 mL
volumes, from which 2.0 mL is transferred to a standard cuvette
for fluorescence determination in a fluorometer or minifluorometer.
If the assay volume is reduced by 10-fold, there is sufficient
material for 2000 assays using 200 pL volumes for detection in
a fluorescence microplate reader.

Storage and Handling

Storage

For long-term storage, the NanoOrange protein quantitation
reagent should be stored at either 4°C or -20°C, desiccated and
protected from light. Before opening, the vial containing the
NanoOrange reagent should be allowed to warm to room tem-
perature and then briefly centrifuged in a microfuge to deposit
the DMSO solution at the bottom of the vial. For convenient
short-term storage (up to one week), the NanoOrange reagent
may be kept at room temperature, protected from light.

The NanoOrange protein quantitation diluent should be stored
at room temperature. At cooler temperatures, some of the com-
ponents may precipitate; however, the precipitate will readily re-
dissolve if the diluent is warmed to room temperature and gently
mixed.

The BSA standard should be stored at 4°C; it may be frozen at
-20°C for long-term storage.

When stored properly, all three stock solutions are stable for
six months to one year.

Handling
We must caution that no data are available addressing the tox-
icity of the NanoOrange reagent. The DMSO stock solution

should be handled with particular caution as DMSO is known to
facilitate the entry of organic molecules into tissues. We strongly
recommend using double gloves when handling DMSO stock
solutions.

Disposal

Solutions of the NanoOrange reagent should be poured
through activated charcoal prior to disposal. The charcoal must
then be incinerated to destroy the dye. The amount of NanoOrange
reagent present in one vial can be fully adsorbed from normal
staining solutions using 1 g of activated charcoal.

Experimental Protocol

This section describes the protocol for 2 mL assays. For
200 pL microplate assays, adjust all volumes accordingly.

Reagent Preparation

1.1 Prepare 1X protein quantitation diluent: Dilute the concen-
trated NanoOrange protein quantitation diluent (Component B)
10-fold in distilled water. For each assay, 2.5 mL of 1X protein
quantitation diluent will be required.

1.2 Prepare 1X NanoOrange working solution: Dilute the
NanoOrange protein quantitation reagent (Component A)
500-fold into the 1X protein quantitation diluent. For example,
to prepare 50 mL of 1X NanoOrange working solution (enough
for 20 assays), first prepare the 1X diluent by mixing 5 mL of
the 10X diluent stock with 45 mL of distilled water; next add
100 pL of the NanoOrange reagent and mix thoroughly. Protect
the 1X NanoOrange working solution from light to prevent
photodegradation of the NanoOrange dye. For best results,
the working solution should be used within a few hours of its
preparation.

Notes About Heating Solutions in Microplates

This assay requires heating the sample to 90°C for 10 minutes
to denature the protein. When samples are heated in a microplate,
the plate must be covered with a plastic cover or heat-resistant
film to prevent evaporation. During the heating and cooling steps,
water may condense on the cover, unless a special heater cover is
used. To achieve accurate results, these water droplets must be
collected by spinning the microplate briefly in a centrifuge. Alter-
natively, samples may be processed in microcentrifuge tubes,
spun in a microcentrifuge and then transferred to microplate wells
for reading. If transferring samples, we recommend transferring
only 200 pL of the 250 pL sample, as it is difficult to retrieve all
250 pL using a pipette.

Protein Standard Curve

The reference standard curve is used not only to convert
fluorescence to pg/mL protein, but also to control for variation
between fluorometers and for day-to-day variation in the per-
formance of a single fluorometer.

Ideally, the protein type used for the standard curve should be
the same as the protein that is used in the experiment; however,
as with other protein assays, bovine serum albumin (BSA) serves
as a convenient reference standard. The NanoOrange Kit includes
a 2 mg/mL sample of BSA (Component C) that can be used to
prepare a standard curve.

The standard curve may be generated to cover the full assay
range, 0—10 pg/mL, or to cover a selected range. This section
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Table 2. Protocol for preparing a standard curve using BSA.

Volume (nL) of Volume of 1X Final BSA Concen-
BSA Solution* NanoOrange tration
Working
Solution
0 mL 2.50 mL 0 ng/mL
2.50 mL of 10 pg/mL 0 mL 10 pg/mL
1.50 mL of 10 pg/mL 1.00 mL 6 ng/mL
0.75 mL of 10 pg/mL 1.75 mL 3 nug/mL
0.25 mL of 10 pg/mL 2.25mL 1 pg/mL
1.50 mL of 1 pg/mL 1.00 mL 0.6 pg/mL
0.75 mL of 1 pg/mL 1.75 mL 0.3 ug/mL
0.25 mL of 1 pg/mL 2.25mL 0.1 pg/mL
1.50 mL of 0.1 pg/mL 1.00 mL 0.06 pg/mL
0.75 mL of 0.1 pg/mL 1.75 mL 0.03 pg/mL
0.25 mL of 0.1 pg/mL 2.25mL 0.01 pug/mL
* The BSA solutions must be made up in 1X NanoOrange working solution,
as described in the text.

describes how to generate a simple standard curve with points
corresponding to 0, 1, 3, 6 and 10 pg BSA per mL. If desired,
serial dilutions can be made to create additional standards ranging
from 0.01 to 0.6 ng/mL, to fill out the standard curve in the low
range.

2.1 Prepare a 10 pg/mL solution of BSA: Dilute the 2 mg/mL
BSA standard (Component C) 1:200 into the 1X NanoOrange
working solution. For instance, dilute 30 pL of BSA standard
into 5.97 mL of 1X NanoOrange working solution (prepared in
step 1.2).

2.2 Dilute the 10 ng/mL BSA solution to make 0, 1, 3, 6 and
10 pg/mL standards, as described in Table 2.

2.3 If desired, prepare 0.1, 0.3 and 0.6 png/mL standards, as
described in Table 2, by diluting a 1 pg/mL BSA solution. Prepare
the 1 pg/mL BSA solution by diluting 300 pL of 10 pg/mL BSA
(made in step 2.2) into 2.70 mL of 1X NanoOrange working
solution.

2.4 If desired, prepare 0.01, 0.03 and 0.06 pg/mL standards, as
described in Table 2, by diluting a 0.1 pg/mL BSA solution. Pre-
pare the 0.1 pg/mL BSA solution by diluting 300 pL of 1 pg/mL
BSA (made in step 2.3) into 2.70 mL of 1X NanoOrange working
solution.

2.5 Incubate samples at 90°C to 96°C for 10 minutes, protected
from light.

2.6 Cool to room temperature for 20 minutes, protected from light.

2.7 Measure the fluorescence: Transfer 2.0 mL of the sample to
a standard disposable fluorescence cuvette and measure the fluo-
rescence using a fluorometer equipped with filters or settings
capable of allowing excitation at about 485 nm and capturing the
emission at about 590 nm. To ensure that the sample readings

remain in the detection range of the fluorometer, set the instru-
ment’s gain so that the 10 pg/mL sample yields a fluorescence
intensity near the maximum. To minimize photobleaching effects,
keep the time for fluorescence measurement as short as possible
and constant for all samples.

2.8 Generate a standard curve: Subtract the fluorescence value of
the reagent blank (0 pg/mL) from that of each sample. Use these
corrected values to generate a standard curve of fluorescence ver-

sus protein concentration (for example, see Figure 1).

Sample Analysis

3.1 Dilute the experimental protein solution in 1X NanoOrange
working solution (prepared in step 1.2) to achieve a final volume
of 2.5 mL. It s best if the sample volume is no more than ~4% of
the total volume. If higher volumes must be used, we recommend

Table 3. Tolerance levels for contaminants in the NanoOrange protein
quantitation assay.

Contaminating Compound Maximum Tolerable
Concentration*

DTT 100 mM

B-mercaptoethanol 100 mM

urea 1M

sodium chloride 20 mM

potassium chloride 20 mM

magnesium chloride 1 mM

calcium chloride 1 mM

zinc chloride 0.5 mM

sodium acetate 20 mM

sodium phosphate 20 mM

ammonium sulfate 10 mM

HEPES 10 mM

sodium azide 10 mM

EDTA 5mM

sodium hydroxide 10 mM

hydrochloric acid 10 mM

ascorbic acid 10 mM

sucrose 10 mM

glycerol 10%

PEG 1%

DNA 100 ng/mL

amino acids 10 pg/mL

Tween® 20 below 0.001%

SDS 0.01%

Triton®™ X-100 0.001%
* Compounds present in the final assay sdution at or below the indicated
concentration do not appreciably interfere with the NanoOrange protein
quantitation assay. Whenever feasible, the blank and protein standards
should be prepared in a solution closely matching that of the expermental
samples.
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performing a standard curve using similar volumes. You may
wish to use two or three different dilution factors for a given
sample. Higher dilution factors may dilute contaminants to
acceptable levels (see Table 3 for contaminant tolerance limits
in the final assay solution); however, extremely small sample
volumes should be avoided as they are difficult to pipet accurately.

3.2 Incubate samples at 90°C to 96°C for 10 minutes, protected
from light.

3.3 Cool to room temperature for at least 20 minutes, protected
from light.

3.4 Measure the fluorescence: Transfer 2.0 mL of the sample
to a standard disposable fluorescence cuvette and measure the
fluorescence using instrument parameters identical to those used
in generating the standard curve (step 2.6). To minimize photo-
bleaching effects, keep the time for fluorescence measurement
as short as possible and the same as that used for the standard
curve.

3.5 Determine the protein concentration: Subtract the fluores-
cence value of the reagent blank from that of the sample and use
the standard curve generated in step 2.7 to determine the protein
concentration of the sample.
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Contact Information

Further information on Molecular Probes' products, including product bibliographies, is available from your local distributor or directly from Molecular
Probes. Customers in Europe, Africa and the Middle East should contact our office in Leiden, the Netherlands. All others should contact our Technical Assis-

tance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information

Molecular Probes, Inc.
PO Box 22010, Eugene, OR 97402-0469
Phone: (541)465-8300 ® Fax: (541) 344-6504

Customer Service: 7:00 am to 5:00 pm (Pacific Time)
Phone: (541)465-8338 ® Fax: (541) 344-6504 @ order@probes.com

Toll-Free Ordering for USA and Canada:
Order Phone: (800) 438-2209 ® Order Fax: (800) 438-0228

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 465-8353 ® Fax: (541) 465-4593 @ tech@probes.com

Molecular Probes Europe BV

PoortGebouw, Rijnsburgerweg 10

2333 AA Leiden, The Netherlands

Phone: +31-71-5233378 ® Fax: +31-71-5233419

Customer Service: 9:00 to 16:30 (Central European Time)
Phone: +31-71-5236850 ® Fax: +31-71-5233419
eurorder@probes.nl

Technical Assistance: 9:00 to 16:30 (Central European Time)
Phone: +31-71-5233431 ® Fax: +31-71-5241883
eurotech@probes.nl

Molecular Probes’ products are high-quality reagents and materials intended for research purposes only. These products must be used by, or directly
under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet

provided for each product; other regulatory considerations may apply.

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our products are not
available for resale or other commercial uses without a specific agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our
dyes, trademarks or technologies. Please submit inquiries by e-mail to busdev@probes.com. All names containing the designation ® are registered with the

U.S. Patent and Trademark Office.
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