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Table 1. Contents and Storage Information
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Proliferation Assay Kit

Material

Amount Concentration Storage* Stability

CyQUANT® NF Cell Proliferation Assay Kit (C35006)

CyQUANT® NF dye reagent
(Component A)

220 uL | 500X solution in DMSO

Dye delivery reagent (Component B)

500X solution in DMSO « Store refrigerated at < 6°C

: If ly, th
220 uL . Desiccate stored correctly, the

kit is stable for 6 months

5X HBSS buffer (Hank’s balanced salt
solution) (Component C)

- Protect from light

22 mL NA

CyQUANT® NF Cell Proliferation Assay Kit (C35007)

CyQUANT® NF dye reagent
(Component A)

44 uL 500X solution in DMSO

Dye delivery reagent (Component B)

L - Store refrigerated at < 6°C
a4l 500X solution in DMSO . Desiccate

- Protect from light

If stored correctly, the
kit is stable for 6 months

5X HBSS buffer (Hank’s balanced salt
solution) (Component C)

4.5 mL NA

* If frozen, avoid freeze-thaw cycles.

Number of Assays: 1000 for C35006 and 200 for 35007.

Spectral Data: CyQUANT® NF dye bound to DNA: 480/520 nm.

Introduction

Methods for cell proliferation analysis are generally based on the incorporation of thymidine
analogs such as *H thymidine or bromodeoxyuridine (BrdU) during DNA synthesis, or on
measurement of metabolic activity indices such as oxidoreductase activity or ATP levels. The
CyQUANT" NF assay is based on measurement of cellular DNA content via fluorescent dye
binding. Because cellular DNA content is highly regulated, it is closely proportional to cell
number. The extent of proliferation is determined by comparing cell counts for samples treat-
ed with drugs or other compounds of interest with untreated controls.” The assay does not
require the use of radioisotopes, enzymes, or antibodies and is not dependent on physiologi-
cal activities that may exhibit cell number—independent variability. The original CyQUANT®
assay® provides sensitive detection of cells over a 1000-fold linear dynamic range. In this
assay, a freeze-thaw cell lysis step is required to facilitate the interaction of the CyQUANT"
GR dye with nuclear DNA. The CyQUANT® NF assay avoids this freeze-thaw step by using

a DNA binding dye in combination with a plasma membrane permeabilization reagent. The
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Before You Begin

CyQUANT” NF protocol requires only aspiration of growth medium (for adherent cells),
replacement with dye binding solution, incubation for 30—60 minutes, and then measurement
of fluorescence in a microplate reader. The assay is designed to produce a linear analytical
response from at least 100—20,000 cells per well in most cell lines in a 96-well microplate

(Figure 1).
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Figure 1. Quantitation of CHO cells using the CyQUANT® NF Cell Proliferation Assay Kit. CHO cells (MTWT3 ATCC CRL-1985)
were plated at densities of 0-20,000 per well in a 96-well poly-D-lysine-coated microplate (Greiner Bio-One). Cells were
incubated with CyQUANT® NF reagent for 30 minutes at 37°C according to the standard adherent cell analysis protocol
described in this product information sheet. Fluorescence intensities of quadruplicate samples were measured with a
fluorescence microplate reader using excitation at 485 + 10 nm and fluorescence detection at 530 + 15 nm. Plotted data
points represent averages of quadruplicate samples without background subtraction. Error bars represent + 1 standard
deviation. The plotted line is a linear regression fit of all data points (R? = 0.999). The inset shows the measurement range
from 0-1250 cells per well.

Development of the CyQUANT®
NF Assay

Using 384-Well Microplates

Experimental Protocols

The CyQUANT® NF Assay for adherent cells was tested using HEK 293 (GripTite™ 293 MSR,
Invitrogen), HeLa, HepG2, 3T3, and CHO (M1W T3, Figure 1) cells. The nonadherent cell
protocol was developed using Jurkat T-lymphocytes. Development of both assays was per-
formed using 96-well microplates with 100 pL of dye binding solution per well. The protocol
can be adapted for 384-well microplates (see Using 384-Well Microplates, below).

To adapt the protocol provided in this manual for use in 384-well microplates, prepare the
same total volume of dye binding solution (see step 1.2 of Adherent Cells and step 2.2 for
Nonadherent Cells) and reduce the amount added per well by a factor of 4. For Adherent
Cells, add 25 pL of 1X dye binding solution to each well instead of 100 pL (step 1.5). For Non-
adherent Cells, add 12.5 pL of cells to each well instead of 50 pL (step 2.3) and 12.5 pL of 2X
dye binding solution to each well instead of 50 uL (step 2.4).

Adherent cells

1.1 Prepare 11 mL of 1X HBSS buffer by diluting 2.2 mL of 5X HBSS buffer (Component C)
with 8.8 mL of deionized water.

1.2 Prepare 1X dye binding solution by adding 22 uL of CyQUANT® NF dye reagent (Compo-
nent A) to 11 mL of 1X HBSS buffer.

CyQUANT?® NF Cell Proliferation Assay Kit | 2



Nonadherent cells

1.3 Plate cells in a microplate at density of 100—10,000 cells per well. Allow at least 4 hours
for adhesion before proceeding to the next step in the protocol. The specification of a 4-hour
cell adhesion period is given for initial guidance in setting up the assay.

Note: If a standard curve of fluorescence intensity versus cell number is required (see for
example, Figure 1), determine the culture density before plating using a hemocytometer or
particle counter.

1.4 Remove growth medium from cells by gentle aspiration using a manual or robotic multi-
channel pipettor.

Note: It is important that removal of the growth medium does not cause detachment and loss
of cells. Test compounds that impair adhesion may cause underestimation of cell numbers.

1.5 Dispense 100 pL of 1X dye binding solution (prepared in step 1.2) into each microplate
well using a manual or robotic multichannel pipettor.

Note: Smaller volumes of dye binding solution can be used, according to user preference. For
example, we have reduced the volume to 50 pL per well in some experiments without observ-
ing significant performance deterioration.

1.6 Cover the microplate and incubate at 37°C for 30—60 minutes. This incubation period is
required for equilibration of dye—DNA binding, resulting in a stable fluorescence endpoint.
For small cells such as CHO and 3T3, this period can be as short as 10 minutes. For larger
cells (e.g., HeLa), >30 minutes of incubation is typically required. The specification of 30-60
minutes incubation is given for initial guidance in setting up the assay.

Note: To optimize the incubation time for a particular cell type, measure fluorescence in-
tensity as a function of time after dye addition on a cell sample at the upper end of the assay
range (e.g., 10,000 cells/well). After an initial rapid increase, the fluorescence intensity should
reach a stable plateau (<1% per minute change in intensity reading). The incubation time re-
quired for equilibration of dye-DNA binding may also be reduced by increasing the concen-
tration of dye delivery reagent. For example, add 22 pL of dye delivery reagent (Component
B) to the 22 pL of CyQUANT® NF dye reagent (Component A) in the dye binding solution
(Step 1.2). Note that increasing the dye delivery reagent concentration may increase the cell-
free background signal, resulting in some loss of sensitivity at low cell numbers.

1.7 Measure the fluorescence intensity of each sample using a fluorescence microplate reader
with excitation at ~485 nm and emission detection at ~530 nm. Note that the stable fluo-
rescence intensity endpoint typically persists for at least 2 hours after equilibration (Step

1.6), providing some flexibility in scheduling the fluorescence measurements in experiments
involving multiple assay plates. Fluorescence measurements may be performed at 37°C or at
ambient temperature (typically ~22°C).

2.1 Prepare 11 mL of 1X HBSS buffer by diluting 2.2 mL of 5X HBSS buffer (Component C)
with 8.8 mL of deionized water.

2.2 Prepare 2X dye binding solution by adding 22 pL of CyQUANT® NF dye reagent (Compo-
nent A) to 5.5 mL of 1X HBSS buffer.

2.3 Sediment cells by centrifugation (e.g., 300 x g for 5-7 minutes), resuspend in 1X
HBSS buffer (prepared in step 2.1), and dispense 50 pL aliquots of suspension containing
100-10,000 cells into microplate wells.

Note: If a standard curve of fluorescence intensity versus cell number is required (see for
example, Figure 1), determine the culture density before plating using a hemocytometer or

particle counter.

2.4 Dispense 50 pL of 2X dye binding solution (prepared in step 2.2) into each microplate
well using a manual or robotic multichannel pipettor.
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2.5 Cover the microplate and incubate at 37°C for 30—60 minutes. This incubation period is
required for equilibration of dye—-DNA binding, resulting in a stable fluorescence endpoint. The
specification of 30—60 minutes incubation is given for initial guidance in setting up the assay.

Note: To optimize the incubation time for a particular cell type, measure fluorescence in-
tensity as a function of time after dye addition on a cell sample at the upper end of the assay
range (e.g., 10,000 cells/well). After an initial rapid increase, the fluorescence intensity should
reach a stable plateau (<1% per minute change in intensity reading). The incubation time re-
quired for equilibration of dye—DNA binding may also be reduced by increasing the concen-
tration of dye delivery reagent. For example, add 22 pL of dye delivery reagent (Component
B) to the 22 pL of CyQUANT" NF dye reagent (Component A) in the dye binding solution
(Step 1.2). Note that increasing the dye delivery reagent concentration may increase the cell-
free background signal, resulting in some loss of sensitivity at low cell numbers.

2.6 Measure the fluorescence intensity of each sample using a fluorescence microplate reader
with excitation at ~485 nm and emission detection at ~530 nm. Note that the stable fluo-
rescence intensity endpoint typically persists for at least 2 hours after equilibration (Step

2.5), providing some flexibility in scheduling the fluorescence measurements in experiments
involving multiple assay plates. Fluorescence measurements may be performed at 37°C or at
ambient temperature (typically~22°C).
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Product List current prices may be obtained from our website or from our Customer Service Department.

Cat # Product Name Unit Size
C35006 CyQUANT® NF Cell Proliferation Assay Kit #1000 @SSaY5® ... ...ttt ettt ettt ettt ettt et e eaeeennns 1 kit
C35007 CyQUANT® NF Cell Proliferation Assay Kit *200 @SSays® . ... ....uuuetneunetnette ettt et e te e et e e e e teeneennn 1 kit

CyQUANT?® NF Cell Proliferation Assay Kit | 4



Contact Information

Molecular Probes, Inc.
29851 Willow Creek Road
Eugene, OR 97402
Phone: (541) 465-8300
Fax: (541) 335-0504

Customer Service:

6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338

Fax: (541) 335-0305
probesorder@invitrogen.com

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

Technical Service:

8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353

Toll-Free (800) 438-2209

Fax: (541) 335-0238
probestech@invitrogen.com

Invitrogen European Headquarters
Invitrogen, Ltd.

3 Fountain Drive

Inchinnan Business Park

Paisley PA4 9RF, UK

Phone: +44 (0) 141 814 6100

Fax: +44 (0) 141 814 6260

Email: euroinfo@invitrogen.com

Technical Services: eurotech@invitrogen.com

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 Paisley, United Kingdom. All others
should contact our Technical Service Department in Eugene, Oregon.

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.

Limited Use Label License No. 223: Labeling and Detection Technology

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or
otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or oth-
erwise use this product or its components or materials made using this product or its components for Commercial Purposes. The buyer
may transfer information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not
for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to
use such transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any
activity by a party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are
resold for use in research. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents based
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the
buyer in which this product or its components was employed, provided that neither this product nor any of its components was used

in the manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is
willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than
research, contact Molecular Probes, Inc., Business Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax:
(541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2006, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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