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HCS NuclearMask™ Stains

Introduction

In image-based high-content screening (HCS) assays, cell or object identification is the first 
step of automated image acquisition and analysis. For many image anlaysis algorithms, the 
cell identification process begins with the detection of fluorescently stained nuclei. Using the 
position of the stained nucleus as a guide, the software then extrapolates to build a mask that 
marks the probable position of the cytoplasmic region. 

The versatile HCS NuclearMask™ stains, which survive standard formaldehyde-based fixation 
and detergent-based permeabilization methods, can be applied to live and fixed cells. HCS 
NuclearMask™ reagents are available in a wide range of fluorescent colors from blue to deep 
red for multiplexing flexibility (Table 2). Sufficient quantities are provided to stain ten 96-well 
plates using an assay volume of 100 μL per well. 

In addition to the HCS NuclearMask™ stains, Invitrogen also offers a series of HCS CellMask™ 
reagents. In some applications, cell identification based on nuclear staining alone is not 
adequate because the cytoplasmic region assigned by some image analysis algorithms does 
not accurately identify the actual cell boundaries. The HCS CellMask™ stains label the entire 
cell (i.e., cytoplasm and the nucleus), and provide an accurate backdrop against which to asses 
the features of interest.

Visit www.invitrogen.com/hcs for more information on other HCS-compatible products 
from Invitrogen.

Table 1. Contents and storage information.

Material Amount Concentration Storage Stability

HCS NuclearMask™ Blue stain 65 µL 2000X concentrate
2–6°C•	
Protect from light•	

When stored as directed, 
this product is stable for at 
least 1 year.

HCS NuclearMask™ Red stain 125 µL 1000X concentrate in DMSO ≤–20°C•	
Desiccate•	
Protect from light•	HCS NuclearMask™ Deep Red stain 400 µL 250X concentrate in DMSO

Number of assays: Each HCS NuclearMask™ product provides sufficient material for approximately 10 × 96-well plates based on the 
protocol below. 

Approximate fluorescence excitation/emission maxima: See Table 2 and Figure 1.
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Figure 1. Fluorescence spectra of HCS NuclearMask™ Blue (panel A), HCS NuclearMask™ Red (panel B), and 
HCS NuclearMask™ Deep Red (panel C) stains. 
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Table 2. Approximate excitation and emission maxima for the HCS NuclearMask™ stains.

HCS NuclearMask™ Stain Ex/Em*

HCS NuclearMask™ Blue stain 350/461

HCS NuclearMask™ Red stain 622/645

HCS NuclearMask™ Deep Red stain 638/686

*Approximate fluorescence excitation/emission maxima, in nm.
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Before You Begin

Materials Required but Not 
Provided Flat-bottom 96-well microplates•	

Paraformaldehyde 16% aqueous solution for staining fixed cells•	
Phosphate buffered saline (PBS)•	

Caution DMSO (in the reagent) is known to facilitate the entry of organic molecules into tissues. 
Handle reagents containing DMSO using equipment and practices appropriate for the 
hazards posed by such materials. Dispose of the reagents in compliance with all pertaining 
local regulations. Always wear protective laboratory clothing and gloves when handling this 
reagent.

Preparing Stock Solutions The following protocol prepares sufficient material to stain one 96-well plate using an assay 
volume of 100 µL per well.

	 1.1	 On the day of the assay, prepare a 1X HCS NuclearMask™ staining solution by adding the 
appropriate amount of stain to 10 mL complete medium (for staining live cells) or appropriate 
buffer (for staining fixed cells):

If using HCS NuclearMask™ Blue stain, add 5 μL•	
If using HCS NuclearMask™ Red stain, add 10 μL•	
If using HCS NuclearMask™ Deep Red stain, add 40 μL•	

	 1.2	 If fixing cells, prepare the fixative solution by diluting 16% aqueous paraformaldehyde 
solution with PBS to obtain a 4% paraformaldehyde fixative solution.

Experimental Protocols 

Staining Live Cells

	 2.1	 Remove medium.

	 2.2	 Add 100 µL HCS NuclearMask™ cell staining solution (prepared in step 1.1) directly to the 
cells and incubate for 30 minutes under normal cell culture conditions.

	 2.3	 Optional: You may fix the cells as described in steps 3.1–3.3.

	 2.4	 Proceed to Imaging and Analysis.

Staining Fixed Cells

	 3.1	 Remove medium.

	 3.2	 Add 4% paraformaldehyde fixative solution (prepared in step 1.2) to each well and incubate 
for 15 minutes at room temperature.

	 3.3	 Remove fixative solution and wash wells once with PBS.
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	 3.4	 Add 100 µL HCS NuclearMask™ cell staining solution (prepared in step 1.1) directly to the 
cells and incubate for 30 minutes at room temperature. 

	 3.5	 Proceed to Imaging and Analysis.

Imaging and Analysis

	 4.1	 Wash wells once with PBS. You may omit this step; however, washing the wells may improve 
the signal to noise ratio. 

	 4.2	 Add 100 µL of PBS to each well and seal the plate. 

	 4.3	 Scan the plate using appropriate excitation/emission filters. The fluorescence excitation and 
emission spectra for the HCS NuclearMask™ stains are shown in Table 2 and Figure 1.

Note: For additional help in choosing the ideal fluorophore for your application or 
instrumentation, visit our online spectral viewer at www.invitrogen.com/spectraviewer. You 
can not only plot the excitation and emission spectra of up to five fluorophores, but also 
include excitation and emission filters or laser excitation lines to customize the program to 
your instrument.

Product List  	Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
H10294 HCS NuclearMask™ Deep Red stain *250X concentrate in DMSO* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                   400 µL 
H10325 HCS NuclearMask™ Blue stain *for 10 × 96-well plates* *2000X concentrate* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                        65 µL
H10326 HCS NuclearMask™ Red stain *for 10 × 96-well plates* *1000X concentrate* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                        125 µL
Related Products
H32712 HCS CellMask™ Red stain *for 10 × 96-well plates*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                 1 set
H32713 HCS CellMask™ Orange stain *for 10 × 96-well plates* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                              1 set
H32714 HCS CellMask™ Green stain *for 10 × 96-well plates* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                               1 set
H32720 HCS CellMask™ Blue stain *for 10 × 96-well plates* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                 1 set
H32721 HCS CellMask™ Deep Red stain *for 10 × 96-well plates*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                           1 set
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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

For country-specific contact information, 
visit www.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.

Limited Use Label License No. 289: HCS Disclaimer
Purchase of this product does not convey a license to use this product in high content screening (“HCS”) methods. Licenses from third 
parties may be required depending on the intended use of this product. 

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 2009, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.


