
Click-iT™ EdU Alexa Fluor® High-Throughput Imaging (HCS) Assay 

Table 1. Contents and storage information.

Material A10027 A10028 A10209 C10082 A10208 C10081 Concentration Storage*

EdU 
(Component A)

255 µg 1.28 mg 255 µg 1.28 mg 255 µg 1.28 mg NA

2–6˚C
Desiccate
Protect from 
light
DO NOT 
FREEZE

•
•
•

•

Alexa Fluor® azide 
(Component B)

1 vial
(Alexa 
Fluor® 
488)

1 vial
(Alexa 
Fluor® 
488)

1 vial
(Alexa 
Fluor® 
594)

1 vial
(Alexa 
Fluor® 
594)

1 vial 
(Alexa 
Fluor® 
647)

1 vial
(Alexa 
Fluor® 
647)

NA

Dimethylsulfoxide 
(DMSO, 
Component C)

500 µL 1 mL 500 µL 1 mL 500 µL 1 mL NA

Click-iT™ EdU 
reaction buff er 
(Component D)

4 mL 15 mL 4 mL 15 mL 4 mL 15 mL
10X solution 
containing Tris-
buff ered saline

CuSO4 
(Component E)

1 vial 1 vial 1 vial 1 vial 1 vial 1 vial
100 mM  
aqueous 
solution

Click-iT™ EdU 
buff er additive 
(Component F)

400 mg 400 mg 400 mg 400 mg 400 mg 400 mg NA

Hoechst 33342
(Component G)

25 µL 125 µL 25 µL 125 µL 25 µL 125 µL
10 mg/mL in 
water

*These storage conditions are appropriate when storing the entire kit upon receipt. For optimal storage conditions for each 
component, see labels on the vials. NA = Not applicable.

Stability: When stored as directed this kit is stable for 1 year.

Number of assays: Suffi  cient material is supplied for 2 × 96 tests (Cat. nos. A10027, A10208, A10209) or 10 × 96 tests (Cat. nos. A10028, 
C10081, C10082), based on the protocol below. 

Approximate fl uorescence excitation/emission maxima: Alexa Fluor® 488 azide: 495/519 in nm; Alexa Fluor® 594 azide: 590/615 in 
nm; Alexa Fluor® 647 azide: 650/670 in nm; Hoechst 33342: 350/461 in nm, bound to DNA.

Introduction

Measuring a cell’s ability to proliferate is a fundamental method for assessing cell health, 
determining genotoxicity, and evaluating anti-cancer drugs. The most accurate method 
of doing this is by directly measuring DNA synthesis. Initially this was performed by 
incorporation of radioactive nucleosides, i.e., 3H-thymidine. This method was replaced by 
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antibody-based detection of the nucleoside analog bromo-deoxyuridine (BrdU). The Click-
iT™ EdU Assay from Invitrogen is a novel alternative to the BrdU assay. EdU (5-ethynyl-2´-
deoxyuridine) provided in the kit is a nucleoside analog of thymidine and is incorporated into 
DNA during active DNA synthesis. Detection is based on a click reaction,1-4 a copper (Cu+1) 
catalyzed covalent reaction between an azide and an alkyne. In this application, the EdU 
contains the alkyne and the Alexa Fluor® dye contains the azide.  The advantages of the Click-
iT™ EdU labeling are readily evident while performing the assay. The small size of the dye 
azide allows for efficient detection of the incorporated EdU using mild conditions. Standard 
aldehyde-based fixation and detergent permeabilization are sufficient for the Click-iT™ 
detection reagent to gain access to the DNA. This is in contrast to BrdU assays that require 
DNA denaturation (typically using HCl or heat or digestion with DNase) to expose the BrdU 
so that it may be detected with an anti-BrdU antibody (Figure 1).

Sample processing for the BrdU assay can result in signal alteration of the cell cycle 
distribution as well as destruction of antigen recognition sites when using the HCl method. 
In contrast, the EdU assay kit is not only easy to use but also compatible with cell cycle dyes. 
This EdU assay kit can also be multiplexed with surface and intracellular marker detection 
using antibodies (see Table 2 for details).

The kit contains all of the components needed to label and detect the incorporated EdU as 
well as perform cell cycle analysis on samples from adherent cells (Figure 2). For cell cycle 
analysis, the kit is supplied with blue fluorescent Hoechst 33342 dye for cell cycle staining 
or cell registration. The kit is available in a 2-plate and 10-plate size, and includes sufficient 
reagents for performing 2 × 96 or 10 × 96 tests, respectively, in a plate-based assay format 
using 100 µL reaction buffer per test. 

Figure 1. Detection of the incorporated EdU with the Alexa Fluor® azide versus incorporated BrdU with an anti-BrdU 
antibody. The small size of the Alexa Fluor® azide eliminates the need to denature the DNA for the EdU detection reagent 
to gain access to the nucleotide.
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Figure 2. Workflow diagram for the Click-iT™ EdU Cell Proliferation Assay for High-Throughput 
imaging (HCS).

Plate cells 

Incubate cells with EdU and other live-cell stains

Fix and permeabilize cells

Detect EdU

Image acquisition and analysis

Sample treatment

Treat cells with antibodies and other fi xed-cell stains (i.e., cell cycle or 
nuclear stain)

Table 2. Click-iT™ EdU detection reagent compatibility.

Fluorescent molecule Compatibility*

Qdot® nanocrystals Use Qdot® nanocrystals after the Click-iT™ detection reaction.

Fluorescent proteins (GFP)
Use organic dye-based reagents, such as TC-FlAsH™ or TC-ReAsH™ reagents, 
for protein expression detection or anti-GFP rabbit or chicken antibodies 
before the Click-iT™ detection reaction..

Organic dyes such as Alexa 
Fluor® dyes, fl uorescein (FITC)

Completely compatible with the Click-iT™ detection reaction. 

TC-FlAsH™ or TC-ReAsH™ 
reagents

Detect the tetracysteine (TC) tag with FlAsH™ or ReAsH™ reagents before 
the Click-iT™ detection reaction.

*Compatibility indicates whether the fl uorescent molecule itself or the detection methods involve components 
that are unstable in the presence of copper catalyst used for the Click-iT™ EdU detection reaction.
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Before You Begin 

Materials Required but Not 
Provided Phosphate buffered saline (PBS, Invitrogen Cat. no. 14190-144 or 14190-250)

3.7% Formaldehyde in PBS

0.5% Triton® X-100 in PBS

3% Bovine serum albumin (BSA) in PBS (3% BSA in PBS), pH 7.4

Deionized water or 18 megohm purified water

96-well plates (recommended for the specific imaging instrument)

Cautions Hoechst 33342 (Component G) is a known mutagen. Use the dye with appropriate 
precautions.

DMSO (Component C), provided as a solvent in this kit, 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.

Preparing the Stock Solutions  

 1.1 Allow vials to warm to room temperature before opening.

 1.2 Prepare a 10 mM solution of EdU (Component A) as follows: 

For 2-plate kit (Cat. nos. A10027, A10208, A10209), add 100 µL DMSO (Component C) or 
aqueous solution (i.e. buffer, saline) to EdU (Component A) and mix well. 

For 10-plate kit (Cat. nos. A10028, C10081, C10082), add 500 µL DMSO (Component C) 
or aqueous solution (i.e. buffer, saline) to EdU (Component A) and mix well.

After use, store any remaining stock solution at ≤–20˚C. When stored as directed the stock 
solution is stable for up to 1 year. 

 1.3 Prepare a working solution of the Alexa Fluor® azide, (Component B) as follows:

For 2-plate kit (Cat. nos. A10027, A10208, A10209), add 70 µL DMSO (Component C) to 
Component B and mix well. 

For 10-plate kit (Cat. nos. A10028, C10081, C10082), add 330 µL DMSO (Component C) 
to Component B and mix well.

After use, store any remaining working solution at ≤–20˚C. When stored as directed, this 
working solution is stable for up to 1 year.

 1.4 Prepare a working solution of 1X Click-iT™ EdU reaction buffer (Component D) as follows:

For 2-plate kit (Cat. nos. A10027, A10208, A10209), make 40 mL 1X Click-iT™ EdU 
reaction buffer by transferring all of the solution (4 mL) in the Component D bottle to 
36 mL of deionized water. Rinse the Component D bottle with some of the diluted Click-
iT™ EdU reaction buffer to ensure the transfer of all of the 10X concentrate. 

For 10-plate kit (Cat. nos. A10028, C10081, C10082), make 150 mL of 1X Click-iT™ EdU 
reaction buffer by transferring all of the solution (15 mL) in the Component D bottle to 
135 mL of deionized water. Rinse the Component D bottle with some of the diluted Click-
iT™ EdU reaction buffer to ensure the transfer of all of the 10X concentrate.

To make smaller amounts of 1X Click-iT™ EdU reaction buffer, dilute volumes from the 
Component D bottle 1:10 with deionized water. After use, store any remaining 1X solution at 
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2–6˚C. When stored as directed, this 1X solution is stable for 6 months.

 1.5 To make a 10X stock solution of the Click-iT™ EdU buffer additive (Component F), add 2 mL 
deionized water to the vial and mix until fully dissolved. After use, store any remaining stock 
solution at ≤–20˚C. When stored as directed, this stock solution is stable for up to 1 year.

Experimental Protocols

Labeling Cells with EdU The following protocol was developed with A549, HeLa, and NIH/3T3 cells with an optimized 
EdU concentration of 10 µM, but can be adapted for any adherent cell type. Growth 
medium, cell density, cell type variations, and other factors may influence labeling. In initial 
experiments, we recommend testing a range of EdU concentrations to determine the optimal 
concentration for your cell type and experimental conditions. Although sufficient material is 
included with the kit for standard dose response, additional EdU (Invitrogen, Cat. no. A10044) 
is available. If currently using a BrdU based assay for cell proliferation, a similar concentration 
to BrdU will be a good starting concentration for EdU. 

 2.1  Plate cells in 96-well plates at desired density and allow cells to recover overnight before 
additional treatment.

 2.2 Treat the cells as desired.

 2.3  Prepare a 2X working solution of EdU (Component A) in complete medium from the 10 mM 
stock solution prepared in step 1.2. A suggested starting concentration range is 10–20 µM. 
Add 100 µL 2X EdU stock solution to each well containing 100 µL of complete medium. 

  For longer incubations, i.e., >24 hours, lower concentrations are recommended. For shorter 
incubations, i.e., ≤30–45 minutes, higher concentrations can be used. For a negative staining 
control, include cells from the same population but do not treat with EdU.

 2.4  Incubate under conditions optimal for cell type for the desired length of time. The time of 
EdU exposure to the cells allows for the direct measurement of cells synthesizing DNA. The 
choice of time points and length of time for pulsing depends on the cell growth rate. Pulse 
labeling of cells by brief exposures to EdU permits studies of cell-cycle kinetics.

 2.5  Proceed immediately to Cell Fixation and Permeabilization (steps 3.1–3.4) followed by 
EdU Detection (steps 4.1–4.6). 

Cell Fixation and 
Permeabilization Note: This protocol is optimized with a fixation step using 3.7% formaldehyde in PBS 

followed by a 0.5% Triton® X-100 permeabilization step, but is amenable to other fixation/
permeabilization reagents such as methanol and saponin.

 3.1 After incubation, remove media and add 100 µL/well 3.7% formaldehyde in PBS. Incubate for 
15 minutes at room temperature.

 3.2 Remove fixative and wash cells twice with 100 µL/well 3% BSA in PBS.

 3.3 Remove the wash solution.

 3.4 Add 100 µL/well 0.5% Triton® X-100 in PBS and incubate for 20 minutes at room 
temperature.
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EdU Detection

 4.1 Prepare 1X Click-iT™ EdU buffer additive (see Table 3) by diluting the 10X solution (prepared 
in step 1.5) 1:10 in deionized water. Prepare this solution fresh and use the solution on the 
same day.

 4.2 Prepare Click-iT™ reaction cocktail according to Table 3.

Note: Use the Click-iT™ reaction cocktail within 15 minutes of preparation.

 4.3 Remove the permeabilization buffer (step 3.4) and wash cells twice with 100 µL/well 3% BSA 
in PBS. Remove the wash solution.

 4.4 Add 100 µL Click-iT™ reaction cocktail (prepared in step 4.2) to each well and mix well.

 4.5 Incubate for 30 minutes at room temperature, protected from light.

 4.6 Remove the reaction cocktail and wash once with 100 µL /well 3% BSA in PBS. Remove the 
wash solution.

  If antibody labeling is desired, proceed to section 5. For DNA staining and cell cycle 
distribution, proceed to section 6. If no additional staining is desired, proceed to Imaging 
and Analysis. 

Antibody Detection (optional) 

 5.1 If required, block the plate with 100 µL/well 3% BSA in PBS for the recommended time, 
protected from light.

 5.2 Remove the blocking solution from the wells.

 5.3 Prepare primary antibodies (as recommended by the manufacturer) and add at least 40 µL/
well of the primary antibody solution.

 5.4 Incubate for the recommended time and temperature, protected from light.  Remove the 
antibody solution.

 5.5 Wash each well twice with 100 µL/well 3% BSA in PBS. Remove the wash solution.

 5.6 Prepare and add the secondary antibody as recommended by the manufacturer.

 5.7 Incubate for the recommended time and temperature, protected from light. Remove the 
antibody solution.

Table 3. Click-iT™ reaction cocktails.

Reaction components
Number of plates

0.5 1 2 3 4 5 10
1X Click-iT™ reaction buff er 
(prepared in step 1.4)

5.1 mL 10.3 mL 20.6 mL 30.9 mL 41.2 mL 51.5 mL 103 mL

CuSO4 (Component H) 240 µL 480 µL 960 µL 1.44 mL 1.92 mL 2.4 mL 4.8 mL

Alexa Fluor® azide 
(prepared in step 1.3) 

15 µL 30 µL 60 µL 90 µL 120 µL 150 µL 300 µL

Reaction buff er additive 
(prepared in step 4.1)

600 µL 1.2 mL 2.4 mL 3.6 mL 4.8 mL 6.0 mL 12 mL

Total volume 6 mL 12 mL 24 mL 36 mL 48 mL 60 mL 120 mL
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 5.8 Wash each well twice with 100 µL/well 3% BSA in PBS. Remove the wash solution.

  For DNA staining and cell cycle distribution, proceed to section 6. If no additional staining is 
desired, proceed to Imaging and Analysis. 

DNA Staining and Cell Cycle 
Distribution

 6.1 Wash each well with 100 µL/well PBS. Remove the wash solution.

 6.2 Dilute Hoechst 33342 (Component G) solution 1:2000 in PBS to obtain a 1X Hoechst 33342 
solution (final concentration is 5 µg/mL).

  Note: A range between 2–10 µg/mL of Hoechst 33342 has been shown to work.

 6.3 Add 100 µL/well 1X Hoechst 33342 solution. Incubate for 30 minutes at room temperature, 
protected from light. Remove the Hoechst 33342 solution. 

 6.4 Wash each well twice with 100 µL/well PBS. Remove the wash solution.

Imaging and Analysis

 7.1 Add 100 µL/well PBS. Seal the plate with plate sealing film, if desired.

 7.2 Image and analyze the plate using instrument filter sets appropriate for Hoechst 33342, the 
Alexa Fluor® dye, and any secondary reagent used in the experiment.

References
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Prod uct List Current pric es may be ob tained from our website or from our Customer Service Department.

Cat No. Product Name Unit Size
A10027 Click-iT™ EdU Alexa Fluor® 488 High-Throughput Imaging (HCS) Assay *2-plate size*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A10028 Click-iT™ EdU Alexa Fluor® 488 High-Throughput Imaging (HCS) Assay *10-plate size*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A10209 Click-iT™ EdU Alexa Fluor® 594 High-Throughput Imaging (HCS) Assay *2-plate size*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
C10082  Click-iT™ EdU Alexa Fluor® 594 High-Throughput Imaging (HCS) Assay *10-plate size* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A10208 Click-iT™ EdU Alexa Fluor® 647 High-Throughput Imaging (HCS) Assay *2-plate size*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
C10081 Click-iT™ EdU Alexa Fluor® 647 High-Throughput Imaging (HCS) Assay *10-plate size*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
Related Products
A10034 Click-iT™ EdU Pacific Blue™ Flow Cytometry Assay Kit *50 assays*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A10044 EdU (5-ethynyl-2´-deoxyuridine) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 mg
C35002 Click-iT™ EdU Alexa Fluor® 488 Flow Cytometry Assay Kit *50 assays*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
A10202 Click-iT™ EdU Alexa Fluor® 647 Flow Cytometry Assay Kit *50 assays*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
C10083  Click-iT™ EdU Alexa Fluor® 488 Imaging Kit *50 coverslips*   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
C10084  Click-iT™ EdU Alexa Fluor® 594 Imaging Kit *50 coverslips*   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
C10085  Click-iT™ EdU Alexa Fluor® 647 Imaging Kit *50 coverslips*   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
H1399 Hoechst 33342, trihydrochloride, trihydrate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   100 mg
H3570 Hoechst 33342, trihydrochloride, trihydrate *10 mg/mL solution in water*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 mL
H21492 Hoechst 33342, trihydrochloride, trihydrate *FluoroPure™ grade* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 mg
14190-144 Dulbecco’s Phosphate Buffered Saline 1X without Calcium Chloride without Magnesium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 mL
14190-250 Dulbecco’s Phosphate Buffered Saline 1X without Calcium Chloride without Magnesium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 × 500 mL

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 pur pos es only. These products must be used 
by, or directl y under the super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please 
read the Material Safety Data Sheet pro vid ed for each prod uct; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology
The manufacture, use, sale or import of this product may be subject to one or more patents or pending applications owned or licensed 
by Invitrogen Corporation. The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of 
the product and components of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity) 
in a manner consistent with the  accompanying product literature. 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 otherwise 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 infor-
mation 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. For products 
that are subject to multiple limited use label licenses, the most restrictive terms apply. Invitrogen Corporation will not assert a claim 
against the buyer of infringement of patents that are owned or controlled by Invitrogen Corporation and/or Molecular Probes, Inc. 
which cover this product 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-
 tain ing the des ig na tion ® are reg is tered with the U.S. Patent and Trade mark Office.

Copyright 2007, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.


