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Fluorescent Deoxyribonuclease I Conjugates

Introduction
Actin is one of the most ubiquitous and evolutionarily con-

served structural proteins of muscle and nonmuscle cells and is 
generally present in two forms: G-actin (globular) and F-actin 
(fibrous). The transformation between these two forms relates 
to the need of the cell for structural rigidity or motion. By using 
selective fluorescent probes with very high affinity for G- or 
F-actin, one can obtain informa tion on the localization of G- and 
F-actin in fixed cells.

DNase I has been used to detect and measure unpolymerized 
actin;1–5 it binds to G-actin with an affinity of about 5 × 108 M–1. 
Molecular Probes offers a broad selection of fluorescent conju-
gates of bovine pancreatic DNase I (Table 1) for selec tively label-
ing monomeric G-actin. Phallotoxin conjugates, also available 
from Molecular Probes, are typically used for the staining of
F-actin.

The influence of cytochalasins on actin structure in monocytes 
has been quantitated by flow cyto metry using Texas Red® DNase I 
(D972) and BODIPY® FL phalla cidin (B607) to stain the G-actin 
and F-actin pools, respectiv ely.6 Fluo res cent DNase I has also 
been used in a model system to study the inter actions of nucleotides, 
cations, and cytochalasin D with mono meric actin.7 

Materials

DNase I conjugates are supplied lyophilized in unit sizes 
of 5 mg. For long-term storage, reconstitute at 5 mg/mL 
(~161 µM) in one of the following buffers:

• phosphate-buffered saline, pH 7.4 (PBS) + 50% v/v glyc erol
• 20 mM Tris, pH 7.6 + 50 mM NaCl + 1 mM DTT +  
 0.1 mg/mL BSA + 50% v/v glyc erol

Glycerol at 50% in these solutions will maintain the liquid 
phase at ≤–20°C without affecting the stability of the enzyme 
conjugate. To avoid nonspecific binding, use only freshly prepared 
solutions or soluti ons stored at ≤–20°C in glycerol. Pancreatic 
DNase I is unusually sensitive to physical denaturation by shaking. 
Mixing should be done by gentle inversion. The lyophilized 
enzyme is stable for at least one year when stored as recom-
mended, protected from light. Recon  stituted enzyme can also be 
stored at 2–6°C, but activity may decrease when stored longer 
than one day at this temperature.

Properties
The molecular weight of the DNase conjugates is about 

31,000 daltons. Peak excitation and emission wavelengths are 
shown in Table 1.

Staining G-Actin with Fluorescent DNase
1. Grow adherent cells on the surface of a coverslip.

2. Wash cells with PBS to remove excess medium. 

3. Fix cells in 3.7% formaldehyde in PBS at room temperature for 
10–15 minutes. Methanol disrupts the cytoskeletal structure or 
dye binding, which results in the absence of filament staining. 

4. Wash three times with PBS.

5. Permeabilize cells in cold 100% acetone at –20°C for 5 min-
utes. Permeabilization can also be achieved by incubation with 
0.1% Triton X-100 in PBS for 5 minutes.

6. Air-dry the samples or immediately rehydrate in PBS for 
5–10 minutes.

7. Wash three times with PBS.

Table 1. Fluorescent DNase I conjugates and their spectral characteristics. 

Cat # Conjugate Abs * Em *

D12371 Alexa Fluor® 488 495 519

D12372 Alexa Fluor® 594 590 617

D972 Texas Red® 597 615 

* Approximate fluorescence excitation (Ex) and emission (Em) maxima, 
in nm. Complete spectra for these dyes are available at our website, 
probes.invitrogen.com.
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8. To the coverslip, add 200 µL of a 9 µg/mL (or 0.3 µM) solution 
of fluorescent DNase I in buffer. Optional: To simultane ously 
label F-actin, also add 1 unit (200 µL of a 0.165 µM solution) of 
a fluorescent phallo toxin. Stain for 15–20 minutes.

9. Wash three times with PBS.
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10. Air-dry the samples. Optional: Add a drop of SlowFade® 
Gold or ProLong® Gold antifade reagent to reduce photobleaching. 
Mount and seal.

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

Cat # Product Name Unit Size
D12371 deoxyribonuclease I, Alexa Fluor® 488 conjugate ........................................................................................................................................... 5 mg
D12372 deoxyribonuclease I, Alexa Fluor® 594 conjugate ........................................................................................................................................... 5 mg
D972 deoxyribonuclease I, Texas Red® conjugate .................................................................................................................................................... 5 mg
P36930 ProLong® Gold antifade reagent ...................................................................................................................................................................... 10 mL
S36930 SlowFade ® Gold antifade reagent .................................................................................................................................................................... 10 mL
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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 Paisley, United Kingdom. All others should contact our Technical Service Department in Eugene, Oregon.

Please visit our website — probes.invitrogen.com — for the most up-to-date 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

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
For research use only. Not intended for any animal or human therapeutic or diagnostic use. 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-profi t 
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 
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 scientifi c 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 Com-
mercial 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, diagnos-
tic 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) 335-0504.

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 Offi ce.

Copyright 2005, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.


