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Product Description 
dCas9-3xFLAG-Biotin is a recombinant catalytically 
dead Cas9 (dCas9) protein derived from a type II-A 
Streptococcus pyogenes Cas9 and expressed in E. coli. 
The dCas9 protein carries D10A and H840A mutations, 
which inactivate the nuclease domains without 
compromising target DNA binding. At the C-terminus, 
the protein is tagged with an SV40 large T antigen 
nuclear localization signal (NLS), 3xFLAG epitope, and 

biotin for ANTI-FLAG-based or streptavidin-based 
pull-down and molecular detection (see Figure 1). 
Therefore, the dCas9 protein can be used for a variety 
of applications including targeted DNA isolation and 
detection.1,2,3 
 
Figure 1.  
Sandwich ELISA of dCas9-3xFLAG-Biotin. 
 

 
 
A plate coated with ANTI-FLAG antibody (Catalog 
number P2983) was incubated with dCas9-3xFLAG-
Biotin (Lot#1, 2, and 3) or non-biotinylated Cas9 Protein 
(Cas9 WT, Catalog number CAS9PROT), washed and 

then incubated with  ExtrAvidin-HRP (Catalog number 
E2886) and color developed with TMB (Catalog number 
T4444). 

The protein can be combined with SygRNA synthetic 
crRNA and tracrRNA to form a three-component RNP 
complex to bind a target DNA of interest (see Figure 2). 
Alternatively, the protein can be complexed with an 
in vitro transcribed (IVT) single guide RNA (sgRNA) for 
target DNA binding. 
 
Figure 2.   
Target recognition by dCas9 RNP complex.  
 

 
 
The dCas9 ribonucleoprotein is made up of the dCas9 
protein and a guide RNA, which can be delivered as a 
single guide RNA or as a tracrRNA and crRNA. The 

5 portion of the crRNA is variable and complementary 
to the target of interest, while the tracrRNA sequence is 
constant.  
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Components  
dCas9-3xFLAG-Biotin is provided lyophilized with a 
Reconstitution Solution and a Dilution Buffer. 
● One vial of lyophilized dCas9-3xFLAG-Biotin 

protein, Catalog Number D110010, 50 g or 250 g 
 
● Reconstitution Solution, Catalog Number 

RSOLUTION, 1 mL of 50% glycerol in water 
 
● Dilution Buffer, Catalog Number DBUFFER, 1 mL 

of 20 mM HEPES, pH 7.5, with 200 mM NaCl. 
 
Reagents Required but Not Provided. 

• Custom SygRNA (synthetic crRNA) can be ordered 
via this link. Alternatively, to purchase custom 
crRNAs click "Request Quotation for Custom 
crRNA Synthesis" at sigma.com/SygRNA. Enter the 

20 bp genomic DNA target sequence (5 to 3) plus 

the adjacent 3 PAM site. 

• tracrRNA - Catalog Number TRACRRNA05N 

• Water, PCR Reagent grade - Catalog Number 
W1754 

 
Precautions and Disclaimer  
For R&D use only.  Not for drug, household, or other 
uses. Please consult the Safety Data Sheet for 
information regarding hazards and safe handling 
practices. 
 
Preparation Instructions  
1. Resuspend the lyophilized dCas9 protein with the 

supplied Reconstitution Solution (Catalog Number 
RSOLUTION). 

a. For 250 g vials, add 50 L of Reconstitution 
Solution per vial to achieve a concentration of 

5 mg/mL (25 pmol/L). 

b. For 50 g vials, add 30 L of Reconstitution 
Solution per vial to achieve a concentration of 

1.7 mg/mL (8 pmol/L). 
 
Note: Precise quantities vary from lot-to-lot, please 
refer to the certificate of analysis for exact protein 
content per vial. 

 
2. Gently tap tube to completely dissolve lyophilized 

powder, incubate for 10 minutes on ice, and spin 
tube briefly to bring material to bottom of tube. 

 
3. If a lower concentration of dCas9 protein is 

required, dilute the dCas9 protein solution with the 
supplied Dilution Buffer (Catalog Number 
DBUFFER) immediately before use. Store diluted 
protein on ice, up to 6 hours. 

 

Storage/Stability  
All components are shipped at ambient temperature. 

Store all components at –20 C upon arrival. Once 
resuspended in the provided Reconstitution Solution, 

the dCas9 protein solution should be stored at –20 C. 
 
Procedure  
RNP Preparation Recommendation 

• Assemble guide RNA:dCas9 RNP complexes on 
ice, immediately before use. 

• In all instances, combine equal molar amounts of 
crRNA:tracrRNA. 

• Preparing RNP in a molar ratio ranging from 1:1:1 
to 5:5:1 (crRNA:tracrRNA:dCas9 protein) is 
suggested. Further optimization may be required 
for certain targets. 

 
Prepare RNP complexes 
This step may be performed before or in parallel to 
protein preparation. 
 
1. Dilute SygRNA crRNA and tracrRNA (or IVT 

sgRNA) to a 20 M working solution using a 10 mM 
Tris buffer, pH between 7 and 8. 

2. Pipette 3 to 6 L (60 to 120 pmol) of each RNA to a 
sterile microcentrifuge tube on ice. 

3. Optional: Anneal the crRNA and tracrRNA by 

incubating the mixture for 5 minutes at 95 C, then 
placing the mixture on ice for 20 minutes. 

4. Add 20 to 60 pmol of dCas9 protein to tube 
containing synthetic crRNA and tracrRNA. Gently 
pipette up-and-down to mix. 

5. Incubate at room temperature for 5-10 minutes for 
complex formation. 
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3xFLAG and SygRNA are trademarks of Sigma-Aldrich 
Co. LLC. 
FLAG, ANTI-FLAG, and ExtrAvidin are registered 
trademarks of Sigma-Aldrich Co. LLC. 
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https://www.sigmaaldrich.com/life-science/functional-genomics-and-rnai/learning-center/custom-crrna-quotation-request.html


 3 

Troubleshooting Guide 

Suspected Issue Solution 

dCas9 protein has denatured after long 
term storage in Dilution Buffer. 

Dilution of the dCas9 protein in the provided dilution buffer is only 
recommended for immediate use. For long term storage, keep the 
protein lyophilized or resuspended in the provided Reconstitution 

Solution and stored at –20 C. 

crRNAs and tracrRNAs need to be 
annealed before complexing with dCas9 
protein. 

Anneal the crRNA and tracrRNA by mixing them in the desired ratio, 

incubating the mixture for 5 minutes at 95 C followed by 20 minutes 
on ice. 

crRNAs and tracrRNAs are degraded. 
For optimal performance, only quality-verified guide RNA should be 
used. Use RNase free pipette tips, preferably those having an aerosol 
barrier. 

 
US Patents Pending 
CRISPR Use License Agreement 
This Product and its use are the subject of one or more of the following patents controlled by The Broad Institute, 
Inc. (BROAD), the Massachusetts Institute of Technology (MIT), or the President and Fellows of Harvard College 
(HARVARD): U.S. Patent Nos. 8,697,359; 8,771,945, and any substitutions, divisions, continuations, reissues, 
renewals, re-examinations or extensions, and corresponding foreign patent applications and patents. 

BEFORE OPENING OR USING THIS PRODUCT, PLEASE READ THE TERMS AND CONDITIONS SET FORTH IN THIS 
LICENSE AGREEMENT. YOUR USE OF THIS PRODUCT SHALL CONSTITUTE ACKNOWLEDGMENT AND ACCEPTANCE 
OF THESE TERMS AND CONDITIONS. If you do not agree to use this Product pursuant to the terms and conditions 
set out in this License Agreement, please contact Sigma Technical Services within ten days of receipt to return the 
unused and unopened Product for a full refund; provided, however, that custom-made Products may not be 
returned for a refund. 

The purchase of this Product conveys to you, the buyer, the non-transferable right to use the purchased Product 
for Licensed Research Use (see definition below) subject to the conditions set out in this License Agreement. If 

you wish to use this Product for any purpose other than Licensed Research Use, you must first obtain an 

appropriate license (see information set out below). 

This Product may not be used for any purpose other than Licensed Research Use. Your right to use this Product for 
Licensed Research Use is subject to the following conditions and restrictions: 

"Licensed Research Use" means any use for research purposes, with the following exceptions: (i) you may not sell 
or otherwise transfer Licensed Products (including without limitation any material that contains a Licensed Product 
in whole or part) or any Related Material to any other person or entity, or use Licensed Products or any Related 
Material to perform services for the benefit of any other person or entity, (ii) You may use only the purchased 

amount of the Licensed Products and components of the Licensed Products, and shall use any Related Material, 
only for your internal research as a research tool for research purposes; provided, however, that notwithstanding 
the foregoing, you shall not use the Licensed Products for: (a) any clinical use, including, without limitation, 
diagnostic and prognostic use, (b) any human, veterinary, livestock or commercial agricultural use, (iii) 
modification or reverse-engineering of the Product in any way or creating any derivatives or sequence variants 
thereof, or (iv) the manufacture, distribution, importation, exportation, transportation, sale, offer for sale, 
marketing, promotion or other exploitation or use of, or as, a testing service, therapeutic or diagnostic for humans 
or animals, and not for any Commercial Purposes, (v) you shall use Licensed Products and any Related Material in 

compliance with all applicable laws and regulations, including without limitation applicable human health and 
animal welfare laws and regulations. 

“Commercial Purposes” means (a) the practice, performance or provision of any method, process or service, or 
(b) the manufacture, sale, use, distribution, disposition or importing of any product, in each case (a) or (b) for 
consideration, e.g., a fee, or on any other commercial basis. 

Your right to use the Product will terminate immediately if you fail to comply with these terms and conditions. You 
shall, upon such termination of your rights, destroy all Product, Modified Animals, and components thereof in your 
control, and notify Sigma of such in writing. 



 4 

Broad, MIT and Harvard make no representations or warranties of any kind concerning the patent rights and 
hereby disclaim all representations and warranties, express or implied, including without limitation warranties of 
merchantability, fitness for a particular purpose, noninfringement of intellectual property rights of Broad, MIT, 
Harvard or third parties, validity, enforceability and scope of patent rights, validity of any claims, whether issued 
or pending, and the absence of latent or other defects, whether or not discoverable. In no event shall Broad, MIT, 

Harvard or their directors, trustees, officers, employees, agents, faculty, affiliated investigators or students, be 
liable for incidental or consequential damages of any kind, including without limitation economic damages or 
injury to property and lost profits, regardless of whether Broad, MIT or Harvard shall be advised, shall have other 
reason to know, or in fact shall know of the possibility of the foregoing. 

For information on purchasing a license to this Product for purposes other than Licensed Research Use, contact 
your local Sigma Sales representative, who will refer you to the proper licensing representative, or in the USA call 
800-325-3010. 

2019 Sigma-Aldrich Co. LLC. All rights reserved. SIGMA-ALDRICH is a trademark of Sigma-Aldrich Co. LLC, registered in the US and other 
countries. Sigma brand products are sold through Sigma-Aldrich, Inc. Purchaser must determine the suitability of the product(s) for their 

particular use. Additional terms and conditions may apply. Please see product information on the Sigma-Aldrich website at 
www.sigmaaldrich.com and/or on the reverse side of the invoice or packing slip. 


