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Important Information 
 

Storage and 
Shipping 

The β-Gal Staining Kit is shipped at -20° C. Please see the table below for storage 
conditions. 

 
Kit Components The kit components, composition, amount and storage conditions are listed in 

the table below. Enough reagents are provided to stain fifty 60 mm plates.  
 

Component Composition Amount Storage 
10X PBS (Phosphate 
Buffered Saline) 

0.017 M KH2PO4 
0.05 M Na2HPO4 
1.5 M NaCl, pH 7.4 

60 ml Room 
temperature 

X-gal (5-bromo-4-chloro-3-
indolyl-β-D-
galactopyranoside) 

provided as a powder 150 mg -20°C 

Staining Solution A 400 mM potassium 
ferricyanide 

1.5 ml -20°C 

Staining Solution B 400 mM potassium 
ferrocyanide 

1.5 ml -20°C 

Staining Solution C 200 mM magnesium 
chloride 

1.5 ml -20°C 

10X Fixative Solution 20% formaldehyde 2% 
glutaraldehyde  in 
10X PBS 

15 ml -20°C 

pcDNA3.1/His/LacZ 
Control Vector 

lyophilized 10 µg -20°C 

 
Product 
Qualification 

Ten micrograms of the control vector (pcDNA3.1/His/lacZ) was transfected 
into approximately 3x106 cells in a 60 mm tissue culture dish using standard 
CaPO4 transfection method. Thirty-six hours after transfection, cells expressing 
the lacZ gene product, β-galactosidase, were stained using the β-Gal Staining 
Kit. Color development must be visible in 2 hours after addition of the staining 
solution. 

 
Materials Supplied 
by the User 

The following materials are required for use with this kit. 
• 37°C incubator 
• Phase contrast or light microscope 
• N-N-dimethylformamide (DMF) 
• 70% glycerol (optional) 
• Polypropylene tubes (15 or 50 ml) 

 



  2 
 

Overview 
 

Introduction The β-Gal Staining Kit from Invitrogen provides reagents required to determine 
the percentage of cells transfected with a plasmid expressing lacZ. LacZ is a 
bacterial gene often used as a reporter construct in eukaryotic transfection 
experiments because the gene product, β-galactosidase, is resistant to 
proteolysis in cellular lysates and its activity is easily assayed. β-galactosidase 
catalyzes the hydrolysis of β-galactosides, i.e. X-gal, producing a blue color that 
can be visualized under a microscope. 

 
Experimental 
Outline 

The table below provides a general overview of the steps involved in the β-Gal 
Staining Kit. 
 

Step Action 
1 Transfect cells with a plasmid expressing lacZ. 
2 Fix cells to the plates using the fixative solution. 
3 Wash cells and incubate with an X-gal containing 

solution. 
4 Examine cells, counting both the number of blue cells 

and the total number of cells per field of view. 
5 Determine the percentage of cells staining blue to 

estimate transfection efficiency. 

 

 
This system assumes that all transfected DNA was prepared by the same 
method. Different methods of preparation will affect the transfection efficiency. 

 

 

The 10X Fixative Solution contains glutaraldehyde and formaldehyde. 
Glutaraldehyde is corrosive and a carcinogen and can be absorbed through the 
skin. Formaldehyde is poisonous and is also absorbed through the skin. 
Potassium ferricyanide and potassium ferrocyanide are harmful by inhalation, 
skin contact, and swallowing. Wear gloves, goggles, lab coats and other 
protective gear when handling these solutions. 

 

���������
 

Please dispose of all hazardous substances in accordance with federal, state, and 
local regulations. 

 
Positive Control pcDNA3.1His/LacZ (8.6 kb) is provided as a positive control vector for 

mammalian transfection and expression. It may be used to optimize transfection 
conditions for your cell line. The E. coli gene encoding β-galactosidase is 
expressed in mammalian cells using the immediate-early promoter from 
cytomegalovirus. 
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How to Use This Kit 
 

Introduction The protocol below is written for 60 mm plates. The general procedure calls for 
half the volume of the tissue culture media (e.g. 1 ml for 35 mm wells or plates, 
2.5 ml for 60 mm plates, and 5 ml for 100 mm plates). 

 
Before Starting Be sure to have cells transfected with a lacZ construct. Prepare the following 

solutions: 
• Dilute the 10X PBS and 10X Fixative Solutions with distilled water to make 

1X solutions. You need 10.5 ml 1X PBS and 3 ml 1X Fixative Solution per 
60 mm plate. 

• Dissolve 20 mg X-gal in 1 ml DMF to prepare a stock solution. Excess X-gal 
solution can be stored at -20°C in a light-resistant container for one month. 
Always use polypropylene plastic or glass to make X-gal solutions. Do not 
use polystyrene.  

 
Procedure The following procedure is for staining one 60 mm plate: 

1. Remove the growth medium from the transfected cells and rinse the plate 
once with 2.5 ml 1X PBS. 

2. Fix the cells with 3 ml 1X Fixative Solution for 10 minutes at room 
temperature. 

3. While the plate is in the Fixative Solution, prepare the Staining Solution. Be 
sure to use polypropylene plastic. 

25 µl Solution A 
25 µl Solution B 
25 µl Solution C 

125 µl 20 mg/ml X-gal in DMF 
2.3 ml 1X PBS 

4. Rinse the plate twice with 2.5 ml 1X PBS. 
5. Add 2.5 ml Staining Solution to the plate. Incubate at 37°C for 0.5 to 2.0 

hours, or longer until the cells stain blue. Rock the plates occasionally to 
ensure even coverage of the plate.  
Note: If cell confluency is high, do not stain cells for longer than 2 hours 
before counting. This may result in a greater number of cells staining due to 
diffusion through gap-junctions. Cells may need to be stained overnight if 
the confluency or expression level is low. If your 37°C incubator is not 
humidified, seal the plate with parafilm to prevent it from drying out. 

6. Check the cells under a microscope (200x total magnification) for the 
development of blue color. Count total cells and blue cells in 5-10 random 
fields of view and use the average to estimate transfection efficiency (see next 
page for Calculation). For long-term storage of stained plates, dispose of the 
Staining Solution and overlay the cells with 70% glycerol. Store at +4°C. 

continued on next page 
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How to Use This Kit, continued 
 

Calculation Calculate the percent of cells expressing β-galactosidase (% transfection) with 
the following formula: 

Total number of blue cells    x  100 = % transfection 

Total number of cells  
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This procedure may be adjusted for use with larger or smaller culture plates 
and/or multiple plates. 

 
Troubleshooting The table below describes solutions to some possible problems. 

 

Problem Reason Solution 
No X-gal added to staining to 
staining solution 
Old X-gal solution used 

Add fresh X-gal to plates. 

Cells were not fixed properly Fix cells for a full 10 minutes. 
Check transfection protocol and 
repeat transfection using the 
control plasmid. 
Plasmid preparation was 
contaminated causing a decrease 
in transfection efficiency (see 
Plasmid Preparation below). 

Transfection was unsuccessful 

Try a different method of 
transfection. 

Construct does not properly 
express β-galactosidase 

If not using the control vector 
provided, sequence the construct 
to ensure that the lacZ gene is in-
frame with an ATG. 

No cells stain blue 

Cells not washed properly after 
fixative treatment 

Wash cells thoroughly. Glut-
araldehyde will interfere with 
color development. 

Too much DNA transfected per 
plate 

Transfect cells using less DNA. All cells stain blue 

Cells may express endogenous 
β-galactosidase like activity 

Test by staining non-transfected 
cells. If endogenous activity is 
found, use a different cell line. 

 
Plasmid 
Preparation 

Plasmid DNA must be of high quality and free of contaminants. We recommend 
CsCl gradient ultracentrifugation to purify your construct for transfection. Do 
not use boiled or alkaline lysis miniprep DNA. Refer to Current Protocols in 
Molecular Biology, pp. 9.1.5-9.1.6. for large-scale plasmid purification protocols.  
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Technical Service 
 

World Wide Web 

 

Visit the Invitrogen Web Resource using your World Wide Web browser. At the 
site, you can: 
• Get the scoop on our hot new products and special product offers 
• View and download vector maps and sequences 
• Download manuals in Adobe® Acrobat® (PDF) format 
• Explore our catalog with full color graphics 
• Obtain citations for Invitrogen products 
• Request catalog and product literature 
Once connected to the Internet, launch your Web browser (Internet Explorer 5.0 
or newer or Netscape 4.0 or newer), then enter the following location (or URL): 

http://www.invitrogen.com 
...and the program will connect directly. Click on underlined text or outlined 
graphics to explore. Don't forget to put a bookmark at our site for easy reference! 

 
Contact us For more information or technical assistance, please call, write, fax, or email. 

Additional international offices are listed on our Web page (www.invitrogen.com).  
 
United States Headquarters: Japanese Headquarters European Headquarters: 
Invitrogen Corporation Invitrogen Japan K.K. Invitrogen Ltd 
1600 Faraday Avenue Nihonbashi Hama-Cho Park Bldg. 4F 3 Fountain Drive 
Carlsbad, CA 92008 USA 2-35-4, Hama-Cho, Nihonbashi Inchinnan Business Park 
Tel: 1 760 603 7200 Tel: 81 3 3663 7972 Paisley PA4 9RF, UK 
Tel (Toll Free): 1 800 955 6288 Fax: 81 3 3663 8242 Tel (Free Phone Orders): 0800 269 210 
Fax: 1 760 602 6500 E-mail: jpinfo@invitrogen.com  Tel (General Enquiries): 0800 5345 5345 

 Fax: +44 (0) 141 814 6287 E-mail:  
tech_service@invitrogen.com   E-mail: eurotech@invitrogen.com 

 
MSDS Requests To request an MSDS, please visit our Web site (www.invitrogen.com) and follow the 

instructions below.  
1. On the home page, go to the left-hand column under �Technical Resources� 

and select �MSDS Requests�.  
2. Follow instructions on the page and fill out all the required fields.  
3. To request additional MSDSs, click the �Add Another� button.  
4. All requests will be faxed unless another method is selected.  
5. When you are finished entering information, click the �Submit� button. Your 

MSDS will be sent within 24 hours.  

continued on next page 
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Technical Service, continued 
 

Emergency 
Information 

In the event of an emergency, customers of Invitrogen can call the 3E Company, 
24 hours a day, 7 days a week for disposal or spill information. The 3E Company 
can also connect the customer with poison control or with the University of 
California at San Diego Medical Center doctors.  
3E Company 
Voice: 1-760-602-8700 

 
Limited Warranty Invitrogen is committed to providing our customers with high-quality goods and 

services. Our goal is to ensure that every customer is 100% satisfied with our products 
and our service. If you should have any questions or concerns about an Invitrogen 
product or service, please contact our Technical Service Representatives.  
Invitrogen warrants that all of its products will perform according to the specifications 
stated on the certificate of analysis. The company will replace, free of charge, any product 
that does not meet those specifications. This warranty limits Invitrogen Corporation�s 
liability only to the cost of the product. No warranty is granted for products beyond their 
listed expiration date. No warranty is applicable unless all product components are stored 
in accordance with instructions. Invitrogen reserves the right to select the method(s) used 
to analyze a product unless Invitrogen agrees to a specified method in writing prior to 
acceptance of the order. 
Invitrogen makes every effort to ensure the accuracy of its publications, but realizes that 
the occasional typographical or other error is inevitable. Therefore Invitrogen makes no 
warranty of any kind regarding the contents of any publications or documentation. If you 
discover an error in any of our publications, please report it to our Technical Service 
Representatives. 
Invitrogen assumes no responsibility or liability for any special, incidental, indirect or 
consequential loss or damage whatsoever. The above limited warranty is sole and 
exclusive. No other warranty is made, whether expressed or implied, including any 
warranty of merchantability or fitness for a particular purpose. 

©1996-2001 Invitrogen Corporation. All rights reserved. 
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