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DESCRIPTION 
The KPL HistoMark X-Gal Substrate Set is designed for 
use with any probe labeled with E. coli β-galactosidase. 
The substrate produces a brilliant blue specific stain with 
no background color. The stain is permanent and 
insoluble in alcohols or xylene. Sufficient reagent is 
provided for approximately 200 slides. 
 
FORM 
This kit consists of the following: 
1 x 100 mL KPL Iron Buffer Reagent 
1 x 3 mL KPL X-Gal Substrate Solution* 
 
*CAUTION: Contains N,N,-Dimethylformamide, a 
suspected carcinogen, skin and eye irritant. Avoid 
contact with skin and eyes. 
 
Sufficient material supplied to prepare 100 mL of 
Substrate Solution. 
 
STORAGE/STABILITY 
Reagents are stable for a minimum of one year stored at 
2-8°C. 
 
REAGENTS REQUIRED BUT NOT INCLUDED 
1. Primary antibodies. 
2. β-Galactosidase-labeled antibodies or streptavidin. 
3. Wash solutions used during various phases of the 

immunologic procedure, such as 100 mM Tris-HCl, 
pH 7.6, Tris-buffered saline or PBS. 

 
ACCESSORIES REQUIRED BUT NOT PROVIDED 
1. Microscope. 
2. Microscope Slides. 
3. Cover Slips. 
4. Test Tubes. 
5. Mounting Media 

BACKGROUND 
β-galactosidase has been used in a variety of 
immunohistochemical techniques1, 2, 3 and to detect  
β-galactosidase expressed in cells 4. β-galactosidase 
isolated from E. coli has a pH optimum of 6 - 8, whereas 
the mammalian enzyme operates at a pH optimum of  
3 – 5. This difference in pH allows antigen detection in 
mammalian tissue with no background due to 
endogenous enzyme activity. 
 
PRINCIPLE 
β-galactosidase catalyzes the hydrolysis of X-Gal (5-
bromo-4-chloro-3-indolyl-b-D-galactopyranoside) to an 
indolyl alcohol, which then oxidizes to form an intense 
blue indigo stain. Bondi, et al2, described a procedure 
using ferri-ferro-cyanide to accelerate the oxidation of 
the indoyl alcohol. KPL HistoMark XGal Substrate Set is 
a modification of this procedure. 
 
PROCEDURE 
1. After the final step in the immunologic sequence 

(addition of β-galactosidase-labeled probe), rinse 
slides in wash buffer. Soak slides at least 5 minutes 
in a Coplin jar containing wash buffer. 

2. Add 50 μL of KPL X-GAL Substrate Solution to 2 mL 
of KPL Iron Buffer Reagent. Mix thoroughly. 

3. Shake off wash buffer from slides and wipe off 
excess surrounding tissues. 

4. Completely cover tissues with reagent from Step 2. 
5. Incubate for 15 – 30 minutes at room temperature or 

37°C. 
6. Rinse slides thoroughly in reagent quality water. 
7. If desired, tissues may be counterstained for 2 – 4 

minutes in KPL Contrast Red. 
8. Dehydrate by rinsing briefly (ten dips) in 80% 

alcohol, 100% alcohol and xylene or xylene 
substitutes. 

9. Mount in xylene-based mounting media. 
 
NOTE: Aqueous mounting media may be used if the 
tissues are thoroughly air dried following steps 6 – 7. 
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RESULTS 
Sites of enzyme activity appear brilliant blue. Nuclear 
material is pale red if section is counterstained with KPL 
Contrast Red. 
 
NOTES 
1. Always include positive, negative and reagent 

controls. 
2. If color develops rapidly (less than two minutes), the 

primary antibody should be further diluted. 
 
PRODUCT SAFETY AND HANDLING 
See SDS (Safety Data Sheet) for this product. 
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The product listed herein is for research use only and is 
not intended for use in human or clinical diagnosis.  
 
RELATED PRODUCTS  CAT. NO. 
KPL Contrast Red 5540-0001 (71-00-05) 


