
Enzo Life Sciences, Inc.   60 Executive Boulevard, Farmingdale, NY 11735                                                                                                        © 1995 

 

Enzo
 

SimplySensitive® 
HORSERADISH PEROXIDASE-AEC 

IN SITU DETECTION SYSTEM* 
for detection of biotin-labeled nucleic acids 

in 20 specimens 

Cat. No. 32830 
For Research Use Only 

 

INTRODUCTION 

The ENZO SimplySensitive® Horseradish Peroxidase-AEC In Situ 
Detection System is an easy-to-use system designed for use in the 
detection of biotin-labeled nucleic acids following in situ hybridization of 
biotin-labeled nucleic acid probes to fixed cells and tissues, or following in 
situ labeling of target nucleic acids in fixed cells and tissues with biotin-
labeled nucleotides.  The kit is optimized for use on routinely processed 
(formalin-fixed and paraffin-embedded) tissues, as well as tissue 
cryosections and cultured cells. 

The ENZO SimplySensitive® Horseradish Peroxidase-AEC In Situ 
Detection System provides a sensitive in situ detection system for biotin-
labeled nucleic acids that takes advantage of the tight binding of biotin by 
streptavidin.  Detection is accomplished in two steps.  First, a streptavidin-
horseradish peroxidase complex is bound to the biotin of the nucleic acid 
probe or the biotin label of the target nucleic acid.  In the second step, the 
entire complex is visualized after conversion of the substrate and 
chromogen (hydrogen peroxide and aminoethylcarbazole) into a localized 
brick red precipitate.  Following counterstaining, the cells are observed by 
light microscopy. 

REAGENTS PROVIDED 
The ENZO SimplySensitive® Horseradish Peroxidase-AEC In Situ 

Detection System contains sufficient reagents for the in situ detection of 
biotin-labeled nucleic acid in 20 specimens. 

Detection Reagent, 7 ml  (yellow) 
 Streptavidin-biotinylated horseradish peroxidase complex in phosphate 

buffered saline and stabilizers 
AEC Reagent, 1 ml  (red) 
 Aminoethylcarbazole in dimethylformamide 
Reaction Buffer/Substrate Reagent, 2 x 6 ml  (gray) 
 Hydrogen peroxide in acetate buffer and reaction enhancers 
Blue Counterstain, 7 ml  (blue) 
 Ready-to-use aqueous-based hematoxylin 
Mixing Bottle, 1 vial  (gray) 
 3 ml empty vial for use in preparing up to 3 ml of Color Reaction 

Mixture 

ENZO Wash Buffer Salts, 2 packets 
 Each packet yields one liter of Wash Buffer (phosphate buffered 

saline) 

 

 

 

                                                 
In nucleic acid assays, this product or its use are covered by one or more claims of Enzo 
patents, including, but not limited to the following: U.S. Patent No. 4,994,373; Canadian Patent 
No. 1,309,672; and patents pending. 

 

STORAGE 
1. Upon receipt, remove the AEC Reagent and the Blue Counterstain from 

the kit.  Store the AEC Reagent at -20°C.  Store the Blue Counterstain at 
room temperature away from direct bright light.  Store all other reagents at 
2-8°C. 

2. After reconstitution of the Wash Buffer Salts, store at 2-8°C when not in 
use. 

3. When used and stored as directed, the kit is stable until the expiration 
date indicated on the box. 

MATERIALS REQUIRED BUT NOT PROVIDED 
• Fixed specimens including, formalin-fixed biopsy specimens embedded 

in quality paraffin 
• Biotin-labeled nucleic acid probe in hybridization solution 
• Proteinase K (Enzo Part No. 33801) 
• ENZO In Situ Hybridization Wash Reagent (Cat. No. 33809) 
• 3% hydrogen peroxide 
• Micropipets 
• One clean 500 ml plastic squeeze (wash) bottle equipped with a wide 

enough spout to deliver a gentle, even stream of wash buffer 
• Coplin jars or equivalent 
• Timer 
• One heating block adjusted to 95°C ± 3°C 
• One heating block (slide warmer) set at 37°C ± 1°C 
• Surface thermometer 
• Heating oven set at ≥60°C 
• Coverslips 
• Absorbent wipes 
• Light microscope equipped for 10X to 400X magnification 
• Xylenes or equivalent 
• 50%, 70%, 90% and 100% Alcohol (Reagent Grade) 
• Aqueous mounting medium 
• Deionized or distilled water 

WARNINGS 
• For RESEARCH use only.  Not to be used for in vitro diagnostic 

purposes. 
• Use a safety pipetting device for all pipetting.  Never pipet by mouth. 
• AEC has been classified as a possible carcinogen.  This reagent can 

cause irritation upon exposure to the skin.  Should the reagent come in 
contact with the skin, wash the area with soap and water.  The reagent 
should be disposed of according to local regulations. 

PERFORMANCE CONSIDERATIONS 

1. Do not use reagents past their expiration date. 
2. Do not allow the slides to dry during the Hybridization and Detection 

Procedure, or erroneous results may occur.  Avoid drying by ensuring 
that the entire specimen is covered with sufficient amounts of buffers 
and reagents as recommended in the Hybridization and Detection 
Procedure. While incubating, the slides may be covered to help 
prevent drying. 

3. Do not substitute reagents or buffers from kits from other 
manufacturers or from other ENZO LIFE SCIENCES, INC. kits. 

4. The components of this kit are provided at precise concentrations.  
Other than where specified, dilution or other adulteration of these 
reagents could cause erroneous results. 

5. Cross contamination of samples could cause false results.  Use care 
when preparing slides from more than one specimen.  Keep specimen 
within the perimeter of the slide wells. 

6. Allow all kit components to warm to room temperature (20-30°C) 
before beginning the test procedure. 

7. Proper temperature of the slide warmer (37°C ± 1°C) is important.  
Perform all incubations at the temperatures designated.  Room 
temperature in this procedure is defined as 20-30°C. 

8. Incubation times and temperatures other than those specified may 
give erroneous results. 

9. For tissue specimens, inactivate endogenous peroxidase with 3% 
hydrogen peroxide before in situ hybridization or labeling.  Failure to 
inactivate endogenous peroxidase will cause increased background. 
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PREPARATION OF REAGENTS 
Wash Buffer: 

As needed, dissolve a packet of ENZO Wash Buffer Salts in one liter 
of deionized or distilled water.  The pH of the solution should be  7.1 ± 
0.1.  When not in use, the Wash Buffer should be stored refrigerated.  
Warm to room temperature before use.  Dispense into Coplin jars as 
needed. 

Color Reaction Mixture:  
Prepare the Color Reaction Mixture fresh for use for each test run as 
directed in the Hybridization and Detection Procedures (STEP 9).  Each 
kit contains enough reagent to prepare this mixture two separate times.  
Keep the Color Reaction Mixture well protected from direct bright light.  
When stored frozen and protected from light, this solution is stable for 
several weeks. 

SPECIMEN SLIDE PREPARATION AND PRETREATMENT 
The ENZO SimplySensitive® Horseradish Peroxidase-AEC In Situ 

Detection System can be used on formalin-fixed, paraffin-embedded 
biopsy sections.  The ENZO SimplySensitive® Horseradish Peroxidase-
AEC In Situ Detection System can also be used on fixed cells.  No 
special preparative materials are required for use of the system on fixed 
cells although pretreatment of the slides is required (see section C). 

A. DEPARAFFINIZATION OF BIOPSY SLIDES 

Apply one to three sections (4-6 microns thick) of each biopsy 
specimen to the well of a positively charged pretreated specimen slide.  
Bake tissue-mounted slides vertically for at least 2 hours (up to 18 hours) 
at 60-80°C to fix the slides.  Fixed slides may be stored at room 
temperature. 

Paraffin-embedded biopsy specimen slides must be deparaffinized 
prior to in situ hybridization procedures. To deparaffinize, bake the biopsy 
specimen slides at 60-80°C for 5-15 minutes to melt the paraffin.  Soak 
the slides sequentially in a series of Coplin jars containing the following 
solutions, for the times indicated: 

 
Soak Number Reagent Duration of Soak 

1 Xylenes 10 minutes 
2 Xylenes 2 minutes 
3 100% Alcohol 1 minute 
4 100% Alcohol 1 minute 
5 90% Alcohol 1 minute 
6 70% Alcohol 1 minute 
7 50% Alcohol 1 minute 
8 Deionized water 1 minute 

Use fresh reagents in each jar for each batch of slides and discard in 
appropriate waste containers when finished.  After the final soak (number 
8, deionized water), allow slides to dry completely by incubating for 5-10 
minutes at 37°C. 

Caution:  Xylenes saturate rapidly with paraffin.  Use fresh xylenes for each 
batch of 8-10 slides. 

B.  PRETREATMENT OF BIOPSY SLIDES 

Prepare 10X Proteinase K Stock Solution by adding 2.0 ml of Wash 
Buffer to a vial containing 5 mg of Proteinase K (Enzo Part No. 33801) and 
mix gently.  Pipet 0.4 ml of 10X Proteinase K Stock Solution into separate 
tubes and freeze all tubes that are not required for immediate use at -20°C.  
These separate frozen tubes of 10X Proteinase K Stock Solution are to be 
used for later batches of slides.  Once frozen, the enzyme is stable for at 
least one year.  Once defrosted, do not refreeze. 

Prepare 1X Proteinase K Working Solution by diluting an aliquot of 
10X Proteinase K Stock Solution ten-fold with Wash Buffer.  At room 
temperature the 1X Proteinase K Working Solution is stable for 1 
hour; therefore, use immediately after dilution and discard any remaining 
diluted material. 

Place biopsy specimens on the 37°C heating block (slide warmer), and 
add 0.5 ml of 1X Proteinase K Working Solution to each biopsy 
specimen well.  Incubate the slides at 37°C for 15 minutes.  Tap off 
Proteinase K and soak slides at room temperature for 1 minute in a Coplin 
jar filled with Wash Buffer.  Gently agitate the Coplin jar while soaking the 
slides.  Tap off wash buffer. 

To inactivate any endogenous peroxidase activity, all tissue sections 
are treated with a quench reagent (3% hydrogen peroxide in wash buffer).  
Cover each well with 0.5 ml of quench reagent and incubate at 37°C for 10 
minutes.  Tap off excess quench reagent solution. 

Dehydrate slides by incubating at room temperature in the following 
series of Coplin jars for the times indicated: 

 
Soak Number Reagent Duration of Soak 

1 Deionized water 1 minute 
2 50% Alcohol 1 minute 
3 70% Alcohol 1 minute 
4 100% Alcohol 1 minute 

Dry the slides at 37°C for 5 to 10 minutes.  Proceed to the 
Hybridization and Detection Procedures. 

C. PRETREATMENT OF FIXED CELL SPECIMEN SLIDES 

Place specimen slides containing fixed cells on the 37°C heating block 
(slide warmer) and add 0.5 to  0.7 ml  of  Wash  Buffer.    Incubate slides 
at 37°C for 15 minutes.  Tap off wash buffer. 

Dehydrate slides by incubating at room temperature in the following 
series of Coplin jars for the times indicated: 

 
Soak Number Reagent Duration of Soak 

1 Deionized water 1 minute 
2 50% Alcohol 1 minute 
3 70% Alcohol 1 minute 
4 100% Alcohol 1 minute 

Dry the slides at 37°C for 5 to 10 minutes.  Proceed to the 
Hybridization and Detection Procedures. 

HYBRIDIZATION and DETECTION PROCEDURES  
NOTE:  Do not allow the slides to dry during the Hybridization and Detection 

Procedures, or erroneous results may occur.  Avoid drying by ensuring that the 
entire specimen is covered with sufficient amounts of buffers and reagents during 
the incubation steps of the test procedure.  While incubating, the slides may be 
covered  to help prevent drying. 

 Proper temperature of both the heating block and the slide warmer (95°C ± 3°C 
and 37°C ± 1°C) is important.  A temperature of at least 92°C is necessary for 
denaturation of the biotinylated probe and the specimen DNA within a reasonable 
period of time.  Perform all incubations at the temperatures designated.  Room 
temperature in this procedure is defined as 20-30°C. 

STEP 1: Apply a sufficient amount of biotin-labeled probe in 
hybridization solution to each well to be tested.  Cover the 
probe solution on each well with a coverslip, being careful not 
to trap bubbles under the coverslip. 

STEP 2: Place slides on a 95°C heating block.  Incubate 4 to 5 
minutes for slides containing fixed cells and 8 to 10 
minutes for tissue biopsy slides. 

STEP 3: Move slides to the 37°C heating block (slide warmer) and 
incubate for 30-60 minutes. 

STEP 4: Removing one slide at a time from the 37°C block in the order 
in which it was placed on the block, remove the coverslip by 
tilting the slide and allowing the coverslip to slide off.  If a 
coverslip does not slide off easily, dip the slide in Wash Buffer 
until the coverslip comes off.  Discard coverslip and place slide 
in a Coplin jar containing Wash Buffer.  Allow slides to stand 
in wash buffer at room temperature for 2 to 5 minutes. 

STEP 5: Removing one slide at a time from the Coplin jar, tap off 
excess wash buffer.  Wipe around the well without disturbing 
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the specimen.  Place slide on the 37°C heating block and 
apply enough (approximately 6-8 drops, or 0.5 ml) In Situ 
Hybridization Wash Reagent (Enzo Cat. No. 33809) to cover 
the specimen.  Incubate for 10 minutes. 

STEP 6: Removing slides from the 37°C heating block in the order and 
timing in which they were placed on the block, tap off the In 
Situ Hybridization Wash Reagent and soak slides at room 
temperature for 2 minutes in each of two Coplin jars filled 
with fresh Wash Buffer. 

STEP 7: Removing one slide at a time from the Coplin jar, tap off 
excess wash buffer.  Wipe around the well without disturbing 
the specimen.  Place the slide on the 37°C heating block and 
add enough (approximately 6-8 drops, or 0.5 ml) Detection 
Reagent (yellow) to cover the specimen.  Incubate for 30-60 
minutes.  Do not allow slides to dry. 

STEP 8: Removing one slide at a time from the 37°C heating block, 
rinse the slide with a gentle stream of Wash Buffer from a 
plastic squeeze (wash) bottle for 10 seconds.  Place the slide 
in a Coplin jar filled with fresh room temperature Wash Buffer.  
When the last slide has been placed in the Coplin jar, 
continue incubating for 1 minute.  Then soak the slides at 
room temperature for 1 minute in each of two Coplin jars 
filled with fresh Wash Buffer. 

STEP 9: During the last soak, STEP 8, prepare the Color Reaction 
Mixture.  To each vial of Reaction Buffer/Substrate Reagent 
(gray), add 3 drops of AEC Reagent (red).  Mix thoroughly. 
NOTE:  In order to prepare smaller volumes of Color Reaction 
Mixture, pipet the desired volume of Reaction Buffer/Substrate 
Reagent (up to 3 ml) into the provided mixing bottle.  Then, add 20 
µl of AEC Reagent per milliliter of Reaction Buffer/Substrate 
Reagent.  Apply the dropper tip and cap, and mix thoroughly. 

STEP 10: Removing one slide at a time from the Coplin jar, tap off 
excess wash buffer.  Wipe around the well without disturbing 
the specimen.  Place the slide on the 37°C heating block and 
add enough (approximately 6-8 drops, or 0.5 ml) of freshly 
prepared Color Reaction Mixture to cover the specimen.  
Incubate for 20 minutes.  Do not allow slides to dry. 

STEP 11: Removing slides one at a time from the 37°C heating block, 
tap off the Color Reaction Mixture and place slides in a Coplin 
jar filled with fresh room temperature Wash Buffer. 

STEP 12: After the last slide has been placed in the Coplin jar of Wash 
Buffer, transfer all slides to a Coplin jar filled with distilled or 
deionized water. 

STEP 13: Counterstain sections by adding enough (approximately 6-8 
drops, or 0.5 ml) Blue Counterstain (blue) to cover the 
specimen.  Incubate at room temperature for 1-2 minutes. 

STEP 14: Tap off the counterstain and then rinse slides with Wash 
Buffer followed by distilled or deionized water. 

STEP 15: Using water as a mounting medium, view the slides using a 
light microscope.  Brick red deposits indicate positive reactivity.  
If desired, slides can be permanently mounted using an 
aqueous histologic mounting medium compatible with AEC 
precipitates.  Do not use an alcohol or organic based 
mounting medium. 

LIMITATIONS 

The ENZO SimplySensitive® Horseradish Peroxidase-AEC In Situ 
Detection System is for research use only!  It is not intended for 
diagnostic or therapeutic use. 

Adulteration of reagents or failure to follow instructions exactly as 
described can adversely affect performance characteristics and stated or 
implied label claims. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For Technical Assistance call ENZO: 
Toll free from the U.S. and Canada:  1-800-221-7705 
All others:  631-694-7070 
Fax:  631-694-7501 
email: enzolifesciences@enzobio.com 
http://www.enzolifesciences.com 
 
 
 
 
 

For Research Use Only 
This product is sold by ENZO LIFE SCIENCES, INC. for research 
purposes only by the end-user in the research market and is not intended 
for diagnostic or therapeutic use.  Purchase does not include any right or 
license to use, develop or otherwise exploit this product commercially.  
Any commercial use, development or exploitation of this product or 
development using this product without the express prior written 
authorization of ENZO LIFE SCIENCES, INC. is strictly prohibited. 
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