
Real-Time PCR Detection of Shiga Toxin-Producing E. coli (STEC) in Beef
Samples
Spin column-based DNA isolation and real-time PCR detection of E. coli O157:H7 and "Big 6" non-O157
STEC
Catalog Number 4426715, 4476886, 4476901
Pub. No. MAN0010869   Rev. A.0

WARNING! Read the Safety Data Sheets (SDSs) and follow the
handling instructions. Wear appropriate protective eyewear,
clothing, and gloves. Safety Data Sheets (SDSs) are available
from www.lifetechnologies.com/support.

This guide provides instructions for use of the PrepSEQ® Rapid Spin
Sample Preparation Kit  – Extra Clean with Proteinase K for
preparation of PCR-ready DNA from 375-g beef samples, followed by

PCR detection with the RapidFinder™ STEC Screening and
Confirmation Assays.

Note: These instructions assume experience with the kits; novice users
should refer to Appendix A, “Important procedural guidelines”.

Visit www.lifetechnologies.com/foodsafety for a comprehensive list
of workflows for detection of E. coli (Pub. no. MAN0009419).

Workflow

Required materials
Unless otherwise indicated, all materials are available from Life
Technologies (www.lifetechnologies.com). MLS: Fisher Scientific
(www.fisherscientific.com) or other major laboratory supplier.

Note: Kit components may ship separately, depending on
configuration and storage conditions.

Table 1   PrepSEQ® Rapid Spin Sample Preparation Kit  – Extra Clean
with Proteinase K (100 reactions, Cat. no. 4426715)

Components Quantity or
volume Storage[1]

Spin columns 100 Room
temperature
(23±5°C)Microcentrifuge tubes, 1.5 mL 2 × 100

Lysis Buffer, 1 bottle 5 mL 5±3°C

Proteinase K (20 mg/mL), 1 tube 1.25 mL Below –18°C

[1] Refer to the product label for expiration date.

Table 2   RapidFinder™ STEC Screening Assay (96 reactions; Cat.
no. 4476886)

Description Amount Storage[1]

Lyophilized assay
beads[2], 8-tube strips
(blue caps)

12 strips (96 tubes)

1 rack

5±3°C

Protect from light and
moisture.[3]

MicroAmp® Optical 8-
Cap Strips (clear caps)

12 strips (96 caps)

Pathogen Detection
Negative Control (red
cap)

1.5 mL 5±3°C

[1] Refer to the product label for the expiration date. 
[2] Beads may have a purple-pink hue.
[3] Store pouches in an airtight container. 
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Table 3   RapidFinder™ STEC Confirmation Assay (96 reactions; Cat.
no. 4476901)

Description Amount Storage[1]

Lyophilized assay beads[2], 8-
tube strips (pink caps)

12 strips (96 tubes)

1 rack

5±3°C

Protect from light
and moisture.[3]

MicroAmp® Optical 8-Cap
Strips (clear caps)

12 strips (96 caps)

Pathogen Detection Negative
Control (red cap)

1.5 mL 5±3°C

[1] Refer to the product label for the expiration date. 
[2] Beads may have a purple-pink hue.
[3] Store pouches in an airtight container. 

Table 4   Other required materials

Item Source

Instrument and equipment

Applied Biosystems® 7500 Fast
Real-Time PCR System

Contact your local sales
representative.

RapidFinder™ Express Software
Version 1.2.1

Available at 
www.lifetechnologies.com/us/en/
home/technical-resources/
software-downloads/rapidfinder-
express-software.html[1]

MicroAmp® 96-well Base Cat. no. N8010531

MicroAmp® Cap Installing Tool Cat. no. 4330015

7500 Fast Precision Plate Holder
for 0.1-mL tube Strips

Cat. no. 4403809

For DNA isolation:

Benchtop microcentrifuge

MLS

For PCR:

Benchtop microcentrifuge with 8-
tube strip adapter

or
Plate centrifuge

MLS

 

 

 

Forced air incubators, 42°C MLS

Item Source

Block heaters, 97°C and 56°C MLS

Laboratory vortex mixer MLS

Rack for 1.5-mL tubes MLS

Pipettors:
• Positive-displacement
• Air-displacement
• Multichannel

MLS

Consumables

Enrichment bags with mesh, 10” ×
15”, 92 oz. (Whirl-Pak® Filter Bag
for Homogenizer Blenders, or
equivalent)

Nasco B01488WA or equivalent

Disposable gloves MLS

Micropipette tips, aerosol-resistant MLS

As needed, for use as empty
balance tubes:

MicroAmp® Fast 8-Tube Strip,
0.1 mL

MicroAmp® Optical 8-Cap Strips

 

 

Cat. no. 4358293

Cat. no. 4323032

Reagents

Nuclease-Free Water Cat. no. AM9938

Tryptone Soya Broth, dry media Oxoid CM0129

[1] Free update of RapidFinder™ Express Software v1.1

 
 
 
 
 
 
 
 

Prepare food samples

1 Homogenize and enrich
food samples

a. For each 375 g of beef sample, prewarm 1 L of prepared Tryptone Soya Broth (TSB) to 48±1°C.
b. Combine 300–500 mL of prewarmed TSB with 375 g of beef sample in a filtered enrichment bag, and

squeeze the bag at least 10 times to homogenize the sample.
c. Add the remaining prewarmed TSB to the bag, mix briefly, then incubate at 42±1°C for 16–20 hours.

Isolate DNA using the PrepSEQ® Rapid Spin Sample Preparation Kit  – Extra Clean with Proteinase K

2 Prepare Proteinase K-
Lysis Buffer and
preheat block heaters

Before each use of the kit:
• Prepare Proteinase K-Lysis Buffer: combine the following components for the number of samples

required; store on ice until use.

Component Volume per sample Volume for n samples[1]

Proteinase K, 20 mg/mL 5 µL 5.5 µL × n

Lysis Buffer 50 µL 55 µL × n

[1] Includes 10% overage.
• Preheat block heaters to 97°C and 56°C.
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3 Filter the enriched
sample through the spin
column

a. Insert a spin column into a labeled tube, remove 750 μL of the enriched sample from the filtered side of
the enrichment bag, load the sample onto the spin column, and cap the column.

b. Microcentrifuge the spin column assembly at 12,000–16,000 × g for about 3 minutes.
c. Remove the assembly from the microcentrifuge and discard the used spin column.
d. Gently aspirate the supernatant without disturbing the pellet, then discard the supernatant.

4 Lyse the sample a. Add 55 μL of Proteinase K-Lysis Buffer to the pellet, and pipet up and down or vortex until the pellet is
well dispersed.

b. Transfer the mixture to a clean 1.5-mL tube, avoiding residual fat.
c. Cap the tube, and incubate at 56±1°C for at least 30 minutes.
d. Incubate at 97±2°C for 12±2 minutes, then allow the sample to cool at room temperature (23±5°C) for

about 2 minutes.
e. Microcentrifuge the tube at 12,000–16,000 × g for about 1 minute.
f. Add 250 μL of Nuclease-Free Water, and mix well.
g. Microcentrifuge the tube at 12,000–16,000 × g for 1–2 minutes.

STOPPING POINT (Optional) Store DNA in one of the following ways:

· At 5±3°C for up to 24 hours.
· Below –18°C for up to 1 year.

Perform PCR with the RapidFinder™ STEC Screening Assay

5 Create or edit the run
file in RapidFinder™

Express Software

On the main page of the RapidFinder™ Express Software, Version 1.2.1, select Create/Edit a Run File , and
enter or edit the Run File information at the prompts.
Select the STEC Screen module check box.

6 Prepare the assay
beads

Follow the plate layout determined by the RapidFinder™ Express Software.
a. Transfer the appropriate number of individual tubes or 8-tube strips from the storage pouch to a 96-well

base at room temperature (23±5°C).
b. If required by the plate layout, place empty MicroAmp® Fast 8-Tube Strips (or partial strips) to balance

the tray when the assay tubes are placed in the instrument later.

7 Set up the PCR
reactions

Follow the guidelines in “Sample handling” on page 0  for samples that have been stored.
a. Following the plate layout determined by RapidFinder™ Express Software, add 30 μL of sample or

control to each assay bead at room temperature (23±5°C).
b. Seal the tubes with the transparent, optical cap strips provided in the kit.
c. Ensure that the reactions are thoroughly mixed: vortex at high speed for 5–10 seconds.
d. Ensure that the reagents are at the bottom of tubes: centrifuge the tubes at 1000–2000 × g for

approximately 30 seconds.
e. Repeat step c and step d.

8 Load and run the
reactions

In the RapidFinder™ Express Software, select Start Instrument Run  on the main page, select the
appropriate run file, and follow the software prompts.

9 View screening assay
results

In RapidFinder™ Express Software, select View Results on the main page, select the appropriate run file, and
follow the prompts to view results.

Perform PCR with the RapidFinder™ STEC Confirmation Assay

10 Set up and run the STEC
confirmation assay

Follow the software prompts to create the run file, selecting the STEC Confirm module check box, then set
up and run the reactions as described in “Perform PCR with the RapidFinder STEC Screening Assay” on
page 3.

11 View, print, and export
STEC confirmation
assay results

Print or export results from the Reports tab of the View Results page.
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11 View, print, and
export STEC
confirmation assay
results (continued)

For more information about analyzing your data, refer to:
• Your instrument user guide.
• Online help within RapidFinder™ Express Software.

 

Independent confirmation methods
USDA FSIS MLG 5.08 and ISO 16654:2001 are approved protocols for
confirmation of E. coli O157:H7 and E. coli O157, respectively.
The following TaqMan® assays can be used to differentiate between
serogroups in samples determined to be positive by the RapidFinder™

STEC Confirmation Assay.

Table 5   TaqMan® STEC assays

Assay Cat. no.

ISO design[1]

TaqMan® STEC 045 & 0121 Assay 4485082

TaqMan® STEC 026, 0103 & 0145 Assay 4485083

TaqMan® STEC 0111 & 0104 Assay 4485084

MLG design[2]

TaqMan® STEC O103 & O145 4485063

TaqMan® STEC O26 & O111 4485064

TaqMan® STEC O45 & O121 4485065

[1] Follow ISO/TS 13136:2012 guidelines.
[2] Follow USDA FSIS MLG 5B (non-O157) guidelines.

Appendix A  Important procedural guidelines
Guidelines for sample enrichment
• Use proper aseptic technique while handling samples, to avoid

cross-contamination.
• Use a forced air incubator, and ensure sufficient space between

enrichment bags to allow for air flow.

Guidelines for DNA isolation
PCR-clean water
Use Nuclease-Free Water (Cat. no. AM9938) for all procedures
described in this protocol that require water.
Position of the spin column/tube assembly in the
microcentrifuge
Place the tube cap hinge toward the inside of the rotor, and position
the cap in the opposite direction of rotation.

Incorrect position of tube caps Correct position of tube caps

 
 
 
 

 
For high-fat samples: remove fat layer before lysis
For samples that contain a distinct top fat layer following
centrifugation through the spin column, remove the fat layer and
supernatant as follows:

Type of fat layer Fat layer and supernatant removal

Liquid Use a pipettor to remove fat from the top surface by
aspirating in a circular motion.

Continue to collect supernatant from the top surface
until all the supernatant is removed (discard
supernatant).

Solid fat layer Use a pipettor to gently dislodge the fat layer and pour
off the supernatant and fat layer using a quick motion
(discard supernatant).

Remove the remaining supernatant using a pipettor.

Guidelines for RapidFinder™ STEC PCR
Software
• Ensure that you are using RapidFinder™ Express Software,

Version 1.2.1, which includes the STEC Screening and STEC
Confirmation modules. The version number is displayed on the
Main page of the software.

• The software determines the Run Layout (plate layout) during
creation of the run file, therefore it must be set up before
distributing DNA samples to the assay beads.

For additional information, refer to the Applied Biosystems®

RapidFinder™ Express Software v1.2.1 Quick Reference (Pub. no. 4480999)
or the online help within the software.
Sample handling
• If DNA samples have been stored or the pellet has dispersed, thaw

the samples (if necessary), vortex, and centrifuge at 12,000–
16,000 × g for 1–2 minutes. This step will avoid cross-
contamination and exclude particulate matter from the PCR.

• Use a new pipette tip for each sample.
• If you mix the assay beads with the DNA samples by pipetting up

and down, keep the pipette tip at the bottom of the tube to
minimize aerosol formation and cross-contamination.

For high-fat samples after lysis: collection of DNA sample for PCR

After lysis, food samples with high fat or oil content can form a top
layer containing fat and debris over the aqueous phase containing the
DNA. Collect the DNA sample for PCR from the clear middle phase,
avoiding the top layer and bottom pellet.

Avoid top layer containing fat/oil

Collect sample for PCR from below fat/oil layer

Avoid particulate material from column

Figure 1   High-fat samples: collect sample from middle phase after
lysis.
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MicroAmp® tube strips
• Follow these instructions to ensure proper storage of the tube

strips:
– Cut the storage pouch at the notch above the resealable strip.
– Always reseal the storage pouch with desiccant, and replace at

5±3°C.
• 8-tube strips can be cut apart with scissors.

If necessary, trim any remaining connector material from the cut to
allow a better fit against adjacent tubes in the 7500 Fast Precision
Plate Holder for MicroAmp® Tube Strips.

• MicroAmp® Tube Strips are labeled 1–8 on the side of the tubes, to
orient tube strips during handling.

Figure 2   MicroAmp® Tube Strip labeling

In this photo, the embossed numbers have been enhanced for visual clarity.

If necessary for visual reference from above, mark the tab at one
end of the cap strip. Do not mark any of the caps (this could
interfere with real-time PCR detection).

• Use the MicroAmp® 96-Well Base and the MicroAmp® Cap
Installing Tool to seal the assay tubes with the optical cap strips.
This will avoid collapsing, bending, or misaligning the tubes.
Confirm that the strips are straight and that each tube is in line
with the adjacent tube.

• Use a plate adapter for vortexing the tube strips, or hold the strips
in the MicroAmp® 96-Well Base while vortexing.

Good laboratory practices for PCR and RT-PCR
When preparing samples for PCR or RT-PCR amplification:
• Wear clean gloves and a clean lab coat (not previously worn while

handling amplified products or used during sample preparation).
• Change gloves whenever you suspect that they are contaminated.
• Maintain separate areas and dedicated equipment and supplies

for:
– Sample preparation and reaction setup.
– Amplification and analysis of products.

• Do not bring amplified products into the reaction setup area.
• Open and close all sample tubes carefully. Avoid splashing or

spraying samples.
• Keep reactions and components capped as much as possible.
• Use a positive-displacement pipettor or aerosol-resistant barrier

pipette tips.
• Clean lab benches and equipment periodically with 10% bleach

solution or DNAZap™ Solutions (Cat. no. AM9890).
For additional information, refer to ISO 22174 (2005).

Documentation and support

Revision history

Revision Date Description

A.0 October 2014 New document.

Related documentation

Publication Pub. no.

Applied Biosystems® RapidFinder™ Express Software
v1.2.1 Quick Reference

4480999

Applied Biosystems® RapidFinder™ Express Software
v1.2.1 and SDS software v1.4.2.1 User Bulletin

4480998

TaqMan® Assays for Food and Environmental Testing User
Guide

MAN0009391

Customer and technical support
Visit www.lifetechnologies.com/support for the latest in services and
support, including:
• Worldwide contact telephone numbers
• Product support, including:

– Product FAQs
– Software, patches, and updates

• Order and web support
• Product documentation, including:

– User guides, manuals, and protocols
– Certificates of Analysis
– Safety Data Sheets (SDSs; also known as MSDSs)

Note: For SDSs for reagents and chemicals from other
manufacturers, contact the manufacturer.

Food Safety support
Website: www.lifetechnologies.com/foodsafety
Support email: foodsafety@lifetech.com
Phone number in North America: 1-800-500-6855
Phone number outside of North America: Visit 
www.lifetechnologies.com/support, select the link for phone support,
and select the appropriate country from the dropdown menu.

Limited product warranty
Life Technologies Corporation and/or its affiliate(s) warrant their
products as set forth in the Life Technologies' General Terms and
Conditions of Sale found on Life Technologies' website at 
www.lifetechnologies.com/termsandconditions. If you have any
questions, please contact Life Technologies at 
www.lifetechnologies.com/support.
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The information in this guide is subject to change without notice.

DISCLAIMER

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, EXPRESSED OR IMPLIED, INCLUDING BUT
NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL
LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR ON ANY OTHER BASIS FOR SPECIAL,
INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT LIMITED TO
THE USE THEREOF.

LIMITED USE LABEL LICENSE No. 492: Environmental Testing, Quality Control/Quality Assurance Testing, Food and Agricultural Testing :

Notice to Purchaser: The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product (a) to perform internal
research for the sole benefit of the purchaser; and (b) for environmental testing, quality control/quality assurance testing, food and agricultural testing, including reporting results
of purchaser's activities in environmental testing, quality control/quality assurance testing, food and agricultural testing for a fee or other commercial consideration. No other
right is hereby granted expressly, by implication, or by estoppel. This product is for environmental testing, quality control/ quality assurance testing, food and agricultural testing
and research purposes only.

The purchase of this product does not grant the purchaser any additional rights, including (without limitation) the right to transfer or resell the product in any form or the right to
use the product as a therapeutic agent or diagnostics test component. For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out Licensing,
Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.

©2014 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.

For support visit lifetechnologies.com/support or email techsupport@lifetech.com

lifetechnologies.com
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