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Neogen Corporation

Founded in 1982, Neogen Corporation (NASDAQ: NEOG)
has grown to more than 450 employees in multiple U.S. and
international locations, and a worldwide presence. With cor-
porate headquarters in Lansing, Mich., Neogen has additional
facilities in Lexington, Ky., Randolph, Wisc., Ayr, Scotland, and
Shanghai, China. Neogen’s ISO 9001:2000 certification com-
municates to its world-wide customer base that it remains
firmly committed to the quality standards customers expect
and to consistently meeting those standards.

Neogen’s Food Safety Division develops and markets one-
stop solutions to simply, rapidly and accurately detect bacte-
rial pathogens, mycotoxins, food allergens, genetic modifica-
tions, drug and pesticide residues, ruminant by-products and
sanitation concerns in food and animal feed. In addition to the
GeneQuence DNA hybridization, Neogen also offers additional
microbiological solutions.

Rapid optical microbial detection

Neogen’s Soleris™ rapid optical systems enable food produc-
ers to screen raw materials, products or environments for
microorganisms in a fraction of the time needed for traditional
methods—uwith less labor and sample handling. The opti-
cal assay measures microbial growth by monitoring pH and
other biochemical reactions that generate a color change. The
Soleris system includes a wide array of tests, including: total

viable count, coliforms, E. coli, yeast and mold, lactic acid
bacteria, and enterobacteriaceae.

Lateral flow immunochromatic assays

Neogen’s Reveal® lateral flow pathogen tests combine an
immunoassay with chromatography for a rapid and accurate
one-step result. Results are available 15 minutes after enrich-
ment. The tests’ unique antibodies ensure sensitivity and
specificity, and built-in visual control lines provide definitive
interpretations. Tests are available for E. coli 0157:H7, Listeria
spp., Salmonella spp., and Salmonella enteritidis.

Hydrophobic grid membrane filtration

Neogen’s NEO-GRID™ and ISO-GRID™ tests use grid mem-
brane filtration to capture target organisms on a hydrophobic
membrane, which is then placed on an organism-specific agar
plate. Target organisms are then detected and/or enumerated
following an incubation. Tests are available for a wide variety
of bacterial pathogens, and yeast and fungi.

Acumedia® dehydrated culture media

Acumedia, a Neogen subsidiary since 2000, has been a pre-
mier manufacturer of dehydrated culture media since 1978.
Acumedia has proven expertise in media formulation, ranging
from custom blends to fill the needs of a small research lab, to
high-volume production for industrial use.

©Neogen Corporation, 2008. Acumedia, Alert, GeneQuence, GENE-TRAK, Neogen, Reveal and Veratox are registered trademarks and NEO-GRID, ISO-GRID, and Soleris are trade-
marks of Neogen Corporation, Lansing, Mich.
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The GeneQuence Advantage
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The Problem, DEFINED

O Product safety
Pathogens threaten the food supply

O Time constraints

Cost-effective food production requires efficient safety testing with the lowest false positive ratio

O Budget constraints

Competition and consolidation require a universal cost-effective testing program

The Solution, REFINED

O Simplicity

O Specificity

O Scalability

mple

Kinetic-based DNA hyhbridization is a natural process requiring
no enzymes or complicated processes

Shortened enrichment times and less sample handling reduce
direct labor costs

Clear colorimetric results provide rapid, easy analysis

Specific
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GeneQuence’s genetics-based pathogen detection greatly
minimizes false negatives and false positives

A proven record of accurate results, even with the most dif-
ficult sample matrices

GeneQuence Salmonella, Listeria and Listeria monocytogenes
are AOAC approved and shown to be equivalent to traditional
methods

GeneQuence’s simple, rapid enrichments coupled to an easy protocol

GeneQuence’s DNA-based system provides unequalled rapid pathogen detection

GeneQuence’s system can test a single sample or up to 186 samples simultaneously

Scalable

O Microwell format allows easy handling and the ability to run
exactly the number of tests that fit your needs

O Assay can be run manually, semi-automated with a plate
washer/reader, or fully automated with a liquid handler

O Minimizes the labor needed as testing volumes grow, and
frees up technician time

O GeneQuence automation allows for hundreds of samples to be
processed in hours

O Allows for the simultaneous detection of Salmonella, Listeria spp.,

L. monocytogenes and E. coli 0157:H7

Call Neogen at 800/234-5333 or 517/372-9200



GeneQuence Assays

Salmonella, Listeria spp., and Listeria monocytogenes

GeneQuence’s DNA hybridization assays employ target pathogen-
specific DNA probes directly labeled with horseradish peroxidase,
and a colorimetric endpoint to detect as little as one CFU of the tar-
get pathogen in a 25 g food sample. A sample is considered positive
for the presence of the target pathogen if the absorbance value (A,;,)
obtained is greater than or equal to 0.10. Presumptively positive

samples should be confirmed by standard approved methods.

E. coli 0157:H7

GeneQuence E. coli 0157:H7 is a sandwich ELISA utilizing spe-
cific E. coli 0157:H7 antibodies coated to microwells. Controls and
samples are added to the wells, and after an incubation, the wells
are washed and conjugate is added. After a second incubation
and wash, substrate is added, which develops a blue color. After
a final incubation, stop solution is added. Results are read using a
microwell reader by comparing the optical densities of the samples
to those of the controls. Presumptively positive samples should be
confirmed by standard approved methods.

Comparison of Available Salmonella Diagnostic Methodologies

Point of Comparison GeneQuence
Enrichment time 24 hrs
Pre-assay setup time 10 min

Assay time 1 hr 50 min
Technology Nucleic Acid Hybridization
Throughput 1.32 samples per min
Specificity Greater than 99.7%
Sensitivity Greater than 98.9%
Average Total Time to Results 27 hrs

PCR
24-26 hrs
45 min
3 hrs (average)
PCR
0.52 samples per min
Greater than 98%
Greater than 98%
28 hrs

ELFA
24 or 48 hrs

15 min
1 hr 15 min
Fluorescent Antibody
0.4 samples per min
Greater than 98%
Greater than 98%
26 hrs

ELISA Microwell
48-72 hrs
15 min

1 hr 30 min

Enzyme Linked Antibody

1.04 samples per min
Greater than 96%
Greater than 98%

50 hrs
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Six Simple Steps to Your Success

DNA Hybridization Technology

Technology that performs:

Each GeneQuence assay contains capture and detector DNA probes specific to the ribosomal RNA (rRNA) of the target pathogen. For the assay to
yield a positive result, both the capture probe AND the detector probe must bind to the target. The capture probe must also bind to the coated well.
This dual selectivity ensures that only the target pathogen is detected during the assay.

(1) Aliquots of the enriched samples are (2) A lysis reagent is added, which (3) The probe reagents are added to
placed into designated microwells. disrupts the cell and releases the the lysed sample and incubated for
nucleic acid target molecules (Fig- 1 hour (Figure B).*

ure A), then the samples are heated
at the appropriate temperature for
5 minutes.

(4) Unbound probe is then washed away. (5) A substrate of HRP is added. Fol- (s) Add stop solution and read results on
lowing an incubation of 20 minutes, an absorbance reader at 450 nm.
blue color indicates the presence
of hybridized detector probe in the
complex and thus the presence of
rRNA from the target organism.

*The probe reagents consist of: 1) an oligonucleotide capture probe specific to rRNA sequences of the target organism and labeled at the 3" end with
polydeoxyadenylic acid (poly dA); and 2) an oligonucleotide detector probe also specific to rRNA sequences of the target organism and labeled at the 5'
end with the enzyme horseradish peroxidase (HRP). The hybridization reaction is then allowed to proceed for one hour at 45°C (Figure B).

rRNA
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® Call Neogen at 800/234-5333 or 517/372-9200



GeneQuence Protocol Overview

The GeneQuence assay can be run both manually or on an automated liquid handler. Regardless of the methodology chosen, the steps are simple
and easy to understand and perform. Neogen recommends the manual method for up to 20 samples per day. For batch sizes of at least 25, some
form of liquid handling automation is encouraged, but not required.

Automated Processing
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(1) Remove aliguot from enriched sample (2) Load enriched samples and reagents  (3) Enter sample information and start
into the automated system assay

Manual Operation—Six Simple Steps...

@ Add lysis buffer to prepared samples @ Heat sample to lyse cells for 5 minutes @ Add DNA probes — incubate at 45°C for
1 hour

(4) Wash microwells (5) Add substrate —incubate at roomtem-  (6) Add stop solution and read results on an
perature for 20 minutes absorbance reader at 450 nm
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Manual and Semi-Automated Operations

Low Sample Volume GeneQuence Automation

Perfect for doing up to 25 samples per day

Neogen Microplate Reader

O Fully automatic

O Bichromatic optics

O Includes four filters (405, 450, 492, 650 nm)

O On board data reduction calculations include regressions, curve
fitting and cutoff absorbance calculations with step-by-step
user prompting

O Large, non-volatile memory stores at least 50 user tests

O Includes parallel and serial outputs

O NRTL and CE certified

Product # Product

6704 Automated microplate reader

Neogen Automated Plate Washer

O Fully automatic

O Washes flat, round, and V-bottom plates and strips

O No user adjustments required. Automatic calibration, alignment,
and last row detection

O 6 ready-to-run wash programs

O Large, non-volatile memory stores at least 50 user-specified
wash protocols

O Precision operation with constant monitoring of vacuum and
pressure. Pump cycles only when necessary for quiet operation

O Programmable automatic rinse cycle

O Ready to run: bottles, aerosol shield, 8-way manifold included

Product # Product

6718 Automated plate washer

Call Neogen at 800/234-5333 or 517/372-9200



Free your hands!
The Desktop Lab Automation Solution
DS2 Two Plate Processor

The DS2 is a compact liquid handler capable of running 186
samples simultaneously. Features include:

O Advanced automation and precise liquid-handling capabilities,
eliminates variations that occur with manual processes

O Reliable, cost-effective, and easy to use and maintain

O Quickly and easily processes two 96-well microplates and up
to 12 different assays simultaneously

O An open system, the DS2 performs the entire complement of
analytical steps required for virtually any ELISA immunoassay:
adding samples and reagents, washing, incubation, and absor-
bance detection

O Features the most advanced and user-friendly control system
available, sample ID bar-code reading, chain-of-custody, and
instrument-diagnostic features

Product #
6600-2

Product
DS2 Fully Automated Plate Processing Unit

Piaasa load a Dynex Large Raogent Tuba {1;5}

User Friendly Matrix Software

O “Load Wizard” directs users where to load samples
and reagents

O |Intelligent error handler detects problems with reagents,
samples and tips

O Troubleshooting guide and on screen help available

with Salmansiia Siap Solution (1.28 mLis) required)
in Rack 1 - Locstion 1
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