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EDI™Fecal C. Difficile GDH ELISA

Enzyme Linked ImmunoSorbent Assay (ELISA) for the Qualitative Determination of
Clostridium Difficile Glutamate Dehydrogenase 1 in Feces
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I. INTENDED USE

This microplate-based ELISA (enzyme linked immunosorbent assay)
kit is intended for the qualitative detection of Clostridium difficile
glutamate dehydrogenase 1 (GDH) in feces. The assay is a useful
tool as an aid of detection of C. difficile infection. It is for in-vitro
diagnostic use.

II. SUMMARY OF PHYSIOLOGY

Clostridium difficile is a gram-positive anaerobe. Infection with C.
difficlie causes severe diarrhea and can be fatal if not diagnosed and
treated in a timely manner. C. difficile infection is induced in patients
by long-term treatment w ith antibiotics and is commonly found in
hospital environment. It is easily transmitted through contactw ith
infected fecal matter. Accurate testing for toxins proved to be difficult
due to assays having low sensitivity. Since all strains of C. difficile
produce large amounts of glutamate dehydrogenase, testing for this
antigen has proven to be a better screening tool due to its higher
negative predictive value.

lll. ASSAY PRINCIPLE

This “sandwich” ELISA is designed, developed and produced for the
guantitative and qualitative measurement of GDH in stool specimen.
The assay utilizes the microplate-based enzyme immunoassay
technique by coating highly purified antibody onto thewall of
microtiter wells.

Assay calibrators/controls and fecal specimen are added to microtiter
wells of microplate thatwas coated w ith a highly purified monoclonal
anti-GDH on its wall. During the assay, the GDHw ill be bound to the
antibody coated plate after an incubation period. The unbound
material is w ashed away and another HRP-conjugated monoclonal
antibody which specffically recognizes GDH is added for further
immunoreactions. After anincubation period, the immunocomplex of
“Anti-GDH Capture Antibody — GDH — HRP-conjugated Anti-GDH
Tracer Antibody” is formed if GDH & present in the test sample. The
unbound tracer antibody and other proteins in buffer matrix are
removed in the subsequentwashing step. HRP conjugated tracer
antibody bound to thewell is then incubatedw ith a substrate solution
in a timed reaction and then measured in a spectrophotometric
microplate reader. The enzymatic actiity of the tracer antibody
bound to GDH proteins captured on the wall of each microtiter well is
directly proportional to the amount of GDH level in each test
specimen.

IV. REAGENTS: Preparation and Storage

This test kit must be stored at 2 — 8 °C upon receipt. For the
expiration date of the kit refer to the label on the kit box. All
components are stable until this expiration date.

Prior to use, allow all reagents to equalize to room temperature.
Reagents from differentkit lot numbers should not be combined or
interchanged.

1. Anti-GDH Antibody Coated Microplate (Cat. No. 30862)
One w ell breakable microplate w ith twelve by eight strips (96
wells total) coated with monoclonal anti-human GDH. The plate
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is framed and sealed in afoil zipper bagw ith a desiccant. This
reagent should be stored at 2 — 8 °C and is stable until the
expiration date on the kit box.

2. Anti-GDH Tracer Antibody (Cat. No. 30863)

One vial containing 0.6 mL of concentrated horseradish
peroxidase (HRP)-conjugated monoclonal GDH antibody in a
stabilized protein matrix. This reagent must be diluted before
use. It should be stored at 2 — 8 °C and is stable until the
expiration date on the kit box.

3. GDH Tracer Antibody Diluent (Cat. No. 30864)

One bottle containing 12 m L ready-to-use buffer. It should be
used only for tracer antibody dilution according to the assay
procedure. This reagent should be stored at 2 — 8 °C and is
stable until the expiration date on the kit box.

4. ELISA HRP Substrate (Cat. No. 10020)

One bottle containing 12 mL of ready-to-use tetramethyl-
benzidine (TMB) w ith hydrogen peroxide. This reagent should
be stored at 2 — 8 °C and is stable until the expiration date on
the kit box.

5. ELISA Stop Solution (Cat. No. 10030)

One bottle containing 12 mL of ready-to-use 0.5 M sulfuric acid.
This reagent should be stored at 2 — 8 °C or room temperature
and is stable until the expiration date on the kit box.

6. GDH Positive Control (Cat. No. 30865)

One vial containing 1 mL of ready-to-use GDH positive control.
This positive control is in a liquid bovine serum albumin-based
matrix w ith non-azide preservative. This reagent should be
stored at 2 — 8 °C and are stable until the expiration date on the
kit box.

7. ELISA Wash Concentrate (Cat. No. 10010)

One bottle containing 30 mL of 30-fold concentrate. Before use
the contents must be diluted w ith 870 mL of distilled w ater and
mixed w ell. Upon dilution this yields a working wash solution
containing a surfactant in phosphate buffered saline with a non-
azide and non-mercury based preservative. The diluted w ash
buffer should be stored at room temperature and is stable until
the expiration date on the kit box.

8. Concentrated GDH Fecal Sam ple Extraction Buffer
(Cat. No. 30820)
One bottle containing 10 m L of 10-fold concentrated fecal
sample extraction buffer. This reagent should be diluted w ith 90
mL distilled water and mixed well. This yields as the fecal
sample extraction buffer and negative control. The Fecal
Sample Extraction Buffer may be stored at 2-8°C and is stable
until the expiration date on the kit box.

V. SAFETY PRECAUTIONS

The reagents must be used in a laboratory and are for professional
use only. Materials sourced for reagents containing bovine serum
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albumin w ere derived in the contiguous 48 United States and
obtained only from healthy donor animals maintained under
veterinary supervision and found free of contagious diseases. Wear
gloves while performing this assay and handle these reagents as i
they are potentially infectious. Avoid contactw ith reagents containing
TMB, hydrogen peroxide, or suffuric acid. TMB may cause irritation
to skin and mucous membranes and cause an allergic skin reaction.
TMB is a suspected carcinogen. Suffuric acid may cause severe
irritation on contact with skin. Do not get in eyes, on skin, or on
clothing. Do not ingest or inhale fumes. On contact, flushw ith
copious amounts of water for at least 15 minutes. Use Good
Laboratory Practices.

VI. MATERIALS REQUIRED BUT NOT PROVIDED

o

% Precision single channel pipettes capable of delivering 10 pL,
50 pL, 100 pL, and 1000 pL, etc.

Repeating dispenser suitable for delivering 100 pL.
Disposable pipette tips suitable for above volume dispensing.
Disposable 12 x 75 mmor 13 x 100 glass or plastic tubes.
Disposable plastic 1000 mL bottle w ith cap.

Aluminum foil.

Deionized or distilled w ater.

Plastic microtiter well cover or polyethylene film.

ELISA multichannelw ash bottle or automatic (semi-automatic)
washing system.

Spectrophotometric microplate reader capable of reading
absorbance at 450 nm.

Fecal Sample Cadllection Device (Epitope Catalog No: KT-889)
This sample callection kit is optional. Please contact Epitope
Diagnostics, Inc. for details.

VIl. SPECIMEN COLLECTION & STORAGE

Fresh fecal sample should be collected into a stool sample collection
container. It is required to collect a minimum of 1-2 mL liquid stool
sample or 1-2g solid sample. The collected fecal sample must be
transported to the lab in a frozen condition (-20°C). If the stool
sample is collected and tested the same day, it is allowed to be
stored at 2-8°Cfor up to 3 days. Avoid more than 3x freeze and
thaw .

VIll. ASSAY PROCEDURE

1. Reagent Preparation

(1) Prior to use allow all reagents to come to room
temperature. Reagents from different kit lot numbers
should not be combined or interchanged.

(2) ELISA Wash Concentrate (Cat. 10010) must be diluted to
working solution prior use. Please see REAGENTS section
for details.

(3) Concentrated Fecal Extraction Buffer must be diluted to
working solution prior use. Please see REAGENTS section
for details.
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Patient Sample Preparation

.1. For manualweighing procedure only:

(1) Label atesttube (12x75 mm) or a 4 ml plastic vial.

(2) Patient samples must be extracted/diluted 1:5 with working
Fecal Extraction Buffer.

NJN

Follow ing is a detailed sample extraction process.
(a) Label and tare an empty polypropylene tube together
with a inoculation loop.
(b) Weigh 250- 500 mg of stool using the inoculation loop
by placing it into the pre-tared tube.
(c) Record the net amount of sample and break the
inoculation loop; leave the lower part of the loop in the
tube.
(d) Add diluted Extraction Buffer (4 parts of the stool
volume, 1 g stool = 1 ml) into the tube:
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2.2.

Fecal Sample Weight Extraction Buffer Volume

(mg) (ml)
225 - 274 1.25
275 -324 1.50
325 -374 1.75
375 — 424 2.00
425 — 474 2.25
475 - 525 2.50

(3) Centrifuge the diluted fecal sample at 3000 rpm (800-
1500 g) for 510 minutes. The supernatant can be directly
used in the assay.

Note: If the test procedure is performed on an automated
ELISA system, the supernatant must be particle-free by
centrifuging the sample.

(4) This sample can be stored at 2-8°C up to twelve (12) days
and below -20°C for longer storage. Avoid more than 3x
freeze and thaw cycle.

Using EDI Fecal Sam ple Collection Devices (Cat. KT889)

(1) Labela Fecal Sample Collection tube

(2) Follow the instructions on the Sample Collection Tube
insert, KT889.

(3) This sample can be stored at 2-8°C up to three (3) days
and below -20°C for longer storage. Avoid more than 3x
freeze and thaw cycle.

(4) Twodrops of the extracted sample is equivalent to 100 pl.

Assay Procedure

(1) Use theworking (1x) fecal extraction buffer (Cat# 30689)
as the negative control

(2) Pace a sufficient number of GDH monoclonal antibody-
coated microwell strips (Cat. 30862) in aframe.

(3) Test Configuration

ROW STRIP 1 STRIP 2 STRIP 3
A NEG CTL SAMPLE 3 SAMPLE 7
B NEG CTL SAMPLE 3 SAMPLE 7
C POS CTL SAMPLE 4 SAMPLE 8
D POS CTL SAMPLE 4 SAMPLE 8
E SAMPLE 1 SAMPLES SAMPLE 9
F SAMPLE 1 SAMPLES SAMPLE 9
G SAMPLE 2 SAMPLE 6 SAMPLE 10
H SAMPLE 2 SAMPLE 6 SAMPLE 10

(4) Add 100 pL of controls and extracted (1:5) patient stool
samples into the designated microwell. Mix by gently
tapping the plate. Cover the plate with one plate sealer.
Cover w ith foil or other material to protect from light.

Note: ifthe callection tubes from KT-889 is used, add two
drops of extracted fecal sample into each well.

(5) Incubate plate at room temperature, static, for 1 hour.

(6) Remove the plate sealer. Aspirate the contents of each
well. Wash eachwell 5 times by dispensing 350 pL to 400
uL of working wash solution into eachwell, then
completely aspirating the contents. Alternatively, an
automated microplate washer can be used.

(7) Prepare GDH Tracer antibody working solution by 1:21
fold dilution of the antibody (Cat. 30863) with the Tracer
Antibody Diluent (Cat. 30864). For each strip, mix 1 mL of
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the Tracer Antibody Diluentw ith 50 pL of the Tracer
antibody in a clean test tube.

(8) Add 100 pL diluted anti- GDH Tracer Antibody to each
well. Mix by gently tapping the plate.

(9) Cover the plate with one plate sealer and alsow ith
aluminum foil to avoid exposure to light.

(10) Incubate plate at room temperature, static, for 30 minutes.

(11) Remove the plate sealer. Aspirate the contents of each
well. Wash eachwell 5 times by dispensing 350 pL to 400
pL of working wash solution into eachwell and then
completely aspirating the contents. Alternatively, an
automated microplate washer can be used.

(12) Add 100 pL of ELISA HRP Substrate (Cat. 10020) into
each of thewells.

(13) Cover the plate with a new plate sealer and also with
aluminum foil to avoid exposure to light.

(14) Incubate plate at room temperature for 15 minutes.

(15) Remove the aluminum foil and plate sealer. Add 100 pL of
ELISA Stop Solution (Cat. 10030) into each of the wells.
Mix gently.

(16) Read the absorbance at 450 nm.

IX. PROCEDURAL NOTES

1. Itis recommended that all calibrators/ controls and
unknow n samples be assayed in duplicate. The average
absorbance reading of each duplicate should be used for
data reduction and the calculation of results.

2. Keep light-sensitive reagents in the original amber bottles.

3. Store any unused antibody-coated strips in the foil zipper
bag w ith desiccant to protect from moisture.

4. Careful technique and use of properly calibrated pipetting
devices are necessary to ensure reproducibility of the test.

5. Incubation times or temperatures other than those stated
in this insert may affect the results.

6. Allreagents should be mixed gently and thoroughly prior to
use. Avoid foaming.

7. This assaycanbe performed on EDI EuChrom DUQ. This
tool is a fully automated ELISA/CLIA assay system. (Cat
No. EuChrom DUQO). Please contact Epitope Diagnaostics,
Inc. for details.

X. INTERPRETATION OF RESULTS

1. Calculate the average absorbance for each pair of
duplicate testresults.
2. Calculate the cut-off
The positive cut-off and the negative cut-off are
established by using following formula.

Positive Cut-Off = 1.1 x (mean extinction of negative
control + 0.10)

Negative Cut-Off = 0.9 x (mean extinction of negative
control + 0.10)

3. Interpret testresult
»  Positive: patient sample extinction is greater than the
Positive Cut-Off
» Negative: patient sample extinction is less than the
Negative Cut-Off
» Equivocal: patient sample extinction is between the
Positive Cut-Off and the Negative Cut-Off.

4.  Assay quality control
1. Positive control must shov an average OD reading
greater than 1.2.
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2. Negative control should shav an average OD reading
less than 0.18

Xl. EXAMPLE DATA AND CALIBRATOR CURVE

A typical absorbance data and the resulting negative control and
positive controls are represented. This absorbance must not be used
in lieu of control values run with each assay.

ROW | STRIP 1 (OD450 nm)
A Neg. Cir 0.098
B Neg. Cir 0.092
C Pos. Cir. 2.298
D Pos. Ctr. 2.198
E Sample 1 0.126
F Sample 2 0.186
G Sample 3 0.255
H Sample 4 0.748

1. The OD of negative controls and positive control meet the
Internal Quality Control Standard. The Assay & valid.

2. Calculate the Mean OD for negative control:
Meanney. =(0.098 + 0.092)/2 = 0.095

3.  Calculate the Positive and Negative Cut-Off Value:

Positive Cut-Off =1.1x (0.095 + 0.10) = 0.2145
Negative Cut-Off = 0.9 x (0.095 + 0.10) = 0.1755
Equivocal =0.176 ~ 0.214

4.  Interpret the Sample Result:

Sample 1 =0.126 <Negative COV - Negative
Sample 2 = 0.186 <Pos. COV; = Neg COV - Equivoca
Sample 3 =0.255 = Positive COV - Positive
Sample 4 = 0.749 = Positive COV - Positive

XIl. EXPECTED VALUES

Stool from 41 normal adults, age 23 to 65were measured with this
ELISA kit. We found that normal people show undetectable GDH
antigen in the extracted stool sample according to the sample
collection, extraction and assay procedures described in this insert.
Seven (7) true C. diffcile infected patient samples were also tested
with this kit. We recommend that all assays include the laboratory’s
ow n controls.

Samples
True True
Positive Negative Total

Epitope’s

ELISA

Positive 7 0 7
Negative 0 41 41
Total 7 41 48

Sensitivity: 100% (7/7)
Specificity: 100% (41/41)
Accuracy: 100% (48/48)

XIIl. LIMITATION OF THEPROCEDURE

(1) The results obtainedw ith this GDH ELISA Test Kit serve only
as an aid to diagnosis and should not be interpreted as
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diagnostic in themselves without taking other clinical findings
such as stomach endoscope and biopsy, efc.

2) For unknow n sample value read directly fromthe assay that is
greater than the highest calibrator, it is recommended to
measure afurther diluted sample for more accurate
measurement.

—~

XIV. QUALITY CONTROL

To assure the validity of the results each assay should include
adequate controls with known C.difficile GDH levels. We recommend
that all assays include the laboratory’s own controks.

Sensitivity

A positive control of C. difficile GDH at a concentration of 250 ng/ml
was serially diluted w ith negative control down to 125 ng/ml, 62.5
ng/ml, 31.3 ng/ml, 15.6 ng/ml, and 7.2ng/mL. All these diluted
samples were measured with this ELISA kit. The results shoved that
7.2 ng/mLw as slighty below the positive cut-off interpretation, while
15.6 ng/mL showed a positive test result. Therefore, the analytical
sensitivity of this kit is about 9 ng/mL.

Specificity
The assay does not cross react to the follow ing organsms:
Cryptosoridium parvum, Giardia lamblia, rotavirus and adenovirus.

Precision
The intra-assay precision is validated by measuring two positive
samples in a single assayw ith 8 replicate determinations.

OD @450nm CV (%)
0.426 70
1.028 3.7

The inter-assay precision is validated by measuring two positive
samples in duplicate in 12 individual assays.

OD @450nm CV (%)
0.347 8.8
1.946 5.6

XVI. WARRANTY

This product s warranted to perform as described in its labeling and
literature when used in accordancew ith all instructions. Epitope
Diagnostics, Inc. DISCLAIMS ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, and in no event shall Epitope Diagnostics, Inc. be liable
for consequential damages. Replacement of the product or refund of
the purchase price s the exclusive remedy for the purchaser. This
warranty gives you specific legal rights and you may have other
rights, which vary from state to state.
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TECHNICAL ASSISTANCE AND CUSTOMER SERVICE

For technical assistance or place an order, please contact Epitope
Diagnostics, Inc. at (858) 693-7877 orfax to (858) 693-7678.
www epitopediagnaostics.com

This productis developed and manufactured by
Epitope Diagnostics, Inc.
San Diego, CA92121, USA
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Short Assay Procedure of Fecal C. Difficile GDH ELISA:
(1) Add 100 pL of controls and 100 uL or two drops of
patientsamples into the designated microwell.
2) Mix, cover and incubate the plate at room
temperature NO SHAKING for 1 hour
(3) Wash each well 5 times.
(4)  Add 100 pL of working Tracer Antibody into the
designated microwell.
(5) Mix, cover and incubate the plate at room
temperature NO SHAKING for 30 minutes.
(6) Wash each well 5 times.
(7)  Add 100 pL ELISAHRP Substrate into each well.
(8) Cover and incubate plate at room temperature for
15 minutes.
(9)  Add 100 pL of ELISA Stop Solution into each of the
wells.
(10) Read the absorbance at OD 450 nm.
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