ilgys Envirogard™ Microcystins
QuantiTube Test Kit
Strategic Diagnostics Inc. Part Number 7700000 (10 Test)

Intended Use

The EnviroGard Microcystins QuantiTube Test Kit as quantitative test for the detection of
microcystins residues in water.

Test Principles

The EnviroGard Microcystins QuantiTube Kit is cadited with a non-toxic microcystin-LR surrogate
at levels equivalent to 0.2, 0.8, and 4.0 partsiqiéon (ppb) microcystin-LR. The kit uses polypdal
anti-bodies which bind either microcystins or a moaystin-enzyme conjugate. These antibodies are
immobilized to the walls of the test tubes. Migrsiins in the sample compete with the microcystin-
enzyme conjugate for a limited number of antibonhyling sites. In the assay procedure you will:

1. Add a sample containing microcystins to a test tubeubate, then add microcystin-enzyme
conjugate. The enzyme conjugate competes with tbeaystins for the antibody binding sites.

Wash away any unbound molecules.

Add a clear solution of chromogenic substrate wt#st tube. In the presence of bound micro-
cystin-enzyme conjugate, the substrate converts ¢compound which turns blue. One enzyme
molecule can convert many substrate molecules.

Since the same number of antibody binding sitesasedlable on every test tube, and each test tube
receives the same number of microcystin-enzymeugatg¢ molecules, a sample which contains a low
concentration of microcystins allows the antibody bind many microcystin-enzyme conjugate
molecules. The result is a dark blue solution. @ossly, a high concentration of microcystins allows
fewer microcystin-enzyme conjugate molecules tddend by the antibodies, resulting in a lightereblu
solution.

Note: Color isinversely proportional to microcystins concentration.
Darker color = Lower concentration

Lighter color = Higher concentration

Performance Characteristics
Sensitivity

The sensitivity of the EnviroGard Microcystins Qtidnbe Test Kit was established by determining the
variation in response to three microcystins-fred@renmental water samples.

The average %8B for the three samples was 91.4 and the standewgaibn was 1.84. Using three standard
deviations, the sensitivity equals 91.4 - (3 x 1:845.8% B. When this %Bis read from the average standard
curve of these assays, it corresponds to a sahsitiv0.10 ppb microcystins.

*9%B, = average optical density (OD) of the calibratosample divided by the average OD of the Negative
Control multiplied by 100.
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Precision

I ntra-assay Precision
Intra-assay precision was determined by running iwicrocystins control solutions in duplicate. F@assays
were run by two operators. The results for sig@dd) and concentration (ppb) are shown below.

Signal (OD) Conc. (ppb)

Average %CV Average %CV
Control 1 | 0.66 4.3 0.44 11.1
Control 2 | 0.31 4.8 2.32 8.4

Inter-assay Precision
Inter-assay precision was determined by runningnvicrocystins control solutions in duplicate. Tluusions
were run in eight assays by four operators. Thalt®for concentration precision are shown below:

Average Std. Deviation %CV

Control 1 0.46 0.04 9.7

Control 2 | 2.47 0.27 11.1

Cross-Reactivity

The polyclonal antibody used in the EnviroGard Maystins QuantiTube Test Kit will not differentiate
between microcystin-LR and other microcystins vatga but detects their presence to differing degjréde
following table shows the concentration at 50% hitlon (50% B) for these compounds. Concentration is in

ppb.

VARIANTS 50% Bo (ppb)
MCYST-LR 0.6
MCYST-RR 0.5
MCYST-YR 0.4
NODLN 0.1

Precautions

* Microcystins in environmental samples may be todise adequate precautions when handling these
samples.

» Store all test kit components at 4°C to 8°C (3%R@G°F) when not in use.

» Do not store test kit components for more than @@t ambient temperatures (18°C to 27°C or 64°F t
81°F).

* Do not exposasubstrate todirect sunlight.

* Do not freeze test kit components or expose thetamperatures greater than 37°C (99°F).

» Allow all reagents to reach ambient temperaturé¢1® 27°C or 64°F to 81°F) before beginning th&t te
(approximately 30-60 minutes).

» Do not use the test kit components after the etipiralate.

* Do not use reagents or test tubes from one testitkitreagents or test tubes from a different kast
» Do not dilute or adulterate test reagents or usgkss not called for in the test procedure.

* Use approved methodologies to confirm any positgeilts.
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Stop solution is 1.0 N Hydrochloric acid; handld¢hw¢are.
Some solutes and particulates found in untreatedngk or surface waters may affect the sensitiétel of

this test kit.

Before You Start

The EnviroGard Microcystins Quantitube Kit contaihe following items:
40

N R R R R R R R R

antibody-coated test tubes

vial of Negative Control

vial of 0.2 ppb Microcystins-LR Calibrator
vial of 0.8 ppb Microcystins-LR Calibrator
vial of 4 ppb Microcystins-LR Calibrator
vial of Microcystins-Enzyme Conjugate
vial of Substrate

vial of Stop Solution

Test Tube Rack

Packets of Phosphate Buffered Saline

You will also need several other items:

10cc syringes

Millex HV 15 filter units (0.45 micron, 13mm, non-sterile)

Disposable-tip air displacement pipette that widasure 250 microliters (uL)
Eppendorf™ RepeatBiPipettor with three 12.5 mL Combitipsr equivalent
Indelible marking pen for test tubes

Stopwatch or wristwatch with second hand

Spectrophotometer capable of reading 12 millimétem) x 75 mm test tubes at 450 nanometers (nm)
minus 600 nm

Solid phase extraction devices (optional)

Sample Preparation

If samples are to be stored for later assay, thewld be filtered to remove particulates. A syergperated
Millex-HV 5 filter is suitable for this purpose.

If a lower sensitivity for microcystins is requir¢d0.2 ppb), a solid-phase extraction device sisch &g
reverse phase SepPak necessary to concentrate the sample (see ‘Refes”, #2).

Perform the Test

Allow all reagents to reach room temperature befogginning the test (at least 30 minutes). In timldi
organize all samples, other required reagentsegogpment so that the set-up procedure can berpatbfrom
beginning to end in the minimum amount of tiribe total time required to perform steps 2 and 3 should not
exceed 15 minutes. Label Combitips “Conjugate,” “Substrate,” and 6t

1. Remove the test tubes (no more than 20 tubes pay)asom the plastic bag and label them in dupdica
for: Negative Control, 0.2 ppb, 0.8 ppb, 4.0 pplibcators and each sample.
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2. Using an air displacement pipette with disposaigs, tpipette 250 uL of each calibrator and sample
directly into the bottom of the appropriate tubékse a clean tip for each.

3. Incubate for 15 minutes at ambient temperature.

4. Attach a cleari2.5 mL Combitip labeled “Conjugate” to the Eppendorf pipetnd set the dispense dial
tol. Immediately add 250 pL of Enzyme Conjugate koesk tubes.

5. Swirl the test tubes to mix the contents and intalfar 15 minutes at ambient temperature. Durive t
incubation period, prepare PBS wash solution byimgixd PBS packet into 1 L of distilled water. If
distilled water is not available, tap water is gteble. Each PBS packet yields enough to wash 20
tubes.

6. Decant and vigorously shake the tube contents! tit@l test tubes to overflowing with PBS wash
solution, then decant and vigorously shake outehgaining liquid.

Repeat this wash step three more times, beingicdadahake out as much liquid as possible on each
wash. After the final wash, tap the inverted tabes on absorbent paper.

7. Attach a cleari2.5 mL Combitip labeled “Substrate” to the Eppendorf pipetnd set the dispense dial
to 2. Add 500 uL of Substrate to each test tube.

8. Swirl the test tubes to mix the contents and inteibar 15 minutes at room temperature.

9. Attach a cleari2.5 mL Combitip labeled “Stop” to the Eppendorf pipettel &et the dispense dial 20
Add 500 pL of Stop Solution to each test tube.

WARNING: Stop Solution is 1.0 N Hydrochloric Acid.
The addition of Stop Solution causes the coloh@nge from blue to yellow.

10. Read the test tubes at 450 nm minus 600 nm agaimgiter blank within 30 minutes after the Stop
Solution is added.

Assay M odifications

The instructions under “Perform the Test” are fog tecommended basic assay and will yield optimslits.
Depending on the individual requirements for dateligy, modifications can be made (see the follawvin
sections). Individual laboratories should estdibltee exact effect of these modifications in thewn
laboratories.

NOTE: Calibrators must always berun in duplicate.

Curve Storage

Some spectrophotometers are capable of curve stgi&g, where standard curves can be used to itatent
results from subsequent assays using the same nteaged protocol). The EnviroGard Microcystins
QuantiTube assay is compatible with curve storaperes the absolute absorbance from assay to aseay ar
normalized by using %Bo convert absorbances.

If the calculations are done manually, %8 plotted versus the concentration on semi-loglgnpaper and a
straight line is drawn between the points. In sgbent assays, only the Negative Control is rungaleith the
control(s) and sample(s). The %B then calculated for each control and sample,thadconcentration read
from the curve. Itis recommended that a contiith an established range be run in each assaystorethat a
given assay was run correctly.

Interpret the Results

If a blue color does not develop in the Negativet@u test tube within 15 minutes after the sulistteas been
added, the test is invalid and must be repeated.

Read the tubes in a dual-wavelength spectrophotsmehich has been set to read at 450 nm minusi600
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Samples that fall below the 0.2 ppb calibrator $thdne reported as < 0.2 ppb. Those falling abbee4t0 ppb
calibrator should be reported as > 4.0 ppb. Sasrgueater than 4.0 ppb should be diluted and ramag

References.  (reprints may be obtained from Strategic Diagrsstinc.)
1. Chuetal. (1989) Appl. Environ. Microbiol. 55 : 28 1933.
2. Chuetal. (1990) J. Assoc. Off. Anal. Chem. 731-456.

Ordering Information

Description Catalog Number

EnviroGard Microcystins QuantiTube Test Kit 7700000

Technical Assistance

Strategic Diagnostics

111 Pencader Drive

Newark, DE 19702-3322 USA
800-544-8881

302-456-6789 Phone
302-456-6782 Fax
www.sdix.com
techservice@sdix.com

General Limited Warranty

Strategic Diagnostics Inc. warrants the productsufectured by it against defects in materials and
workmanship when used in accordance with the agiplécinstructions for a period not to extend beyand
product’s printed expiration dat&Dl MAKESNO OTHER WARRANTY, EXPRESSED OR IMPLIED.
THERE ISNO WARRANTY OF MERCHANTABILITY OR FITNESSFOR A PARTICULAR
PURPOSE.

Copyrighf 1998, Strategic Diagnostics Inc.
EnviroGard is a trademark of Strategic Diagnoditics
Parafilm is a registered trademark of the AmeriCan Corporation.
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