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New edition

1. INTENDED USE

Enzyme Immunoassay for the quantitative determination of Matrix metalloproteinase 9 (MMP-9)
in human plasma and serum.

2. STORAGE, EXPIRATION

—  The kit must be stored at 2 — 8°C.
—  The opened components can be stored for one week at 2 —8°C.

3. INTRODUCTION

Matrix metalloproteinases (MMPs) are zinc-dependent endopeptidases, responsible for the
integrity of the basement membrane (BM) via degradation of extracellular matrix and BM
components.[1] MMPs are presented in various types of cells, including cardiomyocytes, cerebral
neurons, hepatocytes, and many others, thus influencing various processes.

Increased matrix metalloprotease 9 (MMP9), also called Gelatinase B, after myocardial infarction
(MI) exacerbates ischemia-induced chronic heart failure (CHF).[2] It is also upregulated in the
diabetic heart, and ablation of MMP9 decreases infarct size in the non-diabetic myocardial
infarction heart.[3] There is also strong evidence that the increased levels of MMP-9 are
associated with many inflammatory conditions, such as coronary artery disease, COPD, arthritis,
and metabolic syndrome.[4] It was also proved that MMP-9 is associated with progression of
atherosclerosis and higher risk of cardiovascular events. It was also suggested that elevated
levels of MMP-9 (combined with MMP-2) are associated with highly tumorigenic cancers.

4. TEST PRINCIPLE

The microtiter plate is coated with the antibody specifically binding the Matrix metalloproteinase 9.
The human serum or plasma is incubated in the plate with the capture antibody.

The specimen is washed out and the specifically bound protein is incubated with biotin-labelled
detection antibody. Following another washing step, Streptavidin-HRP conjugate is added into
the well.

Unbound reagent is then washed out. Horseradish peroxidase (HRP) bound in the complex reacts
with the chromogenic substrate (TMB) creating the blue colour. The reaction is stopped by
addition of STOP solution (H2SO4).

The absorbance values are measured at 450 nm (optionally 450/630 nm) and are proportional to
the concentration of MMP-9 in the specimen. The concentration of MMP-9 in unknown samples
is determined from the calibration curve which is created by plotting the absorbance values
against the standard concentration values.
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5. PRECAUTIONS

- For research use only

- For professional laboratory use

—  The reagents with different lot numbers should not be mixed

—  To prevent cross sample contamination, use disposable labware and pipette tips

—  To protect laboratory stuff, wear protective gloves and protective clothing

—  The substrate solution should remain colourless, keep it protected from light

—  The test should be performed at standard laboratory conditions (temperature 25°C £ 2°C).

6. REAGENT SUPPLIED

ltem Qty.
Antibody Coated Microtiter Plate 96 wells
Biotin-labelled Antibody 13 mL
Streptavidin-HRP Conjugate 13 mL
Master Standard (lyophilized) 1 vial

Quiality Control A (human serum, lyophilized) 1 vial
Quality Control B (human serum, lyophilized) 1 vial

Dilution Buffer 2x13 mL
Wash Buffer 15x conc. 50 mL
Substrate Solution 13 mL
STOP Solution 13 mL

7. MATERIAL REQUIRED.BUT NOT SUPPLIED

—  Glassware and test tubes

- Microtiter plate.washer

- Precision pipettes (various volumes) with tips

—  Orbital.shaker

- Microtiter plate reader capable of measuring absorbance at 450 nm or 450/630 nm with
software for data generation
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8. PREPARATION OF REAGENTS

- Use new pipette tip for pipetting different reagents and samples to prevent cross-
contamination.
—  Allreagents and samples should be allowed to reach the temperature 25°C + 2°C.

8.1 Preparation of Standards

Reconstitute lyophilized Human MMP-9 Standard in Dilution Buffer, for the volume information
see the Certificate of Analysis. Let it rehydrate for 15 min prior to use. The concentration of human
MMP-9 in Master Standard is 20 ng/mL. Use the Master Standard for serial dilution (as below).
Mix each tube thoroughly before the next transfer. The Dilution Buffer serves as Blank. Prepare
set of Standard solution as follows:

Volume of Standard Dilution Buffer Concentration

Std1 Star(‘lgiz)dhﬁige“ dg)/ mi See CoA 20 ng/mL
Std2 250 pL of Std1 250 pL 10 ng/mL
Std3 250 pL of Std2 250 uL 5 ng/mL
Std4 250 uL of Std3 250 pL 2.5 ng/mL
Std5 250 pL of Std4 250 pL 1.25 ng/mL
Std6 250 pL of Std5 250 pL 0.625 ng/mL
Blank - 200 uL 0 ng/mL

8.2 Preparation of Quality Control A and B

Reconstitute the lyophilized human serum Quality Controls in deionized/distilled water, for the
volume information see the Certificate of Analysis. Let the QCs rehydrate for 15 min and dilute
them 1:50 in Dilution Buffer, prior to.use, see Preparation of samples.

8.3 Preparation of Wash Buffer 1x

Prepare a working solution of Wash Buffer by adding 50 mL of Wash Buffer 15x conc. to 700 mL
of deionized/ distilled water (dH20). Mix well. Store at 4°C for two weeks or at -20°C for long term
storage.

9. PREPARATION OF SAMPLES

Human plasma or serum may be used with this assay. For long-term storage the samples should
be frozen at minimum -70°C. Lipemic or haemolytic samples may cause false results. Pay
attention to a possibly elevated serum level of human MMP-9 due to MMP-9 release by
platelets during sampling process. This may cause variable and irreproducible results. Use
a silica-based activator with polymer gel tubes for serum separation (SST/ BD Vacutainer, Serum
gel (coagulation activator) / Sarstedt S-Monovette), or platelet-poor plasma. Platelet-poor plasma
can be prepared in two-step procedure: 1/ centrifugation 20 minutes at 1500 x g, and 2/ additional
centrifugation step of the plasma at 10 000 x g for 10 minutes for platelet removal. Recommended
dilution of samples is 1:50, i.e., 5 pL of sample + 245 uL of Dilution Buffer, for duplicates and for
singlets. Do not store the diluted samples.
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10. ASSAY PROCEDURE

1.
2.

o o

0~

9.

10.

Prepare the reagents as described in the previous chapter.

Pipette 100 uL of set of Standards, Quality Controls, diluted Samples and Dilution Buffer =
Blank into each well. Incubate for 1 hour at 25°C +2°C, shaking at 300 rpm.

Wash the wells 3-times with 1x Wash Buffer (350 uL/well). When finished, tap the plate
against the paper towel to remove the liquid completely.

Pipette 100 pL of Biotin-labelled Antibody into each well. Incubate for 1 hour at 25°C +2°C,
shaking at 300 rpm.

Wash the wells as described in point 3.

Pipette 100 yL of Streptavidin-HRP into each well. Incubate for 30 min at 25°C +2°C,
shaking at 300 rpm.

Wash the wells as described in point 3.

Pipette 100 pL Substrate solution, incubate for 10 min, at 25°C +2°C. Avoid exposure to the
light during this step.

Pipette 100 pyL of STOP solution.

Read the signal at 450 or 450/630 nm within 15 min.

11. PERFORMANCE CHARACTERISTICS

Samples used in the tests were diluted 1:50 as recommended and assayed. The results are
multiplied by the dilution factor.

111

Sensitivity

The limit of detection, defined as a concentration of human MMP-9 giving absorbance higher than
absorbance of blank + 3 standard deviations,.is better than 0.16 ng/mL of sample.

11.2 Precision

11.2.1 Intra-assay

Sample Mean (ng/mL) SD CV (%)
1 527 9.7 2
2 224 6.7 3
11.2.2 Inter-assay (Run —to —run)
Sample Mean (ng/mL) SD CV (%)
1 389 31 8
2 255 14 6
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11.3 Accuracy

11.3.1 Dilution linearity

Sample  Dilution Measure(orl];;)nr:f;antration Expecte?ncg:t/)r?]ic)entration vield (%)
519 - -
2X 247 260 95
! 4x 123 130 95
8x 59 65 91
582 - -
) 2X 289 291 99
4x 151 145 104
8X 69 73 95
11.3.2 Spiking Recovery
Sample (ﬁg}rl?ﬁ) Measure(c:];/C)nr:E;antratlon concer::—t);gtei}g;e?ng/mL) Yield (%)
- 223 - -
1 250.0 480 473 102
125.0 357 348 103
62.5 290 285 102

12. CALCULATION

The standard curve needs to be measured in every test. Most of the microplate reader can
automatically calculate 'the analyte concentration using 4-parameter algorithm or alternative
functions to fit the standard points properly. The concentrations need to be multiplied by the
dilution factor, either automatically by reader or manually.

Human MMP-9 Standard Curve
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14. EXPLANATION OF SYMBOLS
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15. ASSAY PROCEDURE - SUMMARY

Add 100 pL of Standards, diluted QCs and Samples to the wells

Incubate for 1 hour at 25°C, shaking at 300 rpm

G

3-times wash the wells {350 pL/well)

@

Add 100 pL of Biotin-labelled Antibody to the wells

Incubate for 1 hour at 25°C, shaking at 300 rpm

G

3-times wash the wells {350 pL/well)

@

Add 100 uL of SAV-HRP to the wells

Incubate for 30 min at 25°C, shaking at 300 rpm

@

3-times wash the wells (350 pL/well)

&

Add 100 pL of Substrate Solution to the wells

Incubate for 10 min in the dark at 25°C, NO shaking

A

Add 100 pL of Stop Solution to the wells

N

Read the signal at 450 nm (450/630 nm) within 15 min
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