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Introduction

Myeloperoxidase (MPO) is a highly cationic glycosolated hemoprotein that has a molecular weight
of 144kD. The hemoprotein consists of two dimers linked via a disulfide bridge. Each dimmer is
composed of a heavy (53kD) and light (15kD) subunit. Each heavy chain contains an
independently acting protoporphyrin group containing a central iron ¢®. MPO is present in the
azurophilic granules of polymorphonuclear leukocytes (PMNs) and is unique to neutrophils and
monocytes. However, monocytes contain only one third of the MPO found in PMN’s. MPO utilizes
H202 produced by the neutrophils to oxidize a varity of aromatic compounds to give substrate
radicals for bactericidal activity  ™V'®"). This enzyme is unique however in that it can oxidize
chloride ions to produce a strong non-radical oxidant,HOCI. HOCI is the most powerfull
bactericidal produced by neutrophils “ ™V1®"), Excessive production of these radicals can cause
oxidative stress leading to oxidative tissue injury.

Applications:
- Detection of MPO chlorination activity in neutrophils and macrophages.
- Detection of PMN infiltration in tissue samples (inflammation and innate host defense
mechanisms).
- Acute and chronic inflammatory disorders due to chlorination tissue damage.
- MPO chlorination/peroxidation activity in acute and chronic manifestations of
cardiovascular disease.

I. Chlorination Assay Principle:

The chlorination activity protocol utilizes a non-fluorescent detection reagent, APF, which is
converted to its fluorescent analog in the presence of HOCI.
Chlorination Reaction ®®);

H,O, + MPO+ CI' — HOCI + APF (non-fluorescent) —Jluorescent Dye (Ex:488nm
Em: 515-530 nm).

11. Kits Supplied:
Cat # MPOHOCL 100-3 contains
1. Fluoro MPO Kit: Cell Technology Catalog # FLMPO100-3 (500 Assays)
2. hROS Kit: Cell Technology Catalog # FLAPF100-2 (290 Assays).
There is sufficient reagent for 500 peroxidation assays, and 290 chlorination assays.

I11. Storage:

1. Kit Storage: 4-8°C and away from light.

IV. Warnings and Precautions:

1. For Research use only. Not for use in diagnostic procedures.
2. Practice safe laboratory procedures by wearing protective clothing and eyewear.
3. The fluorescent product of the detection reagent is not stable in the presence of thiols

(DTT or 2-mercaptoethanol). Keep these reactants below 10nM. If you are using your
own buffer, keep the reaction between pH 7.0-8.0 (optimal pH 7.4).
4. NADH and glutathione (reduced form: GSH) may interfere with the assay.



Materials required but not supplied:

Dimethyl sulfoxide (DMSO)

Black 96-well plates (clear bottom optional for bottom reading instruments).
Fluorescence plate reader

Deionized water

PondE

V. Preparation of reagent working solutions:

Fluoro MPO Kit : Catalog # FLMPO100-3

1. Part # 3002. 10X Assay Buffer. Make a 1X working solution of the assay buffer. For
example dilute 4ml of 10X Assay buffer in 36ml of deionized water to make 1X Assay
buffer. The 1X Assay buffer should be stored at 2-8°C up to 6 months.

2. Part # 3012. Hydrogen Peroxide . Make a 5mM H,0, solution by diluting the stock
H,0, 1:176 in 1X Assay Buffer. This can be accomplished by adding 5.68 ni stock H,O, to
994 ni 1X Assay buffer. Make enough H,O, for one days work, discard remaining
solution.

3. Part # 4007. Detection reagent. Not needed for chlorination assay.

4. Part# 6015. Myeloperoxidase. 1 vial. See vial label for units of activity and
concentration. MPO enzyme should be diluted in 1X Assay buffer to construct a standard
curve (see below Section VIII Assay Protocol).

hROS Chlorination Detection Kit — Cat # FLAPF100-2

1. The APF vial in solution at 5mM in DMF. Ready to use.

V1. Tissue Preparation

1. Tissue preparation: Prior to tissue extraction exsanguinate the animal to remove red
blood cells from tissue. Homogenize tissue using standard techniques. Homogenization
Buffer can be prepared as indicated below:

Dilute the 10X assay buffer 1:10 with distilled water to make a 1X solution.
Optional: Add NEM to the 1X buffer make a final concentration of 20mM NEM.

3. Centrifuge the homogenates at 8000 — 12000 g at 4°C for 15-20 minutes and remove the
supernatant.

4. To the proteinaceous pellet add 1mL of solubilization buffer. Solubilization buffer can be
prepared by making a 0.5% HTA-Br (w/v) solution in 1X assay buffer.

5. The samples are then homogenized and sonicated using the Sonic Dismembrator (Fisher
Scientific, Pittsburgh) for 30 seconds and submitted to two cycles of freezing and
thawing. Finally, the samples are centrifuged at 8000 X g for 20 minutes at 4° C. The
supernatant can be assayed or frozen at —70°C for later use.



VII. Cell Preparation.

1.

Collect blood in heparin tubes and isolate PMN using standard techniques.
After PMN isolation, wash the PMS in PBS.

After the final wash, decant the supernatant and solubilize the cells in 1mL of ice cold
0.5% HTA-Br (w/v) (in 1X assay buffer).

Supernatants are ready to assay for MPO activity. It maybe necessary to further dilute
the supernatants to optimize the assay.

VII1. Chlorination Assay Protocol:

Prepare 5ml chlorination reaction cocktail (for 100 assays) as follows:

12 uL 5mM H,0O, (From above: V. Preparation of reagent working solutions step?2).

12 L of 5mM APF (From above: V. Preparation of reagent working solutions stepl).
4.976 ml of 1X assay buffer (Frrom above: V. Preparation of reagent working solutions
step 1).

Prepare standard curve of MPO by serially diluting in 1X assay buffer.
Refer to the MPO vial for units of activity and concentration. A sample standard curve is
shown below.

MPO mU/mL |RFU

125 7015
62.9 7247.5
31.25 7166.9

15.625] 4857.25
7.8125 2126.75
3.90625 745.25
1.953125 242.25
0.976563 56
0.488281 8.25

Pipette into a black opaque 96 well plate: 50uL of sample or standard curve and 50 uL of
chlorination reaction cocktail.

Incubate at room temperature in the dark for 15-30 minutes.
Note: Each investigator should optimize the incubation time for their particular assay. Multiple
readings may result in photo bleaching of the dye.

Measure the fluorescence at excitation: 488nm and emission at 515-530 nm in a
fluorescent plate reader.
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Figure 1. MPO standard was serially diluted in 1X reaction buffer. 50ni of the MPO standard and
50nt of the chlorination reaction cocktail was added to black clear bottom 96 well plates. The
plate was incubated in the dark for 20 minutes and then read in a fluorescent plate reader (Ex:
488 nm Em: 515 nm).

I. Peroxidation Assay Principle:

The Fluoro MPO detection kit utilizes a non-fluorescent detection reagent, which is oxidized in the
presence of hydrogen peroxide and MPO to produce its fluorescent analog ¢*®
Reaction:

H,O, + Detection reagent (non-fluorescent)j+ MPO —p  fluorescent analog.
Excitation 530-571nm
Emission 590-600nm
I1. Storage:

1. Kit Storage: 4-8°C and away from light.
2. Once a vial of the Detection reagent is opened, it should be used promptly since it is
subject to oxidation by air.

I11. Warnings and Precautions:

=

For Research use only. Not for use in diagnostic procedures.

Practice safe laboratory procedures by wearing protective clothing and eyewear.

3. The fluorescent product of the detection reagent is not stable in the presence of thiols
(DTT or 2-mercaptoethanol). Keep these reactants below 10nM. If you are using your
own buffer, keep the reaction between pH 7.0-8.0 (optimal pH 7.4).

4. NADH and glutathione (reduced form: GSH) may interfere with the assay. See Technical

note #5.

n



IV. Part # 5016. Kit contents (for 500 assays):

PONPE

Part # 3002. 10X Assay Buffer: 60 mL

Part # 4007. Detection reagent: one dried vial for 500 assays.

Part # 3012. Hydrogen Peroxide: 1000puL of a stabilized 3% solution.
Part# 6015. Myeloperoxidase: 1 vial. See vial label for units of activity and
concentration.

Materials required but not supplied:

Dimethyl sulfoxide (DMSO)

Ethanol

Black 96-well plates (clear bottom optional for bottom reading instruments).
Fluorescence plate reader

Deionized water

NEM : N-Ethylmaleimide (Sigma Cat# E1271)

. HTA-Br: hexadecyltrimethylammonium (Sigma Cat# H9151).
. Catalase Inhibitor: 3-Amino-1,2,4-triazole (Sigma Cat# A8056).

Eosinophil peroxidase inhibitor (Sigma Cat# R5645).

V. Preparation of reagent working solutions:

5.

Part # 3002. 10X Assay Buffer. Make a 1X working solution of the assay buffer. For
example dilute 4ml of 10X Assay buffer in 36ml of deionized water to make 1X Assay
buffer. The 1X Assay buffer should be stored at 2-8°C up to 6 months.

Part # 3012. Hydrogen Peroxide . Make a 20mM H,O,: To 977uL of 1X Assay buffer,
add 22.7uL of the 3% H,O, (0.88M). Once diluted, the H,0O, should be used promptly as
it degrades rapidly. Make enough H,O, for one days work, discard remaining solution.

Part # 4007. Detection reagent. Make a 10mM stock solution of the Detection
Reagent: Dissolve the contents of the vial in 500uL of DMSO. Once opened, should be
used promptly and any remaining reagent should be aliquoted and refrozen at -70°C.
Avoid repeated freeze thaw cycle.

Part# 6015. Myeloperoxidase. See vial label for units of activity and concentration.
MPO enzyme should be diluted in 1X Assay buffer to construct a standard curve (see
below Section VIII Assay Protocol).

V1. Tissue Preparation

Note: It is important to read the technical note section before you proceed with the
setup and experiment

Tissue preparation: Prior to tissue extraction exsanguinate the animal to remove red
blood cells from tissue. Homogenize tissue using standard techniques. Homogenization
Buffer can be prepared as indicated below:

Dilute the 10X assay buffer 1:10 with distilled water to make a 1X solution.

Optional: Add NEM to the 1X buffer make a final concentration of 10mM NEM.



Note: See Technical note #1.

6. Centrifuge the homogenates at 8000 — 12000 g at 4°C for 15-20 minutes and remove the
supernatant.

7. To the proteinaceous pellet add 1mL of solubilization buffer. Solubilization buffer can be
prepared by making a 0.5% HTA-Br (w/v) solution in 1X assay buffer.

8. The samples are then homogenized and sonicated using the Sonic Dismembrator (Fisher
Scientific, Pittsburgh) for 30 seconds and submitted to two cycles of freezing and
thawing. Finally, the samples are centrifuged at 8000 X g for 20 minutes at 4° C. The
supernatant can be assayed or frozen at —70°C for later use.

Note: See Technical note #3.

VII. Cell Preparation.
Note: See Technical note #1 and 2.

3. Collect blood in heparin tubes and isolate PMN using standard techniques.
4. After PMN isolation, wash the PMS in PBS.

5. After the final wash, decant the supernatant and solubilize the cells in 1mL of ice cold
0.5% HTA-Br (w/v) (in 1X assay buffer).

6. Supernatants are ready to assay for MPO activity. It maybe necessary to further dilute
the supernatants to optimize the assay.

VIIIl. Assay Protocol:
Note: Read technical note 6

6. Prepare 5ml reaction cocktail (for 100 assays) as follows:
50 uL of Detection Reagent (50 puM final)
5uL of 20mM Hydrogen peroxide
4.875ml of 1X assay buffer
Eosinophil peroxidase inhibitor at 0.1-1.0 nM (optional see technical note 6).

7. Prepare standard curve of MPO by serially diluting in 1X assay buffer.
Refer to the MPO vial for units of activity and concentration. If you are adding the
catalase inhibitor to your samples use the right column (MPO Standard with Catalase
Inhibitor) as a guide to construct the standard curve.

MPO Standard without Catalase Inhibitor MPO Standard with Catalase Inhibitor
0.0625 Units/mL 0.25 Units/mL

0.03125 Units/mL 0.125 Units/mL

0.0156 Units/mL 0.0625 Units/mL

0.00781 Units/mL 0.03125 Units/mL

0.00390 Units/mL 0.0156 Units/mL

0.00195 Units/mL 0.00781 Units/mL

0 Units/mL 0 Units/mL




NOTE: When using 20mM catalase inhibitor 3-Amino-1,2,4-triazole in your samples,
make the 1X assay buffer used to construct the MPO standard curve with 20mM 3-
Amino-1,2,4-triazole. 3-Amino-1,2,4-triazole tends to slightly inhibit MPO activity.
See Technical note 5.

8. Pipette into a black opaque 96 well plate: 50uL of sample or standard curve and 50 uL of
reaction cocktail.

9. Incubate at room temperature in the dark for 30-60 minutes.

10. Measure the fluorescence at exitation: 530-570nm and emission at 590-600nm in a
fluorescent plate reader.

. Technical Notes:

Tissue or cells that contain endogenous reductants (Glutathion: GSH) will interfere with the
assay. Addition of NEM will block reductant interference and increase MPO yield.

If catalase activity is present in the cells, block by incubating cells, prior to solubilizing cells,
with 20mM 3-Amino-1,2,4-triazole (Sigma Cat# A8056). Incubate cells with inhibitor for 30
minutes at 37°C and wash cells to remove excess inhibitor.

If catalase activity is present in the homogenates block by incubating homogenates with
20mM 3-Amino-1,2,4-triazole (Sigma Cat# A8056) for 60 minutes prior to running assay.

At NADH levels above 10nM, detection reagent oxidation results from side chain

reaction between NADH and HRP. This could result in aberrant readings. To minimize this
interference it is recommended to add superoxide dismutase (SOD) at 40U/mL to the
reaction ®.

At glutathione (reduced form GSH) above 300nM, detection reagent oxidation results

from side chain reaction between GSH and HRP. This could result in aberrant readings. To
minimize this interference it is recommended to add superoxide dismutase (SOD) at 40U/mL
to the reaction 2.

The catalase inhibitor should be used at a final concentration of 20mM. If using catalase
inhibitor also add it to your MPO standard curve. This can be accomplished by adding the
inhibitor, at a concentration of 40mM (final will be 20mM in the well) to the 1X Assay Buffer
and then constructing your MPO standard curve. Note that the sensitivity will be lower and it
is recommended to start your curve at a higher concentration (see below Fig.1 B).

If needed add the Eosinophil peroxidase inhibitor to a final concentration in the well of 0.1 to
1.0 nM. Make the inhibitor at double the concentration in the reaction cocktail (VII1. Assay
Protocol: Step 1.) as this will be diluted 1:2 in the well. High concentrations of EPO inhibitor
will slightly inhibit MPO activity. Use Eosinophil peroxidase inhibitor between 0.1 to 1.0 nM
final concentration ¥,



MPO without Catalase inhibitor mU/mL__ [MPO RFU
62.5 2838
3000 3125 1401
R = 0.9977 / 15.625 668
2500 / 7.8125 207
2000 3.90625 71
S / 1.953125 27
rz 1500 / 0.976563 14
1000 0.488281 6
/ 0.244141 4
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NV S
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B.
MPO + Catalase Inhibitor (20mM) muU/mL MPO +Inhib RFU
250 2783
3000 125 1328
R? = 0.996
2500 / 62.5 567
26000 / 31.25 143
) / 15.625 46
L 1500 / 7.8125 12
1000 3.90625 9
1.953125 2
500 1
0 . '
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muU/mL

Figure 1. MPO standard curve was serially diluted in 1X Assay buffer. Reaction cocktail (RC) was prepared
as described A: without catalase inhibitor and B: with 20mM (final concentration) catalase inhibitor. Next
50nL of MPO standard and 50ni of RC was added to individual well of a 96 well black plates. The plate was
incubated at room temperature in the dark for 30 minutes. Next the wells were read using Ex: 530nm and
Em: 590nm. There is approximately 50% reduction in signal in the presence of 20mM catalase inhibitor.
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Figure 2. Reaction cocktail (RC) was prepared as described A: without EPO inhibitor and B with EPO
inhibitor (100uM final). Next 50mL of MPO standard and 50 ni. of RC was added to individual well of a 96

well black plate. The plate was incubated at room temperature in the dark for 30 minutes. Next the wells
were read using Ex: 530nm and Em: 590nm. There is approximately 50% reduction in signal in the
presence of 100nM EPO inhibitor.
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