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I ntroduction

Cyclic GMP (cGMP, Guanosine 3', 5'-cyclic monopHuap) is a nucleotide
which acts as a key second messenger in multiglektransduction pathways,
and is found in most tissues at levels 10 to 16€edi lower than cAMP [1].
cGMP is synthesized from guanosine triphosphate {)iGiby the action of
guanylate cyclase, degraded by cyclic nucleotidesphodiesterases, which
hydrolyze cGMP into 5-GMP. Levels of cGMP are gmsed by the action of
certain hormones, such as acetylcholine, insulid axytocin, as well as by
chemicals such as serotonin and histamine. cGMRilsarnbe elevated by agents
which stimulate guanylate cyclase, such as nitrsgide, nitroglycerin, sodium
nitrate and nitric oxide [2].

Downstream effects of cGMP are mediated primarily dGMP-gated ion
channels, cGMP-dependent protein kinases and c&giated
phosphodiesterases [3]. cGMP has become an impottaget for drug
discovery because it regulates many cellular foneti including ion channel
conductance, glycogenolysis, and cellular apoptigsi®]. Significantly, it also
relaxes smooth muscle tissues. In blood vessdisxation of vascular smooth
muscles leads to vasodilation and increased bliowd T his effect of cGMP has
led to the notable clinical success of Sildenaffiagra), which enhances the
vasodilatory effects of cGMP within the corpus agaesum by inhibiting a
phosphodiesterase, and is widely used as a treaforezrectile dysfunction [6].

Test Principle

Competitive ELISAs differ from traditional sandwicELISAs in that a
competition between labeled and unlabeled antigan available antibody
binding sites occurs. In order to utilize a comipeti ELISA, one reagent must
be conjugated to a detection enzyme, such as mdkagtihosphatase. In
Millipore™s cGMP HTS Immunoassay kit, standards or unknoampes are
mixed with an alkaline phosphatase (AP)-labeled &Gddnjugate and a highly
specific anti-cGMP antibody, and incubated in wells& 96 well microtiter plate
pre-coated with a capture antibody. The AP-label&d#1P conjugate will bind
to the anti-cGMP antibody wherever its binding siéee not already occupied by
unlabeled cGMP. Thus, the more cGMP in the sampftamdard, the lower the
amount of AP-labeled cGMP-conjugate bound. Uporneplievelopment, the
chemiluminescence intensity is inversely propodiao the amount of cGMP in
a sample or standard.



Figure 1: Assay Overview
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Application

Millipore™s ¢cGMP HTS Immunoassay kit is a competitive immassay for
highly sensitive and rapid chemiluminescent quatitib of cyclic GMP (cGMP,
Guanosine 3', 5'-cyclic monophosphdtem extracts, lysates or supernatants of
cells of any species. The kit comprises a spea@ifii-cGMP antibody which
recognizes all species, an alkaline phosphatasg-lédeled cGMP conjugate,
two 96 well microplates pre-coated with an anti-Biabantibody, cGMP
standard, and an Alkaline Phosphate chemiluminésesabstrate. This kit
contains antibody coated plates and all reageqtsres to perform 192 assays.

For Research Use Only. Not for usein diagnostic procedures.

Kit Components

1. White 96-Well anti-Rabbit Coated Plat@art No. 2004070) Two 96-well
immuno-plates pre-coated with anti-Rabbit polyclosatibody, sealed in a
foil pouch.

2. Rabbit anti-cGMP polyclonal Antibody(Part No. 2004761) One 25
vial.

cGMP Standard(Part No. 2004762) One 2 mL bottle.

Alkaline Phosphatase cGMP Tracer Conjugdfart No. 2004760) One
20 pL vial.

2x cGMP Assay Diluent(Part No. 2004811) One 25 mL bottle.

5x Wash Buffer (Part No. 2004075) One 125 mL bottle.

Lysis Buffer. (Part No. 2004076) One 60 mL bottle.

6x Alkaline Phosphatase Substra{@®art No. 2004077) One 5 mL bottle.
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Materials Not Supplied

Multi-channel or repeating pipettes

Pipettors & tips capable of accurately measuring.Q00uL
Plate shaker (optional)

Graduated serological pipettes

Luminometer capable of reading 96-well microplates.
Polystyrene test tubes for standard and sampléatiki

Mechanical vortex
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Containers for dilutions

Storage of Kit Components

Maintain the unopened kit at 2@ until the expiration date indicated on the
label. After opening the kit, maintain the White-@&ll anti-Rabbit Coated
Plates Alkaline Phosphatase cGMP Tracer Conjugate, cGMéhdard, 5x
Wash Buffer, 2x Assay Diluent, Lysis Buffer, andkaline Phosphatase
Substrate at 2°€ until the expiration date indicated on the lakébr long-term
storage, maintain the Rabbit anti-cGMP Polyclonafi®ody at -20C.

Precautions

e The White 96-Well anti-Rabbit Coated Plates, 5x Weasiffer, 2x Assay
Diluent, and Lysis Buffer contain thimerosal. Thirasal is highly toxic by
inhalation, contact with skin, or if swallowed. ifterosal is a possible
mutagen and should be handled accordingly.

* The instructions provided have been designed tamig# the Kkit's
performance. Deviation from the kit's instructiomsy result in suboptimal
performance and may produce inaccurate data.

Technical Hints
« Allow samples and all assay reagents to reach teamerature before use.

» Standards should be made in either glass, or pmpypene tubes; avoid
polystyrene.



Mix samples thoroughly before use; avoid exceskiaeing.
Pipet the sample / standard to the bottom of tHe we

To avoid contamination, add additional assay re@sgém the side of the
well.

The use of plate sealers is recommended to retiegeassibility of well-to-
well contamination.

During the incubation time, the use of a plate shakay improve assay
sensitivity.

Minimize contamination by endogenous alkaline phaspse. Care should
be taken to not touch pipet tips or other reageittsbare hands.

Ensure that no residual wash buffer remains in wledls. Be sure to
completely pat dry the plate on paper towels foltmpthe last wash step.

Manual Plate Washing: Vigorous washing and comptetaoval of all
liquid by aspiration at the end of each washing sgevery important to
obtain low background values.

Recommended M ethod for Plate Washing:

1. Remove existing fluid from each well by flickithe plate over a sink.
Subsequently blot the plate on clean paper towels.

2. Pipet 25QuL of diluted 1x Wash Buffer into each well with auhi-
channel pipet.

3. Remove the Wash Buffer from each well by fligkithe plate over a
sink. Subsequently blot the plate on clean paperl® to remove
excess fluid.

4. Repeat washing and flicking 5 times.

Preparation of Reagents

1.

2.

Wash Buffer

Add the entire contents of the 5x Wash Buffer noagpropriate container,
and adjust volume to 300 mL with deionized wat8tir to homogeneity.

Assay Diluent

Add the entire contents of the 2x Assay Diluenamoappropriate container,
and adjust volume to 50 mL with deionized water. ortéx or stir
thoroughly. Use this 1x solution for diluting thRabbit anti-cGMP
Antibody and cGMP Alkaline Phosphatase Conjugateér.



3. cGMP Standard

The cGMP Standard is provided at a concentratio0.% mM (500,000

pmol/mL). This stock material is then used to geteea standard curve.
Use Lysis Buffer to make cGMP Standard dilutionssuggested dilution
scheme is described and illustrated below:

a) Label 9 glass, or polypropylene tubes #1 -A8d 900uL Lysis Buffer
to tubes #2 — 9.

b) Add 980uL Lysis Buffer to tube #1. Remove 20 of the cGMP
Standard solution from the stock bottle and adtub® #1, giving rise
to 10,000 pmol/mL solution. Vortex for approximgt2 seconds.

c) Standards #2 — 8 are then prepared by perfgriihO dilutions from
the preceding standard. For example, to make atdriR, remove 100
uL from Standard #1 and add to Tube #2. Vortexafoproximately 2
seconds. Repeat for Standards #3 — 8. Do notagdd@WVP Standard
to the #9 tube.

d) The concentration of cGMP in tubes #1 — 9 tdl10,000, 1,000, 100,
10, 1, 0.1, 0.01, 0.001 and O pmol/mL respectively.

20 pl 100p!  100pl 100p! 2100ul 1DO@EOOM! 100ul
cGMP
standard -»> -»> -> -»> -»> -> -»> -»>
0.5 mM
1 2 3 4 5 6 7 8 9

Standard Number:#1 #2 #3 #4 #5 #6 #7 #8 #9

Lysis Buffer (uL): 980 900 900 900 900 90000 900 900
Standard (uL): 20 100 100 100 100001 100 100 0
cGMP (pmol/mL)10,000 1000 100 10 1 0.10.01 0.001 O

Figure2: Serial Dilution of cGMP Standard

Note: The cGMP Standard curve can be set up with a different serial dilution
scheme by making appropriate adjustments to the dilution pattern.

4. Rabbit anti-cGMP Antibody

Immediately before use, dilute a sufficient amanfrthe Rabbit anti-cGMP
antibody 1:1,000 with 1x Assay Diluent. Mix thoghly.



5. Alkaline Phosphatase cGMP Tracer Conjugate

Immediately before use, dilute a sufficient amoahthe cGMP Alkaline
Phosphatase — Conjugated Tracer 1:3000 with 1xyA3#aent.

6. Alkaline Phosphate Substrate

Immediately before use, dilute a sufficient amaafithe Alkaline Phosphate
Substrate 1:6 with 1x Wash Buffer. Mix thoroughly.

Preparation of Samples

It is recommended that you test each sample itidzsiie. Prepare cell lysates by
incubating the cells with Lysis Buffer. If usingg9vell cell culture plated
samples, add 5@L of Lysis Buffer to each well and incubate 10 mewu
Samples can be further diluted with 1x Assay DitumrLysis Buffer.

Notes:

1. Sample dilution may vary between different cells. Appropriate sample
dilutions should be established by each investigator.

2. Always use freshly prepared samples.

Assay Instructions
1. Remove the White 96-Well anti-Rabbit Coatedd>feam its foil pouch.

2. Add 100uL of cGMP Standards 1 through 8 or prepared sanipleglls.
It is recommended that standards and samples bia triplicate.

Note: A standard curve must be performed for each assay.

3. Add 50pL of the diluted Alkaline Phosphatase cGMP Tracenjdgate to
all wells being tested.

4. Add 50pL of the Rabbit anti-cGMP Antibody dilution to allells being
tested.

5. Cover or seal the plate with a plate sealecubbate the plate for 30 minutes
at room temperature (the use of a plate shakengltinis step may improve
assay sensitivity).

6. Remove the fluid from the wells with an autordafdate washer or by
inverting the plate over a sink.

~

Carefully wash the wells at least 5 times with/lash Buffer.
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For users of automatic plate washers: It is important to ensure that the wash
apparatus is properly maintained and operatingectiy. Tubing and tips
can easily become clogged, leading to incompletghimg and inadequate
aspiration of wells. This may result in poor pstmh and an unsuitable
standard curve. For best results, we recommeledstt 5 wash cycles.

8. Following the last wash, completely flick and day the plate on a stack of
paper towels. This will ensure that remaining whsffer residue does not
interfere with the assay results.

9. Add 100uL of the diluted Alkaline Phosphatase Substratevet or seal the
plate and incubate at room temperature for 30 regiut

10. Read the plate for 1.0 second per well onrariameter device.

CAUTION: Bubbles in the wells will cause inaccurate readings. Ensure
that all bubbles are removed prior to taking the absorbance reading.

Calculation of Results

Manual Plotting: Plot the standard curve on semi-log graph pap€nown
concentrations of cGMP are plotted on the X-axid tie corresponding RLUs
(Relative Light Units) on the Y-axis. The standauve should result in a graph
that shows an inverse relationship between cGMPcamnations and the
corresponding luminescence. Therefore, the gretiter concentration of
unconjugated, or “free” ¢cGMP in the sample, the dowthe Relative
Luminescence Units.

Plate Reader/PC Interface: An alternative approach is to enter the data into
computer program curve fitting software. A goaddctin be obtained with a log
regression analysis. Some data points at the tdptiom of the range tested
may need to be dropped to get a good fit. Curyeatlisting spreadsheet
software can perform such plotting.




Sample Results

The Millipore” cGMP HTS Immunoassay is a competitive ELISA, thus
levels of endogenous cGMP are indicated by a higia while high levels of
endogenous cGMP are indicated by a low signal. Aample of a typical
standard curve is shown in Figure 4 below. Thisdstpresented for reference
only and should not be used to analyze assay seslié strongly recommend
that a standard curve be generated for each sengbles assayed.

c¢GMP Standard Curve
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Figure 4. The provided cGMP standard containing 0.5 mM cG{@B0,000
pmol/ml) was used in this experiment. Eight sedglitions were prepared in
Lysis buffer. 100 uL of each standard was usecet®ate the standard curve in
a range from 0.001 to 10,000 pmol cGMP/well. Thenawn samples represent
cGMP synthesis in P19 cell lysates treated withraye of sodium nitroprusside
concentrations.

Cross-reactivity of rabbit anti-cGMP polyclonal antibody

cGMP  100% ADP  <0.01%
cAMP <0.1% ATP  <0.01%
GTP  <0.01%
GMP  <0.01%
CTP <0.01%
AMP  <0.01%
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Warranty

Millipore Corporation (“Millipore”) warrants its products will meet theapplicable
published specifications when used in accordante thieir applicable instructions for a
period of one year from shipment of the produdts.LLIPORE MAKESNO OTHER
WARRANTY, EXPRESSED OR IMPLIED. THERE IS NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. The
warranty provided herein and the data, specificati@and descriptions of Millipore
products appearing in Millipore’s published cataleg and product literature may not be
altered except by express written agreement sigbgdan officer of Millipore.
Representations, oral or written, which are incstesit with this warranty or such
publications are not authorized and if given, sHmat be relied upon.

In the event of a breach of the foregoing warrahtijlipore’s sole obligation shall be to
repair or replace, at its option, the applicabledpict or part thereof, provided the
customer notifies Millipore promptly of any suchebch. If after exercising reasonable
efforts, Millipore is unable to repair or repladestproduct or part, then Millipore shall
refund to the Company all monies paid for such iapple Product. MILLIPORE
SHALL NOT BE LIABLE FOR CONSEQUENTIAL, INCIDENTAL, SPECIAL
OR ANY OTHER DAMAGES RESULTING FROM ECONOMIC LOSS OR
PROPERTY DAMAGE SUSTAINED BY ANY COMPANY CUSTOMER FROM
THE USE OF ITSPRODUCTS.

Unless otherwise stated in our catalog or otherpaom documentation accompanying
the product(s), our products are intended for rebeaseonly and are not to be
used for any other purpose, which includes but is not limited to,
unauthorized commercial uses, in vitro diagnostic uses, ex vivo or in vivo
therapeutic uses or any type of consumption or application to humans or
animals.

02007 - 2009: Milliporé€ Inc. All rights reserved. No part of these workaym
be reproduced in any form without permissions iitimg.
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