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Introduction

The Angiotensin | Enzyme Immunometric Assay (ELISA) kit is a
complete kit for the quantitative determination of Angiotensin |
in serum and plasma. Other matrices, such as urine and tissue,
may be suitable but have not been validated. Please read the
entire kit insert before performing this assay.

Angiotensins are small peptides derived from angiotensinogen.
Several of the known angiotensins are established endocrine
effectors in the regulation of blood pressure, but they are also
known to have other functions locally, in several organs and tis-
sues (paracrine) and at the cellular level (autocrine / intra-
crine)****. Angiotensin | (DRVYIHPFHL) has no known effector
function but it is an immediate precursor of Angiotensin Il
(DRVYIHPF). Angiotensin Il binds AT1 receptors, which promote
vasoconstriction, sodium retention, release of aldosterone, re-
lease of Arg-vasopressin, cell proliferation, inflammation, fibro-
sis, anxiety, and cardiac hypertrophy. Angiotensin A
(ARVYIHPF)®, and Angiotensin Il (RVYIHPF), also bind AT1 re-
ceptors. Angiotensin (1-7) (DRVYIHP) binds a different receptor
called MAS-1 which has opposite effects (vasodilation, natriure-
sis, antiproliferation, NO release, PGE release, and apoptosis)s.
Angiotensin IV (VYIHPF) binds yet another receptor called AT4
(IRAP), which promotes increase of blood flow, angiogenesis,
and natriuresis, and which has also been implicated in memory
formation and in the pathogenesis of Alzheimer’s disease. The
peptide LVV-hemorphin-7 (LVWYPWTQRF), which is not an an-
giotensin, also binds the AT4 receptor. There are other angio-
tensin peptides that have been identified, including Ang (1-9)
(DRVYIHPFH), Ang (1-12) (DRVYIHPFHLVI), Ang V(3-7) (VYIHP),
as well as several other shorter peptides that have undeter-
mined functions.

Angiotensins can be present in very low concentrations in some
biological samples. In such cases, dilution of samples to avoid
“non-specific” interference by any present factors is not pro-
ductive because the angiotensin analyte is also diluted to levels
far below the minimum detection concentration. Thus, investi-
gators have used several procedures for extracting angiotensins
from biological samples prior to using them for immunoassays.
See, for example: a) C18 extraction of Ang | and Ang Il from
plasma, eluted with ACN:H20:AcOH (74:24:4)’; b) phenylsilylsil-
ica cartridge extraction of Ang (1-7) from blood, eluted with
methanol®.

Angiotensins share common sequences, and in some cases they
cannot be discriminated by immunoassays. Prior extraction and
separation by HPLC may, thus, be required®’. We have charac-
terized cross-reactivities with several relevant peptides (see
cross-reactivity table).
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Principle

1.

Standards and samples are added to wells coated with a
goat anti-rabbit 1gG antibody. A yellow solution of rabbit
polyclonal antibody to Angiotensin | is then added and the
plate is incubated at room temperature.

Following this primary incubation, a blue solution of Angio-
tensin | conjugated to biotin is added and incubated at
room temperature. The antibody binds in a competitive
manner, the Angiotensin | in the sample or conjugate. The
plate is washed, leaving only bound Angiotensin I.

A solution of streptavidin conjugated to horseradish perox-
idase is added to each well, to bind the biotinylated angio-
tensin. The plate is again incubated.

The plate is washed to remove excess HRP conjugate. TMB
substrate solution is added. An HRP-catalyzed reaction
generates a blue color in the solution.

Stop solution is added to stop the substrate reaction. The
resulting yellow color is read at 450 nm. The amount of
signal is inversely proportional to the level of Angiotensin |
in the sample.
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Do not mix
components
from different
kit lots or use
reagents be-
yond the expi-
ration date of
the kit.

The standard
should be han-
dled with care
due to the
known and un-
known effects
of the antigen.

Protect sub-
strate from
prolonged ex-
posure to light.

Stop solution is
caustic. Keep
tightly capped.

Materials Supplied

1.

10.

11.

25-0735 -4 -

Assay Buffer 16
30ml, Product No. 80-2370
Tris buffer containing proteins and preservative

Angiotensin | Standard
Product No. 80-2361

One vial containing 1ug lyophilized Angiotensin |

Goat anti-Rabbit IgG Microtiter Plate

One plate of 96 wells, Product No. 80-0060

A clear plate of break-apart strips coated with a goat anti-
rabbit polyclonal antibody

Angiotensin | Antibody
4 ml, Product No. 80-2362
A yellow solution of polyclonal antibody to Angiotensin |

Angiotensin | Conjugate
4 ml, Product No. 80-2363
A blue solution of biotinylated Angiotensin |

Streptavidin-HRP

Product No. 80-1896

One vial containing 12.5ug of lyophilized streptavidin
conjugated to horseradish peroxidase.

Wash Buffer Concentrate
27 ml, Product No. 80-1286
Tris buffered saline containing detergents

TMB Substrate

10 ml, Product No. 80-0350

A solution of 3,3’5,5" tetramethylbenzidine (TMB) and
hydrogen peroxide

Stop Solution 2
10 ml, Product No. 80-0377
A 1N solution of hydrochloric acid in water

Angiotensin | Assay Layout Sheet
1 each, Product No. 30-0298

Plate Sealer
2 each
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Reagents require
separate storage
conditions.

Storage

All components of this kit, except the Standard (80-2361) and
Conjugate (80-2363), should be stored at 4°C upon receipt. The
Standard and Conjugate should be stored at -20°C. Shipping
conditions may not reflect storage conditions.

Materials Needed but Not Supplied

1.

2
3.
4

o

w o N o

11.

12.

25-0735

Deionized or distilled water
Precision pipets for volumes between 5ul and 1,000ul
Repeater pipet for dispensing 50ul and 200ul

Protease inhibitor cocktail (PIC), Sigma #P1860 or equiva-
lent

Phenylmethylsulfonyl fluoride (PMSF), Sigma #P7626 or
equivalent

Disposable beakers for diluting buffer concentrates
Graduated cylinders

Microplate shaker

Lint-free paper toweling for blotting

Microplate reader capable of reading at 450nm

Software for extrapolating sample values from optical
density readings utilizing a four parameter logistic curve
fit,

Materials and reagents to extract the analyte from bio-
logical fluids or tissues, if needed (see Sample Handling
section)
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If buffers other
than those pro-
vided are used
in the assay, the
end-user must
determine the
appropriate di-
lution and assay
validation.

Sample Handling

The assay is suitable for the measurement of Angiotensin | in
serum and plasma. Other matrices such as urine and tissue may
be suitable, but have not been validated. This kit is not species
specific. However, samples containing rabbit IgG will interfere
in the assay due to the GxR IgG coated plate. Prior to assay,
frozen samples should be brought to 4°C and centrifuged, if
necessary, to isolate residual debris.

Please note that recovery of peptides from extraction processes
can be variable. It is important to optimize any process to ob-
tain optimum recoveries. Extraction efficiencies can be deter-
mined by a number of methods, including the use of radioactive
peptide, or by spiking into paired samples and determining the
recovery of this known amount of added analyte. The protocol
provided below is a suggestion and should not be considered an
optimized protocol for any specific analyte.

Suggested Extraction Protocol

Materials
= 100 or 200 mg C;5 columns (e.g. Waters #WAT023590 or
WAT054945 or similar product)
= Solutions
O Column activation: Methanol
0 Column washing and binding: 1% Trifluoroacetic
acid (TFA), 99% Water
O Elution: 60% Acetonitrile (ACN), 1% TFA, 39% wa-
ter
= Vacuum manifold with Luer syringe stopcocks (e.g. Sigma
#VM20-1SET) to control the flow rate through the extrac-
tion columns. Control the flow rate (~ 1ml/min) by open-
ing/closing empty stopcocks or by adjusting the vacuum
seal.
= Vacuum line
= 1.5ml polypropylene microfuge tubes
= Microfuge at 4°C
= 15ml screw cap polypropylene tubes
= Floor or table top swinging—bucket centrifuge with prop-
er rotor for 15ml tubes
= Lyophilizer (or a vacuum chamber, a dry-Ice ethanol trap
and a powerful vacuum pump)
= Additional standard (excess provided) to determine ex-
traction efficiency
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Protocol for 100mg columns. Adjust volumes accordingly if us-
ing 200mg columns.

1)

2)

3)

4)

5)

6)

Prepare the samples

a) In a microfuge tube add 500uL 1% TFA to 500uL plasma
sample.

b) Mix and centrifuge at maximum speed, cold (4°C), for 20
minutes.

c) Carefully remove the supernatant and store on ice until
Cig column is ready

Prepare the column
a) Wash column with 0.5 ml Methanol

b) Wash column 3 times with 1 ml 1 % TFA (use vacuum
manifold, see above)

Binding
a) Load prepared sample (1 ml) and let it flow through the
column slowly (~ 2 min) (use vacuum manifold)

b) Wash column 2 times with 1 ml 1 % TFA (use vacuum
manifold)

Elution- Up to now all washes were discarded into the vacu-
um manifold. Now remove the columns from the vacuum
manifold.

a) Place columns on top of a labeled 15 ml polypropylene
tube. The top column rims should prevent the columns
from falling into the collection tubes.

b) Add 1 ml 60% ACN 1% TFA and spin very slowly (300 —
500 rpm) ideally it should take several minutes to elute.

Lyophilization

a) Cover the tubes with parafilm and punch small holes with
a needle.

b) Freeze in dry-ice and lyophilize overnight.

Reconstitution

a) Add 500ul the assay buffer to re-suspend the pellet at 1 X
concentration and assay immediately.
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Sample Recoveries

Angiotensin | was extracted from spiked pooled human plasma,
spiked with 50ng/ml Angiotensin |, following the protocol de-
scribed above. 75ul of the reconstituted eluate was further

fractionated by HPLC. 25ul from ea

ch fraction was frozen, ly-

ophilized and reconstituted with 100ul PBS. 50 ul of the resus-
pended fractions were run in the assay.
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Maximum inhibition was ob-
tained with the 16 minute
(spiked) and 17 minute (un-
spiked) fractions.. Angl elutes
at 16-17 minutes, thus, the ma-
terial detected by the kit in un-
spiked pooled human plasma
either co-elutes or elutes very
close to Angl. It is therefore
likely to be composed of specific
angiotensin-like peptides. Note
that Angl itself is not obviously
detected by the HPLC (225 nm).
Most of the signal is from mate-
rials eluted at 12 minutes,
which do not interfere with the
ELISA assay, and 18 minutes,
which interfere by 50%.

| Angl16-17 min |

Spiked Angl

i =
Majorpeaks —12 min / 18 min__
Unspiked

—

Spiked
Conc.
(pg/ml)

Dilution
Factor

Expected
Conc.

(pg/ml)

Determined
Conc.

(pg/ml)

% Re-
covery

50,000

10

5,000

3,286

66.0

50,000

100

500

448

90.0

50,000

1000

50

38

76.0
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Glass or polypro-
pylene tubes may
be used for
standard prepara-
tion. Avoid poly-
styrene.

Reagent Preparation

1.

25-0735

Wash Buffer

Prepare the wash buffer by diluting 5ml of the supplied
Wash Buffer Concentrate with 95ml of deionized water.
This can be stored at room temperature until the kit
expiration, or for 3 months, whichever is earlier.

Angiotensin | Standard

Reconstitute one vial of Angiotensin | standard with 1 ml
of the assay buffer. Vortex to ensure the entire standard
is dissolved. Label six 12 x 75mm tubes #1 through #6.
Pipet 990ul of the assay buffer into tube #1, pipet 900ul
of the assay buffer into tube #2. Pipet 750ul of assay
buffer into tubes #3 through #6. Remove 10ul from the
reconstituted vial and add to tube #1, this is standard #1.
Vortex thoroughly. Add 100ul from tube #1 to tube #2.
Vortex thoroughly. Add 250ul from tube #2 to tube #3.
Vortex thoroughly. Continue this for tubes #4 through #6.

10 pL 100 pL 250l 250pL 250pL 250 L

TR YETA T
ofojojojoe]o

TmL e

)

990pL | 900pL  750pL  750pL  750pL 750 4L

Tug/mL 10,000 pg/mL 1000 pg/mL 250 pg/mL 62.5 pg/mL  15.6 pg/mL 3.9 pg/mL

Diluted standards should be used within 60 minutes of
preparation. The concentrations of Angiotensin | in the
tubes are labeled above.

Streptavidin-HRP

Reconstitute one vial of Streptavidin-HRP with 250ul of
deionized water and vortex thoroughly. Store at 4°C for
up to 3 months. For prolonged storage, aliquot and
freeze at -20°C. Avoid repeated freeze/thaw cycles.
Prepare the working concentration by diluting stock
1:1000 in the assay buffer. Do not store diluted
Streptavidin-HRP.
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Bring all reagents
to room tempera-
ture for at least
30 minutes prior
to opening.

Pre-rinse each
pipet tip with
reagent. Use
fresh pipet tips
for each sample,
standard, and
reagent.

All standards and
samples should
be run in dupli-
cate.

Pipet the reagents
to the sides of the
wells to avoid
possible contami-
na-tion.

Prior to the addi-
tion of substrate,
ensure there is no
residual wash
buffer in the
wells. Remaining
wash buffer may
cause variation in
assay results.

Assay Procedure

Refer to the Assay Layout Sheet to determine the number of
wells to be used. Remove the wells not needed for the assay
and return them, with the desiccant, to the mylar bag and seal.
Store unused wells at 4°C.

1. Pipet 75ul of the assay buffer into the NSB (non-
specific binding) wells.

2. Pipet 50l of the assay buffer into the Bo (0 ng/ml
standard) wells.

3. Pipet 50ul of Standards #1 through #6 to the bottom
of the appropriate wells.

4. Pipet 50ul of the samples to the bottom of the
appropriate wells.

5. Pipet 25ul of the antibody into each well except the
Blank, and NSB wells.

6. Seal the plate. Incubate for 1 hour on a plate shaker
(~500 rpm™) at room temperature.

7. Pipet 25ul of the conjugate into each well except the
Blank.

8. Seal the plate. Incubate for 1 hour on a plate shaker
(~500 rpm™*) at room temperature.

9. Empty the contents of the wells and wash by adding
400ul of wash buffer to every well. Repeat 3 more
times for a total of 4 washes. After the final wash,
empty or aspirate the wells and firmly tap the plate on
a lint free paper towel to remove any remaining wash
buffer.

10. Pipet 100ul of the streptavidin-HRP conjugate to each
well except the Blank.

11. Seal the plate. Incubate for 1 hour on a plate shaker
(~500 rpm™*) at room temperature.

12. Wash as above (Step 9).
13. Add 100ul of the substrate solution into each well.

14. Seal the plate. Incubate for 30 minutes at room
temperature without shaking.

15. Pipet 100ul stop solution into each well.

16.  After blanking the plate reader against the substrate
blank, read optical density at 450nm. If plate reader is
not capable of adjusting for the blank, manually
subtract the mean OD of the substrate blank from all
readings.

* The optimal speed for each shaker will vary and may range
from 120-700 rpm. The speed must be set to ensure
adequate mixing of the wells, but not so vigorously that the
contents of the wells splash out and contaminate other
wells.
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Make sure to mul-
tiply sample con-
centrations by the
dilution factor
used during sam-
ple preparation.

Calculation of Results

Several options are available for the calculation of the concen-
tration of Angiotensin | in the samples. We recommend that
the data be handled by an immunoassay software package uti-
lizing a 4 parameter logistic (4PL) curve fitting program.

Samples with concentrations outside of the standard curve
range will need to be re- analyzed using a different dilution.

Typical Results

The results shown below are for illustration only and should not

be used to calculate results from another assay.

Sample Average Percent Angiotensin
Blank (0.04)
NSB 0.007 0
Bo 1.332 100 0
S1 0.043 3.21 10000
S2 0.258 19.39 1000
S3 0.644 48.33 250
S4 1.071 80.41 62.5
S5 1.275 95.78 15.6
S6 1.315 98.77 3.9
1.50 _____\ 100.00
I\
= | N
1.20 80.00
\
A
‘%‘ 0.90 \ 60.00 ~
g \\ 3
§0.60 \\ 40.00 =
\
0.30 20.00
—=— .net O.D \
——B/ N
0.00 L1 mﬁuBo\ [1] Y \ﬁ 0.00
1.00 10.00 100.00 1000.00 10000.0
Angiotensin 1 (pg/mL) 0
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Performance Characteristics

Specificity

The cross reactivities for a number of related compounds were
determined by diluting the cross reactants to concentrations in
the range of 0.1pM to 500nM. These samples were then meas-
ured in the assay.

Percent cross reactivities

Analyte Sequence in the range of 0.1pM -

500nM
Ang(1-12) DRVYIHPFHLVI 0.025
Ang | DRVYIHPFHL 100
Ang(1-9) DRVYIHPFH 0.000
Ang Il DRVYIHPF 0.083
Ang(1-7) DRVYIHP 0.000
Ang A ARVYIHPF 0.182
Ang IlI RVYIHPF 0.000
Ang IV VYIHPF 0.000
LVV-hemorphin 7 LVVYPWTQRF 0.000
Bradykinin RPPGFSPFR 0.000

Sensitivity

The sensitivity, defined as 2 standard deviations from the mean
signal at zero, was determined from 6 independent standard
curves. The sensitivity of the assay was determined to be
4.3pg/ml.

Dilutional Linearity

Pooled human plasma was spiked with 500pg/ml of Angiotensin |,
serially diluted 1:2, and run in the assay. Unspiked pooled plasma
was processed identically as a background control.

Spkd  ——e— Spkil.Calc =——s— Unspkd.Cal¢ ======= (Spk-UnsjCalc e Syield

1000

1 10

Dilution Factor 100 1000
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Precision

Intra-assay precision was determined by assaying 20 replicates
of three buffer controls containing Angiotensin | in a single as-

say.
pg/ml %CV
163.6 8.3
53.2 7.3
25.1 10.0

Inter-assay precision was determined by measuring buffer con-

trols of varying Angiotensin | concentrations in multiple assays

over several days.

pg/ml %CV
182.2 7.9
48.1 10.0
24.4 7.6

25-0735
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Notes

25-0735 -15- Revision: 01/30/2015





