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SOLID PHASE IMMUNO-ASSAY

STATEMENT OF CORRESPONDING APPLICATIONS

This application is based on the Provisional specification filed in relation to New
Zealand Patent Application Number 546584, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a solid-phase immuno-assay. In particular, the
present invention relates to a solid-phase immuno-assay and related methodology
suitable for determining pregnancy in equines.

BACKGROUND ART

For ease of reference the present invention will now be described with specific
reference to equines. However, it should be appreciated that this should not be
seen as necessarily restricting the scope of the present invention.

The determination of pregnancy in equines is presently problematic. For example,
determining pregnancy by internal methods such as palpation or ultrasound can
often be a traumatic experience for a horse, and in some cases can cause physical
injury, either of which may endanger the health of mare and foetus.

It has recently been separately reported that the pregnancy status of bovines and
equines biochemically indicated by increases in the levels of oestrone suiphate, a
pregnancy-related steroid found in the blood, by Hirako et. al (2003)"; and
Henderson ef al.(1999).2 respectively.

' Hirako et. al (2603) - Changes in plasma estrogen concentrations during the first trimester
of gestation in dairy cows: in comparison with the origin of embryos and foetal number
JARQ 37 (3), 195-200

2 Henderson, K.M., Perkins, N.R., Wards, R.L, Stewart, J.I. (1999). Enzymeimmunoassay

of oestrone sulphate concentrations in faeces for non-invasive pregnancy determination in

mares. New Zealand Veterinary Journal, vol 47, pages 61 to 66.
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The use of oestrone sulphate provides an alternative method for determination of
whether a mare is pregnant, which usually requires obtaining a blood sample for
testing. However, the use of blood samples to determine pregnancy is problematic
for a number of reasons including:

» the use of needles is required, which can be traumatic and painful for
mares, as the blood sample is usually taken from the nostril of the mare;

and

¢ the blood needs to be further processed in order to obtain plasma or serum

before testing to determine pregnancy status.

The inventor has now discovered that oestrone sulphate is also present in the
urine of equines.

It would therefore be an advantage if there could be provided a less invasive and
traumatic methodology for determining the pregnancy status of equines which did
not require the use of a blood sample or an internal physical examination.

All references, including any patents or patent applications cited in this
specification are hereby incorporated by reference. No admission is made that
any reference constitutes prior art. The discussion of the references states what
their authors assert, and the applicants reserve the right to challenge the accuracy
and pertinency of the cited documents. It will be clearly understood that, although
a number of prior art publications are referred to herein, this reference does not
constitute an admission that any of these documents form part of the common
general knowledge in the art, in New Zealand or in any other country.

It is acknowledged that the term ‘comprise’ may, under varying jurisdictions, be
attributed with either an exclusive or an inclusive meaning. For the purpose of this
specification, and unless otherwise noted, the term ‘comprise’ shall have an
inclusive meaning - i.e. that it will be taken to mean an inclusion of not only the
listed components it directly references, but also other non-specified components
or elements. This rationale will also be used when the term ‘comprised’ or
‘comprising’ is used in relation to one or more steps in a method or process.
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It is an object of the present invention to address the foregoing problems or at
least to provide the public with a useful choice.

Further aspects and advantages of the present invention will become apparent
from the ensuing description which is given by way of example only.

DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a solid phase
immuno-assay in the form of: a test strip for determining the pregnancy status of
equines, via an analyte present in urine, which includes:

a solid support comprising:

- a control zone;

- a test zone; and

- a sample zone;

all of said zones being in fluid communication with each other;
characterised in that:

the cdntrol zone includes a ligand specific for a labelled-complex;

the test zone includes the analyte or analogue thereof;

the sample zone includes the labelled-complex specific for the analyte;

and wherein the sample zone is located upstream of the test zone, which is
upstream of the conirol zone.

For ease of reference, the present invention will now be described in relation to
equines. However this should not be seen as limiting the scope of the invention.

As used herein, the term ‘analyte’ refers to oestrone sulphate (OS).

Within the present specification, the term 'analogue’ refers td a compound having
a structure which is similar to oestrone sulphate. In preferred embodiments the
test-zone may use Oestrogen Bovine Serum Albumin conjugate as the analogue.

The term ‘ligand’, as used herein, refers to a molecule which can bind specifically
to another molecule.

In general, the ligand may be an immuno-molecule.
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Most preferably, the ligand is an antibody.

In the present specification, the term ‘immuno-molecule’ refers to a molecule
derived from an immune system which is capable of specifically binding to another
molecule. It may include an antibody, antibody binding fragment, or a phage
display molecule.

As used herein, the term ‘labelled-complex’ refers to a complex of compounds
which includes a tracer compound bound, or otherwise associated, with an
immuno-molecule specific for oestrone sulphate, and may also include oestrone
sulphate once bound to the immuno-molecule portion of the complex.

In preferred embodiments the labelled-complex may be a conjugated gold-
oestrone sulphate monoclonal antibody complex (OS detection antibody complex).

In the present specification, the term ’antibody’ refers to an immunoglobulin
molecule having'an amino acid sequence which specifically binds to an antigen,
such as oestrone sulphate. The term ‘antibody’ includes antibody binding
fragments. In general an antibody binding fragment may include, but not be
limited to, an Fr, F(ab), fragment, or ScFr molecule or the like.

In preferred embodiments the antibody may be a monoclonal antibody or a binding
fragment thereof. ;

As used herein, the term ‘tracer compound’ encompasses any compound which is
capable of being visibly determined by the eye without the need for
instrumentation.

It is envisaged that the solid support may come in a variety of different forms
without departing from the scope of the present invention.

In general, the solid support may be in the form of a cellulose ester.
In preferred embodiments, the solid support may be a nitro-cellulose paper.

In preferred embodiments, the solid support may have a surface area capable of
supporting the ligand in a concentration of at least 0.5mg/m! and the analyte or an
analogue thereof in a concentration of 0.5 to 10 mg/ml Most preferably the
support may also have a surface area capable of supporting 0.02ml of the labelied-
complex.

In a preferred embodiment where the solid support is nitro-cellulose paper, the
surface area of the paper may be at least 25 mm x 5mm.

4
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In preferred embodiments, to facilitate handling and ease of use, the test strip may
be substantially housed within a body configured so that the control Zone, test
zone and sample zone are visible and/or accessible.

In use, a sample of urine may be collected from a mare 100 days post-mating, and
this is added to the sample-zone where it soaks into the solid-support and releases
the conjugated gold-OS monoclonal antibody complex (“OS detection antibody
complex”), which starts to migrate up the solid support.

When OS is present in the urine, this can become bound to the OS detection
antibody. If OS is not present, or the OS concentration is low, the antigen-binding
sites in the OS detection antibody do not become filled, and as a result when the
OS detection antibody passes over the test-zone, some of it binds to the analyte
analogue in the solid-support and a visible dot forms. This indicates the mare is
not pregnant.

Conversely, if the OS concentration is high in the urine, then all of the antigen
binding sites in the OS detection antibody are filled and consequently no test-dot
can form when the OS detection antibody passes over the analyte analogue in the
test~zone. This indicates the mare is pregnant.

It should be appreciated that further embodiments of the present invention have a
number of advantages over the prior art, which can include:

- a simple-to-use and non-invasive test for pregnancy in equines; and

- a less traumatic and/or painful method by which pregnancy can be

determined in equines.

BEST MODES FOR CARRYING OUT THE INVENTION

Preparation of solid phase immunoassay test.

In accordance with one preferred embodiment and by way of example only, a solid
phase immunoassay test may be prepared as follows:

Preparation of the Sample Zone

Affinity purified IgG fraction of monoclonal antibody to oestrone sulphate is
dissolved in 2mM sodium tetraborate (0.01 to 1 mg antibody/ml), and 0.5 ml added

5
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rapidly to 10 ml colloidal gold particles (40 nm) undergoing fast stirring. The
solution is left to stand for 1 hour at 26° C, then 1 ml of 1% BSA in 2mM sodium
tetraborate added and the incubation continued for a further 15 min. The solution
is centrifuged at 45004 (a) for 10 min at 4° C to pellet the conjugated gold-igG
particles. The supernatant is discarded, the pellet resuspended in 10 ml of 0.1%
BSA in 2mM sodium tetraborate and centrifuged again, before being finally
resuspended in 20 ml of 100 mM borate buffer (pH 8) containing 0.1% BSA, 0.1%
Triton X-100 and 5% sucrose. Individual pieces (7x5 mm) of the sample zone
which is in the form of a conjugate release pad (rapid 27Q paper, obtained from
Whatman International Ltd.) each receive 0.02 ml of the conjugated gold-igG
solution. The prepared conjugate release pads are dried for 1 h at 37° C and 1 h
at 26° C before being stored dry with silica gel desiccant at 4°C.

Preparation of the Test Zone

PuraBind A-FP nitrocellulose membrane test platforms (75X300mm) are
purchased from Whatman International Ltd. Solutions of oestrogen-bovine serum
albumin conjugate (O-BSA;1 to 10 mg/ml) and anti-mouse 1gG (1 mg/ml) are
prepared in coating buffer (50 mmol/l carbonate-bicarbonate buffer, pH 9.6). A
‘test’ zone is generated by applying a line (1mm thick) of the O-BSA solution, 9mm
from the bottom edge of the PuraBind A-FP membrane.

Preparation of a Control Zone

A ‘control' zone is generated by applying a line (1mm thick) of the anti-mouse IgG
solution, 5mm above the test zone ‘line’. After drying for 30 minutes at 37° C, the
platform is immersed in blocking solution (aqueous 1% polyvinylpyrrolidone,
average molecular weight 10 000, and 0.5% Triton X-100) for 30 minutes at room
temperature. The platform is then washed with 5 changes of distilled water, dried
at 37° C for 30 minutes and stored dry with silica gel desiccant at room
temperature.

Assembly of the Pregnancy Test

The prepared PuraBind A-FP membrane platforms are cut into 75 X 5 mm strips,
and the adhesive areas above and below the nitrocellulose membrane exposed by
removing the silicone release tapes. An absorbent sink (Whatman 17 ChR
cellulose paper, 13x5 mm) is attached to the top of the membrane (2 mm overlap)
and a prepared conjugate release pad to the bottom of the membrane (2 mm
overlap). A sample application pad (Whatman GF/D glass fibre paper, 17x5 mm) is
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attached fully overlapping the conjugate release pad. Each assembled strip is
placed inside a plastic housing cassette (5mm) and sealed inside an aluminium
pouch together with a disposable exact volume plastic pipette (100 pi) and a silica
gel pack (1g). The packaged devices are stored at 4°C.

Use of the Pregnancy Test

To run the solid phase immunoassay test, the packaged device is allowed to warm
to room temperature before being opened. A 100 pl aliquot of mare test urine is
added drop by drop into the sample well of the plastic cassette using the exact
volume pipette. As the urine migrates along the nitrocellulose membrane, a line in
the test zone and a line in the control zone appear in the cassette window between
5 and 10 minutes, with maximum colour intensity occurring within 20 minutes. The
colour intensity of the line in the test zone is inversely proportional to the
concentration of oestrone sulphate in the urine sample. For pregnancy status
diagnosis, the appearance of 2 visible lines is interpreted as indicative of non-
pregnancy. The appearance of a control line only is interpreted as indicative of
pregnancy.

Aspects of the present invention have been described by way of example only and
it should be appreciated that modifications and additions may be made thereto
without departing from the scope thereof as defined in the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE:

1. A solid phase immuno-assay in the form of: a test strip for determining the

pregnancy status of equines, via an analyte present in urine, which
5 includes:

a solid support comprising:

- a control zone;

- a test zone; and

- a sample zone;

10 all of said zones being in fluid communication with each other;

characterised in that:
the control zone includes a ligand specific for a labelled-complex;
the test zone includes the analyte or analogue thereof;

the sample zone includes the labelled-complex specific for the
15 analyte;

and wherein the sample zone is located upstream of the test zone, which is
upstream of the control zone.

2. A solid phase immuno-assay as claimed in claim 1 wherein the analyte is
oestrone sulphate.

3. A solid phase immuno-assay as claimed in claim 1 or claim 2 wherein the
ligand is an antibody.
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4, A solid phase immuno-assay as claimed in any one of the preceding claims
wherein the labelled-complex includes a tracer compound and an immuno-
molecule specific for oesirone sulphate.

5. A solid phase immuno-assay as claimed in any one of the preceding claims
wherein the labelled-complex is a conjugated gold-oestrone sulphate
monoclonal antibody complex.
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