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Description
FIELD OF THE INVENTION

[0001] The invention relates to a method for detecting the presence of a gynaecological growth, in particular for the
diagnosis of endometriosis. The invention also relates to a method of identifying a biomarker for detecting the presence
of a gynaecological growth and to biomarkers identified by said method.

BACKGROUND OF THE INVENTION

[0002] Theincidence of endometriosis is not known accurately but is estimated at about 10% in women. Endometriosis
is a significantly under-diagnosed and under-treated disease. Diagnosis is usually made by visualization of endometriosis
lesions by invasive surgery through laparoscopy or laparotomy with histological confirmation (Pasoto et al, 2008; Baldi
et al, 2008).

[0003] Endometriosis is a benign gynaecological proliferative and inflammatory disease in which endometrial or en-
dometrial-like tissue, which normally forms the uterine lining shed in menstruation, is present outside of its normal place
in the uterus. Endometriosis growths occur most commonly in the pelvis, around the outside of the uterus, on the ovaries,
the fallopian tubes, but are also found on the bowel, the bladder, the intestines, the vagina and the rectum. Endometriosis
tissue may also occur in the muscle layer of the wall of the uterus (adenomyosis). Rarely, endometriosis tissue may
grow in other areas including the skin, the eyes, the spine, the lungs and the brain. Although not a cancer, endometriosis
has certain characteristics in common with benign tumours including progressive growth, invasive growth, oestrogen-
dependent growth, recurrence and a tendency to metastasize (Van Gorp et al., 2004; Flores et al., 2007).

[0004] The normal endometrium lining of the uterus proliferates and thickens during the luteal phase of the menstrual
cycle in response to rising circulatory levels of progesterone and estradiol. When the progesterone and estradiol levels
fall at the end of the cycle (in the absence of fertilization) the endometrium breaks down and bleeds and is shed in
menstruation, before re-growing when progesterone and estradiol levels rise again in the next cycle. Ectopic, endome-
triosis tissue is similarly influenced by the hormones of the menstrual cycle and grows and breaks down with bleeding.
However, as this tissue is located outside of the uterus, the bleeding is internal with no way of leaving the body leading
to inflammation, pain, and the formation of scar tissue (adhesions).

[0005] Symptoms of endometriosis may include pain, infertility, dysmenorrhoea and fatigue (D’Hooghe and Hum-
melshoj, 2006; D’hooghe et al., 2006). The severity of the symptoms varies with the position of the endometriosis growths
and the severity and stage of the disease. The severity may also increase with the total life-time number of menstrual
cycles experienced by the patient. For this reason early diagnosis and early treatment to limit cycles is important.
Endometriosis was thought to be rare in adolescents but is now more commonly diagnosed (Templeman, 2009). Under
diagnosis or late diagnosis is common because endometriosis symptoms are non-specific and because many patients
are asymptomatic. Endometriosis often remains undetected for a number of years.

[0006] The etiology of the disease is not known but a number of theories have been put forward. One theory involves
anatomical or biochemical aberrations of uterine function; for example the implantation of menstrual tissue on pelvic
organs following backwash of this tissue into the pelvis possibly due to vaginal blockage of outflow. Another theory
involves small defects of embryogenesis in the foetus where endometrial-like tissue is developmentally misplaced. Other
theories involve the travel of menstrual tissue through veins or lymphatic vessels to other sites or the differentiation of
blood cells originating in the bone marrow into endometrial tissue at various sites (Bulun, 2009; Signorile et al., 2009).
[0007] Treatment of the disease is by removal of the endometriosis tissue surgically, often in the same operation in
which diagnosis is made, or by the use of drugs including androgens (such as Danazol),GnRH agonists (such as
Leuprolide, Burserelin, Goserelin or Nafarelin), progestagens (such as Gestrinone or Medroxyprogesterone) and oral
contraceptives.

[0008] Diagnosis of endometriosis is currently made by inspection of the pelvis by laparoscopy. If growths are identified
simultaneous treatment may be performed (Kennedy et al., 2005). However, many patients with mild disease remain
undiagnosed. There is a need for non-invasive or minimally invasive methods for endometriosis diagnosis to facilitate
early treatment and to reduce the number of unnecessary laparoscopies performed (D’Hooghe et al., 2006; Kennedy,
2006).

[0009] Many methods for the diagnosis of endometriosis have been investigated but visualization of the lesions by
invasive surgery through laparoscopy or laparotomy remains the method of choice with a clinical sensitivity of approxi-
mately 98% and a clinical specificity of approximately 79% (Baldi et al, 2008; de Almeida Filho et al, 2008).

[0010] Biomarkers investigated as diagnostic tools for endometriosis include circulating DNA, the inflammatory cy-
tokines interleukin (IL)-1, IL-6, and tumor necrosis factor a, angiogenic factors, such as IL-8 and vascular endothelial
growth factor and the tumour markers CA-125 and CA 19-9 (Seeber, 2009). Despite research to identify circulatory
biomarkers for endometriosis, there is currently no clinically applicable blood test available for the detection of endome-
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triosis (Zachariah et al, 2009; Seeber et al, 2009).

[0011] As single biomarkers have proved ineffective to date as diagnostic tools in endometriosis, combinations of
biomarkers that might together prove to be diagnostic of the disease have been investigated. Serum concentrations of
C-reactive protein and high sensitivity C-reactive protein are reported to be of little use as a diagnostic tool for endome-
triosis (Lermann et al, 2009). Measurements of a combination of CCR1 mRNA in peripheral blood leukocytes and
monocyte chemotactic protein-1 (MCP-1) and CA125 protein in serum has been investigated as a possible diagnostic
test for endometriosis. The expression of CCR1 mRNA in peripheral blood leukocytes was measured by quantitative
real-time polymerase chain reaction. MCP-1 and CA125 levels in serum were determined by ELISA and ECLIA. The
method was reported to have a sensitivity of 92% and a specificity of 82% (Agic et al, 2008).

[0012] Mass spectrometry has been used to screen for proteins expressed differently in serum from patients with
endometriosis versus normal controls. In one recent study three protein markers identified were measured to produce
a sensitivity of 92% and specificity of 75% (Zhang et al, 2009). In another study six proteins were measured to produce
a test that identified approximately two thirds of endometriosis patients (Seeber, 2009).

[0013] Other minimally invasive methods investigated for the diagnosis of endometriosis include global gene analysis
of the eutopic endometrium at late secretory phase (Sherwin et al, 2008) and patient response to preoperative hormonal
therapy in terms of relief of chronic pelvic pain (Jenkins et al, 2008), but neither of these approaches has proved effective.
[0014] Elevated levels of circulating nucleosomes have been detected in the blood of some endometriosis patients
but do not discriminate between healthy and diseased subjects (Holdenrieder et al, 2001). Elevated levels of circulating
DNA have also been detected in the blood of some endometriosis patients and this has been investigated as a diagnostic
measurement for the detection of endometriosis and found to have a clinical sensitivity of 70% and a clinical specificity
of 87% (Zachariah et al, 2009, Zachariah et al, 2008)

[0015] Two particular problems for blood assays of cell death products, including DNA (Zachariah etal, 2009) and
nucleosomes (Holdenrieder et al, 2001), for use as diagnostic tools for the detection of endometriosis are that;

(i) they have poor clinical sensitivity. Whilst elevated levels are found in some patients suffering with endometriosis,
other patients with endometriosis do not have elevated levels. This leads to the misdiagnosis of many patients
suffering with endometriosis as being disease free.

(ii) they have poor clinical specificity. Whilst elevated levels are found in some patients suffering with endometriosis,
elevated levels also occur in many other clinical conditions including malignant and benign tumours, autoimmune
conditions, inflammatory conditions, and trauma. This means that not all positive results are due to endometriosis
and the tests misdiagnose many patients with other conditions wrongly as suffering with endometriosis.

[0016] Similarly problems occur for the use of markers of inflammation, such as C-reactive protein, high sensitivity C-
reactive protein, fibrinogen, amyloid A and inflammatory cytokines such as IL-1, IL-6, IL-8 and tumour necrosis factor,
soluble intercellular adhesion molecule or white blood cell count (Lermann etal, 2009). CA-125 has also been measured
as a potential diagnostic marker for endometriosis and, although more often used as a tumour marker, is known to be
associated with inflammation. These markers have been found to be raised in many, but not all, patients with endometriosis
and may be raised in other conditions leading to low clinical sensitivity and specificity.

[0017] Due to these problems some workers in the field have tried to produce blood tests for endometriosis with
improved clinical sensitivity and specificity following one or both of two broad strategies;

(i) workers have measured combinations of a number of markers in the expectation that measurement of two or
several or many different markers in the same patient would provide improved discrimination between patients with
and without endometriosis. Recent examples of this approach include the measurement of CCR1 mRNA in peripheral
blood leukocytes and monocyte chemotactic protein-1 (MCP-1) and CA125 protein in serum (Agic et al, 2008), a
combination of three protein biomarkers (Zhang et al, 2009) and a combination of six protein biomarkers (Seeber,
2009).

(ii) workers have measured markers in samples taken at different phases within the menstrual cycle in the expectation
that the discrimination provided by the marker level between patients with and withoutendometriosis may be improved
by making the measurements in samples taken during a particular phase of the menstrual cycle, rather than samples
taken at other phases or in untimed samples. A recent example of this approach involved the measurement of IL-
1 receptor agonist in serum and peritoneal fluid in endometriosis patients during the proliferative and the secretory
phases of the menstrual cycle. IL-1 receptor agonist was found to be lower in the peritoneal fluid of endometriosis
patients than control patients but no such difference was found in serum. Moreover, no difference was found in the
levels of IL-1 receptor agonist in samples taken during the secretory or proliferative phase of the menstrual cycle
in either serum or peritoneal fluid samples (Zhang et al, 2007). This indicates that no advantage is gained by
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measurement of IL-1 receptor agonist in timed samples taken during a particular phase of the menstrual cycle.
Similarly, serum IL-12 and IL-18 levels were measured during the follicular and luteal phases of the menstrual cycle.
IL-12 was raised in advanced endometriosis over control subjects but no such difference was observed for IL-18.
Neither IL-12 nor IL-18 levels varied between the follicular and luteal phases of the menstrual cycle, either in
endometriosis patients or in control subjects (Fairbanks et al, 2009).

It has been reported that serum levels of CA-125, C-Reactive Protein, amyloid A, and anti-cardiolipin antibodies are
on average elevated in endometriosis patients during Days 1-3 of the menstrual cycle (the first 3 days of menses).
The levels of these markers were also measured during Days 8-10 of the menstrual cycle and were also elevated,
but on average less elevated than during Days 1-3. Of these measurements serum CA-125 levels during Days 1-3
were reported to be the best predictor of advanced endometriosis although not for early disease. Clinical specificity
was not determined as comparison was made with healthy patients and not tested with patients suspected of having
endometriosis but found to be disease free on laparoscopy (Abrao et al, 1997). This study was later extended to
include the measurement of CA-15-3, CA-19-9, CEA, AFP and B2MG during Days 1-3 and 8-10. None of these
additional markers were found to be discriminatory for endometriosis (Abrao et al, 1999) either during Days 1-3 or
during Days 8-10.

(iii) Some workers have combined the previous two approaches and measured multiple markers for endometriosis
at different phases of the menstrual cycle in the expectation that measurement of multiple markers in the same
patient would provide improved discrimination between patients with and without endometriosis and that this dis-
crimination may be further improved by making those measurements in timed samples taken at a particular phase
of the menstrual cycle. A recent example includes the measurement of six serum cytokines as predictors of en-
dometriosis. The levels of three of these cytokines were found to be raised in endometriosis over levels found in
healthy patients. The best discriminator was found to be IL-6 measurement with sensitivity of 71% and specificity
of 66%. Discrimination was not improved by the inclusion of other cytokine measurements. Measurements were
taken during the proliferative and secretory phases of the menstrual cycle. No difference was found in the serum
cytokine levels of any of the six markers when measured at different phases of the menstrual cycle. This indicates
that no advantage is gained by measurement of multiple cytokines over IL-6 alone and that discrimination is not
improved by making the measurements in samples taken during a particular phase of the menstrual cycle (Othman
etal, 2008).

Another example of this approach involved the measurement of a plurality of biomarkers in samples taken from
patients in a determined phase of the menstrual cycle and the analysis of the concentrations found using a mathe-
matical model to determine the presence or absence or degree of disease. In this approach the workers measured
multiple biomarkers in samples taken during different phases (in particular the proliferative and secretory phases)
of the menstrual cycle. The aim of this was to maximise disease discrimination by the inclusion of multiple biomarkers
and measuring those biomarkers at the phase of the cycle where their individual and combined discrimination is
maximised. The secretory phase was selected as the phase where the greatest discrimination was found and a
computer programme was used to set multiple inter-dependent cut-off points to maximise clinical sensitivity and
specificity (WO 2008/049175).

[0018] WOQO9947924 discloses a method for the detection of nucleosomes as apoptotic products for assessing the
effectiveness of tumour therapy in tumour patients.

[0019] WO0162959 discloses markers of endometriosis able to detect endometriosis patients and polynucleotides,
probes, primers and kits for use in the detection of these markers.

[0020] US2007/287676 discloses biomarkers for the identification of patients with endometriosis, in particular the type
that is resistant to progestin and progesterone therapy.

[0021] US2004/220128 discloses nucleic acid molecules which regulate the expression of VEGF and VEGFr for the
treatment and/or diagnosis of diseases associated with angiogenesis and female reproductive disorders.

[0022] Abrao et al. (1997) Hum. Reprod., Vol. 12, pages 2523-2527, disclose elevated levels of CA 125 II, C-reactive
protein (CRP) and serum amyloid A (SAA) and anticardiolipin antibody (aCL) in blood samples taken from endometriosis
patients compared with healthy controls.

[0023] Zachariah et al. (2009) Reprod. Biomed. Online, Vol. 18(3), pages 407-411, show elevated levels of cell free
nuclear DNA in the serum of endometriosis patients and that these levels could be used to discriminate between mild
cases and controls.

[0024] PathScan Pan-Methyl-Histone H3 (Lys9) Sandwich ELISA Kit, pages 1-2 (2008), discloses a sandwich ELISA
method for detecting histone H3 methylated at Lysine 9.

[0025] None of these methods has been adopted in clinical practice and a non-invasive blood test for endometriosis
remains a clear and unmet medical need (Zachariah et al, 2009; Seeber et al, 2009).
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SUMMARY OF THE INVENTION

[0026] According to a first aspect of the invention there is provided an in vitro method for detecting the presence of
endometriosis in a human or animal subject which comprises the steps of:

(i) determining the day or phase of the menstrual cycle;

(ii) measuring an intact nucleosome in blood, serum or plasma samples which have been obtained from said subject
at two or more different times during the menstrual cycle, characterised in that a first sample is taken during the
menses phase of the menstrual cycle and a second sample is taken during the follicular or luteal phase of the
menstrual cycle; and

(iii) using the levels of the intact nucleosome in, and the difference in biomarker levels between, the two samples
as an indicator of the presence of endometriosis in the human or animal subject.

[0027] According to a further aspect of the invention there is provided an in vitro method for detecting the presence
of endometriosis in a human or animal subject which comprises the steps of:

(i) measuring an intact nucleosome in a blood, serum or plasma sample which has been obtained from a subject,
wherein said subject has been administered with an exogenous hormone, or hormone analogue, or hormone agonist,
or hormone antagonist or a drug or contraceptive steroid or other substance intended to induce a gynaecological
response in a stimulation or repression test; and

(iii) determining whether the amount of the intact nucleosome present in the blood, serum or plasma sample of the
subject is altered by the administration of the said exogenous substance such that any cell death as detected by
the release of an intact nucleosome is associated with endometriosis.

[0028] According to a further aspect of the invention there is provided the use of a kit for diagnosing or monitoring
endometriosis which comprises a ligand or binder specific for an intact nucleosome together with instructions for use of
the kit in accordance with any of the methods defined herein.

[0029] According to a further aspect of the invention there is provided an in vitro method for identifying a nucleosome
component biomarker for detecting the presence of endometriosis in a human or animal subject which comprises the
steps of:

(i) determining the day or phase of the menstrual cycle;

(ii) measuring an intact nucleosome in a first and second sample which have been obtained from said subject at
two or more different times during the menstrual cycle, characterised in that a first sample is taken during the menses
phase of the menstrual cycle and a second sample is taken during either the follicular or luteal phase of the menstrual
cycle, wherein the first and second sample are a blood, serum or plasma sample; and

(iii) determining whether the amount of intact nucleosome is controlled or influenced by the menstrual cycle, such
that control or influence indicates the identity of a biomarker.

BRIEF DESCRIPTION OF THE FIGURES

[0030] Figure 1: Variation in circulating nucleosome levels during the menstrual cycle in (a) women with endometriosis
and (b) women with no detectable endometriosis (arbitrary units). Legends refer to: M=menses, F=follicular phase,
P=peri-ovulatory phase, L=luteal phase.

DETAILED DESCRIPTION OF THE INVENTION

[0031] According to a first aspect of the invention there is provided an in vitro method for detecting the presence of
endometriosis in a human or animal subject which comprises the steps of:

(i) determining the day or phase of the menstrual cycle;

(ii) measuring an intact nucleosome in blood, serum or plasma samples which have been obtained from said subject
at two or more different times during the menstrual cycle, characterised in that a first sample is taken during the
menses phase of the menstrual cycle and a second sample is taken during the follicular or luteal phase of the
menstrual cycle; and

(iii) using the levels of the intact nucleosome in, and the difference in biomarker levels between, the two samples
as an indicator of the presence of endometriosis in the human or animal subject.
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[0032] Circulating nucleosomes are a biomarker of cell death (Holdenrieder and Stieber, 2009). It has been reported
previously that some women with endometriosis have elevated levels of circulating nucleosomes (Holdenrieder et al
2001). There has been no investigation of whether these nucleosomes vary in level during different phases of the
menstrual cycle. We have made serum measurements of circulating levels of intact nucleosomes in women not taking
steroid drugs with endometriosis during the menses, follicular, peri-ovulatory and luteal phases of the menstrual cycle
and compared these to similar measurements in women with no detected endometriosis by laparoscopy. Surprisingly
nucleosome levels peak during the luteal phase of the menstrual cycle and are low during the menses when the en-
dometrial cells die and are shed and inflammation peaks (Abrao et al, 1997). The results are summarised in Table 1
and Figure 1.

[0033] Accordingto one particular aspect of the invention which may be mentioned, there is provided an in vitro method
for detecting the presence of endometriosis in a human or animal subject which comprises the steps of:

(i) determining the day or phase of the menstrual cycle;

(ii) measuring an intact nucleosome in blood, serum or plasma samples which have been obtained from said subject
at two or more different times during the menstrual cycle, characterised in that a first sample is taken during the
menses phase of the menstrual cycle and a second sample is taken during either the secretory phase or the late
proliferative phase of the menstrual cycle; and

(iii) using the levels of the intact nucleosome in, and the difference in biomarker levels between, the two samples
as an indicator of the presence of endometriosis in the human or animal subject.

[0034] Previous reports on the use of biomarkers to detect endometriosis have focused on the discrimination of those
biomarkers for endometriosis in samples taken at random, or in timed samples taken at a particular phase of the cycle.
In most cases the levels of biomarkers are reported not to vary significantly when measured during different phases of
the menstrual cycle, although some variation in CA-125 and C-Reactive Protein levels has been reported in samples
taken during Days 1-3 and Days 8-10 of the menstrual cycle (Abrao et al, 1997). The data presented herein show that
certain biomarkers for cell death and inflammation are not produced continuously during the menstrual cycle in endome-
triosis but are found in the blood during the luteal phase and are absent, or present at lower levels, during other phases
of the menstrual cycle.

[0035] In one embodiment, said first sample is taken during Days 1-5 of the menstrual cycle and said second sample
is taken during the period commencing Day 18 of the menstrual cycle and ending with the onset of menses in the
subsequent menstrual cycle.

[0036] Also disclosed is a method for detecting the presence of a gynaecological growth which comprises the steps
of (i) measuring a biomarker for cell death, apoptosis or inflammation in a biological sample and (ii) demonstrating that
the marker is associated with, caused by or emanates from the gynaecological growth wherever located in the body.
[0037] Also disclosed is a method for detecting the presence of a gynaecological growth which comprises the steps
of (i) measuring a biomarker in a biological sample and (ii) demonstrating that the said marker is produced during a
particular phase of the menstrual cycle but not at other times during the cycle, such that a gynaecological growth is
indicated as the origin of the said biomarker.

[0038] Also disclosed is a method for detecting the presence of a gynaecological growth which comprises the steps
of (i) measuring a biomarker for cell death, apoptosis or inflammation in a biological sample and (ii) demonstrating that
the said marker is produced during the luteal phase but not at other times during the cycle, such that a gynaecological
growth that degenerates causing cell death and/or inflammation during menses is indicated as the origin of the said
biomarker.

[0039] It will be appreciated by those skilled in the art that biomarkers for cell death, apoptosis or inflammation are
non-specific biomarkers and that high circulating levels of such biomarkers may indicate the presence of a number of
other conditions (including for example; many cancers, autoimmune disorders or other inflammatory conditions). The
presentinvention discriminates between subjects with high levels of these biomarkers due to endometriosis and subjects
with high levels due to other disorders where the biomarker levels are not associated with a gynaecological growth and
do not vary greatly during different phases of the menstrual cycle. This aspect provides the present invention with
increased clinical specificity for endometriosis and thus overcomes one of the major disadvantages of previous methods
for the detection of endometriosis - that many patients with other conditions are wrongly diagnosed as having endome-
triosis.

[0040] As the data presented herein show that these markers are produced by endometriosis patients during certain
times of the menstrual cycle and not at others, it will be appreciated by those skilled in the art, that measurement of
biomarkers in samples taken at times when the biomarkers are not produced, either in samples taken at random or in
timed samples, will fail to detect many patients with endometriosis. This aspect provides the present invention with
increased clinical sensitivity for endometriosis and thus overcomes another of the major disadvantages of previous
methods for the detection of endometriosis (that many patients with endometriosis are wrongly diagnosed as being
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disease free).

[0041] It will also be appreciated by those skilled in the art that dual measurement at times where the markers are
present at maximal and minimal levels also increases the clinical sensitivity of the present invention further by detection
of endometriosis in patients with mildly elevated or normal biomarker levels where these levels fall markedly during Day
10 and onwards. This aspect provides the present invention with improved clinical sensitivity (in addition to improved
clinical specificity) over other methods involving measurement at Days 1-3 where mild endometriosis cannot be detected
(Abrao et al, 1997).

[0042] Also disclosed is a method for detecting the presence of a gynaecological growth which comprises the steps
of (i) measuring a biomarker for cell death, apoptosis or inflammation in a biological sample and (ii) demonstrating that
the amount or nature of said biomarker varies markedly during two or more different phases of the menstrual cycle, such
that the difference in levels of said biomarker indicates the presence of a gynaecological growth that is susceptible to
cell death and/or inflammation during menses.

[0043] Inone embodiment of said first aspect of the invention said first sample is taken during Days 1-5 of the menstrual
cycle and said second sample is taken during the period commencing Day 18 of the menstrual cycle and ending with
the onset of menses in the subsequent menstrual cycle. Thus, according to a further aspect of the invention, there is
provided an in vitro method for detecting the presence of endometriosis which comprises the steps of (i) measuring an
intact nucleosome in a blood, serum or plasma sample taken from a subject during Days 1 to 5 of the menstrual cycle
and (ii) measuring the difference between the levels of the intact nucleosome found in this sample and that found in
another sample taken from the subject during Days 18 to 28, such that the variation in levels of said intact nucleosomes
indicates the presence of endometriosis that is susceptible to cell death and/or inflammation during menses.

[0044] In one embodiment of said first aspect of the invention said first sample is taken during the time the subject is
bleeding due to menstruation and said second sample is taken when the patient is not bleeding due to menstruation.
Thus, according to a further aspect of the invention, there is provided an in vitro method for detecting the presence of
endometriosis which comprises the steps of (i) measuring an intact nucleosome in a blood, serum or plasma sample
taken from a subject when currently menstruating or bleeding and (ii) measuring the difference between the levels of
the intact nucleosome found in this sample and that found in another sample taken from the subject when not bleeding
or menstruating, such that the variation in levels of said intact nucleosomes indicates the presence of endometriosis
that is susceptible to cell death and/or inflammation during menstruation.

[0045] In one embodiment, said nucleosome comprises an intact nucleosome.

[0046] According to a further aspect of the invention, there is provided an in vitro method for detecting the presence
of endometriosis which comprises the steps of measuring an intact nucleosome in blood, serum or plasma samples
taken during two different phases of the menstrual cycle and using the difference in the two measurements, either
absolute or relative (for example a percentage change) as the indicator of the presence of endometriosis. Thus, for
example the presence of an intact nucleosome during menses which continues at an approximately continuous level
during the different phases of the menstrual cycle indicates the absence of endometriosis whereas a changing level of
biomarker during the different phases of the menstrual cycle beyond a certain threshold indicates the presence of
endometriosis in the patient.

[0047] Accordingto a further aspectthe invention involves the demonstration of intact nucleosome as being associated
with endometriosis by determining whether the amount of the intact nucleosome is influenced by the administration of
exogenous hormone, exogenous hormone analogue, hormone agonists hormone antagonists or a drug or contraceptive
steroid or other substance intended to modify hormone activity in a stimulation or repression test. In such a test meas-
urements of the biomarker are typically performed in a sample taken immediately before administration of the exogenous
substance and then further measurements are made in samples taken at a specific time or times after administration to
detect an effect. In one aspect the administration of exogenous substance would be aimed at stimulating a menses
event and measuring an intact nucleosome taken at a sample pre and post administration to determine if the menses
stimulation was accompanied by an increase in the intact nucleosome. In another aspect the administration of exogenous
substances would be aimed at the prevention or amelioration of a menses event and measuring an intact nucleosome
taken at a sample pre and post administration to determine if the prevention or amelioration of menses was accompanied
by a decrease in the level of, or absence of, an intact nucleosome compared to previous menses or expected levels. It
will be clear to those skilled in the art that an advantage of this aspect is that the detection of endometriosis could be
conducted in parallel with a treatment to prevent or ameliorate the symptoms of the gynaecological growth during menses.
[0048] Such hormones and drugs are known in the art and some are used in the treatment of endometriosis (Jenkins
et al, 2008). In this aspect a difference in the intact nucleosome level before and after administration of the exogenous
substance indicates menstrual control of the intact nucleosome and presence of endometriosis in the patient.

[0049] According to a further aspect of the invention, there is provided an in vitro method for identifying a nucleosome
component biomarker for detecting the presence of endometriosis in a human or animal subject which comprises the
steps of (i) determining the day or phase of the menstrual cycle; (ii) measuring an intact nucleosome in a first and second
sample which have been obtained from said subject at two or more different times during the menstrual cycle, charac-
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terised in that a first sample is taken during the menses phase of the menstrual cycle and a second sample is taken
during either the follicular or luteal phase of the menstrual cycle, wherein the first and second sample are a blood, serum
or plasma sample; and (ii) determining whether the amount of said intact nucleosome is controlled or influenced by the
menstrual cycle, such that control or influence of said biomarker indicates the identity of a biomarker.

[0050] Also disclosed are ligands, such as naturally occurring or chemically synthesised compounds, capable of
specific binding to the biomarker. A ligand may comprise a peptide, an antibody or a fragment thereof, or a synthetic
ligand such as a plastic antibody, or an aptamer or oligonucleotide, capable of specific binding to the biomarker. The
antibody can be a monoclonal antibody or a fragment thereof capable of specific binding to the biomarker. A ligand may
be labeled with a detectable marker, such as a luminescent, fluorescent, enzyme or radioactive marker; alternatively or
additionally a ligand may be labelled with an affinity tag, e.g. a biotin, avidin, streptavidin or His (e.g. hexa-His) tag.
[0051] A biosensor may comprise the biomarker or a structural/shape mimic thereof capable of specific binding to an
antibody against the biomarker. Also provided is an array comprising a ligand or mimic as described herein.

[0052] Also described is the use of one or more ligands as described herein, which may be naturally occurring or
chemically synthesised, and is suitably a peptide, antibody or fragment thereof, aptamer or oligonucleotide, or the use
of a biosensor, or an array, or a kit of the invention to detect and/or quantify the biomarker. In these uses, the detection
and/or quantification can be performed on a blood, serum or plasma sample as defined herein.

[0053] Diagnostic or monitoring kits are provided for performing methods of the invention. Such kits will suitably
comprise a ligand, for detection and/or quantification of the biomarker, and/or a biosensor, and/or an array as described
herein, optionally together with instructions for use of the kit.

[0054] Also disclosed is a kit for detecting the presence of a gynaecological growth, comprising a biosensor capable
of detecting and/or quantifying one or more of the biomarkers as defined herein.

[0055] Biomarkers for detecting the presence of a gynaecological growth are essential targets for discovery of novel
targets and drug molecules that retard or halt progression of the disorder. As the level of the biomarker is indicative of
disorder and of drug response, the biomarker is useful for identification of novel therapeutic compounds in in vitro and/or
in vivo assays. Biomarkers can be employed in methods for screening for compounds that modulate the activity of the
biomarker.

[0056] Also disclosed is the use of a ligand, as described, which can be a peptide, antibody or fragment thereof or
aptamer or oligonucleotide; or the use of a biosensor, or an array; or a kit, to identify a substance capable of promoting
and/or of suppressing the generation of the biomarker.

[0057] Also disclosed is a method of identifying a substance capable of promoting or suppressing the generation of
the biomarker in a subject, comprising administering a test substance to a subject animal and detecting and/or quantifying
the level of the biomarker present in a test sample from the subject.

[0058] The term "biomarker" means a distinctive biological or biologically derived indicator of a process, event, or
condition. Biomarkers can be used in methods of diagnosis, e.g. clinical screening, and prognosis assessment and in
monitoring the results of therapy, identifying patients most likely to respond to a particular therapeutic treatment, drug
screening and development. Biomarkers and uses thereof are valuable for identification of new drug treatments and for
discovery of new targets for drug treatment.

[0059] It will be appreciated that a gynaecological growth may comprise any ectopic proliferative gynaecological
disease in a human or animal subject. The gynaecological growth may comprise a benign or malignant gynaecological
growth. The gynaecological growth may comprise endometriosis in a human or animal subject.

[0060] Also disclosed is a method of diagnosing endometriosis in a human or animal subject which comprises the
steps of (i) measuring a biomarker for cell death, apoptosis, cell growth or inflammation in a biological sample and (ii)
determining whether the amount or nature of said biomarker varies during the menstrual cycle, such that the variation
of said biomarker indicates the diagnosis of endometriosis.

[0061] The terms "detecting" and "diagnosing" as used herein encompass identification, confirmation, and/or charac-
terisation of a gynaecological growth. Methods of detecting, monitoring and of diagnosis according to the invention are
useful to confirm the existence of a growth, to monitor development of the growth by assessing onset and progression,
or to assess amelioration or regression of the growth. Methods of detecting, monitoring and of diagnosis are also useful
in methods for assessment of clinical screening, prognosis, choice of therapy, evaluation of therapeutic benefit, i.e. for
drug screening and drug development.

[0062] Efficient diagnosis and monitoring methods provide very powerful "patient solutions" with the potential for
improved prognosis, by establishing the correct diagnosis, allowing rapid identification of the most appropriate treatment
(thus lessening unnecessary exposure to harmful drug side effects), and reducing relapse rates.

[0063] The biomarker may be released from the cells of a gynaecological growth. Thus, also disclosed is a method
for the detection of a gynaecological growth which comprises the steps of (i) measuring a biomarker in a biological
sample that is associated with or released from the cells of a gynaecological growth and (ii) demonstrating that the said
biomarker is associated with menstruation, such that said biomarker indicates the presence of a gynaecological growth.
[0064] Step (ii) may comprise determining whether the amount or nature of the biomarker is influenced by the admin-
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istration of an exogenous substance, forexample an exogenous hormone, hormone analogue, hormone agonist, hormone
antagonist or a drug or other substances intended to modify hormone activity in a stimulation or repression test. Said
exogenous hormone may comprise a contraceptive or other steroid. Multiple measurements of the biomarker may be
performed. Multiple measurements may comprise measurements before, at or near the time of administration of the
said exogenous substance.

[0065] In one embodiment, measurement of the intact nucleosome is performed at a day or phase of the menstrual
cycle in which low or high levels in the blood, serum or plasma sample of said intact nucleosome are associated with
the presence of endometriosis. In a further embodiment, multiple measurements of the intact nucleosome are performed
on the same day or phase of multiple menstrual cycles. Comparisons may be made between the amount of the intact
nucleosome in samples taken on two or more occasions. Assessment of any change in the amount of the intact nucle-
osome in samples taken on two or more occasions may be performed. Modulation of the intact nucleosome level is
useful as an indicator of the state of endometriosis. Anincrease in the level of the intact nucleosome over time is indicative
of onset or progression, i.e. worsening of the growth, whereas a decrease in the level of the intact nucleosome indicates
amelioration or remission of the growth, or vice versa. Such an embodiment provides the advantage of allowing the
prognosis of endometriosis to be predicted.

[0066] One particular embodiment which may be mentioned is wherein step (ii) comprises determining the day or
phase of the menstrual cycle at the time of measuring the intact nucleosome and performing multiple measurements of
the intact nucleosome at two or more days or phases in the menstrual cycle. Comparisons may be made between the
samples taken on two or more occasions to assess whether changes to the amount of the intact nucleosome during the
menstrual phases have occurred which indicate a endometriosis as the origin or cause of the intact nucleosome.
[0067] According to a further aspect of the invention there is provided a method for the detection of endometriosis
which comprises the steps of (i) determining the days or phase of the menstrual cycle and (ii) measuring an intact
nucleosome in a blood, serum or plasma sample taken during Days 18-28, and eliminating other possible causes of the
presence of the intact nucleosome such that endometriosis is left as the probable origin or cause of the said intact
nucleosome. Surprisingly this can be done on the basis of patient presentation and medical history for many subjects.
For example, causes of high levels of biomarkers of cell death, other than endometriosis may be ruled unlikely on the
basis of age, medical history and patient presentation. Elimination of trauma (for example; severe injury or surgery) can
be eliminated by patient presentation and history. Extreme exercise (for example running a marathon) can be eliminated
on patient history. Stroke and heart attack can be eliminated on patient presentation and history. Sepsis or other serious
infection can be eliminated on patient presentation and other less common causes can similarly be eliminated as im-
probable causes of high biomarker levels of cell death in a suspected endometriosis patient. Thus it will be clear to those
skilled in the art that measurement of a biomarker during menses, followed by active elimination of other possible causes
of the presence of said biomarker may indicate that endometriosis is the most likely cause of the biomarker. In another
aspect of the invention intact nucleosomes are measured during menses and other causes of raised biomarkers for both
cell death and inflammation are eliminated on the basis of patient age, presentation and history to leave endometriosis
as the probable cause. In a further aspect, the invention comprises the steps of (i) measuring an intact nucleosome in
ablood, serum or plasma sample taken during menses, (ii) eliminating other possible causes of the presence of the said
intact nucleosome indicating endometriosis as the probable origin and (iii) confirming endometriosis as the origin by
laparoscopy. Those skilled in the art will appreciate that the advantage of this method will be to reduce the occurrence
of unnecessary laparoscopic surgeries and that this is only possible where the clinical sensitivity of the method is high,
that is to say that the proportion of women with endometriosis wrongly diagnosed as not having the disease is low.
[0068] It will be appreciated that the day or phase of the menstrual cycle can be determined in a number of ways
known to the art. In one embodiment, the step of determining the day or phase of the menstrual cycle is determined by
reference to patient symptoms related to the menstrual cycle, such as temperature, pain and the onset or end of menstrual
bleeding.

[0069] In an alternative embodiment, the step of determining the day or phase of the menstrual cycle is determined
by measurement of menstrual hormones or metabolites. It will be appreciated that such hormones or metabolites may
be measured in a body fluid, such as blood or urine. Such measurements are known in the art and include measurements
of estradiol and other estrogens, progesterone, luteinising hormone, follicle stimulation hormone and hormone metab-
olites such as steroid glucuronides.

[0070] Itis known thatincreased cell turnover, cell death and apoptosis lead to increased circulatory levels of markers
such as cell free nucleosomes and cell free DNA (Holdenrieder et al, 2001; Swaminathan et al, 2006). Increased levels
of circulating DNA and nucleosomes are found in the blood of endometriosis patients (Holdenrieder et al, 2001; Zachariah
et al 2009). However, circulating cell free nucleosomes or DNA are non-specific indicators and occur in a wide variety
of other diseases including inflammatory diseases, a large variety of benign and malignant conditions, autoimmune
diseases, as well as following trauma or ischaemia (Holdenrieder et al 2001, Swaminathan et al, 2006).

[0071] In endometriosis the endometrial tissue outside of the uterus remains responsive to the menstrual cycle and
proliferates and then breaks down leading to a cyclical inflammatory response. The data presented herein show that
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the cyclical growth and degeneration of the endometriosis tissue is associated with a variation in the blood levels of
nucleosomes resulting from tissue turnover and/or from the associated inflammatory response. This aspect has not
previously been investigated as a method for the detection of endometriosis. The cyclical growth and degeneration of
the endometriosis tissue is also associated with a variation in the blood levels of biomarkers of inflammation resulting
from tissue turnover and/or from the associated inflammatory response. This phenomenon has been observed previously
(Abrao etal, 1997), butthe difference in levels has not previously been used as a method for the detection of endometriosis.
[0072] Markers of the inflammatory response are known in the art including, without limitation, C-reactive protein, high
sensitivity C-reactive protein, fibrinogen, amyloid A, CA-125 and inflammatory cytokines such as IL-1, IL-6, IL-8 and
tumour necrosis factor, soluble intercellular adhesion molecule, CA 125 or white blood cell count.

[0073] Nucleosomes form the fundamental repeating units of eukaryotic chromatin, which is used to pack the large
eukaryotic genomes into the nucleus. The basic structure of the nucleosome includes nucleic acid bound to a complex
of histone proteins including histones 1, 2, 3 and 4. References herein to nucleosomes include references to intact
nucleosomes, any component part or parts of nucleosomes, epigenetically altered nucleosomes containing a histone
containing a post-translational modification or nucleosomes containing a histone variant. In one embodiment, said bi-
omarker comprises an intact nucleosome.

[0074] Also disclosed is when said biomarker comprises a histone, post-translationally modified histone or histone
variant. Histones are the chief protein components of chromatin. References herein to histones include references to a
histone containing a post-translational modification. This comprises a histone containing a post-translational modification
or an epigenetically altered nucleosome containing a histone containing a post-translational modification. This can also
comprise a histone variant or a nucleosome containing a histone variant.

[0075] Also disclosed is when said biomarker comprises a nucleic acid. This includes when said nucleic acid is a
nucleic acid of a specific sequence. Also disclosed is when said nucleic acid comprises DNA or RNA. This includes
when said nucleic acid comprises methylated DNA. Also disclosed is when said methylated DNA is circulating methylated
DNA of a specific sequence.

[0076] In one embodiment the invention involves the measurement of circulating nucleosomes in the blood, serum or
plasma at a particular stage of the menstrual cycle at which the levels are predicted to be high or low. In a preferred
embodiment the invention involves the measurement of circulating nucleosomes in blood, serum or plasma taken during
the phase of the menstrual cycle to coincide with a peak in cell death. These measurements have not previously been
carried out in a timed manner.

[0077] Also disclosed is a measurement of circulating nucleic acids, such as DNA or RNA, in the blood, serum or
plasma at a particular stage of the menstrual cycle at which the levels are predicted to be high or low. This involves the
measurement of circulating nucleic acids in blood, serum or plasma taken during the phase of the menstrual cycle to
coincide with a peak in cell death. These measurements have not previously been carried out in a timed manner.
[0078] Also disclosed is the measurement of circulating nucleic acids, such as DNA or RNA, of specific sequences in
the blood, serum or plasma at a particular stage of the menstrual cycle at which the levels are predicted to be high or
low. This involves the measurement of circulating nucleic acids of specific sequences in blood, serum or plasma taken
during the phase of the menstrual cycle to coincide with a peak in cell death. These measurements have not previously
been carried out in a timed manner.

[0079] Also disclosed is the measurement of circulating nucleic acids which have been altered epigenetically, such
as methylated DNA, in the blood, serum or plasma at a particular stage of the menstrual cycle at which the levels are
predicted to be high or low. This involves the measurement of circulating epigenetically altered nucleic acids in blood,
serum or plasma taken during the phase of the menstrual cycle to coincide with a peak in cell death. These measurements
have not previously been carried out in a timed manner.

[0080] Also disclosed is the measurement of circulating nucleic acids which have been altered epigenetically, such
as methylated DNA, of specific sequences in the blood, serum or plasma at a particular stage of the menstrual cycle at
which the levels are predicted to be high or low, or the epigenetic modification of the nucleic acid is predicted to differ.
This involves the measurement of circulating epigenetically altered nucleic acids of specific sequences in blood, serum
or plasma taken during the phase of the menstrual cycle to coincide with a peak in cell death. These measurements
have not previously been carried out in a timed manner.

[0081] Also disclosed is the measurement of circulating histones which have been altered epigenetically through post
translational modifications, or the measurement of nucleosomes containing such modified histones, in the blood, serum
or plasma at a particular stage of the menstrual cycle at which the levels are predicted to be high or low either in absolute
terms or as a proportion of total nucleosomes. This involves the measurement of circulating epigenetically altered histones
or nucleosomes in blood, serum or plasma taken during the phase of the menstrual cycle to coincide with a peak in cell
death. These measurements have not previously been carried out in a timed manner.

[0082] In a preferred embodiment the invention involves the measurement of intact nucleosomes in the blood, serum
or plasma at two or more stages of the menstrual cycle at which the levels are predicted to be high or low, thus demon-
strating that the nucleosome blood, serum or plasma levels are variable during the menstrual cycle. In a particularly
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preferred embodiment intact nucleosomes are measured in two samples taken during the menses phase (Days 1-5)
and during the luteal phase (Days 18-28) of the menstrual cycle, or in two samples taken during the follicular phase
(Days 6-12) and during the luteal phase (Days 18-28) of the menstrual cycle. The difference in intact nucleosome levels
between the two samples reflecting the peak of cell death which later subsides is taken as an indication of the presence
of endometriosis in the patient.

[0083] Also disclosed is the measurement of a circulating biomarker of inflammation, such as C-reactive protein or
other markers of inflammation as defined hereinbefore, in the blood, serum or plasma at two or more stages of the
menstrual cycle at which the levels are predicted to be high or low. Such an embodiment will therefore demonstrate that
the inflammatory biomarker blood, serum or plasma levels are variable during the menstrual cycle. This includes when
a circulating marker of inflammation is measured in two samples taken during the menses and during the luteal phase
of the menstrual cycle. The difference in marker levels between the two samples is taken as an indication of the presence
of endometriosis in the patient.

[0084] Also disclosed is the measurement of circulating nucleic acids, such as DNA or RNA, in the blood, serum or
plasma at two or more stages of the menstrual cycle at which the levels are predicted to be high or low, thus demonstrating
that the nucleic acid blood, serum or plasma levels are variable under the influence of the menstrual cycle. This involves
the measurement of circulating nucleic acid in two samples taken during the menses and during the luteal phase of the
menstrual cycle, or in two samples taken during the follicular phase and during the luteal phase of the menstrual cycle.
The difference in circulating nucleic acids levels between the two samples is taken as an indication of the presence of
endometriosis in the patient.

[0085] Also disclosed is the measurement of both a biomarker of cell death and a biomarker of inflammation, in the
blood, serum or plasma at two or more stages of the menstrual cycle at which the levels are predicted to be high or low,
thus demonstrating that the biomarker levels are variable under the influence of the menstrual cycle. This includes when
circulating biomarkers are measured in two samples taken during the menses and during the luteal phase of the menstrual
cycle, orin two samples taken during the follicular phase and during the luteal phase of the menstrual cycle. The difference
in circulating biomarker levels between the two is taken as an indication of the presence of endometriosis in the patient.
Measurement of both an inflammatory and a cell death biomarker in blood, serum or plasma samples for the detection
of endometriosis has not previously been investigated. It will be appreciated by those skilled in the art that an advantage
of this disclosure is increased clinical sensitivity over previous methods due to the facility to detect growths associated
with an increase in circulatory markers of cell death but not associated with an increase in circulatory markers of inflam-
mation and vice versa. This may occur for example for a growth which exhibits cell death but is located in a position
where this cell death causes minimal inflammation or for a growth which exhibits a large amount of inflammation for a
minimal amount of cell death due to its location.

[0086] Also disclosed is the measurement of circulating nucleic acids, such as DNA or RNA, of specific sequences in
the blood, serum or plasma at two or more stages of the menstrual cycle at which the levels are predicted to be high or
low, thus demonstrating that the nucleic acid blood, serum or plasma levels are variable under the influence of the
menstrual cycle. This includes when circulating nucleic acid of specific sequence is measured in two samples taken
during the menses and during the luteal phase of the menstrual cycle, or in two samples taken during the follicular phase
and during the luteal phase of the menstrual cycle. The difference in levels of circulating nucleic acids of specific sequence
between the two samples is taken as an indication of the presence of endometriosis in the patient.

[0087] Also disclosed is the measurement of circulating nucleic acids which have been altered epigenetically, such
as methylated DNA, in the blood, serum or plasma at two or more stages of the menstrual cycle at which the levels are
predicted to be high or low either in absolute terms or relative to other nucleic acid levels, thus demonstrating that the
nucleic acid blood, serum or plasma levels are variable under the influence of the menstrual cycle. This involves the
measurement of circulating nucleic acid in two samples taken during the menses and during the luteal phase of the
menstrual cycle, or in two samples taken during the follicular phase and during the luteal phase of the menstrual cycle.
The difference in levels of epigenetically altered nucleic acids of specific sequence between the two samples is taken
as an indication of the presence of endometriosis in the patient.

[0088] Also disclosed is the measurement of circulating nucleic acids which have been altered epigenetically, such
as methylated DNA, of specific sequences in the blood, serum or plasma at two or more stages of the menstrual cycle
at which the levels are predicted to be high or low either in absolute terms or relative to other nucleic acid levels, thus
demonstrating that the nucleic acid blood, serum or plasma levels, or the epigenetic modification of the nucleic acid, are
variable under the influence of the menstrual cycle. This includes the measurement of circulating nucleic acid of specific
sequence in two samples taken during the menses and during the luteal phase of the menstrual cycle, or in two samples
taken during the follicular phase and during the luteal phase of the menstrual cycle. The difference in levels of epige-
netically altered nucleic acids of specific sequence between the two samples is taken as an indication of the presence
of endometriosis in the patient.

[0089] Also disclosed is the measurement of circulating histones which have been altered epigenetically through post
translational modifications of component histones, or the measurement of nucleosomes containing such modified his-
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tones, in the blood, serum or plasma at two or more stages of the menstrual cycle at which the levels are predicted to
be high or low either in absolute terms or as a proportion of total nucleosomes, thus demonstrating that the modified
nucleosome or modified histone blood, serum or plasma levels, or the nature of the modifications, are variable under
the influence of the menstrual cycle. Epigenetically modified histones or nucleosomes may be measured in two samples
taken during the menses and during the luteal phase of the menstrual cycle, or in two samples taken during the follicular
phase and during the luteal phase of the menstrual cycle. The difference in levels or nature of epigenetically modified
histones ornucleosomes between the two samples is taken as an indication of the presence of endometriosis in the patient.
[0090] In one embodiment, blood, serum or plasma nucleosome levels are measured after treatment with a hormone
or other substance leading to an increase or decrease in the blood, serum or plasma levels of nucleosomes in patients
with gynaecological growths. Such hormones are known in the art and some are used in the treatment of endometriosis
(Jenkins et al, 2008).

[0091] In a further embodiment, blood, serum or plasma nucleosome levels are measured before and after treatment
with a hormone leading to an increase or decrease the blood, serum or plasma levels of nucleosomes, thus demonstrating
that the nucleosomes blood, serum or plasma levels are variable under the influence of hormones. Such hormones are
known in the art and some are used in the treatment of endometriosis (Jenkins et al, 2008).

[0092] In one embodiment, measurement of intact nucleosomes comprises an immunoassay. Such an immunoassay
includes immunometric assays such as enzyme-immunometric assay (ELISA), fluorescence labelled immunometric
assay, time-resolved fluorescence labelled immunometric assay, chemiluminescent immunometric assay, immunotur-
bidimetric assay, particulate labelled immunometric assay and immunoradiometric assay and competitive immunoassay
methods including labelled antigen and labelled antibody competitive immunoassay methods with a variety of label types
including radioactive, enzyme, fluorescent, time-resolved fluorescent and particulate labels, Western blots and other
immunochemical assays. All of said immunoassay methods are well known in the art, see for example Salgame et al,
1997 and van Nieuwenhuijze et al, 2003. A commercial kit for the immunometric (ELISA) measurement of nucleosomes
has been used for measurement of nucleosomes in blood (Holdenrieder et al, 2001).

[0093] Methods for the measurement of circulating nucleic acids in body fluids are well known in the art and include
polymerase chain reaction (PCR) methods. See for example Swaminathan et al, 2006 and Zachariah et al, 2009.
[0094] In one embodiment, the body fluid is blood, menstrual blood or a derivative of blood including serum and plasma.
In a further embodiment, the body fluid is blood. In a yet further embodiment, said body fluid is menstrual blood. The
samples can be prepared, for example where appropriate diluted or concentrated, and stored in the usual manner.
[0095] In one embodiment, the method of the invention is repeated on multiple menstrual cycles. This embodiment
provides the advantage of allowing the detection results to be monitored over a specified time period. Such an arrangement
will provide the benefit of monitoring or assessing the efficacy of treatment of the gynaecological growth. Such monitoring
methods of the invention can be used to monitor onset, progression, stabilisation, amelioration, relapse and/or remission.
[0096] Thus, also disclosed is a method of monitoring efficacy of a therapy for a gynaecological growth in a subject,
suspected of having such a growth, comprising detecting and/or quantifying the biomarker present in a blood, serum or
plasma sample from said subject. In monitoring methods, test samples may be taken on two or more occasions. The
method may further comprise comparing the level of the biomarker(s) present in the test sample with one or more
control(s) and/or with one or more previous test sample(s) taken earlier from the same test subject, e.g. prior to com-
mencement of therapy, and/or from the same test subject at an earlier stage of therapy. The method may comprise
detecting a change in the nature or amount of the biomarker(s) in test samples taken on different occasions.

[0097] Thus, also disclosed is a method for monitoring efficacy of therapy for endometriosis in a human or animal
subject, comprising:

(a) quantifying the amount of the biomarker as defined herein; and
(b) comparing the amount of said biomarker in a test sample with the amount present in one or more control(s)
and/or one or more previous test sample(s) taken at an earlier time from the same test subject.

[0098] A decrease in the level of the biomarker in the test sample relative to the level in a previous test sample taken
earlier from the same test subject is indicative of a beneficial effect, e.g. stabilisation or improvement, of said therapy
on the disorder or suspected disorder. In a preferred embodiment the biomarker will be measured in repeat samples
taken during the luteal phase (Days 18-28) of a plurality of menstrual cycles.

[0099] Methods for monitoring efficacy of a therapy can be used to monitor the therapeutic effectiveness of existing
therapies and new therapies in human subjects and in non-human animals (e.g. in animal models). These monitoring
methods can be incorporated into screens for new drug substances and combinations of substances.

[0100] Suitably, the time elapsed between taking samples from a subject undergoing detection or monitoring may be
the menstrual cycle length of the subject or any multiple thereof. For subjects with a typical 4 week (28 day) cycle length
this may be any one of 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52 weeks or more. It will be appreciated by those
skilled in the art that measurement during menses can also be effected by taking samples during subject menstruation
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or bleeding and that this may be the best method for patients with endometriosis who may have irregular menstrual
cycles. Samples may be taken prior to and/or during and/or following endometriosis therapy. Samples can be taken at
intervals over the remaining life, or a part thereof, of a subject.

[0101] Furthermore, once treatment has been completed, the method of the invention may be periodically repeated
in order to monitor for the recurrence of the gynaecological growth.

[0102] In a further embodiment the monitoring of more rapid changes due to fast acting therapies may be conducted
at shorter intervals of hours or days.

[0103] Accordingto afurtheraspectofthe invention, there is provided a method for identifying a nucleosome component
biomarker for detecting the presence of endometriosis in a human or animal subject which comprises the steps of (i)
determining the day or phase of the menstrual cycle; (ii) measuring a biomarker for cell death, apoptosis, cell growth or
inflammation in a first and second sample which have been obtained from said subject at two or more different times
during the menstrual cycle, characterised in that a first sample is taken during the menses phase of the menstrual cycle
and a second sample is taken during either the follicular or luteal phase of the menstrual cycle, wherein the first and
second sample are a blood, serum or plasma sample and (iii) determining whether the amount of said biomarker varies
during the menstrual cycle, such that control or influence of said biomarker indicates the identity of a biomarker.
[0104] The term "identifying" as used herein means confirming the presence of the biomarker present in the blood,
serum or plasma sample. Quantifying the amount of the biomarker present in a sample may include determining the
concentration of the biomarker present in the sample. Identifying and/or quantifying may be performed directly on the
sample, or indirectly on an extract therefrom, or on a dilution thereof.

[0105] Inalternative aspects of the invention, the presence of the biomarker is assessed by detecting and/or quantifying
antibody or fragments thereof capable of specific binding to the biomarker that are generated by the subject’s body in
response to the biomarker and thus are presentin a blood, serum or plasma sample from a subject having endometriosis.
[0106] Identifying and/or quantifying can be performed by any method suitable to identify the presence and/or amount
of a specific protein in a blood, serum or plasma sample from a patient or a purification or extract of a blood, serum or
plasma sample or a dilution thereof. In methods of the invention, quantifying may be performed by measuring the
concentration of the biomarker in the sample or samples. Blood, serum or plasma samples that may be tested in a
method of the invention include those as defined hereinbefore. The samples can be prepared, for example where
appropriate diluted or concentrated, and stored in the usual manner.

[0107] Identification and/or quantification of biomarkers may be performed by detection of the biomarker or of afragment
thereof, e.g. a fragment with C-terminal truncation, or with N-terminal truncation. Fragments are suitably greater than 4
amino acids in length, for example 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids in length.
[0108] The biomarker may be directly detected, e.g. by SELDI or MALDI-TOF. Alternatively, the biomarker may be
detected directly or indirectly via interaction with a ligand or ligands such as an antibody or a biomarker-binding fragment
thereof, or other peptide, or ligand, e.g. aptamer, or oligonucleotide, capable of specifically binding the biomarker. The
ligand may possess a detectable label, such as a luminescent, fluorescent or radioactive label, and/or an affinity tag.
[0109] Forexample, detecting and/or quantifying can be performed by one or more method(s) selected from the group
consisting of: SELDI (-TOF), MALDI(-TOF), a 1-D gel-based analysis, a 2-D gel-based analysis, Mass spec (MS), reverse
phase (RP) LC, size permeation (gel filtration), ion exchange, affinity, HPLC, UPLC and other LC or LC MS-based
techniques. Appropriate LC MS techniques include ICAT® (Applied Biosystems, CA, USA), or iTRAQ® (Applied Bio-
systems, CA, USA). Liquid chromatography (e.g. high pressure liquid chromatography (HPLC) or low pressure liquid
chromatography (LPLC)), thin-layer chromatography, NMR (nuclear magnetic resonance) spectroscopy could also be
used.

[0110] Methods of diagnosing or monitoring according to the invention may comprise analysing a sample of endometrial
fluid by SELDI TOF or MALDI TOF to detect the presence or level of the biomarker. These methods are also suitable
for clinical screening, prognosis, monitoring the results of therapy, identifying patients most likely to respond to a particular
therapeutic treatment, for drug screening and development, and identification of new targets for drug treatment.
[0111] Identifying and/or quantifying the analyte biomarkers may be performed using an immunological method, in-
volving an antibody, or a fragment thereof capable of specific binding to the biomarker. Suitable immunological methods
include sandwich immunoassays, such as sandwich ELISA, in which the detection of the analyte biomarkers is performed
using two antibodies which recognize different epitopes on a analyte biomarker; radioimmunoassays (RIA), direct, indirect
or competitive enzyme linked immunosorbent assays (ELISA), enzyme immunoassays (EIA), Fluorescence immu-
noassays (FIA), western blotting, immunoprecipitation and any particle-based immunoassay (e.g. using gold, silver, or
latex particles, magnetic particles, or Q-dots). Immunological methods may be performed, for example, in microtitre plate
or strip format.

[0112] The identification of key biomarkers specific to a disease is central to integration of diagnostic procedures and
therapeutic regimes. Using predictive biomarkers appropriate diagnostic tools such as biosensors can be developed;
accordingly, in methods and uses of the invention, identifying and quantifying can be performed using a biosensor,
microanalytical system, microengineered system, microseparation system, immunochromatography system or other
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suitable analytical devices. The biosensor may incorporate an immunological method for detection of the biomarker(s),
electrical, thermal, magnetic, optical (e.g. hologram) or acoustic technologies. Using such biosensors, it is possible to
detect the target biomarker(s) at the anticipated concentrations found in blood, serum or plasma samples.

[0113] As used herein, the term "biosensor" means anything capable of detecting the presence of the biomarker.
Examples of biosensors are described herein.

[0114] Biosensors may comprise a ligand or ligands, as described herein, capable of specific binding to the biomarker.
Such biosensors are useful in detecting and/or quantifying a biomarker.

[0115] The biomarker(s) can be detected using a biosensor incorporating technologies based on "smart" holograms,
or high frequency acoustic systems, such systems are particularly amenable to "bar code" or array configurations.
[0116] In smart hologram sensors (Smart Holograms Ltd, Cambridge, UK), a holographic image is stored in a thin
polymer film that is sensitised to react specifically with the biomarker. On exposure, the biomarker reacts with the polymer
leading to an alteration in the image displayed by the hologram. The test result read-out can be a change in the optical
brightness, image, colour and/or position of the image. For qualitative and semi-quantitative applications, a sensor
hologram can be read by eye, thus removing the need for detection equipment. A simple colour sensor can be used to
read the signal when quantitative measurements are required. Opacity or colour of the sample does not interfere with
operation of the sensor. The format of the sensor allows multiplexing for simultaneous detection of several substances.
Reversible and irreversible sensors can be designed to meet different requirements, and continuous monitoring of a
particular biomarker of interest is feasible.

[0117] Suitably, biosensors for detection of one or more biomarkers combine biomolecular recognition with appropriate
means to convert detection of the presence, or quantitation, of the biomarker in the sample into a signal. Biosensors
can be adapted for "alternate site" diagnostic testing, e.g. in the ward, outpatients’ department, surgery, home, field and
workplace.

[0118] Biosensors to detect one or more biomarkers include acoustic, plasmon resonance, holographic and microen-
gineered sensors. Imprinted recognition elements, thin film transistor technology, magnetic acoustic resonator devices
and other novel acousto-electrical systems may be employed in biosensors for detection of the one or more biomarkers.
[0119] Methods involving identification and/or quantification of one or more biomarkers can be performed on bench-
top instruments, or can be incorporated onto disposable, diagnostic or monitoring platforms that can be used in a non-
laboratory environment, e.g. in the physician’s office or at the patient’'s bedside. Suitable biosensors for performing
methods of the invention include "credit" cards with optical or acoustic readers. Biosensors can be configured to allow
the data collected to be electronically transmitted to the physician for interpretation and thus can form the basis for e-
medicine.

[0120] Diagnostic kits for the diagnosis and monitoring of the presence of a gynaecological growth are described
herein. The kits may additionally contain a biosensor capable of identifying and/or quantifying a biomarker. A kit for
diagnosing or monitoring endometriosis is provided. Suitably a kit may contain one or more components selected from
the group: a ligand, or ligands, specific for the biomarker or a structural/shape mimic of the biomarker, one or more
controls, one or more reagents and one or more consumables; optionally together with instructions for use of the kit in
accordance with any of the methods defined herein.

[0121] The identification of biomarkers for endometriosis permits integration of diagnostic procedures and therapeutic
regimes. Detection of a biomarker can be used to screen subjects priorto their participation in clinical trials. The biomarkers
provide the means to indicate therapeutic response, failure to respond, unfavourable side-effect profile, degree of med-
ication compliance and achievement of adequate serum drug levels. The biomarkers may be used to provide warning
of adverse drug response. Biomarkers are useful in development of personalized therapies, as assessment of response
can be used to fine-tune dosage, minimise the number of prescribed medications, reduce the delay in attaining effective
therapy and avoid adverse drug reactions. Thus by monitoring a biomarker, patient care can be tailored precisely to
match the needs determined by the disorder and the pharmacogenomic profile of the patient, the biomarker can thus
be used to titrate the optimal dose, predict a positive therapeutic response and identify those patients at high risk of
severe side effects.

[0122] Biomarker-based tests provide a first line assessment of ‘'new’ patients, and provide objective measures for
accurate and rapid diagnosis, not achievable using the current measures.

[0123] Furthermore, diagnostic biomarker tests are useful to identify family members or patients with mild or asymp-
tomatic endometriosis or who may be at high risk of developing symptomatic endometriosis. This permits initiation of
appropriate therapy, or preventive measures, e.g. managing risk factors. These approaches are recognised to improve
outcome and may prevent overt onset of the disorder.

[0124] Biomarker monitoring methods, biosensors and kits are also vital as patient monitoring tools, to enable the
physician to determine whether relapse is due to worsening of the disorder. If pharmacological treatment is assessed
to be inadequate, then therapy can be reinstated or increased; a change in therapy can be given if appropriate. As the
biomarkers are sensitive to the state of the disorder, they provide an indication of the impact of drug therapy.

[0125] A regular healthy menstrual cycle is usually described as being an approximately monthly cycle designated as
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beginning at Day 0 with the onset of menses when the endometrial lining of the uterus is shed along with some blood.
The menses phase typically lasts until Day 5 which marks the beginning of the proliferative phase. The proliferative
phase involves a thickening of the endometrial lining of the uterus and continues until blood oestrogen, LH and FSH
hormone levels peak and ovulation occurs on approximately Day 14. The formation of the corpus luteum marks the
beginning of the secretory phase when progesterone levels rise and fall again typically by Day 28 in a healthy cycle,
followed (in the absence of pregnancy) by onset of the subsequent menses.

[0126] The menstrual cycle is also alternatively described as comprising a menses, a follicular phase, a peri-ovulatory
phase and a luteal phase. Menses occurs on approximately Days 1-5. The follicular phase involves the maturation of
follicles in the ovary. It commences with the onset of menses and continues until blood oestrogen, LH and FSH hormone
levels peak and ovulation occurs on approximately Day 14. The peri-ovulatory phase occurs approximately on days
14-17. The formation of the corpus luteum on approximately Day 14 marks the beginning of the luteal phase with rising
progesterone levels and (in the absence of pregnancy) it ends in luteolysis with falling progesterone levels typically by
Day 28 in a healthy cycle, followed by onset of the subsequent menses. It will be appreciated to those skilled in the art
that the particular nomenclature used for the menstrual cycle will not affect the implementation of the invention. In the
present invention the menses phase is considered to begin at the onset of menstruation, usually considered Day 0 of
the menstrual cycle, and to continue typically in a healthy subject until approximately Day 5. In one aspect of the invention
measurement of a marker of cell death or inflammation produced in endometriosis patients during the menses period
will be made in patient samples taken during the period from Day 0 to Day 5. It will be appreciated by those skilled in
the art that (i) the length of menses may vary in individual patients and (ii) that the biomarker in the blood, serum or
plasma sample, produced by endometriosis patients, may not disappear immediate following the end of the phase, but
may slowly fall over one, two, or a few days. Thus in some patients with irregular menstrual cycles or particularly long
or short cycles, the phases may not correspond exactly to these days.

[0127] The invention will now be illustrated with reference to the following non-limiting examples.

EXAMPLE 1

[0128] Serial serum or plasma samples are taken from a confirmed endometriosis and an endometriosis free patient
on a number of days during the menstrual cycle and assayed for nucleosome levels using a nucleosome ELISA such
as that described by Salgame et al, 1997, Holdenrieder et al, 2001 or van Nieuwenhuijze et al, 2003. The day of the
menstrual cycle on which each blood sample is taken is determined by reference to the onset or end of menstrual
bleeding or by the measurement of menstrual hormones. The difference in nucleosome levels that occurs between the
samples taken during menses and during the luteal phase for the endometriosis positive patient, but does not occur in
the endometriosis negative patient is used as an indicator for the disease.

EXAMPLE 2

[0129] Serial serum or plasma samples are taken from a confirmed endometriosis and an endometriosis free patient
on a number of days during the menstrual cycle and assayed for DNA levels by PCR by the method of Zachariah efal,
2009. The day of the menstrual cycle on which each blood sample is taken is determined by reference to the onset or
end of menstrual bleeding or by the measurement of menstrual hormones. The difference in DNA levels that occurs
between the samples taken during menses and during the luteal phases for the endometriosis positive patient, but does
not occur in the endometriosis negative patient is used as an indicator for the disease.

EXAMPLE 3

[0130] Serial serum or plasma samples are taken from a confirmed endometriosis and an endometriosis free patient
on a number of days during the menstrual cycle and assayed for C-Reactive Protein levels by an ELISA method. The
day of the menstrual cycle on which each blood sample is taken is determined by reference to the onset or end of
menstrual bleeding or by the measurement of menstrual hormones. The difference in C-Reactive Protein levels that
occurs between the samples taken during menses and during the luteal phases for the endometriosis positive patient,
but does not occur in the endometriosis negative patient is used as an indicator for the disease.

EXAMPLE 4

[0131] Serial serum or plasma samples are taken from a confirmed endometriosis and an endometriosis free patient
on a number of days during the menstrual cycle and assayed for CA-125 levels by an ELISA method. The day of the
menstrual cycle on which each blood sample is taken is determined by reference to the onset or end of menstrual
bleeding or by the measurement of menstrual hormones. The difference in CA-125 levels that occurs between the
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samples taken during menses and during the luteal phases for the endometriosis positive patient, but does not occur in
the endometriosis negative patient is used as an indicator for the disease.

EXAMPLE 5

[0132] Serum or plasma is taken from a number of confirmed endometriosis and endometriosis free patients and
assayed for nucleosome levels using a nucleosome ELISA such as that described by Salgame et al, 1997, Holdenrieder
et al, 2001 or van Nieuwenhuijze et al, 2003. The day of the menstrual cycle on which each subject was investigated is
determined by reference to the onset or end of menstrual bleeding. It will be clear to those skilled in the art that this
represents a cross-sectional study, rather than a longitudinal study, where a single sample taken at a variety of phases
of the menstrual cycle is assayed from a number of patients. For the endometriosis positive samples there is anincrease
in the mean nucleosome levels for samples taken around the time of the luteal phase and lower levels for samples taken
during other phases of the menstrual cycle. This difference does not occur or is much less pronounced for endometriosis
free samples.

[0133] We coated microtiter plates (Nunc F8 Maxisorp) with a mouse monoclonal anti-nucleosome antibody in 100ul
0.1M phosphate buffer pH7.4 for 18 hours at 4°C. Excess antibody was removed by washing twice with 0.1M phosphate
buffer pH7.4 and wells were blocked by adding 200ul 2% bovine serum albumin in 0.1M phosphate buffer pH7.4 and
leaving at room temperature for 30 minutes. Excess bovine serum albumin was removed by washing three times with
200ul 0.1M phosphate buffer pH7.4. To each well was added 10ul of a serum sample from a defined phase of the
menstrual cycle of a woman with or without endometriosis and 50ul of assay buffer (0.05M TRIS/HCI pH 7.5 containing
0.9% wi/v NaCl, 0.05% w/v sodium deoxycholate and 1% v/v Tween 20). Wells were incubated for 18 hours at 4°C.
Serum was then decanted and removed by washing three times with 200ul of wash buffer (0.05M TRIS/HCI pH 7.5
containing 1% v/v Tween 20). Biotinylated anti-nucleosome antibody was added in assay buffer and incubated for 90
minutes at room temperature with shaking. Excess unbound biotinylated antibody was decanted and the wells again
washed three times. Streptavidin-horse radish peroxidase conjugate was added in assay buffer and incubated for 30
minutes at room temperature with shaking. Excess unbound streptavidin conjugate was decanted and the wells again
washed three times. Enzyme substrate (100ul 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) was added an
incubated approximately 15 minutes with shaking and the colour produced was read on a plate reader at a wavelength
of 405nm. The colour intensity was used a measure of the level of nucleosomes present in the serum sample (arbitrary
optical density units). The results are summarised in Table 1 and Figure 1 show that the level of circulating nucleosomes
present during the luteal phase is higher than during the menses and this effect is greater in women with endometriosis
than women without endometriosis. Thus a large rise in nucleosome levels in the luteal phase over that present at the
menses is indicative of endometriosis.

Table 1

Mean levels of circulating nucleosomes detected in women with and without endometriosis during menses
and luteal phases (arbitrary units)

Phase Endometriosis positive Endometriosis negative
Menses undetectable 0.12
Luteal phase 0.24 0.04

EXAMPLE 6

[0134] Serum or plasma is taken from a number of confirmed endometriosis and endometriosis free patients and
assayed for DNA levels by PCR by the method of Zachariah et al, 2009. The day of the menstrual cycle on which each
subject was investigated is determined by reference to the onset or end of menstrual bleeding or by the measurement
of menstrual hormones. It will be clear to those skilled in the art that this represents a cross-sectional study, where a
single sample taken at a variety of phases of the menstrual cycle is assayed from a number of patients. For the endome-
triosis positive samples there is an increase in the mean DNA levels for samples taken around the time of the luteal
phase and lower levels for samples taken during other phases of the menstrual cycle. This difference does not occur or
is less pronounced for endometriosis free samples.

EXAMPLE 7

[0135] Serum or plasma is taken from a number of confirmed endometriosis and endometriosis free patients and
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assayed for C-Reactive Protein levels by an ELISA method. The day of the menstrual cycle on which each subject was
investigated is determined by reference to the onset or end of menstrual bleeding or by the measurement of menstrual
hormones. It will be clear to those skilled in the art that this represents a cross-sectional study, where a single sample
taken at a variety of phases of the menstrual cycle is assayed from a number of patients. For the endometriosis positive
samples there is an increase in the mean for C-Reactive Protein levels for samples taken around the time of the menses
and low levels for samples taken during the luteal phases of the menstrual cycle. This difference does not occur or is
less pronounced for endometriosis free samples.

EXAMPLE 8

[0136] Serum or plasma is taken from a subject on days from two different stages of the menstrual cycle and assayed
for nucleosome levels using a nucleosome ELISA .

[0137] The days of the menstrual cycle on which the subject was investigated is determined by reference to the onset
or end of menstrual bleeding or by the measurement of menstrual hormones. One of the samples is taken during the
menses and the other is taken during the luteal phase of the menstrual cycle. If the difference in nucleosome levels that
occurs between the samples taken during menses and during the luteal phases exceeds a preset cutoff the subject is
considered positive for endometriosis. If the nucleosome levels measured are insufficiently different between the menses
and the luteal phase and this difference does not exceed the cutoff, the subject is considered negative for endometriosis.

EXAMPLE 9

[0138] Serum or plasma is taken from a subject on days from two different stages of the menstrual cycle and assayed
for DNA levels by PCR by the method of Zachariah et al, 2009. The days of the menstrual cycle on which the subject
was investigated is determined by reference to the onset or end of menstrual bleeding or by the measurement of menstrual
hormones. One of the samples is taken during the menses and the other is taken during the luteal phase of the menstrual
cycle. Ifthe difference in DNA levels that occurs between the samples taken during menses and during the late proliferative
or secretory phases exceeds a preset cutoff the subject is considered positive for endometriosis. If the DNA levels
measured are insufficiently different between the menses and the luteal phase and this difference does not exceed the
cutoff, the subject is considered negative for endometriosis.

EXAMPLE 10

[0139] Serum or plasma is taken from a subject on days from two different stages of the menstrual cycle and assayed
for C-Reactive Protein levels by an ELISA method. The days of the menstrual cycle on which the subject was investigated
is determined by reference to the onset or end of menstrual bleeding or by the measurement of menstrual hormones.
One of the samples is taken during the menses and the other is taken during the luteal phase of the menstrual cycle. If
the difference in C-Reactive Protein levels that occurs between the samples taken during menses and during the luteal
phases exceeds a preset cutoff the subject is considered positive for endometriosis. If the C-Reactive Protein levels
measured are insufficiently and this difference does not exceed the cutoff, the subject is considered negative for en-
dometriosis.

EXAMPLE 11

[0140] Serum or plasma is taken from a subject previously diagnosed with endometriosis on a day of the menstrual
cycle during menses which is predicted to be of high nucleosome levels and assayed for nucleosome levels using a
nucleosome ELISA such as that described by Salgame et al, 1997, Holdenrieder et al, 2001 or van Nieuwenhuijze etal,
2003. The process is repeated on the same day of the menstrual cycle of subsequent menstrual cycles during treatment
for the disease. The days of the menstrual cycle on which the subject was investigated is determined by reference to
the onset or end of menstrual bleeding or by the measurement of menstrual hormones. The level of nucleosomes in the
serum or plasma over time is used to monitor the efficacy of treatment. It will be appreciated by those skilled in the art
that other biomarkers of cell death or inflammation including, without limitation, nucleic acids and C-Reactive Protein
can be used in the same way to monitor efficacy of treatment.

EXAMPLE 12
[0141] Serum or plasma is taken from a subject previously diagnosed with endometriosis on a day of the menstrual

cycle during menses which is predicted to be of high nucleosome levels and assayed for nucleosome levels using a
nucleosome ELISA . The process is repeated on the same day of the menstrual cycle of subsequent menstrual cycles.
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The days of the menstrual cycle on which the subject was investigated is determined by reference to the onset or end
of menstrual bleeding or by the measurement of menstrual hormones. The level of nucleosomes in the serum or plasma
over time is used to monitor the patient for the return of the disease. It will be appreciated by those skilled in the art that
other biomarkers of cell death or inflammation including, without limitation, nucleic acids and C-Reactive Protein can be
used in the same way to monitor for return of disease.

EXAMPLE 13

[0142] A serum or plasma sample is taken from a confirmed endometriosis and a healthy patient on a day during the
luteal phase of the menstrual cycle and assayed for nucleosome levels using a nucleosome ELISA such as that described
by Salgame et al, 1997, Holdenrieder et al, 2001 or van Nieuwenhuijze et al, 2003. The day of the menstrual cycle on
which each blood sample is taken is determined by reference to the onset or end of menstrual bleeding or by the
measurement of menstrual hormones. A high level of nucleosomes is found in the endometriosis positive patient and a
lower level is found in the healthy patient. It will be appreciated by those skilled in the art that other biomarkers of cell
death or inflammation including, without limitation, nucleic acids and C-Reactive Protein can be used in the same way
as an indicator of endometriosis provided the samples are taken at an appropriate time during the menstrual cycle when
inflammation and cell death are occurring in endometriosis positive patients.
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1. An in vitro method for detecting the presence of endometriosis in a human or animal subject which comprises the
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steps of:

(i) determining the day or phase of the menstrual cycle;

(ii) measuring an intact nucleosome in blood, serum or plasma samples which have been obtained from said
subject at two or more different times during the menstrual cycle, characterised in that a first sample is taken
during the menses phase of the menstrual cycle and a second sample is taken during the follicular or luteal
phase of the menstrual cycle; and

(iii) using the levels of the intact nucleosome in, and the difference in biomarker levels between, the two samples
as an indicator of the presence of endometriosis in the human or animal subject.

An in vitro method as defined in claim 1, wherein said first sample is taken during Days 1-5 of the menstrual cycle
and said second sample is taken during the period commencing Day 18 of the menstrual cycle and ending with the
onset of menses in the subsequent menstrual cycle.

An in vitro method as defined in claim 1, wherein said first sample is taken during the time the subject is bleeding
due to menstruation and said second sample is taken when the patient is not bleeding due to menstruation.

An in vitro method as defined in any of claims 1 to 3, wherein the step of determining the day or phase of the
menstrual cycle is determined by reference to patient symptoms related to the menstrual cycle, such as temperature,
pain and the onset or end of menstrual bleeding.

An in vitro method as defined in any of claims 1 to 3, wherein the step of determining the day or phase of the
menstrual cycle is determined by measurement of menstrual hormones or metabolites.

An in vitro method for detecting the presence of endometriosis in a human or animal subject which comprises the
steps of:

(i) measuring an intact nucleosome in a blood, serum or plasma sample which has been obtained from a subject,
wherein said subject has been administered with an exogenous hormone, or hormone analogue, or hormone
agonist, or hormone antagonist or a drug or contraceptive steroid or other substance intended to induce a
gynaecological response in a stimulation or repression test; and

(ii) determining whether the amount of the intact nucleosome present in the blood, serum or plasma sample of
the subject is altered by the administration of the said exogenous substance such that any cell death as detected
by the release of an intact nucleosome is associated with endometriosis.

An in vitro method as defined in claim 6, wherein said exogenous hormone comprises a contraceptive or other steroid.

An in vitro method as defined in claim 6 or claim 7, wherein said measurement comprises measurements before,
at or near the time of administration.

An in vitro method as defined in any of claims 1 to 8, which is repeated on multiple menstrual cycles.

Use of a kit for diagnosing or monitoring endometriosis which comprises a ligand or binder specific for an intact
nucleosome together with instructions for use of the kit in accordance with any of the methods defined in claims 1 to 9.

An in vitro method for identifying a nucleosome component biomarker for detecting the presence of endometriosis
in a human or animal subject which comprises the steps of:

(i) determining the day or phase of the menstrual cycle;

(i) measuring an intact nucleosome in a first and second sample which have been obtained from said subject
at two or more different times during the menstrual cycle, characterised in that a first sample is taken during
the menses phase of the menstrual cycle and a second sample is taken during either the follicular or luteal
phase of the menstrual cycle, wherein the first and second sample are a blood, serum or plasma sample; and
(iii) determining whether the amount of the intact nucleosome is controlled or influenced by the menstrual cycle,
such that control or influence indicates the identity of a biomarker.
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Patentanspriiche

1.

10.

11.

In-vitro-Verfahren zum Nachweis von Endometriose in einem menschlichen oder tierischen Subjekt, umfassend die
folgenden Schritte:

(i) Bestimmung des Tages oder der Phase des Menstruationszyklus;

(ii) Messen eines intakten Nukleosoms in Blut-, Serum- oder Plasmaproben, die vom Subjekt zu zwei oder mehr
verschiedenen Zeitpunkten wahrend des Menstruationszyklus erhalten wurden, dadurch gekennzeichnet,
dass eine erste Probe wahrend der Menstruationsphase des Menstruationszyklus entnommen wird, und eine
zweite Probe wahrend der follikuldren oder lutealen Phase des Menstruationszyklus entnommen wird; und
(iii) Verwendung der Werte des intakten Nukleosoms in und des Unterschieds der Biomarkerspiegel zwischen
den beiden Proben als einen Indikator fir Endometriose im menschlichen oder tierischen Subjekt.

In-vitro-Verfahren nach Anspruch 1, wobei die erste Probe wahrend der Tage 1-5 des Menstruationszyklus entnom-
men wird und die zweite Probe wahrend der Periode, die am 18. Tag des Menstruationszyklus beginnt und mit dem
Einsetzen der Menstruation im folgenden Menstruationszyklus endet, entnommen wird.

In-vitro-Verfahren nach Anspruch 1, wobei die erste Probe dann entnommen wird, wenn das Subjekt aufgrund der
Menstruation blutet, und die zweite Probe entnommen wird, wenn die Patientin nicht aufgrund der Menstruation blutet.

In-vitro-Verfahren nach einem der Anspriiche 1 bis 3, wobei der Schritt Bestimmung des Tages oder der Phase des
Menstruationszyklus durch Bezugnahme auf Patientensymptome, die mit dem Menstruationszyklus zusammen-
hangen, wie Temperatur, Schmerz und Beginn oder Ende von Menstruationsblutungen, bestimmt wird.

In-vitro-Verfahren nach einem der Anspriiche 1 bis 3, wobei der Schritt Bestimmung des Tages oder der Phase des
Menstruationszyklus durch Messen von Menstruationshormonen oder Metaboliten bestimmt wird.

In-vitro-Verfahren zum Nachweis von Endometriose in einem menschlichen oder tierischen Subjekt, umfassend die
folgenden Schritte:

(i) Messen eines intakten Nukleosoms in einer Blut-, Serum- oder Plasmaprobe, die von einem Subjekt erhalten
wurde, wobei dem Subjekt ein exogenes Hormon oder Hormonanalogon oder Hormonagonist oder Hormonan-
tagonist oder ein Arzneimittel oder empfangnisverhltendes Steroid oder eine andere Substanz verabreicht
wurde, die eine gynakologische Reaktion in einem Stimulations- oder Repressionstest auslésen soll; und

(ii) Bestimmung, ob die Menge des intakten Nukleosoms, das in der Blut-, Serum- oder Plasmaprobe des
Subjekts vorhanden ist, durch die Verabreichung der exogenen Substanz so verandert wird, dass jeder durch
die Freisetzung eines intakten Nukleosoms nachgewiesene Zelltod mit Endometriose verbunden ist.

In-vitro-Verfahren nach Anspruch 6, wobei das exogene Hormon ein Kontrazeptivum oder ein anderes Steroid
umfasst.

In-vitro-Verfahren nach Anspruch 6 oder Anspruch 7, wobei die Messung Messungen vor, zum oder nahe dem
Zeitpunkt der Verabreichung umfasst.

In-vitro-Verfahren nach einem der Anspriiche 1 bis 8, das bei mehreren Menstruationszyklen wiederholt wird.

Verwendung eines Kits zur Diagnose oder Uberwachung einer Endometriose, die einen fiir ein intaktes Nukleosom
spezifischen Liganden oder Binder enthalt, zusammen mit Anweisungen zur Verwendung des Kits gemaf einem
der in den Anspriichen 1 bis 9 definierten Verfahren.

In-vitro-Verfahren zur ldentifizierung eines Nukleosomen-Komponenten-Biomarkers zum Nachweis von Endomet-
riose in einem menschlichen oder tierischen Subjekt, umfassend die folgenden Schritte:

(i) Bestimmung des Tages oder der Phase des Menstruationszyklus;

(ii) Messen eines intakten Nukleosoms in einer ersten und zweiten Probe, die von dem Subjekt zu zwei oder
mehr verschiedenen Zeitpunkten wahrend des Menstruationszyklus erhalten wurden, dadurch gekennzeich-
net, dass eine erste Probe wahrend der Menstruationsphase des Menstruationszyklus enthommen wird und
eine zweite Probe entweder wahrend der follikularen oder lutealen Phase des Menstruationszyklus entnommen
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wird, wobei die erste und die zweite Probe eine Blut-, Serum- oder Plasmaprobe sind; und
(iii) Bestimmung, ob die Menge des intakten Nukleosoms durch den Menstruationszyklus gesteuert oder be-
einflusst wird, so dass Steuerung oder Einfluss die Identitat eines Biomarkers anzeigt.

Revendications

1.

10.

Procédé in vitro pour détecter la présence d’'une endométriose chez un sujet humain ou animal qui comprend les
étapes consistant a :

(i) déterminer le jour ou la phase du cycle menstruel ;

(i) mesurer un nucléosome intact dans des échantillons de sang, de sérum ou de plasma qui ont été obtenus
aupres dudit sujet a deux moments différents ou davantage pendant le cycle menstruel, caractérisé en ce
qu’un premier échantillon est prélevé pendant la phase de menstruation du cycle menstruel et en ce qu’un
second échantillon est prélevé pendant la phase folliculaire ou la phase lutéale du cycle menstruel ; et

(iii) utiliser les teneurs en nucléosome intact dans les deux échantillons, et la différence de teneurs en biomar-
queurs entre les deux échantillons comme indicateurs de la présence d’'une endométriose chez le sujet humain
ou animal.

Procédé in vitro tel que défini selon la revendication 1, dans lequel ledit premier échantillon est prélevé pendant les
jours 1 a 5 du cycle menstruel et ledit second échantillon est prélevé pendant la période qui commence au jour 18
du cycle menstruel et se termine au début des menstruations dans le cycle menstruel suivant.

Procédé in vitro tel que défini selon la revendication 1, dans lequel ledit premier échantillon est prélevé pendant la
période pendant laquelle le sujet saigne en raison de la menstruation et ledit second échantillon est prélevé lorsque
le sujet ne saigne pas en raison de la menstruation.

Procédé in vitro tel que défini selon I'une quelconque des revendications 1 a 3, dans lequel I'étape de détermination
du jour ou de la phase du cycle menstruel est mise en oeuvre en se référant aux symptémes de la patiente associés
au cycle menstruel, tels que la température, la douleur et le début ou la fin du saignement menstruel.

Procédé in vitro tel que défini selon I'une quelconque des revendications 1 a 3, dans lequel I'étape de détermination
du jour ou de la phase du cycle menstruel est mise en oeuvre par mesure d’hormones ou de métabolites menstruels.

Procédé in vitro pour détecter la présence d’'une endométriose chez un sujet humain ou animal qui comprend les
étapes consistant a :

(i) mesurer un nucléosome intact dans un échantillon de sang, de sérum ou de plasma qui a été obtenu aupres
d’'un sujet, ledit sujet ayant recu une hormone exogéne ou un analogue d’hormone ou un agoniste d’hormone
ou un antagoniste d’hormone ou un médicament ou un contraceptif stéroidien ou une autre substance destinée
a induire une réponse gynécologique dans un test de stimulation ou de répression ; et

(ii) déterminer si la quantité de nucléosome intact présent dans le sang, le sérum ou le plasma du sujet est
modifiée par 'administration de ladite substance exogene, par exemple une mort cellulaire quelconque détectée
par la libération d’'un nucléosome intact associé a I'endométriose.

Procédé in vitro tel que défini selon la revendication 6, dans lequel ladite hormone exogéne comprend un stéroide
contraceptif ou autre.

Procédé in vitro tel que défini selon la revendication 6 ou la revendication 7, dans lequel ladite mesure comprend
des mesures effectuées avant, au moment de ou aux alentours du moment de I'administration.

Procédé in vitro tel que défini selon 'une quelconque des revendications 1 a 8, qui est répété sur de multiples cycles
menstruels.

Utilisation d’un kit de diagnostic ou de surveillance de 'endométriose qui comprend un ligand ou un liant spécifique

d’'un nucléosome intact ainsi que des instructions d’utilisation du kit conformément a I'un quelconque des procédés
définis selon les revendications 1 a 9.
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11. Procédé in vitro pour identifier un biomarqueur de composant de nucléosome destiné a détecter la présence d’'une
endométriose chez un sujet humain ou animal qui comprend les étapes consistant a :

(i) déterminer le jour ou la phase du cycle menstruel ;

(ii) mesurer un nucléosome intact dans un premier et un second échantillon qui ont été obtenus auprées dudit
sujet a deux moments différents ou davantage pendant le cycle menstruel, caractérisé en ce qu’un premier
échantillon est prélevé pendant la phase de menstruation du cycle menstruel et en ce qu’un second échantillon
est prélevé pendant la phase folliculaire ou la phase lutéale du cycle menstruel, ledit premier et ledit second
échantillon étant un échantillon de sang, de sérum ou de plasma ; et

(iii) déterminer si la quantité de nucléosome intact est régulée ou influencée par le cycle menstruel, de telle
sorte que la régulation ou l'influence indique 'identité d’'un biomarqueur.
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