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targets of T lymphocytes (for review see Santamaria, 2001). In some instances, T

lymphocytes effect tissue damage directly through processes of cell-mediated

cytotoxicity that involve Fas, perforin, or both. Perforin-mediated lysis requires a

20 cognate interaction between the antigen-specific T cell receptor on a T lymphocyte and

the specific antigen (usually a peptide) presented on an MHC molecule on the target

cell's plasma membrane. Fas-mediated cytotoxicity involves the ligation of Fas on the

target cell by Fas ligand (FasL) on T cells but does not require a cognate interaction

between the effector lymphocyte and its target, and thus has the potential to damage

25 innocent bystanders. In other instances, T lymphocytes kill their targets by secreting

cytokines that can ligate pro-apoptotic receptors on the target cell. In other instances,

autoreactive lymphocytes kill their targets indirectly, by enhancing their susceptibility

to death-effector mechanisms mediated by non-lymphocytes, by promoting the

recruitment of additional inflammatory cells into the target tissue (i.e. cytotoxic

30 macrophages), or by driving the differentiation of autoreactive B cells into
autoantibody-secreting plasma cells.

Much of what is currently known about effector pathways of autoimmunity has

been learned from spontaneous and experimental models of autoimmune disease. Type

1 diabetes mellitus (T1D) in non-obese diabetic (NOD) mice is a prototypic model of

35 spontaneous, organ-specific autoimmunity. NOD mice spontaneously develop a form
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develops in susceptible rodent strains after immunization with myelin basic protein,

proteolipid antigen or myelin oligodendrocyte protein (MOG). Evidence suggests that
CD8+ T cells have a role in disease progression and severity (reviewed by Goverman,
1999). Myelin basic protein is processed in vivo by the MHC class I pathway, and a
25 MOG-derived peptide activates encephalitogenic CD8+ T cells in vivo. There is also
evidence for clonal expansions of CD8+ T cells in active multiple-sclerosis lesions
(Babbe et al., 2000).
In many autoimmune disorders, T lymphocytes function as indirect effectors of
autoimmunity by driving the differentiation of B lymphocytes into autoantibody-
30 secreting plasma cells or by shedding autoantigens from target cells. These diseases
include, among others, autoimmune hemolytic anemia, autoimmune thrombocytopenic
purpura, Graves' disease, Goodpasture's syndrome, myasthenia gravis, pemphigus
vulgaris and systemic lupus erythematosus.
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20 and the use of anti-TNF antibodies have been shown to be protective in graft-versus-

host disease models (Speiser et al., 1997).

Degenerative diseases
Whilst degenerative diseases such as Alzheimer's disease are not classically
25 considered to be mediated by inflammation or the immune system, in some instances
the immune system may play an important role in the degenerative process. In
addition, it has become clear that the immune system itself may have beneficial effects
in nervous system diseases considered degenerative. Immunotherapeutic approaches
designed to induce a humoral immune response have recently been developed for the
30 treatment of Alzheimer's disease. In animal models, it has also been shown that
immunotherapy designed to induce a cellular immune response may be of benefit in
central nervous system injury, although T cells may have either a beneficial or
detrimental effect depending on the type of T cell response induced (Monsonego and
Weiner, 2003). '
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cl i ni cal | {844 P QZbanm on, nor dermnst rable in vivo efficacy (Fu et

al ., 2004). THehd poteitittifor r&gﬁla@iﬂﬂ“ CElRbto actively regulate autoimmune diseases
20 and graft-versus-host disease, and induce long term tolerance has great potential

application as a strategy for inducing long-lived tolerance. Taking advantage of
regulatory T cells has been complicated by an inability to expand and characterize this
minor T cell subset, a population of cells reduced even further in autoimmune-prone
animals and patients. For instance, recent studies have suggested that it may be

25 impossible to reverse ongoing autoimmune diabetes due to the autoreactive T cells
becoming resistant to suppression during the active phase of the disease. Prior efforts
to expand regulatory T cells ex vivo have not achieved clinically sufficient expansion,
nor demonstrable in vivo efficacy (Fu et al., 2004). The low number of CD4+ CD25+
regulatory T cells, their anergic phenotype and diverse antigen specificity present major

30 challenges to harnessing this potent tolerogenic population to treat autoimmune
diseases and transplant rejection.

WO 2005/070090 provides methods for producing a predetermined autoantigen-
specific regulatory T cell enriched composition, and resultant compositions and
methods of use. In one example, WO 2005/070090 provides a method of modulating

35 an autoimmune reaction in a subject by (a) obtaining a population of subject-
compatible cells; (b) producing an autoantigen-specific, preferably predetermined
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20 efficacy of disease management during certain disease conditions.

Previous studies do not appreciate that the immune system, including effector
cell populations, are cycling (oscillating in numbers) in a repetitive and differential
manner in autoimmune diseases and during transplantation rejection. Furthermore,

25 prior studies do not appreciate that the immune response, including regulator cell
populations, are cycling in degenerative disease states. The present invention is based
on the realization of these cycles, and thus provides methods for the treatment of these

diseases.

30 SUMMARY OF THE INVENTION
The present inventors have surprisingly found that both effector cell and

regulator cell numbers cycle during disease states characterized by the presence of
effector cells. This cycling occurs on a regular basis, with effector cell expansion
against a target antigen being followed by the expansion of regulator cells directed
35 against the effectors. Upon control of the effector cells by the regulator cells the
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before, i) analysing effector cell and/or regulator cell cycling by monitoring a patient
suffering from the disease for fluctuations in at least one of’
a) number and/or activity of regulator cells,
20 b) number and/or activity of effector cells,
¢) amolecule associated with the disease, and/or
d) an immune system marker, and
if) exposing the patient to an agent to treat the disease.
In a preferred embodiment, the agent is administered when, or just before,
25 effector cells begin clonally expanding.
Preferably, the disease characterized by the production of effector cells is
selected from, but not limited to, an autoimmune disease or transplantation rejection.
With regard to autoimmune diseases, whilst not wishing to be limited by theory,
it appears that effector cell expansion against a target self antigen is followed by the
30 expansion of regulator cells directed against the effectors. Upon control of the effector
cells by the regulator cells the numbers and/or activity of both types of cells decrease,
which in turn is followed by the same cycle due to the continuous effort of the patients
immune system to target self antigens.
Preferably, the immune system marker is an acute phase inflammatory marker.
35 More preferably, the acute phase inflammatory marker is selected from the group
consisting of: serum amyloid A, serum amyloid P and c-reactive protein.
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20 the agent is selected from the group consisting of anti-proliferative drugs, anti-
metabolic drugs, radiation, dSRNA and antibodies which inhibit the production, limit
the function of and/or activity of effector cells. Preferably, the anti-proliferative drug is
selected from the group consisting of: taxol, vincristine, vinblastine and anhydro
vinblastine.

25 An example of a preferred antibody is anti-CD8+ antibody.

The observation that the immune system is cycling during disease states
characterized by the presence of effector cells can also be used as an indicator of the
presence of such a disease. These diagnostic procedures would be particularly useful
for analysing a patient for the recurrence of the disease state (such as autoimmune

30 disease) following treatment, or for analysing a patient determined to be susceptible to
the disease (such as in cases where the subject has previously been identified as
possessing an allele of a gene which predisposes the subject to an autoimmune disease)
for the emergence of the disease.

Thus, in another aspect, the present invention provides a method for analysing

35 effector cell and/or regulator cell cycling to diagnose a disease characterized by the
production of effector cells, the method comprising monitoring the patient, or samples
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CD8+CD4- fegokitdrseell cycling to determine when an agent should be administered to a patient

er of

20 suffering from a disease characterized by the production of effector cells.

Preferably, the assay detects the number of CD4+CDS- T cells.

In a further aspect, the present invention provides for the use of an assay which
detects a molecule associated with a disease characterized by the production of effector
cells for analysing effector cell and/or regulator cell cycling to determine when an

25 agent should be administered to treat the disease.

In a further aspect, the present invention provides for the use of an agent for the
manufacture of a medicament for administering to a patient suffering from a disease
characterized by the production of effector cells, wherein the agent inhibits the
production of, limits the function of, and/or destroys, effector cells.

30 In another aspect, the present invention provides a kit when used for analysing
effector cell and/or regulator cell cycling to determine when an agent should be
administered to a patient suffering from a disease characterized by the production of
effector cells, the kit comprising at least one reagent for monitoring the patient, or
samples obtained therefrom, for fluctuations in at least one of: &) effector cell numbers

35 and/or activity, b) regulator cell numbers and/or activity, ¢) a molecule associated with
the disease, and/or d) an immune system marker.
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In another aspect, the present invention provides a method of treating a

degenerative disease, the method comprising;
i) analysing effector cell and/or regulator cell cycling by monitoring a patient
suffering from the disease for fluctuations in at least one of:
25 a) number and/or activity of regulator cells,
b) number and/or activity of effector cells,
¢) a molecule associated with the disease, and/or
d) an immune system marker, and

if) exposing the patient to an agent to treat the disease,

30 wherein the timing of administration of the agent is selected such that the activity of
effector cells is not significantly reduced.

Examples of degenerative diseases include, but are not limited to, Alzheimer's
disease, Parkinson's disease, Huntington's disease, Lou Gehrig's disease and a prion
related disease.

35 Whilst not wishing to be limited by theory, it appears that effector cell
expansion against a target antigen is followed by the expansion of regulator cells
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In another embodiment, the immune system marker is body temperature. With

20 respect to this embodiment, it is preferred that the agent is administered when body
temperature has peaked and before body temperature begins to rise in the next cycle.

In one embodiment, the patient is monitored for an increase in the number
and/or activity of regulator cells by the analysis of CD4+CDS8- T cell levels. With
regard to this embodiment, it is preferred that the agent is administered between when

25 CD4+CDS8- T cells numbers are at their lowest point and before CD4+CD8- T cells
numbers peak in the next cycle. More preferably, the agent is administered about when
CD4+CDS- T cells numbers are at their lowest point or begin increasing in the next
cycle. _

In another embodiment, the patient is monitored for an increase in the number

30 and/or activity of effector cells by the analysis of CD8+CD4- T cell levels. With
regard to this embodiment, it is preferred that the agent is administered approximately
when, or just before, CD8+CD4- T cell numbers have peaked.

With regard to aspects of the invention that relate to degenerative diseases,
preferably the agent inhibits the production of, limits the function of, and/or destroys,

35 regulator cells. More preferably, the agent is selected from the group consisting of
anti-cancer drugs such as anti-proliferative drugs, anti-metabolic drugs, radiation,
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limted to, anThe fiiddent iandntor€Hare 4lsoodet@indiddcthat treatment for a degenerative
20 disease can be enhanced (or the chances of successful treatment can be increased) when

a vaccine is administered at the appropriate time. In these instances, the vaccine boosts

the innate immune response against the disease. This will most likely be a result of

increased numbers and/or activity of effector cells. Although theoretically regulator

cells will still ultimately be produced, the boosting of the immune system allows the
25 patient to suitably control the disease before the emergence of the regulator cells.

In yet another aspect, the present invention provides a method for analysing
effector cell and/or regulator cell cycling to determine when a vaccine should be
administered to a patient suffering from a degenerative disease, the method comprising
monitoring the patient, or samples obtained therefrom, for fluctuations in at least one

30 of: a) effector cell numbers and/or activity, b) regulator cell numbers and/or activity, c)
a molecule associated with the disease, and/or d) an immune system marker.

In a further aspect, the present invention provides a method of treating a
degenerative disease, the method comprising;

i) analysing effector cell and/or regulator cell cycling by monitoring a patient

35 suffering from the disease for fluctuations in at least one of:
a) number and/or activity of regulator cells,
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| east one of: Ina further aspect, the present invention relates to the use of an assay which
20 detects effector cell numbers and/or activity for analysing effector cell and/or regulator
cell cycling to determine when an agent or vaccine should be administered to a patient
suffering from a degenerative disease.
Preferably, the assay detects the number of CD8+CD4- T cells.
In a further aspect, the present invention relates to the use of an assay which
25 detects regulator cell numbers and/or activity for analysing effector cell and/or
regulator cell cycling to determine when an agent or vaccine should be administered to
a patient suffering from a degenerative disease.
Preferably, the assay detects the number of CD4+CD8- T cells.
In a further aspect, the present invention relates to the use of an assay which
30 detects a molecule associated with a degenerative disease for analysing effector cell
and/or regulator cell cycling to determine when an agent or vaccine should be
administered to treat the disease.
In a further aspect, the present invention relates to the use of an agent for the
manufacture of a medicament for administering to a patient suffering from a
35 degenerative disease, wherein the agent will be administered at a time selected such
that the activity of effector cells is not significantly reduced.
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shoul d belinked, directly or indirectly, to the general state of the immune system including, but
not necessarily limited to, effector cell production and/or activity, regulator cell
production and/or activity, and/or B cell production and/or activity.

20 It will be appreciated by the skilled person that diseases such as autoimmune
diseases and degenerative diseases have a complex effect on the patient. Furthermore,
natural variations between individuals linked to factors such as their genotype,
nutrition, fitness, previous and current disease status, all influence how a given
individual responds to a disease state. Thus, individuals will vary in the periodicity or

25 wavelength or frequency of their immune system cycle depending on their disease
state. In addition, like the menstrual cycle, the length of the cycle may vary slightly
within an individual due to natural variation and/or environmental factors. Thus,
individual variation may at least be encountered with regard to, for example, i) the
length of the cycle, ii) the absolute numbers of effector or regulator cells during the

30 cycle, or iii) the levels of acute phase inflammatory markers during the cycle. Such
variation may be exaggerated in patients with advanced disease, where the patient's
immune system has been challenged for a considerable length of time.

As result, it will most likely be desirable to monitor the patient for a sufficient
length of time to follow trends in fluctuations between and within cycles, and hence

35 sufficient to determine the maximum and/or minimum, whichever is required for the
relevant cell type, or marker thereof. This ensures that the dynamics of the immune
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20 diseases can be life threatening. Hence, it is worthwhile understanding as much as
possible regarding immune system cycling in a given patient before the patient is
treated.
In addition, although the analysis of different factors cycling in some patients
may result in complex profiles, given the guidance provided herein it is well within the
25 skill of the medical practitioner to analyse the monitoring data to determine the optimal
time to administer the agent.
A further complicating factor will be if the patient has recently acquired a
disease or trauma unrelated to that being treated. For example, a patient being treated
for an autoimmune disease may also contract the common flu virus. The presence of
30 the flu virus will result in, for example, an increase in acute phase inflammatory
markers independent of the cycling of these markers which is occurring due to the
autoimmune disease. Other diseases which may cause complications in monitoring
effector/regulator cell cycling for use in the methods of the present invention include,
other infections, and cancer. Accordingly, it is desirable to monitor the patient for any
35 factors which may result in elevated levels of, for example, acute phase inflammatory
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BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
Figure 1. C-reactive Protein and Serum Amyloid A versus time in Mrs FO.

25 Figure 2. Serum Amyloid A and IL-2 versus time in Mrs FO.

Figure 3. Serum Amyloid A and cancer marker CA125 versus time in Mrs FO.

Figure 4. C-reactive Protein and C3 versus time in Mrs FO.
30

DETAILED DESCRIPTION OF THE INVENTION

General Techniques and Definitions

Unless specifically defined otherwise, all technical and scientific terms used

herein shall be taken to have the same meaning as commonly understood by one of

35 ordinary skill in the art (e.g., in cell culture, molecular genetics, immunology,
immunohistochemistry, protein chemistry, and biochemistry).
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CD4+ T cells. Such cells may also be referred to in the art as "suppressor cells".
Regulator cells may either act directly on effector cells or may assert their affects upon
effector cells through other mechanisms.
CDA4+ cells express the marker known in the art as CD4. Typically, the term
25 "CD4+ T cells" as used herein does not refer to cells which also express CDS.
However, this term can include T cells which also express other antigenic markers such
as CD?25.
As used herein, the term "inhibits the production of, limits the function of,
and/or destroys" when referrihg to the exposure of the "effector cells" to the agent
30 means that the number, and/or activity, of effector cells is down-regulated by the agent.
Most preferably, the number, and/or activity, of effector cells is completely eradicated
by the agent.
As used herein, the term "inhibits the production of, limits the function of,
and/or destroys" when referring to the exposure of the "regulator cells" to the agent
35 means that the number, and/or activity, of regulator cells is down-regulated by the
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20 autoimmnune polyglandular syndrome type I, acute glomerulonephritis, Addison's
disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis,
amyotrophic lateral sclerosis, ankylosing spondylitis, autoimmune aplastic anemia,
autoimmune hemolytic anemia, Behcet's disease, Celiac disease, chronic active
hepatitis, CREST syndrome, dermatomyositis, dilated cardiomyopathy, eosinophilia-

25 myalgia syndrome, epidermolisis bullosa acquisita (EBA), giant cell arteritis,
Goodpasture's syndrome, Guillain-Barr syndrome, hemochromatosis, Henoch-
Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus
(IDDM), juvenile rheumatoid arthritis, Lambert-Eaton syndrome, linear IgA
dermatosis, myocarditis, narcolepsy, necrotizing vasculitis, neonatal lupus syndrome

30 (NLE), nephrotic syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing
cholangitis, psoriasis, rapidly-progressive glomerulonephritis (RPGN), Reiter's
syndrome, stiff-man syndrome, inflammatory bowel disease, osteoarthritis and
thyroiditis.

The term "transplant" and variations thereof refers to the insertion of a graft into

35 a host, whether the transplantation is allogeneic (where the donor and recipient are of
different genetic origins but of the same species), or xenogeneic (where the donor and
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graft being rejected by the host. There are generally two types of "transplant rejection”,

20 namely grafi-versus-host disease and host-versus-graft disease.

As used herein, the term "graft-versus-host disease" refers to is an immune
attack on the recipient by cells from a donor, often leading to rejection of the
transplanted cells. Whilst the transplanted cells can be of any cell type, typically the
only transplanted tissues that house enough immune cells to cause graft versus host

25 disease are the blood and the bone marrow.

As used herein, the term "host-versus-graft disease" refers to the lymphocyte-
mediated reactions of a host against allogeneic or xenogeneic cells acquired as a graft
or otherwise, which lead to damage or/and destruction of the grafted cells. This is the
common basis of graft rejection.

30 As used herein, a "degenerative disease" is a condition that results in the loss of
cells. Preferably, the degenerative disease is a neurodegenerative disease which is
marked by the loss of nerve cells. Examples of neurodegenerative diseases relevant to
the present invention include, not are not limited to, Alexander disease, Alzheimer
disease, Amyotrophic lateral sclerosis (Lou Gehrigs' disease), Ataxia Telangiectasia,

35 Canavan disease, Cockayne syndrome, Corticobasal Degeneration, Huntington disease,
Kennedy's disease, Krabbe disease, Lewy body dementia, Machado-Joseph disease,



Sjogren's syndrone, polyendocrine failure, vitiligo, peripheral neuropathy,
aut oi mmune pol ygl andul ar syndrone type |, acute gl onmerul onephritis,
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dil ated cardi onyopathy, eosinophilianyal gia syndrone, epidernolisis bullosa
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damag or to ¢ cértaln defects such as tirc hernia.
The gr af t these dwe inpeaculesof gfign elevated. Thus, oscillations in 1nd1cators o cellular

destruction, such as cholesterol and B-2-microglobulin, may also prove useful in
determining the beginning or end of the immune response cycle. Naturally, upon the
present discovery of the immune system cycling in a disease characterized by the
25 production of effector cells, as well as cycling in patients with a degenerative disease,
the skilled addressee could readily identify further markers useful in the methods of the
invention.
As used herein, the term "a molecule associated with the disease" refers to any
molecule which is linked to the disease state. In a preferred embodiment, the marker is
30 a protein. Such protein markers are well known in the art. For example, levels of
amyloid-p peptide can be a marker of Alzheimer's disease, and prion proteins in their
B-confirmation can be a marker of prion related diseases.
As used herein, the term "the activity of the effector cells is not significantly
reduced" means that the timing of the administration of the agent (for treating a
35 degenerative disease) is such that the agent exerts a proportionally greater effect against
the regulator cells than the effector cells. It is clearly preferred that the agent is



mammal i an source, including human, whether from cadavers or |iving donors.
Preferably the graft is bone marrow or an organ such as heart. As used
herei n, "woanepl2és?i rej ection” or variations thereof refPerstostdoesshost’ s
i mmune system nounting an i nmune response to the graft, ultimately
resulting in the graft being rejected by the host. There are generally two
types of "transplant rejection”, narreI29 graft-versus-host disease and

host - versus graft disease. As used herein, the term"graft-versus-host
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activity o
y exudates, bronchoalvéolar lavage, tracheal aspirations, cerebrospinal fluid, semen,

cervical mucus, vaginal or urethral secretions, amniotic fluid, and the like. Preferably,
the sample is blood or a fraction thereof, Pretreatment may involve, for example,
preparing plasma from blood, diluting viscous fluids, and the like. Methods of
25 treatment can involve filtration, distillation, separation, concentration, inactivation of
interfering components, and the addition of reagents. The selection and pretreatment of
biological sampleé prior to testing is well known in the art and need not be described
further.
For the purposes of this invention, the term "antibody", unless specified to the
30 contrary, includes fragments of whole antibodies which retain their binding activity for
a target analyte. Such fragments include Fv, F(ab') and F(ab'); fragments, as well as
single chain antibodies (scFv). Furthermore, the antibodies and fragments thereof may
be humanised antibodies, for example as described in EP-A-239400.

35



markers may be directly linked to the activity and/or production of

regul ator and/or effector cells, and/or may provide a nore general
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Serum amyloid A (SAA) was discovered as a plasma component that shares

antigenicity with amyloid AA, the chief fibrillar component in reactive AA amyloid
deposits. SAA has been shown to be an acute phase reactant whose level in blood is
elevated to 1000-fold or higher as part of the body's responses to various injuries
25 including trauma, infection and inflammation.
SAA levels can be determined as known in the art, see for example Weinstein et
al (1984), Liuzzo et al (1994), O'Hara et al (2000), Kimura et a (2001) and O'Hanlon
et al (2002).
C-reactive protein (CRP) is an important positive acute phase response protein,
30 and its concentration in serum may increase as much as 1,000-fold during the acute
phase response. CRP is a pentamer consisting of five identical subunits, each having a
molecular weight of about 23,500.
C-reactive protein levels can be determined using techniques known in the art,
these include, but ate not limited to, those disclosed in Senju et al (1983), Weinstein et
35 al (1984), Price et al (1987), Liuzzo et al (1994), Eda et al (1998), Kimura et al (2001)
and O'Hanlon et al (2002).



As used herein, the term"anal ysing effector cell and/or regul ator cell
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purposes of this invention, the term"antibody", unless specified to the
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3) non-selecfive agents which influence effector cells and regulator cells,

however, the timing of administration of the agent dictates the cell type being targeted.

Agents for treating a disease characterized by the production of effector cells
25 The agent can be any factor or treatment which selectively or non-selectively
results in the destruction, limits the function of, or the inhibition of the production, of
effector cells. For example, a CD8+ specific antibody could be used to specifically
target CD8+ T cells. However, in some instances a non-selective agent could be used,
such as an anti-proliferative drug, an anti-metabolic drug or radiation, each of which
30 ftraget dividing cells. In particular, as with other cell types, effector cells are
particularly vulnerable to destruction by anti-mitotic (anti-proliferative) drugs or
spindle poisons (e.g. vinblastine or paclitaxel) when dividing and specifically in
mitosis.
The term "anti-proliferative drug" and "anti-metabolic drug" is a term well
35 understood in the art and refers to any compound that destroys dividing cells or inhibits
them from undergoing further proliferation. Anti-proliferative drugs include, but are
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be, for example, at least 3 hours, at least 12 hours or at least 24 hours.

Another example of an agent which can be administered in a method of the
20 invention is dsRNA. dsRNA is used in RNA interference (RNAi) which is a
phenomenon where upon introduction into a cell, mRNA homologous to the dsRNA is
specifically degraded so that synthesis of gene products is suppressed. Examples of
such an agent causing RNAI include, but are not limited to, a sequence having at least
about 70% homology to the nucleic acid sequence of a target gene or a sequence
25 hybridizable under stringent conditions, RNA containing a double-stranded portion
having a length of at least 10 nucleotides or variants thereof. Examples of target genes
include, but are not limited to, a gene required for replication or survival of a effector

cell.
dsRNA having a length of about 20 bases (e.g., representatively about 21 to 23
30 bases) or less than about 20 bases, which is called siRNA in the art, can be used.
Expression of siRNA in cells can suppress expression of a gene targeted by the siRNA.
In another embodiment, an agent capable of causing RNAi may have a short hairpin
structure having a sticky portion at the 3' terminus (shRNA; short hairpin RNA). As
used herein, the term "shRNA" refers to a molecule of about 20 or more base pairs in
35 which a single-stranded RNA partially contains a palindromic base sequence and forms
a double-strand structure therein (i.e., a hairpin structure). shRNA can be artificially
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Examples of methods of delivering dsRNA to a patient are described in, for example,
US 20040180357, US 20040203024 and 20040192629.
20
Agents for treating a degenerative disease

When treating a degenerative disease, the agent can be any factor or treatment
which selectively or non-selectively results in the destruction, limits the function of] or
the inhibition of the production, of regulator cells. For example, a CD4+ specific

25 antibody could be used to specifically target CD4+ T cells. However, in some
instances a non-selective agent could be used, such as an anti-proliferative drug, an
anti-metabolic drug or radiation, each of which target dividing cells. In particular, as
with other cell types, effector cells are particularly vulnerable to destruction by anti-
mitotic (anti-proliferative) drugs or spindle poisons (e.g. vinblastine or paclitaxel) when

30 dividing and specifically in mitosis.

Apart from reference to CD8+ specific antibodies, each of the above mentioned
agents are also useful for treating a degenerative disease. With regard to dsSRNA, the
dsRNA molecule can be specific for mRNAs expressed only in regulator cells.

Recent studies have suggested that CD4+CD25+ T cells play an important role

35 in regulating immune cells directed against self antigens (Salomon et al, 2000; Suri-
Payer and Cantor, 2001). Furthermore, targeting CD4+CD25+ T cells has been shown
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monitoring is conducted at least every 24 hours.
Optimally, the monitoring is continued to determine the affect of the agent.
Insufficient ablation, re-emergence of the effector cells or regulator cells (depending on
the disease state being treated) will mean that the method of the present invention
25 should be repeated. Such repeated cycles of treatment may generate immunological
memory. It is therefore possible that the present invention, used in repetitive mode,
may provide some prophylactic protective effect.

Vaccines

30 Vaccines used in the present invention will result in an immune against a protein
(antigen) characteristic of a degenerative disease. Such vaccine will comprise at least
one antigen, or a polynucleotide encoding said antigen. The vaccine can be provided as
any form known in the art such as, but not limited to, a DNA vaccine, ingestion of a
transgenic organism expressing the antigen, or composition comprising the antigen.

35 As used herein, an "antigen" is any polypeptide sequence that contains an
epitope which is capable of producing an immune response against the disease.
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adjuvants which enhance the effectiveness of the vaccine.

20 Typically, vaccines comprise an adjuvant. As used herein, the term "adjuvant"
means a substance that non-specifically enhances the immune response to an antigen.
Examples of adjuvants which may be effective include but are not limited to: N-acetyl-
muramyl-L-threonyl-D-isoglutamine (thr-MDP), N-acetyl-nor-muramyl-L-alanyl-D-
isoglutamine (CGP 11637, referred to as nor-MDP), N-acetylmuramyl-L-alanyl-D-

25  isoglutaminyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-
ethylamine (CGP 19835A, referred to as MTP-PE), and RIBI, which contains three
components extracted from bacteria, monophosphoryl lipid A, trehalose dimycolate and
cell wall skeleton (MPL+TDM+CWS) in a 2% squalene/Tween 80 emulsion. Further
examples of adjuvants include aluminium hydroxide, aluminium phosphate, aluminium

30 potassium sulfate (alum), bacterial endotoxin, lipid X, Corynebacterium parvum
(Propionobacterium acnes), Bordetella pertussis, polyribonucleotides, sodium alginate,
lanolin, lysolecithin, vitamin A, saponin, liposomes, levamisole, DEAE-dextran,
blocked copolymers or other synthetic adjuvants. Such adjuvants are available
commercially from various sources, for example, Merck Adjuvant 65 (Merck and

35 Company, Inc., Rahway, N.J.) or Freund's Incomplete Adjuvant and Complete
Adjuvant (Difco Laboratories, Detroit, Michigan).
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e ending
form of solut1ons suspensmns tablets pllls capsules, sustained release formulations or

20 powders and contain 10% to 95% of active ingredient, preferably 25% to 70%. Where
the vaccine composition is lyophilised, the lyophilised material may be reconstituted

prior to administration, e.g. as a suspension. Reconstitution is preferably effected in
buffer.

Capsules, tablets and pills for oral administration to a patient may be provided

25 with an enteric coating comprising, for example, Eudragit "S", Eudragit "L", cellulose
acetate, cellulose acetate phthalate or hydroxypropylmethyl cellulose.

DNA vaccination involves the direct iz vivo introduction of DNA encoding an
antigen into tissues of a subject for expression of the antigen by the cells of the
subject's tissue. Such vaccines are termed herein "DNA vaccines" or "nucleic acid-

30 based vaccines". DNA vaccines are described in US 5,939,400, US 6,110,898, WO
95/20660 and WO 93/19183, the disclosures of which are hereby incorporated by
reference in their entireties.

To date, most DNA vaccines in mammalian systems have relied upon viral
promoters derived from cytomegalovirus (CMV). These have had good efficiency in

35 both muscle and skin inoculation in a number of mammalian species. A factor known
to affect the immune response elicited by DNA immunization is the method of DNA
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Typi cal ly, vaccines conprise an adjuvant. As used herein, the term
"adj uvant"

20 EXAMPLES
Example 1
Provided below are examples of typical assays used to monitor some acute
phase inflammatory markers.

25 C-Reactive Protein
C-Reactive Protein was measured using a DADE Behring Dimension RxL
Chemistry Analyser, with reagents and calibrators supplied by Dade Behring
Diagnostics (Sydney, Australia) (reagent-Cat No. DF-34; calibrators Cat. No. DC-34).
The CRP method is based on a particle enhanced turbidimetric immunoassay
30 technique. Latex particles coated with antibody to C-Reactive Protein aggregate in the
presence of C-Reactive Protein in the sample. The increase in turbidity which
accompanies aggregation is proportional to the C-Reactive Protein concentration.

35
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avai | abl e?'gom*rer ci"ag%y fromzéari ous sé ces, for Sg%mpl ,4 Mer ck Adj uvant 65
(Merck and Company, Inc., Rahway, NJ.) or Freund's Inconplete Adjuvant and
Conpl et e ﬁdjjuvant é?ﬁf co La%rat ori esg Iaet roit, Og)ﬁi gar@ . The proportion of
anti gen and” adj uvant’ can be“vari ed ove?'a broad 7ange so 1ong as both are
present in effective amobunts. For exanple, alum nium hydroxi de can be
presenfy i hpg anoungeof aboyph 0.5% of the vaccine mxture (Al 2q 3 basis).
Conveniently, the vaccines are fornulated to contain a final concentration
of antigenic polypeptide in the range of fromO0.2 to 200 ng/ M, preferably
5 to 50 nBERPERENGY RANGErebEnglle no/m . After fornulation, the vaccine may
be i ncorptat j rike nt g ner which is then sealed and stored at
a |l ow te”%é%?{%ﬁiﬁ&?\@éﬁ%#é@@@g@%r it may be freeze-dried.
Lyophilisation permts long-termstorage in a stabilised form The vaccines
are copvepkionatlyp 'd}i(gﬁred parenterally, by injection, for exanple,
ei t her subcutaneously or ‘I nttanuscul arly. Additional fornulations which are

suitabl e for obhfeiccorioreRf the cxakinginterlankind (dRuigancagypd by aotonasersigl, i n

sonme cas e@utomé’s%ﬂl f:lgdfnﬁmhﬁhhf bR E{ﬁ@imé UFﬂtﬁlﬁh& FAésas%, fﬂmqfihgiﬁg)rﬁai _Iﬁiinﬂﬂﬂé _sdand
carriers nay, | NGl U . or,. a e ol ya ene [ rirglycerides,
such supp‘éﬁ‘%ﬁ? qu&]é)én f?’é%gn%tlcfe%f’%g’ﬂs ??‘%ﬁ{ Oﬁﬁﬁ?%én%%ﬁ%%%)t he active

i ngredi ent i n Thigeisacgepetitivd i ansdGosiny AlaliabPhospbatbse 129 eIA2R as

for mul 2 | Q0% hAEhHISHH HoxARRIR [WniGIRLAEH XSRS Y Sirffie. fOr exanpl e,
All reagents and calibrators are supplied in kit form by DPC — Cat No. LKIPZ.

Analytical performance:
MEAN SD CV%
25 LEVEL1 213 U/mL 13 6.1
LEVEL 2 752 U/mL 49 6.5

LEVEL 3 2463 U/mL 189 7.7

ANALYTICAL RANGE: 5 - 7,500 U/mL
30 REFERENCE RANGE: 223 — 710 U/mL*
*Study performed on 87 apparently healthy adults.

Interleukin 6
The cytokine interleukin 6 is measured by a commercial automated
35 chemiluminescent Enzyme Immuno Assay (EIA) using an Immulite Analyser from
Diagnostic Products Corporation (Los Angeles, CA, USA).



pharmaceutical grades of mannitol, |actose, starch, nmagnesi um stearate,
sodi um saccharine, cellul ose, magnesi um carbonate, and the |ike. These
conposi t iwooacakes2ihe form of sol utions, suspensions, tabraposmoides,
capsul es, sustained release formulations or powders and contain 10%to 95%
of active ingredient, preferably 25%tg 70% Were the vaccine conposition
i's lyophilised, the | yophi |l i sed mat er i34 may be reconstituted prior to
admi ni st ratl on, as a suspension. Reconstituti on i s preferably effected
in buffer. ules tabl.ets.and s _f.or ,oral a_patient
my be. pr ovi el s hooRpeny e R E i ar B Akt 3Ok ae Borfir e dar 21
"S", Eudr tigéer aﬂd_adanwk)rluﬂh@mna@eﬂmmasesceml sluh$t1:&t@fm{a°dtheraypht hal ate or
hydr oxypr opyl S in vivo
Dt oduet i on op! %ﬁ_ﬁe@ﬁ%&’?ﬁg&%ﬁ%' e YORRLIBP R RIS CONELISPE, |
expressi on of APyt Péermspce:ne cel s of the subject's tissue. Such
vaccines are ternmed her imHANDNA vaccgmes"” or "ruelkgi ¢ aci dbased vacci nes”.
DNA vacci nes are described in US 5,939,400, US 6,110,898, W) 95/20660 and
WO 93/19183, the disclosures of which are hereby incorporated by reference
in their EBVEHLekies. To88apamLnost DBNA vacci ness.ln manmal i an systens have
relied up ral prono i ved m cyt omegal ovirus (CW). These have
had good gp’fv:ﬁéizgncy in %§§§g%u9£cl e ai;lzrdé)skl n inocul ation in a nunber of
mammal i anLENEEi s, A f abBdpehown t % fect the-3 mmune response elicited by
DNA i mmuni zation is the nethod of DNAdelivery, for exanple, parenteral
routes ca W ene t ansfer and produce consi derabl e
vari abi | i Wﬁ%mwéésfoh Ol-l?gé‘i‘? vel ocity inocul ation of plasm ds,
using a gRHEEgHNCEaRhN&E*M eg/mhtine responses of nice, presunably because
of a grea C|e ran mr e effective antigen
pr esegt ati gﬂri]ld b iéy%?%ghy@%%{hgngog%ﬂ%g‘?% ngerf he nucl ei ¢ aci d- based
vacci ne of the |nvention may al so be introduced into the desired host by
ot her (@t hodspomn in the art, e.g., transfection, el ectroporatiog ]
m croinjection, transduction, ceI fusi on, DEAE dextran cal ci um phosphate
preci pitation, 1§ Cz‘é?q O‘Hte(flle%’@sdﬁelf’f dasasmed &y 2 mommeiebradomssdor t er |
Transgeni ehernhamlﬁesaémdﬂﬁzymge amaithb gmaﬁ (BDAY Dsipg i selngailite eARdet Mfibgh ed
usi ng prog)edurie} rly\e g it Q 1 AF E)g%ﬁr of plant-derived edible
vacci nes QraBnefietdRTyss BIFRL Gy ?So%'é%e?S ani mal and hunan pat hogens.
| mmune responsBss is a competitive immunoassay using Alkaline Phosphatase labelled IL-10

20 as tracer and adamantyl dioxetane as luminescent substrate for ALP enzyme.

All reagents and calibrators are supplied in kit form by DPC — Cat No. LKXPZ.

Analytical performance:
MEAN SD CV%
25 LEVEL1 18.2 pg/mL 1.8 9.9
LEVEL 2 46.0 pg/mL 22 4.8
LEVEL 3 177 pg/mL 8.0 4.5

ANALYTICAL RANGE: 5 - 1000 pg/mL
30 REFERENCE RANGE: <9.1 pg/mL*
*Study performed on 55 apparently healthy adults,

Serum Amyloid A
Polystyrene particles coated with antibodies to human SAA are agglutinated
35 when mixed with samples containing SAA. The intensity of the scattered light in the
nephelometer depends on the concentration of the analyte in the sample and



have al so resulted fromoral immnization with transgenic plants producing
virus-like particles (VLPs), or chineric plant viruses displaying antigenic
epi t opes.wORodvaR6$22en suggested that the particul ate foPoTAU2005@9E836YLPs or
chineric viruses may result in greater stability of the antigen in the
stomach, effectively increasing the anpunt of antigen avail able for uptake
in the gut. EXAMPLES Exanple 1 Provi dett bel ow are exanpl es of typical
assays used to m)nltor some acute phase inflammatory markers. C— Reactlve
Protein C ot asul d_usi n on RxL
Chenistry §$ Lil/esn\é Qtnﬁ I?% en(‘tagl ETate e (Mo $§¥§Pglp§ﬂsoﬁl }Véth ‘ﬁb‘ %%8 Behri ng
Di agnost i @@nd@@ﬁbgowmmcmat@ﬁ (reagent-Cat No. DF-34; calibrators Cat.
No. DC-34). The CRP nethod is based on a particle enhanced turbidinetric

i munoass echni que. Lat ex articles coated with antibody to G Reactive
Protein a?ég) 1eIQN t he bVebénc@ VR mg/React i ve Protei ANTH4 he sanple. The
increas® in turbidity whi givg,gw@pmh@Laggregatl on i s Neqportional to the
C-Reactive Protein concentration. | NTRA- ASSAY PRECI SI ON | NTER- ASSAY

PRECI SION MEAN CV N MEAN CV N ng/L ng/L 3.4 4.3% 20 4.6 5.6% 64 57.5 2.3%
20 37.0 3REFERENCS RANGBYIN20p REMERENGE RANGEserom- CRP deyels (Asbt\wﬂ':bﬁﬂb RANGE:

0.5 - 500_ng hfg@%kg%ﬁé95ﬂ85%§;ﬁgé?dmta%§)sm a§ﬁ)%?19ttc§)f)egtf eg/fytok' ne

interleukin 2 conmercr al "aut orma um nescent
Enzyne | mAdWoL BEWEU%pngZ%)rmg/ﬁqml ite Analyser from Di agnostl c
Produci®e Corporation (Los Angeles, CA USA). This is a conpetitive

i munoassay u?gé’?egl @%kal i ne Phosphat ase |labelled IL2R as tracer and
adamant y| “§"%; h&”as | uminescent substrate for ALP enzynme. Al reagents
and cal i br at or Shaawomatpp metibd wsellitd nfeasure bymple@ent CatcoNentratidP serum

samples by nephelometric analysis using a Dade Behring ProSpect analyzer with
reagents and calibrators supplied by Dade Behring Diagnostics (Sydney, Australia).

15 Soluble antigen solution (sample) and specific antibodies (antiserum Cat No.
OSAP15) are mixed in the reaction cuvettes. Insoluble antigen — antibody complexes
form immediately, producing turbidity in the mixture and increasing the amount of
light scattered by the solution. Following an incubation period the absorbance of the
solution is measured at the analytical wavelength.

20
IMPRECISION: CV 5.5% @ 1.05 g/L N=61

CV32% @2.70 g/L N=61

REFERENCE RANGE: 0.81 —~1.85 g/L
25 ANALYTICAL RANGE: 0.10-3.50 g/L

Complement C4
The automated method used to measure complement C4 concentration in serum
samples by nephelometric analysis using a Dade Behring ProSpect analyzer with
30 reagents and calibrators supplied by Dade Behring Diagnostics (Sydney, Australia).
Soluble antigen solution (sample) and specific antibodies (antiserum Cat No.
OSAO15) are mixed in the reaction cuvettes. Insoluble antigen — antibody complexes
form immediately, producing turbidity in the mixture and increasing the amount of
light scattered by the solution. Following an incubation period the absorbance of the
35 solution is measured at the analytical wavelength.



Anal yti cal performance: MEAN SD CV % LEVEL 1 213 LVnL 13 6.1 LEVEL 2 752
Lvmi 49 6.5 LEVEL 3 2463 LVnL 189 7.7 ANALYTICAL RANGE: 5 - 7,500 U nL
REFERENCBVBAN@GH26223 - 710 U/ nmi* *Study perforned on 87pappanesidoy3cmeal t hy
adults. Interleukin 6 The cytokine interleukin 6 is neasured by a

commer ci al automated chem | um nescent Enzyme | nmuno Assay (EIA) using an

I mrul ite Anal yser from Di agnostic Pr oddct s Corporation (Los Angeles, CA
USA). This is a conpetitive i munoassay using Al kal i ne Phosphat ase | abel | ed

IL-6 as t damant yl..dj gxe ag | um nescent subsirate for ALP
enzyne. Jﬁﬁ@ggﬁm and cah‘ﬂ#‘z{%@sa&gggﬁsuppl ied in kit fg'%&by DPC - Cat
No. LK6PZ. Anal ytical perfoOvah8% @VEANgSD CV % LEVEL 1 88Ngginl 4.5 5.1
LEVEL 2 230 pg/nmL 12.2 5.3 LEVEL 3 638 pg/nlL 46.6 7.3 ANALYTI CAL RANGE: 2-

1000 pg/ mL_REFERENCE RANGE: < 4. 1@2[;3/ mL* *Study performed on 60 apparently
heal t hy | BEBEREDGE BANGH: dehl0s- OAfwdr | eukin | O The cytokine interleukin 10

| s measur 8N AQYY BICCOTRRING R 0.681L Qrpatgd chemi | um nescent Enzyne | nmmuno Assay
(EIA) using an Inmulite Anal yser from D agnostic Products Corporation, Los

Angeles, Ca USA. This is a conpetitive immunoassay using Al kaline
Phosphat aBearhplb@l | ed | L-10 as tracer and adamantyl di oxetane as | um nescent

pubst & Tor A4 RecRiifEughl 4 598718208 SRDMIGE: Mgl e pBpbie ™
disease and cancer. More specifically, an autoimmune disease is characterized by an
10 immune response against self antigens. In a similar fashion, the immune system of a
cancer patient recognises the overexpression of antigens (cancer antigens) by cancerous
cells and raises an immune response against these cells. However, at least in some
circumstances, the immune response to the cancer cells does not effectively control the
cancer resulting in the persistence of the disease. Thus, immune system cycling in
15 cancer patients is a suitable model to show similar cycling in subjects with an
autoimmune disease.
The patient was a 71 year old female designated herein "Mrs FO". Previously
Mrs FO was diagnosed with ovarian cancer, received surgery and several rounds of
standard chemotherapy. Patient represented with elevated CA125 at 200U/ml prior to
20 monitoring.
Patient was monitored (bled) every Monday, Wednesday & Friday for 4 weeks.
A well described near synchronous and regular oscillation with a 7 /14 day periodicity
showing a close correlation between CRP, SAA & IL-2 serum measurements (see
Figures 1 and 2). More interestingly, Figure 3 which shows CRP & CA125 versus
25 time, the CRP and CAI125 oscillations are out of phase, indicating an inverse
relationship between the immune system and the cancer marker.
Figure 4 shows the relationship over time between SAA and complement factor
C3. Note that the two major C3 peaks are approximately 14 days apart and coincide
with alternating SAA peaks which are also approximately 14 days apart.
30 Further examples of the immune system cycling in cancer patients is described
in WO 2005/040816.

Example 3 _
A search is preformed for a suitable donor for a patient with chronic

35 glomerulonephritis requiring a renal cadaveric allograft. The allograft is performed
using standard surgical procedures. Upon completion of the allograft the patient is



LEVEL 1 18.2 pg/nmi 1.8 9.9 LEVEL 2 46.0 pg/m. 2.2 4.8 LEVEL 3 177 pg/nL 8.0
4.5 ANALYTI CAL RANGE: 5 - 1000 pg/ nmL REFERENCE RANGE: < 9.1 pg/nL* *Study
per f or redwono&@2egzpar ent |y heal t hy adults. Serum Anyl oi @CAvARRbosaNYIc@NE
particles coated with anti bodies to human SAA are aggl uti nated when m xed
w th sanples containing SAA. The intensity of the scattered light in the
nephel onet er depends on the concentraffon of the anal yte in the sanple
andconsequently its concentration can be determ ned by conparison with

di lutions_of. a andard of, k cent rat iogs A ECL SION: 4.7% @192
my/ L N=40BOEPred 8, SEim ﬁ“ﬁ’ﬁf‘f%ﬁ‘éﬁ?ﬁ% I wﬁf ﬁe%%n;fwobnﬁ%ﬁ? thns/vm th
nor mal s eindivat€REhat en énsupd Sedpoper is bring| eount&] agaimpt thenztaB Shampierigst by
percent i |ﬁﬁ;é}éd\%6ibﬁt@(e§&%oé§@$ﬁf 28kt tiRe BRarRY( oﬁef@ﬁ/eﬁ HNALYE! $flas RANGE:

_ e tho

3.0 - 200 7 npl ement utomat ed ne used to neasure
conpl enenteiecioPoncent rati on in serum sanpl es by nephel onetric anal ysis

usi nlg' 6§d ngdeDath re'béﬁlﬁpﬁr o5gaxt aﬁ@?ﬂ-ﬁéa&rvgv\{éml’)r pﬂﬁﬁA ?tlgv@glgowcgl’if@[)aﬁt@fast _
supplie e rjn agnosti.cs ney,.. Aus a), Sol.ubl e antigen
S0l bt i on Tlariear R oBclsAte et B RS T PR oA gh tEeken 15)  re

i xeg_ i n Figerer €adtManryc ancblepso (19349 thiteeisamt ageroximagely i I5oday pemgl éxes form
I mredi at e I Ny ; ' t

of 11 ght - apRLREK Lk SLERDRLNALIRIR B elich AP RIS Bargfunf (001
absor banciadistting:dhateffestorsells areppelingria dhepaticnestadied-yt i cal wavel engt h.

RANGE: 10, 81 - T e e B g oot O Th
:70.81 -, 1. - 0.10 - . n e
aut omat e d?q}aé@ﬂ@(f“gs{e‘a” % N@gﬁ%ﬁcﬁ&é d??fﬂ%h‘ig’l? lrsg oﬁbg‘f'ﬁglpé"ta?%ne}rﬁﬁg@% m

will target dividing cells, such as the effector cells, alleviating the rejection episode.

Example 4
15 A patient with juvenile chronic arthritis is monitored for SAA levels. Upon

establishment of a clear cycling in SAA levels vincristine is administered, using a
standard dosage, as SAA levels begin to rise. In this instance, vincristine will target
dividing cells, such as the effector cells at this point in the immune cycle, alleviating
symptoms of the disease.

20 An example of SAA protein levels cycling in a juvenile chronic arthritis patient
is described by Elliott et al. (1997). As can be seen from Figure 2 of Elliott et al.
(1997), there is an approximately 14 day period in between peak levels of SAA. If
monitoring was performed more frequently it is believed similar cycling would be more
clear for the CRP levels as well.

25
Example 5

A patient with Alzheimer's disease is monitored for c-reactive protein levels.
Upon establishment of a clear cycling in c-reactive protein levels vincristine is
administered, using a standard dosage, as c-reactive protein have peaked. In this

30 instance, vincristine will target dividing cells, such as the regulator cells at this point in
the immune cycle, alleviating symptoms of the disease.

Cross-Reference to Related Applications
The present application claims priority from Provisional Patent Application No.
35 2004905118 filed on 8 September 2004, the contents of which is incorporated herein by

reference.




sanpl es by nephel onetric anal ysis using a Dade Behring ProSpect analyzer
wWith reagents and calibrators supplied by Dade Behring D agnostics (Sydney,
Austral i ayo 28@labd2¢ anti gen sol ution (sanple) and speci PCt/Aanbismodices

(anti serum Cat No. OSAOL5) are mixed in the reaction cuvettes. |nsoluble
antigen - antibody conplexes formi rmedl ately, producing turbidity in the

m xture and increasing the anmount of 134 ght scattered by the solution.

Fol |l owi ng an incubation period the absorbance of the solution is nmeasured

at the analytical wavelength. | MPRECISION. CV 4. 7% @0.20 g/L N=61 CV 3.8% @
0.53 g/L N=61 REFERENCE RANGE: 0.10 - 0.40 g/L ANALYTI CAL RANCGE: 0.03 -

1.50 g/L Exanple 2 As the skilled address is aware, there are simlarities

bet ween an autgiupe aﬂ}'n%@i%{%@ ﬁi‘%%%&%c%lledv@ﬁ @heSQﬁCtth‘ ﬁlﬁhé%us JRiAHng! Mune

di sease i s characterized an i ne response, agai nst sel antlgens In a
simlar f&aHponodi @twﬁwﬁéy SO treafieoto dhe JR¥EIIoBaas WPeHbd SWECifife
over exps esmbodinRhtsanith@g nfepé@mgqecsm ané bpjﬁn oF sbopeC@mmermue:ntmﬁl dssbraadlyr ai ses

t
o1 cumst afBEbol g HRED PLRSpanets p PrENar O RuriEeddeel iPoRe it  vel y
control t iibstameemdmesdstrictiged n t he persistence of the disease. Thus,
| mmune system ﬁM?)lub tibfls 8&9&9&1 BRE %&txﬁcdrﬁulﬁteeagi&é?z? &thgi‘%‘éﬁﬂxregp show

simlar cyclin n._subj ect an aut ol I sease he p tient was a 7
1 year ol d fendPrdisedssigi ébcn@@@ﬁrwwtqr@s desigss, aflisley onhe h

di agnos@d hid b&nQH@lﬁd@DmCt&iB GRéEsent §eCifi@EbrSidrORIY faNte paMREA LT fw’ﬂﬂﬁg gf
standard chem)'gh %¥ I ent r esent eg W th elagggt ed 25 \%@ ooum
prior to o ’i% %8%18}%@“\%3 HPE@rb@ Iﬁ\fg ﬂfé‘? esday &
Fri day f othede wagds forfn pett bf degmidr heidbasear wsx;emohnnmngmemil thnwlgdgam the
oscillati '

D Leen ngld"}dgkga@t{ E(e]zn‘%es%ﬁi’ %ngxé%ogﬁdrs% éﬁitéci‘%’é/fbfégt&é‘sﬁlrngg, 5@%51;?‘&@1
interesti ﬁ@th}sappilgajm 3 which shows CRP & CAl 25 versus tine, the CRP and
CAl125 oscillations are out of phase, indicating an inverse relationship

bet ween the i mune system and the cancer marker. Figure 4 shows the
relationship over tinme between SAA and conpl enent factor



C3. Note that the two major C3 peaks are approxi mately 14 days apart and
coincide with alternating SAA peaks which are al so approxi mately 14 days
apart. Fuwohess/esanpl es of the inmune system cycling i nPcamaroospaiicents i s
described in WO 2005/ 040816. Exanple 3 A search is prefornmed for a suitable
donor for a patient with chronic glonerul onephritis requiring a renal
cadaveric allograft. The allograft i s3§)erformed usi ng standard surgi cal
procedures. Upon conpletion of the allograft the patient isnonitored for

serum amﬁiﬁ@)ﬂll evel s. Wien SAA levels begin to increase this
i ndi cat eE ne response i s being nounted agai nst the graft
characterized by the production of effector cells against the graft (also

referred Lg, 0L A% (309 1 Bk AkeNDs. A 8xaDl © of SAA and c-reactve

(CRP) profern levels renal cadaveric renal allograft is

descri becBaWeNﬁLﬁ’fyLémoTé@@-8’1@@4?213%4@‘% be seen in Figure 4 of Maury
and TeppaadkIsG FIREL €1985) NewARRs OK Mgt 8133536y period in between peak

| evel s of_ CRP_and dtq rejecti ,Lspdes follow ng transpl ant

i ndi cat i r%fekZhé-ﬁ 8#5@@?%%&915&3% @éﬁﬁ%‘%ﬁfﬁhe patient studi ed.

Vi nbl ast i Ogciato, DAL and Lewitd, BIB. 1999 ndanm! dv hingat Wraslogy ATt Heition.

i ntraven Casci itz, 1995) as SAA levels begin to rise. In
RN SRS

this ins vin ) arget dividing cells, such as the effector
cel |'s, alEdyBatt#g(10A®) k. gliscLatorinahisioldel37Eldnpl e 4 A patient with juvenile

chr oniy AEkBE N isSed (TO K SRHGAMaRAAA:SR0805.  Unon establ i shrent of a
clear cycling in SAA Tevé|s. vi n}%;ii St‘éﬁ]’fp is adm ni stered, using a standard
dosage,  au Sagt aldBP4 AHagl ArasPlans &0 8-t hi s i nstance, vincristine will

target di@eldiangD SebtS. (2601)Pras Nk Aehd.cSet, AFSA €01:34687-14662. poi nt in the

i mmune cygle, all.ewviatl S fisbheqdi sease. An exanpl e of SAA
protein | 9/%‘11‘@%{]19%? ﬁr}‘%“&‘){?%gﬂﬁﬁg-lémg% c arthritis patient is described
by El i ot HilpiG.Rl et al. (BB7) Blowsl ¥hp2de3Hden from Figure 2 of Elliott et al.
(19975 RGLRi fr B0APRIIYS] BB Qhiva. 193days egd od Tn betveen peak | evels of
SAA. | or

nmoni t ot 1'ng was pert more frequently it is believed simlar

cycli ng wolimeag¥. #bale CO0bhFancst ILRB7LRY Y- evel s as wel | . Exanple 5
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A patient with Al zheiner's disease is nonitored for c-reactive protein

| evel s. Upon establishment of a clear cycling in c-reactive protein |evels
Vi ncri stiwe 20&/@asrini stered, using a standard dosage, a®CTrATROESIG0YVIS4Pr ot ein
have peaked. In this instance, vincristine will target dividing cells, such
as the regulator cells at this point g t he i mmune cycle, alleviating
synptons of the di sease. Cross-Referen ® to Rel ated Applications The

pr esent application claims priority from Provisional Patent Application No.

2004905 158, 2 %m?%phﬁﬁﬁﬁ51399f9 HQ@Zcontents of which is
i ncor por at e ere F% ref erence € appreci ated by persons skilled
ﬁm%ﬁé

in the artvopkiaragy M:- ard Harrisani lofs (2003) Ye T3¢ may be nade to the
i nventi on WeinSlepp. 9. Bt 4118 98PESdah G, BRAHNITEN 93 -W0g hout departing from the

spirit or .Sc of .t br gadl y descri bed. The present
enbodlnenﬁg’ﬁggp Vﬂéﬂgﬂgﬂéﬁnyggﬁ%?@%h fﬁered in all respects as

i |1 ustratiWe, Addetnbt(20023 Pedcc NatleAcal. Sci USIA eRr12287s12#93cussed above are

i ncorporated herein in their entirety. Any discussion of docunents, acts,
materials, devices, articles or the Iike which has been included in the
present specification is solely for the purpose of providing a context for
the present invention. It is not to be taken as an adm ssion that any or
all of these matters formpart of the prior art base or were conmpbn genera
know edge in the field relevant to the present invention as it existed
before the priority date of each claimof this application. REFERENCES
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anal ysi ngD&f®# GOMYEIINEand/ or regul ator cell cycling to determ ne when an
agent shoul d lip analpsing sffestedcdlbaml/pateigelator uefl foyclimg by mooniwridg sepetent
character t t he met hod conpri sing
nmonitori nélﬁcft%gmg}fm%lp&wI%S%gé%Il ﬁ&lt%tm%%gf& lg%t rﬁéeéf%f rom for fluctuations in
at | east one of: & nambescemdfor act1v1ty of regulator cells,

15 b) number and/or activity of effector cells,

¢) a molecule associated with the disease, and/or
d) an immune system marker, and
ii) exposing the patient to an agent to treat the disease.

20 3. The method of claim 2, wherein the agent is administered when, or just before,

effector cells begin clonally expanding.

4. The method according to any one of claims 1 to 3, wherein the immune system
marker is an acute phase inflammatory marker.

25
5. The method of claim 4, wherein the acute phase inflammatory marker is selected
from the group consisting of: serum amyloid A, serum amyloid P and c-reactive

protein.

30 6. The method according to any one of claims 2 to 5, wherein the agent is
administered between when the levels of an acute phase inflammatory marker have
reached their lowest point and before the marker peaks in the next cycle.

7. The method according to any one of claims 1 to 6, wherein the disease
35 characterized by the production of effector cells is an autoimmune disease or

transplantation rejection.



cell nunmbers and/or activity, b) regulator cell nunbers and/or activity, c)
a nol ecul e associated with the di sease, and/or d) an i mrune system narker.
2. A net wo 2066/26%2at i ng a di sease characterized by the prodRbosm1sh
effector cells, the method conprising; i) analysing effector cell and/or
regul ator cell cycling by nonitoring 3 patient suffering fromthe disease
for fluctuations in at |east one of: 5§ nunber and/or activity of regul ator
cells, b) nunber and/or activity of effector cells, ¢) a nolecule
associated with the di sease, and/or d) an inmmune system marker, and ii)
exposing the patient to an agent to treat the disease. 3. The nethod of
clai m 2, %her éihe m¢thodagsarding tonaini enesefedlamsvinien’, vdergin dhe Hapwieesysent ect or

cel | s beghniel ARk YnEMRARG AA8/or AetivififoMREMAdr BEIED hAld/BH tHeuaiber @A 0P T
claims 1 to 3, wherein fhe i mmune system marker 1S an acute phase

i nf | amrat FHYIHEF REreiorsellshe net hod of claim 4, wherein the acute phase
inflamsatory marker is selected fromthe group consisting of: serum anyloid

A, serum anyl oj,d P _and c-reactive protein o BN i 0 any
one"of "ol 51 v Bt BO aqiardela o Bislirtidtes Jun nFufiEble sBEGSE e 0, P
| evel s of CR8+&bdt & cpliase i nfl ammat ory marker have reached their | owest
poi nt and before the marker peaks in the next cycle. 7. The nethod

according to any one of clains

] 1 to 6, wherein, ':]gie di seg(i% char acheri zed by
the produtd-i onllisr method celoelaga) 9. Whereh th, REFH M nsiypisteset bgiween when
t r ansploantBB-om4r ) edlsimimb3rs dideat théih dslvere @ointlian@ beforaDSHEDHI TR 8 1 to
7, wherein the i %n%slys#enhn&r ker reflects the nunber and/or activity of
r egul at or "WBPGTE PeRkIR MG lanber and/ or activity of effector cells. 9.
The met hod according to any one of clainms 1 to 8, wherein the effector
cells are %-n : ‘Fn&t P eDei IShfatd-Repagent is
adm ni stelrlggebe mgt?}io%%ég?%?foﬂg ce%lggjsgt;ﬁog%ar’s greem\g'gbete ellgr | owest
poi nt andaB&RAECRBEEHI- T cel |'s nunbers peak in the next cycle.
15
12.  The method of claim 11, wherein the agent is administered approximately when,
or just before, CD4+CD8- T cell numbers have peaked.

13.  The method according to any one of claims 1 to 12, wherein the patient is
20 monitored for a period of at least 7 days.

14.  The method according to any one of claims 1 to 13, the patient is monitored at
least about every 3 days.

25 15.  The method according to any one of claims 1 to 14, wherein the agent inhibits
the production of, limits the function of, and/or destroys, effector cells.

16.  The method of claim 15, wherein the agent is selected from the group consisting
of anti-proliferative drugs, anti-metabolic drugs, radiation, dsSRNA and antibodies

30 which inhibit the production, limit the function of and/or activity of effector cells.

17.  The method of claim 16, wherein the anti-proliferative drug is selected from the
group consisting of: taxol, vincristine, vinblastine and anhydro vinblastine.

35 18.  The method of claim 16, wherein the antibody is anti-CD8+ antibody.



11. The nmethod according to any one of clains 1 to 10, wherein the

regul ator cells are CD4+CD8- T cells. 12. The nethod of claim1ll, wherein
t he agentwo=o@dizssiist er ed approxi mately when, or just beCona20@DI+36D8- T
cell nunmbers have peaked. 13. The nethod according to any one of clains 1
to 12, wherein the patient is rmnitor?g for a perlod of at |east 7 days.
14. The method according to any one of“cl ai ns to 13, the patient is
nonitored at | east about every 3 days. 15. The nmet hod according to any one
of clal t 1 i t l.ignts the
function gl gfr}\lal H@gé‘?éro gdlég %o g)ttngr&? é%qntssl ﬁoh?g Igéﬂ"‘rr%t ‘%193) ag%mcllsaalmm 15,
wher ei n tlhma@gent is selected fromthe group consi sting of
antiproliferative drugs, anti- rret abolic drugs, radiati on dsRNA and

ant i bodi es which i duct limt the on qf and/or
Betivity B ot Beiion fesmelnd ol ool Sreuaed R bR dy Boghiie

anti pr gl i diesasd icheractetiged by Sthk epzbéﬁbtfomonf teffectgr @akbs,cthnsmﬁlbdgcmmmisﬁ@(ol :

vincristine,. vin asth anda y g Claim
16, wher erf‘ﬂmf(ﬁ@gqh? P%tb oy 78 %9_&1 ﬁ{%&%ﬁ)&{ f}%ﬂﬁ%a&_&{% H&% accor ding to
any one off: g) effevtor tell oumbﬁswhéﬁoeaﬁl\tlt}'eb))@giﬂ@mr el npmibeiseRd/op@ctivitynet hod f or
anal ysi N, glolhleAlssdchlibd AM/AE ARG Bh0br BPA irfidiGhd Bebidrd nilrRENABEreth Ui Sease

characterlze e pr.oducti.on ector cells, the method conpri si ng
noni t or i ngyct 1%0%%13'%@“1)’50 B dng P@ES g‘ﬁtdéﬁe?‘r“@dn‘i%%ﬁe?% for fI uctuations in
at leggt one of: a) effector ceII nunbers and/or activity, regul at or

cell numbers d/ qr acti Vlt mol ecul e_assaci at e ase,
and/ or d) q‘ﬂ?‘?ﬂﬁ ﬁgld %Fts AP SX§ |Iﬂag&(%rf 5\#15@%1%? ggg&?le

i ndi cat ESCdﬂl'Hﬂdd]I‘S'@MOIﬁwyl dyeling trsdaiermifd whess an menadl(aéfthgl advmmﬂﬁerdét%ct S an
i mmune sy, i r cell

cyel i g 1o R BB e B et
suffering froma di sease characterized by the production of effector cells.
22. Theg use OfTHel@é BT ddim P &HIRiéin iempkekR aniasute bhagUhBarhhagey ikl mat ory
mar ker. 23. The use of claim 22, wherein the acute phase inflammatory
marker is selected fromthe group consisting of: serumanyloid A serum
anyl oi d P23and Thensaoficiém@tvdierein 24e adude pldse a'\mﬂammagorw\kﬁackerdes@ccttsd

effector ggl) th@ué{j(}ﬁg %ogﬁg{n%r oPClenfth! éﬁn{rﬂfd an Aeith Nhyloid P and c-reactive

protein.

20
24.  Use of an assay which detects effector cell numbers and/or activity for analysing
effector cell and/or regulator cell cycling to determine when an agent should be
administered to a patient suffering from a disease characterized by the production of
effector cells.

25
25.  The use of claim 24, wherein the assay detects the number of CD8+CD4- T

cells.

26. Use of an assay which detects regulator cell numbers and/or activity for
30 analysing effector cell and/or regulator cell cycling to determine when an agent should
be administered to a patient suffering from a disease characterized by the production of

effector cells.

27. The use of claim 26, wherein the assay detects the number of CD4+CD8- T
35 cells.



effector cell and/or regulator cell cycling to determ ne when an agent
shoul d be adm nistered to a patient suffering froma di sease characterized
by the prwduotdmes20f effector cells. 25. The use of cl aiPoT220080138UN t he
assay detects the nunber of CD8+CD4- T cells. 26. Use of an assay which
detects regul ator cell nunbers and/or Aﬂfti vity for analysing effector cell
and/ or regulator cell cycling to determ ne when an agent shoul d be

adm nistered to a patient suffering froma di sease characterized by the
producti o e use i yhefgi ssay
detects t%g nu9 éer&%%ﬁcg)ﬁslawh?‘% d&%@ts % nﬁ{l}%&h@ a[gét(?n&atgsa tﬁlhlgcﬂﬂg'aet@ects a
nol ecul e &Byaetprged bxnithe PEOdriem o8 efiesioncells .erean%ysntlg]@ffsef@a weX j and/

ef fector ol €1l @RBhY 5 BeteRhing Giih HeAdenf MRS bé adminditeried 66 &ﬂeatcﬁhél ing to
determ ne phen an agent should be adm nistered to treat the di sease. 29.
Use of an Eésr‘?t for the manufacture of a medicanent for admnistering to a
pati ent5 sufferl ng froma di sease characterized by the production of

ef fector S i.Rhi bi t N ' i MLLS the
function g? é%/\’g 'élgeg?ﬁthﬁr qgee?ﬁanhmﬁl?é tofl ﬁgcg &ﬁ%ﬂ% Q\E?\Jhn%stellulé%\ 3

anal ysi ngPéﬁlqnécﬂﬂlﬁﬁm@%Iflonar?dﬂ@ﬁaﬁee@}@rmfmze@ém they proidpefiano ofl effestat mllmen an
agent showidrdie tirdfBent SiteriRdiht pradi@bh O 1isik iR Rniibh N an%zsgé% s,
characterlﬁ_ed b%tlthe production of effector cells, the kit conpri SI ng at

| east one I8¢ or noni tori ng the patient, or sanples obtained

t her ef toOm for fluctuations in at |east one of a) effector cell nunbers
and/ or actpvit t nu S a | ecul e
associ at eéb ﬁ ]thE)WH ﬁg%gggef% a%%,y ng ff}%%{?r Cngue{rll@/osr s%%lﬁ#oﬁa(}elge%y‘:ﬁggq

met hod f odefarmlmy sihey aafdgent Hhoutsebd achnws@red gy pamemt se@bring fromi mdisease

det erm necm%e@%d%%ﬂé Rgkidh @ﬁef?c@mr@ag et Edin ﬁ%}éﬁ@%}téﬂé fe5 éﬂ?g from

a degenerg{'gl ve disea the net hod mpri $ing noni e patl or
sanpl es ofraRAwEPTIgG %Pﬁﬁ?ﬁt Plofanpp %?Uﬁ@@)ﬁ@r‘?ﬁplﬁi qr a@)‘ﬁés B¥ at Ig 9St

effectt§ ot |ofﬂH)Tbﬁ‘éétoﬁﬂéM Qfungetd Mhd/ys abtlv1fye§li)|1@§ﬁlﬁto@€ﬂehl RSB&E Sandfedl/ or
activity,

I ecil assom th the and/ or d) an inmune
system mp%évg% ﬁ‘?ﬁ? ]&t%t‘?"gl?im rﬁgseﬁsed ?Ire af‘ﬁlglémﬂ’ieﬁf%fg%‘ MPKEr- et hod
conpri si ng;

31. A method for analysing effector cell and/or regulator cell cycling to determine

when an agent should be administered to a patient suffering from a degenerative

20 disease, the method comprising monitoring the patient, or samples obtained therefrom,
for fluctuations in at least one of: a) effector cell numbers and/or activity, b) regulator
cell numbers and/or activity, ¢) a molecule associated with the disease, and/or d) an
immune system marker.

25 32. A method of treating a degenerative disease, the method comprising;
1) analysing effector cell and/or regulator cell cycling by monitoring a patient
suffering from the disease for fluctuations in at least one of:
a) number and/or activity of regulator cells,
b) number and/or activity of effector cells,
30 c¢) amolecule associated with the disease, and/or
d) an immune system marker, and
ii) exposing the patient to an agent to treat the disease,
wherein the timing of administration of the agent is selected such that the activity of
effector cells is not significantly reduced.
35



i) analysing effector cell and/or regulator cell cycling by nonitoring a
patient suffering fromthe disease for fluctuations in at |east one of: a)
nunber amstOanoczts2vi ty of regul ator cells, b) nunber an@#tCorAtacisioviley of
effector cells, c) a nolecule associated with the disease, and/or d) an

i mmune system marker, and ii) exposi ngtthe patient to an agent to treat the
di sease, wherein the timng of adm ni dration of the agent is selected such
that the activity of effector cells is not significantly reduced.33. The

t hod of ,.¢l 31 laim3 wh he .d t
ol eoteq om e sidiasspr i 23, 86 Iy o SRR AR BeedrilyR dRGob s <
di sease, m«:tﬁelﬁrohg AlAieineed's aliseast, BPqpkineon's disassed Hiintiegior's dgeasghbowet hod
of cl ai mé?lﬁo%p sgz{sgg}ﬁ'gpﬁ{:ﬁ%‘céfﬁ@éﬁ . di sease is Creutzfel d-Jacob di sease.

35. The ne accor 0 any one of clainms 3 1 to 34, wherein the i mune
system marker reflects the nunber and/or activity of regulator cells,

and/ or st heq nUMMRY m@ida T cBfithi 38], WheRin @ld SedPrelfed Ueasds CIiRzfBRL J1e6b

according,to any one of clainms 3 1 to 35, wherein the i Mmune system marker
is an acutis® Pfrase i nfl ammat ory narker. 37 The net hod of claim 36, wherein
t he acute phase inflamuatory marker is selected fromthe group consi sting

Of  Serumany | Al pbincReL YA L oLt a8t GEERCH VP 28 il (1Pl Tt OO

accordin 0 any one of ¢ erein m ni st ered
bet ween wystem h@rkeéwﬁl@tsdhe avnbenand/qslaatieity of teaniator @fslys ﬁfad/razethenamévepeaked

and befor gyd/he Rk 6f ef&eMRe1d. 0 rise in the next cycle. 39. The nethod
according to any one of clains 31 to 38, wherein the regulator cells are

CD4+CD8- T cells. 40. The method according to any one of clainms 32 to 39,
wher ei n t & thEhcagetHodl Sccodiifignics hey %ﬁebﬁ‘td/laﬁm yhes 36D4heiddn the aluge nunber s

are at thei ) 0|nt K| - T cells nunbers peak in the
next cycl%’gf)f.lm\%ﬁ% ?%C& 8%618*1 g)?gﬁ?fro e of clains 31 to 40, wherein
the effector cells are CD8+CD4- T ceIIs
15 37. The method of claim 36, wherein the acute phase inflammatory marker is
selected from the group consisting of: serum amyloid A, serum amyloid P and c-

reactive protein.

38." The method according to any one of claims 32 to 37, wherein the agent is
20 administered between when the levels of an acute phase inflammatory marker have
peaked and before the marker begins to rise in the next cycle.

39.  The method according to any one of claims 31 to 38, wherein the regulator cells
are CD4+CD8- T cells.

25
40.  The method according to any one of claims 32 to 39, wherein the the agent is
administered between when CD4+CD8- T cells numbers are at their lowest point and
before CD4+CD8- T cells numbers peak in the next cycle

30 41. The method according to any one of claims 31 to 40, wherein the effector cells
are CD8+CD4- T cells.

42.  The method according to any one of claims 32 to 41, wherein the agent is
administered approximately when, or just before, CD8+CD4- T cell numbers have
35 peaked.



42. The nethod according to any one of clains 32 to 41, wherein the agent
is adm ni stered approxi mately when, or just before, CD8+CD4- T cell nunbers
have peakw0.24@®/02d82¢ net hod according to any one of cl ai FETAURGSWOAES4
wherein the patient is nonitored for a period of at |east 7 days. 44. The
met hod according to any one of clains 31 to 43, the patient is nonitored at
| east about every 3 days. 45. The meth® according to any one of clains 3 1
to 44, wherein the agent inhibits the production of, limts the function
of , and/or destroys, regulator cells. 46. The nethod of claim45, wherein
the agent is selected fromthe group consisting of antiproliferative drugs,
anti - met addl i c The wysthod adicadingrio adyg RNA cfndaiarmst 3 bowl 42 s whiderhthiengstient ist he

producti 0%&@@4&&?8?;&#&& Xfﬁflearsf’g&l%ﬁt or cells. 47. The nethod of claim 46,

wherein the anti-profiferative drug is selected fromthe group consisting
of : taxol, vincristine, vinblastine and anhydro vinbl astine. 48. The net hod

of claim 44, Wrgé alethdd®caidingedy ose SELRAREY] td @Hﬁé‘ﬁa’cﬁ:ﬁ?ﬂﬁn&ﬁﬂﬁ&%ﬂ ng of:

anti-CD4+, anti-CTLA- cytotoxic | ynphocyt e-associ ated anti gen-4),
anti-d TRW@P‘EP@B%Y?Y%(S*(&H% nduced tunmour necrosis factor receptor),
anti-CD28 and anti-CD25. 49. The nethod according to any one of clains 31

to 48, whggkein i L ; : d . al ysi ng..ef f ect or
cell and/ grg reTil}?g}te@?&dg%?{)rd%@c@iéﬁg %?[g Og?fa%ignrllég\g g?%ggevéltéeﬁéel%%% s E}r@%bg e, the
net hod coitfs Prefivgiionsd imits thg fenssiop af.iaadtor destroyarmpgdstoopelsi ned t her ef rom
for flggtuations in at |east one of: a) effector cell nunbers and/or
activity, rs.,and/ or activi c). a nol ecul e

) regul ator. cell nunmb t )
associ at eégwi tﬁﬁ‘f’ ﬁ?ﬂmds‘?sfa?iaé{n %ﬂ&’ﬁ%ﬁenht)he &Eel}trﬁrﬁﬁ%"ect@i//@?@ﬁh‘h&ﬁol@ COnSiHEEe| n
cyclhi ggf obf aamyi-mnﬁfe@éti\elz dmgs,danti-ilﬁlldiatbali‘fﬁrhg%? Id}ﬁaﬁaﬁs,edgfiml}'Ab@dlo_hﬁﬂwaﬁes 51. A
met hod fo | ysi. L or an regul ator cell cycling to
determ ne%\kﬁ%ﬁ%&\l/{z}g%%ogg‘g cgluqngf%gcté\a&%{rgg@gtgac?l "a patient suffering from

a degenerative disease, the nethod conprising nonitoring the patient, or

sanpl eg5 ol ai nede hR@IRI S Miml 4, wheidt ﬂ‘l@taénﬁ— olifdrfiive ldﬁf’%sits S Egce&’ffr'o
effector cell nunbers and/or activity, b) reqgulatorce nunber S and/ or
activity, g&“PfoﬁﬁF%%?fgt%édg}C&ﬁW» Vinplestineeansi apbydie visblestise. d) an i nmune

system marker. 52. A nethod of treating a degenerative disease, the nethod
conprisSiNgg  The method of claim 46, wherein the antibody is selected from the group
consisting of: anti-CD4+, anti-CTLA-4 (cytotoxic lymphocyte-associated antigen-4),
20 anti-GITR (glucocorticoid-induced tumour necrosis factor receptor), anti-CD28 and
anti-CD25.

49.  The method according to any one of claims 31 to 48, wherein the patient is a
human.
25
50. A method for analysing effector cell and/or regulator cell cycling to diagnose a
degenerative disease, the method comprising monitoring the patient, or samples
obtained therefrom, for fluctuations in at least one of: a) effector cell numbers and/or
activity, b) regulator cell numbers and/or activity, ¢) a molecule associated with the
30 disease, and/or d) an immune system marker, wherein cycling of any one of a) to d)
indicates the disease may be present.

51. A method for analysing effector cell and/or regulator cell cycling to determine
when a vaccine should be administered to a patient suffering from a degenerative
35 disease, the method comprising monitoring the patient, or samples obtained therefrom,
for fluctuations in at least one of: a) effector cell numbers and/or activity, b) regulator



i) analysing effector cell and/or regulator cell cycling by nonitoring a
patient suffering fromthe disease for fluctuations in at |east one of: a)
nunber amstOanoczts2vi ty of regul ator cells, b) nunber an@#tCorAtacisioviley of
effector cells, c) a nolecule associated with the disease, and/or d) an

i mmune system marker, and ii) exposing the patient to an vaccine to treat
the di sease, wherein the timng of adtnistration of the vaccine is

sel ected such that the activity of effector cells is not significantly

reduced. 5 The met hod of. claim 52 erein the.yaccine is admnistered
bout - wheftll AEABES AndRE ey &) 6 Plsrie Seri Pt Giseats> sHIEr Abehod o
cl ai m 52, iminenesysténhenaviesci ne i s adm ni stered about when the | evels of a
nol ecul e associated with the di sease begin to decrease. 55. The net hod of

claim52, wherein the vaccine is adnm nistered about when the |evels of an
acut e phadd i nf\ngthed of yeating Rdegmeritive disepsse theasabod@mpyisengsf an assay

which detects grnbREMBeIRYRL QBN FRI/KE teduitoP B Yidling B hesik@HngCe bhtignRd/ or
regul at or lgtgél cycling.to dg)%%r@m ne when an agent or "vacci ne should be
admi ni st ePEEG o e disgasy ARS8 A aﬁé’g‘@ﬂ rative disease. 57. The
use of claim56, weneiter titformmtikity of egahtaeslie phase inflammatory marker.
58. The use of cl aﬂ)rﬂﬂber%ﬂ'ngéﬁﬁxwgf&?%ﬁrc%ﬂ?se i nflammatory marker is

sel ected fromthe group consrst ) rum anyl oid A, serumanyloid P and
c-reactive protein¢) &golecle agsbciaied asithutpe diveass, alwt/erct s ef fect or cel |l nunbers

and/ ory@ctivity fofy gnaly§engstehiefkdl age! | and/or regulator cell cycling
to determ ne vytﬁn an agent of vacci ne should _be_ administered to a pati ent

suffering fromlEXPegas dhenalight 1o 8 yacdnesg trephthedéseasss ¢l ai m 59, wherein the
assay det agegid the thuingel a0hifHBtch4f tHe wrling is Slectédbsuchfithathasaiay Wi ch

detects reﬁ%ﬁ?rf#ﬁlgiﬁel{l&g%ﬁcer&x%ﬁgl of activity for analysing effector cell

and/or re &%r mi ne when an agent or vaccine should
be admi nistered to a patient suffering froma degenerative di sease. 62. The

use of 1£l g3 m 6. WRMRA &F (kG 38 SAMerSR GE vacdig iﬁms‘[&éd it Giln thecel |'s.

levels of effector cells are increasing.

54.  The method of claim 52, wherein the vaccine is administered about when the
levels of a molecule associated with the disease begin to decrease.
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55.  The method of claim 52, wherein the vaccine is administered about when the
levels of an acute phase inflammatory marker begin to increase.

56.  Use of an assay which detects an immune system marker for analysing effector
25 cell and/or regulator cell cycling to determine when an agent or vaccine should be
administered to a patient suffering from a degenerative disease.

57.  The use of claim 56, wherein the marker is an acute phase inflammatory marker.

30 58. The use of claim 57, wherein the acute phase inflammatory marker is selected
from the group consisting of: serum amyloid A, serum amyloid P and c-reactive

protein.

59.  Use of an assay which detects effector cell numbers and/or activity for analysing
35 effector cell and/or regulator cell cycling to determine when an agent or vaccine should
be administered to a patient suffering from a degenerative disease.



63. Use of an assay which detects a nol ecul e associated with a degenerative
di sease for analysing effector cell and/or regulator cell cycling to

det er m newotreos/@ns2agent or vacci ne shoul d be adni ni st er edTtaw2b05@a136t he

di sease. 64. Use of an agent for the manufacture of a nedi canent for

adm nistering to a patient suffering froma degenerative di sease, wherein
the agent will be adm nistered at a ti4fe sel ected such that the activity of
effector cells is not significantly reduced. 65. The use according to any
one of clainms 56 to 64, wherein the agent inhibits the production of,
limts the function of, and/or destroys, regulator cells. 66. A kit when
used for ahal yEiengsebdf elainnr59¢ ethkeream thicoassax gateats dhe maiber p£ ADEGGI¥-dEt er mi ne
when an aggnt or vaccine should be administered to a patient suffering from
a degenerative disease, the kit conprising at |east one reagent for
nonitoring the patient, or sanples obtained therefrom for fluctuations in

at leasy gne ofise dF £f he@lowhieR! detsBiresfaton bR mahbdry i dnd/or bactivRY Ufoat Or

cell numbers and/ activity, c a nol ehcul €, asg0 iated wi.ith the disease,

and/ or d) ai}fiyqn}ﬁrﬁﬁéctg& g?lg ﬁp?(/gl; kegulator cell’ cycling to determine when an agent or
vaccine should be administered to a patient suffering from a degenerative disease.

62. The use of claim 61, wherein the assay detects the number of CD4+CD8- T
10 cells.

63.  Use of an assay which detects a molecule associated with a degenerative disease
for analysing effector cell and/or regulator cell cycling to determine when an agent or
vaccine should be administered to treat the disease.
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64. Use of an agent for the manufacture of a medicament for administering to a
patient suffering from a degenerative disease, wherein the agent will be administered at
a time selected such that the activity of effector cells is not significantly reduced.

20 65. The use according to any one of claims 56 to 64, wherein the agent inhibits the
production of, limits the function of, and/or destroys, regulator cells.

66. A kit when used for analysing effector cell and/or regulator cell cycling to
determine when an agent or vaccine should be administered to a patient suffering from

25 a degenerative disease, the kit comprising at least one reagent for monitoring the
patient, or samples obtained therefrom, for fluctuations in at least one of: a) effector
cell numbers and/or activity, b) regulator cell numbers and/or activity, ¢) a molecule
associated with the disease, and/or d) an immune system marker.
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