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| NVENTI,ON: The present invention relates to nethods for treati ngic ‘H Vln
particular, the 5 present invention relates to an i mMmunonodul ati on whi ch
results in t‘pﬁ 3gtgsﬁtruction of turmour cells. BACKGROUND OF THE | NVENTI ON:
Al t hough our RUEPEY andi ng of the nechani sns and possi bl e PETAEPHWRET of
cancer 10 has increased over recent years, cancer remains a nmajor cause of
deat h t hroughout the devel oped world. Non-specific approaches to cancer
managenent; such as surgery, radiotherapy and generalized chenot herapy,
have been successful in the managenent of sone circul ating and

sl ow growi ng solid cancers. HoweGANCERAWFRARY of cancer are generally
highly resistant to standard treatments. Accordingly, there is a need for
éS further, Iﬁﬂ]ﬁ@iﬁ*}ﬁi onsancer therapi es. | mmunotherapy has al so
een investiga : r treating cancer. The general principle
of i mmunot her apy Thspregsnt snemionuplates th metnily foe trefiizegnder. e & pgticulur, bi ity to
mount what ipsesent infentied reﬁ?atéseﬂo%tihi%hn%ﬁx?ﬁ’ﬁ&ﬁﬁ’wlﬁaffe'sﬁltsciﬁltixey Ele%ﬁ@iti%ﬁtof t he

neopl asti c ct%glﬁ.ce];{shere are a nunber of 1 mrunol ogical strategies under
devel opnent I ncl'udi ng, adoptive imunot herapy using stimul ated

aut ol ogous cells of various kinds; systemc transfer of allogeneic

| ynphocyt es BAOKGROWND WF el ;@ rRynOf 1 mmunol ogical Iy reactive cells;
and vacci natwwrher ate a systemc tunour-specific
i mrune response. Roriigk oWerndersianging g th5 piechanizes gad Dessibleeestmentof oaages f er of

anti gen- "8adis (ferersed oivérsrecdb yeans, aaticenTetiiaind @andjctCabsasdt desth Ad@sholiOhst ar t
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tEed fragma rpéze\“ _

adopt i ve i mtnod ?{g?yaf@ gegerplized shamptherapia beva kg gaccessinipm deyesgaenyi vo wit h

t umour - ass o sewelcismtatige and slowegcewlngaolid LNBE.- FRXGdr] Many BPes M @hQEOUS

| ynphocyt es agnsknkialid 6; Lisa 8 ti.mulat e onzspecifically. In

one examgke,. FC T egeptg orEﬁc oxpr eséis%éqgcé% a&%?/?t%sp*%oéﬁlm%ﬁ’nthﬂgd? ﬁtn@edgé?r

ant i body-"d (RGEAT oM §eribve saneer SFeRieoxi city reaction are generated by

cul t ulri ng w t;gaalmlmwﬂiera@yhmlsﬁbebﬂlin%e@i%ﬂe& Eﬁ‘ﬂm&évéxlié%f'éﬁtg&ﬁngﬁgaﬁlen e anot her
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yrphok| ne- gg.tl.i va@gglg{?i ?‘fjle"}fg‘?@i&?ﬂ)g e’%l 1con%r tipon the su%_]ect i)emg treatec{ an
ability to mount what is in effect a rejection response, specifically against the
neoplastic cells. There are 2 number of immunological strategies under development

20 including, adoptive immunotherapy using stimulated autologous cells of various kinds;

systemic transfer of allogeneic lymphocytes; intra-tumour implantation of
Immunologically reactive cells; and vaccination at a distant site to generate a systemic
tumour-specific immune response. '

. Adoptive T-cell therapy involves the passive transfer of antigen-reactive T cells
L 25 t a tumour-bearing host in order to start tumour rejection. The cells are
histocompatible with the subject, and are generally obtained from a previous

autologous donation. '

One approach to adoptive immunotherapy is to stimulate autologous

lymphocytes ex vivo with tumour-associated antigen to make them tumour-specific.

30 Autologous lymphocytes and killer cells may also be stimulated non-specifically. In

one example, Fc receptor expressing leukocytes that can mediate an antibody-

dependent cell-mediated cytotoxicity reaction are generated by culturing with a

combination of I-2 and IFN-y (US 5,308,626). In another example, peripheral blood-

derived lymphocytes cultured in IL-2 form lymphokine-activated killer (LAK) cells,

35 which are cytolytic towards a wide range of neoplastic cells, but not normal cefls. LAK

are primarily derived from natural killer cells expressing the CD56 antigen, but not
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normal cells. LAK are primarily derived fromnatural killer cellis#ed b
expressing the CD56 antigen, but not I AUG 2096 WD 03/068257

PCTI AU03/ 00187 2 CD3. Such cells can be purified from peripheral bl ood

| eukocyt es bYCI%#¥23'nduced adherence to culture plates (ARCLAKO¥®I4’s; see
US 5,057,423). Adoptive transfer of allogeneic |ynphocytes relies on the
creation of a general |evel of imune gtimulation, and thereby overcones
the anergy-that prevents the host's 5 imune systemfromrejecting the

t unour . Evencﬁpgo%ga‘i nitial experinents were conducted over a decade ago,
the strategy AR ceiisi e de guwidied Ifroat pefpthamt blooé dakotyadsl by ITf-pindubel

treatment of adiwrende fomute platds TATKK UIRULee UFY @@8) On is a strategy

directed to deli\gg&dﬁ,g%%%?ne |1s., ainst ‘'the tunpur directly to the
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react with t r,.and initiate a potent gra uhour response.
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i npl ant at i onfWftheiraatmsahed solidpnetioxi ¢ T | ynphocytes (CTL) into brain
tunmours grow ng iIntr&Ehseies : t ' Loni fi Lyal
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LAK cel I's, adRerent- FRARICETICUY & theysito of agting.  mdscihe yranspiaated sy de nefn of an
active sy4? efrlaie fisumeshenibkihistoconpatible @i drdpst. dhriteGburambghmtidast al so
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costi mul at or %DSt as & result will hopefully migrate to the tumour, and then eradicate the cancer cells,
wherever they are in the body. Various types of vaccines have been proposed,
including isolated tumour-antigen vaccines and anti-idiotype vaccines. An alternative
) approach to an anti-tumour vaccine is to use tumour cells from the subject to be treated,
E 25 or a derivative of such cells. However, in many patients tumour regression has not
been detected in response to their own tumour antigen, even when comprised in a
vaccine preparation.
In some approaches to increase immunogenicity, autologous or syngeneic
tumour cells are genetically altered to produce a costimulatory molecule. Examples of
80 costimulatory molecules include cell surface receptors, such as the B7-1 costimulatory
molecule, allogeneic histocompatibility antigens or cytokines.
Populations of CD4+ T cells have been shown to regulate self-reactive T cells,
and hence guard against autoimmune diseases (Sakaguchi et al, 2001). The inability to
remove or control such self-reaciive cells plays a role in many autoimmune diseases.
35 However, the ability of the mammalian immune system to typically control such self-
reactive lymphocytes limits the capability of the immune system to control fumour
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PCT/ AU03/ 00187 3 growh as the tunour is expressing self antigens. Many
tumour antigens can be considered as autoantigens as they are often
derived from&PWthpisothe| timows isf expeeksingleele ativant . Matefualy: abpend oFbe

response in tdoasiéReC @ R&Jahi®fhs 393hd)Sbre! Fﬁe C 3%l frgrpﬁt#% %éﬁ@ingo&s%egﬁ red an

aut oi munc r@p@ st | kS L e€sponse I's sel T limting tf g regul atory
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i munot her apyhoylf & gonsidsredi ansumimmeent fesgonsd, fEES Fegpons@isheld infitdly thiRah i ng
cancer. The pegQsfed ndddGAdiON Pprovides an alternative i mmunotherapy that
can be used to trgat Lcancer. 10 S RY OF M EVWVENTI ONl' The present inventor
has noted that at  FEPASPYRGSBFARSE ithskepyopartipniarivecaedr | immamethergpiodbrsed i n
response to tH@alpy @sesed efoofeffective rmakdds afol it@aing Muce. PTRS ipEddbr ihYentibhe

i mmune syst erﬂ&ﬁdéﬁﬂﬁ%ﬁﬁ%ﬁﬁ&@%’&%@#& ceon%igllttl_egﬁ%ﬁ?e%lr r]grovvt h (cancer)

is capable of nmounting an inmune r a our through a
group of cells IS herein generally referred to as "effector cells",

ho:c/v]?ver , éosﬁ@ﬂ@%@ﬂlﬁ ar edal so produced Y\/ni chr e?i.” ate the
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t umour growt A*E3R- only be detected after the event has conmenced. In fact,
In many i nstancesFurthief) dlias alib @¥énhdist ! the AHYE SRR O efEct el 8E LiRARd
20 in response to a tumour antigen before the regulator cells expand. This provides an
- opportunity to prevent the production of, limit the function of, or destroy, the "regulator
cells” whilst maintaining the "effector cells".
Although in some cases it is possible to screen for individuals that may be
predisposed to cancer because of inherited genetic defects, the initial immune response
25 to a tumour antigen produced by a neoplastic cell is difficult to trace as tumour growth
can only be detected after the event has commenced. In fact, in many instances tumour
growth is well advanced before detection.
Whilst effector cells are produced by the mammalian immune system which are
capable of controlling tumour growth, their activity is compromised by the production
30 of regulator cells which have a negative'impact upon the effector cell population. In
order to optimize effector cell function the present inventor has devised methods of
cancer therapy that at least partially "reset" the immune response o a tumour antigen,
thus providing a means to take advantage of the "effector cell” population to control
tumour growth.

\‘w’/.

35 Accordingly, in a first aspect the present invention provides a method of treating
cancer in 2 mammalian subject, the method comprising
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protein |evel's rmine when the agent is administered. Preferably, the
agent is administered approximately when the levels of c-reactive protein begin to
20 decrease. In this instance, effector cell production and/or activity results in increased
levels of c-reactive protein. Upon clonal expansion of regulator cells, the activity of
effector cells is downregulated resulting in a decrease in c-reactive protein levels.
In a preferred embodiment of the first aspect, the agent is administered
| approximately when CD8+CD4- T cell numbers have peaked in response to tumour
* 25 antigen based stimulation of effector cells following step 7).

Since tumour antigen based stimulation following step .i} results in the
production of effector cells, these cells will stablize and/or result in a decrease in
tumour cell numbers before regulator cells are produced. Accordingly, in a further
preferred embodiment, the agent is administered approximately when the tumour cell

30 numbers are decreasing and when regulator cell numbers are increasing. Typically,
tumour cell numbers are determined by analysing the levels of an appropriate tumour
cell marker.

Naturally, if surgery is conducted it will be desirable to attempt to remove all of
the tumour cells. However, this is sometimes not possible due to the location of the

35 tumour, and/or at least some tumour cells are missed. In a preferred embodiment, the
tumour load is reduced in the subject by removing at least some of the cancer cells by
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, Tnethod compmsmg administering to the subject an agent which inhibits the production
20 of, limits the function of, and/or destroys, regulator cells, wherein the timing of
administration of the agent is selected such that the activity of effector cells is not
significantly reduced.
Restimulation of effector cells in a mammalian subject suffering from cancer
_ can be achieved by increasing the quantity of tumour antigen within the subject. The
) 25 addition of further tumour antigens enhances the effector cell response, thereby
' providing an opportunity to ablate or inhibit the regulators of these new effectors.
Accordingly, in a third aspect the present invention provides a method of
treating cancer in a mammalian subject, the method comprising
i) administering a tumour antigen, which results in an increase in the number of,
30 and/or activates, effector cells directed against the tumour antigen, and
' ii) subsequently administering to the subject an agent which inhibits the
production of, limits the function of, and/or destroys, regulator cells,
wherein the timing of administration of the agent is selected such that the
activity of the effector cells is not significantly reduced.
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‘pheferred e ' of the third aspect, t admnr's
"é%proxi rratergrgf/\%gﬁ}’]i & AR B LOmPRSes Py adiwGot unour  aai t gens has begun to
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10 Pr eferabl]medaecimﬂcg@lﬁg{hga&{aég}{i ded to the subject by adm nistering a
vacci ne npri S.F‘g r dntigen and a pharnaceutically acceptable

t he umo d a [ ]
carrier. g@i’ %‘?‘b‘?r tpRedimeoti e ntigethds peayidsd i tootbe ambieddj b dlist . | n
anot her enbotnfERRtoR 0€2 transggBaplast erpreysingetle bifigkhle subj ect by admi nistering
a DNA vaccine epeggbng Hhbgant,] . ot her enbodi pent, the
antigen is provided_to.the Subject e ¢ | Sgeni ¢
| P g, 4b3eANLIAGR re _%émceﬁgagggg%gs } g?ctggtgrgm[gg pLoTn
pl ant expr essi nlE] fr{ghog ég?ﬁ-pfcglgg@twe drugs, radiation, and antibodies which inhibit the down
regulation activity of the regulator cells. Preferably, the anti-proliferative drug is
20 selected from the group consisting of vinblastine and anhydro vinblastine. Notably, in
some instances, particularly with regard to the first aspect, the anti-cancer compound
and the agent can in fact be the same molecule.
Examples of preferred antibodies include, but are not limited to, anti-CD4+,
anti-CTLA-4 (cytotoxic lymphocyte-associated antigen-4), anti-GITR (glucocorticoid-
25 induced tumour necrosis factor receptor), anti-CD28 and anti-CD25.
As would be readily appreciated by those skilled in the art, the methods of the
present invention may be repeated to provide a more complete treatment,
Preferably, the mammalian subject is a human.
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In a further aspect, the present invention provides the use of an agent which

30 inhibits the production of, limits the function of, and/or destroys, regulator cells for the

manufacture of a medicament for administering to a mammalian subject with cancer,

wherein the agent is administered subsequent to the subject's tumour load having been

reduced which allows the number and/or activity of effector cells, directed against a

tumour antigen, to increase in response to tumour antigen based stimulation of effector

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

In another aspect, the present invention provides the use of a tumour antigen for

o the manufacture of a medicament for administering to a mammalian subject with
. 25 cancer producing the tumour antigen, wherein the tumour antigen which results in an

increase in the number of, and/or activates, effector cells directed against the tumour

antigen, and wherein the subject is subsequently administered with an agent which

inhibits the production of, limits the function of, and/or destroys, regulator cells, and

wherein the timing of administration of the agent is selected such that the activity of the

30 effector cells is not significantly reduced.
In each aspect outlined above, ablation of the "regulator” population allows the

"effector” population to reduce or eradicate tumour cells as any down regulation of
effectors has been removed.

As will be apparent, preferred features and characteristics of one aspect of the
35 invention are applicable to many other aspects of the invention.
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: mour ioad 1s completely eradicated,

As used herein, the term "“tumour load" generally refers to the number of
cancerous cells in a subject at any given time. '

- "Regulator cells" include, but are not necessarily limited to, a subpopulation of
) 25 CD4+ T cells. Such cells may also be referred to in the art as "suppressor cells".
Regulator cells may either act directly on effecior cells or may assert their affects upon

effector cells through other mechanisms,
CD4+ cells express the marker known in the art as CD4. Typically, the term
"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 CD2s,

30

"Effector cells" include, but are not necessarily limited to, the T cell population
known as CD8+ cells.
As used herein, the term "ablate” or "ablation" when referring to the exposure of

35 the "regulator cells" to the agent means that the number, and/or activity, of regulator
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' those skilled in the art. Such techniques are described and explained throughout the
literature in sources such as, J. Perbal, A Practical Guide to Molecular Cloning, John
Wiley and Sons (1984), J. Sambrook et al., Molecular Cloning: A Laboratory Manual,
20 Cold Spring Harbour Laboratory Press (1989), T.A. Brown (editor), Essential
Molecular Biology: A Practical Approach, Volumes 1 and 2, IRL Press (1991), D.M.
Glover and B.D. Hames (editors), DNA Cloning: A Practical Approach, Volumes 1-4,
IRL Press (1995 and 1996), and F.M. Ausubel et al. (editors), Current Protocols in
Molecular Biology, Greene Pub. Associates and Wiley-Interscience (1988, including
25 all updates until present), Ed Harlow and David Lane (editors) Antibodies: A
Laboratory Manual, Cold Spring Harbour Laboratory, (1988), and J.E. Coligan et al.
(editors) Current Protocols in Immunology, John Wiley & Sons (including all updates
untif present), and are incorporated herein by reference.

30 Agents which Inhibit the Production of Limit the Function of, and/or Destroy,
Regulator Cells
The agent can be any factor or treatment which selectively or non-selectively
results in the destruction, or the inhibition of the production, of regulator cells. For
example, a CD4+ specific antibody could be used to specifically target CD4+ T cells.
85 However, in some instances a non-selective agent could be used, such as an anti-
proliferative drug or radiation, both of which destroy dividing celis.
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een shown to enhance the ability of an animal to control tumour growth (Onizuka et

al,, 1999; Shimizu et al,, 1999; Sutmuller et al,, 2001). Accordingly, CD4+CD25+ T

cells could be acting as regulator cells as used herein. The activity of CD4+CD25+ T

cells can be downregulated by anti-GITR, anti-CD28 and/or anti-CTLA-4 (Read et al.,
25 2000; Takahashi et al,, 2000; Shimizu et al, 2002). Thus, these antibodies may be

useful as agents for use in the methods of the present invention.

e

Timing of Bxposing the Subject to the Acent
As outlined above, the present invention relies on the observation that the
30 relative number of effector cells expands in response to an antigen before the regulator
cells. Accordingly, 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 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 administered at a time when the
35 ratio of effect against the regulator cells to the effect against effector cells is greatest.
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Techniques known in the art can also be used to monitor the growing population

of regulator cells following 2 reduction in the tumour load, or the stimulation of an
25 immune response by exposing the subject to further tumour antigens. Some of these
techniques are discussed below.

Serial blood samples can be collected and quantitatively screened for all CD4+
subsets by FACS analysis. This FACS monitoring will need to be maintained until the
regulator cells begin clonally expanding in response to tumour antigens, whether

30 produced by the tumour or administered to the subject. Other possible assays for
monitoring the growing population of regulator cells include lymphocyte
proliferation/activation assays and various cytokine level assays (for example an assay
for IL-4, B-6 or IL-10).

Another avenue of determining the time point for administering the agent is to

35 monitor the tumour load. It is envisaged that the tumour load decreases due to the
activity of the effector cells, however, the subsequent increase in regulator cells would
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Insufficient ablation, re-emergence of the regulator cells or increases in tumour load
will mean that the method of the present invention 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
L 25 protective effect.

C-Reactive Protein

C-reactive protein (CRP) is an important acute phase response protein, and its

concentration in serum may increase as much as 1,000-fold during the acute phase
30 response. CRP is a pentamer consisting of five identical subunits, each having a
molecular weight of about 23,500. :

CRP levels have previously been shown to be markers of the recurrence of a
cancer (Hosotsubo et al. 2000; Mahmoud and Rivera, 2002). C-reactive protein levels
can be determined using techniques known in the art, these include, but are not limited

35 to, those disclosed in Senju et al. (1983), Price et al. (1987) and Eda et al. (1998).
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Immune response. An antigen can be, for example, native, recombinant or synthetic,
Native antigens can be prepared, for example, by providing cell lysates of a tumour
cell. '

The antigen can be provided as isolated polypeptides in a vaccine composition.

25 In this instar_zce the antigen can be purified from tumour cells, expressed and isolated
from recombinant cells, or synthetically produced using a peptide synthesizer.

R

Vaccines

Vaccines may be prepared from one or more antigens. The preparation of

30 vaccines which contain an antigen is known to one skilled in the art. Typically, such
vaccines are prepared as injectables, or orals, either as liquid solutions or suspensions;
solid forms suitable for solution in, or suspension in, liquid prior to injection or oral
consumption may also be prepared. The preparation may also be emulsified, or the
protein encapsulated in liposomes. The antigen is ofien mixed with carriers/excipients

35 which are pharmaceutically acceptable and compatible with the active ingredient.
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20 commercially from various sources, for example, Merck Adjuvant 65 (Merck and
Company, Inc, Rahway, N.J) or Freund's Incomplete Adjuvant and Complete
Adjuvant (Difco Laboratories, Detroit, Michigan).
The proportion of antigen and adjuvant can be varied over a broad range so long
o as both are present in effective amounts. For example, aluminum hydroxide can be
- 25 present in an amount of about 0.5% of the vaccine mixture (A,Os basis).
Conveniently, the vaccines are formulated to contain a final concentration of antigenic
polypeptide in the range of from 0.2 to 200 ug/ml, preferably 5 to 50 pg/ml, most
preferably 15 pg/ml.

After formulation, the vaccine may be incorporated into a sterile container

30 which is then sealed and stored at a low temperature, for example 4°C, or it may be
freeze-dried. Lyophilisation permits long-term storage in a stabilised form.

The vaccines are conventionally administered parenterally, by injection, for
example, either subcutancously or intramuscularly. Additional formulations which are -
suitable for other modes of administration include suppositories and, in some cases,

35 oral formulations. For suppositories, traditional binders and carriers may include, for
example, polyalkylene glycols or triglycerides; such suppositories may be formed from
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antigen to elicit a protective immune response has been demonstrated in numerous

experimental systems (see, for example, Conry et al., 1994; Cardoso ef al., 1996; Cox

et al, 1993; Davis et al.,1993; Sedegah et al., 1994 Montgomery et al., 1993; Ulmer et

al., 1993; Wang et al., 1993; Xiang et al., 1994; Yang et al., 1997).
25 To date, most DNA vaccines in mammalian systems have relied upon viral

promoters derived from cytomegalovirus (CMV). These have had good efficiency in

both muscle and skin inoculation in 2 number of mammalian species. A factor known

to affect the immune response elicited by DNA immunization is the method of DNA

delivery, for example, parenteral routes can yield low rates of gene transfer and
30 produce considerable variability of gene expression (Montgomery et al,, 1993). High-

velocity inoculation of plasmids, using a gene-gun, enhanced the immune responses of

mice (Fynan et al,, 1993; Eisenbraun et al., 1993), presumably because of a greater

efficiency of DNA transfection and more effective antigen presentation by dendritic

cells. Vectors containing the nucleic acid-based vaccine of the invention may also be
35 introduced into the desired host by other methods known in the art, e.g., transfection,
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al ., 1994, C&;@g%et al ., 1996; Cox et al., 1993; Davis et al., 1993;
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researchers in the Department of Medicine at the University of Western Australia to
further the development of suitable intervenfions (Davies et al., 1992). The murine
tumours exhibit morphological features, distribufions, and mode 'of spread in body

. cavities consistent with the human clinical situation.

) 25 Day 0 was defined as the day of tumour cell inoculation with 1x10° AE 17 cells
subcutaneously. The AE 17 tumour cell line was derived from C57/B16 mice and
moculated back into the same strain. This point will be referred to as a tumour
challenge henceforth. Three groups of 5 mice were all challenged in this way.
Subsequently the first of the groups was given a single ip dose of vinblastine (Vb) at

30 6mg/kg body weight exactly 14 days post tumour challenge (Vb 19/11/01 group). The
second group of 5 mice were similarly treated the next day; 15 days post tumour

challenge (Vb 20/11/01). The third group received no Vb treaiment (No
treatment/control group).

Tumour measurements were taken from Day 14 onwards with callipers (2
35 diameters at right angles to each other in mm's). These two diameters are then
multiplied together to give a mm® value that is known from past experience to correlate
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1996; Model skanet; al , 1998; Kapustra et al., 1999; 17) Brennan el al,
1999). It has been suggested that the particulate formof these VLPs or
chinmeric viruses may result in greater stability of the antigen in the
-stomach, effectively increasing the amount of antigen avail able for uptake
~LA the gut (MasefgE— 8 Abdel.s , al npl e
| Malignant nmesathelionm 10 hunehs 1:6 ansasbast Oac1 Agcetl” i Aftr dBfe t unour
that has a particwaidy poqQr prognogis. Avergge tine Jromdia nosis to
death being only 20“ei ght znont hs (lwfusk and Wbodward,: 198%) . Muri ne nodel
was devel oped by researcheds inithe%epaftmedt of Medicirg atZt heZ
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T Example 2
.

A prostate cancer patient with elevated levels of PSA associated with the cancer

is subjected to a standard chemotherapy regime involving cyclophosphamide (for

15 example, as described by Casciato and Lowitz, 1995). Upon completion of the

chemotherapy the patient is monitored for the PSA marker. Such monitoring should

preferably occur at least every 24 hours after the completion of chemotherapy and
continue for at least one month,

K PSA marker levels begin to elevate it will be clear that the chemotherapy is

20 not completely successful. PSA levels are continued to be monitored until levels of

PSA. are decreasing. This indicates that the effector cells are beginning to control the

new cancerous cells. At approximately this point vinblastine is administered to the

patient at a standard dose such as 3-4 mg/m? intravenously (Casciato and Lowitz,




25 Day 0 was defined as the day of tunmour cell inoculation with»ll g(ng? FIHE
17-cells subcutaneously. The AE 17 tunour cell lint-, was deri ved from
C571B16 mice and inoculated back into the sane strain. This point will be
referred to ag)@mg# ur challenge henceforth. Three groups of 5 nmice were
all challenged n this way. Subsequently the first of theP@FaNEOBAS gi ven
a single ip dose of vinblastine (Vb) at 30 6ng/ kg body wei ght exactly 14
days post turnour challenge (Vb 19/11/0jggroup). The second group of 5
inice were'simlarly treated the next day; 15 days post tunour chall enge

(Vb 20/ 11/01% ;gh%_ ird group received no Vb treatnment (No

tr eat ment / cont el 5&’ e Witl tpasetrdividiag oelneich a5 the regutatdeesllsf which Begin fct
onwar ds wi t hcloadlly quparal t6 2ontPefidchiFRbIESa1@t i ght angles to each other in
nm s). These two J rs are then C%t'i |ied together to give a mm
value that is kn 1Ev\"ilr'?a‘%“r'?‘té’frﬁn ‘%a eé%’b‘?é’r"‘f’@ﬁu ngAc‘SYerl%FOaﬁ@um thetthe weweer VD

03/ 068257 PCY?AI5%: Gtregmentss ropedtéd ifin¢chsstmyt h t unour vol une and t unour nass.
The result@nt data fromthis experinment is presented in Table | and Figure

1. Jdearly tﬁﬁagn@l&? receiving the day 14 post challenge single Vb treatnent
are heavily Protected fromtunour devel opment. In contrast the control and

day 15 Vb 5 tred Fisht cepcoumsienivit ebdvgreil lavelant CALIS3! (ephigpealf PORRIGEpHN 4/ 5
mce. The daEpitfetisMudihpassbons %RﬁrtheacaﬂégrriQ%bjéc'fb%rtﬁ%ﬁfgebcinvgnnﬁ%owpt {Por Vb
treat ment Hﬁ%% An;80% effectiveness at this®i'me pol REE Fabl e 1.
11~wmt Anhal # 19- v P93 SRRty Qidly digmotherappthematiengismeanitgreridor- D. ¢
14" 15, 18 39CroR-3 prrkepgSudOnorioriny/MicldlgrdRibly dbek & l@sbvBryR4hdr 0 Day
Lﬂf 2 4 0.5 2aferSugerd aﬂd&:ﬁn@efo@aﬁea@t&;%&n {#0.540 a0 1Q 4 400a0a0o0
0} 50.500.5 O&P‘égﬂtﬁ 0 3%%@ 0. .4°2 0.3 8"'1 14 14 Vbz0l1l11/al 1 0.5
14916 20 42 5 fparker levels Began to Qevgtepbiszlaar ghapalbofiths igndirgels 0.5 U. 5
0.5 are not removed by the surgery. CA 15-3 levels are continued to be monitored until
levels of CA 15-3 are decreasing. This indicates that the effector cells are beginning to
15 control the new cancerous cells. The patient is then subjected to radiation therapy to
target dividing cells, for example provided as megavoltage gamma irradiation to the
entire breast (about 4500-5000 ¢Gy) (Casciato and Lowitz, 1995).
The patient is further monitored for CA 15-3 levels to ensure that the cancer is

controlled. Treatment is repeated if fiecessary.

u.

20

Example 4

An acute lymphoblastic leukemia patient is subjected to a standard
chemotherapy regime involving vincristine and prednisone (Casciato and Lowitz,
o 1995). Upon completion of the chemotherapy the patient is monitored for c-reactive
) 25 protein levels as generally described by Price et al. (1987). Such monitoring should
preferably occur at least every 24 hours after the completion of chemotherapy and

continue for at least one month,
If c-reactive protein levels begin to elevate it will indicate that the patients
immune system is mounting an immune response to an antigen, and that all cancerous
30 cells are not eliminated by the chemotherapy. Naturally, the patient should be
examined for any indications of, for example, viral or bacterial infections which may
contribute to the elevated c-reactive protein levels. In the absence of such indications,
c-reactive protein levels are continued to be monitored until levels of c-reactive protein
peak and begin to decrease. This indicates that the effector cells are beginning to
35 control the new cancerous cells. At this point anti-CD4+ antibodies which at least
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36 UZA 0.4 2.2 3X 19.Z 21.2 S7.6 63 74.6 10 Exg=le 2 A prostate cancer
patient withV &%l | evel s of PSA associated with the cabfR4Uo30e87
subjected to a standard chenot herapy regi ne invol ving cycl ophospham de (for
15 exanpl e, as described by Casciato andgLowitz, 1995). Upon conpl etion of
t he chenot herapy the patient is nonitored for the PSA marker. Such

moni toring should preferably occur at |east every 24 hours after the

conpl eti on of' &M Eeapguletaticellqopulationeart admintstdrebin tthopuienant btandafd PSA

mar ker | evel siobgudh dsgog@hevate it will be clear that the chenotherapy is
20 not conpl et el ysUu ssful. PSA |evels are continued to be nonitored
until levels of E%Aﬁaglﬁlét 153{}‘}13@5&0%9&;?9@-@%%3{%@ 9yl 19 puBrtiEdier cells
are begi nni nG2R%6" Béattradled.t Resatnreaivepairdef muosssagl | s. At approxi mately this
poi nt vinblsastine is adm nistered to the patient at a standard dose such
as 3-4 ngl n2 4ot \genously (Casciato and Lowitz, i AUG 2006 WD 03/ 068257
PCT/ AU0O3/ 001 1995). VinblaStine will target dividing cells, such as
the regul ator celfsmelgnpmh prtigiin it examinedafor yMeXiFah dwhioh GeNéspedssadf fiect or

cel | |evels. aphexipatdienévi o fuhhdIe] o MRt Ogglgftqfecgi.?f% olsBYS Sd)?%e@qgﬁ@“r e that

the cancer ig .contrall e[ﬂn. ,%r eatirent 1s tre ed ecpsslgr s Anpl e 3
A breast canéér g Y RT3 suiable MAGR3| Reptifle @A a1 Bacging eypmpegiionops
Pol yror phit€  sepsirallyalesaibedbic Coplicas alb(@oat)ed with the cancer is subjected to

syrgery in an att atib® is hETRY QHh, PRan conpl et Lon, of .t h
éﬁerm ther apy f he ng‘ﬁ hnt 1o {mmﬁttcgorglgf&} *f(f)jrﬁ Eb4 'Pceqpnun(l)b@s, prelferaﬁaly at least
= every ours for at least ome month. Approximately when CD8+CD4- T cell
numbers have peaked in response to tumour antigen based stimulation of effector cells

the patient is administered with vinblastine at-a standard dose such as 3-4 mg/m®

15 infravenously. Vinblastine will target dividing cells, such as regulator cells which

clonally expand to control effector cell levels.
The patient is further monitored for cancerous cells, such as using the S100

protein as a marker (Casciato and Lowitz, 1995). I further melanoma cells are
detected the treatment can be repeated.
20
As the skilled addressee would be aware, the general methods used to reduce
tumour load, target regulator cells, and determine the timing of administering the agent
are typically interchangeable for any given treatment. Naturally, standard techniques
of, for example chemotherapy, radiation therapy, surgery and tumour cell marker

‘. \a . ]
25 detection, will preferably be performed as already used in the art (for example see
(Casciato and Lowitz, 1995).

It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
30 embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as
illustrative and not restrictive.
All publications discussed above are incorporated herein in their entirety.
Any discussion of documents, acts, materials, devices, articles or the like which
35 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 admission that any or all of




10 the CA 15-3 marker...Such nmonitoring should preferably occur at1ls@§; .
every 24 hours after surgery and continue for at |east one nonth. = 2mm
CA 15-3 marker levels begin to elevate it is clear that all of the tunour
cells are not removed by the surgery. CA 15-3 levels are continued to be
noni t ored untPP3¥Ejel s of CA 15-3 are decreasing. This i PETAIOFWI8hat t he
effector cells are beginning to 15 control the new cancerous cells. The
patient is then subjected to radiation therapy to target dividing cells,
for exanple provided as negavol tage gamma irradiation to the entire breast
(about 4500-5000 cGy) .(Casciato and Lowitz, 1995). The patient is further
moni t ored ot fam\part of the peios art base loa wetd tommanaRheraknovips B thed,
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vincristine and p nirsone (Casiciato and Lowitz, 1995). Upon conpletion

of the chenotherapy the patient is nonitored for c-reactive 25 protein

| evel s as generally described by Price et al. (1987). Such nonitoring
should preferably occur at |east every 24 hours after the conpletion of
chenot herapy and continue for at |east one nonth. If c-reactive protein

| evel s begin to elevate it will indicate that the patients inmmune system
is nounting an i nmune response to an antigen, and that all cancerous 30
cells are not elimnated by the chenotherapy. Naturally, the patient should
be exam ned for any indications of, for exanple, viral or bacterial
infections which may contribute to the elevated c-reactive protein |levels.
-0 the absence of such indications, c-reactive protein |levels are
iégntinued to be nonitored until levels of c-reactive protein peak and
begin to decrease. This indicates that the effector cells are beginning to
35 control the new cancerous cells. At thi's point anti-CD4+ anti bodies
which at least | ALIO G 2006 WD 03/068257 PCT/ AU0O3/ 00187 target Part of
the regul ator cell population are adm nistered to the patient at a standard
doses such as 300ng, The Patient is further nonitored for c-reactive
protein levels to ensure that the cancer is controlled, Treatnent repeated
if necessary. 5

po—




ExaWe 5 A nel anoma patient is examned for MAGE-3 which is expregsgdfi %(]{]5
approxi mately 76% of nel'anoma patients. |f MAGE-3 expression is  ‘detecte
the patient is injected with a suitable MAGE-3 peptide in a vaccine
conposi tion %03@9 gener ally described by Coolie et al. (2001). The patient
is then nonitored Tof CD8+CD4- T cell numbers, pref erabl y BET/AER49187 every
24 hours for at |east one nonth. Approxinmately when CD8+CD4- T cell

nunbers have peaked in response to turnayr antigen based stinulation of
effector cells the patient is admnistered with vinblastine at. a standard
dose such as @%ﬁé}lz 15 intravenously. Vinblastine will target

di vi di ng cel I5s5 tregul ator cells which clonaHy expand to control
effector cell levels. The patient is fin-ther nonitored for cancerous
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is to be dftnionasd/er egulatrael] mamibers oaactbuily] ecd matldehth@reoincer t hat has been

exposed to a treatnent which increases the nunber of, and/or activates,
effector cells directed agai nst cancer cells, the nethod conpri si ng

anal ysi ng-a sdampinecthnceof duis! |, whereinrbeimicthohindledesulsjesminifpthe leveleef or

and/ or 1 egUcaePha&cutd PHIRE P aPinaAGY inYdrky. Or a marker thereof 2. The

met hod of cl ai m% V(\:MEI’EI n tnhe met hod 1 ncl udes determnining the |evels of
an acute phase acute phase inflammatory marker. 3. The nethod of claim 2,
wher ei n the adiitan@hed of ichiihalElie tharadsee cPiﬁs@mﬂaﬁﬁﬁétbfyemEﬂ@f &e 4. The
met hod of cltal mrq]% wherein the nethod includes determ ning CD8+CD4- T cell
nunbers. “YREHE'hod of claim 1, wherein the method includes deternini ng
t ur nour ceII nunbers. 6. The net hod according to any one of clains | to 5,
wherein th i.ned. | east
every 48 Hour o PP EAIPULEET, B IR e RaR b ALAR B T s O
activity "—BFe bpyrekarsr cel | s.

5. The method of claim 1, wherein the method includes determining tumour cell
numbers.
6. The method according to any one of claims 1 to 5, wherein the method

comprises analysing samples obtained about at least every 48 hours from the subject
after the increase in the number or activity of effector cells.

7. The method according to any one of claims 1 to 5, wherein the method
comprises analysing samples obtained about at least every 24 hours from the subject
after the increase in the number or activity of effector cells.

8. Use of an agent which inhibits the production of, limits the function of, and/or
destroys, regulator cells for the manufacture of a medicament for administering to a
mammalian subject with cancer, wherein the agent will be administered subsequent to
the subject's tumour load having been reduced which allows the number and/or
activity of effector cells, directed against a tumour antigen, to increase in response to
tumour antigen based stimulation of effector cells, and wherein the timing of
administration of the agent will be selected such that the activity of the effector cells
is not significantly reduced.




7. The nmethod according to any one of clains 1 to 5, wherein the nethod
conpri ses anal ysing sanpl es obtai ned about at |east every 24 hour$ Aroibifhe
subject after the increase in the nudber or activity of effector cells. 8.
Use of an agent which inhibits the production of, limts the function of,
and/ or destroys, regulator cells for the manuf acture of a nedi canment for
admnistering to a nmammualian subject with cancer, wherein the agent wll
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production of, limts the functl on of, and/or destroys, regulator cells,
and wherejg t hﬂletlhs@dTg:lé?ﬁl %fncrahﬁtg %ﬂ&aanucﬁﬂﬁo@@ﬁ%e mehé oSy s&keCt ed

such that the tivit to ||SISI’1 ficantly reduced.
10, The RIS ammstp é@ﬁﬂ@mﬁ? CEW? T bermorgianed fofeming nbendbel s of an

acute phagat Wilf boadminBteredrar ker in the subject will be nonitored to
determ ne when the agent will be adm nistered. 11. The use of claim 10,
wherein the agent wll be adm nistered when the | evels of an acute phase

i nf | anmat by nkhekuse oﬁe@imlﬂpwhacimdhsegenmvillBhedmi!éstakedwlmhmhemyels\,hér ein the

acut e phage, i hidy kkiShe %{n.&) e tive protein. 13. The use of
claim8 or clai'm erelnt e ageft vvlq e adm ni stered approxinmately

when CD8+CD4- T ceII nunbers have peaked in response to tunour antigen

based stiml atTiRmusefofedlaigr § OF whérelrS theldbuteTHifiss! S PAmtoR) Matke@lis 6Fal M 9,
wherein the ?}%ent wi |l be adm ni stered approxi mately when the turnour cell

nunbers arBHEHEELY ng and when regul ator cell nunbers are increasing. 15.
The use according to any one of clains 8 to 14, wherein the tunour |oad

Wil 13.  The use of claim 8 or claim 9, wherein the agent will be administered
approximately when CD8+CD4- T cell numbers have peaked in response to tumour

antigen based stimulation of effector cells.

14.  The use of claim 8 or claim 9, wherein the agent will be administered
approximately when the tumour cell numbers are decreasing and when regulator cell
numbers are increasing,.

15.  The use according to any one of claims 8 to 14, wherein the tumour load will
be reduced by administering an anti-cancer compound.

16.  The use of claim 15, wherein the anti-cancer compound is vinblastine or
anhydro vinblastine.

17.  Use of an agent which inhibits the production of, limits the function of, and/or
destroys, regulator cells for the manufacture of a medicament for administering to a

mammalian subject with cancer, wherein the subject will be exposed to anti-cancer




be reduced by adm nistering an anti-cancer conpound. 16. The use1o%9lzﬂﬂ@
15, wherein the anti-cancer conpound % vi nbl asti ne or anhydro

vinbl astine. 17. Use of an agent which inhibits the production of, limts
the function of, and/or destroys, regulator cells for the manufacture of a
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sel ected suc t hat e ac significantly
reduced. 18. Use of an agent Wmch inhibits the production of, limts the
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medi canen for adm ni s%g}él ng .t Ian cancer, wher ein
the subj LTS Fegiaier rf%’?l@\m%m@weaﬁrﬁ Wﬁé@@ﬁ@lﬂ fr edministermgute aant i gen

whi ch r estabfogalifin %ﬂbjeﬂﬁ RS BarlcBr, t WRerSiATHRY sﬁl{lect \Qﬂp'h%e ek Wdvisustyef fector
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subj ect w th~cancer produci ng drriou SUr nour
anti gen r@ﬁqgtotfffe]nlwsalﬁwlgmﬁmbfrﬁ@qeae nunber of , and/ or acti vat es,

effector cells directed against the. tunour anti gen, and wherein the

subj ect \(I)\Ld I Q? %?bsequent |y adm ni stered with an agent which inhibits the
product i of Ui REt @ HHROUT§ fiigenoforofthe amanyctass of og s medisguiestt dor cel | s,

andhwhﬁr mdmlhis&nhgrfbngnfainlﬁﬁfmmu?ﬁdcﬁtm% cziuféfar bRRIusRE the \Mﬂnbmbﬁntfﬁ%hect gd N
such that Vit t he ector cells no i cantly reduce
20.. The uvgltéé}gi % %Efmgge%i‘eg ™ 1R W%FEBF‘\%?&‘E Pt%é‘d;ioﬁa?tWéervel s of
an acut e effsietos evellanfdiractrditagrinstnthe kemoiin antigens et edierai Iﬂhe hﬂajmmﬂlldcﬁeed to
determn t. cl.ai m 20,
wher ei n t%h‘e%%?ﬁlﬁtgﬁ q{gﬁsle i nwldh 491[ c%%g elr%hﬁgsg?e 1|C'\I/1eD pﬁg‘tltglﬂh 22. The
use of cli#EnsHopof, M‘Plé‘il%“tf?}‘ﬁe regplater %lﬂﬁal W@wﬁh%tlmoﬁmntstreudmvel s of

e-reacti v ’thféOﬁ@hﬂ vﬁﬁgbé‘ sblectd@ CuBRSiBat A3 ackiBryUst 1 eﬁiev\ﬁbfnc@@s @ Sé a| m 19,
wherelnthe \é\A 4 be adm ni stered approximtely el |
nunbers HA %@Q% Yfi%r esponse to the

20.  The use of claim 18 or claim 19, wherein fluctuations in the levels of an acute
phase inflammatory marker in the subject will be monitored to determine when the
agent will be administered.

21.  The use of claim 20, wherein the acute phase inflammatory marker is ¢-
reactive protein.

22.  The use of claim 21, wherein the agent will be administered when the levels of
c-reactive protein begin to decrease.

23, The use of claim 18 or claim 19, wherein the agent will be administered
approximately when CD8+CD4- T cell numbers have peaked in response to the
administration of the tumour antigen.




admi nistration of the tumour antigen. | AUS 2006 27 24. The use dfAgtal(fp
18 or claim 19, wherein the agent wilh,be adm nistered approximnmately when
t he nunber of tumour cells has begun to stabilize or decrease follow ng
the adm nistration of the tur nour anti gen 25. The use of claim 18 or claim

19, wher ei e I . appr oxi mat. en.the nunber
of cirecul %Fl ng euﬂ'f) é)rl‘ﬁ %’ ?ISH’S bf‘gqnﬁéf“ﬁoge %’E‘rﬂé%%r d

f ol | owi ngapprexiaditain wdtenahé: nnmb'ér bftmntmmwns and begam. to2fiabilleoderaseor di ng
to any ong,R kﬂﬁ%ﬂfe%mﬁﬁs&ﬁo%%’fthm‘ﬁm%' n the antigen will be provided to the

subj ect by a I St ng a vacci ne con%%§ i on conprising the tunour
antigen and a pharmaceutically acceptable carrier. 27. The use of claim 26,

wherein the vapkd i %Pfé%ﬁ;ié %Plcgeﬂfnt her wFAIRY | 'th%eé%eﬁp Wlﬁdﬁéjgfﬁﬂfm%ttfrg% The use

according to any qne_of I s 25, "wherel'n the antigen w
provi ded fePrexEatelpder theynusaber of swelpting mompMnantigess hes kegsiado Aighitie

antigen. 3Pdecihige ﬂﬂl%@%%@ﬁﬂﬂﬂt@at@ﬁ}bf%&fou%ﬁig@ﬁ 18 to 25, wherein the
antigen will be provided to the subject by the consunption of a transgenic

pl ant expressing the antigen. 30. The use according to any one of clains 8
to 29, wh2éei nThd‘mseaagzetirtdiﬂgstoaﬁJyeﬁie&ﬂ cleﬁlh@HBttb@ngmlrﬁﬂi&Sdn&gém@ImBe

anti - prol I Meadr and an_ant |nh|bt t he
down regu*)é? F%ﬁ %aéct&lg vP'@eCt gm%%li;utl%ﬁ 8 V&S corgli(yﬂ%’e COURIYRE R m 30,
wher ei n tﬁ@%ﬁ@%ﬂ%ﬂnﬂ@@m&mmlywcepﬁb@ esderaccording to any one of
clainms 8 to 30, wherein the mammalian subject is a human.

27.  The use of claim 26, wherein the vaccine composition further comprises an
adjuvant. '

28.  The use according to any one of claims 18 to 25, wherein the antigen will be
provided to the subject by administering a DNA vaccine encoding the antigen.

29.  The use according to any one of claims 18 to 25, wherein the antigen will be
provided to the subject by the consumption of a transgenic plant expressing the
antigen.

30.  The use according to any one of claims 8 to 29, wherein the agent is selected
from the group consisting of anti-proliferative drugs, radiation, and an antibody which
inhibit the down regulation activity of the regulator cells.

31.  Theuse of claim 30, wherein the antibody is anti-CD4+.

32.  The use according to any one of claims 8 to 30, wherein the mammalian
subject is a human. '




