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present invention relates to nethods for treating cancer. In particular,
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the destruction of tunmour cells. BACKGROUND OF THE | NVENTI ON: Al t hough our
under st andi ng of the nechani sns and pOﬁ;ible treatnment of cancer 10 has

i ncreased over recent years, cancer remains a nmajor cause of death
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neopl ast i oaf F@.S‘ There are a nunber of immunol ogi cal strategies under
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neoplastic cells. There are a 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
25 to 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 IL-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 cells. LAK
are primarily derived from natural killer cells expressing the CD56 antigen, but not



35 which are cytolytic towards a w de range of neoplastic cells, but not
normal cells. LAK are primarily derived fromnatural killer cells
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< ost’as a 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,

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

30 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-reactive 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 tumour



nol ecul e, al l ogeneic histoconpatibility antigens or cytokines. Popul ations
of CD4+ T cells have been shown to regulate self-reactive T cells, and
hence guawo tagei2nst aut oi mmune di seases (Sakaguchi et al. pCTIOQDp/00BNhe
inability to renove or control such self-reactive cells plays a role in
many aut oi mune di seases. 35 However, ghe ability of the mammalian i mmune
systemto typically control such self-"reactive |ynphocytes limts the
capability of the immune systemto control tunour WO 03/068257

PCT/ AU03/ gmﬁ as%hgrt‘g}gfoﬂr 3 e&;ﬁ@ss‘i@r@éﬁ ahﬁ%ﬁfépr RE nt%m%ﬁhfa;lﬁgérﬂégga?x[s be VRNY

tunour an I gens can consi‘derea as au ant‘i gens as the C en
derived fFYmIder 3 Ausranticer dethay aweoBpwplesied fumerthpyprotens ofriad

response Heveldpinen@ N aBEreBRAL the Mhmadair&pbndeia 1@ RERIer poitdt lgail§ 1hORSIALr ed an
aut oi nmun rugigonse. Thj s égslﬁﬁgse iS self _limti ng Ihrﬁ;gh. 5 quegulllat ory
mechani smirCUHh B FORIAERRA AL BUOMHINE FERROnES o L i5yreshoRse ISl drmiying Abrods
i mrunotseregplatory meschanisrasrai ns a need for effective nethods for treating
cancer. The pr i kon vides an. alternative | not her.apy t hat
can be used t oF @%tadgéﬁcggerl? Cﬁ“&%@ﬁﬂ?&ﬁéﬁ%ﬁ“ﬂ%ﬂﬁ%ﬂ“&%ﬂ%@% oo
i nvent or frmaiRforerpethiar effectieastethods foopmiating anscaf Thenmreseoelitentior
produced bﬁﬁﬁ@%ﬁ;@m&t@v&iﬂﬁnﬁbﬁ&?@ Shdticaf bl P%‘%@{é&édaﬂ@%& Mor e

suffering fro

particularly, the 1 nmune system a mama m uncontrol | ed
cell growth (cancer) is capable of nounting an inmune response agai nst the

t unourid hSUMIMARY'OR THE INCENTTON:herei n general ly referred to as
a, seco | ation of cells_.. are al Sl{% pr oduced

"effector cells', however n 0 .

whi ch regul at ol FHRICSF JIyEpigF hac*émt%dq’ehgwgﬁwht‘@%agnwoys PEfampRScells asg

"regul at oprodetddsin rdsponsei togthe hpeesencaraf astuatout ishiigén0 dMdre giartillatly; ahé r ol or
er adi cat e; %g{gﬂr ;o S S t t rel.ative
nunber of mtél??%ect% r ce?fi gq{éi‘ﬁ‘gﬁldS‘!‘%ﬁgnﬁr@@s%‘é‘g@g@g‘?é‘g@ L%I{'?)ﬁ{l’h g%??egr r%gbef ore
t he regul gangblecef] peursingpadmmuriegesnonsd aBsénsh the wpoor thisughya groupraficels t he
products ORerein, gé_nbfﬁ'll%r refifrell Y01GS I GRecBir cefls”, HBWVAY a sebnd BStiBh UF cefi§! | S”
whi | st mai ntazl nin he "er egqtior el | g@( Al Eh"OLilgh.l n so cases_ it Is

possi bl e 1§ 439 BEuessh whichiresidats the { sffsctorssplipe Deprin grrsseibeelersed thagr
because ofreguibierictitd, Gaidig thedeire@bls, aliilg fondffdcabel KBMAS! sregRObSE thed to a
t umour an{ui en produced by a neoplastic cell is difficult to trace as
tumour gro can only be detected after the event has commenced. In fact,
in many i nst andethet,utrbas alsqybesntniotddsthaethe relelianmecbd of effectde teltst éxpand

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 to a tumour antigen,
thus providing a means to take advantage of the "effector cell" population to control
tumour growth.
35 Accordingly, in a first aspect the present invention provides a method of treating
cancer in a mammalian subject, the method comprising
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admi ni st eagadt is administered approx1mately 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 i).

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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method comprising 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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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. )
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.



consisting of anti-proliferative drugs, radiation, and anti bodi es which
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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
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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S

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 effector 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 CD8.
30 However, this term can include T cells which also express other antigenic markers such
as CD25.
"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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON:  Definitions 15 As used herein the
term"treating"” or "treat" nmeans a reduction in tunour load is achieved.
In sonme awpases26f t he present invention, one step invol vesTrAa®a0018y t unour
| oad through the use of known techniques, such as surgery, radiotherapy or
chenot herapy, and then adm nistering the agent at the appropriate tine. In
these aspects, the term"treating"” or "treat" is used to indicate that the
tumour load in the 20 subject is further reduced by the nethod of the

resent :
gr adi cat egﬁéa%sdogxgié(f %ﬁ%ﬁe&p&f {h? gpr{ty MBQ%re%}égRPg Rl%bg;éeﬁe?‘n%?%gc?gﬁ%r S to the
nunber ofreguletar eslls is camapletslyi sadicatebpethe agentany gi ven tine. "Regul ator
cel I's” includgg 1'3%0%emnt‘% aﬂe%ecsaﬁ r' 1|s ehéﬂﬂl%ecgnglﬁere&‘ aSUREGRIIRKI @M of 25

CD4+ T cells. Such cel rﬁfy erre In the art as "suppressor
cel Is". orewih atlde @éthogls théunrﬁ%qnt aeYenapn | be psedefd deab Ny efangeior nay

assert st h@o&lﬁdmg flﬁ‘ﬁ Bt Hﬁaﬁed t& fchRfoAta GE}Qh}blﬁ)rﬁah bmsﬁimmzt}%mmhqaﬂéeﬁﬁa CD4+
ceIIs expr.ess the, marker

N th
e S R T A e Bl e B D Y R CR L by L Solo 1 bss
CD8. 30 chinvery equanidus sceﬂlecamaarsmaﬂedeudmng cabérs nolisedallatalb hmgorcmnot her

ti CD) | t
a0t 90! TR S ety i, LSRR | st R BB g
her ei n, tgh@ tasiomay hr specer, dﬂaddabcaalccro epajipram qolfreqial capcer.outetiee @mé@lur e of

35 thQO rc@ﬁléélr AleBioR @S’ caﬁc%dtﬁhe 49 E&gc'%?%ggﬁrgo%g%h%&ggﬁ%iﬁgmlagﬁg&ﬁy

activity, VLgul at or ({06825
down- reglﬂa‘&‘feé’d VAL CARCEL BRI GARSET, é?@rlercamrgpmat ﬁ’é‘nrﬁﬂﬂ%rmeléﬂ%mbrbré’é‘t ivity,
of regulcaheat, oedrian cealcelonf;&;edbws;on@r adyslained viyoushgpeg efithead\sanidSndakown i n

ot hods ST Fhodabe RO (R e Badiie BERPbl Eafe S g™ " T

i ncl udi ngeripgraleurdepithelmta o, car ci nona, | ynphona, bl astonma, sarconm, and
| eukeqgka. Morgypact 'oﬂfél’@irse exAmtas 4k UM ?eb"NA”%&‘dﬁ?ﬂﬁl‘?@ﬁém&lancer

pr ostate cancer, col on cancer, s(quarmus ce cancer
cancer, resnitves utiliaed in thegpresent épvention arq aiAndasd dsvcedwiss,ywelh knewrcler

gast r oi nttsdel skalledGANEE hrt. pmﬁrt@@ﬁﬁ@egafmésmbai a&bé;é}ﬁélﬂémmréagf@ﬁt giRNCer
bl adder (iﬁler]r%’c?ﬁ"é 1nhse u%e%rg%ch (a:,é) lJO E’er aF A i’?a%%ggl GLll{Eiee rtc|> R/?olecuiar Cclonlng, John
Wiley and Sons (1984), J. Sambrook et al., Molecular Cloning: A Laboratory Manual,
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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
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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
until 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.

35 However, in some instances a non-selective agent could be used, such as an anti-
proliferative drug or radiation, both of which destroy dividing cells.
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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.

Timing of Exposing the Subject to the Agent

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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in Price et al. 1987), will indicate the presence of an immune response to the tumour
antigen.

Techniques known in the art can also be used to monitor the growing population
of regulator cells following a 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, IL-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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20 Optimally, the monitoring is continued to determine the affect of the agent.
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
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 synthetlc

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

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 often 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

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 (AlLO; basis).
Conveniently, the vaccines are formulated to contain a final concentration of antigenic
polypeptide in the range of from 0.2 to 200 pg/mi, preferably 5 to 50 pg/ml, most
preferably 15 pg/ml.

After formulaﬁon, 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 subcutaneously 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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tenpergt %f‘erenfcg rlnetﬁgp%nﬁretles Q[rhe abllnt151 fb glrectly injected DNA that encodes an
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 a 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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researchers in the Department of Medicine at the University of Western Australia to

further the development of suitable interventions (Davies ez al., 1992). The murine

tumours exhibit morphological features, distributions, 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
inoculated 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 treatment (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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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 afier the completion of chemotherapy and
continue for at least one month.
If 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,



subcut aneously. The AE 17 tunour cell line was derived from C57B 16 m ce
and inocul ated back into the sane strain. This point will be referred to
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chall enged in this way. Subsequently the first of the groups was given a
single ip dose of vinblastine (Vb) at 30 6ng/ kg body wei ght exactly 14 days
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experirment is presented in Table 1 and Figure 1. Clearly the mce receiving
the day 1 ost .chall enge single Vb treatnment are heavily protected from
t unour deé%a&%%‘ﬁ%nt. In contrast the control and day 15 Vb 5 treatnent
groups show si@hfefabiocanbertpaﬁﬁﬁmiﬂmle&mmemls ohCA/ B- Mqﬁtopél' bﬁP@lgfnarﬁhi@m this
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0.5 8 25 30 3P rgrgovge(a by5thg sgrgSeryO 8A 151' g levels are con%r%ed 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 cGy) (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 necessary.
20
Example 4
An acute lymphoblastic leukemia patient is subjected to a standard
chemotherapy regime involving vincristine and prednisone (Casciato and Lowitz,
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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the patlent is administered with vinblastine at a standard dose such as 3-4 mg/m®

0.5 0.5 0.
0 0 0

15 intravenously. 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). If 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

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



are not renoved by the surgery. CA 15-3 levels are continued to be
nonitored until levels of CA 15-3 are decreasing. This indicates that the
ef f ect or welob®e®as® begi nning to 15 control the new cancer ®a3/AA®Bo6187 The
patient is then subjected to radiation therapy to target dividing cells,
for exanpl e provided as negavol t age ga irradiation to the entire breast
(about 4500-5000 cGy) (Casciato and LoWwitz, 1995). The patient is further
nonitored for CA 15-3 levels to ensure that the cancer i control |l ed.
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vincri sti ¥ Ja‘i?!fvﬁmé&rﬁh%ﬁfﬁ&en@ oyseiien & hexistedhefors the peiosity dage oheacbroidimt i on of
t he chenotdiefiagplichgoat i ent is nonitored for c-reactive 25 protein |evels
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 imune 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

i nfections which may contribute to the elevated c-reactive protein |evels.
In the absence of such indications, c-reactive protein levels are
continued 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 this point anti-CD4+ anti bodies

whi ch at | east WD 03/068257 PCT/ AU0O3/ 00187 19 target part of the regul ator
cell population are admnistered 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
Exanple 5 A nel anoma patient is exam ned for MAGE-3 which is expressed in
approximately 76% of nel anona patients. If MAGE-3 expression is detected
the patient is injected wth a suitable MAGE-3 peptide in a vaccine
conposition as



10 general ly described by Coulie et al. (2001). The patient is then

noni tored for CD8+CD4- T cell nunbers, preferably at |east every 24 hours
for at | eaotososesnont h. Approxi mately when CD8+CD4- T cel IPCTrIroB@o87 have
peaked in response to tumour antigen based stimulation of effector cells
the patient is admnistered wth vinblastine at a standard dose such as 3-4
nmg/ n2 15 intravenously. Vinblastine w1l target dividing cells, such as
regulator cells which clonally expand to control effector cell |evels. The

patient | qipfkRRicg@nitored for cancerous cells, such as using the S 100
protein as*a“nnrgg%—f

Casciato and Lowitz, 1995). If further nelanoma cells
are detected the treatnent can be repeated. 20 As the skilled addressee
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form part 1888.t he prior art base or were common general know edge in the
field pelevant to the present invention as it existed before the priority
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treating cancer in a manmalian subject, the nethod conprising i) reducing
tunour | oad i nAtinethedbf treatingEahter imh mawinigiahRebjecttiermancd esm@adingvi ty of

effector cell sy di i Jnour antigen, to increase in response
Rt G PRI o sl

to tunour anti S Ion effector cells, and iii)
subsequént | y aéhidHpwing thegnemberhandiabpeivityaof affecior whils hitented bigamst hae

product i oRu@bur dotigbd, So tli@edst RE EdsHEhsO i i I's, 10
wher ei n theutirngl O e st osnft%@t&ﬁjé%%té%ﬁ‘t%arsgag%’f‘%@ﬁ&é%eé%#@hat t he
activity of'tRB%effector cells is not significantly reduced. 2. The nethod
01;] cl aib m1, \Ahﬁ'r)ei;ub_séqudaﬁﬂjdaetdngﬂﬁteiriﬁlgtﬂ@etﬂeeb’lﬂijﬁctoin cagéxﬂa%io\élemmﬁfse'tﬁédi "e
the subje 1 or o determ ne when the agent is adm nistered.

3. The m%%%{cg?ﬂgﬁglfnﬁsggebﬂ@%‘?PFE?WQO%%SH?YSP Le9Tfelber ed when the |evels
of c- ABactivewpesiwkitle tiegig of edderistesiva. oft theT hgenveis heltcell aichithutlthewher ei n
the agent jcgyi thé éff@crt&dceﬁpférrﬁ?f'sﬁgﬁ??%%ﬂe})r’:@gﬂced,zo CD8+CD4- T cell nunbers

have peaked 1 n response to tunour ased stimulation of effector
cells followng step i). 5. The nethod of claim1l, wherein the agent is

adni ni st ered aphe aetHERtEIclaime WhetdiPAL NS GEIHk IMIDST Sradbif RG5! N9 and
when regul torb. C{all num:)erds %re I ncreasing. 25 .
the subject are monitored to determine when the agent 1s administered.
15

3. The method of claim 2, wherein the agent is administered when the levels of c-
reactive protein begin to decrease,

4. The method of claim 1, wherein the agent is administered approximately when
20 CD8+CD4- T cell numbers have peaked in response to tumour antigen based
stimulation of effector cells following step i).

5. The method of claim 1, wherein the agent is administered approximately when

the tumour cell numbers are decreasing and when regulator cell numbers are increasing.
25

6. The method according to any one of claims 1 to 5, wherein tumour load is

reduced in the subject by removing at least some of the cancer cells by surgery.

7. The method according to any one of claims 1 to 5, wherein the tumour load is
30 reduced by administering an anti-cancer compound.

8. The method of claim 7, wherein the anti-cancer compound is vinblastine or
anhydro vinblastine.

35 9. The method according to any one of claims 1 to 5, wherein the tumour load is
reduced by exposing the subject to radiotherapy.



6. The nethod according to any one of clains 1 to 5, wherein tunour load is
reduced in the subject by renoving at | east sone of the cancer cells by
surgery. WO 03loes2aet hod according to any one of clains | t®CH/AUMBLIBIN t he
tumour load is 30 reduced by adm ni stering an anti-cancer conpound. 8. The
met hod of claim7, wherein the anti-capger conpound is vinbiastine or
anhydro vinbiastine. 35 9. The nethod according to any one of clains 1 to
5, wherein the tunmour load is reduced by exposing the subject to
radi ot herapy. WD 03/ 068257 PCT/ AU03/ 00187 25 10. The nethod according to
any one of. cl ai 1 +to 9, erein the method further conprises, follow ng
Step 1), adm niTEs Gl d0oHiE FomyPuicdaimgy © Danessrindbr megrod: fyaher

subj ect. Sofitpriseh, fidttoanis stbp t); edhindgerigsemtigen prodacaety animssRicet bt ch has
been exposffekio anti-cancer conpounds, or has had at |east part of the
tunmour reno eJ'by surgery, or has been exposed to radiotherapy, the method
conprisPng administering to the subject an agent which inhibits the
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sel ected such that the activity of the effector cells is not significantly

reduced. 20, 134 dbodet fHoslindleafild il MamniighhBield At LlIddlidNe | evel s

of c-reactive Brotel,n Jn the subject are nonitoréd _ ne “when the
agent is admi npSdBrwgtering a typauatigeR) VaHchuTegilts inan ingrezseiin themmhge of, | s
admi nih 35 eraﬁﬁyog\hm?atelb,eeffe%t&|c§%\i]3dir&ted?a%ﬁfn§tatﬁé 'hﬂﬁo&raﬁggéﬂ) aRE g ndt o decrease. |
15. The net hod.. aim 12, erei.n the agent is admnistere roxi mately
when  CD8+CD4- S&ﬁ?ﬁq‘lﬁ‘&ﬁ%&f‘?‘fﬁﬁs@%éak@a ?“%Jercésﬁﬂ‘oﬁg@tt}yh{chemgg’ﬁﬁgnﬁ?t ration
of the turppeduction 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.
20
13. The method of claim 12, wherein fluctuations in the levels of c-reactive protein
in the subject are monitored to determine when the agent is administered.

14, The method of claim 13, wherein the agent is administered when the levels of c-
25 reactive protein begin to decrease.

15. The method of claim 12, wherein the agent is administered approximately when
CD8+CD4- T cell numbers have peaked in response to the administration of the tumour
antigen,

30
16.  The method of claim 12, wherein the agent is administered approximately when
the number of tumour cells has begun to stabilize or decrease following the
administration of the tumour antigen.



antigen. 30 16. The nethod of claim 12, wherein the agent is adm ni stered
approxi mately when the nunber of tunour cells has begun to stabilize or
decr ease WoliBwovd2ay the adm nistration of the tunmour anti gEMAVNOBI 068257
PCT/ AU03/ 00187 26 17. The nmethod of claim 12, wherein the agent is

adm ni stered approxi mately when the ?Flnber of circulating tunour anitgens
has begun to stabilize or decrease folTowng the adm nistration of the
tumour antigen. 5 18. The nethod according to any one of clains 12 to 17,
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drugs, radiation, and an 20 anti body which inhibit the down regul ation
activity of t he rreefgsg gtor cells. 23, The nmet hod of | cl aj nh22, wherein the
anti body % anthe.regshad obglaintg, WhemRiEdhe YRRHRA FRINRASILLR: fua ¥ OPPERE b 1 to
23, V\/rmjeadjmtalﬁa method is 25 repeated at | east once. 25. The net hod
according to any one of clains | to 24, wherein the mammalian subject is a
human. 30 26. Use of an agent which inhibits the production of, limts the
function 20., dfia/ methodmtwrdyg tor myyubret off cleimid 2 torl7; wheregm tifcautiger ivf a
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22.  The method according to any one of claims 1 to 21, wherein the agent is
selected from the group consisting of anti-proliferative drugs, radiation, and an
20 antibody which inhibit the down regulation activity of the regulator cells.

23.  The method of claim 22, wherein the antibody is anti-CD4+.

24.  The method according to any one of claims 1 to 23, wherein the method is
25 repeated at least once.

25.  The method according to any one of claims 1 to 24, wherein the mammalian
subject is a human.

30 26. 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 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

35 antigen based stimulation of effector cells, and wherein the timing of administration of



27 the agent is selected such that the activity of the effector cells is

not significantly reduced. 27. Use of an anti-cancer conpound for the

manuf act uwe odfeg2sTredi canent for 5 administering to a mamPalTiAdm3sulsy ect

wi th cancer, wherein the anti-cancer conpound reduces tunour |oad which

al l ows the nunber and/or activity of effector cells, directed against a

tunour antigen, to increase in response to tunour antigen based stimulation

of effector cells, and wherein the subject is subsequently adm ni stered
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activity ctor c I's not significantfFy re

20 29.  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 has previously been administered
with a tumour antigen which results in an increase in the number of, and/or activates,
effector cells directed against the tumour antigen, and wherein the timing of

25 administration of the agent is selected such that the activity of the effector cells is not
significantly reduced.

30.  Use of a tumour antigen for the manufacture of a medicament for administering
to a mammalian subject with cancer producing the tumour antigen, wherein the tumour

30 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 effector cells is not significantly reduced.
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