31 JUL2006 WD 03/ 070270, PCT/ AU03/ 00207 1 STRATEGY FOR RETROVI RAL1 JUL 2006
| MVUNOTHERAPY FI ELD OF TIC | NVENTI ON: The present invention provides a

met hod of WO BHeT02Y a retroviral infection in a 5 mammal i acTzaljs@etor More
particularly, the present invention provides a nethod of treating a
retroviral infection which |leads to an i nmunodeficiency-rel ated di sease in
a human subj ect. BACKGROUND OF THE | NVENTI ON: 10 . Human i mrunodefi ci ency
virus (HV) induces a persistent and progressive infection leading, in the
vast majority of cases, to 'the devel opnment of the acquired

i nmunodefi ci ency synd RQYVERAL INBMIINO FTHERARY nct t ypes of
~HYV. HV-1 and HV-2. In humans, HV infection eventually |eads to i mmune

I nconpet ence 0 tic |nfect|ons neur ol ogi cal dysfuncti ons,
neopl astic gmmmmy death. HV is a nmenber of the

| entivirus fam|yThé pf@éﬂtciuv&dﬂﬁ)ﬁ%)roﬁ@ésr £ YhIIMRESE REin 'Ealle{rowf‘{"iﬂfegﬁﬁg in

vi ruses that e stran genong, cate Vvia

i nsertion %f o aﬂ?ﬁnnﬁu@eﬁ\{ad%g?@ PaTpey Qrg’ RRIAﬁeSWnH?%’&GdEﬁWB?S a method Of

vi ral | y- encodfeating evatroyizalt nfirusion iviiticts Radsonay infrdidoa¥fidibiS Sreiahell disGise 1105

exanpl e, oncggg) ruses such 20 as human T-cell |eukem a viruses
ah‘&ul%iécr

(HTLV-1,-11,-111) eline leukenia virus, and the nmurine type C
retroviruses. The HV viral particle consists of a viral core, conposed in

part of capsBACRGRGUND OFSIARINEE f0d pl8, together with the viral
RNA genong, and t early replicative events.

Myri styl ated gag grs‘%%|lﬁlr¥%0ﬁ1§ﬁ<aﬁncauv@ﬂs 3TN ingliceshe | persastent rhdt pmovesslab

rjqr e, which infection leading, muﬁhémmﬁﬂjo@ ?f |ch@sdtd@ﬁbde%?l% m%ﬁ'tv el €d
f 8 copr el ns

omthe inf I menbr enve op sur
are synt hesi ﬁﬁ%ﬁ%&% efl%ls%n Sﬁ‘el&ﬁliﬁﬁ I t&?ﬁrep‘i‘réc?ﬁ &6t e éfsélp‘?ii Kmf:fcﬁfl‘HV
cl eaved by abHE¥t] uardr HIiVe2caskn dumiang \IﬂValmibumﬁi r@ehmmtmsglmcgﬁﬁﬂhgl ns,
gp4l and gp#RBm rane and IS an
extracel | uI ar 30p COS?BMI{I&%{TU? @Meﬂ@){ ‘% P%tiﬂnlsyg‘%?f‘?%f’ﬁ%‘ﬂt% th
gp4l , pos ‘t‘ﬁméqlifdfwébl c or multimeric form HV i nfectl on is pandem c
and Hi V- assom at eHI\d[SS@ﬁﬁgﬁg ¥ 91‘\@? gf% rob em
Al t hough con5| dfﬂﬂﬂal e eff e ?ﬂhgz‘aﬁlﬁ%ﬁs g@dlﬁto J"q‘alem 311(”)01“/ BTy FW@H
t her apeut i cs*'¢ A ast a‘é G@IﬁﬁlﬂvﬂeSla&lPTSifﬂ%dqdoR«NAager@nwgand)lrepﬂiq:eteapaethe
agai nst Al DSinsaritish .of a DNA intermediate into the host DNA produced by a virally-encoded
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The HIV viral particle consists of a viral core, composed in part of capsid
proteins designated p24 and pl18, together with the viral RNA- genome and those
) enzymes required for early replicative events. Myristylated gag protein forms an outer
25 viral shell around the viral core, which is, in turn, surrounded by a lipid membrane
envelope derived from the infected cell membrane. The HIV envelope surface
glycoproteins are synthesized as a single 160 kilodalton precursor protein which is
cleaved by a cellular protease during viral budding into two glycoproteins, gp41 and
gp120. gp4l is a transmembrane glycoprotein and gpl20 is an extracellular
30 glycoprotein which remains non-covalently associated with gp41, possibly in a trimeric
or multimeric form.

HIV infection is pandemic and HIV-associated diseases represent a major world
health problem. Although considerable effort is being put into the design of effective
therapeutics, currently no curative anti-retroviral drugs or therapies against AIDS exist.

35 In attempts to develop such drugs, several stages of the HIV life cycle have been
considered as targets for therapeutic intervention (Mitsuya et al., 1991).
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20 the mammal's ability to effectively control or eradicate the retroviral infection.
Whilst not wishing to be limited by theory, it is proposed that bumans contain
many sequencesr which are homologous or near homologous to retroviral sequences
Ty fragmented throughout their genome as stable heritable glements. Accordingly,
proteins encoded by these sequences may be recognised as "self* during development
25 of the immune response. Subsequent infection by a retrovirus may then also be
partially recognized as "self', limiting the immune system's ability to mount a
successful immune response. This proposal, at least in part, may explain why up until
now it has been difficult to develop an effective vaccine against HIV.
Support for this hypothesis has been provided by Rakowicz-Szulczynska and
30 co-workers (1998 and 2000) who have shown that some antigens associated with breast
cancer are molecularly and immunologically similar to protems encoded by HIV-1.
Similar observations have been made for other cancers. In addition, Coll et al. (1995)
have reported antibodies which bind HIV-1 in patients with autoimmune diseases such
as Sjogren's syndrome and systemic lupus erythematosus. Furthermore, a BLAST
35 search of the human genome database with the human immunodeficiency virus genome
sequences indicates many regions of significant identity between the two genomes.
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viral infection through needle stick injury. Similarly, the general pubhc are also
exposed to this danger through discarded syringes, particularly on the beach, and
muggings with such syringes. Therefore, upon suspected exposure to a retrovirus,

particularly HIV, the mammalian subject could utilize the method of the present
25 invention.
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The method of the present invention can also be used to treat a mammalian
subject which has been infected with a retrovirus for some time. Although the immune
system of such a subject has already been exposed to the retrovirus, the addition of
further retroviral antigens could lead to a further effector cell response with subsequent

30 opportunity to ablate the regulators of these new effectors.

Subjects infected with a retrovirus can be treated with antiretroviral drugs, such
as in HAART treatment, to keep the viral load low. Such subjects also could be
administered with the composition to initiate a new effector cell immune response
whilst the subsequent administration of the agent would ablate regulator cells.

a5 In a preferred embodiment, fluctuations in the levels of the acute phase
inflammatory marker is monitored to determine when the agent is administered.
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when the number of viral particles has begun to stabilize or increase following
administration of the composition, wherein testing for viral particle levels in the subject
begins when the positive acute phase inflammatory marker levels begins to increase
following administration of the coniposition. It should be noted that the timing of
25 administering the agent can also coincide with a decrease in the number of viral
particles, after an initial peak (as seen in Figure 18).
Preferably, the positive acute phase inflammatory marker is c-reactive protein.
In yet another preferred embodiment of the first aspect, restimulation of effector
cells in an infected mammalian subject can be achieved by a composition which
30 comprises a retroviral antigenic polypeptide. Preferably, the antigenic polypeptide is
provided to the subject by administering a vaccine comprising the retrovirus antigenic
polypeptide and a pharmaceutically acceptable carrier. More preferably, the vaccine
further comprises an adjuvant.
In another embodiment the antigenic polypeptide is provided to the subject by
35 administering a DNA vaccine encoding the retroviral antigenic polypeptide. '
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20 inflammatory marker. Preferably, the acute phase inflammatory marker is c-reactive
protein.

In a preferred embodiment, the agent is administered approximately when the
levels of c-reactive protein have peaked and begun to decrease.

Preferably, the antiretroviral drug therapy is HAART.

25 Upon removal of antiretroviral drug therapy the viral load increases (for
example, see Daar et al, 1998 and Figure 18). This results in an expansion and/or
activation of effector cells directed against the retrovirus which begin to stabilize the
viral load. It is approximately when the retroviral numbers have peaked, or begun to
decrease after this peak, that the agent should be administered. As outlined above,

30 acute phase inflammatory marker levels can be an indicator of viral load.

Accordingly, in a further preferred embodiment of the second aspect, the agent
is administered approximately when the number of viral particles has peaked, or begun
to decrease after this peak, in response to the conclusion of the antiretroviral drug
therapy, wherein testing for viral particle levels in the subject begins when the positive

35 acute phase inflammatory marker levels begin to increase following conclusion of the
antiretroviral drug therapy.
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with a retroviral infection, wherein the subject is subsequently administered with an
agent which inhibits the production of, limits the finction of, and/or destroys, regulator
cells, and wherein the timing of administration of the agent is selected such that the
activity of effector cells directed against the retrovirus is not significantly reduced, and
25  wherein fluctuations in the levels of an acute phase iﬁﬂammatory marker in the subject
is used to assist in determining when the agent is administered.

In another aspect, the present invention provides for the 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 a
30 retroviral infection, wherein the subject has previously been administered with an
antiretroviral drug, and wherein the agent is administered at a time selected such that
the activity of effector cells directed against the retrovirus is not significantly reduced,
and wherein fluctuations in the levels of an acute phase inflammatory marker in the

subject is used to assist in determining when the agent is administered.
35 Preferably, the agent used in regulator cell ablation is selected from the group
consisting of anti-proliferative drugs, radiation, and antibodies which inhibit the down
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1if) means for determining the level of an acute phase inflammatory marker
In each aspect outlined above, ablation of the “regulator" population allows the
“effector" poputation to reduce or eradicate the retroviral-load as any down regulation .
of effectors (due to self-tolerance mechanisms) has been removed.

As will be apparent, preferred features and characteristics of one aspect of the
invention can be applicable to other aspects of the invention.

Throughout this specification the word “comprise", or variations such as
“comprises" or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

The invention will hereinafter be described by way of the following non-limiting
Figures and Bxamples.

BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1: Time course of MAIDS i in B6 mice infected with LP-BMS.

Figure 2: Effect of a single dose of vinblastine (6mg/kg i.p.) on MAIDS progression at
10 weeks post infection.
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therapy. 5qaf ffect of day 14 vinblastine on spleen cell
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Figure 7: Spises l12r Heshlss of CREHODSA! adoptive trahsfersi ugingeurBnfeSpd denorcedlls.
transfergsf rS@E@eWe%cﬁté RERGLES, H90%Weellk pést MATLS infection (n=5 mice per group).
Figure 13: IL-4 in serum of MAIDS infected mice. Each time point represents the
meant/-SEM for 9 mice.
Figure 14: IL-10 in serum of MAIDS infected mice. Each time point represents the
mean+/-SEM for 9 mice.
20 Figure 15: IL-4 and IL-10 levels as determined by intracellular flow in total WBC
from spleen. Data shown is the mean+/-SEM for'3 mice per group.
Figure 16: IL-4 production by ELISpot of splenic WBCs of MAIDS infected mice.
Data shown is the mean+/-SEM for 3 mice per group.
Figure 17: IL~-10 production by ELISpot of splenic WBCs of MAIDS infected mice.
25 Data shown is the mean+/-SEM for 3 mice per group.
Figure 18: HIV RNA, c-reactive protein and T cell levels in response to taking a
human patient off HAART treatment.

DETATLED DESCRIPTION OF THE INVENTION:
30 Definitions

As used herein the term "treating” or "treat" means a reduction in retroviral load
is achieved. Most preferably, the retroviral load is completely eradicated.
"Regulator cells" include, but are not necessarily limited to, a subpopulation of
CD4+ T cells. Such cells may also be referred to in the art as “suppressor cells”.
35 Regulator cells may either act directly on effector cells or may assert their affects upon
effector cells through other mechanisms.
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‘ khovm as CD8+ 136|\k]§ley and Sons (1984), J. Sambrook et al., Molecular Cloning: A Laboratory Manual,
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
20 - Molecular Biology, Greene Pub. Associates and Wiley-Interscience (1988, including
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.
25
Agents which Inhibit the Production of Limits the Punction of and/or Destroy,
Regulator Celis |
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
30 example, a CD4+ specific 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 or radiation, both of which destroy dividing cells.
The term "anti-proliferative drug" is a term well understood in the art and refers
to any compound that destroys dividing cells or inhibits them from undergoing further
35 proliferation. Anti-proliferative drugs include, but are not limited to, mechlorethamine,
cyclophosphamide, ifosfamide, melphalan, chlorambucil, hexamethyl-melamine,
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20 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 where the
ratio of effect against the regulator cells to the effect against effector cells is greatest.

It has been reported that after the initial fall in viral load following anti-
retroviral treatment, for instance in subjects infected with HIV, there is an increase in

25 viral load and a subsequent stimulation of the immune response to the increase in viral
load upon withdrawal of treatment (Oritz et al., 1999; Kilby et al., 2000; Lifson et al.,
2000). Accordingly, the exposure of the subject to anti-viral therapy followed by
removal of the therapy can be used to increase the number of, and/or activate, effector
cells directed against the retrovirus enabling a targetable regulator cell expansion.

30 An example of the appropriate time for administering the agent can be
determined by reference to Daar et al. (1998). This document provides the viral load,
and CD8+ and CD4+ T cell levels, from a patient who is taken off highly active
antiretroviral therapy (also known as HAART). After the initial rise in viral load, a
reduction in viral load occurs when the CD8+ T cells have reached maximum numbers,

- 85 and therefore effect (see Figure 1 of Daar et al., 1998). Immediately beyond this time
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stabilize af teteactive protein levels as a result of effector cell activity upon the viral load reducing
retroviral numbers. Accordingly, this information can be used to determine the correct
| timing of administration of the agent. Thus, in a preferred embodiment, the agent is
L administered approximately when the levels of c-reactive protein have peaked and
25 begun to decrease.

Another avenue of determining the time point for administering the agent is to
monitor the viral load following stimulation of the immune response. Since c-reactive
protein assays are relatively simple and sensitive, and the levels of c-reactive protein
correlates with viral load (see Figure 18), such assays can be used to determine when to

30 begin close monitoring of the viral load. For instance, when c-reactive protein levels
have begun to increase, monitoring of the viral load could commence.

These methods described above in relation to c-reactive protein can be
performed using other positive acute phase inflammatory markers.

It is envisaged that the viral load decreases due to the activity of the effector

35 cells, however, the subsequent increase in regulator cells would down-regulate the
effector cells resulting in a slowing of the viral load decrease. Accordingly, the agent
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Examples of positive acute phase inflammatory markeis include, but are not
limited to, c-reactive protein, serum amyloid A, serum amyloid P component,
} complement proteins such C2, C3, C4, C5, C9, B, C1 inhibitor and C4 binding protein,
25 fibrinogen, von Willebrand factor, ol-antitrypsin, al-antichymotrypsin, o2-

antiplasmin, heparin cofactor II, plasminogen activator inhibitor I haptoglobin,
haemopexin, ceruloplasmin, manganese superoxide dismutase, ol-acid glycoprotein,
haeme oxygenase, mannose-binding protein, leukocyte protein L lipoporotein (a) and
lipopolysaccharide-binding protein. Example of negative acute phase inflammatory
30 markers include, but are not Limited to, albumin, pre-albumin, transferin, apoAl,
apoAll, o2 HS glycoprotein, inter-a-trypsin inhibitor, histidine-rich glycoprotein.
Serum amyloid A levels can be determined as known in the art, see for example
O'Hara et al. (2000).
C-reactive protein (CRP) is an important positive acute phase response protein,
35 and its concentration in serum may increase as much as 1,000-fold during the acute
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one additional antiretroviral agent.

20 A number of reverse transcriptase inhibitors are commercially available for use
in administering HAART. Examples include, but are not limited to, zidovudine (AZT)
available under the RETROVIR tradename from Glaxo-Welicome Inc., Research

Triangle, NC 27709; didanosine (ddl) available under the VIDEX tradename from

S Bristol-Myers Squibb Co., Princeton, NJ 08543; zalcitabine (ddC) available under the

25 HIVID tradename from Roche Pharmaceuticals, Nutley, N.J. 07110; stavudine (d4T)
available under the ZERIT trademark from Bristol-Myers Squibb Co., Princeton, N.J.
08543; lamivudine (3TC) available under the EPIVIR tradename from Glaxo-

. Wellcome Research Triangle, N.C. 27709, abacavir (1592U89) disclosed in
WO96/30025 and available under the ZIAGEN tradename from Glaxo-Wellcome

30 Research Triangle, N.C. 27709; adefovir dipivoxil [bis(POM)-PMEA] available under
the PREVON tradename from Gilead Sciences, Foster City, Calif. 94404; lobucavir
(BMS-180194), a nucleoside reverse transcriptase inhibitor disclosed in EP-0358154
and EP-0736533 and under development by Bristol-Myers Squibb, Princeton, N.J.
08543; BCH-10652, a reverse transcriptse inhibitor (in the form of a racemic mixture

35 of BCH-10618 and BCH-10619) under development by Biochem Pharma, Laval,
Quebec H7V, 4A7, Canada; emitricitabine [(-)-FTC] licensed from Emory University
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Sciences, Fegher KiatttacelBldll, BAA0EambABME AWNaks. 021394211 and available from
20 (Glaxo-Wellcome, Research Triangle, N.C. under an expanded access program;
lasinavir (BMS-234475) available from Bristol-Myers Squibb, Princeton, N.J. 08543
(originally discovered by Novartis, Basel, Switzerland (CGP-61755); DMP-450, a
cyclic urea discovered by Dupont and under development by Triangle Pharmaceuticals;
BMS-2322623, an azapeptide under development by Bristol-Myers Squibb, Princeton,
25 N.J. 08543 as a 2nd-generation HIV-1 PI; and ABT-378 under development by Abbott,
Abbott Park, IIl. 60064; and AG-1549 an orally active imidazole carbamate discovered
by Shionogi (Shionogi #S-1153) and under development by Agouron Pharmaceuticals,
Inc., LaJolla Calif. 92037-1020.
Suitable human dosages for these compounds can vary widely. However, such
30 dosages can readily be determined by those of skill in the art. Therapeutically effective
- arpounts of these drugs are administered during HAART. By "therapeutically effective
amount” is intended an amount of the antiretroviral agent that is sufficient to decrease
~ the effects of HIV infection, or an amount that is sufficient to favorably influence the
pharmacokinetic profile of one or more of the other antiretroviral agents used in the
35 HAART protocol. By “favorably influence" is intended that the antiretroviral agent,
when administered in a therapeutically effective amount, affects the metabolism of one
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initiate the infection process such as envelope glycoprotems
Native antigenic polypeptides can be prepared, for éxample, by providing
attenuated retrovirus, heat inactivated retrovirus or any other killed retrovirus.
The antigenic polypeptides can be provided as isolated polypeptides in a vaccine
25 composition. In this instance the polypeptide can be purified from retroviral infected
cells, expressed and isolated from recombinant cells, or synthetically produced using a
peptide synthesizer.

Vaccines ,

30 Vaccines may be prepared from one or more retroviral polypeptides. The
preparation of vaccines which contain an antigenic polypeptide 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

35 be emulsified, or the protein encapsulated in liposomes. The antigenic polypeptides are
often mixed with carriers/excipients which are pharmaceutically acceptable and
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retroviral ippfcRed Q:‘apolymers or other synthetic adjuvants. Such adjuvants are available
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 antigenic polypeptide and adjuvant can be varied over a broad

range 5o long as both are present in effective amounts. For example, aluminum

25 hydroxide can be present in an amount of about 0.5% of the vaccine mixture (Al,O3
basis). Conveniently, the vaccines are formulated to contain a final concentration of
antigenic polypeptide in the range of from 0.2 to 200 pg/ml, preferably 5 to 50 pg/ml,
most preferably 15 pg/mil.

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 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

R




cells, expressed and isolated fromreconbinant cells, or synt Be; |J¢rg_l Rl
produced using a peptide synthesizer. Vaccines 30 vaccrnes may be

prepared fig¥ReLe0r nore retroviral polypeptides. The prp%pgrﬁgﬁ,m7 of
vacci nes which contain an antigenic polypeptide is known to one skilled in

the art. Typically, such vaccines are prepared as injectables, or orals,
either as liquid solutions or suspensrop; solid fornms suitable for
solution in, or suspension in, liquid prfior to injection or oral
consunption nay al so be prepared The preparation may also 35 be

enmul si fi ed, E@cc@ta‘?ﬁlﬁ%\%&%&ﬁ@@@#&g&g i fﬁey %?6%5/ A,i}ﬁafe&%w % to

polypeptrdes are carriers

phar maceut i &b OrakEsputasioas instide such nopmaldy emoo@@/ewpzem PCiorespin207
16 conpati %@rtﬂ‘ddetfitldahegrﬁ@és' ES? it eftfose SWiat@b! ﬁaﬁ%@ﬁjhﬁrs%aﬁa’ﬁé\" Ridhs

are, for exa sal I ne, dextrose, glycérol, ethano or the like
and conbi natsg&lrérl?%%Ps% ﬁﬂaga%ﬁutm &ﬁrbor!rted@gdr the dfke Hiesq semposifionsyakestheai n
m nor amomH nté‘&}n]g)bf aﬂmidnsagugpenswh&taﬂ@te iH81CGhp sﬁiiesV\@istduﬂﬂ rerea@rmhﬁmlﬁtydn%g)r
agents, pH hufferin ent b

ef f ect i venedSVEFTS taﬁ‘g \9&t ﬁ%%%gé%soé&c ‘é‘rtﬂgFP% ’?ré’vl\%l& d}'71 Zﬂ{ %%fﬁs a
subst ance t liat vames@eaidsitioal ik )ryc)pehdtmm,cme lydsl_;é:ulnsasm:naemﬂsrp@n be re¢cnsgtituted
antigenic p S t

"l tde. but PE B sl 87 ok NGB, RergiR o pRE R VLR o e
(thr-NvoP), tuBeetyl - nor - nur anyt - L aI anyl - D-i sogl ut am ne (CGP 11637, 10

referredipo as n@hLpMRk) tablets and PIHS for ora aimm Stratlon tq a patient may be provided
V\Sacetylrrura | - L-al anyl - D-T sogf ut am_ny -2-

di pal mi t 3YFh aepye Eoasing Wﬂé‘%ﬁpﬁﬁ@ﬁiﬁ@?kﬂ E}%Wg'é "By Budragt Idcreldesgsa
referred to aggaldlBilRRse addiste BhiBhlate Wﬂy@&)@@fﬁp@hﬂ&hﬁ%ﬁﬂo@@ nponent s

extracted from bacteri a, nonophosphoryl [I'ipid A 1trehal ose dimycolate and
cell wall skeleton (MPL+TDM+CWE) in a 2% squal ene/ Tween 80 enul si on.
Furt her examlAsvVatinifioradj uvants incl ude al um num hydr oxi de, al um num

hosphat al um assium._sul f , ct.eri al tor I d
B eyt or | LA RECARRIN T B Jiel e, BRGUER o0ORE, o fine L F
pol yri bonuclaatgeméno tissekisuol alsgbjeat &r eﬁmcﬁsiorlnof thesoitgently the edllsapfi thea,
saponin, [i Q%@B&%ssb@v%%ﬁgh&n% 1 Gk gc?? %lﬂi%gclﬁ&pcﬁry‘ lﬁlcoz{clcpt her

synt heti c a%éuvants Such_adj uvants are ayv

conmer Ci a rom
various soumgead vacgines afih Va%ﬂi}?%l@fﬁdﬁe&ﬁi@ﬁd 1’6EUS( REBEI0GNHS Q:b]rﬂs%?%

Rahway, N. J.95/X066ETRdMWC 93Mosp| fledifdlbdivanbs aschCamPhatsy ifdiporasd t(yDl fco

Labor at O&be réferl?aep[cg ?zlltﬂleeregt&e%es The ability of dlrectly 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; Catdoso 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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di sclosures of WAl &lurfaECANTSS FMATORG FRVIGEFthdd¥ed by LP-BMS murine leukemia
20 virus (MuLV) in susceptible mice is an effective tool to investigate mechanisms of
retrovirus-induced immunodeficiency. The MAIDS animal model displays a number
of features of human AIDS. Infection of a susceptible strain such as C57BL/6 mice
with LP-BMS5 leads to chronic splenomegaly, hypergammaglobulinaemia and
development of immunodeficiency in both T and B cells. In virro, there is a
25 progressive impaimient in the responsiveness of T-cells and B-cells to mitogenic or
specific antigenic stimuli. In vivo, infected mice become increasingly susceptible to
challenge with a variety of opportunistic organisms and can develop B-cell lymphoma,
Deaths are first observed at 8-10 weeks post-infection (pi), and all mice die within 24
weeks (Figure 1). These alterations in immune function reflect complex changes in the
30 phenotype and function of all components of the immune network.
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1. Therapeutic Effects of a Single Dose of Vinblastine Administered at Different Times
Post Infection

The treatment with a single dose of the anti-mitotic agent vinblastine (Vb) at
35  different times pi is able to prevent the development/progression of MAIDS. Figure 2
shows the effect on MAIDS development (represented by average spleen weight at 10
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7 disease processes are well underway. We propose that this highly therapeutic effect is
due to the Vb targeting a particular subset of immune regulator cells during their
20 expansion phase and thereby altering the immune response to the viral infection. The
down-regulation of immune effector cells is removed by the Vb treatment targeting the
regulator cells, thus allowing more effective and possibly even complete clearance of
the virus by the effector cells of the immune system. This leads to long term disease

free survival for many months post-infection and treatment.
25

2. Further Characterisation of the Day 14 Therapeutic Effect
2.1. Spleen histology in Vb treated mice at 10 weeks post infection

Spleens from the Day 14 pi Vb treated mice as well as infected and uninfected
control mice were weighed and examined histologically. The splenic architecture of all
30 MAIDS infected mice was profoundly disorganised as previously reported (Hartley ez
al., 1989). In contrast, the splenic architecture of the Vb treated mice with normal
spleen weights (below 0.25g) was indistinguishable from that of uninfected control
mice (Figure 3).
In support of this histological data, preliminary results based on FACS analysis
- 35 of spleen cells from day 14 pi Vb treated mice at 10 weeks pi showed cellular
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20 of cells would have been restored as a consequence of the immune effector response to
the second (untreated) infection. '

. 3. Vb Therapy Targets CD4" cells
- 3.1. Direct FACS Analysis of Spleen Cells Following Vb Therapy on Day 14 Post
25 Infection
FACS analysis of CD4"and CD8" T cells prepared from spleens of mice treated
with Vb on Day 14 pi was performed (Figure 6). CD25'CD4" T cells were also
examined as they bave recently been identified as having an important regulatory
function in mouse models of autoimmune disease and tumour immunology (Takahashi
30 et al, 1998; Shimizu et al., 1999). It is possible that these cells may play a role in the
regulation of the immune response to MAIDS. Day 14 pi and uninfected control mice
were given Vb therapy and the spleens collected at 48 hours post Vb treatment.
Analysis of the data showed that while all cell subsets are reduced by the Vb therapy,
comparison of the uninfected to infected ratios showed that it is the CD4" T cells and
35 CD25'CD4" T cells that are preferentially targeted by the Vb treatment in MAIDS
infected mice.
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20 Infusing Vb-treated MAIDS infected mice with spleen cells from MAIDS
infected donors completely prevented Vb from protecting mice from MAIDS
development (Figure 8). Moreover, the spleen cells that overcame the protective effect
of Vb were CD4" cells because when CD4" cells were removed from the donor spleen
cells prior to transfer, by FACS sorting, the protective effect of Vb was not overcome.

25 In addition, infusion of Vb-treated MAIDS infected mice with spleen cells from
MAIDS infected donor mice that had also been given day 14 Vb showed these mice to
be fully protected from MAIDS development (Figure 8).

3.3. In vivo depletion of CD4" cells at day 14 post infection results in protection fron

30 MAIDS development
The spleen transfer results are consistent with the interpretation that, at day 14
pi, immune effector cells co-exist with a clonally expanding population of regulator
cells which are CD4", and that Vb is therapeutic by virtue of its ability to destroy the
latter. Therefore, an in vivo depletion of CD4" cells at the 14 day pi time point should
35 mimic the effect of Vb. A flow diagram of the experiment is presented in Figure 9.
Groups of 5 mice were infected with the MAIDS virus and then treated with




To determine if mce protected from MAIDS by the day 14 pi Vb 3qe3gﬂeg3@
devel op an i mmune response which would then protect them froma subse nt .
15 rechall enge with the MAIDS virus groups of mice, given the Vb therapy at
day 14 pi‘,”Q/\@r“’é"?r"%chal |l enged with the MAIDS virus at 3 or RETEROON3st Vb
treatment. The mce were not protected fromviral rechall enge and

devel oped spl enonegaly and | ynphadenopathy indicati ng MAI DS devel opnent at
20 weeks (Figure 5). This is not an uneXgected result as the don nant

I mmunosuppr ession by the regul ator popul ation 20 of cells would have been
restored as a consequence_of the immune effector response t t he second

(untreat ed) PAREIeEb Ao o Repletae herigeiaitharshe GIof| OBCRE Bicel gubiehas
Anal ysi s of &gl pepi. OMdndcioRall AXiBSieYReld BEIRRdMoRaYe ddpdiRhnts 4P abtiiRIGLI ON
FACS anal ysi s 8f . +a}2{g CD8+ T . cells pr e}gar d from spl een:?l of mce treated
with Vb on CEp®4nghyReeona aely inss g g edeﬁy ERPSHIEY fulphate) PreciRgFtion| so
exami nfd as Téseiyig vavieo renad iya b&shedulebh iidf CBA" aslldaMi 195% RedudBor rRODS”
regulra or%

i.on i.n.muse. nodel s of .a | mmune .di sease and tunoyr

ool oo (GRS, S55¢ RGO (sa TharitiPs AP prRte SREGUHE, pONEHEnal
possi bl e t haantibhdgprepetatiesn.may play a role in the regulation of the i nmune
response to MAl D% | | of Ii ) '

t herapy and the S:[}F@%su]eg%nﬁné%{]@ag atﬂ4§%§%ra§8$)%?' ‘{}gh(%?%né\t(\gn%ﬁ)to%\f%% ysis
of the data BHEMEAtPRaf Mgl Sedeselopowsint insinfested mige sherelyumenickipg ttheeffest of

t herapy, cofmarih i 19 ol t 5divAlddSiocnngwads 't it 1S -
the CDA* F cell lgg%b’gét @3?541%5% 918 c?ﬂgf&ﬁalﬁg_npﬁ?%e?gﬁt ATy o 4t

by the Vo'l r @& ndritl had e estectqir disease progeessipn.) Bhistyowlt Viprtbes ermporis the

tP / AtJO3é:3221ﬁ33pB|ﬂ*ile3ifb t%a.ﬁpop%mtmrbf@hf Trc@tm ﬁsﬁmneeé@tﬁulytr@wrﬁﬁegw_atih@ﬁﬁmﬁ
arqgets + e S e revi ous. ex r.l n (0] maj O ne.ce
soboet s (comtiStorcelsb it pE NP R T S0P haRe TR0 p (MO ERt,,

Vb treat ment CDRbveputator ¢ells @ppisias the imnimtefSt celtd tosrespandnnefesstiuntivell [ty

targeted indj - a.subset of these.cells cl onal | i ng
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det er m nel§ f clgargnasgifdhabEdDS vints froaal its hogit ered at 14 days pi, is
elimnating a population of expanding CDC regulator T cells and thereby

rel easing effector cells fromdown-regulation and clearing the host of the
MAI DS vi r us. 4280l pEGDARCDIS#{ T Cellsps Ragulates 1955 received day 14 pi Vb

treatment and theAn adoptive transfer experiment was designed to directly test the hypothesis

that CD4+CD25+ T cells are functioning as the regulator cells in the murine AIDS

20 model. The same approach used to determine that the regulator cells are CD4+ T

cells was used to test whether the CD4+CD25+ subset are the target of day 14

Vinblastine treatment. Figure 11 shows the overall rationale behind the experiment.

2.0x10° cells of the regulator CD4+CD25+ phenotype were purified from single cell

suspensions of donor spleens using MACS beads (Miltenyi Biotec) using two positive

25 selection steps. The cells were then tested for purity by flow cytometry (both

CD4+CD25+ and CD4+CD25. fractions were of >90% purity) and viabilify using

irypan blue exclusion prior to transfer into uninfected (controf) and MAIDS infected

day 14 Vinblastine treated mice. CD4+CD25- cells were also transferred to allow that

the regulator cells may not present in the CD25+ fraction and also to allow for the

30 possibility that these putative regulator cells may lose CD25 expression as they
expand and become activated as was reported by Gavin et al., 2002.

Mice receiving adoptive transfer of cells were either uninfected (control) or

MAIDS infected and day 14 Vinblastine treated to examine whether the transfer of

cells would result in disease progression. Basically, if the CD4+CD25+ T cells are

35 functioning as the regulator cells then the restoration of these cells via adoptive transfer

should result in disease progression, abrogating the protective effect of day 14




received an adoptive transfer of _107 spleen cells from donor 9e jpre ed
as outlined in Figure 7. For each experiment [designated (1), n%ll)j

(I ED] grog;bs pshsted of 7 recipient mce and 9 donor m,r(g—MMm.@zmn G oup
receive V\2‘|0| e spI eens from infected mce that had not received any Vb

treat ment. Mce in Goup Hreceived whole 15 spleen cell preparations, from
I nfected mce, that had been depl eted of E%éb cells using a FACS cell
sorter after staining with fluorochrome-|abel ed anti-CD4 nonocl onal

anti body. Cell sorting resulted in renoval of 99.5% of CD4+~ cells fromthe

spl een cel| Vispainaticanon Wcdss plaspisichas BS8kUPHy WIBLPERHERND LEAT
_infected dongr m%l al so received Vb treatnent” on

| nf usi ng Vb- PP%M@D PRionf ected mice with spleen cells from I\/AI DS
:j nf ef:t ed donors cOhetestied of the a&@ﬂivedra‘dbfef Eﬂfﬁr@rﬁeﬂt ﬁﬁh% Rginfdct® dorernidy Ao
. devel opnent ver, the spleen cells, tha

protective e%@é@? {neﬂgl)l@bllg\tl)vé}t eﬂ%wfé’f)flg ﬁ gﬂgngnmgﬁra@iﬁr gfé.gqlt{%ﬂg\%&%nor
removed frd np%lhéfdahﬁwc&%ﬁemnot;@bldsd poti @rult i dnyasiafigs in thy IEA@ﬂcsmr@im
the protecti f
Voot Peat ed My Iy PEinfectoN2ectend o QU S8 inf GRS R wel NAIRARAC o,
nce that hath Praefgotgd \day h‘éthlnremlgd steciptaiis dissesenproagression bwas néddyly
protected fr gipaid Qﬁtéﬂé&ﬁ%h RH&@ES 4 ﬁhﬂéﬂfo@ll?% an&':c%nt Alﬁ‘el\éhéfé)mq gglﬁ/% eihtsCPA+

infeCfion results 1n protection fra

cells at day
devel opnent ?ﬁé‘eg FEREORPSIFSTR 3} wdinatiag that dsgase; g?@i@ﬁsednfﬂq’f etﬂlli’ékedly in the
interpret®i gmmphad:emﬁg tl@lﬁ@Dﬁ@DMrceﬂlMﬂ@e@chﬁ@@lQVLA‘I@S' spleefs @txl(S{weé!ltst}’ﬂ

clonally ex ati gn mhlch CD4+

ST e t her ap By 4eReh, B3O 62 Bed prrehiandy Heses fenals g SBng resmtn S Cetls™™
Ther ef or e, anmshn\bpﬂdhdémébcm& afd tBDED Lsefrhaticak, Wi tHACHIAY: pirtidn etngdthient
shoul d 35 m g ‘fe a&ggéﬁggpgzéssﬁé }‘@ctgfa‘céﬂsow di agram of the experinent iIs

presented in |gure nce were infected with the MAIDS virus
and then treated with JUL 2006 WO 03/ 070270 PCT/ AU03/ 00207 22 nonocl onal

anti bodi egs t 9. depkiak @ el 8E FORSKIBMATDY Sheebfisy CO4+ or CDB+ T cel | subset at
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20 produced by regulator cells (Gavin ef al, 2002, McGuirk and Mills, 2002). Briefly,
blood was obtained by tail bleeds of mice at the different days post infection and
centrifuged at high speed to collect the serum. These samples were then assayed for
| cytokine levels and the resultant data is shown in Figures 13 and 14.
) There are two clear peaks of IL-4 production, the first at 7 days pi and the
25 second at 14-16 days pi before increasing beyond day 21 pi. The final increase is
probably associated with the B cell oligoclonal expansions that are the dominant
feature of MAIDS in its later stages.
The same serum samples were also assayed for the presence of IL-10. IL-10 also
displayed a three-peaked pattern with an early peak at day 4-5 pi the second at days 12-
30 14 and the third at day 16 pi. It is interesting to note that a peak in the percentage of
CD4+CD25+ cells occurred on days 10-12 (data not shown), overlapping the second IL-
10 peak. Notably, CD25 (j.e. the IL-2 receptor) is expressed in a transient fashion prior
to the cell population entering the cell cycle and mitosis (Roitt et al. 1989). The
combined pattern is suggestive of a small regulator cell population expanding and
35 becoming functional at precisely the time when Vb or anti-CD4 treatment ablates
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I nfection. The results of the adoptive transfer exper| ment using uninfected
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2 pot is an ELISA-based technique that allows cytokine production to be
analysed on a single cell level. The cells of interest are incubated in wells, the base of
which is a membrane pre-coated with a monoclonal antibody for the cytokine of
interest. This incubation step can be with or without a stimulant for the cells. As the
plate is not moved during the incubation the secreted cytokine is localised to the
25 position of the cell as it is captured by the antibody bound to the membrane base such
that every cell that secretes cytokine leaves a spot on the membrane that is visible
- following antibody detection. The technique allows quantitation of the number of cells’
producing a cytokine of interest down to the level of a single cell. For this experiment
splenic WBCs were collected from mice at days 0, 4, 8, 12, 16 and 20 pi using the same
30 protocol as for the intracellular flow. These cells were then incubated overnight on the
1L-4 and IL-10 ELISpot plates without stimulation. The plates were then developed and
the spots counted. The results for IL-4 are shown in Figure 16 and for IL-10 in Figure
17, :
Again, as with the intracellular flow and serum ELISA, a similar trend is seen
35 for both cytokines with increasing numbers of cells expressing each cytokine up to a
peak at day 16 pi, followed by a marked decrease by day 20 pi.




5 cells of CD4+CD25+/- phenotype did not result in any changena @g 2&%5
weeks pi spleen wei ght of uninfected recipients. However h
CD4+CD25 were transferred in MAIDS-infected day ted
recipi enté’odﬁ}sag{!azz(é progression was readily apparent. Int e&é%\@ﬁé{ﬁa
is a statistically significant difference in the spleen weights of these
two groups (p=0.033) indicating that di sggse progressed nore markedly in
the 10 group receiving the CD4+CD25+ cel |l | ndeed, control MAIDS spl eens
at 10 weeks pi  are about 0.5-0.6g in these experinments. These results
suggest that the regulator cells exist in both the CD4+CD25+ and the CD25-
_ fractions, with the CD25+ portion being the nore active in suppressing
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described hegiémed regression was due to elimination of the CD4" regulator T cells af those time
20 points. In a series of experiments involving the selective depletion of CD4" and CD8*

T cells the regulator cells were identified as being of the CD4" pheriotype.

The chromosomal DNA of inbred and wild mice contains multiple copies of
sequences reactive with MuL'V nucleic acid probes. Among these sequences are
complete, potentially infectious genomes of numerous MuL'Vs (Chatiopadhyay ef al.,

25 1980). All MuL'Vs share high sequence homology. We hypothesize that when these
endogenous MuL'V proteins are expressed during development they are recognised as

self-antigens by the immune system. Due to the high level of homology between
endogenous and exogenous MuLV nucleic and amino acid sequences an infecting
MuLV may also be partly recognised as self by the immune system, and any immune

30 response to the viral infection will be down-regulated, resulting in a lack of viral
clearance and the development of discase.

Example 2
A human subject suffering from a HIV infection was subject to HAART for at
35 least 6 months and then taken off the treatment. Viral load and c-reactive protein levels




5.2 Cytokine levels by intracellular flow 5 Intracellular flow%Hs @Lqﬁmgod
t hat has been devel oped and used to exam ne the "ex vivo |evel 04 ‘
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ease. Approximately when the levels of c-reactive protein begin to decrease as an
indication of regulation of the effector cells the subject is administered with anti-CD4+
antibodies at a standard dose such as 300mg. i
The patient is then continued to be monitored for HIV markers, such as
determining viral load. If there is evidence that the infection has not been suitably
25 controlled the treatment can be repeated.

-

Example 4
A human patient suffering from an HIV infection is subjected to standard
HAART treatment. Following the conclusion of HAART the subjects c-reactive
30 protein levels are analysed as generally described in Example 2. Preferably, c-reactive
protein levels are determined at least every 24 hours. Approximately when the levels
of c-reactive protein begin to decrease as an indication of regulation of the effector
cells the subject is administered with vinblastine at a standard dose such as 3-4 mg/m>
intravenously (Casciato and Lowitz, 1995). Vinblastine will target dividing cells, such
35  as the regulator cells, which begin to clonally expand to control effector cell levels.




6. Summary This exanple indicates that there is a popul ation gf &@ﬁgﬁbﬁg or"
cells that down regulate the i mune response to the MAIL) S Vl

allowing the virus to proliferate and 5 cause disease. R he
regul at orWOMPY2W {he appropriate tinmes after infection gﬁmyﬁ%ﬁ
effector cells (such as B cells and CD8+ T cells) to nore effectively clear
the virus, preventing the devel opnent of disease. These regulator cells
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be down-regul ated, resulting in a l'ack of viral clearance and the

devel opment of disease. Exanple 2 A human subject suffering froma HV

i nfection was subject to HAART for at 35 least 6 nonths and then taken off
the treatnment. Viral load and c-reactive protein levels 1 JUL 2006 WD
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26 were determ ned using standard techni ques on sanpl es obt a'?nfd %Tﬂﬁ@
and after the conpletion of HAART. As can be seen in Figure 18, “i :
resul ts shegyeslsdazeipon conclusi on of HAART viral | oad incpgﬁgﬁgs,‘,(zqu was
followed by a decrease in viral load as a result of 5 effector ceﬁ
activity which in turn was foll owed by another increase in viral |oad
resulting fromregulation of the effector E‘;cel | s. Creactive protein |levels
closely mrrored viral load indicating t?hat assays for this protein are
useful as a marker for effector cell activity, as well as viral |oad. 10
Exanple 3 A pymrrpROEt suffering froman HV infection is adm nistered
with a vacci m'ng retroviral antigenic pol ypeptides. Exanpl es of
such vaccines are reviewed in Dennehy (2001) and Moore et al. (2001).
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selected fromC2, C3, ¢4, C5, C9, B, d inhibitor and C4 bindi ng protein,

fibrinogen, vdmeMhéthedorthifmatt Ghere(nXiheadtiutel phass iiftflam@alorg Midriedryiget r ypsi n,
(err)2-ant0i iva%(r:ﬁtn hsep%lrli n cpf actgr 11, plasm nogen activator inhibitor
|, hapt odiSHIVR 2HE B d '%?méé’%%%e&sm n, manganese superoxi de di snut ase,
al -acid gl ycoprotein, haene oxygenase, mannose-bi nding protein, |eukocyte
protein i i b SOGE g]']ﬁﬁ- B e leh i 4. The
met hod o??'cl a%g%&ﬁmﬁe&e?%}% %’gg%%éllﬂﬁﬁ(g yagut%ﬁé_asgglldg@' am}gl{yg%@k%ar ker is
c-react i V& sppgedifiom the grow pensitiiag ofk creaptivesprotaiie sefum emaloibei sFvE acut e
aﬂase_ i nzdﬁmtli)éd&n?{eﬁﬁho?ryﬁm&ﬁf ylr&aﬁ@/ée%ctied,ﬁfmlﬁcmt@, gm,t @9,@9{3,@1? m 1,
erein the. acute se..infl ammatory marker negative acute .phase

't | et s £ Hading orelEtn GaTHpEes xphvEilcfiat dRion Ko -HEGHPHDe acut o
phase i nfdhamichgmptrypsike b2-dnsipkeéct kepafin ocofhdier JI,oplasainogess tactigntof .
al bum n, . - al buym ferl Al apoAll, a2 HS gl ycopratein,
inter-( erl%uﬁt&lypgi r%l QP tr?%!%?f’or a%‘%SP %ﬁlg’t ic(glrur%o_ Fren: gfnf‘g apnreo ert _erox1c?e

dismutase, ol-acid glycoprotein, haeme oxygenase, mannose-binding protein,

leukocyte protein I, lipoporotein (a) and lipopolysaccharide-binding protein.

4. The method of claim 3, wherein the positive acute phase inflammatory marker
is e-reactive protein.

5. The method of claim 3, wherein the positive acute phase inflammatory marker
is serum amyloid A.

6. The method of claim 1, wherein the acute phase inflammatory marker is a
negative acute phase inflammatory marker.

7. ‘The method of claim 6, wherein the negative acute phase inflammatory marker
is selected from the group consisting of: albumin, pre-albumin, transferin, apoAl,

apoAll, a2 IS glycoprotein, inter-a-trypsin inhibitor and histidine-rich glycoprotein.

8. The method according to any one of claims 1 to 7, 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 ceils.




8. “The met’had -according to any one of clainms | to 7, wherein t8d J8LhgEs
conpri ses anal ysi'ng sanpl es obtai ned about at |east every 48 hours fromthe
subject after the increase in the nunber or activity of effector cells.
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the method conprises anal ysing sanpl®s obtained about at |east every 24
- hours fr th I increase.in th u L .or,actiwxliy of

ef f ect orcg?el I_ghélljlg%t%_ﬁgeacg$}d§{gt:%$rp%8¥i qﬁeo(?lég ?linclz 1i ﬁoc?eg‘%gegeu?ﬁgél%%éeé of ,
-and/ or acwmpgisessenagisingcsapiplescaithised phasd tak tbasicryiens24 howetfrooy itreugibfest t he

manuf act upR, fe iﬁ‘cr@ﬁgii&ﬁ{@aﬁhgeﬁjﬁr aﬁ%ﬁg&?ﬁfgéﬂ)ﬂgllﬁo a mammal i an subject with

-a retroviral 1nfection, ereint ject wIll be subsequently ,
adm ni stered with an agent which inhibits the production of, Ilimts-the

function @f, angdbeh BePbEAYS wHAOHMEARLYS kehhBberaT0ath@r Riivattd e kétwgE Ny of
adm ni stration of the .agent will be_sel ected such that \t;%\?g.actlwftag of the
d FRMETE |1kt

ef fect or CUF 1 Grecifd) PEHBY Be 'LTYHPF i fo%nthey manyfiekue uati ons
in Ej he | exdelisisefingim ammjdwﬁvﬁtﬁmﬁoﬁyﬂﬁﬂek@cﬁm iwheldig tlgidﬂibjmt wil | fbe
used to assgi i et er m ni.n n.,the agent, .i.s. ihi,stered.. 11 . Use o
o agent i B8, e Gl AR O by 1° pPAE i BN R EPREOBOL st o
dest r oys, limigg tHeafuactiorlof safdior déstropmnugeletonrcellnfarsl whdiconthentimingy of
adm ni St efubfifisfidh of AIHRL: A1 BRELeq bl i IR SBYIY BF sl iRfldr Qs Wherel n
the subject w have beén previously adm nistered h™a conposition 1
whi ch i novidlaatPer signifieamlrredycedana} piherein fluguatians infthedevsls fean aculf r ect ed
agai nst tfpasd Rila@iatsts maRe Mhes itjedtReilasened W hisifign dlééléﬁhﬂij:% ®hed at a
S W

time selected such that the activity of the effector ce not be
si gni fi cdRtf§FF I Steidd wherein fluctuations in the levels of an acute
phase inflammatory marker in the subject will be used to assist in .

det er m ni;ng n the _agent .is,admnistered. , of._a.conpasition which-
i ncr.easesﬂt h%ﬁﬁ%@ & F W&Hﬁ? W%ét?tt ?/gﬁogg&o&cfjfgg%q?%hecéﬁnfgo%gﬁg%@% agai nst -
aretr ovidestsovsntegahitagetls foshihe mamifidiire oftahmedicaderdtfoo adoinistéring tosa t he
funct i on 1ffmmBRLH Ofhi e SRR YSrerd GMH! Akl ShhdedOfhe 1P MA 3L bEP! 8
medi canents | for adm nistering to a nanm&l I an subject"wth a retroviral

i nf ect i oPrevipishe pdmpmgered ywitle atcopnositiva whigh Anceasee thenmembernel, ep#Posi ti on

bef or e t hetiaden effe@bt coedificidt H8inst i 880 @fusadid %@ﬁeﬁrﬁmeod’%eﬂtfwﬂhﬁe agent
| ect ed ,such.that, th th ef f ect or ﬁg l. not be -

wll be s activi of. the wi ] |
si gni fi cﬁﬁmwﬁf:@&@éé‘&}mﬁﬁﬁl%&ﬁgﬁﬁ‘ﬁhmﬁ [L%taﬁg’t”i%ﬁgthenef ”ET|c8 Wéﬁ ngk {’%n acute
phase i nfsignificnty yredesede rant nwhéreins apeations id (e lesehd of caraasits tphase
det er m miﬂ@a%gt%r)‘ Pn%r&gelﬂtthé %ugjggt" WP E)g ruggd to assist in determining when the

agent is administered.

12.  Use of a composition which increases the number of, and/or activates, effector
cells directed against a retrovirus and an agent which inhibits the production of, limits
the function of, and/or destroys, regulator cells for the manufacture of a medicaments
for administering to a mammalian subject with a retroviral infection, wherein the
subject will be administered with the composition before the agent, and wherein the
timing of administration of the agent will be selected such that the activity of the
effector cells will not be significantly reduced, and wherein fluctuations in the levels
of an acute phase inflammatory marker in the subject will be used to assist in
determining when the agent is administered.

13, The use according to any one of claims 10 to 12, wherein the acute phase
inflammatory marker is a positive acute phase inflammatory marker.




13. The use according to any one of claims 10 to 12, wherein
phase inflamatory marker is a positive acute phase mflamra?hfyﬁ‘ﬁ'a:zﬁ@ﬁ
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inflammatory marker is selected fromthe group consisting of- c-reactive
protein, serumanyloid A serum anyloid P conponent, conplenent proteins

sel ect ed {4, 0MTGRusE3f ofofn 185whé&rdin tﬁe pbditivé %ﬁt@?ﬁé&é iR} REHREISPT Ot ei n,
fibri nogenie&?@n W | bebrand factor, (err)l-anti sin,

(err) 1- antiCRInGeP B iSFOUD SFISEng i HIesHY S, prq%@ﬁaﬁqrﬁmc%%leldo% pgrum

pl asm nogenylaiti m&ﬁptrnem l@hﬂnblehﬁ:ht bnotéiﬂiiéeﬁ@teﬁtﬁdfm d12€3pO8xCH, Caga wlopl asm n,

manganese. er ox srrut err acCl tein ne .oxygenase,

e ves BrRMREL 8% 8 bifdind BiRE, sbEhder: S5 WYRRRIRE &1 RE By

l'i popol ysabemnydmtrbpmu n@,—qmrtlptasmm, Adparitheofager df, planinogey astrertai n t he
ositive a ke ea 0 6. The

posi tiv ﬁiﬁ}l&ﬁt? 4pp %1%?{0 ?rgg%gﬁl}ﬂ]g% Jerdlgpl 'iq ﬁ{a%lgeﬁle% EiePoxide

use of clarm posIt1v€ acut anmat o )‘/3 marker is
serum amdignutage, «t- aCfm@Imf@é@orhﬂeﬁ& thyawsm@w@m@r@nmg 18ratein] 6,

wher ei n tREKRGRIProtdin Il 1iPSpora@H @) StERRDoBRM AN ABEBHNc\WieBint he | evel s of
the positive acute phase inflanvatory marker have pedked and begun to

~decrease. 18. The use according to any one of clains 13 to 16, wherein the
agent Wi I15 be Thedst of slaéh ad, whpreixihegositiye whea phire infllaheatosf marleais

particles agt\l?eeﬂm% to stabilize or increase follow ng adm ni stration of

t he corrp05|et 0 8rein testi ng for viral particle levels in the subject

wi || begin when the positive acute phase inflammtory marker |evels begins

to inereage f oiaut REcAMTIAl Shedll @B lidbd RoROPRASI AN Slimabdy i o

according to any one of clains 1 erefn the conposition conprises
a retrovi CRmaRylGdA ¢ pol ypeptide. 20. The use of claim 19, wherein the
retroviral antigenic polypeptide will be provided to the subject by

adm ni sterin VaCCI ne o risin ret OVI s ntJ ni ¢ ol ypepti de
oo o Dhel g el B8 iaelS ey A an SR (9 1A e e R P o i n

t he vacci atbnihistdrétbappc@nmaieisewhant}mdpmmmf the @Bsnﬁfdﬂ ecuts phat inflanmath®; wherein

the anti i b A VI ded to the subject by adm nistering
a DNA vag@lgllng fe?%gﬁygglpetda?]ﬁb tr"f)oc\f;eim?ea "antigenic polypeptide. | JUL 2006
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18.  The use according to any one of claims 13 to 16, wherein the agent will be

administered approximately when the number of viral particles has begun to stabilize
or increase following administration of the composition, wherein testing for viral
particle levels in the subject will begin when the positive acute phase inflammatory

marker levels begins to increase following administration of the composition.

19.  The use according to any one of claims 10 to 18, wherein the composition

comprises a retroviral antigenic polypeptide.

20.  The use of claim 19, wherein the retroviral antigenic polypeptide will be
provided to the subject by administering a vaccine comprising the retrovirus antigenic
polypeptide and a pharmaceutically acceptable carrier.

21.  The use of claim 20, wherein the vaccine further comprises an adjuvant.
22, The use of claim 19, wherein the antigenic polypeptide will be provided to the

subject by administering a DNA vaccine encoding the retroviral antigenic
polypeptide.




23. The use of claim 19, wherein the antigenic pol ypeptide w Ig 1b ;{Pr@ggded
to the subject by the consunption of a transgenic plant expressihg t
retroviral antigenic polypeptide. 2487 Use of an antiretroviral drug for
t he manufacture of a nedicanment for admnistering to a mammal i an subj ect
with a retroviral infection, wherein the subject wIll| be subsequently
adm ni st eyed wWikhs@Bf @l@ﬁl'i‘tl9mh&9in'tﬂé‘hxméeﬁictﬁb@yﬂébﬁ&@%fill B8 pRfvidedlid ML s the
function SE‘L' a{;ld/or destrqys, .regul ator cells, and erein Lhe,tl m ng of
adni ni st rPIeShPHING FROSUGEHN Rf pIARecIE BlPeEKREEHS G SN AEHERSy of
ef f ect or me¥deptideli rected against the retrovirus will not be significantly
reduced, and wherein fluctuations in the |evels of an acute phase
i nflammatory marker in the subject will be wused to assist in determning
when t he ZgentUsesofian mitgtiesacl &bz fosehef mamfagert ofvhi akedicatichi tfer t he
roducti : otk UNCE . E[O : I cells
For the nandpsterinyd 3 Adalsachbic Qi Aok eGPl BbRb 00
subj ect vivilhbe splseqensitly sadmintsteead with aghegeat wvhiche inhitjjsedbe mpductipawd. been
previ ousl A M Ric8ES Gf WakdlordflestBl 4, R ERING Tdlls, ridIwh&Rth WRefi8iny §he agent
w il be dmi ni stereg at a tlﬂ'ﬁ sel ect ed Sﬁch that the %gtlwty:of effector
cel I's di raspiaigratpn pkfhe qgeat vall bs,felqgiedygych ek theeackiyign of is&larPT yelleduced,
and wher edifecfeduagaindti thes rétfovirthe Wil ebs beokigalficagtly ereplide andf Waemht or y

mar ker ingthe subject will be used.to .agsist. in et erm ni wh t he agent
2" dn ni eI LERE (els o 38 L4TE Dm0 AT or] et e B8 Pthe ci

i nhi bi ts ushé tpassdtiotdebammading whiemiltesaigehtas fdmitistenad.of , and/ or destroys,

regul ator cells for the manufacture of a nedicanents for adm nistering to
a manmal i an subject with a retroviral infection, _wherein the subject wll
be adni ni&x er déseilen agert vapieh pbibitsithe prodyetiop ofelimits theBimgliemef, andiply wher ei n
the tim nges@bysaeeiultitsit éetlsi fBN Rl miiachgie tif aMnkdichfetgbeadRhisietily ohat the

activity of the effector.cells wll. pot. be significantly reduced, and

wher oi 1 rRUEEHGES SHIe Wik RereeVictlsnbRtion SEHED (RSB PSR SR mar ker

i n the subpeoctsiyvadinifisterededith an agisdtaiviah dogf andiwhengn whe agdrtewitigent 1 s

adm ni st e - . I t . | ai 24 1.0 wher ei n
the acut digistled hATLHE SIRER bith M e BNIBIE Qisofor S ailchuddhatlly 1IT0T 0T
mar ker . 28¢ reyins avib ot besignifiranthesduded, amkwhersin fluatuations én hsdeesls _

i nfl ammat gry, @i@ﬁtﬁﬁhﬁb@ inf8hRGHoRH rhdrReP I ehel bt CRIIS be lisB® 19T assisr ffact i ve

protein, cferum_a old A serum  anyloqid P conponent, conplenent proteins
sel ect ed $5IGMINE When thepgepts adminigiereds] i nhj bitor and C4 bi nding protein,
fibrinogen, von WIlebrand factor, (err)l-antitrypsin, al 31 JUL 2006

26.  Use of an antiretroviral drug and an agent which inhibits the production of,
limits the function of, and/or destroys, regulator cells for the manufacture of a
medicaments for administering to a mammalian subject with a retroviral infection,
wherein the subject will be administered with the antiretroviral drug before the agent,
and wherein the timing of administration of the agent will be selected such that the
activity of the effector cells will not be significantly reduced, and wherein fluctuations
in the levels of an acute phase inflammatory marker in the subject will be used to

assist in determining when the agent is administered.

27. The use according to any one of claims 24 to 26, wherein the acute phase
inflammatory marker is a positive acute phase inflammatory marker.

28.  The use of claim 27, wherein the positive acute phase inflammatory marker is
selected from the group consisting of: c-reactive protein, serum amyloid A, serum
amyloid P component, complement proteins selected from C2, C3, C4, C5, C9, B, C1
inhibitor and C4 binding protein, fibrinogen, von Willebrand factor, al-antitrypsin,
al-




‘38 éhtichynDtrypsin, az2-antiplasmn, hebarin cofactor 11, plas
activator inhibitor |, haptogl obin, haenpbpexin, cerul opI asm nrg ﬁﬂ'ﬁ'gar?iggﬁe
. superoxide disnutase, al-acid glycoprotein, haere oxygenase, ,
- mannose- bi nding protein, |eukocyte pégtein I, lipoporotein (a) and
|'i popol ysacchari de- bi ndi ng protein. The use of claim 28, wherein the
positive i sﬁgﬁg ke reac rote . The
use of cI%ﬁﬁﬁgﬁgﬂaﬁﬁl %d %@%tﬁ% acut %&% asga h%%gﬁﬁﬁg%rgghar is
ser um anyinbibdton. 13 1hapT¢$0hme h@@mpdmg caubpaseite  ghanghaéses sn_lperp&ldso
wherein t t b S | s of
HiSmaAgsn! 0¥Y' LAdid glgr HL ﬁa@érﬁavégge ééde sWBEHHild SorbRUE

‘the acute phase ’in begun.to decréase. 32.
The use aleBkrayt WOEWBWOW@W@? (a9 pad Hponplysaerhgn e‘hﬂ’é‘ﬂ@mo’{eﬁé agent will be
adm ni stered apprOX| mat el y when the nunber of. viral particles has begun to

stabilize ncreaefol OW_n nlstratlon of t conposi ti on wher ei n
Cesting T8F vi VR Usefl claigh 28 PevEriE The pastiy e iedipssunt Py AT Pevel s

the posit¢vectcdp@tgiase | nf | ammat ory mar ker begins to increase follow ng
conclusion of the antiretroviral drug therapy. 33. The use according to
any one of claim24 to 32, wherein the antiretroviral drug therapy is
HAART. 3430. Théfheswealf@dﬂlmit&gwlr@rmyhmmltwre achimi pmselﬂlﬂmmmOryvm@k@l i t he
agent is iafA.om the group consisting of anti-proliferative drugs,
radi ation, an nt1bodi es which inhibit the down regulation activi ty of
the regulator cells. 35. The use of claim 34, wherein the

anti-prol gfer atﬂeV@sed:idéQrdu§g bee bed of ERME be to grooumefeqm&;&ﬁ iR wall be

Vi nbl ast i n(g_nand a dro. vinbl s Stg g He use 4, wherein the
ant i body $#EMgH{Ge oxigiately hegdhe Javels ofit E;a‘ELHeB ?Fed a‘B@*‘Fﬂ%W‘% to 36,
wher ei n thevelpebkevdndbeginsto deleasd.ed from the group consisting of H V-1,

H V-2, HTLV-1 and HTLV-2. JUL 2006 39 38. The use according to any one of

clains 10 to 37, wherein the manmalian subj ect is a human. -
32.  The use according to any one of claims 27 to 30, wherein the agent will be

administered approximately when the number of viral particles has begun to stabilize

or increase following administration of the composition, wherein testing for viral

particle levels in the subject will begin when levels the positive acute phase

inflammatory marker begins to increase following conclusion of the antiretroviral
- drug therapy.

33.  The use according to any one of claim 24 to 32, wherein the antiretroviral drug
therapy 1s HAART.

34.  The use according to any one of claims 10 to 33, wherein the agent is selected
from the group consisting of anti-proliferative drugs, radiation, and antibodies which

inhibit the down regulation activity of the regulator cells.

35.  The use of claim 34, wherein the anti-proliferative drug is selected from the

group consisting of vinblastine and anhydro vinblastine.
36.  The use of claim 34, wherein the antibody is anti-CD4+.

37. The use according to any one of claim 10 to 36, wherein the retrovirus is
selected from the group consisting of HIV-1, HIV-2, HTLV-1 and HTLV-2.
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38.  The use according to any one of claims 10 to 37, wherein the mammalian
subject is a human.




