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| NVENTI ON: . The present invention provides a nethod of treat &sz 5t r ovi r al
infection in a mammal i an subject. Mdre particularly, the present invention
provi des a nmethod of treating a retroviral infection which |leads to an

I mmunodefi ci ency-rel ated di sease in a human subject. BACKGROUND OF THE

| NVENTI ON zO Human i mmunodefi ci ency virgs (HLV) induces a persistent and
progressive infection leading, in the vast majority of cases, to the

devel opnent of the acquired i munodeficiency syndrone (AIDS). There are at

east two distinct typeA RETROVIRNLIMMUNGTHERAPY™DS, H V infection

eventual ly | eads to i mmune i nconpetence, opportunistic’infections, 15
neur ol ogi cal dysfunctions, neoplastic gromh, and ultimately death. H V is

a nmenber oFIELR OFFTHEMNVENTRON:Y of retroviruses. Retroviruses are snall
RNA genone, and replicate

envel oped viru ontalLn a single-strande

via the insert?@%é%%gn ePﬁ&O@rPi@aﬁfqu@mﬁﬂwrad PRi4Rg palreyisdluced by a
viral : \E entfelelipn Bve menimadianceiibpécts dordt tici[’ﬂl%&llfy(,)‘ﬂhé psent ffjontien for 20
exanple, o i £ s__human, T-.c U Vi ruses

(HTLV-1, | |? 1 z§!, E_:e?,lmuﬁsfgﬁéggﬁgﬁ?ﬁoﬁgﬁl ]aurfﬁce‘!%wﬁ’ééﬁ ﬂ;ea%ﬁﬁﬁénc

ret rovi r usERURRdelpNoyralated discabein o hanstssuifiect. vi ral core, composed in
part of capsid proteins designated p24 and pl8, together with the viral RNA

genone an E %.’.aqui red for early replicative events.
Myri styl at ; iter viral shell around the viral

core, Mhich i s HimahimmusodéRsiBaed vivas Feii gﬁgﬁgyg[g%?ﬁs&@fﬁ_{]&pe derived

syt hes ze Beg e RtieRe R, 40 e Rep BB ar ALY pRsecicien oh | & cl caved
by a cel | fereleproenteitheadgmired iratnunodefitignty syndivend)| [ OfiRirdgre JP41
. et 7 acel Lora g digtfot GBes CRRRSA P VoL HERIR:E oy BRenaiR, Te Sfertipn wi t
gp41, pos s‘F‘fﬂD}'l#uV J&a_@fs teringune immgnipetence; opporunidtic inféettdison i s pandenic
Atho Lﬁﬁ%ﬁ??%&‘“ﬁ?’?ﬁ???ﬁﬂs? BBt B P Bt MR ST AR O e ective
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by a virally-encoded reverse transcriptase. Other refroviruses include, for
20 example, oncogenic viruses such as human T-cell leukemia viruses (HTLV-1,-

II,-]I[], feline leukemia virus, and the murine type C retroviruses.

The HIV viral particle consists of a viral core, composed in part of

capsid proteins designated p24 and p18, together with the viral RNA genome

and those enzymes required for early replicative events. Myristylated gag
25  protein forms an outer 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
80  isa transmembrane glycoprotein and gp120 is an extracellular 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
35  the design of effective therapeutics, currently no curative anti-retroviral drugs

or therapies against AIDS exist. In attempts to develop such drugs, several




i ntervention (Mtsuya et al., 1991). , Attention has been &&qm;q?@gn{e
devel opnent of vaccines for the treatnent of HV infection. The HV-

envel ope proteins (gpl60, gpl20, 5 gp4l) have been shown to be the nmjor
antigens for anti-HV antibodies present in AIDS patients (Barin et al.,
1985). Thus far, therefore, these proteins seemto be the nost prom sing
candi dates to act as antigens for antiH V vacci ne devel opnent. Sever al
groups have begun to use various portions of gpl60, gpl20, and/or gp4l as
I mmunogeni ¢ targets for the host i mune 10 system (US 5,141, 867; WD

92/ 22654, S98E4 90/Q7119;, US 6,09Q, 392). Despite these efforts,
an effecti\/_\%&%%:ci.né s%_r!aﬁee%ﬁ‘iaé V¢ hegen F@%ﬁlaﬁl’ﬂdz%ﬁtawew fortherapenticas not
been devel dFdervemHendMiturya atrmlet®9Dn provi des an al ternate i nmunot her apy
for treating a roéyd \ 1.on. UMVARY THE | NVENT| ON The
present i nventor hg}g n%tﬁ.ésdb?%%ﬁ”&ﬁ%eégtdéy%&ﬁqw@ﬁ?@eé Oﬁtk?ﬁune cells
are producdBeqteE gl SH¥eintertian. \ Bhe HI¥es enbelope ipobleiis (Fpnen) gi12bbr e

parti cubar |gpd1) havé BRERSHSYSE &8 PRl e AL B! i Wrfh Ay LatLovi rus s
20 capabl e of (%]&unt' an. i mmneé)glgg%lo S€ fyaeﬂ%g %e[hq‘b H‘ngbpﬁ?eﬁugh a group

of cells hérarfg PoipRisdBaen at@ladosey  Bouofarchierafors, theeever, a

second popupratdins seémdelHestharfos! gnﬁgﬁfél&%ﬁiﬁl‘{{b% Fb %@ﬁé'sﬁth‘agﬁb%?% + fector

cells", herggy I referr to.as "regul at t he
mamal ' s abi ity gg gF#’élé’PP%FéFy EBRYaL growps ﬁa‘ﬂpw@qm@ vasiqus\partions
itﬂf ?CL i on. Ofipgfm gP13band/agpig mmuhbg@ﬁ@qa@érgﬂ@%yhogﬁm @oplosed

at hugpang STREY 56 20RY | [ us,or near honol ogous
to retrovi rayg s§ﬂ]§nées f?gg’gmngg/gzﬁﬁ#gﬂgﬁgaﬁﬁgi ﬁ@@ﬁ@?@%@t abl e
heritabl e &% g ;- Lespitatthege pffops carepifectivic vatmindytratags dorstaguences may be
recogni sed tmttkﬂﬁltbfWihf&t%ﬂ%smenoé%Je%%dm”e -response. 30

then S

Subsequent i nf eﬁﬁ]iﬁon by a retrovirus nma al’so be partially recogni zed
as "self', limti &’Iﬁﬁ%ﬂilﬁ"ﬁﬁﬂgo%%@‘éﬁlﬁgaatﬂlteil‘ll@tetimmmnm&lemmimessfuI
i mrune r espmading Tteteovyiragofeetibpat | east in part, may explain why up until
now itqhas been difficult to devel op an effective vacci ne against H V.

Support for_this hypothesis has been provided by Rakow cz 35 Szul czynska
and co-wor .&MM&E@MMVe shown that sonme antigens associ at ed
W th breast canggk #k& I nd; | nol ogi cal | 1 ~ JAnJ 2005 3
simlar to gﬁot ein @néggégéﬁf?hﬁéﬁﬁ%waﬁ?ea&gt‘%?m pltons f dmHBERe e de
for other CEhnt8F%Pradcgddntiesponsedlrebovinused Whed) infastemnapadls et et i bodi es
whi ch bi nd partiedlarly, fas it ed ilﬁgrllﬁg%] L8 fuch..as .Sj ogren’ s
syndr opg apgd Mgtogm c | ugus gr y%%éﬁrrg{fgsus. uﬁp@f@gﬁ%ﬁa éreé{o Ss%ar ch 5 of
the human gehome HAPABRLES GRAAIRRRE ferRoRSE REuinsttTd virentyough agrgapone
oo s oty sfanel o karde (Aol P DR | Be LU0,
expand in bgg ponser? t8fo aﬁsna@alﬁtailﬁoeﬂr%ﬂié"’e}?wg‘ %egalﬂt%ﬁb%’eg%pt@ ‘-‘@i]ﬁ"and. Thi s
provides a el@(ﬂ?ﬁ@?ﬁlbhrafwgd tprelmguldtoecell Odliciiting tid maeimePsabiviy t he
regul at or t¢ effbstivelficoBitrol Bl BraHi BBt Mol AR QHGE I S -
25 Whilst not wishing to be limited by theory, it is proposed that humans
contain many sequences which are homologous or near homologous to
retroviral sequences fragmented throughout their genome as stable heritable
elements. Accordingly, proteins encoded by these sequences may be
recognised as "self" during development of the immune response.
30  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-
35  Szulczynska and co-workers (1998 and 2000) who have shown that some
antigens associated with breast cancer are molecularly and immunologically




Accordingly, in a first aspect the present invention provi‘?c@s od of
treating a retroviral infection in a mammalian subject, the r?’ﬁ!]@w

conprising adm nistering to the subject a conposition which increases the
15 nunber of, and/or activates, effector cells directed against the
retrovirus, and subsequently adm nistering to the subject an agent which
inhibits the production of, and/or destroys, regulator cells, wherein the
timng of adm nistration of the agent i$ selected such that the activity of
the effector cells is not significantly reduced. 20 There are nmany ways in
whi ch the rl,z%ﬁler and/or activity, of effector cells directed against a
retrovi rusf ;gio Prtetnsenpoded iln SYigmitarbsettationis Have been phydean

i nadver t entfor nthertdannesi th ddtBHOEICEY bf A prick of a
syringe Co%ﬁfcﬂil{igdtﬁﬁi-ﬁi'r us. e% i s, wel ?ﬂsﬁ%ﬁlﬁﬁg?#@%?ﬁﬁg&%ﬁd
researchers run the sk BePajients withantpimmung disgases sugh as Sjogren'ss i nj ury.
Similarly, syRéroyeaand systerhioclupuie ceythompltonse dnirthéicreda BIRST M.obh

i scarde " on . ach) .and nugglngs w th suc

Syri nges. Tcrof e Binortl] dltabie S wilh s B s R BO NS TS BHE 1 cul ar | y
H V, the n@fREMeIsIeBreeindicatsi maniyl teginrishuf sigtifiosnbiklehtiey bsiwseatthe

i nvention. 3@ gEhenm®t hod of the.present invention can also be used to treat
a manmal i an su%)' ct %Eh has been infected with a retrovirus for sone
time. Although ttﬁtéa% geR pofeshihet thestlative oofmur df effeatoreally ekpant exposed

to the retinvespmmsetthenaddidenteiefe thatbher Ve anty; : |ead to
a furthgr %g,ﬁjggt&ﬂ?wct%ll resggﬁ}%se e_i{h!ﬁ, r%%?ggf%&n% é(%{r pg'flt mﬂl“l???@‘gag%%te t he
regul ators qf, HeSREWPeHIcRIPgRSton of, ar gesyoy., the reguleteraedlst nf ect ed
with a ret Vuilstasaipdnining the'sfiedtopicelisant i retroviral drugs to keep the
viral |oad | ow. : j \ | d be adm nistered wth th

conposi tion %ﬁﬁ?ﬁ%ﬁ@é%éﬁ%&gﬁg&% SFeR ﬁ&ngsI-Be SWP’&Odt he
subsequent 4 Hrgargiiogirabinfeptdon fe atmamnbaliabhidiject; dgitetiesd cel Is. 5 In a
preferred eohgs hdffi f , iS: adm ni st e,ed

appr oin%’rat ?ﬁl V\A‘?g?ig] CD&&:%%H%% E%ﬁeaﬁn% er sé#g‘B@ng@éQ’E@“’?‘&nFEéﬁ%ﬁb@ to the
adni ni 51 r ati O B ARVOp apBYMes.gifeckanadlsrdireated againet thermethovhat, 4@ agent
o SRl g R plofinghe the SebRMBR g WhicH B BleD 150, bndt
o stabili 8 owi ng, adm nj stration of the conposition. In
yet anot hef’%ﬁ%ﬁéﬁ@%@gﬁ%&qy&&pﬁm@ ‘FEHL% vehgsein thertgmingiof at i on of
effect or cefifEnisirasion; offthetagenhirebdctahsselbieatths ABtLRy JE RheN¥EELBY a

conposi t i 0peNdYsGhbL1CR a4 &,gﬁﬁ areflﬁ’ééé)\’i ral antigenic pol ypeptide. Preferably,
t he ang&geni C pﬂ% e%%ﬁe g provided to the subject by adm nistering a 15
vacci n€’ conpris Ct4e peRy iAys és veichdbeincirplodry peglor detiaits, of effector

phar aceut Gel dizoeedeiuaith 88 oah e nBraREA  h Lon kA UREEL By T L

conpri ses gﬁql%gj:uv§nt. | n.anot her -empodi nent ntrgenic e ide is
provi ded tO Hseyy, ¥ &0y ingdveriantinfciiqnyith texetravinuacforexetipie « he

r e: roviral naedlbgu‘iqlcof?q)smhg@_e%ﬁthﬁtﬁngme mggq%ﬁﬁﬁel?ﬁ%%gaty he ’
Fransgen o o Ant Aol Bat SRR HE ol rh e binscgion dpesh pepdloaeiox

W t hdr Znal H}iﬁ;%fn%undaﬂwfheegemad@ﬂﬂmaremmeiqbosedatu&hfs @aﬂg@pitﬁlrdu%fES g
expansi on & odCd A f'? re-.energent virus.in i nfecte
subj ect . Accordi n%ﬁ?ﬂg‘eﬁ, ﬁre appro%?&gggeg?lﬁhaqtﬂ@wwsﬂgﬂadm ni st ered
to abl ate tHE§%¥g Yersforecnpen wisnestad exposuge do haetrdwirns spaticalarhnposi ti on
as def i nedHR¥y gienmatinfa k40 6abjebNcsulaSRANL I%t*&ed;ﬁ @%ﬁﬁ%@%m'ng‘rfrﬁglt: on

provi des a; 30 of treating a retroviral
subj ect &dﬁ&r@tggbd conpri sing exposing the subject to antiretroviral drug

therap$f and sibsemethod pf dheprissheiriveation ddifalss PeaEbdas tRgeat Whi ch

hgent 13 qauBhRLE sBRcP Wwhitl B8 hePR IEI witeh patSimidsy ShiRe Woke | udod
and a 35 r Bg dh@im@@ ﬁy&temraftsnmhjaalbjecﬂﬂmredréadgr Heeth dxpo3ad taicr ease
0t he nunteretoRsHal HRPAdARIHST futho? HR5HEAL &ftldots Sob FLAoABALASL, L he

retrovirus,e-and
offEE5T cell response with subsequent opportunity to ablate the regulators of

35 these new effectors.




~ ~ JAN 2~~5 wherein the timng of adm nistration of the age [ el ected
such that the activity of effector cells is not significantl?ﬁMﬁ%ﬁln a
preferred enbodi nent of the second aspect, the agent is adm nistered
approxi mately when CD8+CD4- T cell nunbers have peaked in 5 respanse to the
conclusion of the antiretroviral drug therapy. Upon renoval of
antiretroviral drug therapy the viral |oad increases (for exanple, see Daar
et al., 1998). This results in an expang on and/or activation of effector
cells directed against the retrovirus which begin to stabilize the viral

load. It is app he retroviral nunbers have 1o peaked, or
begun to d;adcreaggfg%}nfgﬂ% @@Ww%txa&dm@murmmﬁered
Accor di ngl yrughtmkéep theevirgl RhgNoed Suwdlo C&mﬂ, t he
agent is aqﬁtﬂ'tﬁé%ﬁ%ﬁﬂﬁégﬁ Hﬁlg{eyqﬁg@nm hemﬁ&?goe‘%&g vira parfjicil es has
peaked, or begun to decre FB%’EBES?@SRQS!S@H@

concl usi on tg? sg @%ﬂmﬁdnnawtreﬂiordmﬁ@etdgenamom&ﬁma% Watok eguggent used
in regubator cefz r t he up consl |ng of
anti-proliferati Vg%ﬁtrgﬁ‘?%go&ﬁﬁgﬁ%% Qﬁ]‘ 3?3‘308&% tered

speci fi cal 14PFgiBstelyw, EPI@B-PC%FI'amlynuirﬂmrahave pea:ldedfmrlakpdi@sectbug i's

sel ected fmhmdhgnmm@%m% ]}{I nbl asti ne and anhydro vi nbl asti ne.
el ected fromthe group consisting of

20 Preferably, i;. eﬁh?et Lovir
1-i1V 1, FilV-2; HPe K‘flslp ﬂwttbe agenivsadmidsiesaapyroaiiatty at ed by
those ski | éen thet mendbet oftzhel paﬂi&e‘tﬁhﬁbé {Hﬁﬁﬁﬂfze'o'i“iﬁ ':196“ nmay be
repeat g t te treaj 25 Prefera t he manmal i an
subj ect i s?%%ﬁ#ﬁﬁ@ﬁgﬁgﬁ g}?&@ Eempoﬁﬁp%resent i nventi on provi des for
the use of an abeletawothar prdfehedi entbelinfeed 'dﬁﬂx@ﬁr.ﬁfas @cﬂd{-églhngﬂghbﬁys
regul ator eebffSctof ckhg ﬁ‘aﬁ%fe% nt o
retroviral _inf e((::tlgn | %1 E |§1r?9é‘13%18§t5u%1ﬁg’? %? ag’gr%nbodl rrent
of the thi FHMROSEIQN "‘{lﬂ%h &gmnnses aseb?@mimhaﬁng&mt rpalgrequmec dmefeatibRy o
anti - prol i ties ahtigenidrpedop ?@%de*aoeéy R TN cous
T cel I? I %ﬁ?(ﬁﬁh fz%gct o | i nea .above n o 8
popul at1 on . REOTHIsRg %F‘%ﬁo"lﬁ%ﬁﬂl%ﬁrfuﬁ podypepdidosnst a eradl cat e t he
retroviral pheudacesitiamlyrgccdpible ettt NOrOhreddtB f
t ol erance B@ﬁﬁb?ﬁleé gﬁ)ad?@‘ganbteen removed. e(1)1131(::1 J~~l§;’ ‘ZE%??Y&&HEG hitthSh
In another embodiment the antigenic polypeptide is provided to the
subject by administering a DNA vaccine encoding the retroviral antigenic
20 polypeptide.
In yet another embodiment, the antigenic polypeptide is provided to
the subject by the consumption of a transgenic plant expressing the retroviral
antigenic polypeptide.
Withdrawal of antiretroviral treatment typically causes a rapid re-
25  expansion of effector cells against the re-emergent virus in an infected
subject. Accordingly, at the appropriate time the agent can be administered

to ablate the regulator cells without the need to administer a composition as
defined herein,

Therefore, in a second aspect the present invention provides a method
80  of treating a retroviral infection in a mammalian subject, the method
comprising exposing the subject to antiretroviral drug therapy, and
subsequently administering to the subject an agent which inhibits the
production of, and/or destroys, regulator cells, wherein the agent is
administered after the antiretroviral drug therapy has concluded and g
35  resulting expansion in retroviral numbers has led to an increase in the
number, and/or activation, of effector cells directed against the retrovirus, and




Throughout this specification the word "conprise", or variati
"conprises" or "conprising", will be understood to inply thego@c-ﬁi@icﬁggof a

stated el enent, "integer or step, or group of elenents, integers or steps,
but not the exclusion of any other elenent, integer or step, or group of

el ements, integers or steps. The invention will hereinafter be described by
way of the following non-limting Figures and Exanpl es. BRI EF DESCRI PTI ON
OF THE DRAW NGS 10 Figure 1: Time coursé& of MAIDS in B6 mce infected with
LP-BMS. Figure 2: Effect of a single dose of vinblastine (6ng/kg i.p.) on

MAI DS pr og Kk |nfe Spl.een hi st ol ogy of
vi nbl ast i nﬁ%g{]ﬂ? gé\%g W E@S?%W S§§Cf-§1 &1 St ection
from MAI DS 8§ quwestqmgils ishetsignifidantlyosdaged. nbl astl ne therapy. n=5.
Figure 5: Recha foI ective, vinbl astine

t herapy. n= tﬂﬁ:}ﬁ@{?%eg%%f@%ﬁﬁ?é’#%ﬁ 39??1%& ﬁ%ﬁ%&r 5488t Ben cel |

per cent aged 1ed anprpxitesteliwhienl CB8Y- Gl Toell num’bm‘s:ha(r ABd)in n=3.

Figure §: t r t 8: een cell
tr gnsf ers ?rpéoprinﬁﬁel %%B;étr:ﬁi%lz?ﬁq%ﬂ%& ﬁlhr@ﬁBbﬁ%P&wiﬂﬂM@ I n VI vo depl etion

experiment al pr GPGOHACMGS] lretraviralidrog dbeepyithe vinl BedlinoreasB8+ cel | s
at day 14 [ffistexaniple; seerDaad’at BF519§8§T@‘&§%%§§B€P e Tléﬁdjl DVENTI ON

Immne Res VI l.nfection, As erein_t term"treating"

or "treat" %Fo'rggﬁ%éﬁ Oﬁg%é}? %Ihf flirgptedagainst e retspdrys whi b%@a tonpst

pr ef er abl y Stalilize the walrlahdl dioia) a@rommdteljﬁw}ieﬁfthé reRbEe] ﬂﬁlb@fégihx}ehe

preci sggna f " et bhee rmned it has

been es?abltpégkef;é% C'FHE% §g}eélcgée s |n g&?%;%%%e&} ﬁﬁ“&fﬁ%m+ cells. 35

CDA4+ cellsaé%%%%r he marker known in the art as CD4. Typically, the term

"CD4+ T ceI I s As f | so ress
c@ﬁﬁﬂgl@veh?h @uﬁﬁ@? Rabrbg e ?ﬁb&(ﬁmgﬁlt ?f tﬂ)—? e%%&ﬁlaéﬁe% g o

~ ~ JA~d wever , Permcan
expr ess ot ‘?‘ a%tefﬂ i1 SRS ?rﬁér@w%m@g yowsn the number of viral particles

has peaked, or begun to decrease after this peak, in response to the

15 conclusion of the antiretroviral drug therapy.

Preferably, the agent used in regulator cell ablation is selected from the
group consisting of anti-proliferative drugs, radiation, and an antibody which
binds specifically to CD4-+ T cells. Preferably, the anti-proliferative drug is
selected from the group consisting of vinblastine and anhydro vinblastine.

20 Preferably, the retrovirus is selected from the group consisting of HIV-
1, HIV-2, HTLV-1 and HTLV-2. ,

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,

25 Preferably, the mammalian subject is a human. ‘

In a third aspect, the present invention provides for the use of an agent
which inhibits the production of, and/or destroys, regulator cells in the
manufacture of a medicament for treatment of a retroviral infection in a
mammalian subject,

30 In a preferred embodiment of the third aspect, the agent is selected
from the group consisting of anti-proliferative drugs, and an antibody which
binds specifically to CD4+ T cells.

In each aspect outlined above, ablation of the "regulator” population
allows the "effector” population to reduce or eradicate the retroviral load as

85  any down regulation of effectors (due to self-tolerance mechanisms) has been
removed,




Al t hough the precise nature of the "effector cells" has not t been
determned) it is known that these cells include the T cell pdﬂﬂtﬁ@ﬁ
known as CD8+ cells. As used herein, the term"ablate" or "abl ation" when
referring to the exposure of the "regulator cells” to the agent neans that
t he nunber, and/or activity, of regulator cells is down-regul ated by the-
agent. Most preferably, the nunber, and/or activity, of regulator cells is
conpl etely eradicated by the 10 agent. Ayents which Inhibit the Production
of and/or Destroy Regulator Cells The agent can be any factor or treatment

whi ch sel ective ul t t he destruction, or the
i nhi bition of t %‘gg %nsﬁécﬁé%] gtﬂ %‘EPP@SBQ'FB? vasighienssuch cps+
speci fic arfiSi 5eEprisss er’ @mlitnm'lng"otnshdm ﬁnd;edstqodt’@rmqﬂ GBY tdius@hl §F.a

However , I%t&t@ﬁ%le v nt.coul'd be u such as an
anti - prol | E}ﬁ'ﬁat Iﬁéh@% efgﬂlg’tg gﬁ{}i&ﬁf%gﬁt% %?5§1E3rwiﬁﬁ’%lb&tﬁ'ﬁtcel |'s.

The term" F‘?IPB 5193’9 %‘@@nent intager v aiep, omgrl:&t;sd)ﬁ)@idmemﬁ,he art 20
and ref &rs integaryorswpound that dest roys dividing cells or inhibits them
from under goi ng.ﬁ%rt her gé rafi Anti - pr oliferative drugs include,
mechl or et hami ne i b”ﬂgnli“ﬁ%m sdedasarbeddypray eftheclollovdnpuci | |
hexanet hy| liasl- lamltmg Fagmmt;&pd Exausplletan, carnustine, |onustine, serrustl ne,
streptozoci n, dacarbazi ne, nethotrexate, fluorouracil, floxuridine,
cytarabine,_ 25 ner capt our| ne, thioguani ne, pentostatin, vinblastine,
anhydr o vi ABREHDESCRE ¥ TEE BRAWINGS: t eni p05| de, dactinonycin,

daunor gbi Clmguﬂoﬁorﬁﬁb%bﬁrse%mS%ﬁg hﬁé‘%ﬁg 1;5,;1 tﬁ%3g({5oaz| ne,

| raspar agi raﬁa uﬁ@ m toxam rone,
m t ot ane, WA ?‘Fﬁ erﬁ gdaeg Bpi@erﬁfgbnblashytdr{&ulgﬂtgagwbnr}dﬂmsapr oat e,
medr opr ogeqiregmMOacaQtwtw% tnfeliigget ate, 30 diethylstilbestrol,

et hi nyl estg e t st,ost erone propionate, radioactive
i sot opes, H@ﬁjn %ﬁ%eﬂ)tn tgﬂQﬁy Ei%@mﬁ% ﬁilléﬁdﬂp@@l@cpnshas exot oxi n
A. Timng BEhpn& ng t he Subj ect to the Agent 35 As outlined above, the

presengsin Q5P |on that the rel ve nunber of
effector cel 5 ex an s 'n ﬂ‘é’%‘bm Wesks past ’HE?QHC@? Wng~~ 2Q05 s
t he regul atviRb é%ﬂ“ll% §Repyr oFigl y, as used herel n, the term"the activity of

the effect Pigasld:; SReéShAIR ns that he. timng of
t he adni ni i#lgr ation o thggggg% 'S suck:’%n{ ﬁgﬂS 'é%ﬁ?tl@ 531

proportion ﬁté’a‘f r effect against the regulator cells than the effector

\Cmﬁl I's. 31 t Fsgmh@armﬁe& q@rdegzetrqrﬂﬁbt;{gﬁfnetmfﬁgtgﬁtce@e?ga}t%ﬁ 2 time t
ere e ain ere or ¢ €Ct agai ns
effect%r cells .S(M@%iﬁn {.eB=t3hat after the initial

fall in viFigurpda Iﬂlﬁenm@r&xpeﬂmﬁm&lpﬁito&@}eat ment, for instance in

subj ects i d viral, load and a
subsequent M%tﬁ&% %ﬁngkﬂtﬁ&%ﬁ%nwﬁ§ﬁefge4 aOJPWemiI?F’cr’é'a'ge in viral
| oad upon &qtaﬁav{emm deplesiomeaxpegimenizal protatol, 1999; Kilby et al., 2000;
Li fson et HFigured00Qh.vidse | &9@? &Rl et Gl el

ant i -vig al %gerapy foll omgl?jﬂlggﬁrdefn%%g% of ﬁ% %h%raég%%c%‘tjf%se[ g@& to

i ncrease He nunber of, and/or activate, effector cells directed against
the retrovirus enabling a tar get abl e regul ator cell expansion. 15 An
exanpl e of 2 ) tering the agent can be

det er nuned e , ¢ i:Thi s docunent provides the
vi ral : 1:: oﬁmb[[;]lfebﬁmﬁl s, froma patient who is taken
of f highly actl & b a,l so.,known a After the
initial r| se | I]HQI Ejeih]%%g%b ?ré% ﬁ: tblﬁé{ C% ety mp F‘%‘ﬁf&f at day
---225\% 0 Bm!@+Mﬁst@t¢fsra‘tdyetheaaubmmwrﬁHmonmﬂbwlﬁ, and
t herefore efaﬁi@@titedsee Figure 1 of Daar et al., 1998). Inmmediately beyond

this tinme point @ gl\#vﬂgag%@CD& T cells start to drop off and viral |oad
begi ns to st abifBew ¢ Premsepeiurn of the| rggplattwce(llshhapeakgytbmnd be used -

as an i nf edetecmipad ift hdscheeneasbitalilishag &la@ﬂﬁse%énenﬁmae% éﬁﬂ#ﬁ
regul at or egls capg therefore an 25 intervention point for “regulator ceII

abl ation. It €re the viral |oad stops declining that the regul ator
cel I s ave dovwﬂpégtﬁﬂilse@(ﬂfh@ @bimatier eeiwsin ty astlas Ce TyhRtatlyl B poi nt

that the agef "CihoH!T cOles"aRAI%E SrerBA oY YGRS colls which also express




majority of regulators are in clonal expansion (mtosis). ﬂ@mpﬂ @known
in the art can be used to nonitor the growi ng 30 popul ation of reg@ at or
cells following the stinulation of an i mmune response. Serial blood sanples
can be collected and quantitatively screened for all CD4+ subsets by FRCS
anal ysis. This FACS nonitoring wll need to be maintained until the

regul ator cells begin clonally expanding in response to 35 the stinulus. In
nost instances, this time point will neéd to be enpirically determned in
subjects at different stages of infection as their inmune ~ JR~-! 205

response KIGDd. o BIoterd] JRT uRAGEL B RIRSIRNR PSS, yRRo0Y o

proliferation/activation assays and vario Bys (for
exanpl e an %_ﬁ?‘c’flﬁﬁr £s Ych ABGS: avenue of determining the time point
for adm ni steri Altholigh $ha@aadist habreBHthb %ifddisr dIl:R hal GRFxEOUAN N0
stinul ati ogi&gf t.he |.¥UUE§ res onﬁg. I't_I's envisage a tﬁe. vital |oad
decr eases erpjngd,dt is ‘W’P}%éf gse cells dnelade dhe Tscelhpopwlation tkmewn
subsequent asfidldensells.n regul ator cells would down-regul ate the effector
cells resultinggi lLowing of the.,viral | oad, decrease., Accordingly, the
agent coul d be %g%‘o’?\tliilteﬁ?gdgﬁ Fo tat!?\f*l‘tﬁe"%le%iﬁ Then relsEringta tgse i n
viral | oadexpesiaicdtles "tegulator celisidodhe agémormexmamtiae thd nReRerCan/gr be used -
t o nonitor gk ’&,fq@gu]' Q9RS Y ] . nitori eed to be
very frequgﬂt,mgﬁ)r e ar?g?lie ev.éﬁyéﬁv%‘ag%%sqyoa%n P M@%ﬁ?@@iﬁy’ti me
poi nt is sélREREPeRAndanReliwity.sof regulstor ¢ullsdg enmplaply emdigated b the

moni t otd ngageniconti nued to determne the affect of the 15 agent.

I nsufficient ablation, re-energence of the regulator cells or increases in
viral load within, for exanple, about 7 days of treatnment will nean that

theI net h]?dmntmhhﬂfhﬂjpitimuﬁbﬂﬁeﬁéﬂ@ﬂlsﬁxp& DEREH, Fbeubits c&ﬁpea} ed
cycles of treat y_generat e i.nmunol ogi cal Fy. 1t 15 therefore
possi bl e t hat t.?ggégée%e#%%9aﬂﬁ?qﬁ? OB%QB%J?PV‘@EEBTH&%%@%HQ,T DERyY provi de
some 20 pr éplegtivelyiresydiniretid destmidtin, or A isteblitorPef strepioddedorsoused

her ei ng5 angg i 17 i j I jde uence t hat

cont ai %153 aﬁeggﬂ&,ﬂtog%glgmfgﬁé#%ﬁ@gépgbe(ﬁ%i&%% & %%é%c?mﬁeu?‘%s onse 25
agai nst t héP‘FbeF%@Y tegget GditcRIqells. Hhoveneri igestime padtypesstd den-selebtivenpri se
a sequenceaptitdoilébb ltﬁ@ﬂ)/s@ﬂ{‘&@ﬁﬂ%ﬂﬂ-}grdméfaﬁ%@td&ﬂ ok gédfa%haﬁgﬁr Wever,

L Lot SRSt LRty Bl caler oroutr S ect haant e Vbl coul o
sequences of tHEhé trhatenti-proteferati Gedifpe 198 36inD Wdll ¥n@érstibdein @etdrye | mune
cand; o os A eIt Ao PRt B Satre o iR el o TnBRIG themisean | ces
can be pr owlé_étﬂoiil@tg ﬁhthﬁmpméi_rfemw@m Anﬁ{pleliﬁraﬁvmiallgs: imatizdd, 0 an i nmune
o nanpst Sy herit OGS ARLAE iy i, FERMf, Bl
) pa, busuifan, carmustine, lomustine, semustine,
streptozocin, dacarbazine, methotrexate, fluorouracil, floxuridine, cytarabine,

25  mercaptopurine, thioguanine, pentostatin, vinblastine, anhydro vinblastine,
vincristine, etoposide, teniposide, dactinomycin, daunorubicin, doxorubicin,
bleomycin, plicamycin, mitomycin, L-asparaginase, cisplatin, mitoxantrone,
hydroxyurea, procarbazine, mitotane, aminoglutethimide, prednisone,
hydroxyprogesterone caproate, medroprogesterone acetate, megestrol acetate,

30  diethylstilbestrol, ethinyl estradiol, tamoxifen, testosterone propionate,

radioactive isotopes, ricin A chain, taxol, diphtheria toxin and pseudomonas
exotoxin A.

Timing of Exposing the Subiject to the Agent
35 As outlined above, the present invention relies on the observation that
the relative number of effector cells expands in response to an antigen before




i nclude, but are not limted to, viral proteins that are refﬁgﬂghb e for
~ ~ JAS 2005 10 attachnent to cell surface receptors to ini

i nfection process such as envel ope gl ycoproteins. Native antigenic

pol ypepfiides can be prepared, for exanple, by providing attenuated
retrovirus, heat inactivated retrovirus or any other killed retrovirus. The
anti geni c pol ypepti des can be provided as isolated pol ypeptides in a
vacci ne conposition. In this instance tHe pol ypeptide can be purified from
retroviral infected cells, expressed and isolated fromreconbi nant. cel | s,

or synt hetisgal du s| n peptlde synthesi zer. 10 Unl ess ot herw se
i ndi cat ed, 1’%% ljeg%l%(ﬁb eﬁ@ nglyasqised heirpin, the term fthe aptleﬂynf thewvent i on

?regh?lf 333? W}Et@dhrl};mgt\sﬁmﬁ Rl al rm&EOﬁﬁaﬁglﬁhﬁé@%at ure |Slrjlcs]our ces -
such as, .ﬁlgglr ba?&ﬁg gr 'éﬂ%]g%egﬁ @bg‘%% R8eRt e¥erty ®pronyrtigeally Wi ey and
Sons (1984)81’99t8r %fr@gakn@tthmregulmrexeubahalﬂth@effgctoiuéelfs Lﬁtipéﬁtaﬂ y Manual, -
s 7S A A S iy s, 1
press (199PpEMSIRe ¥ %‘iOTéWHSBDﬂlB effeiagaiont effesior coNAI me@g A
Practi cal proﬁc]im Lo

Ausubel et gl V{‘gp Y %}{} ng?idgtr%aE%E%lf%%o S %iﬁ@lﬁbﬁggasﬁg fOA 85‘98 Eléi’eene
Pub. 20 AssOC| a ﬁﬁﬁﬁn % St nstagice dn spbiectsibdestedl rveith 1IN there isipaat es

until preséneleasmin wimal 1mmaaua¢mhegﬂﬂaﬁe£%w&m%%& yacci nes

may beiprepg t?gzﬁrfrgﬁgeofhe ?ﬁlcﬁ)%re Tt r%l e yp%%%ié@ﬁz pt@,.lggﬁnown to

preparatio vaccl nes
one skill egﬁﬁﬂ’ tred., 2000; Lifson at bl zmlmghA\oa:Ofdl by, ahe eRHSRAE O tIes
o ect bl caubi ok A UL L ) s oo ot

forns suit bI e for soluti or sus ®uFeq ect i on

or oral coniRFERHthRRy 60 @Mte,ﬁﬁbcmmﬂmahrammdrﬁgmﬂét&hebe

enul si fi edrehomtrhs?eﬁﬁblﬁﬁ A ta e?d'tﬂé‘ﬁ%ﬂ ! nes. The antigenic
pol ypepgi des ar often lgg K rlfegg?g?exéck)gﬁg $§ which are

phar maceut i cal | )%eetgﬁﬁ@PE‘EﬁftﬁéﬁltgP@ Wﬁmmeteamg]ﬁhe digemfr ezl eant

slm t abl Ie cdﬁteirensﬁébgn wefenhse & Baaf 6 alepaon) eTh‘:[‘@%Sé ?ﬁ‘i bfb%ldél-%%rzose
glycerol, e¢ihp onbi-natj ops t hereo ~~~ 11
In additio nﬁ&esaﬁge%ﬁg#hiﬁfg@g%ni C@}e'&%}ﬁtﬂpﬁl #ipasentwsgds salen offixi 1 i ary
subst ances géﬁklﬁ aﬁgvﬂ/@ﬂlﬁl‘ﬂgowabthmlmpj 6a|1sfcgkﬂ@wnt@ f f/6ftdrilie qgﬁfgls

and/ or ad wieah 1064, RAERGIR ELA 3514 ) eatggt dde-yagcine, As used

her ei Ny ter r@g ans a_su

enhances t é“%ﬂn% %3 'g € ZpR tilrgemmumhmrmbprs dad thamigreadfoat

ﬁsjd lrJ\(;ilnEj : (seedtignreyl béDahf eetal Vﬁagea(ﬁ;chﬁﬁ?ed:@%‘% {Hnnﬁ%&a»{n‘f ‘(@ Bym num
N-acet yl - nor C(ff)ér/ﬁ[é_w e@%&ﬁhﬁ? abd vised ? 3111630 stabilize aféer the as

~ nor-MDP),  Meelées.yThis poipt {theapenky) c@ldmwda@a é.‘ﬂ'mferéﬁc.% diﬁt%ﬁlr%g% &

?'e?Z'rP“t°¥?§§“ﬁhyﬁ§*ﬁ°ﬂﬁ’%§%‘°s REBRILPREY 560 Bomimnam  oxt 7 act ed

from b eﬁ@ﬁ@pﬂ@@ﬁ or yaguldtpr delAablatuehal Id):i:ewflhlewd\;d wirel load sfd}is' val |
St ey lis S e e
Ju tohéfOfe 19S poml{ at the agent should be applied, namely when the
majority of regulators are in clonal expansion (mitosis).
Techniques known in the art can be used to monitor the growing

30  population of regulator cells following the stimulation of an immune
response.

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

85 the stimulus. In most instances, this time point will need to be empirically
determined in subjects at different stages of infection as their immune



15 al um num potassi um sul fate (alum, bacterial endotoxin, Jﬁ
Cor ynebact eri um parvum ( Propi onobact eri um acnes), Bordetella per uss

pol yri bonucl eoti des, sodium al ginate, lanolin, lysolecithin, vitamn A
saponi n, |iposones, |evam sol e, DEAE-dextran, blocked copol yners or other
synt hetic adjuvants. Such adjuvants are avail able comercially from various
20 sources, for exanple, Merck Adjuvant 65 (Merck and Conpany,. Inc.,
Raliway, N.J.) or Freund' s Inconplete A8juvant and Conpl ete Adjuvant (D fco
Laboratories, Detroit, Mchigan). The proportion of antigenic pol ypeptide
and adj uvant can bhe varled over a broad range so |o b%ﬁas both are present

in effectivePONShMRetGsmay yagy sRsker passible assaysige dpmphocyle present in
an amount @kolifecatio)aStivation hsayaaal '%ﬁn@héfcz&ﬁuﬁ@‘l@\%? a&% Por e?ﬁ&ﬁé" ently,

t he vaccin ated to cont ain afi concentra i genic
pol ypepti dgﬁla%‘g'%héo%%e of fromO0.2 to 200 wg/ M, prefer abI y 5to 50

wg/ M, nost prefieptiEnavebuenideterafintig Mrﬂﬂmbqidlﬁﬂforfaﬂﬁnﬁ%&kﬁ@ﬂf@y be
;“fﬁupfiﬁéﬁﬁzﬂtl%gﬁ?)’%ﬁ%fxﬁaﬂ% Tig1 388 BiTeSpingKefulafion fang ftugme ™ 'S
Lyophi | i saf$sp9nser ﬁﬁlﬁﬁnvéﬁﬁgedéhafh ﬂleaumjéoad\dacmhsén duesmweosrcﬁm tyhf vaccines
are conventheagbdty or_exanpl e,

ei t her sub ut aneo réém rﬁﬁﬁeg?rtuhgasr“l% ‘ﬁié{t/%‘ér‘%%x%%%{“ee@é%?:ﬁ@ﬁ h{x %‘ﬁs whi ch
are suitabf8 gb‘i‘ﬂértﬁ gtagfce am%ﬂ@ngamﬂ@ﬂaow ofdbesturaddasd ori es and

in sone cadesr,eaeas aActorditipiai, enggerteb cﬁfﬁ%
tradlt @na & s and cagt'u]lgergge }lﬁiégega},ﬂl%é}&%g cfrtotﬂ@?l W% ene
r| gry

gl ycol 5 or FepTisviral load s JepBuiqussi %Wﬂ@?@rfﬁ’éﬁxm tures
cont ai ni ngPERe cauld bemse@nt@mca:ﬂtorlmauE@dmﬂ@s@fmﬁuﬁ%téﬁbeéo% preferably 1%

S exampl e, pﬁgﬁmce%*ﬁ@ut. 9 ikl 3o B8 Rep erend (61 Bxatiol St Bidigied um
stearate, Semspedh @@ﬁéﬁeﬁhémft:pfbmmt&)@ectaddoeadmmmm&ahonaifehe tt he |ike.
These conposi 1 Opentaale th SadlisMOY isSehiihidiS AUIRRDR!ADS eé@%%% piils,

sust.ai.hed..r €l ea f or rul™ati ons or: rs and con to 95%

|
g? ngt ?@e PEHe Jrentiicientsy iﬁ?‘é S BINBTEBNGRE &m&lﬂthlecdbc@l inerasseposi ti on

10 is IyOpinmrahhbadtﬂaﬁhﬁnzcmhekam@lb aBbef v dha %Yn%ﬁuﬁ@&t%ﬂi qﬂf‘ Hef! t? g
y effecte

adm nistra as a pensi on onstl tution
in buffer. H&ag F’f gh PE&?PB? HHO&%@O&Iﬁf E'P Bpedte dn%“ﬁL%P%tP Ryelss #Ipat i ent
may be pro&f Wmﬂygﬂnlemtenmmm gingl m@ﬁﬁfrylsliﬂﬂ; théfﬁfoﬁ(pdﬁﬁitﬁe ltlE&[draglt
"S", 15 Eu ul ose acgtate phthal ate or
hydr ox%(d)r ogﬁe ﬁn‘t}qrrcvgﬁﬁ thgéfﬁﬁ%%%ggl&e ?ll%rfnmr?/‘g 8|SRHJtei on invol ves the
di rect T %ﬁﬁ‘bﬂtﬁi@ﬂ‘éﬁ’ﬁ effet®™A 20 encoding an antigen into tissues of a
subj ect for expression of the antlgen by the ceIIs of the subject's tissue.

Such VaCCI ﬁelr med . iIierel n "DNA vacci nes" or "nucl eic acid-based
vacci nes" 2‘5%&—93 descri bed in UsS 5, 939, 400, US 6, 110, 898, WO

35/ 20;560 and V\msaasé&haﬁemtﬂﬂ“m 3 na@iﬁhgapaypg@aysé@ﬁﬁdagr at ed
y referenggils ret| .The di fec I nj ected DNA
t hat encodgg%l aﬁ geﬁﬁl geﬁerbf gl‘?r 5%?%%56#&%88}1 G Jes ®peen

denons# at 88RiNst therrefrowiruex Rymicedhyt, she aptigems rdgpepiidy will somipeise@nry et

gladég i g 9:{ éﬁi‘i.'e‘ﬁ‘éé Qéllﬁhh% h&@ﬂi%e%nsg@égﬁh Iﬁé@tggﬁ%%ﬁ% B%&ta%fﬁoﬁr@g% ® fﬁan g et

al ., 1993 Waq%e ai@ partigyler rqﬁﬁ@r@q mgﬁectmg ggﬁpdmdual could be
characterized and an antgemc polypeptide produced which matches the
sequences of the isolate to maximise the possibility of an effective immune
30  respomnse.

Information regarding HIV antigens such as gp120 and other candidates
can be found in Stott et al (1998).
The antigenic polypeptides can be provided in any manner known in
the art which leads to an immune response. Antigenic polypeptides can be,
35  for example, native, recombinant or synthetic. Such antigenic polypeptides
include, but are not limited to, viral proteins that are responsible for




30 To date, nost DNA vaccines in mamalian systens have relie pon viral
pronoters derived from cytonegal ovirus (CW). These have had g&gdﬂﬁ 2005
efficiency in both nuscle and skin inoculation in a nunber of mammal i an
species. A factor known to affect the i mmune response elicited by DNA

i mmuni zation is the nethod of DNA delivery, for exanple, parenteral routes
35 can yield low rates of gene transfer and produce consi derabl e
variability of gene expression (antgong}y et al. > 1993). High-velocity

i nocul ation of 1 ~ JAN ~~05 13 plasm ds, using a gene-gun, enhanced the

presumbl y-pocmeat 1 oEfl sutB3tcEbicty it SR Alerdon piceor sielhes mor o
ef fective &HF?JQEﬁHJY@EI@? &nBon by dendritic cells. Vectors containing the :
nucl ei ¢ aci d- baNagivg BR8] is i s e intrqduced into the
desired ho%{r%bﬁh{)t hﬁ?}ﬁ%g%:%%ﬁﬁﬁmgd&r%fm $:a8t i on,
el ect ropor 18 MITug,r taied ceirdvifusonany SFAE kilded ran,
cal ci un¥ phostpdwtes.preci pitation, |ipofection (Iysosone fusiS(r)n), or a DNA
vector transpor .10 Vacci.nes rived from Transgenic Plants Transgenic
pl ants produci ngﬁé aPé’ﬁeBW P%@Pﬁﬂ%%?e?ﬁ%bwrwéﬁdiaagsqlateduwlwdmd
usi ng pr océd@cesevwithpasition. iln thiddnatance Ahd éjﬁ?ﬁ" Lble
vacci nes ar@r&HE18 §ekLg veI(I)l edcl§.or 0 e&:ﬁ{dﬁgaﬁaﬁ uﬁsﬁ pat hogens
(Hood and Jilka,. 13‘5%#8 ﬁmmneg‘%F%%BgﬁQQés gyrepombingnt ealls; pim or al
| mmuni zat i WW?HQ@GE@@W@ piagtaspeptitbugynthesizenis- | i ke particles (VLPs),
To06:  Nbdel sika oo Cogause M) e f b G LN R ARG u et 1500)
I't has beeff ﬂé@@é?@ﬁ@%%%ﬁ&d@@@@dmﬁm wellkneym td hoseskitludrer i
vi ruses majn thesadt! JurhgieeBhRfues babHbidribed ald'ExARihGEMrb ik omach, 20
e T B SO s L e b 1 (e
gleggnftMrL\ﬁtD@lqrﬁégdoé@Wi_ldmBbmm(riegm SandlrBBLERdE] Mutsulcdiontngny | e

u LP- ine | eukem a virus n
suscepti bl ?In‘%b?gwg? g%a%&ﬁé @?ﬁ,@ﬂpgg II—E’I[\I/E0 ﬁﬁg?qa&ﬁyﬁ'ﬁ%%ﬁpb ﬁ%sﬂ’of
ret rovi r usBFoWT éedi torinBassadial ddecylar Bil ol AP raciical | AGeossldeVoldingdl Ays a
PLEe! (o, ESUOUTES et TRD, B 0E IOEEEAPD 5 TG RAP IR CBbLg 1" =5
hypergamraéﬂ JBEHe HP?H&%WZ%%&MBL@%W@M 199%)cand Mot h T and B
cell s, In Ausuel dthwdr @ditors), Oue@e ebitRoldRAMdIEAlal Bidlos, (GSEROBLKCNESS Of

.

T-cel l & an o 1t nic or 35 specifi¢c antligeniT stinmu In vivo,
i nf ect@d m%%c%%%&wggﬁ%ﬂé?ﬁngﬁﬁw intlading ol apdargantilipresenthr i ety
of oppor t Ui arecinnogpotased hardn byneferendA~9 205 14 devel op B-cel | | ynphona.
Deaths are first observed at 8-10 weeks postinfection (pi), and all mce
die within,624 weeks (Figure 1). These alterations in inmune function

refl ect c&%ﬂ%&—@%hanges in the phenotype and function of all conponents of

the inmmune net Wiideines may be prepared from one or more retroviral polypeptides.
25 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 be emulsified, or the protein
30  encapsulated in liposomes. The antigenic polypeptides are often mixed with
carriers/excipients which are pharmaceutically acceptable and compatible
with the active ingredient. Suitable carriers/excipients are, for example,

water, saline, dextrose, glycerol, ethanol, or the like and combinations
thereof.




5 1. Therapeutic Effects of a Single Dose of Vinblastine Adm"i'nﬁsﬂ,&ﬁe@@ﬁat
Different Tines Post Infection The treatnent with a single dose of the
anti-mtotic agent vinblastine (Vb) at different tinmes pi is able to
prevent the devel opnent/progression of 10 MAIDS, Figure 2 shows the effect
on MAI DS devel opnent (represented by average spleen weight at 10 weeks pi)
of a single 6ng/kg i.p. dose of Vb given at various tines pi ranging from
6hr to 28 days. Clearly, the Vb treatnett is renmarkably therapeutic when
adm nistered at 6 hr or 14 days pi wth 100% (10/10) and 74% (20/27) of

m ce, respectiv Y howa&;no signs of MAIDS 15 devel opment at 10 weeks pi
(as determ ned ﬁ§/ Qﬂ §%Qﬂlbgwwmbrﬁmﬁnmna1gmmmtso§ simlar

protecti veaukﬂmrymmﬂ@éﬁﬁﬁﬂaéﬂr ofbifuillifRak g ?ﬂ%%g@ 13 or 46%
en er

pi. Al thou oun ed,a prot ect1on”s
treat nent, qﬁo@g”r%ﬁ@ ?gl‘é"@tnl %thslb thesffactiyaness Qﬁdbesfﬁmlneobserved
Hovve;/er it is Alssxsedrimeilnamﬁe te@mﬂaﬁﬂﬂéhl’:tg médnk h%bﬁﬁﬁthe%ﬁaﬂw ot he[ R/iAIrTES
poi nt s, 5 su resulted in no prote gai ns
devel opsnengie{ﬁﬁ gﬂ%t élh pr o%j tlflgﬁu??ﬁ'ﬁﬂ%sﬁ GE\F’é’I“@g 4% nice given
Vb ?t 6 hr mﬁiﬂ abedjvveniserhish may heefidctive m@lnkieamase na’fj Bﬁﬁte\iﬁﬂoy
replicatingl Emn e anti-= |c rug thus any
cells infe t\gﬁ{(ﬁg}{ﬁer Il}ia%r ea@%ﬁmgi %yt@? bsr°§ tﬁf‘?“ﬁﬁw)ﬁe 25 virus
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spl enomegal.g tat200Qig/ml, preferably 5 to 50 pg/ml, most preferably 15 pg/mi. -
After formulation, the vaccine may be incorporated into a sterile
30  container which is then sealed and stored at a low temperature, for exampie
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
85  formulations which are suitable for other modes of administration include
Suppositories and, in some cases, oral formulations. For suppositories,
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5,939,400, US 6,110,898, WO 95/20660 and WO 93/19183, the disclosures of
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directly injected DNA that encodes an antigen to elicit a protective immune
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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).

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 mamrmnalian
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 produce considerable variability of
gene expression (Montgomery et al., 1993). High-velocity inoculation of
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A murine AIDS (MAIDS) pathology induced by LP-BM5 murine
leukemia virus (MuLV) in susceptible mice is an effective tool to investigate
mechanisms of retrovirus-induced immunodeficiency. The MAIDS animal

80 model displays a number of features of human AIDS. Infection of a
susceptible strain such as C57BL/6 mice with LP-BM5 leads to chronic
splenomegaly, hypergammaglobulinaemia and development of
immunodeficiency in both T and B cells. In vitro, there is a progressive
impairment in the responsiveness of T-cells and B-cells to mitogenic or

35  specific antigenic stimuli. In vivo, infected mice become increasingly
susceptible to challenge with a variety of opportunistic organisms and can




5 the appropriate times after infection allows for effector chitl JANSAME as
B cells and CD8+ T cells) to nore effectively clear the virus, preventing

t he devel opnment of di sease. These regul ator cells are proposed to control
the activation and/or function of cells such as CD8+ T cells and B cells,
whi ch act as effector cells, to fight viral infection. 1o Mdul ati on of the
| mmune response by specifically elimnating a popul ati on of i mmune

regul ator cells has previously been invé&tigated by Robert North and
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quite remarkable as, by this stage, the viral infection is well established and

the early disease processes are well underway. We propose that this highly

therapeutic effect may be due to the Vb targeting a particular subset of

30 immune regulator cells during their expansion phase and thereby altering the

immune response to the viral infection. It is hypothesised that 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 celis of the immune system.
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2.3. No protection from virus rechallenge following Vb therapy
To determine if mice protected from MAIDS by the day 14 pi Vb

25 treatment develop an immune response which would then protect them from
a subsequent rechallenge with the MAIDS virus groups of mice, given the Vb
therapy at day 14 pi, were rechallenged with the MAIDS virus at 3 or 8 weeks
post Vb treatment. The mice were not protected from viral rechallenge and
developed splenomegaly and lymphadenopathy indicating MAIDS

30  development at 20 weeks (Figure 5). This is not an unexpected result as the
dominant immunosuppression by the regulator population of cells would

have been restored as a consequence of the immune effector response to the
second (untreated) infection.
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Wever, it appears that C cells a:ce preferentially targeted indicating that
a subset of these cells may be clonally expanding at day 14 pi. The
experiments illustrated in Figure 7 were designed to determine if a single
dose of Vb, administered at 14 days pi, is eliminating a population of
expanding CD4" regulator T cells and thereby releasing effector cells from
25  down-regulation and clearing the host of the MAIDS virus.
Mice were infected with MAIDS, received day 14 pi Vb treatment and
then received an adoptive transfer of ~107spleen cells from donor mice
prepared as outlined in Figure 7. For each experiment [designated (1), (II) and
{If)] groups consisted of 7 recipient mice and 9 donor mice. Mice in Group I
80  received whole spleens from infected mice that had not received any Vb
treatment. Mice in Group II received whole spleen cell preparations, from
infected mice, that had been depleted of CD4™ cells using a FACS cell sorter
after staining with fluorochrome-labeled anti-CD4 monoclonal antibody. Cell
sorting resulted in removal of 99.5% of CD4* cells from the spleen cell
35 - preparations. Mice in Group I received whole spleens from infected donor
mice that also received Vb treatment on day 14 pi.
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90, 41565 60population 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 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 monoclonal antibodies
20 o deplete the host of either the CD4* or CD8* T cell subset at day 14 pi.
Monoclonal antibodies wers collected from the supernatants of antibody-
producing hybridoma cell lines and purified by ammonium sulphate
precipitation. Testing in vivo resulted in a 98% reduction in CD4* cells and a
95% reduction in CD8* cells from a single injection (0.5mg i.p.) of the
25  appropriate concentrated monoclonal antibody preparation.

Clearly, ireatment at day 14 pi with the anti-CD4* monoclonal antibody
resulted in prevention of MAIDS development in infected mice thereby
mimicking the effect of a Vb injection at day 14 pi (Figure 10}. In contrast, in
vivo depletion of CD8* cells at day 14 pi had no effect on disease progression.

80  This result further supports the hypothesis that a population of CD4* T cells
is functionally down-regulating immune effector cells responding to the viral
infection. In addition, the removal of the dominant CD4* regulator cells
enables the immune effector cells to respond more effectively to the viral
infection resulting in far slower disease progression or perhaps complete

35  clearance of the MAIDS virus from its host.
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opies of sequences reactive with MuLV nucleic acid probes. Among these

Sequences are complete, potentially infectious genomes of numerous Mul Vs

(Chattopadhyay et al., 1980). All MuLVs share high sequence homology. We

hypothesize that when these endogenous MuLV proteins are expressed

during development they are recognised as self-antigens by the immune

30  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

response to the viral infection will be down-regulated, resulting in a lack of
viral clearance and the development of disease.
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led to an increase in the nunber, and/or activation, of effector cells
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1. Use of a composition which increases the number of, and/or activates, effector
cells directed against a retrovirus for the manufacture of a medicament for
administering to a mammalian subject with a retroviral infection, wherein the subject
will be subsequently administered with an agent which inhibits the production of,
and/or destroys, regulator cells, and wherein the timing of administration of the agent

will be selected such that the activity of the effector cells is not significantly reduced.

2. Use of an agent which inhibits the production of, and/or destroys, regulator

cells for the manufacture of a medicament for administering to a mammalian subject
with a retroviral infection, wherein the subject will have been previously administered
with a composition which increases the number of, and/or activates, effector cells
directed against the retrovirus, and wherein the agent will be administered at a time
selected such that the activity of the effector cells is not significantly reduced.

3. 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,
and/or destroys, regulator cells, for the manufacture of a medicament 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
1s not significantly reduced.

4. 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,
and/or destroys, regulator cells, for the manufacture of a medicaments for use in a
combined therapy for a retroviral infection in a mammalian subject with a retroviral
infection.

5. Use of an antiretroviral drug, and an agent which inhibits the production of,
and/or destroys, regulator cells, for the manufacture of a medicaments for use in a
combined therapy with an agent which inhibits the production of, and/or destroys,
regulator cells for treating a retroviral infection in a mammalian subject.

6. The use according to any one of claims 1 to 5, wherein samples obtained from
the subject will be monitored for effector and/or regulator cell numbers or activity
after administration of the composition.
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8.  The use according to any one of claims 1 to 6, wherein the agent will be
administered approximately when the number of viral particles has begun to stabilize
or increase following administration of the composition.

9.  The use according to any one of claims 1 to 8, wherein the composition
comprises a retroviral antigenic polypeptide.

10.  The use of claim 9, 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.

11. The use of claim 10, wherein the vaccine further comprises an adjuvant.

12. The use of claim 9, wherein the antigenic polypeptide will be provided to the
subject by administering a DNA vaccine encoding the retroviral antigenic
polypeptide.

13. The use of claim 9, wherein the antigenic polypeptide will be provided to the
subject by the consumption of a transgenic plant expressing the retroviral antigenic
polypeptide.

14, The use according to any one of claims 1 to 13, wherein the subject will have
been exposed to antiretroviral drug therapy before the composition will be
administered.

15.  Use of an antiretroviral drug for the manufacture of a medicament for
administering to a mammalian subject with a retroviral infection, wherein the subject
will be exposed to antiretroviral drug therapy, and subsequently administered with an
agent which inhibits the production of, and/or destroys, regulator cells, wherein the
agent will be administered after the antiretroviral drug therapy has concluded and a
resulting expansion in retroviral numbers has led to an increase in the number, and/or
activation, of effector cells directed against the retrovirus, and wherein the timing of
administration of the agent will be selected such that the activity of effector cells is
not significantly reduced.
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numbers has led to an increase in the number, and/or activation, of effector cells
directed against the retrovirus, and wherein the timing of administration of the agent
will be selected such that the activity of effector cells is not significantly reduced.

17.  Use of an antiretroviral drug, and an agent which inhibits the production of,
and/or destroys, regulator cells, for the manufacture of a medicament for
administering to a mammalian subject with a retroviral infection, wherein the subject
will be exposed antiretroviral drug therapy, and subsequently administered with the
agent, and wherein the agent will be administered after the antiretroviral drug therapy
has concluded and a resulting expansion in retroviral numbers has led to an increase
in the number, and/or activation, of effector cells directed against the retrovirus, and
wherein the timing of administration of the agent will be selected such that the
activity of effector cells is not significantly reduced.

18.  The use according to any one of claims 15 to 17, wherein samples obtained
from the subject will have been monitored for effector and/or regulator cell numbers
or activity after administration of the antiretroviral drug,

19.  The use according to any one of claims 15 to 18, wherein the agent will be
administered approximately when CD8+CD4- T cell numbers have peaked in
response to the conclusion of the antiretroviral drug therapy.

20.  The use according to any one of claims 15 to 18, wherein the agent will be
admimistered 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.

21.  Use of an agent which inhibits the production of, and/or destroys, regulator
cells in the manufacture of a medicament for treatment of a retroviral infection in a
mammalian subject.
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22. The use 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 antibody which
binds specifically to CD4+ T cells.

23. The use according to claim 22, wherein the anti-proliferative drug is selected

from the group consisting of vinblastine and anhydro-vinblastine.

24. The use of according to any one of claims 1 to 23, wherein the retrovirus is
selected from the group consisting of HIV-1, HIV-2, HTLV-1 and HTLV-2.

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

26. The use according to any one of claims 1 to 25, wherein the subject does not
have cancer.

27. A method for determining when an agent which inhibits the production of,
and/or destroys, regulator cells, is to be administered to a mammalian subject with a
retroviral infection that has been exposed {0 a treatment which increases the number
of, and/or activates, effector cells directed against the retrovirus, the method
comprising analysing a sample previously obtained from the subject for effector
and/or regulator cell numbers or activity, or a marker thereof.

28. The method of claim 27, wherein the method includes determining CD8+CD4-
T cell numbers.

29.  The method of claim 27, wherein the method includes determining the number
of viral particles.

30. A commercial package comprising: (a) a composition which increases the
number of, and/or activates, effector cells directed against a retrovirus; and (b) an
agent which inhibits the production of, and/or destroys, regulator cells; and
instructions for use of the composition and agent for treating a retroviral infection in a
mammalian subject such that use of the agent does not significantly reduce activity of
the effector cells in the subject.
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cells against the retrovirus in response to the conclusion of the antiretroviral drug
therapy.

32. A commercial package comprising an agent which inhibits the production of,
and/or destroys, regulator cells, and instructions for its use for treating a retroviral
infection in a mammalian subject.



