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invention relates to the treatnent of Th2-nedi ated di seases or disorders.
More particularly, it relates to both therapeutic treatnent of patients
suffering fWOMRh 5 di seases or disorders and to preverRGIYNZid/00131
(prophylactic) treatnment of non-suffers against such di seases or

di sorders. BACKGRGNRCOMIRTIsHI® adinar Q5sRt eviNTBERIE s eTh 21 yoeeh adpedridirpeanestand

di sor der SMANNOEHIGOSMETHAR®E Q| | ergi ¢ and at opi ¢ di sorders. Such as allergic
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i ncl udi ng aldretigersampie, ahdnebpoadat Opyesentaded oDtiR (ypelodatsefdet- Réhidd i the .
irritants i r}o&g& of i datmbr RS, @i r pol lution, perfume), danp, cold weather,
and exercise During an ast hma attack, the muscl es around the bronchi aI
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inflammation causes symptoms which are usually assocnated with widespread but

variable airflow obstruction that is often reversible either spontaneously or with
treatment, and causes an associated increase in airway responsiveness to a variety of
20  stimuli.

Asthma can be inherited, is not contagious and may be chronic and persistent or
occurring in the form of attacks which are periodic and usually at least partly
reversible. Attacks vary in severity and frequency from person to person. Many

25  factors may confribute to the development of asthma including exposure to inhaled
allergens such as pollens, mold spores, house dust mites and animal dander. In an
individual who has developed asthma, many stimuli can trigger asthma attacks
including allergens, viral respiratory infections {colds or the flu), irritants in the air
(smoke, air pollution, perfume}, damp, cold weather, and exercise.

30
During an asthma attack, the muscles around the bronchial tubes tighten and the
linings of the bronchial tubes swell (become inflamed) and produce thick mucus,
thereby decreasing the internal diameter of the tubes. These changes increase
resistance to the flow of air making it ha.t'd to breathe. When asthma is properly

35 controlled the bronchial tubes are of normal size.



35 controlled the bronchial tubes are of normal size. 1 2 3 DEC 200? Wer j
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as asthmatic. The corresponding figure for New Zeal and is about 10%

(Bur ney, P. | .~ (1996) Variations in the Preval ence qf Lratory
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t he European Community Respiratory Health Survey. Bur. Respir. J.
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treatnment of asthma includes several different classes of drugs,, including
beta agoni st CUREH Bt “*t?FeaéF%Fn%]ﬁéﬁ%PEE 18Pt ROOITATY | i’”h‘ésf?laPYg%é%?F tme
appropri at el frams safgsstethrentonrryitd esthendiah anaitstaetoss drecatmdeu el opi ng or
relieve themwhen they are present. Beta agonists and theophyllines
primarily act by 20 rel axing the nuscles surrounding the airways while

st er oi dsl@ct Int mosterdgecagthmg id gp gtopit disendey iny which Yaanderlyangiprsersgds due to

production. £X BeLriBdESask @5 S0 ¥of ten@PShriRt8l RlefgenReiThis S0 EL RRENER 4 O
the growing [nterest in and concern over the prevalence, norbi |t¥?tag¥i
0t he

moftality of “BSERPiWEE HRRPER SYSE™TREFECeEsHh Y nAtHAPEY 5 THR
devel opnment efsiraiphiiays thenfung wrasing the charag¢dinta, chironio lswellige khé inflrghmation

| ynphocyt es : l.aes, including interleukin-4
(1L-4) and |{fﬁg?g%“é"gg?ﬁgﬂ%t%ggﬁﬁé%%&%%oﬁﬁgtﬁ%ﬁ@of i mmunogl obul i n E (I gE)
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appropriately, such treatments may keep asthma systems from developing or relieve
them when they are present. Beta agonists and theophyilines primarily act by

20 relaxing the muscles swrounding the airways while steroids act to reduce (and even
prevent) inflammation and mucus production. Other medications exist and more are
being developed due to the growing interest in and concern over the prevalence,

morbidity and mortality of asthma world-wide,

25 There is an immunological basis to the development of airways inflammation in
asthma, involving the Th2 lymphocytes (Th2s}. These cells secrete cytokines,
including interleukin-4 (L-4) and IL-5, leadir}g to enhanced production of
immunoglobulin E (IgE) by B cells and the generation and recruitment of eosinophils
respectively. Activation of mast cells by allergens releases histamine and other

30 mediating chemicals that trigger an acute inflammatory response, including mucus
production. Eosinophils release mediators including cytotoxing which lead to
inflammation and necrosis of the bronchial epithelium. The localised recruitment
and activation of eosinophils together with the resultant tissue damage is termed
“eosinophilia”®.
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production. Eosinophils release nediators including cytotoxins which | ead-
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recruitnment and activation of eosinophils together with the resultant
tissue damage is termed "eosinophilia®™. 35 2 7 3 DEC 2004 WO 02/ 02140

PCT/ NZO1/ 00§3%ae aeed therefore exists for a treatnent thgl.opduhates the

I mmune systemto reduce the risk of devel oping atopy and airways
inflammation, in addition to the traditional treatnent with drugs which
suppress airways inflammuation once it has already occurred, or drugs which
reduce synpt anmed nhamnfosstdismiforca tradtinend et maulasdeR imnpanafsteryRitedybe if

such a treat : . L g L ar_.inhibitor ffect jn.a cyrrent, .
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16 1998) o St soyld éﬁﬁé@ﬁh@n?eamﬂefr g&n han ariediarinhikipneefsch apaickirgnt n
mce, Wth ighffdBasfn dtBpie Glidofder tHRidMGe HRNRLLRY of tebasitmke ef fective than

i ntraperitoneal or subcutaneous infection. BCG as an organi smand as

BCG Pol ysacchari de Nucleic Acid has al so been reported 15 as being used in
t he treat mnenPnefimastigtegical Gyroach( seeneet dhisenenip irerolved i Migcodactd?aslitav{s1991) ;

39(3): 165- 18/, a0zl | Rk J . 1984 . 16- %) and, Act a_ of
Hu Nan Medi ca au%ver Sity Jl%gé ekf)ﬁ %g‘gp%létﬁe %cg%%%?sso eplg'ﬂ Iéads g’gerbei ng
admi ni st &P edreporisddyi b < (dda@. Myde Vo8t He- 4.olabesanyfl6alifBhits supntesn
vary bet weepubdljiediiaerdedl inkiii¢RCAIALY S6ihophllAl BNmIRAC Githdht@hasal Qnfection
Li pogl ycans (i.ncl udi %gtL@M hav§ %esegl included in. i mni?réfglﬁaggl cal X
conposi ti ons “BEEHBYE ) °° ByFe E5aHpT BranuRTBRGEAReal pty PohIngeE8s. 737
(Modlin) discusses various nethods of inducing a CD 1 restricted i nmune
response andghgachgs ,g;ggl MRCH Bea SR | R =ReseE - k}%( tide
hydr ophobi ¢ ant i,gensO n gfnn 25 parti %?éac?&g% ﬁg%’%‘?a{% nona%?nﬂﬁ%(lﬁ% rQ%P
anti gen. 1 Bot As bnpasehin Sisdraatmenitqf gathme oChing fsegnfgr gxaguple, 5¢iang MpPasditm)
teach of the(1991); 39(3): 165-167, Guangzhou Medical Journal 1984; 15(2):16-18) and Acta of
Hu-Nan Medical University 1992; 17:365-367. Intact BCG is reported as being
administered both alive and dead. The reported routes of administration vary
between intramuscular injection and scratch vaccination,
20
Lipoglycans (including LAM) have been included in immunological compositions
previously. For example, US Patent specification 5,853,737 {Modlin) discusses
various methods of inducing a CD1 restricted immune response and teaches of a
vaccine containing CD1-presented non-polypeptide hydrophobic antigens and in
25  particular a lipoarabinomannan (LAM) antigen.

Both US Patent specifications 4,329,452 and 4,394,502 (Maruyama) teach of the
use of lipopolysaccharide as an active component in an immunotherapeutic agent for

tumours. The lipopolysaccharide can be derived from human tubercle bacillus.

30
LAM has also been reported to have efficacy in the suppression of airway
eosinophilia. It is suggested to be the component of BCG responsible for the effects
of BCG in suppressing allergen-induced airway eosinophilia in mice reported by Erb
et al (see above).

35



use of | i popol ysaccharide as an active conponent in an imrunotherapeutic
agent for tunours. The |ipopol ysaccharide can be derived from human
tubercle bacillus. 30 LAM has al so been reported to have efficacy in Z%gEEZWL
suppression of airway eosinophilia. It is suggested to be the conponent of

BCG r esponsygl, the effects of BCG in suppressing al uced
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E C 2004 WO 02/ 02140 PCT/ Nz01/ 00131 The applicants have now surprisingly
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nmanno- ol i gosasghsphiige (PhM) prdstht FHRUAGEENILC tf-xé}(ef&e P&;Mcf‘e?&t W8Chs L F{’L

t uber cul osi s, have been reported to _be involved recrurtnment o

natural kPl | BRmnelREieg! ARpreachadBEiBRe  this &ﬂhmﬁ"qgg@ﬂte@cyslslycwl 10

The use of Pphbsptiatiddinesitdiidararldligoda@chatieqEIM), B itk QIFakio &end. esponse i s
taught in Apostolou et al. 2000 and WO 0063348, Synt heti c non-peptide

anti gens conprised of hydrophobi ¢ and hydrophilic conponents have al so
been repor t ed!M PtEsts ifrogndV Migetysuiegs hevpr oD 198624 WUSbESInGPRes, 876 The

CD1-restri ct efrpfRbit @rabhi@D ke © jexT &l tA;Joee?ouLQ\Jé Bk 11666, 481 410ML )0
treat rren& H synt tq% cteria-derived, antigens is descrl bed.
However , 1f o ? %‘% Ef ?%ﬁfﬁﬁvg H%C 5*3%&0 mfyGe R EraRRIOMBENS T gmﬂﬂawdt

proposed as- Apsstolbwetiald 2000 wed #PedR633@8a vacci ne for treating Th2-nedi at ed
di seases or disorders, 20 either prophylactically or therapeutically. It
IS therefore_an object of this invention to provide an inmunol ogi cal
approach to Pretheti¢ cppmepptidst aniigAnyi sempdsedard divdeppliebis, apdt thydrophilic

prophyl act i caéxhyo:ﬁad; hiher A9e BbdrCalpbited \Wiredlli ahd |Mestalt, wgyllwl@@galm ubs
choi ce OYg r gé'S% LTE? ‘PI'PJD &9? eseincteg proliferation of the T cell ine LDNS in-vitro following

treatment with synthetic, and mycobacteria-derived, antigens is described.

However, to the applicant’s knowledge, PIM has not been employed or proposed as an
immunoactive agent in a vaccine for treating Th2-mediated diseases or disorders,

20 either prophylactically or therapeutically.

It is therefore an object of this invention to provide an immunoclogical approach to the
treatment of such diseases and disorders, both prophylactically and therapeutically
which at least provides a useful choice over existing approaches.

25
SUMMARY OF THE INVENTION

In a first aspect, the invention provides a vaccine for inducing an immune response
in a patient effective in the prophylactic treatment against, or therapeutic treatment
30 of, a Th2-mediated disease or disorder which comprises, as active agent,

immunogenic acyl glyceryl phosphatidylinositol manno-oligosaccharide {PIM).

As used herein, “immunogenic PIM” means PIM other than as part of an intact
mycobacterial organism, which PIM is capable of inducing an immune response in a
35 patient. '



SUMVARY OF THE INVENTION In a first aspect, the invention provides a
vaccine for inducing an inmmune response in a patient effective 973 ﬂ&[e'lﬂml
prophyl actic treatnent agai nst, or therapeutic treatnment 30 of, a

Th2- nedi at ed di sease or disorder which conprises, as active agent,

i mmunogeni cWadyP2idt yceryl phosphati dylinositol nanno-ol i gecEEzhaiste (PI M .
As used herein, "immunogenic PIM neans PIMother than as part of an intact
nmycobacterial organism which PIMis capable of inducing an inmune response

in a 35 patiy 140 PCT 01/0 . As used herein,
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di sease or disorder. 5 As used herein t herapeutic treat nent of

Th2- nedi at ed di sease or disorder"” enconpasses preventing, or redu0|ng t he

severity of ok assboeaied thetapetie tﬁeyim&rﬁn‘sf aofhz:meaﬁsm: idadeeé.t W tdisdder”

Th2- medi at ed _di sease_or ord nc ronch armatlon and
c051 hophi | | Lo e of seciths LIl o7 P Bicdihag wikt U

sel ected fromf MI@ﬁgﬂl@teémﬂl at h2enadfiidedt déresse Bx alinords, iimdhsice oalbtmcr}puad
rhinitis, derg@inhhhfoRRh PadAflS. Preferably, said Th2-. nediated

di sease or disorder is asthma. 15 In a further enbodi nent, the invention
provi des a vaccine for inducing an imune response in a patient suffering
from or soscephidlienty) the CihiRdintdiaedniibedse i divdiborder idselaetbd dton nillegiarahiion
and/ or airwa ia which conprises, as- active agent, immnogenic
PIM 20 Pref ért%bﬁshﬁ&;s&g%éd vaccine is fornulated for respiratory

adm nistration to said patient. However, fornulations for other routes of

admi ni strati %aﬁpﬂes&h&ﬂd@@l!fe@imhﬁhﬁﬁ deﬁﬁ'&ﬁ% aHH p&Rlashel Befdrhbiy! S&lditha-

subcut aneous, %&}sr mal , ntéarrusc ar, i nt raur ethral, intrarectal,
i nt ravagi na| g%s&ﬂﬁl rder 1s as

In a further embodiment, the invention provides a vaccine for inducing an immune
responise in a patient suffering from or susceptible to a condition which involves
bronchial inflammation and/or a.l.rwa.y eosinophilia which comprises, as active agent,

immunocgenic PIM.

20
Preferably, said vaccine is formulated for respiratory administration to said patient.
However, formulations for other routes of administration are also contemplated,
these but not being limited to subcutaneous, intradermal, intramuscular,
intraurethral, intrarectal, intravaginal and intracccular.

25

As used herein, “respiratory administration” means administration to the airways of
a patient, including administration intranasally and by inhalation through the
motith to reach the respiratory tract.

30 The invention further provides a vaccine for reducing the severity of a Th2-mediated
disease or disorder comprising an immunologically effective amount of immunogenic

PIM. Again, said vaccine is preferably formulated for respiratory administration.

Still further, the invention provides a vaccine for reducing the risk of developing a
35 Th2-mediated disease or disorder comprising an immunologically effective amount of

immunogenic PIM, preferably formulated for respiratory administration.

5



25 As“used herein, "respiratory admnistration"” means administration to_the
airways of a patient, including admnistration intranasally and by 23} DEC 2004
i nhal ation through the nouth to reach the respiratory tract. 30 The
invention further provides a vaccine for reducing the severity of a

Th2-nedi ated di sease or di sorder conprising an i munol ogi cal I%wef fective

anount of WMHBYenic PIM Again, said vaccine is prefeFSHN¥¥IHUI at ed
for respiratory admnistration. Still further, the invention provides a
vaccine for reducing the risk of developing a 35 Th2-nedi ated di sease or

di sorder conprising an i mmunol ogically effective anmount of i mrunogenic

PIM preferably formulated for respiratory admnistration. 5 23 DEC2004 WO
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for said i minTddelrEs pERIt N be a fluid, and preferably in the formof a
sol utionsor suspension. Conveniently, where as is preferred the vaccine is

for respirator dmnistration, it 1 il furt.her conpri.se.a

respiratori ;T Tvél %Ese‘foaflz%ﬁ B %H}’f&\?ﬁo eniq fMR B ayfl"h‘lt1 ‘c?rt‘fggre erabg%fnef’hgeefﬁ’thF
surfact ant cowmbamentr. sudpsesi@ndary i nmunogen sel ected fromone or nore Thl
type i nmune response inducing substances may al so be present. Preferably,
Mycobacterium bovis (Bacillus 15 Calnmette-Guerin) is included as said Thl
type i mune GOBSHRIARY | WRTR PR ¢S IfeTyhths vacsne it [fg e sty PIgHRistrRE #p| oyed
as the secordarfirinamesageife a Respiafokially asq@tdble bljRiviiy &FHi¢H faad Ri¢hdieSa a

met hod of pgiopg_gé eEcti C%J Itxnééeati ng, a pati ent agai nst a Th2-nedi at ed

di sease or JIFSOFdE FAT - CoRPri€&8 t he step of 20 inducing an inmmune
response in said patient by adm nistering an effective amunt of

I munogeni ¢ Pl AbSf GhakiKgers 3biebtkd Mohd oh&3R! hateOth Rl e GHMLAL Sk&iRde 25
In yet another aspect, the rnventjon provides a nethod of therapeutically
treating-a inducing substances may also be present. Preferably, Mycobacterium bovis (Bacillus

1S  Calmette-Guerin} is included as said Thl type immune response inducing substance,

although LAM can also be employed as the secondary immuncgen.

In another aspect, the invention provides a method of prophylactically treating a
patient against a Th2-mediated disease or disorder which comprises the step of
20 inducing an immune response in said patient by administering an effective amount

of immunogenic PIM.
Preferably, said PIM is respiratorially administered.

25 In yet another aspect, the invention provides a method of therapeutically treating a
Th2-mediated disease or disorder in a patient which comprises the step of inducing
an immune response in said patient by administering an effective amount of

immunogenic PIM.
30 Again, it is preferred that the PIM be respiratorially - administered.

Conveniently, said immunogenic PIM is administered in the form of a vaccine as

described above.

35 Usually, the immunogenic PIM will be administered by inhalation through the mouth

or intranasally to said patient.



Th2- nedi ated di sease or disorder in a patient which conprises the step of

i nducing an inmune response in said patient by adnministering an ef? &6k -
anount of inmunogenic PIM 30 Again, it is preferred that the PIM be
respiratorially adm nistered. Conveniently, said i munogenic PIMis

adm ni sterqglgiomztl;be formof a vaccine as described abovgﬁ%%g{ Ihy, t he
I 0]

I mrunogeni ¢ W ll be adm nistered by inhalation throu r
intranasally to said patient. 6 2 3 DEC 2004 WO 02/ 02140 PCT/ Nz01/00131 In
yet anot her aspect, the invention provides the use of inmunogenic PIMin
the preparation of a nedicanent for the therapeutic treatnment of a

Th2- medi at ed, di seas or disorder. 5 In still another aspect, the invention
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preferred engro(%isgtaglgs, the i munogenic PIMis isolated froma
mycobacterium norée preferably an M bovis organism and nost preferably
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adj uvant such that the medi canent is 5> formulated for respiratory

admi ni st r at i BigP21ation ofjamedigapent for mrephiviprtintregtmentorgainst develering & Th2-
prophyl act i caleliptddrdisdrA&f, apeutically treating a Th2-nedi at ed di sease or

di sorder which includes a container fromwhich a vaccine as descri bed
above can be dispensed to the airways 20 of a patient in need of such
treat mrentQ Thepaéerredeembddimernnyeriimniunpgidc @lé if isahtadhiroln & aiydobeaeivie, i S

di spensabl e {1 'F%Q}h ' %%‘# t f [ 0 Lk ranasal |y

di spensabl e. gge %er %Eé%lbh Elﬁ%\p/\f’%&%ﬂ?%rbg’% spratn, aAlg‘%"aph

showi ng nunber of cells per m of BAL exudate. Mce (4-5 per group) were

treated W t hitPeM be usual in preparing said medicament that said immunogenic PIM be
combined with a respiratorially acceptable adjuvant such that the medicament is

15 formulated for respiratory administration.

In a final aspect, the invention provides a device for prophylactically or
therapeutically treating s Th2-mediated disease or disorder which includes a
container from which a vaccine as described above can be dispensed to the airways

20  of a patient in need of such treatment.

The device will conveniently be one from which said vaccine is dispensable for

inhalation through the mouth of a patient, or intranasally dispensable.
25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph showing number of cells per ml of BAL exudate. Mice (4-5 per
group) were treated with PIM.

30 Figure 2 is a graph showing percentage of eosinophils recovered by BAL. Mice (4-5
per group) were treated with PIM.

Figure 3 is a graph showing number of eosinophils per ml recovered by BAL. Mice (4-
5 per group} were treated with PIM.
35



30 Fi gure 2 is a graph show ng percentage of eosinophils recoveregémﬁcﬁgﬁ.
Mce (4-5 per group) were treated with PIM Figure 3 is a graph oW
nunber of eosinophils per m recovered by BAL. Mce (4- 5 per group) wer e
treated with PIM 35 7 23DEC2004 WO 02/ 02149 PCT/ NzZ01/ 00131 Fi gure is a
gr aph showigng, number of eosinophils per m recoveredpp ce (4-5
per group) vverz?aogt Peat ed with deacylated PIM Figure 5 is a grap?‘u0 s]hovm ng

t he nunber of eosinophils per m recovered by BAL. 5 Mce (4-5 per group)
were treated with PIMisolated fromM snegmatis. Figure 6 is a graph

showi ng t he pyipes ;06 g@@ﬁl’l eemhg Sth@ermmer lof GOMBE SfHlsPer BAY recodr6& by BRI PET

group) were treated with | ow ng the second i.p. injéction
and 6 weeks “6‘@?64?’5PWEH’a‘f"F"@r’?’@étedl‘U&FiiW]ée?‘ FIM. 3 graph showi ng the nunber
of eosinophils per m recovered by BAL. Mce (4-5 per group) were treated

with PI M be weeks. b ore

sensi ti sat | GUESAS i 2 £ 4R S5 ag gs isdr of Aol per il ireofkosd by Bk
nunber of ed@mﬁbﬁlplesgrpep)mrert@e-tﬁdemeldpwls@amdfrwndéS(rwg&aper group) were
treated with PIMat the sane tine as the OVA chal l enge. Figure 9 is a graph
show ng the nunber of eosinophils per recovered by BAL in CD 1 knockout
mce. Mce (85efeis §restah) mlesttrleareﬂaew# oppaphils operi luresovsged $yaBfk-aph
showi ng t he nidabes ;ﬂf 2PRP) ReRitrdateDRIth HIMI EweslefolsvinY tBALecond ibFhijedtivackout
m ce. Mce %Qd per g}rg gb re.treated with PIM BEST MODE OF PERFORM NG
THE | NVENTI GRS AESHERR Yﬂeﬁﬁrfﬁgd above, the present invention offers an
approachiOto treati ng a Th2-nedi ated di sease or disorder in a patient. This

makes the inyanLi-»p agrr;g,}pgh@r&g thﬁmhrtre@tslf%ogﬁoglﬁs BerGal FReBlerld tBSERIR 1N

an asthmatic an/ crngr e risk devel oping air t\)/
eosi nophi | i d"“&ﬁd‘*tshﬁgr EOURh#erh T2t nwidl (Hiebgtween 8 and 2 weeks before OVA

challenge. OVA i.p. sensitisation was at 4 and 2 weeks.

15 Figure 8 is a graph showing the number of eosinophils per ml recovered by BAL.
Mice {4-5 per group) were treated with PIM at the same time as the OVA challenge.

Figure 9 is a graph showing the number of eosinophils per ml recovered by BAL in
CD1 knockout mice. Mice (4-5 per group) were treated with PIM.

20
Figure 10 is a graph showing the number of eosinophils per ml recovered by BAL in
IFNy knockout mice. Mice {4-5 per group} were treated with PIM.

BEST MODE OF PERFORMING THE INVENTION -

25
As broadly outlined above, the present invention offers an approach to treating a
Th2-mediated disease or disorder in a patient. This makes the invention particularly
applicable to the treatment of asthma in an asthmatic and/or for reducing the risk of
developing airway eosinophilia and thus asthma in a non-asthmatic.

30
Other immune and/or atopic disorders to which the invention has application

include allergic rhinitis, dermatitis and psoriasis, although these are but examples.

The essential feature of the approach of the invention is the administration of
35  biologically active amounts of acyl glyceryl phosphatidylinositol manno-

oligosaccharide (PIM) in an immunogenic form. This is preferably achieved by

8



30 O her immune and/or atopic disorders to which the invention has !
application include allergic rhinitis, dermatitis and psori asi s, ﬁlﬁﬂﬁﬁ@ﬂf.
t hese are but exanples. The essential feature of the approach of the
invention is the admnistration of 35 biologically active anmounts of acyl
gl yceryl phwepvarikalyl i nositol nmanno ol i gosaccharide (Pl M péfingdt/dofgyunogeni c
form This is preferably achieved by 8 2 3 DEC 2004 WO 02/ 02140

PCT/ Nz01/ 00131 5 introduction of PIMto the airways of a patient, but is no
way limted thereto. Alternative routes of adm nistration can equally be
enpl oyed, wi tiptreduaiioneioBBM to thataiowayal of & latimbaraouss, nd Mayai@its®l thereto.

I ntranuscul amltepliive fofitels ! £iahihRlratil r P vagi.nal and
i ntraoccul ar _bei ng, ot her nganpl_ es%aglflﬁlicﬁfe} %g%% 'bf’l ﬁﬁlégedug‘g% h@%’?ﬁc?ﬁﬁﬁt S
meant an acy™GRYELSPPCHRBENSa i afermaly b samsi schignnerab lintyusrathela in tderevdal, ch
may be LM condiaavaigigl tid irdrabQcilRNBseotheétagnpidit Which is not LAM 10 The
fatty acis conponent conprises one or nore fatty acid units, preferably 2
to 6 units, and nore preferably 2 units. The fatty acid units are
preferential By 48 teom2PIME sashavedahareim what angielint and 2091 gysuiral§ shcbhutid® to
20 carbon at . t t Ly .acl nent _.can, for anpl e, be
nyri st at e, p%lt?gﬁa@%eﬁg %%g%arl{{)dgt %%cgs%ggﬁ%@ f?fb%%&e%ri@é’%?mse

| i nol eneat e, “HHSnP¥tThiel Isgtotddbe. 15 20 PIM s used in the present

i nvention may have the follow ng general formula: CH2-O-COR CHOCORL O -
11 25 CH E)O%lOf inggitolg%}-%l\/ehnnose X OH wherein Xis 1 to 40, preferably 1
to 6, and R and ‘MY FRASSEIRGBHY SPIREFS ORG PT JoFe {4ty acid units, preferably 2 to 6

units, and more preferably 2 units. The fatty acid units are preferentially 10 to 22
carbon atoms in length, and more preferably 16 to 20 carbon atoms in length. The
fatty acid component can, for example, be myristate, palmitate, heptadecanoate,
stearate, tuberulostearate or linoleneate, or mixtures of these.

15
PIM’s used in the present invention may have the following general formula:
CH;-O-CO-R
20
CH-0O-CO-R;
O

25  CHz-O-P-O-{inositol)-{Mannose);

OH

wherein X is 1 to 40, preferably 1 to 6, and R and R; independently represent a fatty
30  acid chain.

PIM’s used herein may be synthetic or obtained from natural sources. PIM’s may be

chemically synthesised by reacting a phosphotidyl inositol group with a

diacylgycerol, followed by mannosylation or by other methods also known in the art.
35

PIM is also present in actinomycetes, which are a distinctive lineage of Gram-positive

bacteria. Members of this lineage include Rhodococcus equi, Corynebacterium

diphtheriae, Corynebacterium matruchotii, Gordona rubropertincta, Gordona terrae,

Rhodococeus rhodnii and Tsukamurella paurometabolum.
9



30 acid chain. PIMs used herein may be synthetic or obtained from natural
sources. PIMs may be chemically synthesised by reacting a phospholtb gyu;mm

i nositol group with a diacylgycerol, followed by mannosyl ati on or by ot her
nmet hods al so known in the art. 35 PIMis also present in actinomycetes,

which are gf(ﬁéfzotzkﬁct ive |ineage of Grampositive bacter iﬁg?.w%g{’me;ls of this

lineage in odococcus equi, Corynebacterium dipht

Corynebact erium matruchotii, Gordona rubropertincta, Gordona terrae,
Rhodococcus rhodnii and Tsukanurella pauronetabolum 9 2 3 DEC 2004 WO
02/ 02140 PCT/ Nz01/ 00131 Clher menbers of the Iineage I ncl ude nycobacteri a,

with Pl M bei a compone the cobacteri al For use
the present QRSBATERT P e b %Iﬁvﬁan%aﬁm?@aﬂbfyo
i sol ation frmmnaywbmmasllcbtewahtl norrycet es organi sm i's however preferred

that the immnogenic PIMfor use in the invention be obtai ned from
mycobacteria, particularly pat hogeni ¢ mycobacteria, or from attenuated

strains ¢f phurhewein the pipseBderention, farpwedfcfIM PmvHiarefarenalso (rat Hhsgiend oy
avi rul ent  ny,cafact ﬁfoh@aﬂyssumabteoacu%@m %éﬁx%ﬁ&d aeis f@&éverclstleeﬂeu tBa {Rbl e
a| ne

nycobacteria fromwhich PIMcan be o bovi S‘fr M tugercul 0si s
and M par at @HBRERReBYT FIMfArhURE Bolis BIGUIrs RE g'i’f@ﬁ‘eﬁs R SR 9LALEN 1y
AN5 bei ng prgsepstlayly Ppehegened myi:&beiElEhelaPldVI fratn b&emmé:ﬁtﬁﬂﬁsr oM msitisdgenic

bacteria, and i q)&g rticylar fromap Pyrﬁon%%-;%aﬁﬁo%hm al re o c@%é&gr?é éé‘?ir%!% are

standard in THE By WAy Of exa roce evern
M crob. Net hmdans %ludbﬂs 30 (1997) can be enpl oyed. 20 Isolated PIMwi | I
conveniently be purified for use in the present i nventi on. The effect of

this will be to exclude other bacteri al n%gnents (J nchudl %I‘I al
nucl ei ¢ aci dyarticpigalyt yatapleveyogyartsria frqm ?E}H A wechnhe caa"ﬁ 81 oyed
such as thosgr niesstdsieshd . pargieratlosts, lwiftb MOtoeis tonganRinhd ssclnlasaumnd

preferably pLLrI f IA%bemgprsesinq{yrB‘%Lf%&g&J for adm nistration.
15
The PIM can be isolated from such bacteria, and in particular from mycobacteria,
using techniques which are standard in the art. By way of example, the procedure of
Severn et al., J. Microb. Methods, 28, 123-30 {1997) can be employed.

20 Isolated PIM will conveniently be purified for use in the present invention. The effect
of this will be to exclude other bacterial components (including bacterial nucleic acid}
from the PIM. Again, art standard techniques can be employed such as those

described by Severn et al.

25  Once the PIM is obtained and preferably purified, it is formulated for administration.
The detail of formulation will be dependent upon the route of administration chosen,
and will be a matter of routine choice for the art-skilled worker.

Preferably, the PIM is formulated for respiratory administration. Respiratory
30 administration requires delivery of the PIM to the airways of the patient to be treated.
Generally, this will involve delivery through the mouth or intranasally. Of_ten,
inhalation by the patient will provide the motive force to the PIM. However,
respiratory administration can also involve delivefy by propellant, including in the
form of an aerosol generated using a jet or ultrasonic nebuliser. This is presently

35 preferred.

10



The detail of fornulation will be dependent upon the route of

adm ni stration chosen, and will be a matter of routine choice for tp] DEEQ[}[]{,
art-skilled worker. Preferably, the PIMis formulated for respiratory

adm nistration. Respiratory 30 admnistration requires delivery of the PIM
to the airwaypaoiidd he patient to be treated. Generally, thd-Snydilobisinvol ve
delivery through the nouth or intranasally. Oten, inhalation by the
patient will provide the notive force to the PIM However, respiratory

adm ni stration can al so involve delivery by propellant, i ncl udi ng in the
formof an afeoswih appheationsdthesHIMgw#H doatentionailst besomilaidred) ThRcanThy & i S
presently 33 sB8&a r 3440, P 01 131 For
such appl i cat ipgns,&e{rhag%PSI%&I% co vrgsg% mcﬁ%}%e |%W%C¥-?N% é%fﬁm This can
be as a powder or as a solution or suspension (particularly for aerosol

appl i cati on) Thd bav Bh%éﬂe*dﬂy%%@ﬂoﬂuﬁkeEQOpﬁsﬁﬂiﬁw ﬁtﬁgismﬁoﬁ %@H&?%ﬂ&y

adm ni st r@t lon to respiratoriall ¥ accept ab uvant. The
sel ecti on” of tﬁsé’“%g‘]rﬁgﬁﬁfce\ﬁﬁqle cguﬁeéﬁeﬂ‘ﬁ%ﬁ‘fle‘ﬁﬁﬁ tﬂ'l‘f‘eacil‘é‘f%ﬁlwéi P%)ﬁel?ﬂlﬂéeﬁbde
of di spensi ngpémind fezninildsion ad modn ofiryspeasifg hevolvedTBEL @1l &f ahphidBe GP0I Ce
for the skil Lage)of KGhnd Ehcflaal for bike J&ed‘%gﬁs- la%ﬁls'ﬁ%more“ erred, the PIMis to

be adm nistered via a ne | Ser-generate aerosol, the P||V|V\A|| be in
the formof a solution or suspen5| on which will contain such adjuvant

conponents. ®here WahisOptetfanal, thutPIRr &f & e AdeNRRREN il 8 &bﬂﬁ&r-gteﬂéﬂa?ed

det ergent,or Surfa%ﬁaﬂ% wgggen‘@bﬁrs ncl de a Pol ysorbate 80, beractant

( Sur vant 2 SudE°t%n OEB] I"=l L L 8’{ gusPeRger Fhige b fetanag axo
Wl | cone)) . @& edjigandlcompoossts bl @nd sudhnaptiseal vu ﬁdﬁtﬁeﬂ&i&&ipohﬂﬁﬂi@@gaﬁm n
the sol uti OntoQ.[c J &P.FI&n smtfgéfﬁgtdm E*ﬁ'&;glgst I18£1u8‘<-38 aq-"ogrsor%s go egﬁcgg? nce.

i mmuunogen wi || genera I NMUNé " r esponse i hdu

One such sub@ﬂlé\'?é’é wﬁ‘ﬂ% @kRotHe bel‘i?éfé%ﬁenl spab@itates | (Exasun’ Nﬂ:ea%f-al biflaxei t h

dead bei ng pwefieitiepd. Anot her such substance is 20 LAM Wiere BCGis

i ncluded, as a secondary i mmunogen, it will be usual for the solution or

suspension to further conprise a non-clunping agent (such as Bovi ne Serum
It is also possible to include an additional immunogen in the solution or suspension

for administration as an aerosol. Such an immunogen will generally be a Thl type

immune response inducing substance. One such substance which can be included

is BCG, alive or dead, but with dead being preferred. Another such substance is
20  LAM.

Where BCG is included as a secondary immunogen, it will be usual for the solution
or suspension to further comprise a non-clumping agent {such as Bovine Serum

Albumin) to prevent the organisms from adhering together.

25
Despite the preference for aerosol administration, it is by no means intended to
exclude administration of PIM in other forms. To the contrary, the PIM vaccine can
be formulated for administration as a powder, for example using lactose capsules as
a delivery vehicle in a dry powder inhaler.

30

It will alsc be appreciated that PIM can be used in combined therapy, or
formulations, with other therapeutically acceptable medicaments.

The invention will now be exemplified through reference to the following experimental
35  section, which it will be appreciated is illustrative and not limiting.

11



Al buriin) to prevent the organisns from adhering together. 25 Despite the
preference for aerosol adm nistration, it is by no neans intended tzg %52005
exclude adm nistration of PIMin other fornms. To the contrary, the Pl
vaccine can be fornulated for adm nistration as a powder, for exanple
using |l actose capsules as a delivery vehicle in a dry powder inhaler. 30
It wll al¥@oH@#Hpreciated that PIM can be used in combiTEERAE Ly, or
formul ations, with other therapeutically acceptabl e nedi canents. The
invention will now be exenplified through reference to the follow ng

experi ment abﬂ%%_@%%gﬂgn, which it will be appreciated is illustrative and
not limting: C 2004 WO 02/ 02140 PCTI NzO /00131 EXPERI MENTAL
SECTION A 5 Isolation of acyl glyceryl phosphotidylinositol

manno- ol i goggeshaiides (PIM  from Mycobacteri um bovis ANS. Isolation and

purificatio met hods. Triton X-114, proteinase K, RNase and DNase
were from 10 Boehringer Mannheim Comercial reagents and sol vents were
anal yticgl @oi&i@en Afl acXP9EéFEPHvspRstdyRRitel trhakdd-biigdsubéiRirideshprgyt
filtration gro ?‘%ﬂtffi es of t é elx{vgd materials were expressed in terns of
their distrf® OREHLTIHET RMPE AN =(Ve-Vo)/ (Mt- VO, where VD is the
voi d volune of the system V. is the elution volune of the specific

mat eri al , aﬁ%m\%ni%&ﬂ\%}g&&{‘o@ vol une of the system 15 Bacterial cell
M S obta

culture. oVI'S )bt ai ned from Central Veterinar Laborat ori es,
Weybri dge, Gererahnmeifiads.gfaton Pollbi grateipatkda&Nges 13 dNasa wsenR i
Rei ds sy pt hebbkrinme M {heim LeftHinerdidl reagntskatil Sitverdfitbete Analdbungradedan) ,

The Mcobacteria - A Souyrcebook Producti a t andar di zat i of

Tuber cul i n, KBFERISF" %ER‘%‘? “’Ttﬁlé\.dfm(ilm%‘?of% gf?i@%&?ﬁ’n [5’50%3%85‘%9}‘ ¢ it s

ver e kil | ed nintertela trieng etpoess80 i€ terivor oft theie distobwtiorb edefrcieritn fag iér¥od¥ed on

coarse \Wat %J) W, Iell'et ol’ isRAPFid volume of the system, V, is the elution volume of the specific
material, and V; is the total volume of the system.

15
Bacterial cell culture. M. bovis ANS was obtained from Central Veterinary
Laboratories, Weybridge, U.K. and was grown for eight weeks as pellicles on modified
Reids synthetic medium (S. Landi, in G.P. Kubica, and L.G. Wayne [Eds.): The
Mycobacteria - A Sourcebook: Production and Standardization of Tuberculin, Marcel

20 Dekker Inc., New York, (1984), pp 505-535). Cells were killed by heating to 100 °c

for three hours before being harvested on coarse Whatman filter paper.

Isolation and purification procedures. Collected cells were delipidated by stirring with
methanol/chloroform (1:1} and after recovery by centrifugation, the pellet was dried. The

25 then cells were twice washed with 2.5 % Tris buffered saline (TBS) (0.05 M, pH 7.5},
recovered by centrifugation (10,000 g, 30 min) and freeze dried. Approximately 2 g (dry
weight) of cells were slurried in TBS (4 ml) containing EDTA (5 mM) and sodium azide
(0.05 %), cooled to 4 °C and extruded by passing through a French press twice at 40,000
kPa. The solution of disrupted cells was made up to a volume of 40 ml with TBS and after

30 the addition of MgCl (10 mM) the disrupted cells were digested with RNase and DNase (1
g mi™') at 37 °C for 60 min then 60 °C for an additional 60 min. ’

Triton X-114 was added to the lysed cells to a concentration of 8 % (v/v) and after

cooling on ice, the solution was stirred at 4 °C for 16 h. The cellular debris was

35 removed by centrifugation (10,000 g, 4 °C, 30 min] and the supernatant was
12



| sol ation and purification procedures. Collected cells were delipi ??t[ﬁ%w
stirring with nethanol/chloroform (1:1) and after recovery by '
centrifugation, the pellet was dried. The 25 then cells were tw ce washed
with 2.5 % Tris buffered saline (TBS) (0.05 M pH 7.5), recovered by

centri fugat&gpfﬂgﬁ% 000 g, 30 mn) and freeze dried. Appr%rrﬁgpz?]g{hw g (dry
C

wei ght) of S Were slurried in TBS (4 ml) contai ning and
sodium azide (0.05 9%, cooled to 4 C and extruded by passing through a
French press twi ce at 40,000 kPa. The solution of disrupted cells was nade

uE tg_ a vol ugﬁueﬁe&&trwow;bhna%%d@me&tpa&aﬁ&a Tﬂtelgﬁld;ﬁlhﬁit&nxoﬁeﬂv%éﬂl p(hage? mé:/p
the disrupted cells r i gest.ed Wit S e - at

for 60 i h ¢ HBh Ve RS PRatT R roRh o Pp o PN e i Hactlasiheat o
the | ysed celaysr was aniged euitht that delinlap fdeBrid/md /reexiancted fab etescriteed| abuye oThe ce,
the sol ution | : . . ' D <
renoved b cgnt r CEE %{lsl%gr?% E‘?Lgong%%géa&%&% h%gﬁr %&?gl)agggéc? ‘?%lg&is% g?ers]%%gtrﬁn was
12 2 3 R R1: obedd \athaoml 62090 Y. Nzodld God Fpliedied batceatrdresipe (16.00Rdec¥0
phase separatjijgn. The lower Triton X-114 rich phase was recovered after

centrifugation (4000 g, 30C, 20 mn) and the upper aqueous |ayer was m xed
with the cellular debris and re-extracted as descri bed above. The

det er gent phasesruerlgpogiyehn regacs detddisbalyedghyestar (18s- PO etg mil-t)abe ditibging he
addition 5 of I d. e - 2 2 \ I

centrifugati B‘F\eg%fgf'@%'gﬂ%?ljag%ma% Fﬁl 2?}#30((5;’ i uf%lel% Fg.gfg% Grg‘gﬁ) gg%;(tg 9‘2132%/ go%}eg !

di ssol ved0i ndisatleed in1@ munipgal grpopnt afjwatgransk treatedgith dreteiriagh K (1 apgimi!) for

ul tracent rif ygedodt ar357:0Qfed b QLB UHuS at F62. FRE kEluBoM V=8 B@hdREkiREed 10
di ssolved in_a mninmal amunt of water @gg t re%at ed with Proteinase K (1 ng

m-1) for oREHBISFS ZECOPPBIALE BareLf hour at 60C. The sol ution was

ultracentrifuged tw ce nore, reconstituted in water and |yophilized.
St LB A oo SATTLES IS, DAL gt ooy,
mM pH 81D, EDTmuseenfign Kabis-deoxyiolate BRJRHBEHEL 60 2sMopHRRAERTH20mM, o 4
concentr at i oNaof 0.204 &kowchbiatd D@S 9%6,20EN,@.00%) &PPLitentratich 6010HHE ridl, Trx 100
cllent veo oOHEPRIEIOTRPRAAT PaPLaT Bro sHnged o feedryaeed Predtatland °
fracti ons (2ehitdd weing thobime beflerafide elnattywasdccodinvondinetonitoedd| for £lhanges in
refractive index and fractions (2 ml) were collected and analyzed colourimetrically for
20 neutral glycose {(Dubois, M., Gilles, K.A., Hamilton, J.K., Rebers, P.A. and Smith, F.
(1956) Colorimetric method for the determination of sugars and related substances.
Anal. Chem. 28, 350-356) and by SDS-PAGE. Analysis of the fractions by SDS-PAGE
identify the high-molecular-weight species (Ko = 0.1) as LAM and fractions
corresponding to LM and PIM had K.y, of 0.3, and 0.8, respectively. The appropriate
25 LAM, LM and PIM fractions were pooled, desalted by ultrafiltration in a centriplus
concentrator (Amicon) using a 3000 MW cut-off membrane, resuspended in water
and lyophilized.

Fractions containing the LAM, LM and PIM were collected and lyophilized. Pure LAM
30 accounted for approximately 25 % of the crude material applied to the column and a
total yield of 1.4 % of the initial bacterial dry weight. Recoveries of pure LM and PIM

after fractionation were 1.0 % and 3.7 % respectively.

Deacylation of PIM
35 PIM was suspended in anhydrous hydrazine (30 minutes), cooled and quenched with
cold acetone {-70°C) to destroy excess hydrazine and precipitate the deacylated PIM.

i3



20 neutral glycose (Dubois, M, Glles, KA , Hamlton, Reberz 5@2
and Smth, F. (1956) Col orlrretrlc rrethod for t he determ natlon of |}g E 004
and rel ated substances. Anal. Chem 28, 350-356) and by SDS-PAGE. Anal ysis
of the fractions by SDS-PACGE identify the high-nol ecul ar-wei ght species
(rf." =0.1) as LAM and fractions corresponding to LMand PIMhad I.,/. of
0.3, and 0.9 @ectively. The appropriate 25 LAM LM aRGTRZRIMCt i ons
wer e pool ed, "desal t ed by ultrafiltration in a centriplus concentrator

(Am con) usi ng a 3000 MW cut -of f nenbrane, resuspended in water and

| yophi | i zed. e ; gﬁgé o] t nd

| yophi |'i zed. TEure %&%ﬁdqgma?ggué;@g%g %’b%g%pr I mat %‘N% Fb)l& lWJ’( dﬁ%%‘

mat eri al appheesens; disseleectin) water ansdlyephibeed! yiel d of 1. 4 %of the initial
bacterial dr ypWein@Riis WRRCQAVIBF L8013tk bRall-dk aRdnEbiblediighotbdagt i Onati on
were 1.0 %and 3.7 %respectively. Deacylation of PIM35 PIMwas suspended
i n anhydrous hydrazi ne (30 m nutes), cooled and quenched with cold acetone
(-700 tosdeaha@yxsexﬁmlgsy&haﬁdime and precipitate the deacylated PIM 13 2
3 DEC 2004 02(,02140,.PCT I |l e by
centri fugatl\/\c%\ an %%, pmpe‘f‘{mwf%g ﬁv}gr]a J{lﬁs acéwgneg% g‘#asﬂg%[\l%%dggeﬁn ‘Wtaﬁgre

| yophi | i sed. baggd mmney@ ewing sriseriag Gfo emt%r&;dndtcetedrm thei BCA proteineasdan] e
PI'M ol ecul eghnénat Mﬁfo'fgeﬂfaslmdaeaeé W%@Eﬂ%aﬁﬂ% Uittt rdikd theac@rned

PIM fractions was investig Pl N s deenmed pure based on the fol | owi ng
criteria: 098pIBrePiRaAse °ﬁ FWE‘&“B’? Ycﬁ@%a”b gﬁlﬁl n assay, absence of

ni trogeni@s indicated by el emental analysis of the pur| fied extracts, the
absence of ed
B Vv hycr Dy o LR bpRafeldhdd foidbe B0 %ﬁ%s%ﬁﬁ%ﬁéﬂé

m xture of safé%fhaﬁ?fcﬁegcwwslé%lw b@.@c Car bohydr at e and Fatty acid

conposi tion of acyl glyceryl phosphati dylinositol 15

manno- ol i gosac Cél ali) lq ate @ Mtwbagy c%m%'r\)ghon ol'vl :;l.cyliI giyg lsphospha&lcfyﬁno N.ol

15 manno-oligosaccharides from M. bovis ANS.
PIM analysis (M. bovig ANS)
Fatty Acids Carhohydrate
Wt % (fatty acids) Molar Ratio
Pentadecanoic 2.8 Mannose 4.7
Hexadecanoic 49.8 Arabinose 0
Hexadecanoic 1.2 Inositol 1.0
14 Methyl
Heptadecanoic 9.2
Heptadecanoic 21
16 Methyl
Qctadecenoic 0.9
Octadecanoic 11.9
QOctadecanoic 21.7
10 Methyl
Nonadecanaic 0.4
10 methyl
Eicosanoic Trace

14



Fatty AcidsCarbohydrate W % (fatty acids)Mdl ar Ratio
Pent adecanoi c2. 8Mannose4. 7 Hexadecanoi c49. 8Ar abi nose0 C.20
Hexadecanoi c1. 2l nositol 1.0 14 Met hyl Hept adecanoi c9. 2 Fbptadecangﬁégil %6
Met hyl COct adecenoi c0.9 Cctadecanoi cll.9 Cctadecanoic21.7 10 Met hyl

Nonadecanomsbe2®2m0 net hyl Ei cosanoicTrace 14 2 3 DEC 2004c\WRZ926d12140
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inflammation was used to determine the effectiveness of the immunogenic PIM
suppressing. the development of airway eosinophilia. This model is widely used to
establish “asthma-like effects” in mice - see for example, Erb et al,, J. Exp. Med.
187(4):561-569 (1998); Herz et al., J.Allergy and Clinical Immunology, 102:867-874
(1998); and Randaolf et al., J. Clinical Investigation, 104:1021-1029 {1999).

Mice

C57Bl/6J mice were bred and housed at the Wellington School of Medicine Animal
Facility (Wellington, New Zealand). The experimental procedures were approved. by
the animal ethics committee and were in accordance with University of Ctago

(Dunedin , New Zealand) guidelines for care of animals.

OVA-induced airway inflammation:

Sensitisation - 6-8 week old mice (4-5 mice per group) were injected intraperitoneally
(ip.) with 2 pg ovalbumin (Sigma Chemical Co., St Louis, MO) in 200 ul alum
adjuvant ( A}(OH)s, Serva, Heidelberg, Germany) at day O. A booster intraperitoneal
injection of 2 g ovalbumin in 200 ul alum adjuvant was administered at day 14.

OVA challenge - 14 days following the second i.p. injection, mice were anaesthetised

by a mixture of Ketamine and Xylazine (Sigma Chemical Co.). The mice were then
inoculated intranasally with 50 pl of 2 mg/ul ovalbumin in PBS.

[mmunisation protocols with PIM -

(a) 7 days following the second i.p. injection, mice were anaesthetised as above. The
mice were then immunised intranasally with the indicated concentrations of PIM in
50 pl of PBS. Control mice were given PBS intranasally. The mice were challenged
intranasally with QVA 7 days following immunisation with PIM.

(b) Mice were immunised as in (a). The OVA intranasal challenge was administered 6
weeks after treatment with PIM.

15



(Dunedin , New Zeal and) guidelines for care of aninmals. OVA-induced airway
i'nflammation: 20 Sensitisation - 6-8 week old nice (4-5 mce per growg)n
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hi st ol ogi cal Rgs[]mseri a. Results 15

15
Figures 1-10 show the results of the experiments described.

Figure 1 shows the total number of cells recovered from BAL exudate in mice treated
with PIM. Figure 2 shows the dose-dependent decrease in the percentage of

20 eosinophils in the BAL exudate. Figure 3 shows the dose-dependent decrease in the
number of eosinophils per ml in mice treated with PIM. Figure 4 shows the effect of
deacylated PIM on the number of eosinophils in BAL exudate. Figure 5 shows the
dose-dependent decrease in the number of eosinophils in BAL exudate from mice
treated with PIM from non-pathogenic M. smegmatis. Figure 6 shows the long term

25  suppressive effect of PIM on easinophils in BAL exudate after sensitisation with OVA.
Figure 7 shows the decrease in the number of eosinophils in BAL exudate from mice
treated with PIM before and during sensitisation with OVA. Figure 8 shows the
decrease in the number of eosinophils in BAL exudate from mice treated with PIM at
the same time as the OVA challenge. Figure 9 shows the effect of PIM on the number

30 of eosinophils in BAL exudate in CD1 knockout mice. Figure 10 shows the effect of
PIM on the number of eosinophils in BAL exudate in IFNy knockout mice.

Conclusion

35 PIM obtained from pathogenic and non-pathogenic bacteria is efficacious in the

suppression of airway eosinophilia. The suppression of eosinophilia can be achieved
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Figures 1-10 show the results of the experinments described. Figure 1 shows
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and non- pat hogeni ¢ bacter ficacrous In su pres ai rway
eosi nophilia_ The suppression of eosinophilia can be achieved 16 2 3 DEC
2004 WO 02/ 02kdosRRIADNAPPL (i bnoef ore, during and after sensitisation to -
antigen wel | as during antigen challenge. These data illustrate a clear
application of PIMas an active agent of a vaccine for treating a range of
Th2- nedi at ed Adi wddwesproeciated drodetts, abaivt, tha stihrey beplitgtion sf)&&i ii-ﬂxenmc&:xarml e.

It is envi SaQﬁg éé%ﬁp%f qq:bamt:&lgge P&lMaggé“og‘lsﬁgorﬁysl I S[%Qt trea ent ma}Yopﬁl lia

prophyl actic 5 and therapeutic application ressi on of €osi
i s abr ogat ed ABoPRagss, to Etﬁlée”ité\‘rﬂ cedhe figls of Q'E‘teiﬂpat& fhichgliseasesher disowiers of

CD 1 or | FNy .orltherhgeutite tefippeesaxpeolicitd didtate & dynigiége are inportant in the
nmechani srfhof action of the PI M nol ecul e. | NDUSTRI AL APPLI CATION 10 As wil |

be appreciated fromthe above, the primary application of the invention is
in the treatligenPIMotortpining ticrined o Seaieentipn dies rosiated Tiratdinidstragant, may

be which will preferably involve respiratory administration by the intranasal or inhaled

route for convenience. The inhalation mode of administration will involve the use of
a dispensing device, of which a container of PIM vaccine forms a part. That device

20  can be a nebuliser, particularly a jet nebuliser such as that known as the Omron CX
{Omron Healthcare, Singapore), the Medic Aid Ventstream or the Wright nebuliser
(Aerosol Medicals, Colchester, UK} (where the vaccine is to be administered as an
aerosol) or a dry powder inhalation device (such as the dcvices. known as the
Accuhaler and Diskhaler (Glaxo Wellcome)).

25
Respiratorially administered PIM has shown significant efficacy in reducing
eosinophil numbers and in turn in reducing bronchial inflammation. The
implications of this in both resisting the onset, and reducing the severity, of an Th2-
mediated condition (such as an asthma episode), and in treating individuals against

30  developing Th2-mediated conditions such as asthma will be apparent to those skilled
in this art.

Having described preferred methods of putting the invention into effect, it will be
appreciated that modifications can be effected and yet still come within the general
35 concept of the invention. It is to be understood that all such modifications are

intended to be included within the scope of the present invention.
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prophylactic, to prevent or reduce the risk of devel oping such disea
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modi f i catd ongsitoghiliafteddadnirsebansi arabdigedt, WinkhinegéiePRcope of the present
invention. 17 2 3 DEC 2004 WD 02102140 PCT/ Nz01/00131 CLAIMs: 1. A vaccine
for inducing an i nmune response in a patient effective in the prophylactic
treat ment agii nst A erccitrefonpedudies the giskeaft deytlopiag Th Thiwokdiated disessase S or

di sor der m'&@orﬁ%ﬁﬁ%&@a& AGhh YSoaae! Eteﬁequaabiqn@mog%ywyl
phosphati dyl i nosi tol rnanno-oligiosaccharide (PIM, in imunogenic form 2.

A vaccine for inducing an i mune response in a patient suffering fromor
15 4. A vaccine according to any one of claims 1-3 wherein said vaccine is

formulated for respiratory administration.

5. A vaccine according to any one of claims 1-4 in which said immunogenic PIM
is isolated from a mycobacterium. '

20
6. A vaccine according to claim 5 in which said immunogenic PIM is isolated

from a M. bovis organism.

7. A vaccine according to claim 6 in which said M. bovis organism is M. bovis
25  strain AnS.

8. A vaccine according to any one of claims 1-7 wherein said PIM contains, as

the mannose component, from 1-6 mannose units.

30 9. A vaccine according to any one of claims 1-8 wherein said PIM contains from

2-6 fatty acid units
10. A vaccine according to claim 9 wherein said PIM contains two fatty acid

units.
35
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susceptible to a condition which involves bronchial inflammuation and/or
airway 10 eosinophilia which conprises, as active agent, i mmnogfginisch@/l
3. A vaccine for reducing the risk of devel oping a Th2-nedi at ed df%e é r
di sorder conprising an i munol ogically effective anount of imunogenic PIM
15 4. A vagovmneeigiccording to any one of clains 1-3 whereipgTaeodnyaeci ne i s
formul ated for respiratory admnistration. 5. A vaccine according to any
one of clainms 1-4 in which said i Mmunogenic PIM is isolated froma
nycobacterium 20 6. A vaccine according to claim5 in which said
i mrunogeni clPl M i & VRSHTaREd ding bhrlaimv® oldim by gaatesnsaid fatty geidsiane 10 to
accordi ng t 92 ch@oR Lok ieingth.said M bovis organismis M bovis 25 strain
An5. 8. A vaccine according to any one of clains 1-7 wherein said PIM
contains, as the mannose conponent, from 1-6 mannose units. 30 9. A
vacci ne acco?di ngA vacdamy acoeding tetlainiy| vryhenri AnsacdisRE-M eabt® Bsthhrom
2-6 fatté/ aggog_lsulniégatho. A vaccine according to claim9 wherein said PIM
contains two tat fly atid units. 35 18 23 DEC 2004 WO 02/02140 PCT/ Nz01/ 00131
11. A vaccine according to claim9 or claim210 wherein said fatty acids are
10 to 22 carbon atons in length. 12. A vaccine according to claim]
wherein said fatty acids are 16 to 20 carbon 5 atonms in length. 13. A
vacci ne accbhtdi ng* t GG FTEDGPS ther gy e diiniecPereding elaimiscin geitigh said
i Mrunogeni cirBhihogenic PiMiisth f1di@. 14. A vacci ne according to any one of the
precedipg claims which further conprises a respiratorily acceptable
adj uvant .

14, A vaccine according to any one of the preceding claims which further

comprises a respiratorily acceptable adjuvant.

15. A vaccine according to any preceding claim which further comprises a
L5  sscondary immunogen selectsd from one or more Thl-type immune response

inducing substances.

16. A vaccine according to claim 15 in which Mycobacterium bouvis (Bacillus

Calmette-Guerin} is included as said Thl type immune response inducing substance.
20

17, The use of immunogenic PIM in the preparation of a medicament for the

therapeutic treatment of a Th2-mediated disease or disorder.

18. The use of immunogenic PIM in the preparation of a medicament for

25 prophylactic treatment against developing Th2-mediated disorder.

19. A use according to claim |7 or |8 wherein the Th2-mediated disorder is
asthma.
30 g0 A use according to any one of claims 7 -19 in which said immunogenic PIM

is isolated from a mycobacterium.

21. A use according to claim 20 in which said mycobacterium is an M. bouis
organism. '

35
27 A use according to claim 21 in which said M. bowis organism is M. bouis

strain AnS5. 19
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