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WO DMEBTI3GN rel ates to a nethod of treating graPCT/XEL®EN01467
host 5 disease and other transplant-rel ated

I mmunol ogi cal reactions and di sepases. Mre
particularly, this invention relates to a nethod of
prophyl actic and therapeutic treatnment of graft
versus host di sease using chapbddhin 10. BACKGROUND OF
THE | NVENTI ON Graft versus host disease (GVHD) is a
condi ti on that CGHARERENIN WhBMMUNOSUPPRESSION

i mrunol ogi cal | y-conpetent cells have been introduced
into an individual, forFEEROPIIRVENTION bone marrow or
stemcell transplantation. G/HD refers to the

| munol 0orGaR IRAASEFONMIERRE V0! N endENd sefttf@mﬁgl ik 6frsus host

cells mount a rejection response agal nst hos I ssue.

GvHD.can deye).op, after  t tanspl.ant at j on. .

51 anGreior 6 SPopsRer i roiet PEORRCBRLE AeRRich apd dipey, More
cells, .unirradjated bl oo 15 products.and, sol i d .
or gaPAticyah 'ﬂ-}sn‘@"?@t Haest fosg @ée%loﬁw%# grophylagtis, and, thegapeutic
of GVHD, acute and chronic. Acute GvHD devel ops
wi t hireatmint dfigraft veresdwsheistase using Phanerogin 10.
transpl antation and clinical synptons include
dermatitis, enteriBACKGRDUNDPOF {IIHE INVAENRIQGNGVHD
usual |y devel ops three nonths after transplantation

and i s anGaift QbrsHd/REst TRNOTEVEDS &4 icBaditith thaplcen déelop when
organs and tissues, such as the skin, @ tract and

live . ' [ i D
10« BRSHCTL S S 3RE0 4 k] LAGCH Al o
host cell, ant.igens as forejgn _an ond..
pr ol F’Faé’il%{?i I‘gﬁaﬂ“‘r 81ERY ?fggg?tcgﬂi%%y% ch | nG\ﬁIJ]? ﬁefers to the

may activate cells of the innate, inmune system ..
y ‘iammungiogical process Whereeby the newly transp anteél cetlles mount a rejection

response against host tissue. GVHD can develop after the transplantation or
transfusion of bone marrow tissue, haematopoietic stem cells, unirradiated blood
15 products and solid organs containing lymphoid tissue.

There are two types of GVHD, acute and chronic. Acute GVHD develops
within the first three months following transplantation and clinical symptoms
include dermatitis, enteritis and hepatitis. Chronic GVHD usually develops three
months after transplantation and is an autoimmune syndrome affecting multiple
20 organs and tissues, such as the skin, GI tract and liver.

Donor T cells are responsible for triggering the development of GVHD.
Donor T cells recognise the host cell antigens as foreign and respond by
proliferating and releasing cytokines which in turn may activate cells of the innate

immune system.
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marr ow transpl anti on or haenat opoi etic cell

w0 canspidant ati on remai ns the nost effective cuPGI/AURN03/001467
therapy for the treatnment of henatol ogi ca

mal i gnanci es, such as | eukaem a, nyel oma, |ynphoma and

apl astic anaem a. Severe acut e26\/HD is the primry

cause of nortality and norbidity 5 during bone narrow

t r anspl anAlogensic Chomeni maBwMD transpdangionr esyul hadnmatopagtie  cell
and survivors are often severely disabl ed.

| MupasyRAtEss irslaids Wigs mokiyfativacgatipaticerapy fdnehe treatment of
prevention, therapeutic treatnment and managenent of

acut R A8l oGt 0RA &R, sﬁaﬁasqéﬂaémmamy%maagmlﬁnoa{aee&ﬁdaplasuc

to the patient before and after the transplant.
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Isﬁ?nrj 'bfg?gzlpﬂng R hte:rnol ?ﬁ‘éﬂ“? ﬁsg-m 831%0 Iﬁlgc‘c)’ result in death and

adm nistration of a corrbl natl on of drugs for naximal
effe&‘terVQIﬁaﬂé%Pﬁ?ﬂWVi@Y(@Wi@) is present in a variety

of organisns, frombacteria 15 to humans, and is a

menber of Irnmgn(tsgppremmdkrugamayp lofgerpantt igi thg prevention, therapeutic
(chaperones) which are anong the nost evol utionary

st abireatfest ehdSanAgeaxdns tofnueate diite chrohivp@Veiie rTHeedmigesnay be
are involved in post-translational folding, targeting

and aﬁﬁﬁlﬁ‘@é}bd’ td)tfhe %ﬂ&{t Héfdi‘& qhd 8ftdrhiRg ‘t’rﬁi?s;bl&?. 8hrrentl@8gs used in
Proc. . ci. USA, 89, 3394 but do not

Ot( Ele lnﬁﬁl V[ﬁecfiée%lp] %&%’b&%{ gﬂeG | 1n@@ﬁggﬂgagsp§glﬁgCttﬂétﬁotrexate
nor nibFten e S fr%iix&%g@mée%?% S FEGER adafrunosuppression

during cel lular stress net abol i c dlsruptlon
i nf etagiwens qfien invaiee ﬂ@radntlmaiﬁﬁfoar%@t qogippation of dgugs for maximal
unexpectedly di scovered that chaperonin 10 has the
saneeffedtno aci d sequence as Early Pregnancy Factor
(EPF) (Morton et al., International

Chaperonin 10 (cpnl0) is present in a variety of organisms, from bacteria

15 to humans, and is a member of the heat shock family of proteins (chéperones)
which are among the most evolutionary stable proteins in existence. The
chaperone molecules are involved in post-translational folding, targeting and
assembly of other proteins (Hartman et al., 1992, Proc. Natl. Acad. Sci. USA, 89,
3394-8) but do not themselves form part of the final assembled structure (Ellis et
20 al., 1991, Annu. Rev. Biochem. 60, 321-47). These proteins play essential roles
in normal cells but their production is upregulated during cellular stress (eg.
metabolic disruption, infection, inflammation, transformation).

It was unexpectedly discovered that chaperonin 10 has the same amino

acid sequence as Early Pregnancy Factor (EPF) (Morton et al., International
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95/ 15338). EPF is a pregnancy-associ at ed substance
w0 bat/ogspears in the maternal serum w thin 6-PAI/AD2008/001467
fertilization (Morton et al., 1974, Nature, 249;
459- 460 and Morton et al., 1976, Proc. R Soc. Lond.,
193; 413-9). It is present for3at | east the first
hal f of pregnancy and is essential for continued 5
enbr Poblicatign SV 1954433 8u BPFis b pragbanayrassqciaied subsiga that appears
Current Topics in Developnental Biology 23; 73-92).
[t 1 & thewnatémalr seiuma twithiRF6124 dr ikl fiyrtiliztips i(Moogh @abl., 1974, Nature,
functions and its production is not confined to

Pr egnagicys9-440 AREMERA ¢ eRONOTS! Erb@tR E&c. $RRA. 2003281 RY). It is
I mmunosuppressant, release suppressor factors from

TP GESLIE 5 gk SRS B, Sk conincd

properties,of an.i nosuppr ive anti - | hogyt e ..
5oer URTPREFIGERVhL ANt Al (Morgneel i, 191, dafaren, Topics in
suppress the delayed-type hypersensitivity reaction

to tPeNelopmeneb B aze%% 7$r9§fce1t BNBeWaplegt that EPF has many
1979, Nature, 278, 649-5 1), suppress mtogen-induced

| ynppbysitlegisaldundtma aidits pradhetivadasotRioafisédsto pre@ancyPhD
Thesis, The University of 15 Queensland) and suppress

| FN-y pr odiukdsi een bypdciad thdi ERF kan atfoaseareimminisupprbssant, release
been no direct evidence as to whether EPF or cpnlO

May  QaVRed6t fblokPhroR Iy RPhddHBITREMD BF &S I08E, @HE Mxp! Bumunol. 73,
transpl’antation, and 1n particular in the prevention

10\?vlf1i g’g’fgg%ﬁ;@@gﬁ%?{eﬂg glggoget{eghﬁbﬁﬁﬁ g;?@ierﬁgéocff‘%ﬁ igﬁﬁglt%isﬁbpressive

n I NMmunosu sant, a

been shown to 20 possess an peut g ef fect s,in

v pe ey B RiBoR Y of, SSTABSY he. ShirdE! Eak dap suppress
protei ns, may have_adversg effects on transplantation .
(Ogi the élelaypd-typeodupersepsitiviy) FacHAn ¢, HWO@Q@W in mice
OBJECT OF THE | NVENTI ON The present inventors have

r eal (Meohanheeti whunt®ppNewisd, v@78r f§9-diw rsuppress  mitogen-induced

lymphocyte proliferation (Athanasas-Platsis, 1993, PhD Thesis, The University of
15 Queensland) and suppress IFN-y production by CD4+ T cells.

However, there has been no direct evidence as to whether EPF or cpnl0
may have potential as an immunosuppressive agent in transplantation, and in
particular in the prevention of GVHD. Chaperonin 60, a related heat shock
protein, which can also act as an immunosuppressant, has not been shown to

20 possess any therapeutic effects in GVHD. In fact, the prior art teaches that heat
shock proteins may have adverse effects on transplantation (Ogita et al.,, 2000,
Transplantation, 69, 2273-2277).

OBJECT OF THE INVENTION

The present inventors have realized the immunosuppressive drugs currently



WD 2004/ 041300 PCT/ AU2003/ 001467 4 used for the
t herapeutic treatnent and nanagenent of GVHD have the

w0 odoso¥idmy signi ficant short-comngs: (i) thepCT/AURIDS/001467
severe side effects, for exanple, hypertension which
may require additional nedication for control,
nephrotoxicity which occurs 5 #n up to 40% of
patients and frequently forces the doctor to
adm nmissd for tisathempeutivatreatins® sand imanhgenent @f GV HID tiave theefollowing
toxicity, CNS effects such as trenor, headache,

depr efpmifvant $hakaRsdihgsi a, bl urred vision and
sei zures, increased risk of bacterial, fungal or viral

nfecti@ns. HePHias Shotd Sho GeAT5 LR HhRUARIR which may

skin cancer, 10ss o etite, 10 nausea
i ncreased hajr _grow.h: AN HD.i S resi stant, to..the.
ir ey o el Bidifional lobichEPRr 2oh S RésiisotGish Which ocours

onbi nati on drug t apy is required; (jii) the drugs, . .
é;r e very exp®i¥ f\‘?é“!;a%ﬂﬁga(qeg‘)s apﬂg‘eﬂwﬂﬁlﬁ’qﬂ%fi%the doctor 16 administer
denonstrated adverse interactions with other 15
t her apeut i ¢ #ooepimal deses 98 therdrpgiodimit ghe wERitHsCNS effects such as
anti-epileptics, and antifungals, imunizations, such
as rubel | a amem@ol hegdached deyressadn, pavaeekthesiac hblasred vision and
grapefruit (in the case of cyclosporin). Therefore

there is an ehardpuscressandisk obf tHactedlgly efu@piTedt Wikaldinfections,
new drug to treat and manage GVHD that has fewer side

ef fects sidejpfhent 3t I?)?;baﬁ&@, 8%@1&51 tsﬁﬁlnt:&cﬁftﬂ ngssnbf Yappetite,

available and is nore efficacious Iin patients

10?_how a resiﬁéu%&c?engtrigc%gsgg%%{%rggon drugs on the narket.

he present T1nvén pectedly di scovered

that cpplO p ses . enornpus, cli.nical .potential as )
new t he&ﬁpy &még fesignhinibe Srgs il gant BFTCC@%@F patients

and combination drug therapy is required;
(iii)  the drugs are very expensive; and
(iv) the drugs have demonstrated adverse interactions with other
15 therapeutic drugs, such as antibiotics, NSAIDs, anti-epileptics, and
antifungals, immunizations, such as rubella and polio, and natural
food, such as grapefruit (in the case of cyclosporin).
Therefore there is an enormous demand for the development of a new drug
to treat and manage GVHD that has fewer side effects side effects than the
20 treatments currently available and is more efficacious in patients that show a
resistance to the current drugs on the market.
The present inventors have unexpectedly discovered that cpnl0 possesses

enormous clinical potential as a new therapy in the treatment and management of

GVHD.
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I NVENTI ON The invention is broadly directed to the use
wW@B00spai3®@ i n transpl antation and particul arl yPE€DAU2003/001467

treatnment and/or prevention of graft versus host

di sease. The invention in a broad form provides

admi ni stration of cpnl0 to a dofor 5 and/or recipient
animal or cells, tissues or organs derived fromthe

donor, although in a JAVIMARYOF INBEMATONgeous form

the invention provides treatnent of both the donor

and reci piketineditionlis biswlyetiRédted t thefuse Of PaPESH trahdfantation
i nvention provides a nmethod of therapeutically or

prop

(o R e B o Sl P iense

phar maceuty ~effective.anount..of .chaperonip 1

(cpnl0) orThgql(I%I‘%ee}(llngﬁo\H %/éllog f%l‘B]rﬁrBV]td S 4 8‘}1%?{10%3{]?%%6? a donor
ell, an .or tissue obtajned therefro nd (i

S ArdPEaPriglonh SRR P el imtapr @Eane démved from the doror,
pharmaceutical | y-effective 15 amount of cpnlO or a

der i wHhough ipfa pastieubirly adventagedis farn fie invention popvides treatment of
suppress or otherw se reduce one or nore synptons of
GVHDboth thedpmy and aevdpibatranabalon of the one or nore

cells, tissues or organs to the recipient aninal.

Pr ef er abl Wheﬁeﬂ’@ephﬁra{mﬁﬁﬂtds?@dﬂ sthef fneedtione pps¥BIRt aOfmethod of
cpnl O or a derivative 20 of cpnlO is admnistered to

a r eghephRiticAR Whg@%ﬁc@&ﬁlg;ﬁaéﬂg f@‘ﬂ’t Qlerstib s hits)e%sf: (GVHD),

Preferably, the p ceut | ective anoun

pnl . [ [ of cpnl O adm nistered to an ani nal
1qu wg?%dﬁggﬁlee\é?eggég 0. 1-100 ng per kg/body weight.

More preferably, it .i.s within the range 0.1-10 ng per
kg/ body V\Z{)ght. aéP’é‘?létF’%gy,atfPé‘aHﬂ?Cﬁ‘étha%&ﬁgfeﬁ%Yﬁmlamoum of

chaperonin 10 (cpnl0) or a derivative of c¢pnl0 to a donor

animal or cell, organ or tissue obtained therefrom; and
(i) administering to a recipient animal a pharmaceutically-effective
15 amount of cpnl0 or a derivative of cpnl0, to thereby delay,
ameliorate, suppress or otherwise reduce one or more
symptoms of GVHD following transplantation of the one or
more cells, tissues or organs to the recipient animal.
Preferably, the pharmaceutically-effective amount of cpn10 or a derivative
20 of cpn10 is administered to a recipient animal both before and after step (ii).
Preferably, the pharmaceutically-effective amount of cpn10 or derivative
of cpn10 administered to an animal is within the range 0.1-100 mg per kg/body
weight. More preferably, it is within the range 0.1-10 mg per kg/body weight.

Preferably, the animal is a mammal.
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mamal is a human. Suitably, the cell, tissue or organ
WO g00bosB00mar row or i s derived frombone marr oRCT/AU2003/001467

Sui tably, the nethod of therapeutically or

prophylactically treating GVHD 5 further includes the

step of administering to said dBnor animal and/or said

reci pient aninmal at | east one other inmunosuppressive

agent sel @edferdblyr thenhdnemalgs abpmennsi sti ng of

cycl osporin, tacrolimus, sirolimnmus, nycophenol ate

nofeti |  SHaBIRIHAO CEIEXAE® ordtbhiR| Bone eroRebRHeflled from bone

therapeutically or prophylactically treating GVvHD 10

furtherwncl udes the step of administering to said

donor aninmal and/or said recipient animal a steroid.

b 41 g Qb et o AeBAPEE il esgting GvaD

g?nd AN ggﬁ;ﬁgd%gﬂ%glptgg laq{Jl ne. 'lillgsltqulgt t%e sgigiec?on%]; animal and/or said
pharmaceutical | y-effective ampunt of cpnl O or 15
der i vepipiont amimalpa BastpneHeherbynmynesupiiressive ageniesslectsd from the
ot herwi se reduce production of TNFa in said ani mal.
Pr ef graaipl sonsisting afi eyelosparirg taerolimbs, sifdliafusy abicgphanbiate mofetil
mamal is a human. According to this aspect, the
i nveRhd arRtldkeeater ovi des a nmethod of 20 inhibiting,
suppressing or otherw se reduci ng TNFa production by

one O MOKGty 16! h meliloRH ereu REARTE (PAIRIRACITY QIRiRR GVHD

animal inclu gtﬁje step o e gto

el | tissues or. organs. a,pharnmaceutical Ly-effective .
10 routrthes ey sy St8, 1, MG ERE [ i S0 ey Eor said
i nhi bit production of  TNFa by said aninmal.
recipient animal a steroid.

In a second aspect, there is provided a method of inhibiting, suppressing
or otherwise reducing TNFo production in an animal including the step of
administering to said animal a pharmaceutically-effective amount of cpnlO or

15 derivative of cpnl0 to thereby, inhibit, suppress or otherwise reduce production of
TNFa in said animal.

Preferably, the animal is a mammal.

Preferably, the mammal is a human.

According to this aspect, the invention also provides a method of

20 inhibiting, suppressing or otherwise reducing TNFo production by one or more
cells, tissues or organs obtained from an animal including the step of
administering to said cells, tissues or organs a pharmaceutically-effective amount
of cpnl0 or derivative of cpnl0 to thereby inhibit production of TNFo by said

animal.



WO 2004/ 041300 PCT/ AU2003/001467 7 In a third aspect,
the invention provides a nethod of inducing,
w@oaea)ng or otherwi se increasing |L-10 proPCIAD2003/001467
in an animal including the step of admnistering to
sai d ani mal a pharnmaceutical ly-effective amunt of
cpnl0 or derivative of cpnlO th t her eby i nduce,
augnent or otherw se increase production 5 of IL-10
in sai d ah atlird dRBpedt,ahabivgntidohmoddenameitod f mwebg, augmenting
Preferably, the mammal is a human. According to this

aspegf otHeh@isk eI IBI190peaatodedh an MRim4ldingluding the step of
i nduci ng, augrrentl ng or ot erw se increasing TNFa

d
prodyghi N6i8", gﬂ%ﬁ%ﬁ%ﬂttﬁ 1§-bﬁ§éfﬁl% &hoddt W@ pn10 or

obt al ne an ani ma € step of

Sﬂ?r &h(f'? g’gf’?@l 0S t?)ftg%rf:ﬁ gr(?)tfoq'rcbtﬁff as%smcrease production
derivative, of ,¢cpnl0 to thereby |nduce producti on of

9 L- 19&537 %H?Wf%‘ﬁﬂ%l In a fourth aspect, there is

provi ded a pharnaceutical conposition for use 15

accor di ngPreferebly, thewhisepl if2 maypumsl. t he af or enent i oned
aspects conprising a pharmaceutically-effective

anount of Pegerbflypthe anahemahisih hwmawf cpnl O, and a

phar maceuti cal | y-acceptabl e carrier, excipient or

di luent. Reed@fmabhy . thishespatt, |tﬁasﬁ1véiﬂﬁ>n0tﬂ§6rprowdes a method of
i Mmunosuppr essi ve agent is an i mmunosuppr essive drug

or aj @ﬁi‘ f él%}'ﬁésiﬁ I g@%ﬂ@r&%‘é Hﬁ&ezﬁ"ﬂ% T‘ﬁFoc r@uction 3§ one or more

I yrrphocyt ace receptors t late thelr

cti iop. Preferab osup g
Ogny %Ls ssgfﬁclogs ’%g X oﬁt?‘ﬁgr o méH glg_lfh%? fﬁglug{nlé tljle step of
rTycophenoI ate nofefi and net hot r exate.
as pedfMINFINg 'iossahf e iLRguSs %r%s%a@éﬁiarre%ﬂeuemo%f%%amwm
of the fourth aspect further conprising a_steroid.
of cpnl0 or derlvatlve of cpnl0 to thereby induce production of IL-10 by said

animal.
In a fourth aspect, there is provided a pharmaceutical composition for use
15 according to the method of any of the aforementioned aspects comprising a
pharmaceutically-effective amount of cpnl0 or a derivative of cpnl0, and a
pharmaceutically-acceptable carrier, excipient or diluent.
Preferably, the at least one other immunosuppressive agent is an
immunosuppressive drug or a specific antibody directed against B or T
20 lymphocytes or surface receptors that mediate their activation.
Preferably, the immunosuppressive drug is any one of cyclosporin,
tacrolimus, sirolimus, mycophenolate mofetil and methotrexate.
In a fifth aspect, there is provided a pharmaceutical composition of the

fourth aspect further comprising a steroid.
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cpnl0 protein has an am no acid sequence set forth in
WO-R@4/04130BEQ | D NO 1). Throughout this speci fPCHAUZIN3/001467

"conprise", "conprises"” and "conprising" are used

inclusively rather than exclusively, will be

understood to inply the 5 i ncl 8si on of a stated

i nteger or group of integers but not the exclusion of

any ot her Prefetablye saidrcppd @ yyoteih hast angamino B Eequence set forth in

DESCRI PTION OF THE FIGURES FIG 1: The anmino acid

sequenGel (SEQ M Np:)0 protein (SEQID NO1). FIG 2:

The effect of in vivo cpnlO treatnment on LPS- and

al | oanti 9%0\%@0&%&?@0135&105‘: * %fs@",Y‘cMﬁﬁﬁé%Q’s%% @fomprising”

m ce peritone phages and

diff %feepgédafnc ivegf{ Githeét: thgr'lJ A7) ¥§ilv%19,awrﬂl Cbee ﬁﬁc{e%tof& e t1mp1y the

marr ow ransp Ion an nspl an rea

f cpnlO. In . the post trans e d to 2
i miLiien & 4 el Pitect G EGTR ALLUEEY b}ﬁ b BF exdpsioh Sdny other
vehicle 15 (syngeneic, n=8 and aIIogenelc contro
grOUQMB&EIMEKWPQ§EﬁMEﬂ§10 and 100g/ ani mal / day: cpnl 0

10g/ day al | ogenei c, n=10 and cpnl 0 100g/ day

al | ogenei ¢, n=10) BREEF PESERIWHON IOMTHEIFIGERFS s

plotted over time (0-45 days; ** P< 0.01). FIG 4:

Sur vi vaFI(Rfl: m dheahiify addd fequbiverod\thd dpans praeih AEEQNDaN0:1).
pre- 20 transplant treatment of cpnl O Recipient and

donor s Jwer et Rt 8 i Yvo fp%a Srefrfrer f(ﬁ”ﬁpé-aﬁﬁd alloantigen-

w t h subcut aneous | nJ ections o cpnl 0 (100g/day) or
ontrol dil uent t
ormed: G oup ind yng 81?%'1%%% %«%.%) ] eprfesgﬁ&ed peritoneal

G6D2F1 L ansp ant ed W L syngeng RS, pone.mer 0w

FIG.3: Survival of mice after bone marrow transplantation and post-
transplant treatment of cpnl0. In the post transplant period (day 0
to 21) animals were injected subcutaneously with either vehicle
15 (syngeneic, n=8 and allogeneic control group, n=10) or cpnl0 (10
and 100pg/animal/day: cpnlO 10ug/day allogeneic, n=10 and
cpnl0 100pg/day allogeneic, n=10). B. Mice GVHD clinical
scores plotted over time (0-45 days; ** P< 0.01).
FIG.4:  Survival of mice after bone marrow transplantation and pre-
20 transplant treatment of cpnl0. Recipient and donor mice were
treated for 5 days pre-transplant with subcutaneous injections of
cpnl0 (100ug/day) or control diluent. Five groups of animals were
then formed: Group 1: Syngeneic control (n=8) represented

B6D2F1 transplanted with syngeneic B6D2F1 bone marrow and T
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Al | ogeneic control (n=10) consisted of diluent pre-

W0 e@anedoB6D2F1 reci pients transplanted with cRCT/AUL06M01467
di luent pre- treated B6 donors; Goup 3: Allogeneic
reci pient pre-treated (n=10), éecipient B6D2F1 m ce
were treated pre-transplant witf 5 cpnl0 and were
transplanted with vehicle pre-treated B6 donor cells;
G oup 4: Reci pedlst @op B1AHvgemeisrconireldinsti0\donsistdd bfiditwent pre-
only that received transplant fromcpnl O pre-treated .
B6 donors (al treged B6D2F Uleseipierps frhnsphined, wittrdd)s froan diluent pre-
G oup 5: Both B6D2F1 recipients and B6 donor mce

vere pretreat egeybd BERIBhOsP Rbug 3: 11ddeAsS pﬂe@fﬂﬁéﬁc | R treated
(al I ogenei c: reC|p|ent and donor pre-treated, n=1

(*P<0. 01 versug, boli%?@ déng B%%?‘i e x?? '\ﬁdé‘a?ed%/ﬂ"[?;angﬂant with

clinical scor ver

0.001). DETAILE | PTI ON

S nventors have® %55%@ it oA @Xml% Oﬁ@‘s%enﬁrw@aﬁé donor
15 |nnunosuppreSS|ve activity in an_in vivo nou

transpl ant at i ofclfpdErounts RepienicBAPEFT meige iﬁéﬁﬁﬁeated with diluent
i ncreases the survival rate of mce suffering from

GVHD. This i sonlyethiif reskivdé rismsplantt from ¢fnlf hwe-treated B6 donors
benefi cial i munosuppressive effects of cpnl0 and

i ncreased sur vialRigeticid: RBbnbNpireated, Vi=10); QMdGwap &: BolhB86D2F1
ef fectiveness of the cpnl0O treatment is increased if

both donor and rec?fledt§ Ghd BEHons Midd Werd r}ﬁeﬂréa%t\@ﬁh Wit 10 prior to

cpnl O prior to the transplant procedure
nvention al so t g =
O: i popol ysacchari ;ﬂﬁ {ogt(g%pgteaﬁl cr e?‘qﬂ;a&g&zﬂe treated, 0=10).
pronptes |L-10 ct|0n| nouse crophages.. |l .
’s 2 pot ent ﬁfﬁf@oﬁuﬁﬁﬁsgssgfwnwt% a0t ﬁa e ?VﬁB clinical
power ful i nhi b| tor of adaptive and _inna

responses to | pepres plotted over time (0-30 days; 13 P<0001)

DETAILED DESCRIPTION OF INVENTION
The inventors have demonstrated that cpnl0 has significant
15 immunosuppressive activity in an in vivo mouse transplantation model and that
cpnl0 treatment increases the survival rate of mice suffering from GVHD. This
is the first demonstration of the beneficial immunosuppressive effects of cpnl0
and increased survival rates in an in vivo GVHD model.
The effectiveness of the cpnl0 treatment is increased if both donor and
20 recipient animals are treated with cpnl0 prior to the transplant procedure. The
invention also demonstrates that cpn10 inhibits lipopolysaccharide-mediated
TNFa secretion and promotes IL-10 production in mouse macrophages. IL-10 is
a potent immunosuppressive cytokine that is a powerful inhibitor of adaptive and

innate immune responses to LPS.



WO 2004/ 041300 PCT/ AU2003/ 001467 10 Acute GVHD
follow ng all ogeneic bone nmarrow transpl antati on (BMI)
WO g004a41B0ocel | medi at ed di sease in which donor ACTAUR®3/001467
recogni se di sparate host antigens and differentiate
in a Thl dom nant fashion. The resulting T cell
derived Thl cytokines prine dovtbr nononucl ear cells
that release cytopathic quantities of 5 inflanmmtory
cyt oki nes Aceteds VERAplpwikigesllogéresic baneemamdvo transplatdtion (BMT) is
with |ipopolysaccharide (LPS). LPS |eaks through the
gast adi cellasédined di¥vaesawhithalonot $ cailyReEthideydispridr Bew antigens
by the preceding radiation. Therefore TNFa, together

W t hatdaiffysiRel Al 9% 1 QohBha i fhshiot. Ofhe ?es%[tﬁ%uP tcb@Rlerived Thl

|nduces apoptosis in host tissue. GVHD nort ty in

g%gﬁilngs Finde 88/no'i]trg§'no?x¥1f1—£arcgéli[) ﬁjlb{ ?e%a%g tcp{go?oathl% q%aritltles of

Suppr éssi on, par ar |

IL 2 neration.  The prese ve is exenplifie

Sn r@‘g%glff‘ QY SIS Kok Waﬁ Y ofPmelR, egontact with
it will be appreciated the concept | s applicable to

ot hefiropalysascharife {LRS). RS fneks Houghathe igagqiafestinal mucosa which

i mmuno- conpetent cells capable of initiating an
i musedaneeppd by 3 VHDt dnd Hydbe presieding radidtiong Thersafpie 83Nk, together
such cells, tissues and 15 organs include |iver,

| Ungmﬁheﬁétdysi@gdl’a%d anetosicesntelite praluehion @iducs b}&pto'Elbem host
i nvention as described herein nmay be broadly

appl {i6qR! e GPHA horAl BMT InddBR! is! fdbédidd/ bgi ‘TeEéIFQilirected

to manmal s, and prefe ably humans. For™ exanpl

10 Ve Bbhositisnod BaEhRRy Y el APSRAN B2 B egﬁlgnd
Carel <) A5 aBﬁggnlsipﬁs@t@eé? "B ol 1okt bote martow

"isolated" is nmeant materjal t hat has been renoved
f r onfrpasplasdations Hoyyeyew towillherappigeiptedsihe soragnf is @pplirable to other
human mani pul ation. Isolated material may be
substells, tisduey arst organsahatiiadliide immeenoFcommpetant ngltsroapatde of initiating
that normally acconpany it in its natural state, or
may ke immune response in the host. Non-limiting examples of such cells, tissues and
15 organs include liver, lung, heart, kidney and stem and progenitor cells.

The invention as described herein may be broadly applicable to any
animal but is particularly directed to mammals, and preferably humans. For
example, the invention may be directed to a transplantation in livestock, domestic
animals, laboratory animals and performance animals (for example, racehorses

20 and camels).

For the purposes of this invention, by “isolated” is meant material that has

been removed from its natural state or otherwise been subjected to human

manipulation. Isolated material may be substantially or essentially free from

components that normally accompany it in its natural state, or may be



WO 2004/ 041300 PCT/ AU2003/ 001467 11 mani pul ated so as
to be in an artificial state together with conponents
WO bat/o41300 mal |y acconpany it in its natural stBECBEAU2003/001467
| solated material may be in native, chem ca
synthetic or reconbinant form By "protein" is neant
an am no acid polyner. The am nd aci ds my be 5
natural or non-natural am no acids D and L- am no
aci dmanipulatede sovals| toubsl dn smowatificiah stabe tegether Avitlpepmpaieents that
is a protein having no nore than fifty (50) am no
aci daormafly” mebipapt itda ity Sat@rap @ted Isolitad intgerib meayt Bén native,
fifty (50) am no acids. The term "nucleic acid" as
usedcﬂgﬁggqgg@@ﬁg@@kgﬁnﬁh&gm&mgr doubl e- 10 stranded
MRNA, RNA, CRNA, RNAI and DNA i ncl usive of cDNA and

enomni ¢ o ol S ' " .

Soent” haPeRr g ST TSP RARR e odRB0L  The B yidtnay be
Su ress.an aut oi ne or .| ne esponse,, agai nst..a
5¢ r an BRI OE AOLTRHELABKLO HdS dn thiblretRne aFids. A Hill gnderstood

organ, or to 15 suppress graft versus host disease.

Pr ef &r#Blat: t he pharmaceutically effective amount of
cpnl 0 adm nistered to an individual is within the
range 0. 1AlQ@ptige” iv/b peotgin dheing nb ypore then fifty (50) amino acids.
phar maceutical |l y-effective anount of cpnl O

admi ni st enethalypepiidd nslh piotsiahavig wiokdrihan filfte (SGr@tino acids.
0.1-10 ng. 20 It will be appreciated by the skilled

person t hghetpg, ahpreieptii®nRdused herein designates single-or double-
phar maceutical |l y-effective anobunts are calculated in

10t er mﬁ‘trz(ﬂ{deg M@? _RINA Q:Rﬁ% RYAR E?d OREO LA RElYor FREL %nd genomic
may vary dependring dn € 'wel ght, age, sex, genera

heal nd fitness of the individual and any other

trea ts to which the WO 2004/ 041300

PCT/ AU2003/ 001467 .
By “immunosuppressive agent” is meant an agent that can

prophylactically or therapeutically suppress an autoimmune or immune response
against a transplanted allogeneic or xenogeneic cell, tissue or organ, or to
15 suppress graft versus host disease.
Preferably, the pharmaceutically effective amount of cpnl0 administered
to an individual is within the range 0.1-100 mg.
More preferably, the pharmaceutically-effective amount of cpnl0
administered to an individual is within the range 0.1-10 mg.
20 It will be appreciated by the skilled person that the aforementioned
pharmaceutically-effective amounts are calculated in terms of a typical 70 kg
human. Accordingly, doses may vary depending on the weight, age, sex, general

health and fitness of the individual and any other treatments to which the



12 individual is being subjected. Furthernore, the

anount of cpnl O adm nistered w |l be interdependent
wowaoh/ost3eo f requency and tim ng of adm ni stratiPCI/AU2003/001467

will also be appreciated that the aforenenti oned

pharmaceutically- effective anmounts of cpnlO can be

adm nistered to animals, for ex l e, donmestic 5

animals and |ivestock. Doses would vary dependi hg on

t he weligtual dsdeingpmibiettedanfurthiermers, thsudndoust of spal® administered

to those of skill in the art. The cpnl O adm ni stered

t o awfillbaintedeEntent vwith the ffregusnch enditimirdeosfradadinistration.

i solated cpnl O, including but not limted to

reconbi napt waPTHISE ()cSEaggfe@ia'fQ thh »the P@éreMBnisdtRH Opharmaceutically-

pegyl ated cpnl O, recofnbi nant cpnl0- GSM or any ot her

der i YALINE s ﬁro(ftcgﬁlrb c%%b%%}ngﬁst@éhtt@%ﬁla pﬂ{g@xample domestic

nucl eoti de and am nbo aci d sequences are welf known I h

the art, alfhough f convenj ence, t he.skil l.ed person

5 o e ipd (i dPossmRgl Visbriine o 6 wEEAER ype of

sequences: (i) human cpnl O (NCBl .  Entrez Accessi-on No.

U075 80imabis wauld be appaneybip thoserpfigkidlaniths arkj ophys. Act a,

1219, 189-190) (ii) rouse cpnl O (NCBI Entrez Accession

No. U09653he Bpekkadmigistextd fo a hom4n og othei ahimalimag be any form of

269, 26858-864); and (iii) rat cpnl0 (NCBI Entrez

Accesiaed Snl0)XatHidhig Uiy aot Binited to ret&B¥inantFdpBH) (SEQ.ID NO: 1),

337, 152-156). 20 Both donor and recipient can be

t r eab gk aNegn 0 CREYyfatdd &1 0 RcdhBinkhtadpald-GYM oPaRE BEHE Berivative

Preferably, the donor undergoes cpnlO treatnent” for no

re prior to the transplant procedure.
1ongrep%£§3é%§ y, the donor undergoes cpnl O treatnent

;86 4/20223%6%%3%%& 8{5“31%(8’(51%2% tarrn{ilr?osz[t)clig Qetqugrrlc%cs: %Peuvrvgll knvépwn in the
art, although for convenience the skilled person is referred to the following
mammalian cpnl0 sequences:

® human cpnl0 (NCBI Entrez Accession No. U07550; Chen ef al., 1994,
15 Biochim. Biophys. Acta, 1219, 189-190)
(i)  mouse cpnl0 (NCBI Entrez Accession No. U09659; Dickson ef al.,
1994, J. Biol. Chem., 269, 26858-864); and
(iii) rat cpnl0 (NCBI Entrez Accession No. X71429; Ryan et al, 1994,
FEBS Lett., 337, 152-156).
20 Both donor and recipient can be treated with cpnl0 prior to the transplant
procedure.
Preferably, the donor undergoes cpnl0 treatment for no more than 7 days
prior to the transplant procedure. More preferably, the donor undergoes cpnlQ

treatment for 2 to 5 days prior to the transplant procedure.



13 Preferably, the recipient undergoes cpnl O treatnent

for no nore than 7 days prior to the transpl ant
w@emeedsne and no nore than 90 days after the PCT/AU2003/001467
procedure. Mre preferably, the recipient undergoes

cpnl O treatnment for 2 to 5 days prior to the

transpl ant procedure and no norB3 t han 60 days after

the 5 procedure. Even nore preferably, the recipient

under goes Pegfetablys tleatecipignt funder@oest ¢prd 0deeptmentifor no gnore than 7
the transplant procedure and 10 to 30 days after the
proceédyy @rior As thsathnBslagi procédies iavdt no/ eiorprihieionsddfs after the
the invention are proteins, such as cpnlO proteins,

whi C:br G ABrerbREMH,. the fecgﬁsaﬂ%aexggesg@ﬂgg%amt Pbr 2 10 5

conplexing with other chem cal” noieti

post - | at | I Lfi ' e ' S

houl SBE BTG SR8 suRkac, Bk o ARV GHEF (B s atir e
artner proteins. Qther. derivatives confenplated b

P he. PRFERort R Th S Tbale Tl Perils Cont0 Heatment for 2
pegyl ation, nodification to side chains, incorporation

of uihadaysriorfofhedransplar paereduic apAd O to 4@ daxsaaiey the procedure.

during peptide, polypeptide or protein synthesis and

t he use ofAsorsed beéreink Ederivarive girbteins mf theddsentidoh @ie profrdisse such as
15 conformational constraints on the pol ypepti des,

fragepntts RowWingaAnilact $hadé bded altevd®nfdroBxanplanpy esnfigation or

side chain nodifications contenplated by the present

inve '&Bfn@[&:lxiﬂgc{vitﬂ AR dHehft irﬂél&ié%‘;?xﬁg}e ROstAf ARG orsdl ‘“ﬂf?odiﬁcation

as by acylation with acetic anhy ; acylation o

mn . .
10 ¢ SrhRER el BY BB RSB BUE R HRBYe of fpion partmer protens.
met hyl acet{n dat e; .20 carba l.atfion of ami na group
Wi th cyandtBer frriatis FaRPORRIR Py dhe duvgtipt indtuds, But are ot
pyri doxal - 5- phosphat e fqgl | owed by reduction with
NaBHAimited dige toegdatigny ypedifiegtionplp fidechainp inperpomtion of unnatural
al dehyde foll owed by reduction with NaBH4; and
t ri niatninbewidg| atd/an their dedivesivgs clupiag vwephide,, pdlypeptide or protein
6-trinitrobenzene sul phonic acid (TNBS). WO
2004/s9dhS9 MATAMIARO36DUkdGlinkers and other methods which impose

15 conformational constraints on the polypeptides, fragments and variants of the
invention. Examples of side chain modifications contemplated by the present
invention include modifications of amino groups such as by acylation with acetic
anhydride; acylation of amino groups with succinic anhydride and
tetrahydrophthalic ~ anhydride; ~ amidination  with  methylacetimidate;
20 carbamoylation of amino groups with cyanate; pyridoxylation of lysine with
pyridoxal-5-phosphate followed by reduction with NaBHj; reductive alkylation
by reaction with an aldehyde followed by reduction with NaBH,; and
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid

(TNBS).



14 The carboxyl group may be nodified by carbodi m de

activation via 0- acylisourea formation foll owed by
wauivsegquient derivitization, by way of exanpl e, PCT/aU2003/001467

correspondi ng am de. The guani di ne group of arginine

resi dues may be nodified by formation 5 of

het erocycl i ¢ condensati on produ%?s W th reagents such

as 2, 3-but anedi one, phenyl gl yoxal and gl yoxal .

Sul phydr yIThgreathexyhrgsoupemayp b fnatifi¢sl byreatbodisnide @btiwsgion via O-

performc acid oxidation to cysteic acid; formation

of mecyisouse forntktion\falloweabby sub3gquént derivitization, by way of example,

chl oromer curi phenyl sul phoni ¢ aci d,

4- chl®h opREspordiRgasRRt €; 2-chl oromercuri-4 10
ni trophenol ; phenyl nercury chloride, and ot her

mer curi al Snaf Rt .0 ] fo?! [ | .
ot her t hi Ecﬁhecgg‘%}d{ﬁo@?&é of afBtfic resitut WAV oMb by formation
nhydr.i.de or other .substituted mal.ei m de; .
& ar b&Ly S RSCHE (CGRIIREPn BiRdliEtst Vi regets gpach as 2.3-butanedione,
i odo%ﬁet am de; and, carbanoylation with cyanate at
al kaPheylgivoxatapd elygkaln 1 esi dues may be nodified, for
exanple, by alkylation of the 15 indole ring with
2- hydr oxy-SBlphiydryd lgeoups | mayr berinuheliftad lsyumstiody Isudtahs derformic acid
or by oxidation with N-bronosuccinimde. Tyrosine
resi euiiatiomytdecyseit facdd] Myrnmitiohatof Omevdurial . derivatives using 4-
tetranitronmethane to forma 3-nitrotyrosine _
der i alordtRerciliishehPisHIBRONIS akiti NG cRbrotn il dige; PaHIHbRercuri-4-
may be nodified by N- 20 carbet hoxyl ation w tR
i et l.K ' it BqL.adoacet | .
1 I?)Ytgg%ﬁ%ﬂcﬁ l%ggﬁﬁ%ﬁ% orfile KM Plth @ InWchiark.ad Ezla[folﬁlr(gqa mixed

acid vat es of 1 ncorporating unn
{

am ng. aci.ds and.derivatives during peptide.synthesj .
i ncl Slggfp%cfesa athy 8fhef i tﬁ?‘?‘ijeaoqlB?mgg’e r%\‘cplﬁr-l aMith omBlsis)de, maleic
acid, 6-_ am nohexanqic acjd, . . ) L .
4- amiPABYdside, Ry other subsHirgd prlrimids; cahexymethylafipm ovith ygdoacetic
2004/ 041300 PCT/ AU2003/ 001467

acid or iodoacetamide; and carbamoylation with cyanate at alkaline pH.

Tryptophan residues may be modified, for example, by alkylation of the
15 indole ring with 2-hydroxy-5-nitrobenzyl bromide or sulphonyl halides or by
oxidation with N-bromosuccinimide.
Tyrosine residues may be modified by nitration with tetranitromethane to
form a 3-nitrotyrosine derivative.
The imidazole ring of a histidine residue may be modified by N-
20 carbethoxylation with diethylpyrocarbonate or by alkylation with iodoacetic acid
derivatives.
Examples of incorporating unnatural amino acids and derivatives during
peptide synthesis include but are not limited to, use of 4-amino butyric acid, 6-

aminohexanoic acid, 4-amino-3-hydroxy-5-phenylpentanoic acid, 4-amino-3-



15 hydr oxy- 6- net hyl hept anoi ¢ aci d, t-butyl glycine,

nor |l euci ne, norvaline, phenylglycine, ornithine,
w@agosi3pe, 2-thi enyl al ani ne and/ or D-i soner SPOf/AERGI0B/001467

acids. Derivatives may al so include fusion partners

and epitope tags. Well 5 known _exanpl es of fusion

partners include, but are not "Brited to,

gl ut at hi one-S- transferase (GST), Fc portion of human

| gG hyredtyeé-aendhylbéptanope otasidy ( WBEylgymne, hepafi¢usinedi meorvaline,

(HI S6), which are particularly useful for isolation of

t he phsiiatyciny, otihind ¥arabding) 2t itienkl slamihe ghdiphP-isb@ers of amino

t he pur poses of fusion polypeptide purification by

af fi plijy chromatography, relevant matrices for

affinity 10 chromat ography are gl utathione-, anyl ose-,

d ni ckeh-_.or..cobhalt - i } : L vel
Vany sucnDTeES i) R8T LSRRE Hsioh Pt FAPREMLNT s well
5?IS:II t eOVfI{(JJ%XAeX %?:‘? tﬁﬂg@@ﬁg&% ﬁ{gluadgﬁﬁﬁt@gé S&tﬂlé%ilfmec{ tQ), glutathione-S-

purification system One particular exanple of a .

f usi wensfanser(§iS T) sFopmtios @f husen dgl.apalinsg binding profgjm (MBP) and
et al. (supra). In sone cases, the fusion partners

al sohdxatistiginet @HSE, whidnwegparticulady usefoh fasisblatiofadtthe fusion
Xa or Thrombin, which allow the relevant protease to

part pkdiy Wi 8Emityt Eifomb®APhPOl Faedki sl@pedes tdfefusion polypeptide
i nvention and thereby Iiberate the reconbi nant

pol yg&ma 6n Ofpy Nty CRhloRMIRERG! T AlltvakhCnialies aktad affinity
pol ypepti de can th e 1sol ate

en romthe fusion
partner hy subsequent . 20 r r i C. at O

100 0O epeliens i Rafflo 6 ARBLA, IR, ficRABRLdeitconjugared
rotein i s produce for exanple. Fusi ar, S

P CORS GEBONAY  NUASH e ML AF P GISPISIE . FREy fuch as the

scope "epitgpe tags", which are usually short peptide
sequehdexpressr viivplem 4Qiggen) fupeful avith KHERe) i Wsigpaparkisrse and the
Wel | known exanpl es of epitope tags for which specific

WO 2Phath4ihIB0T paiTichitidn Gpsten.1 467

One particular example of a fusion partner is GST, such as described in

15 Ryan et al. (supra). In some cases, the fusion partners also have protease

cleavage sites, such as for Factor X; or Thrombin, which allow the relevant

protease to partially digest the fusion polypeptide of the invention and thereby

liberate the recombinant polypeptide of the invention therefrom. The liberated

polypeptide can then be isolated from the fusion partner by subsequent

20 chromatographic separation. Upon cleavage of GST-cpnl0 the derivative GSM-
cpnl0 protein is produced, for example.

Fusion partners according to the invention also include within their scope

“epitope tags”, which are usually short peptide sequences for which a specific

antibody is available. Well known examples of epitope tags for which specific



16 nonocl onal antibodies are readily avail abl e include

c-nyc, haemagglutinin and FLAG tags. Cpnl O proteins
w@bootle3pnvent i on (i nclusive of fragnents, varP@RAB2003/001467

derivatives and honol ogues) may be prepared by any

sui tabl e procedure knowmn 5 to {hose of skill in the

art, including chem cal synthes & and reconbi nant

expression. Preferably, cpnl 0 is reconbinant cpnlO.

For axaneplosal aiibodies andiqadily avghbl jpchideicampeyhdemagglutinin and

prepared by a procedure including the steps of: 10

(1) mleyardgeg an expression construct which conprises

an isolated nucleic acid encoding cpnlO,

oper abl y- ldpakgdpidReifd) O khe Mhventibi IHMNY U ggglg%%g,e variants,

sequences i n an expression vector; (il) trans

T e R T -
cct o By OB RUF iR eine 5 el Fhemicnl Suafidy 5d reCombinant

chronbosomal vector such as a plasmd, or a vector that

i nt e§KBEEION-nt 0 a host genone. By "operably-Iinked"

is nmeant that said regulatory nucl eoti de sequence(s)

20 i s/ ar e Ppefsiablyp il Orie kexbimbmatiocpnh®. r econbi nant

nucleic acid of the invention to initiate, regulate

or ot her wiFsg exaniple)! thé rresabingtti ¢l 0 Rt tifdyy be prepared by a
nucl eoti de sequences will generally be appropriate for

the bhaskduehdudagthe Bips@xpression. Nunmerous types of
appropriate expression-'vectors and suitable

egul at or y.\seq e .kno [ . fo . .
1q/ari ety o 1)hos;g ?%éﬁﬁ% .aag\/\ﬁ‘fﬁﬁ \A{Ab/n Oglbféﬁﬁd%hcg bontbrises an isolated
PCT/ AU2003/ 001%ggleic acid encoding cpnl0, operably-linked to one or more

regulatory nucleotide sequences in an expression vector;
(i)  transfecting or transforming a suitable host cell with the expression
construct; and
15 (iii)  expressing the recombinant protein in said host cell.

An “expression vector” may be either a self-replicating extra-
chromosomal vector such as a plasmid, or a vector that integrates into a host
genome.

By “operably-linked” is meant that said regulatory nucleotide sequence(s)

20 is/are positioned relative to the recombinant nucleic acid of the invention to
initiate, regulate or otherwise control transcription.

Regulatory nucleotide sequences will generally be appropriate for the host
cell used for expression. Numerous types of appropriate expression vectors and

suitable regulatory sequences are known in the art for a variety of host cells.



17 Typically, said one or nore regulatory nucl eotide
sequences may include, but are not limted to,

wEe@aniBn sequences, | eader or signal sequenceBCT/AU2003/001467
ri bosomal binding sites, transcriptional start and
term nation sequences, translational start and
term nati on sequences, splice dgnor/acceptor sequences
and enhancer or activator 5 sequences. Constitutive
or i Tyhicallyl, eaigoosot ercse eguletwymuélpotidesseguancey may include, but are
contenplated by the invention and include, for

exanjdtdimitet toapipalotdieeq @Rt es Raddreor alddhal sequences, ribosomal binding
nmet al | ot hi oni n-i nduci bl e pronoters. The pronoters may

be ejlertraRakiHkiBhdly staRCA trRSnioR "RigBESes, OfrafIR{dndl start and
pronoters that conbine elenments of nore than one 10

pronpter. .. ef.er. ' t eXAr ' .
Voot Brasbh s AuRh s CHRLEE dBIRELER ool iE Y SRRAE o activatr
sel ection of transformed host cells. Sel ectable marker
S9eneUF¥eHel | known in the art and will vary with the

host cell used. Suitable host cells for expression may

be prokar {ferstidutise asindiicible promotaie #s tﬁ%@ﬁéﬁeicemealplated
coli (DH5(x for exanple), yeast cells, SF9 cells

ut i | byt imvenbion and awhideyfor esaneplrtetsaiy clinesteptessiple GhD

cells, COS, CV-1 and 293 cells, without Ilimtation

t her gleallothiénifi-eeduiblpiomotds)  The pecth ey mBybdgther naturally

conveniently prepared by a person skilled in the art

usi n&cﬁﬂhﬁ[@%ﬁ&oﬁr@oﬁ’ ‘ﬁ%?;d E@n‘fo@{rs 8% PERhEind R fIehR@ nldPe than one

Sanbr ook et al., LAR CLONI NG. A Laboratory
10Manu$110rrg%>rl d Spring Harbor Press, 1989), incorporated

heretn Dy feference, in particular Sections 16 and 17;

CURRENT PROTCO0LS | NAOLEQULR B OLooy e, Asubel el
i ncorporated herein by reference, in _particular
Chapinarkst genasindllow: the pelectiorrENmmsioeddostelly Sriestablgmarker
WD 2004/ 041300 PCT/ AU2003/ 001467

genes are well known in the art and will vary with the host cell used.

Suitable host cells for expression may be prokaryotic or eukaryotic, such

15 as Escherichia coli (DH50, for example), yeast cells, SF9 cells utilized with a

baculovirus expression system, CHO cells, COS, CV-1 and 293 cells, without
limitation thereto.

The recombinant cpnl0 protein may be conveniently prepared by a person

skilled in the art using standard protocols as for example described in Sambrook

20 et al., MOLECULAR CLONING. A Laboratory Manual (Cold Spring Harbor

Press, 1989), incorporated herein by reference, in particular Sections 16 and 17;

CURRENT PROTOCOLS IN MOLECULAR BIOLOGY Eds. Ausubel et al.,

(John Wiley & Sons, Inc. 1995-1999), incorporated herein by reference, in

particular Chapters 10 and 16; and CURRENT PROTOCOLS IN PROTEIN



18 SCI ENCE Eds. Coligan et al., (John Wley & Sons,

I nc. 1995-1999) which is incorporated by reference
wesoaio300 n particular Chapters 1, 5 and 6. AnPERANpI08/001467
of production and purification of reconbi nant

synthetic cpnl O using the pGEX systemis provided in

WO 95/15338. A high yielding 518act eri al expr essi on
system known to produce active cpnl0 (Ryan et al.

supr HCIHACHIEdsl Caliganostude (Iohe Wplay & SSES InR NOS5-1999) which is
used in the experinents described herein.

Phar inaepéraedbygefsrast héreinsin fagtidulr e@tapRfs RSQAHdEes a

use of cpnl O for the therapeutic treatnent of 10

di seases ofp '@(Qﬂn'gﬁl of PRGN Sind a%%amfn @H%coﬁrlhgﬁﬂte synthetic

or organ transplantation, 1n par ar

i nventj (a2 ha ti.c 141 qns. 1 a

that B3R e ERYE S S PRIR B O SRt M hien vietding
uitably, the pharmaceutical co sitiqn conprises an

S por OB PR PIB A 43 HEBAONE0) O b e, BN BB et ol supre)

di luent or excipient. Suitably, the pharmaceuti cal

conpdeastiseshtocadirdesbe cnnd AI(BEQIDINQ 1) usad inthe experimpantodescribed

a pharmaceutical | y-acceptable carrier, diluent or

exci fesmmt. and at | east one other inmunosuppressive

agent. Preferably, the other imunosuppressive agent

| S arPHamabaRIEADERRFIsHRNST UG or a specific antibody
directed against B or T 20 | ynphocytes or surface

receptors ltﬂéaihvéfﬁﬂ)hﬁrgvfdgsehrusé%fi opai b by thlgbﬁlgrageuéiﬁetr%aftment of

preferably, the i nosuppressi ve agent 1s an

111 9FRLE e PP L S, DYESTGRS) Bhemain,

. conposition al so conprise a steroid. WO
2004/136%’3‘??6 AU2003/ 001467 19

The invention also provides pharmaceutical compositions that comprise
cpnlO or a derivative of cpnl0.

Suitably, the pharmaceutical composition comprises an appropriate
15 pharmaceutically-acceptable carrier, diluent or excipient.

Suitably, the pharmaceutical composition comprises cpnl0 or a derivative
of cpnl0, a pharmaceutically-acceptable carrier, diluent or excipient and at least
one other immunosuppressive agent. Preferably, the other immunosuppressive
agent is an immunosuppressive drug or a specific antibody directed against B or T
20 lymphocytes or surface receptors that mediate their activation. More preferably,
the immunosuppressive agent is any one of cyclosporin, tacrolimus, sirolimus,
mycophenolate mofetil and methotrexate. The pharmaceutical composition may

also comprise a steroid.



By "pharmaceutically-acceptable carrier, diluent or
excipient” is neant a solid or liquid filler, diluent
w@eroogielpsul ati ng substance that may be saf el ypaEau2G08/001467
system ¢ adm nistration. Dependi ng upon the particul ar
route of admnistration, a variety of carriers, well

known in the art may be used. Th®se carriers may be 5
selected froma group including sugars, starches,

cel | ul ose BynWlharmackaricaibtacecegable walrier, dithent bnexcipiedC is meant a
cal ciumsul fate, vegetable oils, synthetic oils,

pol yabld oaligiidifiler, lusht ob BacHPhAMEndNHbEBAQANHIhM} bOFely used in
emul sifiers, isotonic saline and salts such as

m ners?%telﬁﬁ‘; SinSifdsteftid) qbééfléggﬁgg ?ﬁ%ﬂ%@aﬂfc‘&ﬁ? outPbLM G Rstration, a

and sul fates, organic a acet at es,
pr opi e el tes an rogen-fre ter. 10 A
Cser ORISR, AR T RoiiPn AN IO SRER LR, | et cartord may be

ccept abl arriers, ., diluents and excipients is_. L
%erri § Bfﬁg sér:%a?r ghouR dflaeéwg §eg%rﬁc%§r°ﬁ%&ﬁl ulpsgnnds s dgrivatives,
Co. N.J. USA 1991) which is incorporated herein by
r ef emedl @elafing talaf ealoiwmtsulfae, wrgaiahlestilsasyndeticwylshelyols, alginic
enpl oyed for providing a patient wth the conposition
of t faeid] plhesphaterbuffersd haivnk.ecemulsifiers, isotindd saline and salts such as

parenteral, 15 sublingual, buccal, intravenous,
| Nt r gnigédal 6¢18 Rhlts inbkubigAYAEdthRIided, WrbRidd§ bA® bulfates, organic acids
subcut aneous, inhal ational, intraocular,

intr ' s e ' ; r mal
and Thal 1} RErRs pBLAREPARARANAR ufi R been i TngEe

ubcut aneous. _i.njection is appropriate, f.or. exanpl .
1q’sor adni ni‘St P oﬁélwn?emﬂ%ﬁ%gjz?ﬁ cpha%?ﬁ%&%qyo ﬁg‘jtreﬁ)’ta%le carriers,
vacci nes and vacci nes. 20 Dosage forns include
t abl dilgents; é’&‘ng%A’FQHH%f}tS sifs pReminglen s | Phagmaceytigal Sciences (Mack
sol utions, syrups, troches, capsules, suppositories,
aer o$gblishing GasNdr WA, PR} dich isfrngotroeated hareinByesference.
dosage fornms may al so include injecting or inplanting
cont r ol | edAnysdafieutegofddwiiniesatib@angnbeempleged for pkdwidihgh patient
this purpose or other forms of inplants nodified to
act 3@ tHeobahpositich bhile frehidm.- F@P"ékﬁlﬁbfgg@rdl,e%:éﬁﬁ,eparenteral,

of the WD 2004/ 041300 PCT/ AU2003/ 001467

15 sublingual, buccal, intravenous, intra-articular, intra-muscular, intra-dermal,
subcutaneous, inhalational, intraocular, intraperitoneal, intracerebroventricular,
transdermal and the like may be employed. Intra-muscular and subcutaneous
injection is appropriate, for example, for administration of immunogenic
compositions, vaccines and DNA vaccines.

20 Dosage forms include tablets, dispersions, suspensions, injections,
solutions, syrups, troches, capsules, suppositories, aerosols, transdermal patches
and the like. These dosage forms may also include injecting or implanting

controlled releasing devices designed specifically for this purpose or other forms

of implants modified to act additionally in this fashion. Controlled release of the



therapeutic agent 'nmay be effected by coating the
sane, for exanple, with hydrophobic polyners

w0 p@kiodizng acrylic resins, waxes, higher aliphe€T/aU02003/001467
al cohols, polylactic and pol yglycolic acids and
certain cellul ose derivatives such as
hydr oxypr opyhnet hyl cel | ul ose. 44 addition, the
controlled release may be 5 effected by using other
pol yiteraprentic | agest, maypbs effestednblf @oating s piee.efor Shenple, with
above conpositions may be adm nistered in a manner
conpayidbRobivipblynidie indREapeadridesiak, Wﬁb(es,a]ﬁ%hérrhlﬁﬂéﬂib alcohols,
anmount as is pharmaceutically-effective. The doSe

adm BhRARYE dardd gﬁly@?ﬁggf‘gamcgn ahd e AR ‘éifﬁulgge P%}Z\&attivgs such as

present 1 nventi e sufficrent to a

benef | Gj onse | at { ent, .aver .an _apprppriate

por Sooip3 P BRRRRRT celufl: I JgRORy ot cBTRUBHLERSe may be
dm ni.stered ma epend on the subject to  be treated

ﬁa ncl 8??9}85 g!r uflﬁé O'iggpﬁg@if %csfhmpawe@@ﬁé/ﬁamlﬂewh@f?&

condition thereof, factors that will depend on the

j udgenent The abree gpapesitionsnmey tBoadmiaistar¢te iprewemer compatible

i nvention may be nore readily understood and put into

pr ac withathe dbdage forntutetionkarld iadugteamomtias iy gHaanaeutitly-effective.

the following non-limting 15 exanples. EXAMPLES

Met hquis dbseatmmhmtrat ’d'legpati%f; & MR IcBniekPoYRé BFk&H invention, should
according to a standard protocol as described in 20

ol o6 Syfcient ditiect BpOtficia Ryt gty 308 e porchiate period
128D L SRS 000 Fhe BB B BR it o

hours to m.nimze strointestjnal toxicity. 5 x 106
bone%ﬁﬁliel"‘%lﬁ P§ree ‘Ag CALR, SPHGWﬁI,gﬂb?’P eral hgalfly paaglition thereof,
splenic donor T cells fromB6 mice (allogenic) or

B6 D2 ffactorgiheg wilbderpod oo sigiodgeent ol e pBictitionsy 21

So that the present invention may be more readily understood and put into
practical effect, the skilled person is referred to the following non-limiting
15 examples.
EXAMPLES
Methods
Transplanfation
Mice were transplanted according to a standard protocol as described in
20 Hill et al., 1997, Blood, 90, 3204-3213, and Hill et al., 1999, J. Clin. Invest.,
104, 459-467. On day 0 B6D2F1 mice received 1400 c¢Gy total body irradiation
(TBIL, Cs source) in two doses separated by three hours to minimize
gastrointestinal toxicity. 5 x 10° bone marrow cells and 2 x 10° nylon wool

purified splenic donor T cells from B6 mice (allogenic) or B6D2F1 mice



(syngeneic) were resuspended in 0.25 m of Leibovitz's
L-15 nmedia and injected intravenously into the

WO peoatisdded reci pi ents. Preparation of recomnbi PERAU2003/001467
cpnl O XLI -Blue E. coli cells were transfornmed with
cpnl 0 using the expression 5 vector pPL550 and grown
at 37C. Cells in exponential grdlth were induced to
express protein by tenperature increase to 42C for 4
h. Césyingenwic)evgre irdsasmedded meb25me ol Beibbvit3OLAl5 Bedi2 and/injected
TrisHO pH 8.0 and stored at -30C. A cell pellet from

a 1 lnteavehols®y wastht heatisled feipichtgvere | ysed with
| ysozyme (100 gg/m; 15 min at 37C), followed by

soni PathAAtion of réddnififan ?)11010 and cel lular debris
was renoved by centrifugation (30 mn, 4C, 48 384 x

g). Cpnl Oyas rgfi t glarikfi.ed | ysat.e .
i on- exchar%agig1 %ﬁ% B réﬂggg{l){]g’g%ec@%ﬁtogg gzcizt“fl nP ! ugmg t@ﬁ/e expression
chromat ography. The protein was identified in colum,

5 r actPURRPRES A o wmAt BAR (sl sxpougmtialergith preppinggiced to
Tris-Tricine gels (100 x 100 x 1 mm Novex). 15

Ly s aerprass patiih i bydtetnperatiz© Anerbase abo I Cofor Matir Gellepvere pelleted,
H ghQ (BIO-RAD) wusing 0.025 MTrisHO pH 8.0 as

runni, ' he bound

fr actél%gS mgé@{neﬁa?ﬁg'gbglr?ﬁd’rpg a@}%gtdé%{dﬁ)&%q % %%Jdg'

sanple was applied to a 5 m EconoPac S cartridge

(Bl O RAD) ,usi . 025 M sodi u hos te buffer pH .
6.8 as ru icﬁgg%eglfi%ﬁp%@ gdfflc%‘ﬂ%awgg AP 5 rWe%%'hlgsed with
colum 20 was eluted with a gradient of 0->1 M NaC in
0. 026 RFEBA LI KEiBERanE BUTSh folrne B sanetipadd udrsee, 4°C)
30 mnat 2 mM/mn. CpnlO containing fractions were

10pool and aglthlariebelsiofas xplove® b tedriMgaidi¥B0AHn4410) 48.38% x\).
sodi um phosphate buffer pH 6.8 was added. The sanpl e
WO 2004/ 041300 PCT/ AU2003/ 001467 22 was applied to a

(5NE1|4) 5%002@{;%@9 WhS pokifibh Gredr el dReinde Beatd - B Nbn-exchange and

hydrophobic interaction chromatography. The protein was identified in column

fractions as an ~10 kDa band using SDS-PAGE on 10-20 % Tris-Tricine gels
(100 x 100 x 1 mm; Novex).
15 Lysate was applied to a 200 ml column of Macroprep HighQ (BIO-RAD)
using 0.025 M TrisHCI pH 8.0 as running buffer at a flow rate of 8 ml/min.
The unbound fraction was retained and pH adjusted to 6.8. The sample was
applied to a 5 ml EconoPac S cartridge (BIO-RAD) using 0.025 M sodium
phosphate buffer pH 6.8 as running buffer at a flow rate of 2 ml/min. The column
20 was eluted with a gradient of 0—1 M NaCl in 0.025 M sodium phosphate buffer
pH 6.8, applied over 30 min at 2 ml/min.
Cpnl0 containing fractions were pooled and an equal volume of 3 M

(NH4)2S0;4 in 0.05 M sodium phosphate buffer pH 6.8 was added. The sample



0. 05 M sodi um phosphate buffer pH 6.8 as running

buffer at a flowrate of 2 m/mn. The colum was
webwsedi3th a gradient of 1.5-*0 M (NH4) 2SO4 PCT/BUDH3/001467

M sodi um phosphate buffer pH 6.8, applied over 15 nmin

at 2 mM/mn. 5 Cpnl O containing fractions were pool ed,

di al ysed agai nst saline overni@&?®, dispensed in

appropriate aliquots and stored at -30C. Cpnl0

t r eatvae applikdao aid mbBéorotpaeMethyl ICGestritige usiagd 1iMRBE,),SO4 in

before injection. Mce were injected subcutaneously

wi t ho@BMCRIREH %ﬁ%hﬁﬂeobﬂféﬁq&? 6% ad QhnHIBS®r at E0flow rate of 2

before or after as described. Mce fromthe

rocc il B aBET WAE R by ofr R TS0 im 005
assessed_by survival and by a scoring _system which
suns M sedigaphpsphate\hufier pHioS appligdavet & 5in gl BHMiposs,

posture 15 (hunching), activity, fur texture and skin
3 nt egri t y Cpmb& coniaining desctiensi@gre (pOolot cdialyseall againg0@bine overnight,
Bl ood, 88, 3230-3239; Hill et al., 1999, J. din.

| nvegdispenst@4n a iafSaliquotsi@il sioteipdt -pO°CE wer e
ear-tagged and graded weekly fromO to 2 for each

crit rﬂn‘iﬁ‘tré%%‘h@m s with severe clinical G/HD (scores >
6) were sacrificed according to ethical guidelines

ay. " st at Reetead e g Yo il i BB AR iy Mice
e e Bl S 5 OB Bl 7 S
statistical analysis of clinical scores. P<0.05 was
10c ons before dr sfter iBMilcas Idgsatibed.er Mice from 280 40wl 3goups received
PCT/ AU2003/ 001467 23 Exanple 1 - in vitro nouse
macr igéapa of diedit orlyt s
Assessment of GVHD
The degree of systemic GVHD was assessed by survival and by a scoring
system which sums changes in five clinical parameters: weight loss, posture
15 (hunching), activity, fur texture and skin integrity (maximum index = 10) (Cooke
et al., 1996, Blood, 88, 3230-3239; Hill et al.,, 1999, J. Clin. Invest., 104, 459-
467). Individual mice were ear-tagged and graded weekly from 0 to 2 for each
criterion. Animals with severe clinical GVHD (scores > 6) were sacrificed
according to ethical guidelines and the day of death deemed to be the following
20 day.
Statistical analysis
Survival curves were plotted using Kaplan-Meier estimates and compared

by log-rank analysis. The Mann Whitney-U Test was used for the statistical

analysis of clinical scores. P<0.05 was considered statistically different.



In vitro experiments were carried out to determ ne the
effect of cpnlO in a physiological cell population.

workme/04B0Fenal e C57BL/ 6 (B6, H 2 b, Ly-5.2+), BGI/RUpINGA01467

Ly-5a (H2b, Ly-5.1+) and B6D2F1 (H 2b/d, Ly-5.2)

m ce were purchased fromthe Australian Research

Centre (Perth, Western Australid3 Australia). C57BL/6

IL-10-/- mce (B6, H2b, Ly-5.2+) were supplied by

t he AlxmpleilanizNére arvake hiaicveptaist yxpdriaatier r a,

Australia). The age of mce used as transpl ant

reci ghenirs dxpogentd OvdetcaRad Sutaldddetdmnts ik e%fb&eof\/\@gn% in a
an

housed in sterilised mcro-isolator cages

reCGiﬁh?ﬁo%%ic@iééllﬁ%gﬁ%&iSﬁ.‘ aved water (pH 2.5) and

nor mal “chow f or Irst two weeks

post [c%nspl antation. Bone marrow transplantation M ce
were transpl anted according to a standard protocol

E(BHi Il et al., 1997 15 supra). Briefly, on_day 1,

6D2F1 mi dismakec 6FTRE/61ES0H) ,tIgt-52 )b ByPlpra’ dgi-52 (82", Ly-5.1")
(137Cs source at 108 cGy/min), split into two doses

l?'/% ) . . . . . .
[eDRIED ARG LS D) QLRGN Uy pustin
| ey 6 il . ed .. .
P 0 RgSeatelf Gl (st ARUAR AQRARE dulif cETHRER 0 mice

Gai thersburg MD) and were injected intravenously into
20 réBbp iHaa&s LyS2\)i wete wappliednby dhedAusiialign Matibnehdniversity

GVHD clinical scores were neasured weekly. CpnlO or

cont (Cantetida Anktraieey. | Thee age df mmibe ukahaouahiplait MeIpRAts ranged
of 100 ug per animal. The degree of system c GVHD was

108SSeveRikeAB AR vReks. RROY fere R ROPH HMAB8 micro-i
PCT/ AUD003/ 001467 24" Gell oul tures The eyt nicto-lsolator cages

used hfrQaRAULIdNER A0a 5 &Mpﬁ-ﬂ 5‘3‘) and normal chow for the first

two weeks post-transplantation.

Bone marrow transplantation

Mice were transplanted according to a standard protocol (Hill et al., 1997

15 supra). Briefly, on day 1, B6D2F1 mice received 1300cGy total body irradiation

(137Cs source at 108 cGy/min), split into two doses separated by 3 hours to
minimise gastrointestinal toxicity. Donor bone marrow (5 x 10° per animal) and
splenic T cells (3 x 10° per animal) were resuspended in 0.25 ml of Leibovitz's L-
15 media (Gibco BRL, Gaithersburg MD) and were injected intravenously into
20 recipients. Survival was monitored daily, and the GVHD clinical scores were
measured weekly. Cpnl0 or control diluent was injected subcutaneously at doses

of 100 ug per animal. The degree of systemic GVHD was assessed as described

above.



Bi osci ences, Lenexa, KS) supplenented with 50 units/m

penicillin, 50 gg/m streptonycin, 2 nmM L-gl utam ne,
wdaewvosisod um pyruvate, 0.1 nM non-essential 5 BOA/ATG2003/001467

acid, 0.02 nmM 13-nercaptoethanol, and 10 mM HEPES.

Experiments were perforned at pH 7.75 and 37Cin a

hum di fi ed i ncubator suppl enent wth 5% CCa. For in

vitro LPS stinulation experinents, peritoneal

macr dpdlbgdtures spl enocytes were stinulated with

graded concentrations of LPS, TNFa and IL-10 10

determned.in culture supernatants at 5 hours and 48

hours res ticgg‘t“fi. ngedia i‘hsegi fhreughopt - wat | f&a FCSIMDM  (JRH

experinments, purified C57BL/6 T cells were cultured in

96 wdhpscigaces denere & sunptaaantasnwithr ¥h whitsinl pkeisillidl]j0 pg/ml

with 105 irradi ated (2000cGy) B6D2F1 peritoneal

macr opbpigmycifp? nmdri-gMtathinanH nivi gedinmt pymrireatd) &Y. V 8 @dn-essential

at 72 hours. Cultures were then pulsed with

BH-t hytiheladie, (02 &M Baheré@itbathadl 248 101 HEPRS.| BRpAMSents were

determned 16 hrs later on a 1205 Bet apl ate reader

(wal | [ IC i Ll L1 0 ‘1 o
St i eyt e i 775 SR i B ol B Blemented with 5%
in fl bottonmed 96 well plates, pre-coated with

nmonocl ohal CD3 and CD28 at final concentrations of

10g/ m . Supernatants were harvested at 48 hours and

cul tures par deavitipt P Htimpationi evepetimeds, petitonedll nacrophages or
Proliferation was 20 determned 16 hrs |ater.

Cyt olksplerodyids SSe Ttimubated Wit graded sabentrations of ER$, TNFao and IL-10
IL-10, IL-4 and TNFa assays were purchased from

10Phar Newrgained S20ulbire @perbdintd el 5 3BHAYMINY Bole &ésgédfﬁzél . For in
according to the WO 2004/ 041300 PCT/ AU2003/ 001467 Zg

manuf,ged éﬂ[cﬁéﬁt%gﬂ (%:g}tgéghl%nts, Butifitd &57§?/‘3pf ggig;ﬁ%rg é:ﬂiuhr% §096 well

1:3 to 1:24 a KI nes”™ were capture

specif.] i ar. penocl gnal ..ant i bo ( ). and ..

ot bl ISR BidRPE, BRPLIE Tk B M| MRS Hepgined (2000¢Gy)
bi ot i - | led assays were devel oped
1o lﬂ%ﬂﬁ‘? eperl%one macrophages (pr(lemary IBILC) and supernatants harvested at

72 hours. Cultures were then pulsed with 3H-thymidine (1 pCi per well) and
15 proliferation was determined 16 hrs later on a 1205 Betaplate reader (Wallac,

Turku, Finland). For in vitro mitogen stimulation, purified C57BL/6 T cells were

cultured in flat bottomed 96 well plates, pre-coated with monoclonal CD3 and

CD28 at final concentrations of 10ug/ml. Supernatants were harvested at 48

hours and cultures pulsed with 3H—’chymidine (1 pCi per well). Proliferation was
20 determined 16 hrs later.

Cytokine ELISAS

The antibodies used in the IFNy, IL-10, IL-4 and TNFo, assays were purchased

from PharMingen (San Diego, CA) and assays were performed according to the



with strepavidin and substrate (Kirkegaard and Perry

| aboratories, Gaithersburg, 5 MD). Plates were read at
wWaz@4041300si ng the Spectrafl our Plus m cropl at BCT/aHE®B/001467

(Tecan, Durham NC). Reconbi nant cytokines

(Phar M ngen) were used as standards for ELISA assays.

Sanpl es and standards were run 2% duplicate and the

sensitivity of the assays were 0.063 U m for |FNy,

and hmnprctirerfsqrotoboll Bridfly, dampleg weterdilutdd1 :Bas Uk24sarldreytokines

vivo adm nistration of cpnlO reduced the capacity of

per i RS BApturdB by q ?&?ﬁd iRbSOM6RocIdNaR aktiody (R

m ce (n:3)p vverg’ryt ng ed fgﬁr1 5°days with cpn O( (1b80a§,§ detected
once : + 0 -

. tbgﬂﬂééétl)[r}-laggﬂ’éa %ﬁbn@a&y GRA. O d ‘oio'tﬁﬁga%egl/l%g ES?%P% )rs]%eg? developed

Per i macr ophages’ vier e harveste

| avage,on day..6 a ool ed from 15 individual  ani nal

o t Rt FiebRYiash, RSt ik g Bt bRt e Beifhersbure,
x105/wel |l in the absence (not shown) or presence of

Ps MDY gPlates weagreask & 40gep yaing ke Spestraflowoflug spiergplate reader
5 hours and levels of TNFa (pg/m) were assessed by

ELI SATed@as urlsam,aNE)n o Readrinbigantt cytplrioetu (PhiaoMingen) MaFe used as
macr ophages based on CDl11lb staining. FIG 2A shows

dat a sfahdard$ fue BIASAtaseayb. Sxpples Blh§tandakddSvird duc@tuplicate and the
secretion of 20 TNFa was reduced by 40% fromthese

cel | A ' t
o od et iy s SERTREL: (OGP ER P PR TR S et A 110, 1L-4
treat e%wlzth either cpnl O or control diluent as
desc &bove. Splenocytes were harvested on day 6
and pooled from individual aninmals within a treatnment
1Qr oulRepihr e cul ture at 5x105/wel | in the WO
2004/ 041300 PCT/ AU2003/ 001467 26 absence (not shown)
or presende o ladgigis@atiog wf ) cpnd| tedneeds thee caprcitnt of peritoneal
were collected at 48 hours and | evels of IL-10
( pg/ mgcraphbgssito pastiuby TREF0SAIG. 279, B8 @icef(hoBh wave treated for 5 days

i dentical experinents is showmn in FIG 2B.
Si gnifittC@mi b Y100pe! 8@&ehily}-¢cpn10+) or control diluent (cpnl0 -). Peritoneal
macrophages were harvested by peritoneal lavage on day 6 and pooled from
16 individual animals within the treatment group. Cells were plated at 2x10°/well in
the absence (not shown) or presence of LPS (1 ug/ml). Culture supernatants were
collected at 5 hours and levels of TNFo (pg/ml) were assessed by ELISA. Results
are normalized to production per 10° macrophages based on CD11b staining.
FIG. 2A shows data from two identical experiments. LPS-induced secretion of

20 TNFo was reduced by 40% from these cells.

In vivo treatment with cpnl0 augmented IL-10 production from
splenocytes (FIG. 2B). B6 mice were treated with either cpn10 or control diluent

as described above. Splenocytes were harvested on day 6 and pooled from

individual animals within a treatment group before culture at 5x10°/well in the



10 production was observed conpared to contro

animals. 5 1In vivo treatnent with cpnlO reduced TNFa
w@e@doespon from | L10-/- peritoneal macrophageBCT/AUE03/001467

2C). 1L10"i" B6 mce were treated with cpnl O or

control diluent and peritoneal nacrophages were

harvested by peritoneal |avage 20n day 6 and pool ed

fromindividual aninmals within the treatnment group.

Af t erabfencé rutShodvny bt pieveict @ff IPS (1D aigabhe rCdtutd Ripethatants were
or presence of LPS (0.1, 1 and 10 10 ug/m), the

amouRbi&fted MR H&f»s Qﬁitl@{}éﬂ Hedl.- 161%% QeletHiRd by ELISA. The data

supernatants. Cpnl O- nediated r |on In

LPS-i 0 d

roquity ST Bl B b FIGe by inrase -
secr blon re obsgrve when erlton cr ophages

f r om D BRPBICHPR 208 §b3er Ve pomPargld Sairpafl ar od it h

LPS in vitro. Thus reduced TNFa secretion and
9 ncr eased P 29 tispigepnt tWigh caplée sediiced TR o pduction from IL10-/-

i ndependent consequences of cpnl O treatnent. Cpnl O
t r eatpedtoneai rdacnopha@méﬁiﬁ £6).aflLt¢t Bb el wérE Meated wikh dpnl0 or
secretion. Previous reports have suggested that cpnl O

can icohtrdli dilutncadd péitohdal eiatdpliieds wert RSRRRSE b Q)erltoneal lavage
m togen (Morton H 1998 Immunol. Cell Biol.

483- 496y 6T pololEIRSn 1R AVRDACHIAAIE WiBHA: Yrea en% oup. After 5
characterlsed by proi nfl ammat ory cytoki nes suc 6r E

TNFa 4 an

secre |on a&%ﬁva}@éd}:‘e@%%ﬁg g;l?@k)jll' Skes?%cgpg félgss]((g}’el and 10
Th2

16na" HEEr BE geibetoTUTEF Bes dgeaninkd Ralie GHs dunefhatans. Cpnl0-

responses suppress t oki ne production, the ability of

cpn1@nadat %fqdu@tmvemrﬂl%%ﬂnduc TNEr.aedustipn (FigagA) does not require

i nvestigated. WD 2004/ 041300 PCT/ AU2003/ 001467 27 In

vi vo Ibdfi smetsimilarredodtionp m INFodsecrotiora fvercobserved when peritoneal
proliferative response of T |ynphocytes to

al | oadcrapbagdsHiéa a0 trBRedTICe0 A wiR sBndul®ad GethWiPshin vitro.
daily injections of cpnl0O or control diluent. The

spl enggy LEnERE ! M Tebilibn RABUMAEARASIL-10 production appears to be
15 independent consequences of cpnl0 treatment.

Cpnl0 treatment did not appear to affect T cell IFNy or IL-4 secretion.

Previous reports have suggested that cpnl0 can inhibit T cell proliferation in

response to mitogen (Morton H. 1998 Immunol. Cell Biol., 76, 483-496). Thl

immune responses are usually characterised by proinflammatory cytokines such

20 as TNFa and IFNy. Th2 responses involve IL-4 and IL-10 secretion and

regulatory T cell (Treg) responses are characterised by IL-10 and TGFp

production. Since Th2 and Treg responses suppress proliferation and Thl

responses suppress cytokine production, the ability of c¢pnl0 to influence T cell

differentiation was investigated.



were stinmulated in vitro with allogenic splenocytes

for 7 days in a mxed 5 | ynphocyte culture (M.C).
weeouossd T cells (0.5x 10 5, IxI O 5 and 2x105P@EAD2003/001467

were stinulated with irradi ated al | ogenei c B6D2F1

peritoneal nmacrophages (0.5x105/well) and

proliferation was neasured at 727hours via standard

3[H Thym di ne incorporation assay. The val ues

pl ott ed i NnAiG addiinisapti@seftpnt@alid notSkfat pfdlif@'hﬂiféﬁﬁegonse of T

well's. The proliferation of T cells within these M

di d ngmphddytedi tof Bloakligni (FIGATDY. Y BEchNReM=8PHR HEfad %hh daily

and control animals i nd| cating that tha cpnl0 is not

a T Ciﬁ'e&hcﬂfs%‘g_?nf@@#&ﬁ%[ d1ltre|nf381“ ﬁ\%&g%io%%"q ﬁ‘lk}gd %fceﬁ% %ulatlons

inVvivo nistrati on

dlffer tiati etr atedl

cpnl dzveg %%F%e’ﬂ ‘g%&/"% af’og‘é?lf:s iﬁ@? I7) 8?5FSOH% a mixed
I treat ed nd vehicle treated animals we

Y@P@Pﬁenc fire ML Qo Purifigd Iscalist(h. SPCr}Oadlléﬂ@é and 2x10°/well)

aI I ogenei ¢ B6D2F1 spl enocytes (3x106/well) (primary
m xedvary nysivadgted with timadiptedOnlleeyeiz B6DEF1 spemttoreal macrophages
collected and re-stinulated with pl ate-bound

ant i 0Gke®/well)ChiRl proifBRh Whis Ghieasaicdnatl 22 @otlirsCeial Sandard 3[H]
Cul ture supernatants were harvested at 24 hours and

conc in® AgcoPborhtidWassdyl- ATRNhiddsplétiddsh EFI@eQE rr@}@@?e@t mean +

by ELI The 20 concentration values in FIGS

cel | %?f"ﬁgf w0 Bl mi‘%f%n‘:g’f El\ﬁ/\gﬁls s i Mgt (RO i mot
‘%E?n i ‘faélﬂgg’l %ﬁ%ﬁf’q& éI&}}Iglin‘f E g lm%catmg that that

i nfl uence, t he Thl /Th2 bal ance. WD 2004/ 041300
pcT/ AppHbismeda Lerll pavihiegsorast . T cell IL-10

secretion was significantly elevated (FIG 2G. A
simlar elldGat 2B1G show theldtessoxfén vivn adednisiramnaifcpnitedn T cell
when cpnl O treatnment was carried out in vitro during
cel | diffidrentiztionMBY anifralswére ttikatediin visioVwith @0 as described above.
T cells (2x10%well) from cpnl0 treated and vehicle treated animals were
15 stimulated in culture for 7 days with irradiated allogeneic B6D2F1 splenocytes
(3x10%well) (primary mixed lymphocyte culture). On day 7 T cells were
collected and re-stimulated with plate-bound antibodies to CD3 and CD28 which
stimulate T cells. Culture supernatants were harvested at 24 hours and
concentrations of IFNy, IL4 and IL-10 were determined by ELISA. The
20 concentration values in FIGS 4E-G represent the mean + SE of triplicate wells.
Neither T cell IL-4 secretion (FIG. 2E) nor IFNy secretion (FIG. 2F)

differed significantly between cpnl0 treated and control animals suggesting that

¢pnl0 does not influence the Th1/Th2 balance.



proliferation, IFNy and IL-4 was agai n unaffected

(data not shown). These data 5 indicate that cpnlO can
we@nivanesod L- 10 production in response to sti nmuUPEI/ATZ03/001467

with LPS and alloantigen, and suggests that

cpnl 0- enhanced | L-10 production may be due in part

fromT cell-derived |L-10. ExangBe 2 - Effect of pre-

and post-transplant treatnent with cpnl0O in the in

vi vo GVDH Inmdetrast,0T beil Mi-Vhsexqiohiwasnighi ety sRpgue (Fd. 2G). A

to investigate if the admnistration of c¢pnl0 in the

per i -sithAasdbaifion Re Il -90 séRtidh WALHENbbsEMdPwhen cpnl0 treatment was
Post-treatment adm ni stration of cpnl O Bone nmarrow

[ 1 i i fi T i bed .
bov et 88k Ol Wiy B AL bl NIEL)C HBEES 5 vivo, ana

| et hal | y.irradjated 100 cGy). 15, B6 reci pi ent

m co N RBEEReMA G I) Wohatbn HHAGERR GREIonD). These data
yngenei c control group received equal doses of B6D2F1 )

%onel FatgWhat sant0 ¢am qnbangedLt Kiprogusitontin sespphsgrie stimulation with
period (day 0 to 21) aninmals were injected

subc &%@gﬁdl@nﬁgm andesuggests thah e 16-cnbgmgd Ab+ 10, prodition may be
and al | ogenei c control group, n=10) or cpnl0 (10 and
100g/dmniimpht flay: T cglhd@ivikddld@y al | ogenei c, n=10 and

cpnl0 100g/day 20 all ogeneic, n=10). GvHD cli ni cal

SCOr Exandle 30S WitelLOf PROMAN ﬁ&f—?raﬁ_@ﬁﬁﬁml_réﬁﬂ?eslﬂ%i@h cpnl0 in the

measure of GVHD severity in surviving ani ma

aini; SG VD HD was observed on day 14 and 21

in allﬁglsjgn%i C aﬁllror(%a s injected with 100 g/ day of

pnl O conpared to the vehicle treated al] ogeneic . ., . |

16 ot rol (18 poRTENH S SIGHORG I [y RRietah fhe administration of

difference in the percent .of survival between vehicle

i nj eCPBE) Hyige pesi-Mansplant periesl it meveu§\dR467 29

cpnl0 injected allogeneic groups. FIG 3 shows mce

sur viRoat-treatment dedmikizptagion ofepel0 anal ysi s.

Adm ni stration of cpnl O after bone marrow

t r anspl antBdneanart@WE}1S @ikl €hnimal) and purified T cells (described above)

from donor B6 mice were transplanted into lethally irradiated (1100 cGy)
15 B6D2F1 recipient mice (allogeneic groups). B6D2F1 recipients in syngeneic
control group received equal doses of B6D2F1 bone marrow and T cells. In the
post-transplant period (day 0 to 21) animals were injected subcutaneously with
either vehicle (syngeneic, n=8 and allogeneic control group, n=1'0) or cpnl0 (10
and 100pg/animal/day: cpnl0 10pg/day allogeneic, n=10 and cpnl0 100pg/day
20 allogeneic, n=10). GVHD clinical scores (as described above) were determined
as a measure of GVHD severity in surviving animals. Clinically milder GVHD
was observed on day 14 and 21 in allogeneic animals injected with 100 pg/day of
cpnl0 compared to the vehicle treated allogeneic control (**P< 0.01). There was

no significant difference in the percent of survival between vehicle injected and



to prevent GVHD nortality and only briefly reduced
norbidity as determned by 5 GVHD clinical scores
W@ REl0G04B3B). Clinically mlder G/HD was obser veRCDAU®Y/001467
14 and day 21 in alogeneic animals injected with 100
g/ day cpnlO conpared to the vehicle-treated
al | ogenei ¢ control (**P< 0.01). 2Pre-treatnent
adm ni stration of cpnl0 Reci pi ent B6D2F1 and donor B6
m ce cpai@ injecded elibgeneic Sraimy.s FB.c3 stibdvstia spivival ciivediby Kaplan-
ei ther cpnl0 (100 g/ day/subcut aneously) or control
di | ueMtier alddygs.mar r ow (5x106/ animal) and T cells
(3x106/ ani mal ) harvested on day 6 from B6 donor mce

vere L1 ansildhSfhibh of obeidBtdrboht bAMLH! fthsbRRERSy BMT) failed

reci pients. Five groups of recipients wer
G , j | =8). t ed. B6D2F .
tr anasiie bt g iy Bhel P BeeEEE R Bipctpranined by

cel Group.2: Alogeneic control .(n=10) consisted
%f di ﬁ‘eﬂ% CIHF&HSF‘&S% @:g%’ égbzﬁﬁmcé‘&x prildat ¢ Vi wep obseread on day
with cells fromdiluent pre-treated B6 donors. Goup
3:  Alldoapsrdayc Iy imcalegessic apineals injeatestiwith 100 yug/dap cbpl Geedmpared to
B6D2F1 mce were treated pre-transplant with cpnl 0 and
ver e the setigedreated allogdneicalontrdle(*pP<0.020) treated B6
donor cells. Goup 4: Recipient B6D2F1 m ce pretreated

Wi t h Pielt¢€itineat himidistratiif6Lépta® tr anspl ant from cpnl 0
pre-treated B6 donors (allogeneic donor pretreated,

n=10). WO I%,Q:%éﬂ% 43609 Pgﬁg A%g%lgg o%nég ?rﬁé@ [ Q:re%e(au o 55 days pre-

Bot h B6D2F1 recl pients an m ce were

SE RO ——
O et SR S LB IR Ervtiandiy 6 o

ani mal s.
B6 donor mice were transplanted into lethally irradiated B6D2F1 recipients. Five

groups of recipients were formed:
Group 1: Syngeneic control (n=8) represented B6D2F1 transplanted with
15 syngeneic B6D2F1 bone marrow and T cells.
Group 2: Allogeneic control (n=10) consisted of diluent pre-treated
B6D2F1 recipients transplanted with cells from diluent pre-treated B6 donors.
Group 3: Allogeneic recipient pre-treated (n=10), recipient B6D2F1 mice
were treated pre-transplant with cpnl0 and were transplanted with vehicle pre-
20 treated B6 donor cells.
Group 4: Recipient B6D2F1 mice pretreated with diluent only that

received transplant from cpnlO pre-treated B6 donors (allogeneic donor

pretreated, n=10).



5 Significantly lower clinical scores were observed on
day 7 in Goup 5 (both recipients and donors

w@e@boedoed with cpnlO prior to transpl antati oPQT/AU2003/001467

conpared to the allogeneic control group (FIG 4B;
***P<0.001). FIG 4 shows mce survival curves by
Kapl an- Mei er anal ysis. The adni 80stration of cpnl0 to
transpl ant donors and recipients for 5 days 10 prior
t o transpl@uoup St BothfBal2R1 rgcigiehtsynd Bo\ddommideakdrt Yretreated with
(*P<0.01 versus allogeneic control). In addition, the
severdphy0 pfioiPytiangsiaiaioy @iloRAeiR Yedifient MlidBheFre $eHe8, n=10).
was al so reduced ggrl y af(tmer BMT. Tﬁe abi | i t%? cpr?ﬁ’él 10)
to delay &VHB aidalsl ' ' Q

ORfida shér%é%%ﬁébcﬁﬁéﬁ %ﬂ%ﬁ#g? g?{/ehginfaé @ a measure

BMI is consistent wt e anti -1

descrj ere. .i.e. a limtation of TNFa production

(Hil |dft§‘¢%§ Sgyerity ypgviynganitgals. est 102, 115- 123;

i1 et alg., .F]i997, su ra?_., The failure of cpnlO

dmi ni st r ateyHcarly dower g ipigalnseaies ivere HRbserag@ oapiyn? i fGroup 5
GVHD, is consistent with an absence of an effect on T

cel | (hethj yesinients #nd dorors meetrdated withatpnlOherioo se strausplantation)
scheduling used in this Exanple, as was characterised

i n FleGu@aredria tispal bgeneio nokittol @roupy(FIGedBat *P<0@0 at FIGY)4 shows
in these nodels sets up a 20 process of progressive

Gt maied surkivdl durvdsy K84 -BRikriaRilyggmat ory cyt oki ne
generation which in turn induces further @ tract

i njury an@Ié%dhﬂﬁsﬂtﬁﬁ%?%gn%tttagg]lﬁ%%tqﬁ)n&s%gir%&%}ffi%nts for 5 days

f eedback | oop. The proces errupte

har .00l cal ;agent s.t hat protect ut f.rom
1dr)adi o ntgi #Jgﬁslpylﬁn?s%%ﬂﬁ‘é@ L-Hilfyedgr%é]%@r giqrﬁzl}gg,t(ng.Ol versus
Gowh Factor; Krijanoyski et al., 1999, Bl ood, 94,
825- & 35?“%%‘@2)/ 03119 tipgTthasvaly 08 148D 39 dgiermined by the
LPS ant agoni sts (Cooke et al., 2001, J. din. Invest.,
107, clisigal soggoyas also redvieedicady sftaf BNNFaThe skilify ¢f-ipn10 to delay
et al., 1997 supra). However, these agents tend to
del ays ViADheortalitg nvipsmeadminis@vidDptiol &5 BMINGS chissistent with the anti-
neutralised conpletely, or there are additional

ef egfgifaggﬁ?tgr;c@ﬂféct 6dctiBed here, A BifthtfiCot TRE PRodulBYS (1ill er

15 al., 1998 J. Clin. Invest., 102, 115-123; Hill et al., 1997, supra). The failure of

cpnl0 administration after BMT to prevent the development of GVHD, is
consistent with an absence of an effect on T cell activation and differentiation at
the doses and scheduling used in this Example, as was characterised in FIG 3.
Transplant conditioning (lethal irradiation) in these models sets up a
20 process of progressive GI tract injury, LPS leak and inflammatory cytokine
generation which in turn induces further GI tract injury and so the process
continues as a positive feedback loop. The process may be interrupted by
pharmacological agents that protect the gut from radiation injury (such as IL-11

and Keratinocyte Growth Factor; Krijanovski et al., 1999, Blood, 94, 825-831),



W

5 GVHD nortality by the admnistration of cpnlOis
consistent with alimtation of LPS signalling and
Goivgegquzent TNFa production early after BMI buPCEHABE2008/001467
failure to inpact on subsequent alloreactive T cell
function. Therefore cpnl O has the potential to becone

an inmportant therapeutic drug 8fh the treatnent of

GVHD. The increased effectiveness of treatnment of GVHD

10 olfiRcvERS whaBohis ICeSR0sr ANB00EG, RN InEE 107, 1581-1589), or
adm ni stered with cpnl O prior to the transpl ant

pr ocegbRors Bf q@ﬁ‘%ﬂgfﬁﬁ'{%ﬁﬂ%f & .,t1|997fs t ﬁ%e\w}lf Iﬁlﬁset aeents tend to

ori gl nat es from I Ssue or or an)°sources

ost | apt period ke et .. 2000.. J.
8 e g B2 REGHIR R S el completely, or there
| mmunol ., .158 85-5190). Furthernore, cpnl0 may be
usef (§Fe pifitional efgets gk celt activation and diffesentifiomt iTons the delay in
with traditional inmunosuppressive agents that limt
2 he $E¥HRdmewality b thd sdmintsiratien oLemd A s corbistenti ghithut limitation of
the specification the aimhas been to describe the
pr ef diPSesignalliby dhdenbseqaéntt TIEF& prediction eatly efiek BMT but also a
limting the invention to any one enbodinment or

specifhihfe G M6 drPibdqueRBliF@Stivd T c¥ll hinclidler ef ore be
appreci ated by 20 those of skill in the art that, in

l'i ght of _tTlFl@reif&é 3&2{10 l%s%ﬁé @o}%ﬁt%l to/ B bl%l %n tilﬁlgortant therapeutic drug

nodi fi cations an anges pe nmade

Fromit e Ce Rt GRUE, TERervarReFitenes ol dBapamnLit GVID

rogr

(f ns, (f| gor{"t{;rrs, patent and scientific literature
1¢ ef eoPesaved Whensbeth dopar andaesipispate admapiaeied pyith cpnl0 prior to the

reference. WO 2004/ 041300 PCT/ AU2003/ 001467 32 CLAIMS

1. Atmsashed nscedbmsriapousistentl with dhe fact titay TR0 omgihgtes from both
treating graft versus host disease (GVHD), including

t he sisepsonbrgan)soactes rihsthe rposy trangphiar FREOE(IC08kS Yr al,, 2000, J.
ef fective amount of chaperonin 10 (cpnlO or a

der i Vakdun6l. of65C66125619; 8pdd@R@F al., 1997, J. Immunol., 158, 5185-5190).

Furthermore, cpnl0 may be useful in the treatment of GVHD in

15 combination with traditional immunosuppressive agents that limit the secondary

adaptive immune response.
Throughout the specification the aim has been to describe the preferred
embodiments of the invention without limiting the invention to any one

embodiment or specific collection of features. It will therefore be appreciated by

20 those of skill in the art that, in light of the instant disclosure, various

modifications and changes can be made in the particular embodiments
exemplified without departing from the scope of the present invention.
All computer programs, algorithms, patent and scientific literature referred

to herein is incorporated herein by reference.



5 animal or cell, organ or tissue obtained therefrom

and (ii) admnistering to a recipient animal a
w@b@nsiceut i cal | y-ef fective anount of cpnlO orP@I/AU2003/001467

derivative of cpnl0O, to thereby delay, aneliorate,

suppress or otherw se reduce one or nore synptons of

GVHD fol |l owi ng transpl antati on38f the one or nore

cells, tissues or organs to the recipient animl. 10

2. The nethod of claim1l wheCgAIMS

pharmaceutical ly-effective anmount of chaperonin 10 or

a dejivat {&\’Iﬁetg&; Sf")fﬂera% oo g'&gbh?h?fa%ﬁcaﬂl? tPeatifi IgPifEMrsus host

ani nal ore a 3. Thé net hod

of cl.ai m ei.n .a td
@ama](s*’@h ém%ﬁs"”té”%?e%%prﬁ@* %%mﬁégm&ﬁ%% ARy huically

the donor and recjpient animgls 7 .
day sSIgretSR amouSt ohCrapPionita 10 Feiw R Bhodeb TR s ‘?fﬁﬁpi‘% o 2 donor
wherei n a pharmaceutically-effective anount of _cp

50r aanmal vatceleonghn opribeue ebtainad Ahesefzomay andy (ltl)nédla’élh%‘irmg to a
and recipient animals for 2 to 5 days prior to step
(i i) recipient hainme thsiermbcentiedliyreffeatier amourd of cpnl0 or a derivative of
pharmaceutical ly-effective amount of 20 cpnlO or a

der i V@tV ¢ Sersiynddlay, snfdiGi-te, Suppresh di100thbevise eddacebhe or more
anlrm for no nor e t han 90 days after step (ii). 6.

The %{1@‘8{% Calcﬁ} ﬁo% rtl%.h ﬂltatlon of the one or more cells, tissues or

phar ect| unt of cpnl 0 or a
derivative C dm n| stered to the recipient
ani r‘rﬁ{gafl?ﬂ;mﬁ er‘f@?‘ aﬁ 60 days after step (ii). WO

2004/ 041300 PCT/ AU2003/ 001467 ., 33 The n“\%@ho&ﬁ(ﬁ t of
1060 i 1 6 wille ansihod phaibHBNPHER | PhEmIERHIGILY st Bpount o

cpnl O or a deri vatlve of cpnlOis admnistered to the
r eci phapetondmil fat afderivatiyetod cgnl0 x;gxglgmgﬁﬁe@d tg taergc:lmepg ammal both
8. The nethod of any one of clains 1 to 7 wherein said
cpnl Gefor®imi afteh siep &il).
3. The method of claim 1 wherein a pharmaceutically-effective amount of
cpnl0 or a derivative of cpn10 is administered to the donor and recipient animals
15 for no more than 7 days prior to step (ii).
4. The method of claim 1 wherein a pharmaceutically-effective amount of
cpnl0 or a derivative of cpn10 is administered to the donor and recipient animals
for 2 to 5 days prior to step (ii).
5. The method of claim 1 wherein a pharmaceutically-effective amount of
20 cpnl0 or a derivative of cpn10 is administered to the recipient animal for no more
than 90 days after step (ii).
6. The method of claim 5 wherein a pharmaceutically-effective amount of

cpnl0 or a derivative of cpn10 is administered to the recipient animal for no more

than 60 days after step (ii).



5 am no acid sequence set forth in FIG 1 (SEQ ID NO
1). 9. The nmethod of claim1l wherein the
w@b@nsiceut i cal | y-ef fective anount of cpnl O oPCT/AU2003/001467
derivative of cpnl O adm nistered to an animal is
within the range 0.1- 100 ng per kg/body weight. 10.
The nmethod of claim9 wherein t8&
pharmaceutical ly-effective anmount of 10 cpnlO or
deri viat i vellef method @fatkiinné sitereidl at ghaBhaceoticly-dffective amount of
within the range 0.1-10 ng per kg/body weight. 11.

The 'Ufohmgi @aerﬁ}aﬁ'v@bfl eﬁﬁ”l@ﬁ?bcﬁnjhﬁ?er&ﬂo' the Yécﬁﬁ&ﬁ aﬁfni;]al for 10 to 30

organ i s, I's deriv from bone marrow.
mat h%)‘%é) St’;lel vvherel n said animal is a mamTaI. 15
E claim 12 wherein said manmmal is a

hurm 14. Th d of claim 1 furt i ncl udi t he

st ep ad'?heﬁw@ Pﬁ@lwesoaﬁl g7 i P qap BFprotein has an
said reC| pi ent aninmal at | east one other

9 mu e prid sequpace sggEnvth indllect EFEQ IBMN@HL- gr oup

consi sting of cyclosporin, tacrolinus, sirolinus,

ny cophenolTieanethod ef clainan dvineet¢in dbhe phmﬁmceuﬁ@a]l;&eff&hi&e amount of
met hod of claim1 further including the step of

adm I’d{pﬁl@bt A&rivative dif pn IPAGhindbdrédto AN ahieTal iLFitRIneAE range 0.1-
animal a steroid. 16. A nethod of inhibiting,

SUPPr@dsh QL i15€ reducing TNFa production in
an ani nal‘(’n?%rclggghz e step of administering to said

ani I a | loy.-£f it

or bt vaiiodngfss 3% r‘%ﬁ‘?g e Mi‘f‘ﬁ%‘f&ﬁﬁ&m amount of
CT/ AU2 01467 h| bi t. ress o er

10 eu GG SEARLFHE 0f CoMPACTIPLERY CAH Rumal is s s Fgee 0.1-10
of inhibiting, suppressing or otherw se reduci ng TNFa

pr odueg pekempdyveight: nore cel I's, tissues or organs

obt ai ned from an animal i ncl udi ng the step of
admi rlilst erThegnéthod af dlagm| 1l whereinsthe esll,olisso¢ ganggaa is, or is derived

from, bone marrow.
12.  The method of claim 1 wherein said animal is a mammal.

15 13, The method of claim 12 wherein said mammal is a human.
14.  The method of claim 1 further including the step of administering to said
donor animal and/or said recipient animal at least one other immunosuppressive
agent selected from the group consisting of cyclosporin, tacrolimus, sirolimus,
mycophenolate, mofetil and methotrexate.

20 15.  The method of claim 1 further including the step of administering to said
donor animal and/or recipient animal a steroid.
16. A method of inhibiting, suppressing or otherwise reducing TNFa
production in an animal including the step of administering to said animal a

pharmaceutically-effective amount of cpnl0 or derivative of c¢pnl0 to thereby



5 pharmaceutical |l y-effective anount of cpnl O or

derivative of cpnlO to thereby inhibit production of
wabhiba/ogosai d ani mal . 18. The net hod of cl ai m BGI/a02003/001467

claim17 wherein said animal is a mammal. 19. The

nmet hod of claim 18 wherein said mammal is a human. 20.

A met hod of inducing, augmenti @4 or otherw se

increasing IL-10 10 production in an animal including

the gt Sippaeidion biibarisei@dtce adubtianioffiNFa in said animal.

pharmaceutically-effective amount of cpnl O or

deri yati Ve Qfietfifi! & tishibiifs CRYppréRsCOr AMEARNS r@ducing TNFo

ot herwi se 1 ncrease production of IL- 10 in said

animal ., 21. net.hod_of i i u IRk ;

ot hePdeélqnn@}( E5x i%g@ﬁ%ga%gﬁig%%gt?on y 8&%11%9 from ean animal
cells, tissues or organs .obtained from an, anj 5

i ncl teluding He s fiep 8? %‘ﬁﬂﬁnﬁﬁ%’%r ?%gse}ug] geg][sd t&%ﬁ'%ss,ojr organs &

ti ssues or organs a pharmaceutically-effective, a nt
5of cphdrmaceutisally-eEestive asmounp ot ePpiD of cledkgtive; S o thereby

production of 1L-10 by said animal. 22. The nethod of
cl ai it prodadtiinofANKehieyr siichardmiatl ani mal is a mammal .
23. The nethod of claim 22 wherein said mammal is a

humang, 20 T8¢ mefthddeFoB@EN6 dreilimATnpistinisaid ahimal is@mammal.
according to the nethod of clains 1, 16 or 17

Compibs! ngng ol BRbhoteilshiGhinaBE R bainat!
cpnl0"or a “derrvative of cpnl0, and a

phar naceut, cal | yyacge e ' [ +d ing IL-10
G iR - 7 e R ARARIE, GicrBhe B URRR Horcasing
24 further cqonprising, at | gas 2004/.041.300 . .
1(hCr/ Aot oa fo7anig! Givbiain bl Tt Spr Bgs Jg seid animal o
agent. 26. The pharnaceutical conposition of clai n1025 b
wher gharmdeeutitalpretiertive awewpprieanil( eoradmivatiye of gpnl0 fo thereby
| munosuppr essive drug or a specific antibody =
di r edhdbe pmiieat obtherwise iyerpdse pyedystion oflh-1 inesaid animal.
receptors that nediate their
21. A method of inducing, augmenting or otherwise increasing TNFo
production by one or more cells, tissues or organs obtained from an animal
15 including the step of administering to said cells, tissues or organs a
pharmaceutically-effective amount of cpnl0 or derivative of cpnl0 to thereby
induce production of IL-10 by said animal.
22.  The method of claim 20 or claim 21 wherein said animal is a mammal.
23.  The method of claim 22 wherein said mammal is a human.
20 24. A pharmaceutical composition for use according to the method of claims
1, 16 or 17 comprising a pharmaceutically-effective amount of cpnl0 or a
derivative of cpnl0, and a pharmaceutically-acceptable carrier, excipient or

diluent.

25.  The pharmaceutical composition of claim 24 further comprising at least



5 activation. 27. The pharmaceutical conposition of
claim25 wherein the other i mmunosuppressive agent is

wa@eon408800f cycl osporin, tacrolinmus, sirolinmusPCT/AU2003/001467

10

mycophenol ate nofetil and nmethotrexate. 28. The

phar maceuti cal conposition of any one of clains 24 to
27 further 10 conprising a st 8Poi d. 29. The
pharmaceuti cal conposition of any preceding claim

wher @ieroth@rikPnunosigppaessivangentaci d sequence set forth in
FIG 1 (SEQID NO 1).

26. The pharmaceutical composition of claim 25 wherein the other
immunosuppressive agent is an immunosuppressive drug or a specific antibody
directed against B or T lymphocytes or surface receptors that mediate their
activation.

27. The pharmaceutical composition of claim 25 wherein the other
immunosuppressive agent is any one of cyclosporin, tacrolimus, sirolimus,
mycophenolate mofetil and methotrexate.

28.  The pharmaceutical composition of any one of claims 24 to 27 further
comprising a steroid.

29.  The pharmaceutical composition of any preceding claim wherein cpn10

has an amino acid sequence set forth in FIG. 1 (SEQ ID NO: 1).



