WO 2004/ 041300 PCT/ AU2003/001467 1 TITLE CHAPERONI N
10 | MMUNOSUPPRESSI ON  FI ELD OF I NVENTION THI' S

I NVENTION rel ates to a nethod of treating graft versus
host 5 disease and other transplant-rel ated

I mmunol ogi cal reactions and di seases. More

wopemoitenl arly, this invention rel ates torer/seniioiief

prophyl actic and therapeutic treatnment of graft
versus host disease using chaperonin 10. BACKGROUND OF
THE | NVENTI ON Graft versus host disease (GVHD) is a
condition that can devel oppppen 10
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host cell”antigens as foreign and respond by
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may activate cells of the innate
immunological process whereby the newly transplanted cells mount a rejection
response against host tissue. GVHD can develop after the transplantation or
transfusion of bone marrow tissue, haesmatopoietic stem cells, unirradiated blood
- 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 awtoimmune syndrome affecting multiple
organs and tissues, such as the skin, GI tract and liver.

Donor T cells are responsible for iriggering 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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Al | ogenei ¢ bone marrow transpl anti on or haemat opoi etic
cell transplantation remains the nost effective
curative therapy for the treatnment of hematol ogica
mal i gnanci es, such as | eukaem a, nyel oma, |ynphoma and
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cause of nortality and norbidity 5 during bone narrow
transpl antation. Chronic GAD can also result in death
and survivors are often severely disabl ed.
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321-47). These proteins play essential roles in
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duri ng cellular stress (eg. metabolic disruption,
i Nf Ritde bitch HyvbIRETNB hdriRistrakibROSH @PFRbHANDY drugs for maximal
effect.

Chaperonin 10 (cpnl0) is present in a variety of organisms, from bactetia
to humans, and is a member of the heat shock family of proteins (chﬁperones)
which are among the most evolutionary stable proteins in existence. The
chaperone molecules are involved in bostmtranslational folding, targeting and
assembly of other proteins (Hartman ef al., 1992, Proc. Natl. Acad. Sci. USA, 89,
3394-8) but do not themselves form part of the final assembled structure (Ellis ef
al., 1991, Annu. Rev. Biochem, 60, 321-47). These proteins play essential roles
in normal cells but their production is wpregulated 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 e al., International




It was unexpectedly discovered that chaperonin 10 has
the sane amino acid sequence as Early Pregnancy
Factor (EPF) (Morton et at, International WO
20041041300 PCT/ AU2003/001467 3 Publication WO
95/15338). EPF is a pregnancy-associ ated substance
WORM{MEMWoears in the maternal serum wi t BEHAB00BHOKET of
fertilization (Morton et al., 1974, Nature, 249;
459-460 and Morton et al., 4976, Proc. R Soc. Lond.,
193; 413-9). It is present for at least the first
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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 cpnlQ
may have potential ag an immunosuppfessive agent in transplantation, and in
patticular 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




Transpl antation, 69, 2273-2277). OBJECT OF THE

I NVENTI ON The present inventors have realized the

i mmunosuppressi ve drugs currently WO 2004/ 041300
PCT/ AU2003/ 001467 4 used for the therapeutic

treat ment and managenment of GVHD have the follow ng
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effects, for exanple, hypertension which may require
addi ti onal nedication for cogntrol, nephrotoxicity

whi ch occurs 5 in up to 40% of patients and

frequ I orces the doctor to adnnj r sub- opt.i mal
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how a
(i) - GVHD is resistant to the drugs in a significant percentage of patients

and combination drug therapy is required;

(iii) the drugs are very expensive; and

(iv) the drugs have demonsirated adverse interactions with other
therapeutic drugs, such as antibiotics, NSAIDs, anti-epileptics, and
antifungals, immunizations, such as rubella and polio, and natural
food, such as grapefiuit (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
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 ireatment and management of

GVHD.




resistance to the current drugs on the market. The
present inventors have unexpectedly discovered that
cpnl 0 possesses enornous clinical potential as a new
therapy in the treatnent and managenent of GVHD. 5
SUMVARY: OF | NVENTI ON The igvention is broadly directed
to the use of cpnlO in transplantation and
particularly to treatnment and/or prevention of graft
versus host di seawﬂﬁ@ﬁiﬁlﬂﬁgﬂn a broad form
provi des_adm njistration of cpnl 0 to a donor and/or
reci pi e Hieivian isdroadly Jizpcted fostBeiuss obepndy getrraspiantatisad
fromthe donor, although in a particularly

ad vathpaagaleiy t sramanhend/on peaserition operafy vatens hest diseasent  of
both the donor and recipient animal. Therefore in a
first adpewrventieniaabroediorh providesainiiistation ofspnidfto g donor
pharmaceutical |l y-effective anmount of chaperonin 10

( cpwd/@) regipient dhmnilvat dells tisbucs aprir@ing deriveé froan tieadrnar, e
of a nedicanent for the treatnment of graft versus

- hoslthodgisie agertic@iy ddyanitagequs fami theinyentibreprevides triegiment of
nmedi canment del ays, aneliorates, suppresses or

ot hethiesiensreddizeipicatreminad. nore synpt ons of GVHD

foll owi ng transpl antation of one or nore cells,

t i ssuesThereforegans tinst tddgecanihebinvenibe fppsvades ya dséeof a
pharmaceutical l y-effective amount of cpnlO or a
dephambdeditcallpEif@And affbunSoffdhipeidrSil BY @ph10Porta degivhtPie@nt
ani mal both before and after step (i1). Preferably,
t heprabad ERCERAhFeRakd ¥ £ikaicihone fa TR Btanfdnt ©PB& REsus
derivative of cpnl 0 adm nistered to an animal is

W hiébk NditeR®: (@0 ED) Oinl ud OfhiiiBl, PeKerdt9/ (RO BediMRleAtN ldeladDr €
preferably, it is within the range 0.1-10 ng per

K 9@ rbYariebhfresses dloBlefli8bletucet B @ MofBlynipfon® JFRIVIRY - 6

. following transplantation of one or more cells, tissues or organs to the animal.
Preferably, the pharmaceutically-effective amount of cpnl0 or a derivative
of ¢pnl0 is administered to a recipient animal both before and after step (ii).
Preferably, the pharmaceutically-effective amount of ¢pnl0 or derivative
- of ¢pnl0 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.




Preferably, the mammal is a human. Suitably, the cell
tissue or organ is bone marrow or is derived from bone
marrow. Suitably, the nethod of therapeutically or
prophylactically treating GVHD further includes the
step of adm nistering to sgid donor animal and/or said
reci pient animal at |east one other inmmunosuppressive
agent sel ct d fromthe group consisting of
cyclosngE % HereAmal & 2 Rmag i nus, mycophenol at e
mofetil and methotrexate. Suitably, the nethod of

t her apetitifeply the,cely tissep Rigrnis tbplaemwmr ssleriveg fiomion

further includes the step of adm nistering to sald
doH8F%ni mal and/or said recipient animal a steroid.
In a second aspect, there is provided a nethod of

i nhi bi t Pyigh Yséhﬂfp?tw fhgrapeytically pranrephylactieadly tredting GVREY
production in an animal including the step of
adfitthesingdpdes ghq ster of ddministasing 4o said donor animal and/or said
pharmaceutical ly-effective anmount of cpnlO or
dereacipigni apgmal fat lopstlo@ othertimewadsyppréssive hient sebegiep fessthor
ot herwi se reduce production of TNFa in said ani mal.
Pr grioey edwbigtingt dfeyeloipoad, tacgol Bnuspsinotinus, nBcefhenddst ymofdtihe
manmal is a human. According to this aspect, the

i nsrgmdtlemresdtso provi des a use of a
pharmaceutical l y-effective amount of cpnl O or

der i vat Suitebly) fheapettod of thetapticalipetifaphylatrieallp frefing GVHD
medi canment for inhibiting, suppressing or otherw se

1 eflithérnigeludebitiee fre® dfl alihfitekifg 86 saad id6Rr . anifnal laAd/ar tand r d
aspect, the invention provides an ex vivo nethod of

i nRtibicht aABnal 8 BRIESSI Ng or ot herwi se reduci ng TNFa
production by one or nore cells,

' 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 ¢pnl10 or
derivative of cpnl0 to thereby, inhibit, suppress or otherwise reduce production of
TNFo in said animal.
Preferably, the animal is a mammal.
Preferably, the mammal is a human,
According to this aspect, the invention also provides a use of a
pharmaceutically-effective amount of ¢pnlQ or derivative of cpnlQ in the
. manufacture of a medicament for inhibiting, suppressing or otherwise reducing

TNFea production in an animal.




ti ssues or organs obtained froman ani mal including
the step of admnistering to said cells, tissues or
organs a pharmaceutically-effective amount of cpnlO or
derivative of cpnl O to thereby inhibit production of
TNFa by said aninmal. Prefepably, the animal is a
mamal . Preferably, the manmal is a human. Accordi ng
to this_aspect, the invention also provides a use of
phar mac B &E‘gﬁﬁpwa SRR royE AT <X gt vodpthad f pnhibiting,
derivative of cpnl0 in the manufacture of a

e HPELRERE oF stheimiv eiusine Hihermdngtign by enersrmpre eells,
increasing IL-10 production in an animal. In a fourth
as PEuEs, oroRgape obtaings) 5m ge gnimabinglpding Egtstep Ll adwinistssing i on
for use according to the nethod of any of the

af Braifestls Erraes 4 opsees sphepmseytispllygeffective amount of cpnl0 or
pharmaceutical |l y-effective anount of cpnlO or a
defgrivatiyend cprfl Oécpiihpl@l,)y inhiljit groduction of TNFa by said animal.
pharmaceutical |l y-acceptabl e carrier, excipient or

di | uent Preferablye thglahimal shenagimal.east one ot her

i mrunosuppressi ve agent is an i munosuppressive drug
or a spBefefably, thetmadpmehy isdihumes.ed against Bor T

| ynphocytes or surface receptors that nediate their
act i vat Acmrdiky ef ehialabpect, thee inveation ofsop proekiss Meusdrafga i S
any one of cyclosporin, tacrolinus, sirolinus,
nyplophendlcallyeeffiofiad khowwn df rphliobr exdheve bhepnlbiihtihe
aspect, there is provided a pharmaceutical conposition
of mbliactkO Ustt B aspieshent Uot NBRucERMHIESERBIga oS toepkide 8
Preferably, said cpnlO protein has an amno acid

S ejuenas B0 ptddubtioniiian ifall (SEQ ID NO 1). Anot her
aspect of the present invention is to provide an

I sol at egd aCloRkYaspbR) M&@E’stﬂrgﬁdéa@gﬁfahﬁicﬁﬁicﬁl%n@miﬁﬁl PBFid
sequence as set forth in SEQ ID NO 1,
use according to the method of any of the aforementioned aspects comprising a
pharmaceutically-effective amount of cpnl0 or a derivative of cpni0, 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
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.




or a derivative thereof. Throughout this
specification, "conprise", "conprises" and
"“conprising” are used inclusively rather than
exclusively, will be understood to inply the

inclusion of a stated integer or group of integers but
not the exclusion of any other integer or group of

i nt eger PrefdiilyFsaiDEmRORIpREEONaCOn ahiifo id3dEncbdbtorthiin The
am no acid sequence of the cpnl O protein (SEQ ID
NOFK].1 (SHQ IR N@: 1)The effect of in vivo cpnl O treatnent
on LPS-and alloantigen- induced proinflanmatory

r espons égother aspesofiey pressnidatentipmis tophsidesn aslatedepnT0
cell differentjation. FIG 3: Survival of mce after
boﬁ%‘yw@flﬂfowntpr%}ﬁ% &eam@tqc@rﬁemcwﬁtfmﬁh BrS) BhNO:L,
treatpent.of c . In the post transplant period
(dgﬁﬂ%ev?gegﬂ © n| rral s were injected subcutaneously
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P<0.01). FIG 4: "Survival of "'mce a one rrow
trﬁ@&l@@f@pbpﬁt@é}g pre- transpl ant treatnent of
cpnl 0. Recipient and donor nmice were treated for 5
days pre t r anBRIEEMESURTPTIONOE THEFIMGERES] ect i ons of
cpnl O (100g/day) or control diluent. Five groups of
ani maFis. Wer eThetangw abidsegpelice & thexpnl) prAyin (SHGEICNOQ:ONt 1 ol
(n=8) represented B6D2F1 transplanted with syngeneic
B6D2FiIGhéne Heeraifsol cfiivel vito WiD10Q 00t ment KB JPPS-and alloantigen-
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induced proinflammatory responses of mice peritoneal

macrophages and on T cell differentiation.

FIG.3:  Survival of mice after bone marrow transplantation and post-
transplant treatment of cpn10. In the post transplant period (day 0
to 21) animals were injected subcutaneously with either vehicle
(syngeneic, n=8 and allogeneic control group, n=10) or cpn10 (10
and 100 pg/anhnal/da&: cpn 10 10pg/day allogeneic, n=10 and
cpn 10 100pg/day allogeneic, n=10). B. Mice GVHD clinical
scores plotted over time (0-45 days; ** P<(.01).

FIG. 4: Survival of mice after bone marrow transplantation and pre-
transplant treatment of ¢pnl0. Recipient and donor mice were
treated for 5 days pre-transplant with subcutaneous injections of
cpnl0 (100pg/day) or control dituent. Five groups of animals were
then formed: Group 1: Syngeneic control (n=8) represented

- B6D2F1 transplanted with syngeneic B6D2F1 bone marrow and T




cells; Goup 2: Allogeneic control (n=10) consisted of
di l uent pre- treated B6D2F1 recipients transpl anted
with cells fromdiluent pre- treated B6 donors; G oup
3: Allogeneic recipient pre-treated (n=10), recipient
B6D2F1 mce were treated pre-transplant with 5 cpnlO
woaad/o4weeoe transpl anted with vehicl e pre- peesit®abas7
donor <cells; Goup 4: Recipient B6D2F1 mice
pretreated with dil uent onby that received transpl ant
fromcpnlO pre-treated B6 donors (allogeneic: donor
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DETAILED DESCRIPTION OF INVENTION
The inventors have demonstrated that cpnl0 has significant
15 immunosuppressive activity in an in vive mouse transplantation model and that
cpnl0 ireatment increases the survival rate of mice suffering from GVHD. This
is the first demonstration of the beneficial immunosuppressive effects of cpnt0
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 {ransplant procedure. The:
invention also demonstrates that cpnl0 inhibits lipopolysaccharide-mediated
TNFo. 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 imrvune responses to LPS.




10 Acute GVHD foll owi ng all ogenei c bone marrow
transplantation (BMI) is a T cell nediated disease in
whi ch donor T cells recogni se di sparate host antigens
and differentiate in a Thl dom nant fashion. The
resulting T cell derived Thi cytokines prinme donor

WO ear cell s that rel ease cyt opat hPCr/gumestth4é7es

of 5 inflammatory cytokines (e.g. TNFa) when they come
into contact with 1|ipopol y%accharl de (LPS). LPS | eaks
t hrough the gastrointesti naI mucosa whi ch I s damaged

?%F?/H?oge%r@ﬂﬁ %f’ﬁmtg%ﬁ% ysrrad. a‘t""l (CJFP % @Mﬂf)

oy B oA IS 555 PR %?%%%%@Svaw&jﬂow e
G Bl AT HRICESEN 00 1ML GHART L DT
Cr vtk Bk dokd %é“g?ef R0 el P Ssmpits L i
or gangrid agﬂ!"#&?e*. i e B8 Sing) 1B 8l o
Non PRy kel APS 1S IGEPRRE 1P el HGIRRY mucoms i
SI 8§en. by ?FM@"%‘H@ ek, AT TR G
ﬁﬁrtl CEI]? (&F\gé%? re%é@g@%ﬁ&n‘rg{%mog%r e# %% lilhOSt o

o B BRI SR e b

a transpl antation rn l'ivestoc ani ma

-

10 l(aigﬁn%]?lgg w;reég] H&@gﬁﬁ%&ggﬁl carre tﬁf‘%géﬂ ‘%ﬁé SLr poses

15

20

of this T‘h@Vﬁ&Eﬁtoﬂweﬂ%n i8la ilnsregFe bor "RLE hédtow

that has been rem)ved rom ts natura state or

Ot Neiniafarll Holibl § ;‘vhgsie ApfhoditfAf: %)F{Feg{ Rebtdfy

| sol ated nmateri ma bstant or essen

I egud iokibs &8 B aR ﬁcﬁlﬁe%ﬁﬂﬂaf &@Apktxnt%a&%g&a@%fin}uaﬁﬁg
its natural
an immune response in the host. Non-limiting examples of such cells, tissues and
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 |
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
that normally acconpany it in its natural state.

I solated material may be in native, chem cal
synthetic or reconbinant form By "protein" is neant
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natural or non-natural am no acids D- and L- am no
acids, as are wel |l underst olqd in the art. A
"peptrde" S a protern havr ng no nore than fifty (50)

e e BANER o 56'to, RO Y RERRERET g8 t?%ﬁlrﬁog‘ﬁbgrlﬂﬁ'ﬂﬁ e ©
?? A “&%9%4” %%m'}iﬂw%es* G BB B % s

DI\B% "I mmunosuppressive agent' is
rrean %S q%cotrﬁ czfﬁﬁxpr ophyl actically or

oo apeLgy il %%Et{ ransp an#égi AP e A T ey ve

response gal ns rogenel c or

xen Qedr Gkl dkSSU8s BF rLg 1dst %#@el?&%%tgg‘ds
gra

versus ost I sease. re erab
phaphpceutical ly effective anount of cpnl O
admnistéred to an individual is within the range

5 20 B Rl i
8 T%St}?&p% %ép ﬁf@%a};}l&%ﬁ ap r%dé?tg e @O)taﬁ}gn agﬂgl ed
person tﬂétterqqemﬂi‘e [ AP s! 08 Derein dem nates ﬁmcglei or d le—

pharmaceutical I'y-etfective annunts A At ea
ter gpndy ngﬂq .@lcRﬁQL kﬁ ﬁﬁ@r{&*cﬁg&lﬂaﬂd%
may vary pen I'ng on t age, sex era

heahifa and fitness of the i nd| vidual and any ot her
treatnents to which the

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 orgam, or to
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.

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
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bei ng subjected. Furthernore, the anount of cpnl O
adm nistered wll be interdependent with the
frequency and timng of adm nistration. It will also
be appreciated that the aforenentioned
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adm nistered to animals, for exanple, donestic 5
ani mal s and |ivestock. Doses, woul d vary depending on
the wei ght and type of animal, as would be apparent
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UO7 3nfal &I&m i i m Bi'ophys. Acta,
1219, 189-198$£?$%Tm#§§§§”gpnlg' | Entrez Accession
No. U096 nh Sl . Bj
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337, 152-156). 20 Bot h donor and reci pi en
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Prefer af) Y, rijte e dorI;or uncfgr goegpnopnlgo trr%@a(t) nment for no
DI GroteRAi cpn1flays Pprior to the transplant procedure.
More preferably, the donor undergoes opnl O

Suitable cpnl0 nucleotide and amino acid sequences are well known in the

art, although for convenience the skilled person is referred to the following
mammalian cpnl0 sequences:
(i)  human cpnl0 (NCBI Entrez Accession No, U07550; Chen et al., 1994,
Biochim. Biophys. Acta, 1219, 189-190)
(i) mouse cpnl0 (NCBI Entrez Accession No. U09659; Dickson et al.,
1994, 1. Biol. Chem., 269, 26858-864); and
(iii)  rat cpnl0 (NCBI Enfrez Accession No. X71429; Ryan et al., 1994,
FEBS Lett., 337, 152-156).
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 ¢pnl0

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




treatnment for 2 to 5 days prior to the transpl ant
procedure. W) 2004/041300 PCT/ AU2003/001467 '.. 13
Preferably, the recipient undergoes cpnl 0 treatnment
for no nore than 7 days prior to the transpl ant
procedure and no nore than 90 days after the
wopogdeder e. More preferably, the recipi erCT/aUENIQgRES
cpnl O treatnment for 2 to 5 days prior to the
transpl ant procedure and no re than 60 days after
the 5 procedure Even nore preferably, the recipient
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synthesis and the use of crosslinkers 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

| pyﬁdoxal—Sfphosphate followed by reduction with NaBH,; reductive alkylation
by reaction with an aldehyde followed by reduction with NaBH, and
trinitrobenzylation of amine groups with 2, 4, 6-irinitrobenzene sulphonic acid
(TNBS).




trinitrobenzyl ation of am no groups wth 2, 4,
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----------- - - WD 2004/ 041300 PCT/ AU2003/ 001467 ' .
14 The carboxyl group nay be nodified by carbodi n de
activation via 0- acylisourea formation foll owed by

wooBmagwent derivitization, by way of exaophezessinsa

correspondi ng am de. The guani di ne group of arginine
resi dues nmay be nodified by‘ﬁornatlon 5 of
het er ocyclic condensation p} ducts wth reagents such

2, 3- t I ]
Sul phydr TGRSR SR P il B8 noshmth st uimors 0
perf hgau‘fea ljman ld‘r’ltcillz.on btso S ttarEIthzatlonl 1%} wgyoc{f% en
PR by Sschpt o P

Fcuri a
chI hen Isulphonlc acid,
%foroﬁ%&ﬁﬁ%%%nzoate 2- chloronercuri-4 10

”n'eﬁ cur i o s BRI itn 8 5y ERSRHLE rrpaon

50t h of hét%é@gl}gc 9@&%&%& s@?‘% n n%rtg%] ﬁlilngle ,el ﬂ-gtﬁane%ne,

anhydrl

car hox 59¥5ﬁ5§88 mnth |odoacet|c acid or

i od I n1de car banoyl ati on with cyanatefat
| k '
for ae'xzﬁsp%df%ﬁ%ﬁhﬁiﬁ?ﬁfﬁﬁ%?ﬁ PhReidfs B e 5% ¢

2- hxﬁa&e&xtg &J:@ba%{a%hyo a8 &€ nQleusSH! Qn%g ha' | d%S

oXl on W ronosucct nim

{ :ts l?]g%ilﬁltﬁr %hﬁlglﬁ{gﬁﬁdnid a?%i' )?n é%&éﬁgr&%b&ﬁoe}%' t2=-ch10r0mercur1—4—

10 der hﬂ‘r@ﬁﬁeﬂ pglgrgﬁn%m:ﬂ?ﬁ&]idg doli B&erotiler&na.fs,siton'g r? of Sahye

15

20

be nmo
dlsulp}:udes with other thiol compounds; reaction with maleimide, maleic

anhydride or other substituted maleimide; carboxymethylation with iodoacetic
) acid or iodoacetamide; and carbamoylation with cyanate at alkaline pH,
| Tryptophan residues may be modified, for example, by alkylation of the
indole ring with 2-hydroxy-5-nitrobenzy! 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-
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-am1'110—3-hydroxy~5~pheny_lpentanoic acid, 4-amino-3-




20 carbet hoxyl ation with diethyl pyrocarbonate or by
allcylation with iodoacetic acid derivatives.
Exanpl es of incorporating unnatural am no acids and
derivatives during peptide synthesis include but are
not limted to, use of 4-amno butyric acid, 6-

woanidfnab®xanoi ¢ aci d, PCT/AU2003/001467
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4- am no- 3- hydr oxy- 5- phenyl pent anoi ¢ aci d, 4-anm no-3 WO

2004/ 041300 PCT/AU2003/001387 15

hydr oxy- 6- nethylheptanoic t-butyl gl yci ne,
vallne ph or ni t hi ne,
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Pharmacia GST purification system,

One particular example of a fusion pariner is GST, such as described in
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
chromatographic separation. Upon cleavage of GST-cpnl0 the derivative GSM-
cpnl0 proteit 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




pol ypeptide can then be isolated fromthe fusion
partner by subsequent 20 chromat ographi c separation.
Upon cl eavage of GST-epnl O the derivative GSM cpnl O
protein is produced, for exanple. Fusion partners
according to the invention also include within their
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nucleic acid encoding cpni0, 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 |

(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)
isfare positioned relative to the recombinant nucleic acid of the invention to

~ initiate, regulate or otherwise conirol transctiption.

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.
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regul atory nucl eoti de sequence(s) 20 is/are
positioned relative to the reconbi nant nucl eic acid of
the invention to initiate, regulate or otherw se
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for expression. Numerous types of appropriate
expression vectors and SU|9abIe regul at ory- sequences
are known in the art for a variety of host cells.
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marker gene to allow the selection of transformed host cells. Selectable marker

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
as Escherichia coli (DHSa. 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
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




l[imtation thereto. The reconbi nant cpnl 0 protein nmay
be conveniently prepared by a person skilled in the
art using standard protocols as for exanple described
in Sanbrook 20 et at, MOLECULAR CLONING A Laboratory
Manual (Cold Spring Harbor Press, 1989), incorporated
wohempiimnoby reference, in particular Sect ponsuzi@oemne 17
CURRENT PROTOCOLS I N MOLECULAR BI OLOGY Eds. Ausubel et
at, (John Wley & Sons, In 1995-1999), incorporated
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The invention also provides pharmaceutical compositions that comprise
cpnl0 or a derivative of cpnl0.

Suitably, the pharmaceutical composition comprises an appropriate

16 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.




15 pharnmaceutical |l y-acceptable carrier, diluent or
exci pient. Suitably, the pharmaceutical conposition
conprises cpnl0 or a derivative of cpnlQ a
pharmaceutical |l y-acceptable carrier, diluent or

exci pient and at |east one other imunosuppressive
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P m% %ﬁe composition of the invention. For example, oral, rectal, parenteral,

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

Dosage forms include tablets, dispersions, suspensions, injections,
solutions, syrups, troches, capsules, suppositories, acrosols, 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
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i ntra-muscul ar, intra-dernal, subcutaneous,

i nhal ational, intraocular, intraperitoneal,

i ntracerebroventricular, transdermal and the |Iike nay
be enpl oyed. Intra-nuscul ar and subcut aneous

woizmjadaticon i s appropriate, for exanple, POIAU2003/001467

10

15

20

adm ni stration of imrunogenic conpositions, vaccines
and DNA vacci nes. 20 Dosage forns include tablets,
di spersions, suspensions, i4yections, solutions,
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EXAMPLES

Methods
Transplanﬁﬁon

Mice were transplanted according fo a standard protocol as described in
Hill et al, 1997, Blood, 90, 3204-3213, and Hill ef of,, 1999, J. Clin. Invest.,
104, 459-467. On day 0 B6D2F1 mice received 1400 cGy total body irradiation
(TBI, ¥’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




practical effect, the skilled person is referred to
the following non-limting 15 exanples. EXAMPLES
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according to a standard protocol as described in 20
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B6D2F1 m ce received 1400 cGy total body irradiation
(TBI, 137Cs source) in two doses separated by three
hours to m nimze gastroi Mmlestinal toxici ty. 5 x 106

bone_marr.aw cel ls and .2 x_106. nyl on woo| urified

oo SHPERHON S TR if P33 bt UHheBH ST e o gpeied
B6D2F1 m ce MWD 2004/ 041300 PCT/ AU2003/ 001467 21
(syﬁﬁféﬁe@f’!s}ey’ﬂfeﬁ&? PRS- in 0.25 ni of Leibovitz's

L-1 i,a a j.ected __intravenously into the

nmed d i
irri’a?pﬁfaé’(ﬁ'" g’&"f"‘iﬂl pant e e har ati on of reconbi nant
cpnl0 XLJ- e E .calt cells, were.transforned with
cpnio u';’?lr%‘?lﬁé WY SPRESETHIPSBIRFA (G P B o8B TS SEPTesigthn
at 37C. S L n expo ti .growt h were jinduced to
expr & Pﬁfﬁ“éﬂ% gﬁavnﬁbﬁg rg%hf’r exppstial vty wars endnesd 1o
h. Cells were pelleted, resuspended in 30 m 0.025 M
Tri §Fgss pratedn by fgmpergiugs, werease to 43€. fomd de Cellpweir oellstedom
allL culture was thawed, cells were |ysed with
| ysesysnendedinG0 gl AP25 M T righll phi 8.BanGstoreflal 436Uk d by
sonication (5 x 10 see, 4C) 10 and cellular debris
was renoved by centrifugation (30 mn, 4C, 48 384 X
g). Cpnlfocpibgelist diom &d grcglwrm@séhemed,measj Weteskysad wigh
i on- exchange and hydrophobic interaction
chr bseayemg (A8 g/miTianip @bl 78C) folewed lyeatipdtion 6 % 0 wol 416N

~and cellular debris was removed by centrifugation (30 min, 4°C, 48 384 x g).

Cpnl0 was purified from the clarified lysate by ion-exchange and
ﬁydrophobic 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).

Lysate was applied to a 200 m! 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
was eluted with a gradient of 0—»1 M NaCl in 0.025 M sddium 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

(NH;)2804 in 0.05 M sodium phosphate buffer pH 6.8 was added. The sample




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 col unmm of Macroprep

H ghQ (BIO-RAD) wusing 0.025 MTrisHO pH 8.0 as
running buffer at a flowrate of 8 M/Mn. The unbound

wof2@eiB@n was retai ned and pH adj ust ed t ectiaBooshbgas?

sanple was applied to a 5 ml EconoPac S cartridge
(BIO-RAD) using 0.025 M sodjum phosphate buffer pH
6.8 as running buffer at a%owrate of 2 n/min. The
colum 20 was eluted with a gradient of 0-t1 M NaC in
0. 038 WPl & Neenarmat MeBATG cartige vsing L SUENFOS o
30 min.at 2 mM/mn. CpnlQ_containing fractions were
poofidel M et Plaseisie bGPLRE 63ras Turing ey S acdow rriooich
sodi um phosphate buffer pH 6.8 was added. The sanple
WO M olezolmperrs dwpdwsh e gredient of 253 HP1SQs @1”8@55 a
5 m Econo-pac Methyl HI C cartridge using 1.5 M

( NHY spdiem phosphaie pkionnts 6 8iappliop bss ﬂa%mneat% ™ pH 6.8 as
running buffer at a flowrate of 2 m/mn. The colum
was el ut(@ulgontpiningdiagtivhevyere pgoletl, dalywpd pgajusisaljie owernight,
0.05 M sodium phosphate buffer pH 6.8, applied over
15 dispensed ipapmopridinaliqoticmd s@red enBefiCni ng fracti ons were
pool ed, dial ysed agai nst saline overnight, dispensed
i n &ppHidpeatend al i quots and stored at -30C. CpnlO
treat ment Reconbi nant human cpnl O was diluted in PBS
bef or e iReperchinaghhumde cpnlOnessaliliag dc PBY befatscinjeciiono dike
with cpnl 0 each day (10 g/ dose or 100 jig/dose) 10
bef wete injpcted subqutampemisiy with eprd Oiebehctlay K1 (cieg/doseopn 10A evg/dose)
control groups received injection of diluent only.

10 Assbeforaeattafiof B8IHEs described. Mice from the control groups recetved
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injection of diluent only.
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
(hunching), activity, fur texture and skin integrity (maximum index = 10) (Cooke
et al., 1996, Blood, 88, 3230-3239; Hill ef af,, 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 fo be the following
day.
Statistical analysis

Survival curves. were plotted using Kaplan-Meier estimates and compared
by log-rank analysis. The Mann Whitr;ey-U Test was used for the statistical

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




The degree of systemic GVHD was assessed by survival
and by a scoring systemwhich suns changes in five
clinical parameters: weight |oss, posture 15
(hunching), activity, fur texture and skin integrity
(maxi mum i ndex = 10) (Cooke et at, 1996, Bl ood, 88,

wo2mB0413@39; Hi Il et at, 1999, J. din. | repst2egsniae,
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459- 467). Individual mce were ear-tagged and graded
weekly fromO to 2 for each__criterion. Animals with
severe clinical GvHD (score§3> 6) were sacrificed
acc%gi ngltq et hical guidelines and the day of death
deen@d™P8 ‘ra™ YR moyss Wr?é‘ag%l’ﬂ'ﬂ‘?m%t atistical
analysi.s Survival curves were plotted using i
Kapi A e PSSP WY i et o e D, PERa L capil n o
anal Ssi'osIc') .Hwe Manhn VWit ney-U Test was used for the
st atfi St Cal °‘*‘QR%H“§}BP% of clinical scores. P<0.05 was
conih ered statistically different. W 2004/ 041300
PCT. 003/ 001467 23 Exanple 1- in vitro nouse

macr ophage experinments |Ip vitr,o experjnents were
carri ed et (o> Bbi0Bhi He »tlyes- %) Bbcktpief Ly (b2 | hy-4.1)
physi ol ogi cal cell population. Mce 5 Female C57BL/6
( B6 andHBED2F1 yHS, 2 )y-5.80 Ricprvee pyrchaed HhoRD they Afistrilinn
and B6D2FI (H 2b/d, Ly-5.2+) mce were purchased from
t he Regsech Seiteer(Perihe SéestemhASieatiar Aufi)t IC57BYS TBN0T mice
Australia, Australia). C57BL/6 1L-104- mice (136,

H 2(B6, LIy28,. By-3.2We wereS el B¢ ARGalfSNARhdl Aniversity

National University (Canberra, Australia). The age of

M CECaibeel, AvstialinSTHeaRt of ﬁﬁéepﬁsgd‘ﬁsgﬁﬂﬁﬂﬁlﬁ%cl&en%efaﬁ\&ﬁn 8

and 14 weeks. M ce were housed in sterilised
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aut ocl aved water (pH 2.5) and normal chow for the
fir aid received acidified autoclaved water (pH 2.5) and normal chow for the first

two weeks post-transplantation.

Bone marrow transplantation

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

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
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,




two weeks post-transplantati on. Bone nmarrow
transplantation Mce were transplanted according to a
standard protocol (H Il et al., 1997 15 supra).
Briefly, on day 1, B6D2F1 m ce received 1300cGy t ot al
body irradiation (i37Cs source at 108 cGy/mn), split

wol20d40418000 doses separated by 3 hours to piKi2083861467

gastrointestinal toxicity. Donor bone marrow (5 x 106
per animal) and splenic T cells (3 x 106 per animal)
were resuspended in 0.25 n2%bf Leibovitz's L- 15 nedia
(G bcgog BRL, Gaithersburg MD) and were injected

i nt rCelleniies y into 20 recipients. Survival was
nonitored daily, and the GVHD clinical scores were
measur edTheeeithye edfal @sdar teaiEhaR! wili 16BN ECYAIDM @dd ed
subcut aneously at doses of 100 ug per aninmal. The
degBigciices Y st il 1£S)QUbIHM@EAGSESE QA i

above. WO 2004/ %]41 00 PCT/ AU2003/ 001467 p@%ﬁﬁlﬁ,@?(ﬁig/ml

cul tstipainyERe2 AW LdheniiRdl 8V §Ehnt Fyr@ee NOLEMRS-o4fal
FCS/I| MDM (JRH Bi osci ences, Lenexa, KS’) suppl enent ed

5W t amBid abid (09/niVI BRESMaGlobthind], 2801 0GANITHEPES I %&wzﬁé Rere 2

mM L-glutam ne, 1 nmM sodi um pyruvate, 0.1

non pafaaed it pH 7575a0d BUCAE b GumiQif inilaRr SppleaskQslibang! |
and 10 mM HEPES. Experinments were perfornmed at pH
7.7€0gnd 37C in a humdified incubator supplenented
with 5% C02. For in vitro LPS stinulation

exper i Mk Sx vRRY LPY IRAMlatPRCLHBANANRS p@lioned %&?@Eﬁ%@ Sr
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were cultured in
vitro allo-antigen experiments, purified C57BL/6 T cells were cultured in 96 well

* plates (Becton Dickinson, Franklin Lakes, NJ) with 10° irradiated (2000cGy)
B6D2F1 peritoneal macrophages (primaty MLC) and supernatants harvested at
72 bours. Cultures were then pulsed with 3H-thym.idine (1 pCi per well) and
proliferation was determined 16 hrs later on a 1205 Betaplate reader (Wallac,
Turku, Finland). For ir 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 10pg/ml. Supematants were harvested at 48
hours and cultures pulsed with BH-thymidine (1 pCi per well). Proliferation was
determined 16 hrs later,

Cytokine ELISAS
The antibodies used in the IFNy, IL-10, IL-4 and TNFa. assays were purchased

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




pl ates (Becton D ckinson, Franklin Lakes, NJ) with 105
irradi ated (2000cGy) B6D2F1 peritoneal nmacrophages
(primary MLC) and supernatants harvested at 72 hours.
Cultures were then pulsed with 3Hthymdine (1 G per
well) and 15 proliferation was determ ned 16 hrs |ater
woamnsa13805 Bet apl ate reader (Wallac, Tupdiapzbizbiadrd) .
For in vitro mtogen stinulation, purified C57BL/6 T
cells were cultured in flat bottoned 96 well pl ates,
pre-coated w th nonocl onal 28D3 and CD28 at fina
concentrations of | Ogg/m . Supernatants were harvested
at HgnuficHiRr's pingole @mgy,égnwlwwe@ H:33p1 2A yed efitakines 1
G per well). Proliferation was 20 determnmined 16 hrs
| at &Fre e bpnthe spacifagrimpy maneslonsbaniibodymdb) sndtdetscted
Ith, JL-10, 1L-4 and TNFa_assays were purchased from
PhaPXbingfelabelieh secopdagiomAbsn) Therhiptindabsled agtsye were devsiaped
according to the WO 2004/ 041300 PCT/ AU2003/ 001467 25
mantith seppvidin and,yustesicdKirkesagrd prd Perry dehgratosies, Saithesibiuigt ed
1:3 t0 1:24 and cytokines were captured by the
5 speMD); Blajss weisrrgad b Aeftnm paipe te Spesteflpuy Mappicsplpte reader
detected_ by biotin-Ilabelled secondary mAbs. The
bi o #6#% RUICdChs SRFETIRHE et EBEMingepy e used os
strepavi din_and substrate (Kirke%Fard and Perry
| ab%ﬁ"g?fé? BELIS&a59a) Sapplegand standagds were gunia dyicet® pnddbe at
450 nm,using the Spectrafl our Plus m cropl ate reader
( Te¥eaHliviGF %18 Rfsayscyere RGN fa FNvegrddi; for IL-10, IL-4
(Phar M ngen) were used as standards for ELI SA assays.
San®dddFand standards were run in duplicate and the
sensitivity of the assays were 0.063 U m for |FNy,
10 anoRes8lépg/ M for 1L-10, IL-4 and TNFa. 10 Results In

vivo adnministration of cpnl O reduced the capacity of
per it on@alvivo administration of opnl0 reduced the capacity of perifoneal

macrophages to produce TNFeo (FIG. 2A). B6 mice (n=3) were treated for 5 days
with cpn10 (100pg, once daily) (cpn10+} or control diluent (cpnl0 -). Peritoneal
macrophages were harvested by peritoneal lavage on day 6 and pooled fiom
15 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 wete
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




macr ophages to produce TNFa (FIG 2A). B6 mce (n=3)
were treated for 5 days wth cpnl 0 (100g, once daily)
(cpnl0+) or control diluent (cpnlO-). Peritoneal

macr ophages were harvested by peritoneal |avage on day
6 and pooled from 15 individual animals within the

wotomalismnt group. Cells were plated at 2xdDaiaesobias™

t he absence (not shown) or presence of LPS (1 ug/m).
Cul ture supernatants were collected at 5 hours and
level s of TNFa (pg/m) werebssessed by ELISA. Results
are normalized to production per 105 nacrophages based
on @PFERYs @ethowm gr prepepes of IRS &ﬁb%ma afCaltyre gpemolants were

i dentjcal experinents., LPS-induced secretion of 20
TNF&ONfated pledAfhowg anslevely o i Urpg/mbglstempingddy HUFSAsj The data
treat nent vvlth epnl 0 augnented |L-10 production from
spl diBdye ddential expersrppnts inghoyn iF e Sigeifiesstly inpredsed IL-
either cpnl O or control diluent as described above.

Spl éﬂB’é’?@@gﬂV@?‘@SW@%ﬂa@ét‘m@%ﬁm@m&nd pool ed from

i ndi vidual animals within a treatnent group before

Scul t ur e &t Vi repgpsRk vith; genioheeduses! IpFa) madugem from IL10-/-

PCT/ AU2003/ 001467 26 absence (not shown) or presence
of PPE° i'dn%qpmgfs (R0 3Qr éUsOu Tige Ystestrapied avith cpnl0 or

col | eCtﬁgial% hours and | evels of IL-10 (pg/m
det &PTHCh&iem; At pertoneal ppacrogbess werp avesied by detitpnegblavage

experinments is ovvnln FIG 2B.. Si nlflcantly
i ncPB Q%Qaﬂdwmﬂi%g SRRl Vi e@bma)r ddtet 3

contr ol ni. pal.s. vivo treatnment with
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macro a 11,10"1" B6 mce were treated
E‘B a‘B unt WP Was dptprgined inthe cuiwrs supseagants. Cpnl0-

nacr wer e st ed by peri,toneal Iavage on
day %B‘&O’ébﬂﬁ?%ﬁ&cﬁmwa@ucﬂ?ﬂ &g 3Aflaeh et reqyize
treZ{ng@nt p. After g_thours_ of cultivation in the
abs qe Sﬂl@*jr Pcﬁa?Sé% @ sqgfetippwere gbsprved Whgrcperityneph

was determned jn the

ug/ m t he anoun
c 8| F@%rgpbg%@pnaa@gfﬂ Qj’ mice were stimulated with LPS in vifro.
Thus reduced TNFo secretion and increased IL-10 production appears to be

independent consequences of cpn1{ treatment.

Cpnl0 treatment did not appear to affect T cell IFNy or I1-4 secretion.
Previous reports have suggested that cpnl0 can inhibit T cell proliferation in
response to mitogen (Morion . 1998 Immunol. Cell Biol., 76, 483-496). Thl
immune responses are usually characterised by proinflammatory cytokines such
as TNFo and TFNy. Th2 responses involve IL-4 and IL-10 secretion and
reg_ulatory T cell (Treg) responses are characterised by IL-10 and TGFp
production. Since Th2 and Treg responses suppress proliferation and Thi
responses suppress cytokine production, the ability of cpni0 to influence T cell

differentiation was investigated.




medi ated reduction in LPS-induced TNFa production
(Fig. 2A) does not require |[|L-10 since simlar
reductions in TNFa secretion were observed when
peritoneal rmacrophages fromcpnl O treated IL-1e mce
were stinmulated wwth LPS in vitro. Thus reduced TNFa

woeRatioon and i ncreased |L-10 producti opcapieslsié’o be
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15 i ndependent consequences of cpnl O treatnent. CpnlO
treatnment did not appear to affect T cell IFNy or IL-4
secretion. Previous report®f have suggested that cpnlO
can inhibit T cell proliferation in response to

ni t ogen {NBoragminisiration 98 cpndfrdidaiot afest proliferafive resp@nse of T
483-496). Thl _imune_responses are usually
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I nvestigated. WD 2004/ 041300 PCT/ AU2003/ 001467 27 In
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T cells (2x10%well) from cpnl0 treated and vehicle treated animals were
stimulated in culture for 7 days with irtadiated 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

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 -

cpnl0 does not influence the Th1/Th2 balance.




10 differ significantly between epnl O treated and
control animals indicating that that cpnl0 is not a T
cell growth regulator. FIGS. 2E-G show the effects of
in vivo adm nistration of cpnl0O on T cell
differentiation. B6 animals were treated in vivo with
woepnifis@ms descri bed above. T cells (2x186fx&hds)soiss0m
cpnlO treated and vehicle treated animals were 15
stimulated in culture for 7 _days with irradi ated
al | ogenei ¢ B6D2F1 spl enocyt®® ~(3x106/wel | ) (primary
m xed | ypphocyte culture). On day 7 T cells were
col | ect eth %qpfeest T et ILnkQ)safretion Was significantly elssaied(FIG. 2G). A
ant i bo.gixes to CD3 and CD28 which stinulate T cells.
cul e egysiomindlal secimtipnwasals ebvered whenzpn 1Qdteatmentrhs
concentrations of IFNy, 1L4 and |IL-10 were determ ned
by EFEeh outrdz vty duringe pelk suluen VEC) agthern then Gg v, Gud
represent the nean SE of triplicate wells. Neither T
cel [Prqhterafion.JENp pidJh-4 was @gain pyatigeied (dtaotsbewmi These Rtk G
52F) . if;ged significantly between cpnlO treated and
contbiRedPat ARALQ ey rgbanes Yty rroduetion inresonsg de sinpdation with
i nfl_uenc tohe_ Thl / Th2 bal ance, WD 2004/ 041300
PCTP%%%S%‘ Biears 9nd sggepts, thabpi f Qyeganced Rlf0jpradpctipg may be
secr.etion s.significantly elevated (FIG 2G. A
si md}’ea’flp%'itga?}ﬂgicﬁlﬂ'g‘? ecf@_—li)e secretion was al so observed
whe clﬁnllpggﬁ atnment was carried out in vitro_during
cel Pl kot oh Prer s o tirangRlant remment vificepnid in the
prol,i fﬁr@%ﬁn’ | FNy and | L-4 was agai n unaffected

( daf&"™fo I These data 5 indicate that cpnl O can
enhance | L-10 pr.oduction in response tQ stinulation
with LA ViRGUETPE ¥org il Biees & thepdginisaaton of
cpn10-8nhtﬁnce. | L-10 production nmay be due in part

f r oW LY Pegfrnsplagt petiod qyid pesyem &Y - Effect of pre-

- I ith 1O i h i
3?3888? #ragéfmigl@%mégne&tcgﬁrat with cpnlOin the in

Bone marrow cells (5x10%animal) and purified T cells (described above)

10

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-iransplant period (day 0 to 21) animals were injected subcutaneously with
either vehicle (syngeneic, n=8 and allogeneic control group, n=1'0) or cpnlQ (10
and 100pg/animal/day: cpni0 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




10 I'n vivo experinments were conducted to investigate

if the adnministration of cpnlOin the peri-transplant

period could prevent GVHD. Post-treatnent
adm ni stration of cpnl O Bone narrow cells
(5x106/animal.) and purified T cells (described above)

wo HQgenor B6 mce were transpl anted i nperhebidrbly
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irradiated (1100 cGy) 15 B6D2F1 recipient mce
(al | ogenei c groups). B6D2FI recipients in syngeneic
control group received equak®doses of B6D2F1 bone
marrow and T cells. In the post-transplant period
( day°PplQ igiectad allogangig lexpunge FEC.iSihewtaide sutival tuves by Kaglan-
with either vehicle (syngeneic, n=8 and al |l ogeneic
contMeifr gg#lgis, n=10) or cpnl O (10 and
100g/ ani mal [ day; cpnl0 | Og%/ day al |l ogeneic, n=10 and
cpnl 0 106§minisratinn of pprdf) alies bene mpepw) trangplaatstion (BMBefhiled
scores (as descri bed above?qﬁwere determ ned as a
neadtPEvet CEDonartalityand gnly briefly reducad mepriidityag dgtermined by
ai gd}cal l@f'{%m | der GYHD was observed on day 14 and 21
in Y5 shcat soqres G S3 N Clinieally milden {30 wap obserigd @f day
cpnl 0 Cé)npar ed to the vehicle treated allogeneic
contlf@pd dayibdn glogeneic animals injegied with 40 kg/dey fcpl Qrspmpared to
differepnce in the percent of survival between vehicle
i nj i &clﬁﬁaatwlzsﬁwf eentrald§* AsEHinU2003/ 001467 29
cpnl. O i nj ected allogeneic gr oups. FIG 3 shows mce
sur JPirereatmgpt adeigigtradionofepnl®ei er  anal ysi s.
Adm ni stration _of cpnlO after bone marrow
t r anspl aNCEIgeh BOPENTInd: donop §6 mige mrers, opted oryd days pre-
nortal i and only briefly reduced norbidity as
gy orber spt9 00 by subeimemsip Proonss) dluet,

21 RSEpaiariK 0 i R e e Y ey roited gy i
B RO SRR
groups of recipients were formed:
Group 1: Syngeneic control (n=8) represented B6D2F1 transplanted with
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-
treated B6 donor cells.
Group 4; Recipient B6D2F1 mice pretreated with diluent only that
received transplant from cpnl0 pre-treated B6 donors (allogeneic donor

pretreated, n=10).




Reci pi ent B6D2F1 and donor B6 mice were treated for 5
days pre- 10 transplant with either cpnl0 (100
g/ day/ subcut aneously) or control diluent. Bone marrow
(5x106/animal) and- T cells (3x106/ani mal) harvested on
day 6 from B6 donor mce were transplanted into
wolalabdoy 1 rradi ated B6D2F1 reci pi ents. povguo@iodps of
reci pients were formed: G oup 1: Syngeneic control
(n=8) represented B6D2F1 transplanted with 15
syngenei ¢ B6D2F1 bone marro¥ and T cells. Goup 2:
Al'l ogenejic control (n=10) consisted of dil uent
pre- t r eatEHpP 5 2Fd gcipicnts ard B donerhisnvesel prairdated with | s
fromdiluyent pre-treated B6 donors. Goup 3:
All @@H@P&f tp apnsplagtstion (illageneie seeipigntiand-dappr pre-tredtest, wri0).
B6D2F1 mice were treated pre-transplant with cpnl O and
ver e tran$pP#HRied soaresias dassriberd abgyie sverepdptermined sk Beasure
dono;, % |ls. G.oup 4: Recipient B6D2F1 nmice pretreated
wi t BT 6 SAYCREHR JurviRgg aipdsei ved transpl ant from cpnl O
pre-treated B6_donors, (all ogenei c donor retreated,
n=10). %ﬂ@?ﬂ%@f%%mws/@mm TGndepurss
Bot PqugDZFl recipients and B6 donor mce were _
pr ef B festeRfs 1nd pRIsoPtplFeisd with enndfsysion e drensplantation)
(al L ogenei c_reci pi ent and donor pre-treated, n=10).
GvHESTGIRFeite. S 2lesgpaicscogiaol geup (1 tP: B ER®. UAbK FIG: 4 shows
determ ned as a sure__of GVHD severity in surviving
ani Wéﬁegwd%ﬁﬁ'?%ﬁ?ﬁ?@r%ﬁ“cl i nical scores were

observed,on.day 7.in Goup 5 (both recipients and

donor s g'ihét’ﬁ‘%‘&%/‘%“wfwnkﬂptﬁ rensplaptongreand recipientsfon dave n)

conpared to the allogeneic control group (FIG 4B;
10, s o pgmsplgt eyl OV Doy EIR008 wpus

Kapl.an- Mei al ysj.s, _
apalﬁ)genlg% c%{m'oalf Wadd?tlon, the severity of GVHD as determined by the

5

clinical score was also reduced early after BMT. The ability of cpnl0 to delay
GVHD mortality when administered prior to BMT is consistent with the anti-
inflammatory effect described here, i.c. a limitation of TNFa production (Hill et
15 al, 1998 I. Clin. Invest., 102, 115-123; Hill ef 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 ef of,, 1999, Blood, 94, 825-83 1),




The adm ni stration of cpnlo to transplant donors and
recipients for 5 days 10 Prior to transpl ant
significantly delayed GvHD nortality (*P<0.01 versus
al l ogeneic control). In addition, the severity of GVHD
as determned by the «clinical score was al so reduced
woeanloyzaf t er BMI. The ability of cpnl O tecdetmyooEiHD
- nortality when administered prior to BMI i s consistent
with the anti- inflammtory effect described here,
i.e. alinmtation of TNFa p¥bduction (Hill et 15 at,
1998 J. din. Invest., 102, 115-123; H Il et at, 1997,
suprdifpet LPR gnipgonisis(Eooke ef @pRaY, adPHnnInsest.al07o0k5824589), BMT
to prevent the devel opnent of GVHD, is consistent
i t AELERHioRRaS ANE e (L @ P87 waray Bewevendeionguiimddnd
differentiation at the doses and scheduling used in
t hi Sleley st ban prevepiGVHR aplsss B aderpuralised @ngletely, or there
Transplant conditioning (lethal irradiation) in these
mod éfesaddigional gifects ondocelagiavation asdl differngtiationi ThusGhe dalaxdn
-1 Nnjur. LPS | eak and inflammtory cytokine generation
S\hi morialiyy byl edsainististioneficon0 iy poneistent wjith e Jimitatibno6
the_process continues as a positive feedback | oop.
The Lgﬁ ctemelingand yybsenyent TNFg peoduasipn epriin afis FMD Ghicaso a
agents that protect the gut fromradiation injury
('sudisgdo jofpact pn subsequens allorqaptiye Feell fanefignh Fact or,
Krijanovgki et al., 1999, Blood, 94, 825-831), WO
2004/ 04156tT08cepn KU irs th pofentiakse beppme ap itepertant therapeutic drug
ant agoni st sg%Cooke et_al., 2001, J. din. Invest.,
1078 '%Sgi@i‘ 65 GVHD. Theringrapedrciicqverpgaf treptmentfof GYHT

et ., 1997 supra). However, these agents tend to
10 del géﬁewg‘%wgqn bf’ﬁ‘aﬂ‘?n aad tepipient\arqadpinisieyed witirepni Gprior to the
neutral.ised c jetel_%taor there are additional

ef  Sensplan) propedurg 1s capsistepiywithy the foréi that TNEy aviginatesifiom bofthus

t he_.del a}/ in5 GVHD nortality by the adm nistrati on of
epnPHUY &7 OISR SUCSH dn et ppsty trqnisplanit periesh (Gopke prpg, 2000, J.

o BB 5 B, et o, Sl 3
Al O A ore.s om0y b Cudofil in fhe troatment of GVED in
15 combination with traditional immunosuppressive agents that Iimit the secondary
adaptive immune response.

Thrbughout the specification the aim bas been to describe the preferred
embodiments of the invention without lLimiting the invention to any one
embodiment or specific collection of feanlreé. It will therefore be appreciated by

20 those of skill in the art thai, 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.




Therefore cpnl O has the potential to becone an

i nportant therapeutic drug in the treatnent of GvHD
The increased effectiveness of treatnent of G/HD 10
observed when both donor and recipient are

adm nistered wwth cpnl O prior to the transpl-ant
procedure is consistent w the fact that TNFa
originates fromboth tissliée or organ sources in the

post transplant period (6pggg§et al ., 2000, J.

| mmunol ., 165, 6612-6619; ser et al., 1997, J.
| mmunol ., 158, 5185-5190). Furthernore, cpnl 0O may be

eful ,in the. treatnent of GV in .1 omhi nati,on ..
1 €04 prafdeP it e hsutivpt ofcbpariorisy D EEMD) % {ifagive of
cpill0ein 3RS MBklFEcYure BLARIHN Ao Re (EARONDE grafWepdug MBSt disease
the specification the aimhas been to describe the

(GYHDY el iy anigih ohareint the onedigpment, delays, gmelipratgpusuppresses or
aireey ; Copn _ . r
otHelvRbd ]teﬂﬁbeE BRe biMER s'yﬁiPt_ %rg ﬁ%ﬁﬁ?ﬁ)l&%ﬁ&r{gﬁgﬁt n of one o

specific collection’o atures. refore be
maogpeslledissuesof dugan? ® thhwodmalof skill in the art that, in
light of the instant disclosure, various
nodi fi cati ons and changes can be nade in the
2. Plar sk ©f blaim Emhaéifnrmiﬁto‘@nl(ﬁ‘[%reﬁﬁi ik iaf @m?ﬂotahﬂAle?@ﬁélﬁfet ifdith in
_ ro ope of the present invention. conput er
Fuéﬂdgbgnﬁyi%ﬂgorithns, patent and scientific literature
referred to herein is incorporated herein by

reference. 32 CLAIMS 1. Use of a .
3. gharusad udaimal | wheedin dhe iphermaneticallysffeettva pamamt rof 1¢pnl10 or

0). Ol . lpvat i 0 4Nt nuf acture
desp Y 0 2 e B 1Plop FERE RPNV 2 s
di sease (GVHD) in an aninmal, wherein the nmedi canment

del ays, .aneliorates, suppresses t herwi se reduc
s e o iaims g st (B P_EWBC?"&F%#@@W&WF e G pr
derBhti@NT P10 i§WItKEn BRI eot-ltﬁﬁﬁgﬁertkrg/bea;g@agmt o the
animal. 2. The use of claimTl wherein said cpnlO
protein has an am no acid sequence set forth in

5. The use of claim 1 wherein the cell, tissue or organ is, or is derived from, bone marrow.
6. The use of claim | wherein said animal is a mammal.
7. The use of claim 6 wherein said mammal is a human.

8. The use of claim 1 wherein the medicament further comprises at least one other
‘immunosuppressive agent selected from the group consisting of cyclosporin, tacrolimus,
sirolimus, mycophenolate, mofetil and methotrexate.

9. The use of claim 1 wherein the medicament further comprises a steroid.

10. Use of a pharmaceutically-effective amount of cpnl0 or derivative of cpnl0 in the

manufacture of a medicament for inhibiting, suppressing or otherwise reducing TNFa

production in an animal.




FIG 1 (SEQID NGO 1). 3. The use of claiml wherein

t he pharnmaceutically-effective anount of cpnl O or
derivative of cpnlO is within the range 0.1-100 ng per
kg/ body weight. 4. The use of claim3 wherein the
pharmaceutically-effective anmount of cpnl O or
derivative of cpnlO is withgn the range 0.1-10 ng per
kg/ bodywei ght. 5. The use of claim| wherein the cel

1 1t A5 84 6iv® mebdan :rihﬂa:tu%r saﬁpraﬁﬁg uneahérmmred%emg TR ,swaucuon
The use of claim!| whérein said aninal iS a nmanmal

bYﬁnemenqyg gellsf tissues o erepprepleiineds Gpw anvpanimt! ineluging dheastep of

adr%lmsu?ﬁ V(rc's%l(fgcflg lt@fd& éﬁg?rgs Jﬁaﬁ&%&%ghcéﬁ%%e IS dnbSF ctpniO

CONpT I Ees A munosuppr €ssi ve  agen

or daivetitead crrlOmo thaeby irhilit wodietiat of INFafbyayid|aampdr i n,
tacrolinus, sirolinus, nycophenol ate, nofetil and
net hotrexate. 9. The use of claim 1 wherein the

12MesH SR BRmAd L AAY-cFREME! HRUNBoBETRI P bf derm{zvéJ%F cpf10an the
phar maceutical | y-effective anount of cpnlO or
magelpgtyigt of e medicapnt doi ndneing, rrsureting LaTeothgrwise niperpasingelic 10

ol g, suppreSS| ng or otherw se reduci ng TNFa
"“{%‘r ﬁhg{i‘%ﬁﬁx{lﬁn an animal. 33 11. An ex vivo nethod of

- i nhi biting, suppre33|ng or ot herwi se reduci ng TNFa
pyoduct i o nor e .cel | ti.ssues or porgans, ..
13 PG i ek g RO, PERRE o Rt ie W g LN BiSauction
by agToRN hipkeL&d!8 Otids GesSat &gﬁ@' dbtainddl BSH AR MImAHSSn@ the step of

harnaceutlcall ef fective anmount of cpnlO, or
adrwémevaa josaidsell %:%Pﬁlles QLIRS ﬁ@%&%@&ﬂ;ﬁ%wwﬁt ffcpnl0

or &EHEﬂlvaf 'l@tﬂﬁér@%{tn ddce: profdH ofdL-1 b% said mal

har mace |ca ective anount of &iinfo
derlvatlve of cpnlO in the manufacture of a

80 OB o ST ARTRR LR B DL e s

mummM@aﬁﬂhhﬂu of inducing, augnenting or othermnse
increasing IL- 10 production by one or nore cells,
ti ssues or organs obtained froman ani mal including

15. rh€ustloR Riebd of claim 14 wherein said mammal is 2 human.

16. A pharmaceutical composition comprising a pharmaceutically-effective amount of
cpnl0 or a derivative of cpnl0, and a pharmaceutically-acceptable carrier, excipient or

diluent.

17. The 'phannaceutical composition of claim 16 further comprising at least one other

immunosuppressive agent.

18. The pharmaceutical composition of claim 17 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 activ_aﬁon.

19. The pharmaceutical composition of claim 17 wherein the other immunosuppressive
agent is any one of cyclosponn tacrolimus, - sirolimus, mycophenolatc mofetil and

methotrexate '




adm nistering to said cells, tissues or organs a
phar maceutical |l y-effective anount of cpn 10 or
derivative of cpnl 0 to thereby induce production of
IL-10 by said animal. 14. The use of claim 10 or claim
12 or the nmethod of claiml1 | or claim13 wherein said
animal is a manmal . 15. Thgquse or nmethod of claim 14

- wherein said mammal is a human. 16. A pharnmaceutica
conposition conprising a pharnmaceutically-effective
amount of cpnl O or a derivative of cpnl0, and a

20phbe phecmatental bympustiopofbhe omaof dlaims 16xtoilfi fextlier @pmprising a
dlhuent 17. The pharmaceutical conposition of claim
S Ur t her conprising at |east one other
I mmunosuppr essi ve agent. 18. The pharnmaceutica
conpaosition of claim 17 wherein the other

21; Thapfesmsshtisabeapposifion pf any Pregdinghelai sthstsinedal § basn ggino
acillse eﬁ&%edf{)hﬁlm@ ng&bqﬂjw& £d against Bor T
Iy hocytes or surface receptors that nediate their
activation. 19. The pharnaceutlcal conposi tion of
- ot h er [ nOsSuUppr essi ve t. i
22 1ot PREE B4 enndE ot g R HHD 4R sFEhorg s86RA n S
ID NG ot adetivdtiee thefesf.i | and nethotrexate 34 20. The
phar maceuti cal conposition of any one of clains 16 to
19 further conprising a steroid. 21. The
phar maceuti cal conposition of any preceding claim
wherein cpnl 0 has an am no acid sequence set forth in
FIG | (SEQID NGO 1). 22. An isolated cpnlO
pol ypepti de conprising the am no acid sequence as set
forth in SEQ ID NO 1, or a derivative thereof.




