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WD 2004/ 017727 PCT/ AU2003/ 001078 -1 A METHOD OF
TREATMENT AND PROPHYLAXI'S FI ELD OF THE | NVENTI ON 5

wab@4piEsEnt i nvention relates generally to a Per/aAwo03/001078

for treating or preventing or otherwi se aneliorating
the effects of inflammtory conditions such as but not
limted to chronic immune-nedjated inflammatory

di seases. The present invention further provides

phar maceuti cal conpositions conprising agents which

inhibit on |.af 0k

whi ch downd S 30D bRHEERTNET SERCERORILANES e
i nflammatory 10 cytokines. Such conpositions are
useful in the treatnment and prophyl axis of

FIELD QR THE/JINCBNAIONons such as inflammtory
arthritis anongst other chronic imune-nedi ated

i nflammat ory di seases. The present invention further

THepte s in¥entéoh reRtespedahlly @ a niethodyfon Gedting Jtipd@lentifig 6f otherwise
and/ or, screening for agents useful in the treatnent or

Foebioraing xthe efisetsoff nfammagnty condigions sweh asi Buigpetlimetesto chronic
bl DENT Bl Rl O R0, TS S Sen ! e BAGKENGRRer provides

provi ect specification are |listed at

phaenanedticad compesis@esceonprsingoagen@0Owkieh énlebit en¢ or amye inflammatory
rior art. in this specification.is not, and.should no

(%Eoktu}m eaﬁldé) wlgEh %83'_5?{8%1@89‘?@5%818? ogn%;nfsoyv czlf encoge 1nﬁammatory

HUIGRS! SWh contiRbitiohd SreRiskAN irfihe tfeRfnint RAD f)roghytaﬂﬁ of inflammatory

common general know edge in any country. 2

cepdiighd cspck #olinflanmatoriulagthiitg draensst qUGrCeironien dogwge-mediated
. Fr- n [ h 0poi.efi act.or
PTR80S, Bl UG HFASE BROML b, moce o
stidyadg the kivadttis 6f @ikkor LRninkFBb agdvid wsahifl .in ke @eahdbntasigdrophylaxis
Journal of Cancer 25: 225, 1980; N cola et al.,

of duflanatgry enditiogs-cal Chemistry 258: 9017, 1983).

G CSF nediates its effects through interaction with

t he granul ocyte-colony stinulating factor receptor
RACECHRO UNR e THE/ INVENAdOBSFR- 3 gene), a nenber of

the type | cytokine receptor superfamly (Denetri et

al .,

Bibliographic details of references provided in the subject specification are listed at the end

of the specification.

Reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion ‘that this prior art forms part of the common

general knowledge in any country.

Granulocyte colony-stimulating factor (G-CSF, encoded by the CSF-3 gene) is a
hematopoietic growth factor that regulates the production of granulocytes (Nicola et al.,
Nature 314: 625, 1985; Metcalf, International Journal of Cancer 25: 225, 1980; Nicola et
al., Journal of Biological Chemistry 258: 9017, 1983). G-CSF mediates its effects through
interaction with the granulocyte-colony stimulating factor receptor (G-CSFR, encoded by
the CSFR-3 gene), a member of the type I cytokine receptor superfamily (Demetri ef al,
Blood 78: 2791-2808, 1991). Major biological actions of G-CSF in humans and mice,
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Bl ood 78: 2791-2808, 1991). Major biological actions
of G CSF in humans and m ce, WD 2004/017727

wEaMAUZe0D3/ 001078 -2 include increasing the PCT/AU2003/001078

production and rel ease of neutrophils fromthe bone

marrow (Souza et al., Science 232: 61, 1986; Lord et

al., Proc. Natl. Acad. Sci. USA 86:9499-9503, 1989),

nmobi |'i zi ng henat opoi etic progenitor cells fromthe

marrow i nto the peripheral blood (Bungart et al.

British Journal of Haematol ogy 22: 1156, 1990; de Haan

ipgludg increpying theggodwtipn @ad peleaze of gggrophdb &omsthetbone marrow (Souza
I 9 ;b

R 2310 R T PR R R0 i posooosos, 1989,

mﬁjﬂmﬁp hieh&t((piﬁﬁﬂ@ progaditor dells dEsAthd i@l inff the perl heral blood
Haermt oI % 49: 251- 259 1992; Colotta et al
(Benesod Al 5065 dognal elblaginaleipgy 227V 3hs 1 95 e tygn ¢f al, Blood 86

5 [ et J f k t
BT L39S Rl Oh e Slal oo 50Rhg AGH Begain

d»fferbmmn@hd gife@ar funb@erB68 mah@d Gputvaphgls (Bong ersdd., European Journal

Al LR % ot 90250, S

TR USIERS aéosaeﬂ 1\/\@995 TeritRObd IS Ibinial 6f LOABERPBIREHLS57: 455-461,
stemcells for autol ogous and all oqenl c stem

10863 Xy eiatls pﬁraﬁﬁa{puwl efenereatalogn 93 SH- 86k 886 Yong, British Journal

oZ%%ngn%% 5;4926)473#‘5@% 9£co§} Ff?g él8 d bbc’% %)(%SF is used to

A Causerexacer b 0|d art
tikat fenropeiaa astwe&ll as mBmhmtllvhrolf hmerﬂ'dspiﬁlafbl sﬁfﬁh&b]ﬂsﬁ@ﬂ% for autologous
1041, 199 col ony stinulatin

spd lleaic sp e ampapasion (Nt o e B 1HIALD. 19907

synovi al fibroblasts and chondrocytes in response to
IL-1 and TNF in vitro (Leizer et al., Blood 76:
Use89 G088, fon HSC; mehikizdtionreastcawde. exa@®irbaibn? f rietiBtcid a8hritis (RA)

EORErn R ol e D Reiap@Hes 20 b 510G 18676.CsF atong with

c@lﬁyﬂﬁhﬂhl@ﬁ!ﬁ’g 2fctdit VS Nad MiCS@7ax%6 tproh%@&i by human synovial
Nakamura et al., dinical and Experi nen

frmeh]pshs g}ddéyndljpgytesz upreyp@se m@@} and\I8Fewrivietro (Leizer et al., Blood 76:

1@@9‘1@9@@‘0‘ Itog'e?%'f '2;"2‘ ?&”@f('koc}'%& Cl9§%)a°a%db§t€s1: has been

nur i ne ‘col’l"agen- uced’ ar W itis i'ncreased
feendein the agrdmi med demoealofluidi sfeRe patientOBPdnkbEi @ €al, Rheumatology

beI rnal of Leukocyte Bi ol ogy 68:
Iﬁfw% 12%&6?75 é%gfeaéﬁkag@ra ¢ Pasdingg! apg kspatmsigeRheumatology
f n )S |
Ig’n 7@%?1?%(%% pg?%t%ﬁ‘ngé; 3&%61%%8&% é)f QJ;_ &??133 Rhs BE&EEMYO exacerbate
myraesgbaden-infeed hathetis (ClA0 asthdinbeased seesriy phd owridenck of disease in

Lf}ﬁg)(jgtﬁ%a gegrgﬂge?lfqagz%?? uri(t;}ao ez?ksbcyte%zola ogy b8: L&Ql?fS%t, 866/0), as well as
a passive transfer model of CIA in rats (Miyahara et al, Clinical Immunology and
Immunopathology 69: 69-76, 1993). G-CSF transgenic mice have increased bone
resorption and reduced bone formation (Takahashi et al., Laboratory Investigation 74:827-
834, 1996), indicating that G-CSF may have a role in bone turnover.

G-CSF is able to expand a monocyte/macrophage subset and induce anti-inflammatory
cytokines that can protect against endotoxemia in mice (Gorgen et al, Journal of

Immunology 149: 918, 1992). G-CSF has also been reported to impair allogeneic and



834, 1996), indicating that G CSF may have a role in
bone turnover. GCSF is able to expand a

worneoyte? macr ophage subset and i nduce PCT/AU2003/001078
anti-inflammatory 30 cytokines that can protect
agai nst endotoxemia in mce (Gorgen et al., Journal of

| munol ogy 149: 918, 1992). G{SF has al so been
reported to inpair allogeneic and WD 2004/ 017727
PCT/ AU2003/ 001078 -3 mtogenic T cell responses in

nglgg)ghen%g?fréﬁ fgqgag)nsr%ggﬁ bé)tlt:l?ﬁn%gm%t 811(‘§6(Ero Eglt %i; g'rg{flgglantation 59:
B30, 195 us er A, SBobd 86f 44228 139D ehhd ©Ydaakd B8hifidéOthe Mecell cytokine
towar ds Th2 cytoklne productlon with a correspondi ng

nreﬁ@ctpW@rd&ThﬁWOklanod@ﬁpn,ewgh mcqrm;pon.ﬁhnalre luctig9®n Thl IFN-y

Ao 08 B Blnsbriare rofiker 1. P60 A2 oot e studis,

5 thﬁsdebﬁﬁﬂn asFiEr¢yabldte prddacinttias Getisseé@aed Withdsibietion against acute
graft-versus-host disease, experlnental aut oi nmune

%ﬁfa@eﬁw Bosf e diseass ( E@E}ln&ﬁ@ Ao Lecephalemyditis (EAE) and
5
gggﬁlﬁﬁeo%'é %%%%ﬁfaalt 189p o @Hlag)lts%sagPaT 6%%9,5]1929?u g)i@'g %%%Jggt al., Journal

Felvahaoligy d63; 5 U255 1R, 1699;| Zavahodrady Jaftial AP kamusIagy, 168: 2011-

2004 29001 RS STt oty GirSTLRe pPRICISS. TR Ppiophil-mediated
10 @&hhﬁmbmnamr H&dr%ﬁﬂn&kmg&hﬁaﬁwar glbhénﬁ&aépﬁhhp gmtchmg et

et al., Journal of the Anerican Society of Nephr
a3 JomBal gk Ametoy. Saciabse Nephralhgh &3.GY56:358, p0@)ot r Opl c
nol ecule with a range of functions. There is a need to
nore fully characterize these functions and to
@I08H datherefdre® glel@topinmelectileesiéh b undel MBinctidnsC There is a need to
| ead eal th benefits. WO 2004/ 017727
thIQGQ%‘P@B‘KW@’eSC funciopmmdytocpucrigte ifwofatinn of these functions
15 &mqgﬁggggﬂmqghaﬁgpe0|flcat|on unl ess the context
requires otherw se, the word conprlse or
vari ations such as "conprises" or conprlsing", wi |
be understood to inply the 5 inclusion of a stated
el ement or integer or group of elenents or integers
but not the exclusion of any other elenent or integer
or group of elenents or integers. The rol e of
neutrophils was studied in a nurine nodel of
arthritis. The nurine nodel
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i ncl uded use of antibodies to deplete neutrophils as
well as the use of a G CSF knockout 10 nouse. It was

waledaogoni’aed t hat t hese mice were highly resi st BOT/AU2003/001078

the induction of acute arthritis, but this effect did
not seemto be expl ained by the | ower neutrophil
counts. It was simlarly found that G CSF could
directly induce joint inflammtion by |ocal
adm ni stration and that system c G CSF coul d

' f [l-=1 i e nodel of acute arthritis.
W#ﬁ{g@ﬁ f‘ﬁﬁd@é‘%ﬁ‘h&. tis (CIA) is a chronic
aut oi nmune nodel wi dely used to investigate

rheumatoid arthritis (RA) pathogenesis and for '
Tyeughaut i Pecificdinpevrlessethe lsentayt equircfotheswise e ward “comprise”,

e Rl SORGRIES Sl Wi yhithod 0 iy e
ih¢tugion € ch whatell elbmerdkt dryfigedet g adrbawen edchdnks oh integers but not the
Conpl ete 20 Freund' s Adjuvant (CFA). to induce C A

SXRYPIEN Rh any,pih iRl CTRFIS 08 HitEsH OF BN O §lemsatsof Intpgere

deficient in GCSF, identifying a major role for G CSF

in CIA T cell responses to CIlI were normal in G CSF
Theowkoof neitoaphilCovds extadiedfiy 2 mhiige shvdek of hdbritis. The murine model

.endogenous. G.CSE pl ays major.role ipn infla 0

iSRG R oo biete PR wall b b 5 i g5 knockou
86us8 YR tvai¥l debdrinynedr thitellegel metel wore! gty résist&apho e induction of acute
i nhi biting or. down-regul ating the G CSF receptor

apthyitismy this effent disiguns geans ke explaised by thedewerneyfroplil counts. It was
0 d I e hty. i Or V. .

g uBF TSP LRPREI oy TRARITIOA! Yt oy oce

adhénistedtmindanar thht sytstesnio IG-GSRecoutd substituté foruiiet e dheinedel of acute

i nfl.ammat ory di sease conditions. 30 Accordingly, the

aﬁ'ﬂ{s‘g%nt i nvention contenplates a nethod for the

prophyl axi s and/ or WO 2004/ 017727 PCT/ AU2003/ 001078

-5 treatnment of an inflammatory condition by

CGodlagen mdeeddragthritis €C14)05 e chroait agpemmumkingdvlel widelhiided to investigate

he activity. o or reduces t | evel of, an . .
ehelr it isC RS ETS atd for SYeltern of Bogpective therapies. To
eloibivle BE reduirdmene Forosilog@stis VBIGHH f BliroRRMBIMR dise@te, IG-ESF” and

recept grw_ék CSFR). 5 The therapeutic efficacy
{

. [ . - Of -
VelfhiyiRe mise wereainawpized wathnehielo e dhapllageni (63Byin Complete
FelR) s kﬁjuvant (CFA) to induce CIA. There was marked protection from disease in

mice deficient in G-CSF, identifying a major role for G-CSF in CIA. T cell responses to

CII were normal in G-CSF knockout mice.

Collectively, this shows that endogenous G-CSF plays a major role in inflammatory
arthritis. Down-regulating G-CSF activity, locally or systemically or reducing levels of G-
CSF or inhibiting or down-regulating the G-CSF receptor (G-CSFR), is proposed to be a
useful mechanism to treat or reduce the severity of inflammatory conditions such as
chronic inflammatory arthritis and rheumatoid arthritis or other chronic immune-mediated

inflammatory disease conditions.

Accordingly, the present invention contemplates a method for the prophylaxis and/or
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G CSF was tested in the acute arthritis nodel.
I nhibition of GCSF during acute arthritis resulted

WO nooa/0ti’se dependent reduction in myel oi d | i neRBQRAT008801078

in the BM neutropenia in the peripheral blood and

reduced cellular infiltration of the involved joint.

10 The present invention further provides agents and
phar maceuti cal conpositions conprising such agents

which inhibit the activity of or down-regul ate

expr essi ene encodin F and/ or oth

R TP R e CMaRST By ATmmote g o ot Sublsgheen agent which
iAKiBRE e AcHVRNLE XY rbdlicded Ble IRVAGIIRS iFANARUOB! cyildRd sidas but not
st ud |n chronic inflammation 15 and its use in

ligi §SFor itgdenptional sapiyplents or hemplags onishrecentey Gy-CSFR).

prophylaxis of an inflamuatory condition such as

inflammatory arthritis. WO 2004/ 017727

TREThAhRO08/cPich0y 81 adindstiatish oD nablBingahomriondbadibody (mAb) to
rQV|ded i n Table 1 E 1 _Abbreviations

(g%k%ls’%ﬁslvﬁ%ﬂ 1 O g onnoded, APBTeiaripS SHGSE during acute arthritis
r@ﬂt@&' ik %@s@@éﬁeﬂ&’erﬁ SEHBR G Hyﬁg@l/old-ﬁﬂel\/FE dUEEH the BM, Brg:xtropema in

arthritis anti body B6 one marrow
thopdripherad blmd aht radupedGrelulap indll rratéorFofahedivelvad jaintant
Cl A Col | agen-induced arthritis ClII Type Il collagen
CSF3/ CsJ3 Colony stinulating factor 3 gene

THepraehtvetion fEOk? Brévdamgess h@bl@dﬂrﬁ@etft@ﬂt&hﬁésmons comprising
recept or gene (human) DNP [di nitrophenyl] acetyl
such agents which inhibit the act1v1ty of or down-regulate” expression of a gene encoding

G-CSF and/or other inflammatory cytokines and/or their receptors.

The present invention further provides an animal model for studying chronic inflammation
and its use in screening for agents useful in the treatment and/or prophylaxis of an

inflammatory condition such as inflammatory arthritis.



EAE Experinental autoi nmune encephal onyelitis FACS

fluorescence activated cell sorting FCS foetal calf
wa@esumFRTC fl uorescei n i sothiocyanate G CSF  PCT/AU2003/001078

granul ocyte col ony-stinulating factor G CSF" "

granul ocyte col ony-stinulating factor-deficient

G CSFR granul ocyte col ony-stinulating factor receptor

GWt CSF granul ocyt e- macr ophage col ony stinul ating

factor H&E henotoxylin and eosin HRP horse radi sh

Xﬁ‘?’?‘g"] ”gB’E‘ﬁV@&PHg?C “5(ré j?mpmsg%‘lévftﬁ%{ﬁ%%?%/ AU2003/ 001078

-7 i.d. intra-dermal (ly) 1g imunoglobulin IL-
[ nterl eukin- IFN-y interferon-gama i.p.
intra-peritoneal (ly) i.v.TABLEal venous KLH keyhole

[ inmpet cyanin LN | ynph no nonocl onal anti body
nmBSA net hyl at ed bovi ne seru%’evlubwns
nMBSA/ | L- 1-i nduced arthritis methyl ated bovi ne serum

album n-induced arthritis M CSF BCr rmham: rol Qny
St nuﬁgﬁ%v%ﬂ@?‘ M CSFR mact ophage RESGRIPTI s B
SHiRukAtEoy factor—rece an‘éthyldt 14> 83 AL T-induced
arthritis
Ab antibody
B6 C57BL/6
BM bone marrow
BSA bovine serum albumin
CFA Complete Freund’s Adjuvant
CIA Collagen-induced arthritis
ClI Type II collagen
CSF3/Csf3 Colony stimulating factor 3 gene (human/mouse)
CSF3R Colony stimulating factor 3 receptor gene (human)
DNP [dinitrophenyl] acetyl
EAE Experimental autoimmune encephalomyelitis
FACS fluorescence activated cell sorting
FCS foetal calf serum
FITC fluorescein isothiocyanate
G-CSF granulocyte colony-stimulating factor
G-CSF™ granulocyte colony-stimulating factor-deficient
G-CSFR granulocyte colony-stimulating factor receptor
GM-CSF granulocyte-macrophage colony stimulating factor
H&E hemotoxylin and eosin
HRP horse radish peroxidase
HSC haemopoietic stem cell
ia. intra-articular (ly)




NP- [ 4-hydroxy-3-nitrophenyl] acetyl PBS phosphate

buffered saline PE phycoerythrin RA Rheunatoid
wa@edonnites rHUG CSF (filgrastin reconbi nant PCMAD2003/001078

G CSF S.C. subcutaneous (ly) TdR thym dine TNF

tunmour necrosis factor TNP trinitrophenyl WEH The

Walter and Eliza Hall Institute of Medical Research

W wild type WO 2004/ 017727 PCT/ AU2003/ 001078 -8

BRI EF DESCRI PTION OF THE FIGURES Figure 1 is a

graphi cal representation show ng intra-articul ar

effects of GCSF. A Mce were treated

fAiTa-articularly wth | ih@l@shalMy)G CoF, 0. I, 0.5, or
1 qg), IlL-1 (25 ng) or b saline (vehicle) for three

d@nsecutlve days and expimmeepgiotsdiol ogi cal |y at day 3

O QoL + D 0O _NAEl ~conma Qr~|4tn aenlinn ~nnt r Al
\v 153 Tt ST O1—

j%l nt exudate cells in GHEEUH 5 1.5 g or IL-1

|IpNept ed jolnts Were qUpRkdridr&tlgani@r € Was a pr om nent
nonocyt e/ nacr ophage exbdate in the G- CSF-i nj ected

@i nts. n > 12 joints ppmtrgrpetimnedldlydi gures 2A and B

a-e—gr aph: cal r_epresepf fl ons chn\l\nn_n that -G CSE |is

Adcessary for local I L| PURREHCYEd j oint inflamation,

g not 'C-1 1 nduced prpgk g]eylﬁﬁllgktb SSn Do and
G CSF-/- nice were inieutfqu)l ?h rIlL 1 (25 nqg@) on

ddys 0, 1 and 2, and as:.bsaﬁdlddestol ogi caIIy at day 3

e—severit y of nfl apmatorv—and destruyctive

790 ur e;“atmabB.v | oss of | BPPLeRal antihody; age

RPABSEOQT yCan. ReSUITS af BehoRARRRNR deMfn Qbukdte nean
SEM (scored out of 5). |15 ta are from1 of 2

@X@)%Mh’elnmducqci aﬁhmtiSj oi nmﬂlgmq&}ovinepsemrmalbﬁmirﬁrgmpﬂl arthritis

and 2P ar anhi ronracont ati nnc nf

|
a2
A

AL o t h
J L Qlluvv Ul qull \YJ
;x;sqgg‘n c effects of fi g’l’“ﬁ%‘??%&eﬁomny Shimufating factor

M-CSFR macrophage colony stimulating factor receptor

NMS normal mouse serum

NP- [4-hydroxy-3-nitrophenyl] acetyl

PBS phosphate buffered saline

PE phycoerythrin

RA Rheumatoid arthritis

rHuG-CSF (filgrastim) recombinant human G-CSF

s.C. subcutaneous (ly)

TdR thymidine

TNF tumour necrosis factor

TNP trinitrophenyl

WEHI The Walter and Eliza Hall Institute of Medical
Research

WT wild type
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lieu of IL-1 in the acute nmBSA/IL-1-induced nodel. B6
mce were injected i.a. with nBSA and s.c. on days O,

wa200d/00i72h sal i ne [ bl ack bars], 1L-1 (250 ng) Pgr/ay2003/001078

bars] or 20 filgrastim (15 g) [white bars]. Shown are
A. Peripheral blood counts at day 2 and B. popliteal
| ynph node (LN) and spleen weights at day 7. Data are
representative of 3 experinments with n > 5 mce per

group. * P < 0.05; P < 0.01 conpared to nBSA/saline

é@%@?ﬁ%ﬁéﬁpﬁ%ﬂ@?ﬁﬁﬂ oot 11 Tr the

eu of IL-1 in the acute
arthritis nodel. Mce were injected i.a. with nBSA and
s.c. with either saline vehicle, IL-1, or G CSF and

Kigere hjiea gaaphioab espregentatien shawing intrasaticelgr ededtsy ohG-d8l. 4. Mice

7. t hi B
g Poalf et BRbleat P UGy R SRR -1 Vit L aeprll-1 @5 g or
shngatedicld Oﬂoflfthr% tchnsetutivEBday§ aud ik 8maRl! ﬁstbmﬁtclaﬁyja@iday 3.%P <
m&%ce(lo ii mMBSA/IL-1-treated joint wt

driacd.q wmmeqsi tessalingt contrall Bs yoiot exudsteanells in G-CSF (0.5, 1.5 pg)
WO 2004/ 017727

Bt piger g TR, 5o Slatbinlh s Tne PO A ORI mangrugmacrophage

ex3@40)n the CPQSFane@t'edljcﬁﬁl@ I 9L GAKRE PP BFYup.
representative experinent of three. * p < 0.05
compared to nBSA/saline controls. Figure 5A-C G CSF-/-

Im';&ﬁas IQ{AIe%x{(?E%&é éﬁg%iaﬁlg}%@@fhtno}rhg Eﬁﬁv\éé 'tl'latt ( ea?ﬁ gézx?é?:essary for local
Iint It mdn&dAomin thilanemationg butldot IL-0rindueed pﬁ)tao”gdiycan loss. B6 and G-CSF-/-
hi st ol ogi.cal |y day, 7.
R DTS THETEA PP Thr o123 1) PEdey s b nd 3 B gsssssedhigiolpgically a
dag "t fok 20 PR LRI MAAMMARSy bRY ISHUCAN Ralira ﬁidnB nlaés of articular
C Representative sections ‘show ng H&E (top panel)
cguiflagenprotcOglybat. tRasulpsaare | ppresutativn of fthomean + SEM (scored out of 5).
[E%%S I I-ltrfated. é.ij_i_i'g(.B nd(| {)é G CSF-/ -

Tae 1 1 9F  SxRripes a7 b ints et * Pt Lent ati ve of
3 10 experinents. Figure 6 shows r epr esentative FACS

15' ots of | eukocyte populations infiltrating the
igwree\3 A land 3 show graphiBsl iePSa¢nsations of tRGSysRSi¢ bf_fects aﬁﬁlgrastzm in

G T s AL o a8 A et . i

gBSAt&id §.6a6n Qagd0) 0 Diwsittgealine, [bitickSwed)atied qzlsoadg) [grey bars] or
enzyme cocktail and then stained for speci fi

ﬁ%ﬁrm@ﬂs(ﬁmg);{wh&e Bars]. oPlawn are A Periphegel| ldm@becyurés afuday 2 and B.
pogﬁ{g:ta }Jrgpqn Rgd Eﬁ{lpl n(g S}\é\feen w%?gﬂl S at% %‘ ]528? aPe reprgsentatlve of 3

experiments with n > 5 mice per group. * P < 0.05; ¥ P < 0.01 compared to mBSA/saline

control group.

Figure 4A and 4B illustrate the effects of systemic G-CSF in lieu of IL-1 in the acute
arthritis model. Mice were injected i.a. with mBSA and s.c. with either saline vehicle, IL-1,
or G-CSF and the injected knees were examined histologically at day 7. 4. Mean total
histological scores + SEM. B Representative histology illustrating { mBSA/saline treated
joint with minimal exudate cells in the joint space (100X), ii mBSA/IL-1-treated joint with

moderate to marked exudate and synovitis and iii mBSA/G-CSF-treated joint with
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Only the CD45. 2+ popul ati on was used for subsequent
anal yses. C Synovial digests from B6 nBSA/saline, B6

woBBA0I1721 and G- CSF-/- nBSA/IL-1 treated n ceP@PAE2003/001078

al so adhered overni ght and non-adherent cells stained

for CD4 expression. Data are 20 representative of 2
experinments. Figure 7A and 7B qre graphi cal

representations show ng the effects of neutrophil

depletion in acute arthritis in W B6 and G CSF-/ -

mece. Mce were treate rj.or to SA/ I L- 1-1 nduced

sEodie ARG (TR (HR0a8T IO RETHEIpEHPETIEnt representaive

ABHHORf T O )}s QOSBRSS A sAifRhfiber al bl 0od

anal ysis on da e acute arthritis
nodel in W and GCSF-/- mce treated with

Bt SR G ERRY T b R el oY aR oo T Ridued arthritis. Bo

dneat €SF W tliceRidre f’[féldfeEiODi'!l WithiARBYA Ia%@ty@ewnﬁom [ Odr- saline and
oints per group * P < 0,05 co;‘{)ared to

n>>5|]
11@@‘9?1{9@1136 arfessstl ahppy 7ridistagmamsilbustrate ut Toish mstql@gz@alsfyeverlty scores

i, Sl BEgrAmALEH 18 1, Lighio® Sahsg] Cpmespuive eins

ﬁowrrgsH&‘EQté;QMéD hidd BafranGTOAbRIGIS /pﬁﬁbl))s?eﬁtlons]ﬂﬁorﬁlrw&e/m 1-treated
g gcal e reé i ons sho ng inpaired ClA I

( 6andyjiky &¥)c r@f 5 GTICE: 1 360 PRI ErRR X RRE e ﬁ]ﬁ%fe@&ﬁtwe of 3
dxptiidesigr mal [y at the base of the tail with Gl in CFA

and boosted at day 21. Mce were clinically assessed

for disease fromday 21 with each paw bel ng scored

I%i%%{g g %lg%{sn?e %se%ta%%%ﬁ(; g%{etr egf e{ﬂ?g@w aﬁogg {1?]%5 infiltrating the

syHemhlatidsue fioRC BEaNBARAIiSY, RGBS ABIL-Thiad GOSFSAMBSA/L-1 treated
severity of CIAin B6 and G CSF-/- nice. Data are

Hise pedrys Soands - Syperipmerasdissgetsd apA fay S andrB dgy ddipm grepter than 6
1013% ué}gép %?ssﬁlagﬂtég lg%} %:I{a% %g?ggéfrlre annf {hg# fé}r%dsf&%ggmﬁed markers In A
&BCHHal/ infilnatiag leukOcydes widrs idendfied by stadfing With 1@1345.2 (A B top panel).

ver e l.inica]ly affected B6 and G F/- m ce
&y ﬁléed&ﬁ &%@%@X? 3 Hsed gﬁé&lbﬁ&ﬂﬁw Ay si ?ﬁyngv%dlgests from
EH "i‘xﬁ’@S%hhﬁee PBESRBSANLON a8 GRS FREHLBRIN/ALE t?éat&ﬁ'hﬁ@é 'were also

I'd, mobderate and severely affected | oints.
aldbmésevﬂrm@ht/ eandHapn-gdreminselly aitpineda foonCR4t BxpresstonB6Data  are
' severel y inflamed B6 CIA joint and iii a

rl:éj;'ﬁ%]et@ga}ti'vé_og%ﬁxyem?e %t that exhibits no inflammation.

Figure 7A and 7B are graphical representations showing the effects of neutrophil
depletion in acute arthritis in WT B6 and G-CSF-/- mice. Mice were treated prior to
mBSA/IL-1-induced arthritis induction with a depleting mAb to neutrophils or isotype
control. A Peripheral blood analysis on days 0, 2 and 7 of the acute arthritis model in WT
and G-CSF-/- mice treated with neutrophil-depleting mAb or isotype control mAb. B Total
histological scores of WT and G-CSF-/- mice treated with anti-neutrophil mAb or isotype
control. n > 5 joints per group * P < 0.05 compared to WT isotype control mAb-treated
mice neutrophil levels. ¥ P < 0.05 compared to WT isotype control and anti-neutrophil

mAb-treated control group total scores.
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15 Figure 10 are graphical representations showing T
cell responses to CIl in vitroin B6 and G CSF-/-

wo@e/0182ngl e i ngui nal LN suspensi ons were pl ap€DAaR@3/001078

stinmulated with denatured ClI. Cells were pul sed for
the last 8 h with [3H TdR and radi oacti ve upt ake
measured to assess T cell prehiferation. A
Proliferative stinmulation index in B6 and G CSF-/- LN
ceIIs 20 B. Supernatants taken from cul tures at 64 h

Ty Rk UL SRR L.

wmlcecll\mcé\wem Mhjédtéd iMFLdursaly BOtRhs&SoEIR (ail mu@ €II in CFA and
Serum was taken at A da?/ 30 and B. day 62 and
'

boRsted sbdayyl- émosAwrércham @ssessap Jor disessa (frang day 225vith each paw
i fL,419 t r
o s IR RE Sl 1 SRSy bREY pRnAD b B B Bevails see
HXAWUEB8) ]4 ilRistratds @Gfbcurkil gtivecintidesdeontsdigrasgy 8. CElle clinical severity
r.es | asal IeveI and | evel s of

% %‘3?63%#) n}l@f‘eﬁaﬁa i RASTegildomes § FXBERmeAii 5 80 mice per
g%};ﬁnd’@@@'fﬂﬁcomlﬁﬁedt@G MFve B6 and G CSF-/- 30 nice
(n=6 m ce/group) were bled and sera tested by ELISA

for levels of circulating total 1gG IgM and isotypes

R G P R A8 B I o mie
Jotno ﬁbﬁﬁﬁ)tﬁﬁ)faﬂhd rﬁo@&%vérelyntlﬁirﬁcal\@saﬁéb@éct’ 860arid0G-CSF-/- mice were
non-specific _total 1gG Mce from3 separate

Sé%ﬁér fareft &0 ar @ruhﬁ%ﬁpm@dogm severity. pd d& /aggrgnhical repregentation of the
Rrddrtaed bBHEEhal InfB MBactRe BASRARAS aliBotdd HTRE nﬂ%ﬂ!‘)wé{kgresematwe

T-1 nd8pendent “anti’gens in ared
HBSE sea®ns B@namin@a @Sritlc Bérjaist, vier evereb/ MﬁmgediBﬂ(tIlA jolet and iii a

itated in alumor with
m%a%'e?% e)t éﬁ’tﬁl‘tég ﬂ@%"ﬂ%&&”ran in PBS and bled
on specifi ed days Thie NP-KLH group were boosted at
day 42. Sera were analysed by ELISA for assessnent of

Eigurp.l@ease artiphtcaNrprisentateang shewing sl eslbrespadesolp CH e vitro in B6 and

é_'?fgr /= % . t@?@p&h%ﬁ@ sﬁgb%nglkﬁ,s’z\'ggﬁ% g[é%{ecgaxbd girqulatfe with denatured

amoteqae WdfﬁélbuBNPfcdethé 1308 &nith NP THR afd Paddodti o€ upt@ke measured to
grou gure 14 shows effects of G CSF neutralisation

25653 ﬁ@elé@mhéerav?rh - Firelifspgae stipglatipr indewdn B6tand £{-6§F~/~ LN cells.
B’V's*up Ftﬁﬁngg\b%ékeﬁ 'ﬁgﬁh BilhresGt 63 R0 a8APe LR 10e1%8r () IPNYPShd (i) IL-

con
2 by ELISA. n > 6 wells/sample.

Figure 11A and B show anti-CII Abs in CIA-immunised B6 and G-CSF-/- mice. Serum
was taken at 4. day 30 and B. day 62 and analysed by ELISA for anti-CII Abs - total IgG,
IgM and isotypes IgG2b, IgG2c, IgG1 and IgG3. Data are pooled from 3 experiments;
n>30 samples per group. * P <0.05, 1 P <0.005.

Figure 12 shows graphical representation of basal Ig levels and levels of non-specific total
IgG in naive and CII/CFA-immunised B6 and G-CSF-/- mice. A. Naive B6 and G-CSF-/-
mice (n=6 mice/group) were bled and sera tested by ELISA for levels of circulating total

IgG, IgM and isotypes (IgG2b, IgG2c, IgG1, IgG3 and IgA). B. Day 62 sera from CIA-



0, 1, 2, 3 and 5. G aphical representations of A
peri pheral bl ood neutrophil counts at days 15 4 and 7
w@ 20031827 Mean clinical nmacroscopi c score per POI/AU2003/001078

(out of 4) (n=10) C. nean synovial tissue cellularity

per nmouse joint (n=3). D. Dot plots show ng

infiltrating neutrophils (GRH CD | bhi) and

nonocyt e/ macr ophages (CDi | bhi 10). Data are

representative of a single experinent; * P < 0.01. WO

l2004/%é??(%NlPCT/AUZOOS/OMW% 1%rDETAI%qutap%gg%TNha:ﬁon13
d, i Mot R £ gigsher

B o S e 8y P55t ok nes i

the |nflannatory process. Mre particularly, the role

ki, f oy AR gRonies o b o idepidshD antigens in G-Cor./-

hRdicampstel fd BaMMRE! BH and G-ESEAr fRBGeer¥ichdllenbed RitBIBNT-dependent
i nvention, therefore, |nh|b|t|39 the activity of the

AeNPARRHtsesipiggiecia #lam| asavith ihe drindorandentaatipgn BAG-Bextran in PBS
4gi0es SR ipTReNORAL BCTRE R Bl g, Sera v
mab'aém‘banUDSA [:fbo pésgdsaens oDA. Mdpﬁﬁd@lmm KLy &Qp@‘i‘lsbla@ nlssessed by

RS B SRR R Wb N a3 .
{RIABRRRIN- iR ahRINIIERLDS ¥ 08 ngeggreﬁp.l n an aninl

or "avi an speci es, said nethod rising
adn1n|ster|ng to said ani mal or aV|an speci es an

f £t ¥ nt Q en .Whi ch inhibits
PROH PR B el R aif B i e et B mice
m}s/neatemlmhae&’éaﬁseﬁgmﬁcﬁm vl 280 1@ B REipeRoMtolh&D on days
gene encoding said inflanmatory cytokine or “its

G dcept @nd > Threphicdgepresdntarions pbd. peripharal biagidanebityophil counts at days

%i (£ ? e( 5e) ? oﬁ[é%&%;c%l Fna%E E&ﬁi}? ? ﬁ%%gld _]Oql‘eltr tou%l If4‘§%n—10) C. mean

syasvalutisnigt eclurieyyped t inbtbeajdimg (=89! @ Dbﬂ(iildtﬁieﬁlobving infiltrating
20 honnlggg}and derivatijives. A "honol o
ney@pphjlst (GRbA  Glo] Lkdsansh mme%wrr@cmh%ﬂst@blﬂb@ €8 /o). Data are

Fx so be read as appl yi ng
r§§%§@E%9@obgﬁﬁﬁné&gmﬁhggytggyngg Accordi ngly, another
aspect of the present invention provides a nmethod for
t he treat nment
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an ani mal or avian species, said nethod conprising

wa@denisREri ng to said ani mal an agent whi ch i POT/AUL®3/001078

the activity of G CSF and/or which reduces the | eve

of expression of the gene encoding GCSF or G 3As 1

| (1i' [lr cl :thr'+ti . !'" “+t'1'C1; "'ri ( ,v}

ittt i li("sSits I',rltpnir.++ : f, 1"t ' WO

2004/ 017727 PCT/ AU2003/ 00107812- 13  The admi nistration

may be systemic or local. Local adm nistration is
particularly useful in the treatnent of |ocalized or

DETAIOEDIDESCRIPTIONE THE PREFERRED EMBODIMIBNTS as

it is likely that G CSF exerts effects on

haenopoi etic cells, system c adnministration nay be

’N’l%e}f)ﬂééen't Mnvergigh 3t ';ﬂgdlEzH@d iTBARE o YRE Gh& OBBRLAIN of the role of
Reference to "system c” iIncliudes 5 intra-articul ar,

mﬂﬁrnm&terbocbetokmcst inghemflaomedory moﬂmsmﬂ\qu:lamcataﬂy, the role of G-CSF

adm ni.strati

i PG RGP SO AP Bmeltey cofioPer spen o8 Thiche immunc

médidtb@ TR At 08 Otk bidance Withl #RIpregent triveRi R @RS Efore, inhibiting the
cont ext but ﬁartlcularl enconpasses i nmune
B a’ﬁﬁiﬁ

agtjeitie of rfeeliiatleamptory nsy Jocelndirt mﬁ:mwailyaand/or down-regulating
r
egﬁ{e §1&r¥l 5?5 |%mlé g’?} xl?ggéﬁn |r§8fr§£%?8 %Erl?e Is rﬁpo%ed to be useful in the
tremtmmonproph;dmbﬁmdmﬂammtdn’gncmdlﬁ&) Accordingly, in
a preferred enbodi nent, the present invention
contenplates a nethod for the treatnent and/or
A&Qﬂﬂi@lﬁ‘)ﬁrﬁ ARpectBf ﬂféfﬂr@ém?fr@@/tlcﬁ{ dMdrhpigte®h n?étn&f for the treatment
chronic inmune- 15 nmediated inflammatory condition in
oarpr@nhylmis eraramﬂamnmm ®sdlt®alld ametniroel eroawian specigs, sa1d method
ni.ni st or. avi an spe an _a

<FRPLRRE mii et P, 3784 RO op fied odtRes R EEpEAmRGHE an agen
WHIGIE inHikie 6RS adtivery | 6V eh ifflarivBioes Tkl of e &Sé}ﬁor and/or which
encodi ng G CSF or G CSFR 20 The preferred ani mal s
reduge Vel of emression piethe saneicarading #aid imflasematory cytokine or its
tdeyfstock animals (e.g. sheep, cows, horses, donkeys,

E&§ | aboratory test animals (e.g. rabbits, m ce,
hansters gui nea pigs) conpanion aninals (e.g. dogs,
ats% and cag}lve i Lan speC|es i ncl ude

Jr spg}t 1BV ng p@mcglm'lx @gﬁgteg &&QSF @gg iy opmlcp&gy@d derivatives.
RAEATED “PETE” oPits 871 {fndeg r%@@e-ﬁm%st%ﬁgﬁ@ d‘ ’ includes it
ar rre

and caged avi an birds. Humans st pre
hpmologs niad slenvativee A hemoleg” oHidebatineeinpldes pellyawtphic variants of
P EJ%fF (rjen%fe hterrze?n lt ) &?é&g%(ayar]songe read as applying to other inflammatory

cytokines.

Accordingly, another aspect of the present invention provides a method for the treatment
and/or prophylaxis of an inflammatory condition in an animal or avian species, said
method comprising administering to said animal an agent which inhibits the activity of G-
CSF and/or which reduces the level of expression of the gene encoding G-CSF or G-
CSFR,

As ipdicated ahove relerenes o "GHURET includes its Bomaleos anid s dedvatives,
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In a preferred enbodi nent, therefore, the present
i nvention provides a nethod for the treatnent and/or

w@emphyl7axi s of an inflammtory condition in aP¢mAEN03/001078

said method conprising adm nistering to said human an
agent which inhibits the activity of G CSF or 30
G CSFR and/ or which reduces the_l evel of expression of
the gene encoding G CSF or G CSFR WD 2004/ 017727

PCT/ AU2003/ 001078 -14 The agents may be

r ot.ei.naceous, npn-prot.ei nacepus (.e..g.. .chem cal . .
T B PRG tht Pr BlealiE of RieaF et it SBRings paeisplggy vseful in
i deaiMRnP6OI0RAINRE RR USARMEOH esndifiélsUiieh RERFthARS . However, as it is
pol ypepti des and roteins, small, internmediate or
lukaerg@lag RehSE axerpriedss e8 hasmapoirtia selifp Isggiemissadministration may be
[ : ] | .o RLodyc egnj r, te .
AL PR iernf A BRI, sy HC bR RGeS o Hstemic” inctudes
istea-extiaulag intnlenoes inthapestoned subgutaficonx and dittatlescal administration as

S | es .from plants, mcroqQrgani sns, soil river beds,
"%?ilrn%aﬁmé‘&fﬁ%?t}oé‘ vahoral 6?%%@?@ ngﬁg TQUESr at errestri al
envi ronnents for nol ecul es or 10 groups of nol ecul es

whi ch have an affect on G CSF activity or the |evel of
Te CePMg éindammapory seinditionThe sesedoine ita| broadmty cahtest but particularly

ff . / i ni. i on, I f .
D e L RO —

ehfbedemnt, thbiisflaB@utoty bendised isS tFlagithaiadyl dtiRitis! iDERAEING- rheumatoid
15 The use of nonoclonal antibodies is particularly
apPEHERAN because of the ability to produce themin

| arge quantities and the honbgeneity of the product.

The preparation of hybridoma cell lines for

Aronalmginah agmefelred gmbodidhent, i the pobserit imknbipn torstem@lases a method for

i rtal cell line and _|ynphocytes sensitized agai nst .
Uiy BRI LR BTOBRURES 4 PO BT GRETH) o Gt GHGRe immune-
LMY GiT1aBrRat¥8! donlAOWN a8 dnftARICorRarPEecRK ] i thelibd comprising
the art. (See, for exanple, Douillard and Hoffman,
agadnigteriag tossaghanimalHyaviadopesies amageohwhicliinhibies the activity of G-CSF
ohRPLSERa ol busfuReps P UG Sog iy el RhaRiG-cor o
OMCISEFRei n,  European Journal of | mmunol ogy 6: 511-519,

1976). 25 Anot her exanple of a useful agent is a
sol ubl e formof the G CSFR which conpetes with

The preferred animals are mammals such as humans and other primates, livestock animals

(e.g. sheep, cows, horses, donkeys, pigs), laboratory test animals (e.g. rabbits, mice,
hamsters, guinea pigs), companion animals (e.g. dogs, cats) and captive wild animals.
Avian species include poultry birds (e.g. chickens, ducks, geese, turkeys, bantams), game
birds (e.g. ducks, emus, pheasants) and caged avian birds. Humans are the most preferred

animals of the primates. Horses are particularly preferred of the livestock animals.

In a preferred embodiment, therefore, the present invention provides a method for the
treatment and/or prophylaxis of an inflammatory condition in a human, said method
comprising administering to said human an agent which inhibits the activity of G-CSF or
G-CSFR and/or which reduces the level of expression of the gene encoding G-CSF or G-
CSFR.
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G CSF interaction with the nenbrane-associ ated G CSFR
Alternatively, agents can be screened for their

wa@biokioty2to bind to G CSF or G CSFR-genetic neCEAU2003/001078

In one enbodi nent, G CSF- or G CSFR- encodi ng cDNA or

genomi ¢ DNA or 30 nRNA transcript or portion thereof

such as an EST or SAGE tag isjimmobilized to a solid

support such as a nanopartlcle or m crosphere.

Potential agents are then brought into WO 2004/ 017727

PCT/ AU2003/ 001078 - 15 contact with the i nmmobilized

nucl ei ¢ acid nol ecul es and bi ndi ng detected by change

THe agedidh dz(be prSﬂ@hfa&di’,l@Sno@E%n@&é@bﬁsa(d 2 oheiRGS eaﬂfilés@ror nucleic
density. ce identified e agent is eluted off theée
agidoneleeuleci d nol ecul e and characterized in more 5

detail. For exanple, agents which bind to G CSF/ G CSFR
genetic material may inhibit expression

Rrotemassous parid moaAstbeinatécus s aldcole . inthele ppesRIes, polypeptides and

|nvent|oq furthe con tes USIP chen1c?l analoqs . .
pEpteias, s lorln garggpg eglflleg;atgp lgs melgcules identified
tfn(glir‘/ %ﬁ@f?:ﬂ ro@@ct' felichi gegr ﬁa@oéé?een g thl?eng’cﬁq:bx’éﬁgse R8I product

so be enpl Chem cal anal ogs
sciseniagnchuded thmsceecrmmgwf extectslyutsasples foim Ipiamis, adcroorgamsms soil
nodj fjcati n oratio
r{ahhedsr el Aot iEnnRaR 6P el oA ot RuBents for golecules or
gpaPk ot enoleduMsyWEiRh ihdee 8 afft@lonl G-I AhdiRStySoraRél 1¢VBEoISECSF gene
of cross|inkers and other nethods which “15 inpose

exprssirthdibeeiapleeyas may alse affest G-RSFHF€idiRintesagion.

nol ecul e or their anal ogs. Exanples of side chain

nodi fications contenpl ated by the present invention
Omecdxanhple ofbahi Aganatis amantifods it rd OFouPG-GIRID oA gpitypes thereon. This

reduyctive al kyl gtion by reaction with an al dehyde
PRI PG Wtﬁﬂﬁeﬂé’t?rgﬂc%t h NaBH4; amidination with
nmet hyl acetim date; 20 acylation with acetic anhydri de;

car banoyl ati on of ami no groups with cyanate;
Theiusé of mbrorignab entdredefs mmrnwlgﬂ)oméemdtmc@se 4f the ability to produce

t firﬁtl Ii{lblm ! rcﬁlggtq%%naﬁdilﬁ % (F‘Iﬁ?g?%g g,tgtp ?ﬁj The Yeparatlon o?Lybrldoma

cbmlhedwwﬂ megHaCivahl ntidoly 9fddd@tlorﬁd&1ve@}5?rlfd§iiig/ lhAimaidraf cell line and
lysine with _pyridoxal -5-phosphate fol

lyraphncytes wenditizednagainst t@am@ogemﬁumemeatm st done by techniques
vﬁ'lé %ieﬁla el rl&ﬁ)%%%gens IQ)earggglll é& gx?tshgzart{ K§ 9orr£§%1m8fé Bﬁulllard and

rocyc I'C con |on produ FedgentaPsuc
Faffn?an3 Basicdtedi ahoat Hybsdythal, woKalmpendium of Immunology Vol. 11, ed. by
Schwartz, 1981; Kohler and Milstein, Nature 256: 495-499, 1975; Kohler and Milstein,

European Journal of Immunology 6: 511-519, 1976).

Another example of a useful agent is a soluble form of the G-CSFR which competes with
G-CSF interaction with the membrane-associated G-CSFR.

Alternatively, agents can be screened for their ability to bind to G-CSF or G-CSFR-genetic
materials. In one embodiment, G-CSF- or G-CSFR- encoding ¢cDNA or genomic DNA or
mRNA transcript or portion thereof such as an EST or SAGE tag is immobilized to a solid

support such as a nanoparticle or microsphere. Potential agents are then brought into
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and gl yoxal . The carboxyl group may be nodified by
carbodiimde activation via O acylisourea 30

wo eoommtizon f ol | owed by subsequent deriviti satipen/AU2003/001078

exanple, to a correspondi ng am de. WD 2004/ 017727
PCT/ AU2003/ 001078 -16 Sul phydryl groups may be
nmodi fied by methods such as cagboxynethylation with
i odoacetic acid or iodoacetam de; perform c acid
OX|dat|on to cysteic acid;, formation of a m xed
nds cti,on

S B SRE PR ahele BRTBARIRA SRS BB W) change in

ramh@dmbﬁhessufn@rar{&hleszaitdmfonmﬁagfs%m} dégityvati ves using 4
5 chloronercurlbenzoate

4- chl oroner curi phenyl sul phoni ¢ aci d, phenyl nercury

(ﬁn:le %én@ﬁvﬁd 2the Q e Esoélﬁtg § Bff' the mEHnélE Q8 B%?&L:CL?Q gﬁxcﬁélfb?z{cterlzed In more

nercuri a on W cyana

Cketdil 'Fbly pkam;b‘laﬁagmm dfh&h lmid/tdaé} GﬁEMG CS#Rbyenefiomaterial may inhibit
oxi dat i on 10 bronosucci ni m de or

PRI (R GboRen asﬁ%slqimg wi th

2- hydr oxy-5-ni trobenzyl brom de or sul phenyl halides.

Tyrosi ne residues on the other hand, may be altered by

Thetpresentomvetian furtber comtemplates han@ chamical anabpgs of G-CSF or G-CSFR

ag arrl]té'gcgnqt o f Ié%lngﬁg)?)re gs \ﬁe%éét\fgrgl ﬁ% égsa:tec Ioﬁg,);%[yé)ﬁe 8—CSF receptors may

aﬁ@QQnﬁhﬂ@ﬁﬁd by 15 alkylation with iodoacetic acid

derivatives or N-carbethoxylation with

diethylpyrocarbonate Exanpl es of incorporating

A aeéloggnoa%ng;gstg@ haRe etk %u aa%%ofimt;ﬁtg@ A g@&%ﬁoms of side

syn esis ~1nc are not m ted
chamk emcorperatlénarﬁ lnmabm:llyzrmmo eumdlt anﬂ:’@’ﬁll‘l&ﬁ derivafives during peptide,

drox - anoi Cld - exanqQi ¢, aci d

PP BTG, REMSaF 90, (ot SrRehREEF ) Alhgt faethods which
1936 &ABhBmattodilcHRstAinty 6 %)pr&eméewé Hx%EEcﬁl%QirQhe?Férfllo s.
2-thienyl alanine and/or D-isoners of am no ac

list of unnatural am no acid, contenpl ated hereln IS

E?%%%AB{EE-S@ c%aln m\/\%f2 cagonso%ggtezrzlplgg ﬁuztgg ?i)/rgs%%to ?rﬁzentlon include

modifications of amino groups such as by reductive alkylation by reaction with an
aldehyde followed by reduction with NaBH4; amidination with methylacetimidate;
acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBHj.

The guanidine group of arginine residues may be modified by the formation of
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal

and glyoxal.

The carboxyl group may be modified by carbodiimide activation via O-acylisourea

formation followed by subsequent derivitisation, for example, to a corresponding amide.
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Non- conventi onal Code Non-conventi onal Code am no
acid amno acid 5 a-am nobutyric acid Abu

wa 20d40€t7ky | al ani ne Nnal a a- ami no- a- net hyl but yPeit/au2003/001078

Myabu L- N-net hyl argi nine Nmarg ami nocycl opr opane-
Cpro L-N-nethyl asparagi ne Nmasn carboxyl ate

L-N-nmet hyl aspartic acid Nrasp}Q am noi sobutyric acid
A b L-N-nethylcysteine Notys ami nonorbornyl- Norb

L- N- mst hyl gl utam ne Nngln car boxyl ate

‘Il’: %fﬂq‘%g It%frl?ﬁ aCI %éiNr%)pé’ | BY o orsiﬂ)é L%ngrlég%fncgtﬁyl%tlon with

ioddkcetd HMH 0B %doﬁé&wﬁﬁlel\mrfcﬁml@a@d dxrRtiBEetd Y steic acid; formation of a
L I\I-mst [l eucine Nmeu D arginine Darg
H%l ey Sritheothprcthipl compelst teactian \dltkmlgtbnmlde maleic anhydride

(t' %tmet % ) orpgﬂg%‘%lg“ﬁ?ﬁ tfo at‘fc?ﬁSt gf nx%ep%ﬁl derivatives using 4-

dhldﬂonetduylbﬂubmj ﬂmhlomemauﬁ}%eDyghI@haﬁb @cidf pherpdhércury chloride, 2-

th\l-rret rnit rn D-histidine Dhis

qhlqgomes F‘g @thmﬁg:unej_s* %aépaéwlzﬁg)nuvﬁlé cyanate at alkaline
N-net hyt prol i ne Nrrpro D-| eucine Dl eu

L- N-net hyl serine Nurser D-lysine Dys

L- N- et hyl t hreoni ne Nnt hr 25 D- net hi oni ne Dmret

- hyl t rypt ophan Nnt r orni t hi ne Dor 4 .
'try'ﬁt gg%rhyfetsi/d)rﬁgssl ﬁ}?yN gﬂﬁﬁﬂellf Vi aFoa{nleﬁ%"@%F] oxidation with N-
Hroﬂoﬁi&:bimyﬁﬂtw drmﬂikyﬂlﬁ‘tltxﬂ of tﬁeﬂﬁdﬂlé Fiflg WAtH02-hydroxy-5-nitrobenzyl bromide

L- N- net hyl et hy ycine Nmetg D-serine Dser
qr i 5]@1@@% tywsg}ef@mﬁ@esmtba gthgphand; may bajakeretibtimitration with

tl:frﬁﬁfrlnﬁ%h&etol\fgrm a 3-nitrotyrosine derivative.

Modification of the imidazole ring of a histidine residue may be accomplished by
alkylation ~ with  iodoacetic acid derivatives or N-carbethoxylation  with

diethylpyrocarbonate.

Examples of incorporating unnatural amino acids and derivatives during peptide synthesis
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated

herein is shown in Table 2.
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D-tryptophan Dtrp L-norvaline Nva WO 2004/ 017727
PCT/ AU2003/ 001078 - 18 D-tyrosine Dtyr

W@20m0In7e7 am noi sobutyrate Maib D-val i ne Dval PCT/AU2003/001078

a- met hyl -y-am nobutyrate Mgabu D- a-net hyl al ani ne

Dmal a a- met hyl cycl ohexyl al ani ne Mchexa

D a- net hyl ar gi ni ne Dmarg a- net hyl cyl copent yl al ani ne
Mcpen 5 D- a- et hyl asparagi ne Dnasn

a- met hyl - a- napt hyl al ani ne Mandp- D- a-net hyl aspartate
Dmasp a- net hyl penicillam ne Mpen D- a-nethyl cysteine
Dncys N-(4-am nobutyl)glycine Nglu

D- a- net hyl gl ut am ne Dngl n NAREgm noet hyl ) gl yci ne Naeg
D-a- et hyl hi sti di ne Dmhis N (3-am nopropyl)glycine Nom
10 D a- et hyl i sol euci ne Dm I e N-am no- a- net hyl butyrate

%tq g/m ne D

Y- a °N-b VR AEON
aﬂugo %ghyl net hi oni ne)?DmTet erlll-z%‘/"ﬁg'@é’?’éianyl et hyl ) gl yci ne

I\Inln D& rmfh\llnrn|fh|nJLF\‘mrn

aNilﬁi‘ﬁ@B Y higt hyI ) gygi ne Nasn ~Nethethylalanine Nmala
yl phenyl al ani ne Dnphe

Mmowanbdwwb Yryte) gMglabmle Ngl Li-N medayiﬁgD imyrlepr gl : ne Nmarg
r boxymet gl ycin S a- net hyl seri ne
ﬁbi(ﬂp Sbut yI g%@? ne l\bbﬁt]\lj\'%ﬁaylﬂ?ﬁgﬁniehr eoni ne Nmasn
cgﬁ)ﬁf’la@' cycl oheptyl gl yci ne Ncpagmeby sﬁ?x‘ﬂ@étz{drypt ophamnymasp
Dntrp N-cycl ohexyl gl yci ne Nchex 20 nmet hyl tyrosi ne

amimqismiﬂa@diecyl gl gﬁa’;b ne Ncdek-N-Dethyletsteyrieval i ne DmvalNmeys
0 ecyl gl yC| Ncdod t hyl al ani ne Dnmal a
(5'9%6065}{ | gl yci ne Rﬂ%ct Dﬁ%{rﬁwl GM¥e Dnmarg Nmgln
cm-b%mh@pr opyl glycine Ncpro D I\ Hﬁ&@)rélﬁt%ﬂﬂé agyne Nmglu
Dnmasn N-cycl oundecyl gl yci ne Ncund

cpelnheryidigding par t at eChewmasp  L-Nmethylhistidine Nmhis
é%lggén%}_flgfaglrr]l%nyl et hyh})gA ycine N?\F-rrgethylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgln L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-methylserine Nmser
D-lysine Dlys L-N-methylthreonine Nmthr
D-methionine Dmet L-N-methyltryptophan Nmtrp
D-ornithine Dorn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug
D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva
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w204 0€172y | gl ut am ne Dnngl n

D- N- net hyl cyst ei ne Dnntys
N- (3, 3-di phenyl propyl ) gl yci ne Nohe

PCT/AU2003/001078

N- ( 3- guani di nopropyl ) gl yci ne Narg D N nethyl gl utamate

Dnmgl u N-( 1- hydroxyet hyl ) gl yci ne Nt hr
D- N-net hyl hi stidine Dnnhis N:gg@ydroxyethyl))glycine
Nser 30 D-N-nret hylisol eucine Dnm | e
N- (i m dazol yl ethyl))glycine Nhis WD 2004/ 017727
PCT/ AU2003/ 001078 -19 D-N-net hyl | euci ne Dnnl eu
Ntfrdsineidol yl yet hyl ) @tyci ne NhihiethyR-ahiAGisbbityraei ne
Dnm ys N-met hyl -y-am nobutyrate Nn)%f\bu
Ievasieny | cycl ohexyl alPy8l ne Nn#es

rm%! et hyl orpi thi ne
[ﬁ& {/Ifacy opentyl a an?ne Né'ggig%ﬁ&gcwloheﬁla}an yci ne
INoHracthy birgiihby | phenynadrgni ne Omigilcylcopentylalanine

N- et hyI am noi sobutyrate Nmai b D- N-net hyl proline
Iparipethylaspagaginget hy | émsw ) gl y@imfghygo-gapthylalanine

R R B AR | ek oot Bty RERERKDIE Vo1 Ophan M

Darhéthy by tdineret hy | eUﬂxydykgl ycCi N€(4|-\s\ﬁﬂholilﬁyl)glycme
D- N- net hﬁtyrom ne Dnntyr N-nethyl a- napt hyl al ani ne

INgenstpyle

obut yr [
[RILH%&R{/%}%@? ghenyl ) gﬁnyl@?ne ﬁﬁ?”(rg, a“t‘“?prBB’(‘}%‘ﬁ‘f‘yci ne
D-ourgethiyldoleuoinet hy | )@nylta ne I\IcNaamlhoeI-ﬂnyﬂhglb)awrﬁte Etg
enicillamne Pen 15 hormphenyl al ani ne Hphe
-oAnetRYigIcEeani ne I\/B“&euL a nePApthglaliniene Mar g

sparagi n 1;@5%;] artate Masp
fogm‘?r{g%l:l}%?&t but yl gpn{\{?ne M bug éﬂy@ﬁ{ghyl cysteine
Myﬁethylﬂmt}hyﬂnae hyl gDpahete Met §- (2Lcaﬂaaﬂ@ﬂdsthjllgglyl¢1ﬁm ne

thyl gl utamate Mgl u 20 L- rrethyl hi sti di ne
|“§et vlg "EE‘FH?yI honoPREHY| al aan’(éarlbﬁ‘EMBnet yDglycine

Maib

INAREORYY S hi oni névigabu

Mchexa
Mcpen
Manap
pen

Nglu

13@0et hy| vEMgR pnm/AFCrmeesihYEYeies | | ani ne Naeg

Norn
Nmaabu
Anap
Nphe
Ngln

Nasn

I#N-%i}{lé’fﬁ&ﬁ}){éﬂﬁﬁ&ﬁi{&' NSnifHe® N (R @RERKOLEEI%Nh 9! YCi Ngyg)y

D-a-methylproline Dmpro N-(carboxymethyl)glycine
D-a-methylserine Dmser N-cyclobutylglycine
D-a-methylthreonine Dmthr N-cycloheptylglycine
D-a-methyltryptophan Dmtrp N-cyclohexylglycine
D-a-methyltyrosine Dmty N-cyclodecylglycine
D-a-methylvaline Dmval N-cylcododecylglycine
D-N-methylalanine Dnmala N-cyclooctylglycine
D-N-methylarginine Dnmarg N-cyclopropylglycine
D-N-methylasparagine Dnmasn N-cycloundecylglycine
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine
D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine
D-N-methylglutamine Dnmgln N-(3-guanidinopropyl)glycine
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine
D-N-methylhistidine Dnmbhis N-(hydroxyethyl))glycine

D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine

Nasp
Ncbut
Nchep
Nchex
Necdec
Ncdod
Ncoct
Ncpro
Ncund
Nbhm
Nbhe
Narg
Nthr
Nser
Nhis
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L-a-nethyll eucine Meu L-a-nethyllysine Mys
L- a- net hyl net hi oni ne Mret L-a-nethyl norl euci ne Ml e
wa 2@4/0€172y | nor val i ne Mhva L-a- net hyl orni t hi ne ROT/AU2d3/001078
L- a- met hyl phenyl al ani ne Mphe L-a-nethyl proline Mro
L- a- met hyl seri ne Mser L-a-nethylthreonine M hr
L-a-met hyl tryptophan Mrp L-ajgethyltyrosine Myr
L- a- net hyl val i ne Mral L- N net -fl1yl honophenyl al ani ne
Nmhphe N-(N-(2, 2-di phenyl et hyl) Nnbhm
N-(N- (3, 3-di phenyl propyl) Nnbhe 30
D-A-hthyllemsify | ) gl ycDaenlear bandl@eahduiy yet ind0 Nht
2004/ f(;%7727 PCT/ AU2003/ 001078 (-Hgo %l)ygg?g%l%e/- P
D- @*&mz Hptishy| - Nb®natlhy| ani Nd)l@timll-bpmwbn@/ratg Nmgabu

r e for o stablllze 3
?@J lér?@i% %e%%lgl%ﬂlsn%n g%%a b| un%&ﬁme h&? %%l i nker s %nmmet
B-N;hleﬂﬁ'ldrﬂlﬂnbéf unct mmlml m dN- rﬁ&hﬁlﬁ:?clb?éﬂtﬁ@laﬁﬁﬁz) Nmcpen
spacer groups wth n=l to n=6, glutara

W@ﬂ&lx%ﬁ%cm ni ni déla@st ers aRdN Wt@ﬂﬁhﬁmﬂmm onal  Dnmphe

a ont ai 1ih active
|e§3y su}gﬁw@y@%yy%%?/sucm Qllﬁnqnd&ﬁgllg gnot her group Jnmpro
WE—mefhyd:prbpﬂyglyMﬁe mdiiket y suchDas- ntfahﬁwnnéo or dithi o Dnmser
rml et é‘g&) or 10 carbodiim de I n_addition,
€

reprDgeciponNthat | onapré’né%li*ﬁéf hreanirsd by for Dnmthr

aC| gEh‘;ltﬂ}tp&g%E@?rng& g{)ubl e bon%gtﬂylgﬁl&%ig@ éa and Nval

Nomethglty@sineo aci dPnange t he Nanetaylaanpohlylataihd C Nmanap

Iggﬁt' des qr anal ogs_ by |ntrodu0|agl@coval ent bonds

Derelyelrgi ng an BHE! bondNpeethdeeniclamineand C Nmpen
en t de ch j.de

Y- a]imr)lsug répg(ﬁa\eN or ? %r m nugN Qégglrﬂlr&?é %gggﬁﬁ{e Nhtyr

Lnnbetglgll)e:mesuch as RWBugr DNA Hr(chipmethyDgllyeinky useful Ncys

for fé duc:| ng gene silencing by antisense- or

ehEielislsi at ed mechhb sns.  SepficiliEningt ed gene Pen

LSh&ﬁp@eﬁﬂaiaﬁmea' so n@é@rred tp. -BReHOr PR, ession and g,

I nvol'ves” a range of chani sns 1 nc I'ng the

Li-aduthylangimfie RNAi . Marg L-a-methylasparagine Masn
L-a-methylaspartate Masp L-a-methyl-t-butylglycine Mtbug
L-a-methylcysteine Mcys L-methylethylglycine Metg
L-a-methylglutamine Mgin L-a-methylglutamate Mglu
L-o-methythistidine Mhis L-a-methylhomophenylalanine Mhphe
L-a-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-a-methylleucine Mleu L-a-methyllysine Mlys
L-a-methylmethionine Mmet L-a-methylnorleucine Mnle
L-a-methylnorvaline Mnva L-a-methylornithine Morn
L-a-methylphenylalanine ~ Mphe L-a-methylproline Mpro
L-a-methylserine Mser L-a-methylthreonine Mthr
L-o-methyltryptophan Mtrp L-a-methyltyrosine Mtyr
L-a-methylvaline Mval L-N-methylhomophenylalanine Nmhphe
N-(N-(2,2-diphenylethyl)  Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe

carbamylmethyl)glycine carbamylmethyl)glycine
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20 The terns "nucleic acids", "nucleotide" and
“pol ynucl eoti de"” include RNA, cDNA, genom c DNA,

wagoloerrer fornms and m xed pol ynmers, both senseCEHAT2003/001078

anti sense strands, and nmay be chemically or

bi ochem cally nodified or may contain non-natural or
derivatized nucleotide basespgas Wil be readily
appreci ated by those skilled in the art. Such 25

nodi fications include, for exanple, |abels,

nmet hyl ati on, substitution of one or nore of the
1R@drbaat1-92, DaiphefiyIngNmbel eot i des with an anal og (such
as the norpholine ring), internucleotide
cHYRMINeXYFIeRPaREch as uncharged |inkages (e.g. nethyl
phosphonates, phosphotriesters, phosphoam dat es,
—<Tarbamates;, etc ), charged—+Hrnkages e
phosphor ot hi oat es, phosphorodithioates, etc.), pendent
Qrosstink&s da@. Be ub&d, Yfoe Rixafpte) , to3Sabillke ERlcahRESati¢hsd using homo-
acridi ne, psoralen, etc. chel ators, alk%Iators and

bidyartionalicropshiekeye sugheasghe Lﬁuwﬁi@ﬁﬁlrimdmwré @ving (@Hz)n spacer groups

o I A

reageytsuchieloisukdly dontdith en rande-kdattive mobdtyldudhoasaN-hydroxysuccinimide
desi gnat ed sequence vi.a hydrogen bi nding.and ofher .

oG HPCAT E1HPEPECF SFrEI SR S dF SBISRISY, b AN meisty (SED or
c@ffodamitdel [MDOLE . InfMitRNAPIH RIes chl88 %ohfﬂrxﬁﬁidﬂall?%gﬁétﬁ%ed by, for

| i nkages substitute for phosphate Iinkages in 1
eamRlgo insorporatin ofnGd eediNe -nEthdamime rasidsp aityoductieoof deuble bonds

es or, exanple r.e useful.in silenci .
BRI B Cpoh A Rethasife R I rolfBin. S5 R peptices or analogs
by InbbRugen edvatert cspndneach byl rfosihgmeamide! yordchaatéiehe N and C
vectors containing all or a portion of the G CSF gene
tergHys beRge BV e enfradetwesa a sidsrbain andthe N Enfstrainus.
in either the sense or antisense orientation and
introduced into a cell. 10 Expression of such a sense
Norclanacid enslecudensichuast RWAL i DNA @l partioilenly esefsl fiartihducing gene
target. transcription and/or translation. Furfhernmore, . |
SUGREhR Py ARGTRBSF- (F senseRrdiged anesBanig  Ssesmediatgcgene Silencing is
AlRCREHA® b cbBEMHEssBN NP indiIR S TRhbe S Mebinisms including the
enpl oyed. Alternatively, antisense or sense nolecules
indugtipe ORN&dt | y administered. In this latter
enbodi nent, the antisense or sense nolecul es may be
formulated in a conposition and then adm ni stered by
Taeyterms “nucleic acids”, “nucleotide” and “polynucleotide” include RNA, c¢DNA,

genomic DNA, synthetic forms and mixed polymers, both sense and antisense strands, and
may be chemically or biochemically modified or may contain non-natural or derivatized
nucleotide bases, as will be readily appreciated by those skilled in the art. Such
modifications include, for example, labels, methylation, substitution of one or more of the
naturally occurring nucleotides with an analog (such as the morpholine ring),
internucleotide modifications such as uncharged linkages (e.g. methyl phosphonates,
phosphotriesters, ~phosphoamidates, carbamates, etc.), charged linkages (e.g.
phosphorothioates, phosphorodithioates, etc.), pendent moieties (e.g. polypeptides),
intercalators (e.g. acridine, psoralen, etc.), chelators, alkylators and modified linkages (e.g.

o-anomeric nucleic acids, etc.). Also included are synthetic molecules that mimic
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15 nunber of neans to target cells. A variation on
anti sense and sense nol ecul es i nvol ves the use of

woeloi’znos, which are ol igonucl eoti des conppeEAU2§03/001078

nor phol i ne nucl eoti de derivatives and
phosphor odi am date |inkages (for exanple, Summerton
and Weller, Antisense and Nuchgi.c Acid Drug 20

Devel opnent 7: 187-195, 1997). Such conpounds are
injected into enbryos and the effect of interference

BTSN R0 S s PR B 8B i

ARé chibiidaBintdR&ons BulR moléctildshré RN 1N A8 aft RAd inthedel ﬁg example,

or effect of nucleic acid nolecules 25 encoding G CS
thpsegngmr peptide linkages substitued @6 hewphatenlinkeges in the backbone of the
155]]@5139” pti onal or post transcriptional gene
encing. This is acconplished by providing
ol i gonucl eoti des which specifically hybridize wth
one or re nucleic acid | ecul es encqdi ng.the .
ABiReRTe: Y.nwﬁetldwquﬁﬁa (@b eramanle, & urdulip ilpdpg transcripts of the
GlasECEdnétit Qeguchfd br He BEOSFRIRAN {dilibndeD Bulfdrin lynucleotid
used gher{eiﬁiﬂlthe {efhs "taré%tenué%eic acwg" a€g$¥oyHUCGOIG
vepleed edprdainuigdalirot ecpdrtor of dl ACSF GRRe dpaG By GSFM4ced under the
haye en used.for, cgnveni ence.to enconpass the .
QRGP ERRE i e S B i hsh ARRTRGT idRugiuced info a cell.
D@iréssionsoft iRhe®fspnser @ng@iseRRdcdrselictsWahinDNAell aRtkrRldsOwith target
cDNA WO 2004/ 017727 PCT/ AU2003/ 001078 -22 derived ]
HFANSEHRSQR ANFIQA tramslatioqy Furthermare. (i9o-SIPPE SHOM ficu Heing fsenggesuppresion)
. g . . iy : . cid s, _
DU MES A E0UAR RUAROL iR A Ba8 S0 BB FeA Ml ively, antisense
drisenserméleculesdmayrbe kiamctnadreinistared! Inahisdattenr @mbddiinégnn, the antisense

the practice of so referred enbodj ment f the., .

it OlFeHEs Faarehs TrATAtSe o o FoRPOOID] %8 fbg administered by any
ruftHePbt mBkhs to #4641 calld.i sense inhibition is 5 typically

based upon hydrogen bondi ng- based hybri di zati on of

ol i gonucl eoti de strands or segnents such that at

east.. one strand or segnent i,s cleave degr.aded, .or .
ASRRGRCD SRR B0 PRETENhsiE AP e FEGERoRq Bog, which are
digenukidtide tethpsse@ df hdrplFetnusRetdd dérivatitéseird pfdsphorodiamidate
nol ecul es and their functions for such antisense - _
linkagasi (fob rexampleyhaummgeon oil JYelioma Arngisanese i anderNustesel Acid Drug

' b MGalL [ [ t iptio
ARDpRER TR, 100 SR AU BOIEALEN s and e et
of itenrferenenelvly e NS iceisktvedr tenpl ate, a vector, a

pl asm d construct or otherw se. The functions of RNA

to be interfered with can
In one embodiment, the present invention employs compounds such as oligonucleotides

and similar species for use in modulating the function or effect of nucleic acid molecules
encoding G-CSF or G-CSFR, i.e. the oligonucleotides induce transcriptional or post-
transcriptional gene silencing. This is accomplished by providing oligonucleotides which
specifically hybridize with one or more nucleic acid molecules encoding the inhibitor. The
oligonucleotides may be provided directly to a cell or generated within the cell. As used
herein, the terms “target nucleic acid” and “nucleic acid molecule encoding G-CSF or G-
CSFR” have been used for convenience to encompass the encoding DNA, RNA (including

pre-mRNA and mRNA or portions thereof) transcribed from such DNA, and also ¢cDNA
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i nclude functions such as translocation of the RNA to
a site of protein translation, translocation of the

wobl4o773Ttes within the cell which are di st anPCT/AOR003/001078

the site of RNA 15 synthesis, translation of protein
fromthe RNA, splicing of the RNAto yield one or nore

RNA species, and catal ytic activity or conpl ex

formati on involving the RNA which nay be engaged in

or facilitated by the RNA. I n22he context of this

i nvention, "hybridization" neans the pairing of

conpl ementary 20 strands of oligoneric conpounds. In
deAQedPfr8®SNEh RIS MHe MY brillRfid SHfadonsbuli® ob afei s8iBelf invention with its
pai ri ng involves hydfogen bonding, which may be

tugetsBeclae jasid iHeenpsalbereforred toy as SawtisepkelgSoasaquently, the preferred

i bhet arvy nucl eosi d r
PAIRAGRRCT Ak RENURET GO TRACEE O} ke BRIHFE bbodiinents of the
im\lreingomﬁs:refeemdpmundﬁinl E:tDgalﬁisaﬁl@,\zlh ﬁxhliqlﬁd@x_ﬂi’ r@;gﬁ“ﬂati;@ﬁéﬁﬂ inBibition is
ar.e .co nment ary nuc) eopases ich _pair through the
Aty pasRd Bpomgﬁreg%bmbase%éym@}?@tmnz%& ¢ligenuelpotide strands or

' LI t i e .
SOERUs SIAPIAMILAD | IR AVEERo'fh BRI Mebraded, gr otherwise
retidsresionppearablet ln thiseregardy i éd preseritlyi wefaoied to targetfspe@Bic nucleic acid
wi.t h,the rrmal function,of .the target nucleic acid to
ritrues 3 Rd R Rinetioiiby R Sntisense mBbRen "2 bt £ o ent
degree of conplenentarity to avoid non-specific 30

bi ndi ng of the antisense conpound to non-target o
Thg cliuastions HfdDBeY e be dnterisredr with rrah tinelgde replioatiorjand transcription.

A i ) . 7
SRIF S 000, it PSR B enps sy e, o
veetbg rasplasmiti@nstapa or bihefwise. fFiecfuaetiqaai ofiRMJA hethedrtarfersd with can
ugplf%g ba[;s}glise %{.Hhags gl I lggz%lrolﬁggf t%{l% o,],{lf\?/gftozg rsitgxgtn%lroetéinl tfranslation,

tRhigoRs! Fehé RNA 3 sitls! GRNRthe cafwagsgn&): didtsht SRR MeEsite of RNA

of hydrogen bonding wth a 5 nucl eobase at a certain

spatbedis, dranslhtien phprgedtin ool tie RMSj splicim of thaRPA toryielddxe or more

id bein NA, or oligonucl eoti.de, nol ec , .
e reie fod FeFbRe &ﬁ‘ﬂ%?’foﬁo&@%& R OB AR RbaRe el which may
belehgipied Gh epfaciligateBly tHRRNAr get nucleic acid is
considered to be a conplenentary position. The

ol i gonucl eotide and the further DNA, RNA, or
hgltdﬁ% ?Qﬁ%l(te F 'tl%g i én%SHl ehﬁ%:r‘ri,gizaﬁg lmeegE?n El%;ﬁ?lgl:ﬁg e pomplementary

en a sufticient er of conpl e
spasdst ofoslonterit Ccoagohndm I8 chd presée iﬁO@iﬂi@h,etheb%referred mechanism of
c

pgilgi(lelgelg\kl)o \Szgssh}ml)gcerr]l go%ﬂinhg),/ (\jzvrh?c%ega)k/) %g dW\a,l\ésgrrl]-C(reiack, Hggghs(teereh or reversed
Hoogsteen hydrogen bonding, between complementary nucleoside or nucleotide bases
(nucleobases) of the strands of oligomeric compounds. For example, adenine and thymine
are complementary nucleobases which pair through the formation of hydrogen bonds.

Hybridization can occur under varying circumstances.

An antisense compound is specifically hybridizable when binding of the compound to the
target nucleic acid interferes with the normal function of the target nucleic acid to cause a
loss of activity, and there is a sufficient degree of complementarity to avoid non-specific
binding of the antisense compound to non-target nucleic acid sequences under conditions

in which specific binding is desired.
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Thus, "specifically hybridizable" and "conpl enentary”
are terns which are used to indicate a sufficient

walegnoer7of preci se pairing or conplenentarity BOUBAU2003/001078

sufficient nunber of nucl eobases such that stable and

speci fic binding occurs between the oligonucleotide

and a target nucleic acid. 152#ccording to the present

i nvention, conpounds include antisense oligoneric

conmpounds, antisense oligonucl eotides, ribozynes,

external gui de sequence (EGS) oligonucl eoti des,

alternate splicers, priners, probes, and other

‘Wongnbemeritary € apmueeth Hereit) refbrship lithe dageity doprecise dairing between two

oftjon og the target nucleic acid. A§ such, these . .
‘E‘ﬁ{?ﬁhﬁﬁﬁg %Pael)laf@lqrmome Fog e’%nlflﬁae‘ f Bupleppase at_ a Ce_rtam position
ot AW IRoAbd AR dan %ﬂg&hgﬁék&ﬁ &R, iSicafadiabs ﬂgcrhg?ér{ Bbfling with a

ol i goneric conpound and nm contain struct
nakcleabase ot gursktaimspasitioar ofad tapgettnacleinadid uaid)esgesmuclpopscid being a

epndntroduced to .a syst t conpoun f th .
GERNAD e RRYSEI <oReE piRICHEE o 1y SEEOLPE Bypeén Bonding between
B 2} igBRuctiotidt raudt the afarget Auclefts adi@ i6f dopsideradiol b& at t&fplementary
of the tar?et nucleic acid. One_non-limting exanple

1

Rositionc T he Aligemmglestide anehths durther HNA| RNAq pr elighivmalepédesmolecule are
j | : e .

AP SUET e R R e NS BB pions i

cachpolevdle aviei achupied byDivkldobkse$ velli¢tc cin RiAegertbond with each other.

ctiyati.qn of e H. therefore, results in cleayage
5t h@eﬁéﬁﬂaﬁ%@gﬁ,ﬁwﬂﬂsr éBg gpg@iwnmaﬁ& rigfsh _é"%lc are used to
ifditate b QBMtienPlebd BOPNELEBAHAR o BSthAIRENnIaRR) Mek a0 fRfient number
ene expression. Simlar roles have been postulate
0% anclsobases pudhohat stabls emd spedifia dinding ecduns beteveRNglseoligdnucleotide

I ha L e L famly 30 of enzynmes. WO
E@ﬁ%ﬁ%@%f&%%l ‘AU2003/ 001078 -24 Wiile the preferred
formof antisense conpound is a single-stranded

anti sense_ oligonucleotide, in many species the .
ASPFARE o the PresEnisyentions comprisds dadluds antisense nligamggc compounds,

aquéi’lgéé bﬁ%&ﬁﬁﬁ%ﬂd%&)@g aes, ]Zef(f:gﬂlxaz 1S se @ﬁcegﬁﬂ;:y’s Zgl%éﬁucleotides,

to 1 nducé potent an I Sense- ne

altehatet spicersf privhers f probdsi, amd othenoligomeerierconippuadswhichttgbridize to at
5 1n the context of the subje

PR PR oF i ot oI s LRI aePPoNBI bRy b infroduced in
the form of single-stranded, double-stranded, circular or hairpin oligomeric compounds
and may contain structural elements such as internal or terminal bulges or loops. Once
introduced to a system, the compounds of the invention may elicit the action of one or
more enzymes or structural proteins to effect modification of the target nucleic acid. One
non-limiting example of such an enzyme is RNAse H, a cellular endonuclease which
cleaves the RNA strand of an RNA:DNA duplex. It is known in the art that single-stranded
antisense compounds which are “DNA-like” elicit RNAse H. Activation of RNase H,
therefore, results in cleavage of the RNA target, thereby greatly enhancing the efficiency
of oligonucleotide-mediated inhibition of gene expression. Similar roles have been
postulated for other ribonucleases such as those in the RNase III and ribonuclease L family

of enzymes.
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pol ynmer or oligoner conprising a plurality of
mononeric units. In the context of this invention,

wo b@4er7et " ol | gonucl eoti de” refers to an ol i gOPET/ATR2003/001078

pol ymer of ribonucleic acid (RNA) or deoxyribonucleic
acid (DNA) or mnetics, chineras, anal ogs and honol ogs
10 thereof. This termincludesgoligonucleotides
conmposed of naturally occurring nucl eobases, sugars
and coval ent internucl eosi de (backbone) I|inkages as

| ol i-gonucl eoti des .havin non-.nat ur al.| .
WG, B8 s RO\l Pt PomPERH T 4 tindlg;sianded antisense
oligdinddl&@ride) insmby petiedtthe Ghtr@lRiBtiSh ©0UbEIIE-sBaRIeAl dtRBtures, such as
4;referred over native forns because of desirable

mblsestrandsd RYAn(dsBNA) mapleeylesmbpe becanthamaed indycepoant and specific
HALAKE meARRANERELBh E E‘letﬁf{xét% hid a}g%ﬁg 6t itsn&%(gﬁt?d ggﬂedproducts.
an 1 (gllstalllylnte

5 1ncrease presence o
nucl eases. Wile oligonucleotides are a preferred form

of . the conpaunds of this iLnvention, the ptesent .
IR b O RLRS SHIRE MSEHAR, fa P OOt Gompeung refers to a

PO ther érn&ligé)ﬂ{e? Goliprisigta Rldrﬁﬂt?ﬁdf ﬂl@tﬁ&ﬁérﬂ:oﬁ‘xﬁ@ Qﬁ’ttiééej gontext of this
S

anal ogs and m netics such a ose herein descri .

ipventipe, the éamr ‘edigpmisldotideerafaRr anpligeroet ergpalpyéroef ribonucleic acid

i.Gh J K in.th ref.er..to the reqion
BRI Ssck LAl ARGXTINAL of Fifleok ey ialobs and homologs

therasts Chisitermn ineludes aligoncleotidss, coifposed dfagin@ally\bédirif@Biucleobases,
be effectively tar%eted. Wthin the context of the )
speEs and cqvarahintanucienside (bagkoape)ilnkegss as peellagaligenucleotides having
. S _ . nit At .
RFATISTEHAE R S L SSUA I o st
odigomucimtides 0k loften peaferedd oveginating fonas belmusehef desirable properties such

untransl at ed.regi,on '"UTR), known .in.the_.art to refer |
oolof RETBBE TSRGH SEHC Rty SHaNS BRRIBC (4t et b e acid and
ihdradied sdabilify inthé prRbdeB of R@hsend  thus incl udi ng

nucl eoti des between the 5 cap site and the

translation initiation codon of an 30 nRNA (or

' ucl eot | t he ne and.th ' .
R0 SEPIEARR B R o8 HhE0 b S350 SRl BF B invention, e
pr&eay inventidhecqmoprehaids @ftheanfamidd dMednifudds db WeLT lifluding but not
fromthe WO 2004/ 017727 PCT/ AY2003/ 001078 - 25 )
limiteddp gliponncteatifs aalossnd sipistichsighap those heeindleseribed.
nucl eoti des between the translation termnation codon
and 3' end of an nmRNA (or correspondi ng nucl eoti des on
Theepge reajling fidnee ®RE)ap “sodieg odgiant wikbiisclarwn indke af to refer to the

N7- met hyl at.ed guanosi.ne residue jqQiped t he .
regloxqr%et\%en tthe trfglsﬁlitlon initiation codon alng the trans?at}on termination codon, is a
region which may be effectively targeted. Within the context of the present invention, one
region is the intragenic region encompassing the translation initiation or termination codon

of the open reading frame (ORF) of a gene.

Other target regions include the 5° untranslated region (5°UTR), known in the art to refer
to the portion of an mRNA in the 5° direction from the translation initiation codon, and
thus including nucleotides between the 5° cap site and the translation initiation codon of an
mRNA (or corresponding nucleotides on the gene), and the 3’ untranslated region

(3’UTR), known in the art to refer to the portion of an mRNA in the 3’ direction from the
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5'-nost residue of the nRNA via a 5 -5" triphosphate
i nkage. The 5 cap region of an 5 nRNA i s consi dered

wo eoodfoci7ade the 5° cap structure itself as wel PCEHAURI8/001078

first 50 nucleotides adjacent to the cap site. It is
al so preferred to target the 5 cap region. Al though
sonme eukaryotic nRNA transcripts are directly

transl at ed, rrany contain one or nore regions, known
as introns mhlch are excised froma transcript

T R e T W Sp—

témﬁnzam &Rloh e 3 eagtdTen mBRNA(SR SorflpPbidibOHScIEBtYes on the gene).
yence, Target i splice sites, i.e. intron- exon
Eh@ > @B §Ee of a@x&mg ﬁ?ﬁ’@ﬁS?SLﬂf’ibNV@i*@hylﬁtQQ gupnpsinggesidue JOlned to the
I | Huat r apdt

SIFILTUAL I WS e S0 ORI g TS caprsion of o

m)RLHApB odnmdareﬂ‘ltoaﬁcladqjﬁnbﬁl ca;b strucsyrk iitsel f apweld ag thei fivst 50 nucleotides
i cated in_disease. ant fusian junctions due

AN MsrfgRsintlsisg S pIRer LR Brest e SHRIERIef er r ed

target sites. nMRNA transcripts produced via the

process of splicing of two (or nore) nmRNAs from

Aditfough gpme geh@ystmm&}ééﬁ frapscriptsvare directhyutanstated, many contain one or

A& Anseript 8- ntrons c

[ | k h
b CRE0R) fro gor Sl ST ok Rkt GRS g it before it

tiadklget ethd &maﬁrﬁﬁg @xaBerforONfanelatdd) eepidiyAre RibwAbad ‘®xons” and are
known in the art, a nucleoside is a base-sugar

spbeash teastherrto fore aquEnus RN Aoteqpense. herepangssrdise jsiges, i.e. intron-
eQ?ﬁ gﬁichgnsaorr&hﬁ 119{%15 frlcg}:olﬁglsiﬁ%y %lg(g gé B%rne ?.{1% ﬁg‘{fr}f} ﬁ esic’tuatlons where

of suc
aherarnt splipyg lsmnjulinaed 1ri\lﬂlséaee;tar celeradreoviplododionasf atgagticular splice

AUGLDSE haLude 2 ghosergls or R coreLent Ly ST L s

déléﬁbﬁ’@%fedﬁ% &)F@‘érréd"ﬁa!ré@%lt@s RERN HaARe: ?iél I%HQ&H vzlz hﬁ‘e process of
phosphate group can be 25 linked to either the

splicigg diytamookoy| mars) enI;cNAfs froro dilfgrent gkme fS@urm:mgre known as “fusion

onucl ofi osphat e S..CQV
iR IER, o esb PR RPN AR Y WGPl fosing anisense
cbinlpeﬁxlids tR@ketes, ifor ce@mpw MNA bAptelhiRNA.he respective
ends of this linear polyneric conpound can be further

joined to forma circular compound, however, |inear

AFSOQH&U%S{n #Hard %c?éogi’ﬁe iPL Sh&L céxﬂ g%ér{ 'T‘?l@ 'base portion of the

near conpounds may have I ntern nuc
rmolnpméﬂﬁmtmmhlyy &Ohaaﬂ)cmiy: badee rlﬁfeotveo i@t dcominén classes of such
manner

uce a fuI I t| a
hats:a(myghg%ﬁ C@Hﬁﬁﬁ,ﬁa %q p}ﬁlil &%@pgqﬁs, e gucleosides that

r r f
fizuglgezﬁ%lﬁ}g%%b%o had! gt)o /%g%gﬂﬂgaﬁ%eg 18 tﬁ‘é §idr hOrtiBA of¥he nucleoside.

For those nucleosides that include a pentofuranosyl sugar, the phosphate group can be
linked to either the 2°, 3’ or 5° hydroxyl moiety of the sugar. In forming oligonucleotides,
the phosphate groups covalently link adjacent nucleosides to one another to form a linear
polymeric compound. In turn, the respective ends of this linear polymeric compound can
be further joined to form a circular compound, however, linear compounds are generally
preferred. In addition, linear compounds may have internal nucleobase complementarity
and may, therefore, fold in a manner as to produce a fully or partially double-stranded

compound. Within oligonucleotides, the phosphate groups are commonly referred to as
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form ng the internucl eosi de backbone of the
ol i gonucl eoti de. The normal |inkage or backbone of

wobbhdan2DNA is a 3" to 5 phosphodi ester | i nkegERAUE®B/001078

topi cal delivery of antisense conpounds, these

ol i gonucl eoti des may contain nodified 5 backbones or
non-nat ural i nternucl eoside LF@Kages. As defined in
this specification, oligonucleotides having nodified
backbones include those that retain a phosphorus atom

backbone those that do not have .

ﬂ%‘é‘gh@F JBeiTsoshie, kB b e OESPn‘qu@tldsuﬁ'Bssr&melf linkage or
Bablsons BERNA 64 DR isa¥ 185’ SIRRBhodIBSer1fkagenced in the

art, nodified oligonucleotides that do not have a
phosphorus atomin their internucleoside backbone can

£on i dere | eosi

Fért é?a?eg Very o axétdsenge ompt élfle » ttl?egg %E I)eﬁ)gges may contain modified
haockBoRkdi dtgnén- ﬂﬁtﬁﬁamh@feu@cwo@ﬂ*etlmfagw Ak ngdfinde, inf €fis specification,
exanpl e, phosphorothloates chiral gvgsphorothloates

%gg%qgt@y hapgmeditied baekbones 1pplé1g§ hat retain a phosphorus atom in
I K

R

Iﬁl'rpcmbmdfe ties pipesificativa, eandamasl smmetmhesp Imfslphcﬂdatmsthe art, modified

(gllggi A n eﬁ‘ﬁ{ E‘p gﬁtﬁ%“)’g%&r’h %ggs}}sﬁ%é Eﬁ I{}?eg'rfp{fmugzleomde backbone can

dl%l&r&ﬁélﬁéﬂéb% B&bK@IRSleodildsonoal kyl phosphonat es,
t hi onoal kyl phosphotriesters, sel enophosphates and

bor anophosphat es having normal 3'-5' Iinkages, 2'-%
IIrIei:(],I'(rgfﬁI Iﬂgé\%ﬁg@ olf) onIl&&?thez &%%‘%ﬁg Ag?ﬂéug Io]erII/ géltloergs atom therein
1h¢1n&eagfes exanpleﬁ phésphdrothibated, @hfral phosphoitothidated, :pﬂ@é}ﬂﬁrodlthloates
Preferred oligon I i.des having inverted polar
SRhofrisstess, s?wgrr%ﬂg %Pép@t“?#eﬁ%aé‘%ﬂat fpg ath ghoagkyl phosphonates
I ep i €
1%%1%&%%?&28??% d%dgﬁﬁmﬁ?iges 5 alk eﬁé gglﬁaélb?é’t% i chiral phosphonates,
phosphewiiess e ipbosphesinnidates har;halntg/dr 8%ymingr ouphdsphghmatate  and
rlou salts alts, and free a ﬁ

t h
B oSt e o i PR | ones

t&@ﬁ@ﬂkﬂﬁﬁ@sph@@@@t&sc sél@fb%héd-;bﬁﬁtés bAE bs@h&ishoSpidtes having normal 3°-5°
vacci nes" are used t gener ate anti sense or sense

ImbpecsuPed’ lnliedenplogs @érhese, apgd thase hawing  inyasted polarityavherein one or
f b f
@‘Iarﬁs@en uc éé)??g ;II: ggse? gI: IJI)GFIO %SSgigchlsssgII)g egng aIéI'gkaggr Preferred

aligoaudisvtides Waihg irverted pslamty dompeidt aGingdd 8 W MMBIKag 4t the 3°-most

ed.i har maceuti cal conpositjons.
mtemucIeotCIde Ilnka%eaI e. a single inverted 1?1Pcleosme residue which may be abasic (the

I(y(Iphosphonates

nucleobase is missing or has a hydroxyl group in place thereof). Various salts, mixed salts

and free acid forms are also included.

In an alternative embodiment, genetic constructs including DNA “vaccines” are used to
generate antisense or sense molecules mammalian cells. Furthermore, many of the

preferred features described above are appropriate for sense nucleic acid molecules.

Agents identified in accordance with the present invention are conveniently supplied in -

pharmaceutical compositions.
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WO 2004/ 017727 PCT/ AU2003/ 001078 -27 The present
i nvention further contenplates a conposition

wa@eowniweng a nodul ator of G CSF activity or PEEAU2003/001078

i nteracti on between G CSF and G CSFR or a nodul at or of

expression of G CSF/ G CSFR, said conposition further

conprising one or nore pharmaceutically 5 acceptable

carriers and/or diluents. Conmposition forns suitable

for injectable use include stéffle aqueous sol utions

(where water soluble) and sterile powders for the

ext enpor aneous preparation of sterile injectable

solutions. It nmust be stable under the conditions of
nufacture and_st or age ang'nust be 10 preserved

LFSRFER! {YEn e FiTieR SOTARIP BIES o PTBROSHOB, SRRTiHIEs frfnodulator of G-

S hetBisty RRGhEMkRa @Y tetih-G-CHFedaGIASHR 624 nfd@uBitor of expression

solvent " or dilution nedium conprising, for exanple,

afelt-€1SF/etCRb said goinpeditiqrf Surthex apmiprsing|opeegromore pharmaceutically

n |qU|d pol yet hyl ene gl ycol, and
a{aﬁe e}ﬁll ?(a%lgrséﬂg)f)égﬁl%enm xtures thereof and veget abI e

oils. The pr oper fluidity can be maintained, for
exanp| e y the use of superfactants The preventions
%mﬁ%ém&chﬂaﬁ syitable oo b erdatile ee 10rludensteialergayggu solutions (where

i t i
\gﬁgﬁg@/ \écl?ﬁ g%ﬁn% M&erggﬁ g Je %@ém@ﬁﬂgé?dgts E[%g?i%h ort]' sten e injectable
sebitions Iamud'; be ktablnnmde;aﬂhe annidmbmrs of Ihenuthcrtureemyd smaags and must be
it wll referabl de isotanic agents, for
ReSss @2 G5l SoBpRUGing Arudh of irsoorepuING Ages bactera and fungi.
THRSQFRr icah befa doent Bi 8GRI BediQMPQMAPrsHYS 6¢kalifle, water, ethanol,
brought about b the use in the co S|t|ons
for dréa@ylen@ YEBEhy Rippblﬂne gbyeolesndriifeid mlzmhﬁmmglycol and the
?%Flft?o% ﬂ{&tumqher%gf fgﬁlb\ae eﬁblesgﬂ%r Il"tleh)lrorye Eladl Can be maintained,

IonNsS are prepar I ncor porat|l e activ

foomampmaj dyithe hi;‘EeOf §1@6]tlfadtaﬁ1ﬂs aﬂﬁelpﬁévehﬁoﬁd‘kﬁf 8O RERRY éf&hﬁroorgamsms
solvent th the active ingredient and opti onal
oyt FROYINBY etiFrigHt antdasterial ard) anflcfPP%ﬂAB%EeBSS for example,
n re
f’#@‘bé'?%?? oFRlaroh “PiehF sGICLIE HARRERAY bt SRR S ny cases, i
willebep perﬁ%rab\leltorunolﬁxdstxmtorhe algm]lte,cf(ntﬂxampkglsugarsrt& sodium chloride.
vac

i tabl hod reparation.include
EE e PR Lo O L1 G S AP Ao RoE beyir oyt B0 fere ws in the
c@hpasitibe of B%é ﬂUSﬁ?mﬁ' é@o@ﬂé{n addi dxhApR! |alﬁ.1n§tﬁ§in§ @tbnostearate and
ingredient. 30 When the nodul ator is Suitably

gelabnected, it may be orally adnministered, for exanple,

with

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with the active ingredient and optionally other
active ingredients as required, followed by filtered sterilization or other appropriate means
of sterilization. In the case of sterile powders for the preparation of sterile injectable
solutions, suitable methods of preparation include vacuum drying and the freeze-drying
technique which yield a powder of active ingredient plus any additionally desired

ingredient.

When the modulator is suitably protected, it may be orally administered, for example, with

an inert diluent or with an assimilable edible carrier, or it may be enclosed in hard or soft
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an inert diluent or wwth an assim | able edible
carrier, or it may be enclosed in hard or soft WD

wQoe@d/orZ727 PCT/ AU2003/ 001078 -28 shel | gel aP€TYAU2003/001078

capsule, or it may be conpressed into tablets, or it

may be incorporated directly with the food of the

diet or adm nistered via breagg_mlk. For oral

therapeutic admnistration, the active ingredient my

be incorporated with excipients and used in the form
f..ingestible tablets, ,buccal taplets, .troches .

sBelh SBHED, coBriis ok Tuk BESP B SL i JoIes. G oiney digineorporated

difeerly i theUebd ©P RO Jiek io? NRInAMSteRIIENA bdsO MSilE TU# dfal therapeutic
contain at |east 1% by weight of nodulator. The _

ageninigitivge thefactive lftgm%@‘éiWQYo'P%m&Q@OFﬁ{@p‘a’Ftbth@ﬂ?@nﬁﬁa%d used in the

. ri venLent | y.
Sl P DR AT ARY S0P, Y, RELEGs,svos
vaafeny rind cthe il uS wdhotorpositionk ahth @reaeations 3hdyld useafair at least 1% by
conpositions i s such that sui tabl e dosage w || be
e o éaﬂdu?wtfgf &he @%rcer&?ﬁfo%ffatb? EOTEPR UG apd PERpPEHions may, of course,
b%%ﬂécﬂhﬁtgmiaf c%rll)%ni%ﬁtl&’ BS%&]Weeﬁ WRAEH Qb&fg R80PI SIAAE GighP of the unit.

that an ora osgae unit form contains between _abo_
Thelamourdnef 2O0ulatpr dh susl uthetapeutically ersefait icompdsisiage is such that a

a nt.s incl.yde from 1 to .about 1000 and ..

PRI et % LR TP FoyhPor B08 G plehptu s Joiputing to the
pR&ent inhélitioh GrdprePlire® €6 tHal al BFLY d¥Ea6 ihit fABNTHtShS BEtweBN about 0.1
may be per hour, day, week, nmonth or year. 15 The

Hea#ndk2Q) mg ot medulagr) Adtermnatipe dpeage aspatsinghidetfram|abrut 1 pg to

0 i 0 ent i spe r

o, TP ] A0 2PN RS B TP, b may be per
imdieidpaleatt jser kgddodg swveightc Aldaiinistratfonsphpbe peahour, day, week, month or
di sintegrating agent such as corn starch, potato

Y8#arch, alginic acid and the like; a lubricant such

as magnesi um stearate; and a sweeteni ng agent such as

20 sucrose, |actose or saccharin nmay be added or a

Thegolletsi tmochasills, sapsleascrpappendithetljkeandy alfo contain the components
wWi.nt erareen ar,.cherry flavouring. Wen the dosage unit

o Pt re i, i Sofh BB e comn Shncpety €AY usiPlents such as
dicll @i PhSspHatet B@iﬁxﬁ@%}ﬁtiﬁy Reant Sudhl A3Woeh Stafchi Potatoddrt®Wsginic acid
other materials may be present as coatings or to

agdl Hbe Wiksea fbriqapt sEd ahiynageesium stagrase; adea sysalgaingnmagent such as

| I . .

s, ISP Spochl o b BAdodor HEBRTH G RN peppermin, il of
vahiexgreemarychean tfiavouringe Wihdn the dosugp auitdforms W i 0ssulkS itamay contain,

if? \gﬁgittigrrl] itongla?e%gﬂtdf tggsgbhoxde t)%]e(,j a liquid carrier. Various other materials may be
present as coatings or to (;therwise modify the physical form of the dosage unit. For
instance, tablets, pills or capsules may be coated with shellac, sugar or both. A syrup or
elixir may contain the active compound, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and flavouring such as cherry or orange flavour. Of
course, any material used in preparing any dosage unit form should be pharmaceutically
pure and substantially non-toxic in the amounts employed. In addition, the active

compound(s) may be incorporated into sustained-release preparations and formulations.
)
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propyl parabens as preservatives, a dye and flavouring
such as cherry or orange flavour. O course, any

woraioe/0iER7 used i n preparing any dosage unit fopror/abioeeBado107s

be pharnmaceutically pure and substantially non-toxic
in the amounts enployed. In addition, the active
conpound(s) may be incorporateg.i nto sustained-rel ease
preparations and fornulations. | 30 WD 2004/ 017727
PCT/ AU2003/ 001078 -29 Pharmaceutically acceptabl e
arrier d/or diluents incl.ude,any and.all sol vent
|a§r85ecrelslﬁ%ﬂf}n€8‘feggalbi:eoﬁfafrheéss,ang}d i g@‘é%’fse Apclpde, A9y ind" 4l solvents,
digfletsidiii@ala, GRMES, artiSHcERial avd dnBsPaPhiis, i6RbBY iai@ absorption
agents and the |1 ke. The use of such nedra and agents
debwyingnagertscandithe bke. sl upe of sudsmadieaad jagente for phasmpceutical active
. ' f ] i . ia .
LBSARED 10N EAGREIn 1B @l Aol BocRA M Bl 5Pl fia or agent
isisimcompdtitde t With athe umiodulanpdlsdit iwBasin the cherapempicatedpositions is
Suppl enent gary .active conmpounds c al so_be ) X
qOH@&PE%?JQt SHORIFPER e actb[rvp&nﬁeglpw s Samalson e ¢ icggporated into  the
RBPeSitioadm ni stration may be by any means. For the
treatment of arthritis or 10 local inflammtions,
intra-articular or subcutaneous adm nistration is

articul.ar |l ref.erred. Th onpositio al so -

ADTmIPisd el S Yy 8, By S Pisatse Rpp e iiplpens ofrhicis or
lb¢adnffe@imatpnb ariged-agellas vhesudclitifedie Ch@hiidfatioS i@ particularly
nucl eic acid nol ecul e capable of 15 encoding a

et or, when the nodul ator is a protei naceous
nol ecul e. The vector may, for exanple, be a viral
vector. In this regard, a range of gene therapies are
Tentenpésiticad nlay  alsheopipeise rgenetivv entléoniesi achual agvector capable of

' ' ' LS, ticall Lpul ati d
BB A TR B REDR BB ¥ R AL e capatle of
cd8aBhg @ 3hodnldtsY, MHeA tY motilatodlis 8 PhdtEitheeodd mbIuRy. 988 Vector may,
i nvention further provides an animal nodel for

fongramplatbe orvitab edotr. Frothis regardemiange pbgena dearepiecap abhtemplated by
P b e G A A P G b g an

rentiggHeatk do thbisaie piit ekt ©€ tda Ghetitallyrelatddetelbil@fsubject.
G CSF or G CSFR. Such aninmals are useful for screening

for agents which
The present invention further provides an animal model for inflammation useful for

screening for agents capable of inhibiting G-CSF or G-CSFR and thereby ameloriate the
effects of inflammation. Animal models are contemplated which produce high or low
levels of G-CSF or G-CSFR. Such animals are useful for screening for agents which
ameliorate the symptoms of inflammation or which prevents its occurrence. Furthermore,
in animals with reduced levels of G-CSF, other cytokines or endogenous molecules may
emerge to compensate G-CSF’s absence. These then become targes for further therapeutic

molecules.

Accordingly, another aspect of the present invention provides a genetically modified
animal wherein said animal produces low amounts of G-CSF or G-CSFR relative to a non-

genetically modified animal of the same species.
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anel i orate the synptons of inflammation or which
prevents its occurrence. Furthernore, 25 in animls

wowar/oiEduced | evel s of G CSF, ot her cytoki nesPOT/AU2003/001078

endogenous nol ecules may energe to conpensate G CSF' s
absence. These then becone targes for further

therapeutic nolecules. Accordpngly, another aspect of

the present invention provides a genetically nodified

30 ani mal wherein said ani mal produces | ow anmounts of

G CSF or GCSFR rel ative to a non- genetically

nodi fi ed ani mal of the sane species. WO 2004/017727
ﬁ%faﬁlﬁ@%é&@ﬁ@ﬂ@ mod3fRe il BRI Moust Nat, F8MR8E ngaHb‘Blt pig, sheep or

nodified animal i's a nouse, rat, QU|nea pig, rab

gory Merg é’éife@bl% disagenctinslly modified ammal ist ah@ogmtrab M(t»sy preferably,
t[{zﬁgé,{ehgg PRbE d%l?lgl%% 'a'rﬁgus%r rat. Mpst preferably,

gene i'ca ani'mal is a nouse. 5
Accordlngly, a preferred aspect of the present
| nveption prOV|des a genetically nodjfied nDus
AFerUnglY saPE ﬁ%@séﬂps?tdzmgqusw igventionsprayides egenggjcally modified

xﬁ%&@%e’i&ﬁ il Wous€ pfb QY 109% Fsaéﬁd _5pdif LG FROKBRive to a non-

of the sane straln 10 The ani mal nodel s of the
genetgraly madifeget mowse wfighelsemierstraine f orm of the ani mals or
may be, for exanple, in the formof enbryos for
transplantation. The enbryos are preferably

THRI dhirBhINB6dd1$ oftht et ifVéHtion ade bP BeFoanaf ihy aﬂﬁnals or may be,
sold with instructions for use. Yet another a@gect of

fonexgriseint thenferm pbsmbrinsi i sransplantgiien.nbhe embeyos are preferably
@@%Eﬁdflﬁ) b frg}«?naétgt@%a }41%5; ?goﬁal GSOWRH ﬁr{%g'u& %?%orol[ste

sai rgeting nprising
of genetic material encoding sald G—CSF or G—CSFR
fl anking a p03|€|ve sel ect abl.e narker wher ei n when

el ot g2¥Peelg of dRe diresert dRERUPR TaYidPh o aEMoApeior useful for
iR Rt ER)geh€ |eh§o<ﬁ'£§j d-@gF R E/FSIE! S Eﬁi t g \Eeédégé'glm&nsmg two

IS generated in whitch e gene encodi ng
SCRIASHR cpfs génedict mafatleld engodhwmiudgﬁt@SF woﬁbC&ERi Banki) a positive

| Ls.are from m ce,
efeBlernipber WBsp R iy Sl Vefirar apafieged g Hrvonic st
(ES) t&lsame tﬁd BBkEE Seacted, an ES cell is generated in which the gene encoding said
G-CSF or G-CSFR is inactivated by homologous recombination.

Preferably, the ES cells are from mice, rats, guinea pigs, pigs, sheep or goats. Most

preferably, the ES cells are from mice.

Still yet another aspect of the present invention is directed to the use of a targeting vector
as defined above in the manufacture of a genetically modified animal substantially
incapable of producing G-CSF or G-CSFR.

Even still another aspect of the present invention is directed to the use of a targeting vector
as defined above in the manufacture of a genetically modified mouse substantially
incapable of producing G-CSF or G-CSFR.
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Still yet another aspect of the present invention is

directed to the use of a targeting vector 25 as
waedonet2above in the manufacture of a geneti ceCT/MU2003/001078

nodi fi ed ani mal substantially incapable of producing

G CSF or GCSFR Even still another aspect of the

present invention is directedsfjo the use of a

targeting vector as defined above in the manufacture

of a genetically nDdified nouse substantially 30

ARG e iooPh 36 TNAS A SRTalIE BRER, e Y cetishing e allows for

sBlestidre Off adt R AR EMRY thaﬂ Habie stadlygehdofshbriegt e @ideBMS DA, This is
selectlon of targeted cells that have stab

gspresa yorsstud avhen smplgying relgivelndowphigenay traéxgé@@amn tgchniques such
éése@écwfg)gwﬁﬁgn,eém‘%l%hﬂﬂ)qg Efg\éﬁ'itﬁ%i\é)lp (?fl E)bgdn?@ smn where typically

transfornmation ropor at’i
fewhzcﬁhamlphd@pﬂ aths mléha\m dtaly hrcommdathd mmeﬁdltSImA. Using high

ere t ly 5 fewer.than 1 in 1000 cells have
fﬁg%tﬁw hicg %én}*/‘%\'i‘ amﬂgmé%a%ﬁaagmm ygnly frﬂmg# 239'of the cells

willf hévleeReyrpoRitdP i ta3tting AISNAL Gndl i 1§CfHefé'foﬂentf&51ble to screen the
nucl ei, typically from5-25% of the cel w [T "have

tangeted roHadagcth avithanigihe | negessitin of st $eﬂec|t19g fon eﬁabkeanagratlon of a
een th et ed s di,r ect
SRFRLR ok BEAGIRoaelt or WP ABRERE TRA Puey delialtuag: .

|ntegrat|on of a selectable mar ker. Either isogenic

n |sgpen| be enpl oyed. 10 Exanpl es of
F@iqs s eﬁ*&b#@éﬁ@k?rﬁem%@ gj@ﬁ%goré@ﬁmgrrﬁslﬁgnqeé@ icompawnds such as

a{_nﬁle)fbgg%z loé‘éﬂgss céﬁjfgnm%sthe %h|t§? 1191 1OV u%ng &1EFeL QHshLel N&nes encoding

ty to grow on select strates, genes
rentcimiithgt pxpdmteedctsctalﬂatsxgmabohmh aﬂelllaflimabémesAgwaiesvarlety of such

rg?r ens r% um ne g‘%?lgglfzem\/\ﬂ gﬂg:j St %]f, astiiggtbq ge%{s'lc(a%{:es genes such
a@nﬂiebhégrhfclﬁ er%b1§ttaﬁ&c e NRG) S tﬂe:’ BErdin SREYEheE gene (hyg).
resi stance gene (neo) an the hygronycCi n Tesistance

Sstastablenygykers glspeioelude aen@srmf@nag gbe iahidity d@ gg@wgm certain media
bj, |
S%B{H Fs" %\5& tap etﬁgaféc %&%{}eé ttﬁyrgfd%’g ?(tnha% rtg?' K pﬁra S%e}qe oQiypoxanthlne

es Suc gene

@b@%ﬁbbsy@@z{r&fe&mpom%hicﬁﬁfer the ability to grow on HAT medium
hosphori bosyl t ransf erase) whi ch confer the ability to
(BrrRaxapifingazmrapiesn andihpaidinhantbthehacissiat gl geng r(auamne/xanthme

I%Bﬁﬂbgkgﬁygﬁgﬁg ygﬁmﬂhggé é bos§@$&§%s#%rasefHWﬁqgﬁHOhcaMd

adkhiogvand) kanthimep rOthéosetee thblerm{rikyrs dpheseoini maramiatan cells and plasmids
carrying a variety of selectable markers are described in Sambrook et al, Molecular
Cloning - A Laboratory Manual, Cold Spring Harbour, New York, USA, 1990.

The preferred location of the marker gene in the targeting construct will depend on the aim
of the gene targeting. For example, if the aim is to disrupt target gene expression, then the
selectable marker can be cloned into targeting DNA corresponding to coding sequence in
the target DNA. Alternatively, if the aim is to express an altered product from the target
gene, such as a protein with an amino acid substitution, then the coding sequence can be
modified to code for the substitution, and the selectable marker can be placed outside of

the coding region, for example, in a nearby intron.
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adeni ne and xanthine). O her selectable markers for
use in manmalian cells and plasmds carrying a

wo200401y2Df sel ectabl e markers are descri bed i CT/AU2003/001078

Sanbrook et al., Mlecular doning - A Laboratory

Manual , Cold Spring Harbour, New York, USA, 1990. 25

The preferred | ocation of the marker gene in the

targeting construct will depend on the aim of the

gene targeting. For exanple, -BZ-the aimis to disrupt

target gene expression, then the selectable marker

can be cloned into targeting DNA corresponding to

codi ng sequence in the target DNA. Alternatively, if

,ﬁhe $¥n1is to express an altered product fromthe

her Splactablyemarkes ypay deperd ot P gremoter fanergessigngand the marker
Y B e RO 1TF (AR E SRR SR (i el Boing targeted (e,
mekayitmbhakangdnes usahindergptizgr mdmmalisn dell9)f Hotvereercivds prgferable to

regi on, for. exanpl [ near i.ntrqn. ..
rSiaks Bt 5n AP RORs o Gt pron phdisy doap o function in the
18@piea! cdIBY AdRRRNEhnsHer iof $rafyRipR6HTRAiBRtb1P FegfoRI #8 aVARble for such
and the marker. gene may be derived froma very

rypgsey weludinggy dor eSwemple matdbothipaginipsemetersn ghymzidipe tkérpse promoters,
. yot | . ge d i argetin
et pRERGS OISR 1nr BRAGHSE  SVART AR and  human
dyem%@abﬂrhi pﬂfnh(génsaff\ widehptsed emhlli:blet isahs @Si\lﬂtﬂe@l’ltliiihsmid which has
inery known to function in the recipient cells. A
tf@ﬁ@%@% REYPYGR P%‘P%H‘?QE?‘?S&Y?%?&PC iuﬁﬁiiricgmralnofr%@ PYAS ealy promoter
AYabhRR B HAhmAHED ccl RUEHXERSR tb¥5d 1801aR IntibiBlic FABERKSE neomycin). A
net al | ot hi onei n pronoters, thym di ne ki nase pronoters,
nudsbge toff otimroyestatioss magmbm egployed it enhammet expsessi®W4Ef the selectable

ronpt.ers. and _human, cyto | ovirus,pronoters. A o
ieRER o Glist e len o6 e ARBEDIh A FopRAT TR it hgsaddition of
syRthehe rh@tdtni ialtialien RYgicAchBSMNeInsaitive a8 endRMe promoters may

under control of the SV40 early pronoter and confers

berisedinmal i an cel I's resistance to 418 (an antibiotic

related to neonycin). A nunber of other variations

may be enpl oyed to enhance expression of the

HelR¥Adbpeferatly mevdifiedbyalivmelbg@sirkcombsnatfonaThé taéget DNA can be in
addi tiop of pol y(A) sequcfnce and the addition of

o8y rRrBAelI Of thin el sl ingliding s usdeptctndeitopspyia and can be an

if@BSdeht Ui ek8n B htdoR 4 felgRlafor PSORBAG! 6t diH¥egidw bl .
lThgts%NA is,e prrlefer gbi y r%oglfb{?eﬁﬁgy hor?o o%%%‘gb eé’ﬁ'&éhes
recombi nation. The target DNA can be in any organelle
I—ﬁr{l%lgg%%gélggl 15%?&%#?@%%%1&1%’( 1Is f‘]f ler:]althCJO%)d ?de%{]lgal with a reference DNA
sequence. An indication that two sequences are homologous is that they will hybridize

with each other under stringent conditions (Sambrook et al., 1990, supra).

The present invention further contemplates co-suppression (i.e. sense suppression) and
antisense suppression to down-regulate expression of G-CSF or G-CSFR. This would
generally occur in a target test animal such as to generate a disease model.

The gonctivalle mindificd aapmnds v alzo prodies lavger anourios of GO0 ¢ G CSFR.
For examiple, over expiession of pormad G080 o G-URFR may proanee daminant

negative effvcts and moy become nselnf disease models,



i ntact gene, an exon or intron, a regulatory sequence
or any region between genes. 20 Honol ogous DNA is a
wobbhimergeence that is at |east 70% i dentical wWd¢TAE2003/001078
reference DNA sequence. An indication that two
sequences are honologous is that they will hybridize
W th each other under stringeng.conditions (Sanbrook
et al., 1990, supra). 25 The present invention further
contenpl at es co-suppression (i.e. sense suppression)
and antisense suppression to down-regul ate expression
of GCSF or GCSFR This would generally occur in a
Aédbghﬁgly eatotiamiaspdct 6fitHe fSschDingemtnais &likc@ 36 aSRenetically modified
% WD 2004/ 017727 PCT/ AU2003/ 001078 -33

AR Y PHEIRTESS gt SraEtinEsquece spcqdiag HreSk ar GrGRt i on
is directed to a genetically nodified aninma
over - expressi ng a genetic sequence encodi ng G CSF or
ASgostiRallp madifedetnimall ingludeda fraesgenicianirhali oc b (fkiesckaout” or “knock-
.t;ans%Fnlc animal, or a "knock-out" or "knock- in"

The present invention is further described by

the following non-limting Exanples. WD 2004/017727
PCT/ AU2003/ 001078 -34 EXAMPLE 1 M ce C57BL/6 (B6;
Theineseyiayentigris fusihsedsseribeddit the fellpwing nen-Higmitug Examples.
and Eliza Hall 5 Institute (WEHI ) Aninmal Supplies
(Victoria, Australia). G CSF-deficient (GCSF-'-) mce
were obtained fromthe Ludwi g Institute for Cancer
Research, Victoria, Australia and were produced by
targeted disruption of the Cysf3 gene in 129/ OLA
enbryonic stem (ES) cells, which were injected into
B6 bl astocysts (Lieschke et al., Blood 84: 1737-1746,
1994). M ce were backcrossed greater than twenty
generations onto the B6 background. Al mce 10 were
> 8 weeks of age at the tine of experinmentation, were
fed standard rodent chow and water ad |ibitum and
were housed (<_ 6 mce/cage) in sawdust-lined cages.
Al'l ani mal



10

15

20

25

30

procedures were approved by the Institutional Ethics
Comm ttee. EXAMPLE 2 15 I nduction of nBSA/IL-1-induced

wa@edaohoites (acute arthritis) The procedure wasPGEAEL006M01078

that previously described (Lawmor et al., Arthritis
and Rheumatism 44: 442-450, 2001). Mce were

anaest hetized and injected ipgga-articularly. into
the knee joint with 10 I of 20 nmg/mm nBSA (Sigm, St
Louis, MJ). Control joints 20 received the sane vol une

of vehicle (normal sali nek’ﬂ‘%ﬂéﬁ’i re next injected

subcut aneously (s.c.) into footpad with 20 |
of 12.5 g/m reconbi nant hunaicel L-1 [3 (Specific
Activity 5 x 108 U ng; Angen, Thousand QGaks, CA) in
normal saline/0.5%(v/v) normal nouse serum (vehicle)

/88BN vAkd | R YR ﬁﬁg@ﬂ@% %Btah{éﬁi f ttheé\gq?t?ﬁfm and Eliza Hall

ce were sacri (or a ndi cat
Ipssitute WEHKD eAhimed Sjypplies §Vet@is exhstrakih). G-@8E-deficitA%G-CSF™) mice

/ tral -buffered f. lin f t least 2 days, ..
e Abaited ot Lot beliflhe s Bar dmetec i Gione. RiSialia and were
PE&RicE@BS tdrfetdd di’éﬁfpﬁgﬁ oF tl@t%)%fﬂgé?kriﬁllw/@ﬂ% ERBERnic s}_%%(ES) cells,

t
m apart and stained with haematoxylin and eosin (

whicks $eeess é1jptech intp dithblastggysta (LiviohRe @4 ub1 Biwd 84: 1737-1746, 1994).
RCT/ 7 - 3 t..of artheity S .
5E AR e RS0 TE R Pl S e fioums. At mic

WRER@188EKs dffagafat theitinhés of\eNpRriARERESE Uverk f&1 sthitiaid rodent chow and
space exudate, synovitis, pannus formation, cartilage
veater @b hiditdmganddweicomusathéS® magedcageniheshvwdist-Eraderagey. All animal

R T R R e b e

denonstrating 5 inflammatory arthritis if there was an
exudate score of 1 or nore and synovitis score of 2
or nore. Destructive art hEXAMPMS2 ¢l assified as a

score of 2 f . . for
cartil age g;r%{é'f gé";@gﬁg‘g ed‘ r g‘?ﬁ@%ﬁ .awﬁ[és g‘%/cé‘ f%%rﬁﬁ'tr’rtgsgn
hi st ol ogi cal severity score was also calculated, wth

maxi mum possj bl e scare per, joint of 25 (Lawl or et o
.Pmé%? was, by onsiff Aipviowls deseried sdapieing! whr dlrthritis and

weeRanish 4nd4833655wA). 0l Yrel DacGREiAd 308 injected intra-articularly.
into the knee joint with 10 pl of 20 mg/ml mBSA (Sigma, St Louis, MO). Control joints
received the same volume of vehicle (normal saline). Mice were next injected
subcutaneously (s.c.) into the rear footpad with 20 pl of 12.5 pg/ml recombinant human
IL-18 (Specific Activity 5 x 10® U/mg; Amgen, Thousand Oaks, CA) in normal
saline/0.5% (v/v) normal mouse serum (vehicle) and the injection was repeated on the next

2 days.

Mice were sacrificed on day 7 (or at indicated time points), the knee joints excised and
fixed in 10% (v/v) neutral-buffered formalin for at least 2 days, decalcified and processed
to paraffin. Frontal tissue sections (4 pm) were cut at 4 depths approximately 100 pm apart

and stained with haematoxylin and eosin (H&E) to assess joint pathology.
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10 proteoglycan | oss. EXAMPLE 3 | nduction of collagen
i nduced arthritis (CIA) 15 Chick type Il collagen
w@ aiok/018egma) di ssolved in 10 mM acetic aci d ORET/AUYB/001078
at 4C at a concentration of 2 ng/m, was enul sified
in an equal volune of Freund's conplete adjuvant
(CFA), prepared at 5 ng/m bysjaddi ng heat-killed
Mycobact eri um t uber cul osi s (strain H37 Ra; Difco
Laboratori es, Detr0|t , USA) to Freund's inconplete

fsgésg}ﬁ)%m of( %Iéﬁtgﬁ) grf 1&d 'bﬂr‘gﬁ eg Igfrg :egggr{errg%ﬁal %Epups Five

cohdpbnd¥® df afthtifie »eéwl &séﬁﬂecﬂn de.t hoifit Wpscd eRe@it€d sﬁibvms pannus
days. | ater. Aninmals were noni tored for erythema and

fgmtaoinn%#agr %bowg@dewrh ilhgse ‘gerérgéaqﬁd\fehsetverltyefgan 0 (normal)
vete). | BERSd dn'¥RE khl;tf?l'bgi{égl LRré0 éﬂﬁ’% wer-gha ﬁﬁ:rd' aﬁgdemonstratmg

sys em was as previously- describ Canpbe et a

igilaropet@ny dubnitiaif tidre Waranckodpe S®re 466&r bE&rS pnd B\ilmvmsOscore of 2
= 25 rmal .. 1 = slight,s l.ing, 2 = tensi ve

& e v s P SRt sefee o2 T BB for papgus and 1 or
dr&erBX barUMgs GRA/Br B6te dBRHRIALIYRSThEDvefdll Iﬂbﬁﬁhlstologlcal severity score
assessnents were conpleted by two independent

Was\adsst ¢adeniated, with ﬁd@a;um@mmvémbkpﬁ@ptmuamt of 8% ﬁbawlAr et al., 2001,

LS8 0SB S AT A0 oGRS MR o

plr&Eogy@inrlesi;.sectl ons (5 mM of the front and rear paws
of four mce with the highest 30 clinical scores were
eval uated as previously described (Canpbell et al.,
2000, supra). At WO 2004/ @&M}L / AU2003/ 001078 - 36
day 30 and the day of sacrifice (day 62), blood was
taken for det ednilwcttonof colflagwrmdmaedtarthﬂﬁsl(cm,) EXAVPLE
4 5 Adm nistration of GCSF Intra-articular G CSF and
IL-1 Mce received daily i.a. injection of 10 | of
IL-1 (25 ng) or recomnbi nant human G CSF 10 (rHuG CSF;

Chidk tyBe 31 cdlla?&ﬁj (GII5S@na dis¥EINeC 1re1d BV1iab&tic A9 BRmight at 4°C at a
saline/0.5% (v/v) norrm nmouse serum (vehicle) on

cgagestration oAkl nze/mi was wewidsified in fanceqabryotimye f direind’s complete
ald%v 1S (CFA), prepared at 5 mg/ml by adding heat-killed Mycobacterium tuberculosis
(strain H37 Ra; Difco Laboratories, Detroit, MI, USA) to Freund’s incomplete adjuvant

(Difco). Mice were injected intra-dermally (i.d.) at several sites into the base of the tail

with 100 pl of the emulsion and this was repeated 21 days later.

Animals were monitored for erythema and swelling of limbs and a clinical score given to
each mouse 3 times a week for up to 40 days. The scoring system was as previously
described (Campbell et al., European Journal of Immunology 30: 1568-1575), where 0 =
normal, 1 = slight swelling, 2 = extensive swelling and 3 = joint distortion and/or rigidity
and the maximum score per mouse was 12. Clinical assessments were completed by two
independent investigators blinded to the experimental groups. At sacrifice, paws were
removed, fixed, decalcified and processed for paraffin embedding as described above.
H&E stained sections (5 pm) of the front and rear paws of four mice with the highest

clinical scores were evaluated as previously described (Campbell et al., 2000, supra). At
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assessed histologically on H&E stai ned sections.
Subcut aneous G CSF in lieu of IL-1/3 in acute
wa@edohnit’es 15 Mce were injected i.a. wth nBS2A/anzhos/001078
treated s.c. in the footpad on days 0-2 with either
IL-1 (250 ng) or rHUG CSF [filgrastim (15 g) or
vehicle control. Mce were saggificed at day 7 as
descri bed above. 20 Depletion of neutrophils in W and
G CSF mce W (B6) and GCSF' /" mce were treated

e 3R 3 8865 Cxpends (Y 3B ity Pl SgeppifiogySFserum ani-
amade! onal anti body (mAb), RB6.8C5 or isotype control

mAb GL121. Mce were then treated daily fromdays 3 25
to 6 wwth 0.5 ng of mAb. Peripheral bl ood was anal yzed

for neutrophil counts on and 7 by
differential cell count a%“s‘?&lg% 2004/ 017727
PCT/ AU2003/ 001078 - 3AdudAFuttorbofflGe@SF proliferation
assay | nguinal |ynph nodes (LN) were harvested from
mce (n > 5 mce/experinment) imunized 5 for CIA,
ma%zéiﬁabsc;afs}ean@m pary injection. Single cell

ar ed in RPM containing
2 mer capt oet hanol (50 M and 5%(vo|/vo|) fetal bovine

NIREBYGR iy e SR STk WEALe T (3 Bk Ot S nbipb aman G-CSF
Bskicson. Lahwal gnd ﬁrﬁggobgmﬁ&@gsaﬂ}ﬁwnéﬂa‘i %xhnevw( (y/¥) normal

and stinmulated with enatured CI'l (boi
mousai seomeyehile) bs dags @, ilnandoAt Micd overe/ 2adrificed omt dB7€ and joints

5% 10 supe ants taken at 20 and 48 hours,
a%?ﬁﬁ“ﬁ%%@&g%ﬁy Bt SBeaniciotn 1 o [3H thyni dine.
Cells were harvested with an Inotech Cell Harvester
(I not ech) and [3H] thym di ne incorporation was
Mo arianaons 41 e Hew, [ in aealelartiriisi f er ati on using a
m cr opI at e SCI nt| I lation counter (Canberra Packard,
Victoria, Australia). Aliquots of cell supernatants
were taken at 20 and 48 hours. 15

Mice were injected i.a. with mBSA and treated s.c. in the footpad on days 0-2 with either

IL-1 (250 ng) or rtHuG-CSF [filgrastim] (15 pg) or vehicle control. Mice were sacrificed at

day 7 as described above.

Depletion of neutrophils in WT and G-CSF” mice

WT (B6) and G-CSF”" mice were treated intra-peritoneally 2 days prior to disease
induction and on days 0 to 2 with 0.6 mg neutrophil-depleting monoclonal antibody
(mAb), RB6.8CS5 or isotype control mAb GL121. Mice were then treated daily from days 3
to 6 with 0.5 mg of mAb. Peripheral blood was analyzed for neutrophil counts on days 0, 2

and 7 by differential cell count analysis.
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Fl ow cytonetric analysis of infiltrating |eukocytes
Patel | ae and attached soft tissues from

woBBA0sERT ne-treated B6 nice and nmBSA/ | L-1- treat/ad2@®8/001078

and G CSF-/- mce were dissected on days 3 and 7.

Bone, fat and nuscle 20 fragnents were discarded, the
synovi umwas mnced into 2-nmm pi eces and digested into
a single cell suspension using 2.4 ng/m dispase |
(Boehringer, Mannhei m GErnan37: 1 ng/m coll agenase
type Il (Sigma), and 100 pg/m DNAse | (Boehringer
Mannhei m I ndianapolis, USA) in RPM 1640. The
suspensi on was gently agi EXAMPME @7 C for 45 min and
t hen washed t hrough a 70 Ylon cel|l strainer

(Fal con) with 10%[v/ %4&’ rYORESY Cel| counts
were performed prior to cell staining.

Non- speci fic-staining was bl ocked using rat
Iaguinalipngl npdgsRLND /ware hareests Tms mice (lppe mictEXperiment) immunized
IAC§§ 6-5L@§3s e@EelrtLR%{rgargq Sjegt%ﬂ 4 -IE: )%usﬁgﬂi%ﬁ Were prepared in

|rg|h|a were s |ne

laid o] bdsnthlatngdz fridkcaptilethai®IUSe LMDAId25% F(balwdm&w JboBRAB serum (FCS).
D ego, l'ifornia, LE%? and fluorochrome streptavidin

I O Gr (BACCHR) . 2GR weye pined GoAsbw: btk Soaell plate (Becton

s D5 i DL s SR g5l 100

d%g%{eg]dﬁl %ng@Tl/OAH%QQgS/) Q8 Afere 1€i§1b5§:8 3&2‘72 gﬁ&rsea? shan (5% CO,),

kers such as CD4'that are cleave
shpmatdxhtertek&n ael0 sandwe§ éhoas| Iaﬁ«tt}ﬁthednfm?%e//ﬁnaF@B whh 1 pCi [H]
BS. and stgl ned for fluorescence activated cel

taypidingg Celisameye harvested/pyigh ﬁncmomehngeléslégygst%rn @inotech) and [*H]
t%lftHWﬁ&o@%nﬁl QQk Cxﬁéasﬂééﬁ”éé b1 Gt of FIN- 611 gxlo%lﬁerr%ﬂgl using a

wer e sured 1n T cell supernatants by c
IEilgt(&Me ssinhbatpai ceeuhter r(ﬁianinﬂrmnlédckaﬂt \bcidne,sAustr}ma) dAlinguots of cell

he manuf acturer's . ructions (Pharm ngen). 10
SEB?rﬁ?ta‘étﬁ Wt @ﬁ?'é?fg?casp@é‘%ﬁﬁpﬁhol ogi cal quantification
H&E stained joint sections (n = 2 section depths per
oi nt) wer e anal ysed for exudate conposi tion by
p g ~ ' 1g Eakodyegkocyt es,
nnnocyte/nacrophages and 15 |l ynphocytes in 5 grid
areas of focal joint space exudate at high
Pagediat fand adtfaclied( I6FO Pxgues from mBSA/saline-treated B6 mice and mBSA/IL-1-

treated B6 and G-CSF-/- mice were dissected on days 3 and 7. Bone, fat and muscle

fragments were discarded, the synovium was minced into 2-mm pieces and digested into a
single cell suspension using 2.4 mg/ml dispase II (Boehringer, Mannheim, Germany), 1
mg/ml collagenase type II (Sigma), and 100 pg/ml DNAse I (Boehringer Mannheim,
Indianapolis, USA) in RPMI 1640. The suspension was gently agitated at 37 °C for 45 min
and then washed through a 70 pM nylon cell strainer (Falcon) with 10% [v/v] FCS in
RPMI. Cell counts were performed prior to cell staining. Non-specific-staining was
blocked using rat anti-mouse FcyRIIW/III (CD16/CD32; clone 2.4G2; American Type
Culture Collection (ATCC), Manassas, Virginia, USA). Leukocytes were stained using
biotinylated rat anti-mouse CD45.2 (PharMingen, San Diego, California, USA) and
fluorochrome streptavidin tricolor (SA-TRI) (Caltag) and combinations of Ab listed below
in EXAMPLE 12. Synovial digest cells were also adhered overnight at 37 °C, 5% CO; to
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EXAMPLE 8 Determination of serumanti-Cll antibodies
(Ab) 20 ELI SAs were perfornmed to detect Abs to ClI as

w@e@niootrst y descri bed (Canpbell et al., 2000, PG/AU2)03/001078

Hor ser adi sh per oxi dase-conj ugat ed goat anti-nouse |1gG
(Sigma Chemcal Co.), I1g&b, 1g&c, 1gd, 1gG& or IgM
(Sout hern Bi ot echnol ogy Assockates, Birm ngham

Al abama, USA) antisera were used as detection Abs.

St andard curves were constructed from pool ed sera of

hyper - i nmuni zed A/l mc ,hg arbitr uni t 25

(BB TG OB rares S S 12 P EarEieleanr i dispesh, Mot adherent cll
Wt lcoH&vtdd ined %S FE PInCPBIS 288 shiddedefofMdorescence activated cell sorting
Cl1/CFA-imuni sed mce were captured with rel evant

Yo total 1gG IgM I1g&c, 1g&b, 1gd, 1gG3 and.
I gA and 30 detected using horseradi sh peroxi dase
(HRP) conj ugat ed Abs (Sout hern Bi ot echnol ogy
Associ ates, Birm ngham AEXSMPLEJSA). WO 2004/ 017727

PCT/ AU2003/ 001078 -39 LE 9 Peripheral bloaqd
| eukocyt e é’%’ﬁ%"s}f@f*‘i %éé@‘ﬁ!ﬂed’é‘(fpﬁﬁ@gﬁﬂ W Aicptigrm
mce by retro-orbital plexus venesection on days 0, 3

5 and 7 of the acute arthritis nodel, and collected in
IENTA e daand dLtAvers mdabirad sn Tlcald bgubrndtarsstby oaptdre BLIS Ae using paired

nmouse into. 3% /[v/v] foetagl calf serym (FCS)/ osphat e
Bk el baien dotdbeiad 10 SRRy 1t e CPampE).
differential analyses were performed using an Advia
120 Hemat ol ogy System (Bayer Di agnostics, Tarrytown,
R extedake lewlgRyte Mzb@lbgicﬁwgﬁ@@i%re al so done on
cytospins (1x105 cells centrifuged onto a m croscope

slide at 10 1200 rpmfor 7 mn). EXAMPLE 10 Joi nt

H&E| agimed jot skenedso@s =i 1 sé@idpodepehst gerdbin€Civere analysed for exudate
intra-articular,  adm nistration of G CSF 15
composition by quantifying polymorphonuclear leukocytes, monocyte/macrophages and

lymphocytes in 5 grid areas of focal joint space exudate at high magnification (1000x).

EXAMPLE 8

Determination of serum anti-CII antibodies (Ab)

ELISAs were performed to detect Abs to CII as previously described (Campbell ef al.,
2000, supra). Horseradish peroxidase-conjugated goat anti-mouse IgG (Sigma Chemical
Co.), IgG2b, IgG2c, IgGl, IgG3 or IgM (Southern Biotechnology Associates,
Birmingham, Alabama, USA) antisera were used as detection Abs. Standard curves were

constructed from pooled sera of hyper-immunized DBA/1 mice using arbitrary units.

Determination of serum Ig levels

Serum Abs from retro-orbital sinus bleeds of naive and CII/CFA-immunised mice were
captured with relevant Abs to total IgG, IgM, IgG2c, IgG2b, IgG1, IgG3 and IgA and
detected using horseradish peroxidase (HRP) conjugated Abs (Southern Biotechnology
Associates, Birmingham, Alabama, USA).
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It was first investigated whether granul ocyte-col ony
stimul ating factor (G CSF) has pro- inflanmtory

wW@e@peItRES in joints by intra-articul ar injece@DAU03/001078

rHUG- CSF (0.1, 0.5, &1 g) into the knee joint of
wild type (W) C57BL/6 m ce over three consecutive
days. Controls included intrggarticular injection of
IL-1 (IL-1; 25ng) and vehicle (0.5%[v/v] 20 nornal
nouse serumin normal saline). On day 3 joints were

taken for histol ogical It was found that
G CSF i nduced inflanmmati omge dependent nmanner
(Figure 1), alt hougi},,bh@mvg@pgrp@gm;?gcgh,ggn ficantly

| ess than that induced with IL-1 result shows

t hat exogenous G—CSF has pro-inflammtory effects

Pr%l%gélgleyg (ci)p ess 4 @ f&Hﬁ‘n nﬁUCE%Q%jYEI Et[bgt&ln?q’fé ggge(;ﬁql?gﬁ days 0,3

andViesf thg aicetetdrthritis waldek nadicotiéctéd MSEDTA ¢oacid tabésaiBM was flushed
#Epg-g?)l(piel {n:lllr :Pré%ijn&peced Ielg) Icg/m‘[a}vj) rféﬁalegj Eélzlgl C@/ phosphate buffered
shﬁhee GRS ITofal lWlktoeytE Leoi],mtslalnd]dlffg’x%nhildéfﬁﬁgeé Qlepd p?rg{/naed using an

| ammEti on in but at a ‘reduced
A;dxmé% Bletn@tqlum&rstesﬁ (BayceDéa@ngstroa, Payytovteidens tYoak, BBA). Manual

downstream ;sator of .1L-1 in the WO .
Bl s e oA AT SRTTEO Bl e Ginitomed ol A core stide a
1208 pph&ot Nhsiny. eduction in inflammatory features in
G CSF-/- mce, there was no difference in articular
cartilage proteoglycan |loss (Figure 2B), suggesting

that IL-1 can directly rigi | age. 5 Peri pheral
bl ood, BM and synovi al i g?ﬁ&%?légg anal ysi s To exam ne

t he ef f edbint difletriondiEbvelopseincrespumst hedired Draravaktivular

response i nduced by SA and | L- i pheral bl ood,
BM and synovi um ver e C4RERSTatign J&éﬂ@g(} CSF-/- mice

treated i.a. with nBSA and s.c. with either IL-1 or
saline vehicle, at days 0, 3 and 7 10 of this nodel.
IRwas firs investigateduwhiethel amneloszmlcmy stimublatingFfagtor €GECSF) has pro-

LEREE pEorRek i I ety Gl R Shor SRR SR -1, 05, & 1
f}r% the 1iHe6 §oinBSf Wﬂuﬁﬁg (o) GS?B@/@%%SJ%@%@@ consecutlve days.

able 2 reflecting the nobilisation of BMcells
19lst e udle@ontra-mgwat ogeciioadofilt-h (B61mi28eg) z@dcwudle (0.5% [v/v]

had si |f|cantl uc ers. o
RePdJarat P R Fomil, WiREh<oS BV TPRLE e dgken for histologial
a@idéﬁ}iﬁitol’tydfﬁsfoaﬂdj that G-CSF induced inflammation in a dose-dependent manner
(Figure 1), although the response was significantly less than that induced with IL-1. This

result shows that exogenous G-CSF has pro-inflammatory effects within the normal joint.

EXAMPLE 11
G-CSF-deficient mice develop less IL-1 induced joint inflammation

To investigate the involvement of G-CSF in modulating local IL-1-induced inflammatory
effects, mice deficient in G-CSF (G-CSF-/-) and B6 mice were injected i.a. with IL-1. IL-1
induced joint inflammation in G-CSF-/- mice, but at a reduced level compared to normal

B6 mice (Figure 2A), demonstrating that G-CSF is a downstream mediator of IL-1 in the
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15 nyel ocytes in the BM conpartnent (Table 2) both
basally and in response to IL-I. B6 mce devel oped a

woread77per i pheral neutrophilia during the coure®RADR003/001078

acute arthritis. In sharp contrast, GCSF-/- mce
exhi bited a significant neutropenia over the course of
the nodel (Table 3), indicatygg that the neutrophilia
i nduced by IL-1 is G CSF dependent. 20 Investigation
of the cellular conposition of the inflamed synovi um

i$los Eabistret DERE B pefeindnin ety RabfesSRafsh mice, there

Wdsi i@differefide 1) arti&Rhd cae@dgd pro&fogﬁ/)émwsgkmgh&szm ﬁig@@éiing that IL-1
reveal ed approximately 2-fold reduction i'n

ceedireethy damaggcanidggey in nBSA/ | L- 1-treat ed GCSF /-
joint synovial tissue, conpared to nmBSA/IL-1-treated
synovial tissue fromB6 mce (1.87 0.07 x 105 cells/
Boip2eralBESSHSBM ol synovial invratesardlysd 0. 10 x 105 cel | s/
B6 nBSA/IL-1 joint versus 1.66 0.05 x 105 cells/

G CSF-/- mBSA/IL-1 joint). In particular, there wer e

T Sinkihé and eff@&y%ff'@@%F' &ﬁdéﬁ@% Bﬁrtﬁe%ﬁ& &gﬁfﬁ’s‘%rﬁduced by
of neutrophil GR1 th tlne Ints

a8 Sheand ILak peen@h@al blngd,u BMtand qwaowmt wg@ takeh fmmtﬁ& and G-CSF-/-

|nf|I hage/ npnoc (gRI CD!

n&cﬁ el;lteél‘eno i}g?%cé%%angésc YvngleYuherZ[H \%Fﬁﬁlg N5 ‘r??aﬁgsgaygfo 3 and 7
dVHEﬁSHﬁ’d‘del 3ResMs 20O 4y TR Tabhle T MPOO0ADhL BThre 641} CSF deficiency
CD16/ CD32+ and CD44+ cells in the synovial tissues. of
resuttedtin 2 biynted peutrorhiligirespoase MmB'SMIs bg%kﬂseqlwgartthm both B6 and

PSP ARYe REs feﬂEer ;lﬁ)dILf Pﬁdrﬁﬁfstlfaﬂl)xlx Ta@@@t l;g%ct%%ﬁlg %?o%lhsatlon of

activation on synovi al t al ni
BMn:-eHsi fveo et bloed kWhgh eemaairbé |W1thvBﬁ miigéyt G-€I8F A meica hsdsignificantly

ri e RS o SR o PR GrB. Gt e b promyelocytes and
thy b dyteskinnge BM d’(‘)@ﬁpaﬁﬁieﬁt gﬁ%ler @pbbthsoaamy BREL HPRIAAIRS to IL-1. B6

into the joint but also o ynmphocytes (Figure

neicy dei@o@dﬂé/ﬂlﬁ@(@pml@t n@nrqpfmlraednrrrtgoﬂmelc@ursn of-acafe arthritis. In

c t e t.ory arthrj
Dbl §-GRETRINS, (B BHIED BN alshpshid S o e of te
rﬂ(ﬁd:eﬂl (Tdbiles3), hdizabib that thEineetryyttlia Hid0EYdybya 1L B &UGICIH dependent.
neut ropeni a (Li eschke et al., 1994, supra),

‘neutrophils were depl eted
Investigation of the cellular composition of the inflamed synovium of mBSA/IL-1-treated

G-CSF-/- mice also revealed a reduction in infiltrating leukocytes at day 3 and 7 (Figure
6A-C). Cell counts of synovial tissue digests revealed approximately 2-fold reduction in
total cellularity at day 7 in mBSA/IL-1-treated G-CSF-/- joint synovial tissue, compared
to mBSA/IL-1-treated synovial tissue from B6 mice (1.87 + 0.07 x 10° cells/ B6
mBSA/saline joint versus 3.13 + 0.10 x 10° cells/ B6 mBSA/IL-1 joint versus 1.66 + 0.05
x 10° cells/ G-CSF-/- mBSA/IL-1 joint). In particular, there were significant reductions in
the percentages and numbers of neutrophils (GR1hi CD11bhi) at both time points, as well
as reductions in the percentage and number of infiltrating macrophage/monocytes (GR1lo

CD11bhi). Other phenotypic changes included lower percentages of M-CSFR*
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15 using the nonocl onal antibody (mAb), RB6.8C5. WI
and GCSF' /" mce were injected intra-peritoneally

W@ 2oop/0)772f t h anti-neutrophil mAb (RB6.8C5) or PEDAYR®3/001078

control mAb (GL 121). Peripheral bl ood was anal yzed

for neutrophil levels on days 0, 2 and 7 by
differential cell count analygis (Figure 7A). In W
animals treated with anti-neutrophil nmAb, >90%

depl eti on was observed at all tines conpared to

] ont reated 20 aninmals (whj.c . .

GBY BT S el sl in oy ol RBuer SOt wiseomith acute
@ithrivd, stisestidl dhat TUCSERRBIBE Rqt BYE KRB Bl Hduehidbf these activation
(Figure 7B), although it did significantly decrease
magkersiopishrovdgaels.exudat e. In contrast, G CSF"'" mice

were relatively resistant to di sease and additional
neutrophi | depletion did not further reduce di sease

Staumgi dfynonfidigrdnn tbukatyass afiatovetrtightr @diued hled revealed a reduction in

ils in the GCSF'" nice i lely. .
CHoK BB e g deY BrveBes e Shat (RSAF it Febiredi s depicking of
Rt Rly hbsrophifé MRl Enéﬁoﬁ%ég&eﬁﬁé‘sthﬁ&ﬁ: bEAAsOYridY4* g %/E)nphocytes

substitute for I'L-1 in acute inflanmatory arthriti

(Bigure €Cof nice treated with nmBSA and G CSF

(nBSA/ G CSF) devel oped inflammtory and destructive
arthritis, although this was | ess severe than
MBSA/ | L- 1-treat ed ani nmal SEXWMPOR/1017727

PCT/ AU2003/ 001078 = -42 éFi gure 4A-B). The major cells

i nPeRlesion phveeyteaphils innG-GYE ™ pind B Trassrintacate inflanynaseny erthritis
wer e nonocyt e/ macr ophages, conpared to the

predom nantly granul ocytic infiltrate in

ToBSA¢stiigate-wiradhee ¢ltk @dadiiontin snBSAES4 -indsaedtasthaitiom GHESF” mice was
system c admnistratiqn o exogenous G CSF can g

sf ta Efépﬁiogll qeytrm 1e5c8ke gt ag,yi;‘pgmsgurpl,_rfurrﬁphlls were depleted

dinigVihB GnétycforaP d@ibody Un AN URB6FAN W eS8 mil &efe injected

leads to the recruitiment 6f nonocyte/ macrophages into
intnae p¢ratoneally EQANPIEh1 antenaplid f indibe (RE6.BEPRIor sisotype control mAb

I -4 ndu rthritis A) 0 F- defici ent
GRaatR TP Bl M et e Piotd) Biels P2 D) 2umd 7 by
differtfveal ell-dodhl analpfio (Big@t fR0t $n OV Ti anfmalis te@€ddi ®fih @Rf-neutrophil
sxstemcfllgrastlmonjmnt ) )
mAb, >90% depletion was observed at all times compared to isotype control mAb treated
animals (which developed a marked neutrophilia). Neutrophil depletion of WT mice did
not abrogate development of arthritis (Figure 7B), although it did significantly decrease the
joint space exudate. In contrast, G-CSF”" mice were relatively resistant to disease and
additional neutrophil depletion did not further reduce disease severity. This indicates that

the reduction in neutrophils in the G-CSF”" mice is not solely responsible for protection

from mBSA/IL-1-induced arthritis.

EXAMPLE 13
Exogenous G-CSF can partly substitute for IL-1 in acute inflammatory arthritis

Joints of mice treated with mBSA and G-CSF (mBSA/G-CSF) developed inflammatory
and destructive arthritis, although this was less severe than mBSA/IL-1-treated animals



10

15

20

25

30

di sease, we attenpted to determ ne the absol ute
dependence of the acute arthritis nodel on 15 G CSF,

WQIg00A®1RLTSF-/ - mce. G CSF-/- and B6 m ce werBCT/AU2003/001078

injected i.a. with mBSA (day 0) and s.c. in the
footpad with IL-1 on days 0, 1 and 2. Histol ogical
assessment of disease at day,y revealed a significant
reduction in inflammtory and destructive features
(Figure 5A & B). Safranin O staining for cartil age

rOt eagg%) ﬁl@f’g‘gﬁ’? CFt@g% %?1/ glégli?gq?@n%sgfr T/hrﬁ ergggtél/@?géfa}r%ed animals
V{’é}e BRodBcf/hddr Gl ng dé mr &f Qfée%gé ?Qﬁﬂﬁoc%lﬁﬁﬁltrate in
at O d tron an

I's an inportant I nfl
mBSAALelt-indncadn arthriis miaEBe nmﬁulac shew athahr sststesmcGadiﬁi%ustratlon of

defici epc educ t he d severity Cl.LA
SEbeie PEUSF B0 G Rt et bR sSR! RLarvin this model
ofi adgte Varthei€ig ah@ tigdt GLC SRAeadkQo @XA FcRAthdH of GSHOLY R Hhdc®phages into
of GCSFto CIA, B6 WI and G CSF-/- mce were
théreifi sed with CIl1 in CFA followed by a boost
i njection 21 days |ater (Lieschke et al., Blood
84:1737-46, 1994), and di sease incidence and severity
conpared. The onset of CIEXAMFEESH-/- mce was
del ayed a evel qQped., di ase a  mar kedl
reduced | n% @?}ggdcé‘?ﬂf%%ﬂ%‘ﬂf a@ﬁ"é’(f?fﬁ 4@6”’(’3‘&% ce
(Figure 8A & B). The reduction of disease incidence
and severity in WO 2004/017727 PCT/ AU2003/ 001078 -43

eficient wése hgueyesstusedaqpieviaflanmutire aftbritiendogenous
G CSF in chronic autoimune arthritis. EXAI\/PLE 15 5

Hi st ol | |
15§00 Gheciie-208mbRinkn B1ar™ RERs b DL o igmic Gerastim on joint
duse, eQbfempttd tBAeRARING keI bsbutd depBndeics Bf {Hé%cﬁ‘ﬂegihﬁﬁhs model on

clinical scores during Cl A was perforned. I|ndividu

@&Sﬁs usipgfeCSlcdrmise. Gr%?ﬁ 6 and Bﬁamcf: avege (m@éemmgnBSA (day 0)
t f h
ailg S, (fe L hg qgotggc{ %ﬁgrlﬁgle of d%?fr} abr]q{l?}f) >5)g{c:;a isg%smen{ of disease at

rmne sr gn I can

dagricevdabgiea signifiointatdyctioN i inflamrerly-ahd debteetive @éﬁ]&&é@@ igure S5A

to W mice (Figure 9A), and of the small nunber of

& 1) cvafeinQ\waining ferecagsilagesprofeoglyicat conerpae vapkedsemajos reduction in
oLt A

c%’lgir%% o?tgg%l?’cang] ogl c(gl eajflgéégs&? i Ejélyc;@g:gﬁ/é% oﬁ(F%q d§(g) Therefore,

epdogneusGiCHH tsiap ifnpogantencdiatér d)inflanva@siion and destruction in this model

of acute arthritis.

G-CSF deficiency reduces the incidence and severity of CIA

CIA is a chronic autoimmune arthritis that is widely used to study RA. To examine the
contribution of G-CSF to CIA, B6 WT and G-CSF-/- mice were immunised with CII in
CFA, followed by a boost injection 21 days later (Lieschke et al., Blood 84:1737-46,
1994), and disease incidence and severity compared. The onset of CIA in G-CSF-/- mice
was delayed and mice developed disease at a markedly reduced incidence and severity

compared to WT mice (Figure 8A & B). The reduction of disease incidence and severity in
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hi st ol ogi cal observations are concordant wth the
clinical assessnment outlined herein. 15 EXAMPLE 16 In

woedono1772Tel | proliferation & cytoki ne productPONAUZ003/001078

Cll To assess the cellular immune response to Cll, in
vitro T cell proliferative responses and T cell
cytokine (I FNy and |L-2) prodygtion were neasured in
G CSF-/- mce and conpared 20 to WI. Single cell
suspensi ons were pr epar ed from i nguinal LN frommce

"{{Ei:n &CE\@B%gesfsloe péyor‘ﬁi Srngl% Igg%ol.ag (flé? 11& é:F{omc autoimmune

drgifignses were neasur ed by tritiated TdR uptake in the
last 8 h of culture. Figure 10A depicts the
stinmulation indices observed in GCSF-/- and WI m ce,
whi ch were conparabl e. sof T cell cytokines
IFN-y and IL-2 by G CSF- /P‘?X%lfNWcié‘?I S appeared 25

rel atively nor iiisto{dgiqplnealysiOnf CLEXNIPCEF T tnicerpai r ed
anti-CH isotype swtching fromlgMto IgGin G CSF-/-
m ce 30 Induction of CIA is dependent on both hunoral

i3]l HsassnoNTBNE&FRS ARSI Figaws (feaTRRRB6 #ld G-CSF-/- mice
al ., 2000, supra). It was exam ned whet her G CSF

\{gjlél’f thei l@g\l@eyt glinieq] sgores durinanBLA ovas/ erfoneed. Individual joints were scored

fgog@’%%?fggl?’{ogao gs%Z %)ﬁl%f’{,gel\ﬁ ggd h ds%%nt%eoﬁpc{rmal and arthritic joints

decempared bTkert enae b sigafficaatty gretliet pdrgédtage dVhoanal Jﬁrﬁﬁlﬁ (Zr' CSF-/- mice
m ce at s 30 and 62, there S a_.reductign_jn th

qogwaeaépcl%tlarceﬁtauwc%ﬁ) g6 O(fptﬁaaméll PHmbenghpifested gws in the G-
G fikd, dodSwas gé%p@erlglﬁx o8} qsl cOREE g&lmsmﬂ' "bﬁ’f QP £4d a range of

all isotypes - Ig& c, 1gG&3 an
hisiglgeistls fdzdtla‘BS tm@pamesoﬁ nslcblecﬁ actvene nantlm:ttsy (&igemi P8hi&n@). These
.ce that rra r otecti

}553%"%@ Obéflxa 1945, aLe eqnear g‘t‘fV 3‘6&& &s ﬁﬁgltent outlo ned herein.

endogenous G CSF plays a role |n Ab production by B
cells, at least in response to inmmunisation with
antigen in CFA EXAVPLE 1BXA)PLEréased basal |evels

of 1ginn %Vﬁtr%ﬁ g/r(#{/g}a?tgn% gytopl‘;tre %?(?cﬁcq'ttl)g géak'li 9G

in ClI/CFA-
To assess the cellular immune response to CII, in vitro T cell proliferative responses and T

cell cytokine (IFNy and IL-2) production were measured in G-CSF-/- mice and compared
to WT. Single cell suspensions were prepared from inguinal LN from mice immunised
with CII in CFA and stimulated for 72h i vitro with 0 — 100 pg/ml of denatured CII. T
cell responses were measured by tritiated TdR uptake in the last 8 h of culture. Figure 10A
depicts the stimulation indices observed in G-CSF-/- and WT mice, which were
comparable. Production of T cell cytokines IFN-y and IL-2 by G-CSF-/- LN cells appeared
relatively normal (Figure 10B).

EXAMPLE 17
Impaired anti-CII isotype switching from IgM to IgG in G-CSF-/- mice

Induction of CIA is dependent on both humoral and cellular immune responses to CII

(Campbell et al., 2000, supra). It was examined whether G-CSF deficiency altered serum



10

15

20

25

30

I nvestigation of the hunoral immune response to ClI
reveal ed that G CSF-/- mce have defective swtching

wo eawaner21 gM t o | gG response. To det ermi ne whep¢iBEAULG0BS01078

defect 15 reflected pre-existing defects in
circulating Ab, sera fromnaive mce were anal ysed for
total 1gG IgMand I gGisotypgg. Analysis of serum Ab
| evel s reveal ed significantly greater production of
total 1gG and isotypes | g&b and 1g&c in naive

550 S RS TR gL AR MRy vt

aihﬂK)II IEMF inheMaideG-C w2l ﬂnlo@Fa%ﬂam@ la6@ G2GtHefd was alfe@@tion in the
| evel s of non-specific total 1gG 20 were markedly

levoh 26 sl a0k gl G (Digpre #Heééalwg of mﬂh&% usggyé@% revealed reduced

EoRlo®%E <€ Bi t t
pr&;gulgit?log)rél alndtg/? sot @Fm%ém@ dh Igég %& eas ﬁﬂ éu? spsotr}fgt there is a
defect iimmsotypsagvwitnhing tmGaﬁSF-g-emlcmth@:mayEdﬁﬁhﬂhﬁ'e 1® pRHection against

O B et R T Bl 0 P O RERLES S Sk ep Appsoduction by B

delIRak A8 rédporf¥R t@[rﬁﬂ'lﬂﬁishﬁfh wrﬂh Eﬁtﬁé&ﬁ”ﬁ erao Cl 1/ CFA was
due to a defect in T- dependent or T-independent Ag

responses, B6 and G CSF-/- mice were challenged with

the T-dependent antigen [um or with the
T-i ndependent 30 anti genhﬁmgtlr%an in PBS. G CSF-/-

TocesaselbbahDipedls af Iy valive GSTEMS-anice ah@ikcrdasi®rotal IgG in CII/CFA-
2004/ 017727 PCT/ AU2003/ 001078, -45 dependent and

T-i ndependent Ag (Fi gur e MAynisgdmEe&t r ati ng that t he
inmpaired B cell response in ClAis specific to

Igg%r g:?cngleof\’\fhte hufdorall 1Hm%:rﬁ W g% re@eg’éé:%fat G-CSF-/- mice have

tion causes a perip neutropeni a and
deﬁ:t;ttinzesuiimhihgnﬁmhi anIgM toalgG &eimBMTd_débenﬁrﬁehwhéthSr this defect

T ess the rapeut.i c. ap cation of G CSE
rBfles s - g éﬁp ma%lr%#a@égvé‘? eserg TUTP’é’cPaé‘tﬂe Bhieg Wepgpanalysed for

t f e
tbt'élf-‘lg'(](1 @%Mragtﬂ 'Pgaﬁtlslo@@éts Aﬁe[1§5h§ oft deﬁmg Q%%’lee:@és? ié@(\)f%ﬁle@ Qéﬁlﬁcantly greater

9@@@% of tal HegGpandi lsqtyMsrig&?btaad Ig@() ironaive 6t-¢§&-/- mice compared

cont r G 113) mADb. . Was I.oa 1 0} st ere days .

§ WY e & plpr el Bt Rn dt el JhBATTegal ah G YEn i
12ng. F’urﬂd&ﬁn@x‘é bineCTl/eF A-nfluhik&r @rrrszay 1808, 1¥ed]$ of A rddPeBific total IgG
14A). M ce receiVving

were markedly enhanced (Figure 12B). These observations suggest G-CSF plays a role in
B cell maturation, antibody production and isotype switching, at least in response to

immunisation with antigen in CFA.

EXAMPLE 19
Normal T-dependent and T-independent Ag B cell responses in G-CSF-/- mice

To determine whether the impairment of Ab production in response to CII/CFA was due to
a defect in T-dependent or T-independent Ag responses, B6 and G-CSF-/- mice were
challenged with the T-dependent antigen NP-KLH in alum, or with the T-independent
antigen, DNP-Dextran in PBS. G-CSF-/- mice developed a normal response to both T-
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t he high dose (250 g) anti-G CSF mAb had a significant
reduction in peripheral blood neutrophils conpared to

wo smuppe2ront rol mAb nBSA/ I L-1-treated m ce onP®DAL2003/001078

days. Mce 15 receiving the | ower dose of anti-G CSF
mAb had a significant reduction in neutrophils at day
7 only. Analysis of BM popul aysons al so showed a
significant reduction in nyelord |ineage cells in

G CSF-depl eted nBSA/ I L-1-treated mce (data not

Gepebiehe ol 25REMR G, RECTARIE o). ool foch M gofired B cel
regponsd MACIA ik 8peisfid @ thalerfieSAaSEIliNCFAL i - G CSF mAb (250

g) treated mce (Figure 14B). 20 There was reduced
synovi al tissue cellularity (Figure 14C), and a

reduced percentage of i ngil i | eukocyt es,

especi al | y_.neutrophi I S (M?%B% 1 .bhi ; Fi gure o

ﬁﬁ-&lj)‘Slz‘r ﬁcplmmecaur?cepeﬁvp@rdﬂwodﬂ @Mopdm?zndfremd fyfﬂz%ﬁ_ ation in
: ese results show a - endent reduction in

di sease features of &6&?4"%?‘?%(193@"?% esponse to

G CSF inhibition in wild type mce. WO 2004/017727

PCT/ AU2003/ 001078 46 O U p NNN -~-H-H-H-H-H
Tq—|asseSS'tl)eQ,hel:apq:uticeapmj):ati@ of G-CHF Nogkade dn WT- phiced BHmice were

injecieligfior o thd irdulfidrl'of et arihiitis (day'0) With 50%0r 350%16F £l Anti-G-CSF
mAb (clone 67604; R&D systems, Minneapolis, Minnesota, USA) or isotype control
(GL113) mAb. mAb was also administered on days 1, 2, 3 and 5. Peripheral blood was
taken at days 4 and 7 and subjected to differential analysis (Figure 14A). Mice receiving
the high dose (250 pg) anti-G-CSF mAb had a significant reduction in peripheral blood
neutrophils compared to isotype control mAb mBSA/IL-1-treated mice on both days. Mice
receiving the lower dose of anti-G-CSF mAb had a significant reduction in neutrophils at
day 7 only. Analysis of BM populations also showed a significant reduction in myeloid
lineage cells in G-CSF-depleted mBSA/IL-1-treated mice (data not shown). Macroscopic
assessment of arthritic joints of mice treated with anti-G-CSF or isotype control mAb
revealed a reduction in disease in anti-G-CSF mAb (250 pg) treated mice (Figure 14B).
There was reduced synovial tissue cellularity (Figure 14C), and a reduced percentage of
infiltrating leukocytes, especially neutrophils (GR1A4i CD11bhi; Figure 14D), in mice
receiving the higher dose of anti-G-CSF mAb. These results show a dose-dependent
reduction in disease features of acute arthritis in response to G-CSF inhibition in wild type

mice.
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o0 VV ' OOOMMNNI3EOOOVVY 4C70.1C7 P21
w@ZoMhC721U +~ + ++ k, O 4 WD 2004/ 017727 PCT/AU2003/001078
PCT/ AU2003/ 001078 -47 TABLE 3 Peri pheral bl ood
anal ysis of G CSF' mce during nBSA/IL-1-induced
arthritis 5 Genotype Day of _gells x 103 per | of
peri pheral blood nodel* Total WBC Lynphocytes
Neut r ophi |l s Monocytes B6 0(5) 3.771.00 3.170.83 0.33
.06 0.04 0.02 GCSF'/" O (4) 7.51 0.49t 6.88
.381 0.19 0.03 0.03 0.01 B6 3 (9) 2.55 0.30 1.89
.26 0.40 0.05 0.02 0.00TABLBH'" 3 (9) 3.15 0.24
. 7ﬁertﬁteﬂ¢ﬁtbl&d]¢31a O‘leQﬁtG 093 mﬂre@ltrmggn S,QV)ILS’I-I@&MCQI ¢§Qhrttts
0.66 0.63 11°0.06 0.02
: 38 2.93 0.33 0.20 0.04t 0.03 0.00 Perl pheral
bi . .
coGataype 1OBa>peofI det er i I’(&:dsxﬂ)af‘t[ﬁr alrof peripeabloded as
nean SEM dSt],pd
counts; nun%’er in mﬁlalleheSMSym;ﬁoéyh@ nuvdueophifs  1Monocytes
m :
gr Baps on ti 0eS)poi ret77exnm ned3.17i0.83 0.33+£0.06 0.04 +0.02

opmooo

G-CSF™* 0(4) 751+049Ft 6.88+038F  0.19+£003  0.03+0.01
B6 3(9) 255+030  1.89+0.26 0.4040.05  0.02 +0.00
G-CSF™* 3(9) 3.15+024  275+0.18f  0.12+£0.03t  0.03 £0.01
B6 7(9)  3.68+080  2.68+0.66 0.63+0.11  0.06=0.02
G-CSF" 7(9) 328038  293+033 020004t  0.03 £0.00

Peripheral blood was analysed using the Advia counter and cell counts x 10° per ul
determined. Data are represented as mean + SEM.

* Study day O is pre-treatment baseline counts; number in parenthesis is the number of
mice examined for that group.

T P <0.05 between groups on time point examined.

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
includes all of the steps, features, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.
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CLAIMS: 1. A nethod for the treatnment or prophyl axis

of an inflammtory condition in a subject, said
woredrod77eonpri sing adm ni stering to the subj ecPCEHAU2003/001078

effective amount of an agent which inhibits the

activity of an inflammtory cytokine or its receptor

and/ or which reduces the |evel of expression of a

gene encodi ng said inflammuatorsy cytokine or its

receptor. 2. The method of claim 1l wherein the

i nfl ammat ory cytokine is granul ocyte- col ony

stimulating factor (G CSF) or a functional or

structural honolg thereof. 3. The nethod of claim1l or

2 wherein the receptor is the granul ocyte-col ony

stinmul ating factor receptor (G CSFR) or a structura

6LAIMAet i onal honol og thereof. 4. The nethod of any

one of clainms 1 to 3 wherein the inflammtory

conditionis arthritis or a synptomatically rel ated

di sehdse. Admethbe forethb adatdient baprophylakisrafian infl@mmatory condition in a

condition is rheumatoid arthritis The_net hod

.. .b.
Bibiechaiei Mmeody MPTisHE (BWAIStTH8 tpgtﬁézﬁ}lwg@tew pHigrtve gmount of an
%&h%{&qﬁgig% ﬁ)ee%:t?ivitgr be amdaﬂgrllﬁf)rpfacga(olgﬂ@opfts fdc8itB? dnd/or which

ereint subj I's an animal or avian species. 8.
fedecasethh devad fofcexpiressionvifes eeme eheodarg sl infammatorywiytokine or its
9. The nethod of claim8 wherein the mammal is a
IeeRigt e.  SUBSTI TUTE SHEET (RULE 26) WD 2004/ 017727
PCT/ AU2003/ 001078 51 10. The nethod of claim?9
wherein the primate is a human. 11. The nethod of
cl ai 2n 8 Themsithod: o clatmmin wheersim theo thdlammatary. cytpleine is granulocyte-

T Sinyas o ke Tap £ ot B C e Bttty
an anti body raised against the cytokine or its

receptor. 14. The nethod of claim 13 wherein the agent
i s ah anthoawihodaeiselainada@rnd tvherein the receptor is the granulocyte-colony

stimulating factor receptor (G-CSFR) or a structural or functional homolog thereof.

4.  The method of any one of claims 1 to 3 wherein the inflammatory condition is

arthritis or a symptomatically related disease.
5. The method of claim 4 wherein the condition is rheumatoid arthritis (RA).

6. The method of claim 4 wherein the condition is collagen induced arthritis

(CIA).

7.  The method of any one of claim 1 wherein the subject is an animal or avian

species.
8.  The method of claim 7 wherein the animal is a mammal.

9.  The method of claim 8 wherein the mammal is a primate.
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CSF, G CSFR or parts or inmunol ogical relatives
thereof. 15. The nethod of claim 13 or 14 wherein the
w@mniothooriy7 i s a nonocl onal anti body. 16. The netTiau2B8/001078
clainml3 or 14 wherein the antibody is a polyclonal
anti body. 17. The nethod of claim 1 wherein the agent
is soluble G CSFR or a functional honolog, anal og or
derivative thereof. 18. The ngthod of claim1l wherein
the agent is a chemcal analog of GCSF. 19. The
met hod of claim1 wherein the agent IS a chem ca
anal . 20. of _any, one of clains
o B SnarafBpdof ﬁléméﬁé‘ﬁ?"e‘% he T prote B, O 2
met hod of claim1 wherein the agent is a nucleic acid.
22. The nmethod of claim 21 wherein the nucleic acid is
DNA bl FRi% methiod ebelpim § adierein tggpanpnalig piradant e
pol ynucl eoti de sequence or a genetic sequence encodi ng
G CSF or GCSFR or part or transcript thereof.
SUBSI. TUlle rhtthEd of Rblnc1 2eheldln the Oddedil i§ A2viouse.
PCT/ AU2003/ 001078 52 23. A nethod for identifying an
agent which inhibits the activity of an inflammatory
Cyt Of4 Nerl niefddr SICARE 8’1:[I £ 8afin TehROdirC AP Jeft fbgan antibody raised
contacting putative |tory agents wth sa
agaiﬂsaﬂmtytuﬂqneoqrtltskecrwtomr its receptor, wherein the
agent is identified as an inhibitory agent by binding
or otherw se associating with said cytokine or
Cyt o4 NeTRLARMAN of Adim A3 Fdeha theoh én@@@hhfa)ihﬁl@i}aﬁlsed against G-
agent which which regul ates the expression of
GERGiCS Bequearsor anmwddlogicalrelatf ¢sathensebr y cytokl ne or
its receptor, said method conprising contacting
putative regulatory agents with said genetic sequence
encogy. NgTIa methBll baomm: 08 ¥r £/ vkiclethe knfiticilyli€8 8f0n6¢lonal antibody.
wherein the agent is identified as a regulyat ory agent
by bi nding or otherw se associating with said genetic
sequ 1C :
SeaupNCerENGORLAGE Bt LY N8 1Rcin BLLAILAR, it 6 $8RIcRhal antibody.
i nfl ammtory cytokine is GGSF or a functional or

structural honol og thereof.
17. The method of claim 1 wherem the agent is soluble G-CSFR or a functional

homolog, analog or derivative thereof.
18. The method of claim 1 wherein the agent is a chemical analog of G-CSF.
19. The method of claim 1 wherein the agent is a chemical analog of G-CSFR.
20. The method of any one of claims 17 to 19 wherein the agent is a protein.
21. The method of claim 1 wherein the agent is a nucleic acid.
22. The method of claim 21 wherein the nucleic acid is DNA or RNA and

comprises a sense or antisense polynucleotide sequence or a genetic sequence encoding G-

CSF or G-CSFR or part or transcript thereof.
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26. The nethod of claim 23 or 24 wherein the receptor
is GCSFR or a functional or structural honol og
wo b@reof27 27. The met hod of cl ai m 24 wherei n t P€T/AU2003/001078
genetic sequence is a genetic sequence conprising
exons and/or introns encoding G CSF or a genetic
sequence conprising exons and/or introns encoding
G CSFR, or a pronoter or enhanger region thereof. 28.
A pharnmaceuti cal conposition conprising an agent which
inhibits the activity of an inflannatory cytokine or
its t and/ or ed e, -
v el o5 b inE g cectin Bl UG e activity of an
in!ﬂlﬁinﬂ{m& OfptoleiMé Odtl e Rkceptbs $aiL Qﬁétﬁbd | oniprizily @6fitacting putative
ether with a pharnaceutically acceptable carrier or
{biterit agepts Withesajsh mﬂ?ﬁﬁéﬁmli}’c%iwl@@%ﬁééist TeeePten Wicsgimthe agent is

1%? %gagly ell’déllg}tl)lﬁ{/ Aémpirn in 8&} gl tr&?se (aggsro&g]g)ng w1th said cytokine or

Qnmﬁh¢ﬁﬂqho@r structural honol g thereof. SUBSTITUTE
SHEET (RULE 26) WD 2004/ 017727 PCT/ AU2003/001078 53
30. The pharmaceuti cal corrposi tion of claim28 or 29

Wherf‘i n Atfl‘:r‘et?&fz FRLiREntl i (g%ﬁta\%'ile?%i& F%lupa!t'éé the expressmn of a

stimulating factor rec p or a Structural
gemeﬁci neetjuancal encodimgl exy mﬂennmatqry 3dytoKihe cphatsrrwequm,cmtd method
osition of an¥¥one of clainms 28t

rgllﬁgaec&t%ptteglp Vg Itegtgatgrryt z}g'eptls Vglﬂb 'salgogervl\/(}tc sequence encodmg an

ﬁmg]?ﬁr%@? Graking Jr%seﬂe@?t(ﬁ“ \%Eé}%ﬁ thé 8gent €identified as a regulatory agent
phar rraceuti caI conposition of claim31l wherein the

by biidingor ptherwibe assatialing avitthsdid igsngtiRAYequase épgeding a cytokine or
ggaanaceutical conposition of claim 32 wherein the

PETSHPPS col l agen induced arthritis (ClA). 34.
The pharnaceutical conposition of claim28 wherein the
subject is an animal or avian species. 35. The

phar #acelhd wethod efploin 25 on 26 wheren thesntlpmaagary cvi@isme is G-GSF or
nnﬁl phar maceut i cal
%gi?g?%natl 5% 2 °m°1§§thvigg?ei n the mamal is a
primate.
26. The method of claim 23 or 24 wherein the receptor is G-CSFR or a functional

or structural homolog thereof.

27. The method of claim 24 wherein the genetic sequence is a genetic sequence
comprising exons and/or introns encoding G-CSF or a genetic sequence comprising exons

and/or introns encoding G-CSFR, or a promoter or enhancer region thereof.

28. A pharmaceutical composition comprising an agent which inhibits the activity
of an inflammatory cytokine or its receptor in a subject and/or which reduces the level of
expression of the gene encoding said inflammatory cytokine or its receptor in a subject,

together with a pharmaceutically acceptable carrier or diluent.
29. The pharmaceutical composition of claim 28 wherein the inflammatory

cytokine is granulocyte-colony stimulating factor (G-CSF) or a functional or structural

homolg thereof.
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37. The pharmaceutical conposition of claim 36 wherein

the primate is a human. 38. The pharnaceuti ca
w@oposi7eT on of claim 34 wherein the mammal i SP@I/AU2003/001078

rodent. 39. The pharnmaceutical conposition of claim

38 wherein the rodent is a nouse. 40. The

phar maceuti cal conposition of claim28 wherein the

agent is an anti body raised against the cytokine or

its receptor. 41. The pharnmaceutical conposition of

claim 40 wherein the agent is an antibody raised

agai fjst G CSF [ . L. [,Qd] . .

ror et vele Paua s RRT af alT AU b Rip the receptor is the

2ARI6ORT-¢1én P CEAALRRR3 £ OréBeptd4(G-LSFR) €or a structural or functional
har maceuti cal conposition of claim40 or 41 wherein
gmolggtherody is a  nonocl onal antibody. 43. The

phar maceuti cal conposition of claimd40 or 41 wherein

the antibody is a polyclonal antibody. 44. The

phar 3aceThe pledrmacsymiosli ¢dnapositfonadfainy @ ohelasnn28 e 30 wherein the

agent is soluhle G CSFR or a function opol og,

AMGEBY carifion s apthrifip oF @ SYmptggiatiea] rgt%‘aﬁlar#;%éﬁ&i cal
conmposition of claim28 wherein the agent is a
chem cal analog of G CSF. 46. The pharnmaceutica
conpdsi tThen pharngdcaimeal Sconipesition pheclaigeritl ivshezein the condition is
@’gem ca anal %of G CSFR.  47. The pharnaceuti cal
Hpaeid aBMSERA)y one of clains 44 to 46 wherein the

agent is a protein. 48. The pharmaceutical conposition
of claim?28 wherein the agent is a nucleic acid. 49.
The PharThecrharnacdutied rppowpsitiomobelawn 32 vheseinther eainditionds collagen

nucl eic.a igF' DNA or RNA and conprises a sense or
gﬁ??@e ggﬁﬁ ¥§Ucleotide sequence or a genetic

sequence encoding G CSF or G CSFR or part or
transcript thereof. 50. A vector conprising a genetic )
sequihcelenplvamagsutind cagwesition of clagmi2$ whereigfhe subject is an animal

or avian species.
35. The pharmaceutical composition of claim 34 wherein the animal is a mammal.
36. The pharmaceutical composition of claim 35 wherein the mammal is a primate.
37. The pharmaceutical composition of claim 36 wherein the primate is a human.
38. The pharmaceutical composition of claim 34 wherein the mammal is a rodent.
39. The pharmaceutical composition of claim 38 wherein the rodent is a mouse.

40. The pharmaceutical composition of claim 28 wherein the agent is an antibody

raised against the cytokine or its receptor.

41. The pharmaceutical composition of claim 40 wherein the agent is an antibody

raised against G-CSF, G-CSFR or parts or immunological relatives thereof.
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of clains 20 to 22, wherein said genetic sequence is
operably connected to an ani nal - operabl e pronoter
wG@egyerer 51. An aninmal cell conprising the veCt/ap28/001078

claim50. SUBSTI TUTE SHEET (RULE 26) WO 2004/ 017727

PCT/ AU2003/ 001078 55 52. An aninmal conprising the

cell of claim51. 53. The animal or cell thereof of

clains 51 or 52 wherein said &aimal or cell thereof

is a nouse or nouse cell. 54. The animal or cell

t hereof of clains 51 or 52 wherein said animal or cell
thereof is a human or human cell. 55. A targetting or

mar ker - exchange nut agenesi s vector useful for

I nac4l. valtieghaéma@tical oagdsingn Gf CBMoY0 & LSKReien the antibody is a
cell, said_vector conprising two segnents of genetic

manesiongl anihogdyi ng G CSF or G CSFR, or fragnents

thereof, flanking a positive or negative selectable

marker. 56. A genetically nodified aninmal cell

conp4d. si Tig; pHaemuentical @inpokitiomo3@lain 4fkhert 4 bfvhesmi the antibody is a
ﬁct or The genetically nodified cell of claim 30

my@gn%gqll@dp{ said cell is an enbryonic stemcell.

58. A genetically nodified animal or enbryo

conprising, or being derived from one or nore of the

cel | 44. oletaI Iahalma@flltloal @mpogitien oif r¢laimi 28 wheneul therageicie soluble G-

GORRGER TP PR at af i el s Rt e speci es.

59. The genet| cally nodified animal of claim33 or the
cell of claims 31 or 32 wherein the animal is a . .
m)us‘éS 6bhe piremaesuiicdl camppsitigniof ickadma4S yherews the |agenh is3 chemical
orid efé%BOf clainms 31 or 32 wherein the animal is

a'l1 § BSTI TUTE SHEET (RULE 26) WO 2004/ 017727
PCT/ AU2003/ 001078

46. The pharmaceutical composition of claim 28 wherein the agent is a chemical

analog of G-CSFR.

47. The pharmaceutical composition of any one of claims 44 to 46 wherein the

agent is a protein.

48. The pharmaceutical composition of claim 28 wherein the agent is a nucleic

acid.

49. The pharmaceutical composition of claim 48 wherein the nucleic acid is DNA
or RNA and comprises a sense or antisense polynucleotide sequence or a genetic sequence

encoding G-CSF or G-CSFR or part or transcript thereof.

50. A vector comprising a genetic sequence encoding the agent recited in any one
of claims 20 to 22, wherein said genetic sequence is operably connected to an animal-

operable promoter sequence.

51. An animal cell comprising the vector of claim 50.
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56 61. A method of producing the genetically nodified
cell of claim31 or 32, said nethod conprising

WO ndorodrei ng t he vector of claim 30 into one oPCTAUZ003/001078
enbryonic stem (ES) cell(s) and selecting for
expression of the sel ectable marker gene, wherein the
G CSF and/or G CSFR gene in the resultant transforned
cell(s) is inactivated by homglsogous reconbination
with said vector. 62. An in-vivo nethod for
identifying agents capable of inhibiting the activity
of G CSF and/or inhibiting the interaction of G CSF
with G CSFR and thereby aneliorate the effects of

| nf | umek ) Qfima$ 8biphiBh AR ceRBPElash BO. adm ni stering a
putative inhibitory agent to the aninmal of any one of
clains 33 to 35, wherein said agent is identified as

havi . . it h _ -
hgx: 9 Ia t:%@{%{ag\élr Eggg%éﬁegﬁgﬁggﬁg S&c%%ge:jst\x}ﬁ?é%etlﬁ]a%%%?%%lal or cell

h¥Ref RN MBlse @F niduSe 8aANE speci es, but a reduced effect
in the animal of any one of clains 33 to 35 which

exhi bits reduced expression of G CSF and/ or G CSFR

SUBS;Q.TUE-}E %EEIF o(‘ %yhl':thgrggf of claims 51 or 52 wherein said animal or cell

thereof is a human or human cell.

55. A targetting or marker-exchange mutagenesis vector useful for inactivating a
gene encoding G-CSF or G-CSFR in a cell, said vector comprising two segments of
genetic material encoding G-CSF or G-CSFR, or fragments thereof, flanking a positive or

negative selectable marker.

56. A genetically modified animal cell comprising the vector of claim 30 or part of

said vector.

57. The genetically modified cell of claim 30 or 31 wherein said cell is an

embryonic stem cell.
58. A genetically modified animal or embryo comprising, or being derived from,
one or more of the cells of claims 31 or 32, wherein said animal produces low amounts of

G-CSF or G-CSFR relative to a non-gentically modified animal of the same species.

59. The genetically modified animal of claim 33 or the cell of claims 31 or 32

wherein the animal is a mouse.

60. The genetically modified animal of claim 33 or the cell of claims 31 or 32

wherein the animal is a human.
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61. A method of producing the genetically modified cell of claim 31 or 32, said
method comprising introducing the vector of claim 30 into one or more embryonic stem
(ES) cell(s) and selecting for expression of the selectable marker gene, wherein the G-CSF
and/or G-CSFR gene in the resultant transformed cell(s) is inactivated by homologous

recombination with said vector.

62. An in-vivo method for identifying agents capable of inhibiting the activity of
G-CSF and/or inhibiting the interaction of G-CSF with G-CSFR and thereby ameliorate
the effects of inflammation, said method comprising administering a putative inhibitory
agent to the animal of any one of claims 33 to 35, wherein said agent is identified as
having interactivity with G-CSF or G-CSFR by the agent having a detectable physiological.
effect in a wild type animal of the same species, but a reduced effect in the animal of any

one of claims 33 to 35 which exhibits reduced expression of G-CSF and/or G-CSFR.
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