21 JUL 2006 WD 03/062278 PCT/ AU0O3/ 00084 1 Monocl onal anti bodi es agai nst
extracellular 1 oops of CoaR FIELD OF THE | NVENTI ON The present invention
relates. to antibodies which bind to C5aR and which are useful i 154%}!_ 106
di agnosti c and therapeutic nethods. BACKGROUND OF THE | NVENTI ON™Pr 0 eoI2y3| S
of each of the conplenent proteins C3-C5 gives rise to am notermnal 10
cationic fragnents with signalling nol ecul es called anaphyl atoxins (6-9).
The nost  pedenk2af these, Coa, elicits the broadest LEsRONEGS: Considering
t he conponents of the inflammatoryiresponse as margi nati on and
infiltration of |eukocytes, release of granul e- bound proteol ytic enzynes,
production of activated oxygen and nitrogen-derived radicals, changes in
bl ood fl ow and capill %V“Tl‘é’ﬁ\@éiﬁlé’fl‘e%tﬁgﬁ‘ﬁﬁe apgulpeeps SR y to contract 15
snoot h nmuscle, the Csa nolecule is the "conplete" pro-inflamrmatory
medi ator. At sub- nanonol ar to nanonol ar |levels, the C5a nolecule elicits
chenot axi s of -l aeages (neutrophils, eosinophils and
basophi |l s, mg%%h%wmﬁgcyt es), and causes vascul ar perneability
which is mar k@%ﬁ[r% Qot entiated by Prostaglandins and circulating
| eukocyt es. Hi-gHEF-HENGHY Baterts Aribadipsathich bigd ©1G5eR wdordigh armuselt inon and 20
act i vat i onSof dRgIDRK|akshihefepswic nibthbds. br eadt h of bi oactivity contrasts with
other inflammatory nmedi ators. CSa has been inplicated in the pathogenesis
of rheumat oi dBABKGROUNDOF THRINVENTION Sepsi s, reperfusion injury, and adult
respiratory distress syndrone [1, 2]. 25 The activities of Csa are
nmedi ated by t j ndi.ng, of . the Coa to [ts receptor (C5aR). C5aR belongs to
~the fanily of 9%&63,’3%8 %ﬂ"%ﬁ?ﬁ%@f"&h@%ﬁ?@&f £33 gueippetd apiagigpingk s. CS5aR i s a
‘xhj)gh af fi rift yatianetements with sgpalingwiotenules cilidd mrhphylatbridd (680 dChe sodtocat ed on a
nunber of di f patentnftheseCha, ecietie bofleds tispiises COKEIENhESe colipnehiy B8  Of
receptors per ing@hthatdrPrespBiide bERbiNabA &Hhﬁ%ﬁ%ﬁ&n‘bﬂ%ﬁgcﬂgﬂe@sé}&%ﬁﬁg | eukocyt e.

r

Bi ol ogi cal "agti : t he recept occurs Jover e “range t hat
saturates bi ngﬁg%@!ﬁ%ﬁr PIOREtan o pesiatod VBRI SHREAPT 1 acel | ul ar
domain, This faé{ﬂ"‘%% °‘r€t‘-’&“féﬁnﬁi0g¥ﬂ°w 6 savillaryilegkagg, ploagwithahe dlifyrtotasirart coupl ed
recept or s ¥hi &P mudclp dietC5ameledutedd thellcagplétbiard-fahmatntndidt - Atb-Phe ( FMLP)
receptor fam hdneSolar EEnéRAdR IS, U lcul Rol QMR T Bheh Qatid\f alﬁ_ﬁjfeﬁ)ﬁi‘/ en .
]E {)?P gvrr\: gb ran eﬁﬂe@é&?@%ﬂopﬁﬂg %Ji%phil\é\na&d%astogﬁls,%xrop % eels a:iJ n?ornqcytes),earngl nus being

causes vascular permeability which is markedly potentiated by prostaglandins and

circulating leukocytes. Higher nanomolar concentrations elicit degranulation and

20 activation of NADPH oxidase. This breadth of bioactivity contrasts with other

inflammatory mediators. C5a has been implicated in the pathogenesis of rheumatoid

arthritis, psoriasis, sepsis, reperfusion injury, and adult respiratory distress syndrome [1,

21. )

25  The activities of C5a are mediated by the binding of the C5a to its receptor (C5aR).
C5aR belongs to the family of seven transmembrane G-protein-coupled receptors.
C5aR is a high affinity receptor for C5a, with a Kd of ~ 1aM, and is located on a
number of different cell types including leukocytes. The number of receptors per cell is
extremely high, up to 200,000 sites per leukocyte. Biological activation of the receptor

30 occurs over the range that saturates binding, '

C5aR comprises an extended N-terminal extracellular domain, This large N-terminal
domain is typical of G-protein coupled receptors which bind peptides including the IL-8
and fMet-Leu-Phe (FMLP) receptor families, The C5aR structure conforms to the

35  seven transmembrane receptor family, with the extracellular N-terminus being followed




2 JUL 2006 WD 031062278 PCT/ AU03/00084 2 by seven transmenbrane helices
connected by interhelical domains alternating as intracellular and
extracel lul ar | oops, and ending with an intraceflular C-term nal gm&

I nhi bition of the CSa responses with C5aR antagonists shoul d r edu 006
acute 5 inflamatory response nedi ated via Csa w thout affecting other
conpl enent con~p6nents. To this end, C5aR peptide antagonists and anti - CSa
receptor anwommdies have been preV|oust described [p3rLyosniies €xanmple,
W95/ 00164 describes antibodies directed against an N-termnal peptide
(residues 9-29) of the C5a receptor. Currently, however, alternative

and/ or inproved C5aR ant agoni sts are desirable. SUMVARY CF THE | NVENTI ON
The present inventors have now devel oped novel nDnocIonaI ant i bodi es whi ch

are reactlvetny\aevteiﬂtrmmme@ahommla intelHARA dbilBnsHindefiiing fal domai n and
whi ch ar e hi gheitoihean b BEIYSodpd é‘lém gn dﬂf%&u@aég rg:guaf% (paR- These

nonocl onal anti bodi es have been
Accordingly, in one aspect the present invention provides an antlbody t hat
is reactive HbipiEgy offhe £7a resnoesed withe@SaR enbsits dbulOBdRe Gehete t han t he

N-t er mi nal SdGmnmtmpmsﬂmE&wedv%leaﬁithdﬁDﬂ%ctﬁgdﬂH&%m émebhi bi ts the binding
of Csa to C5a€6m§5‘n t?x’i‘chﬁﬁgﬁd,é :%tfa e @&ueésta t&r@ﬁl b >t

extracel | ul ar o resi.d e | ul ar | oop
(resi dues 175113160[7 QI ‘iﬁ%ﬁb ple @?SZQD %&Bﬁn"ff“@é? es 265 to

283) of CSaR 2@64%%@Wmmd@@@@msﬁ@mfthemammo@ww reactive with
an epitope compevesiaigudtieand/srimprodedeOstR atpbhitid 8¢ ddsin®ip. (resi dues 175 to 206)
<0f CoaR. heé anot her aspea, the present invention provides an anti body that

“1 .9 reactive vwsinmMisRe GOrsene/idigpe of C5aR as MAb 7F3, wherein the
anti body reduces or inhibits the binding of Csa to C5aR In another

aspect, the esent. i nvention prOV|des an anti bod is reactive with
the same epitGEESTF IYSURSFavepRR deieloped ngyeh P@PﬁmﬁﬁgﬁﬁﬁﬁFﬂﬁ th21¢ educes or

i nhi bits the Bt withiregions pf CBR other B dljeN-RrnfinalddimzRABwhithBr(@hY62278
PCT/ AUO3/ @9 08effective in inhibiting C5a binding to C5aR. These monoclonal antibodies have been
designated 7F3, 6C12 and 12D4.

Accordingly, in one aspect the present invention provides an antibody that is reactive
with an extracellular loop(s) of C5aR other than the N-terminal domain, wherein the
20  antibody reduces or inhibits the binding of C52 to C5aR.

By "extracellular loop" we mean either the first extracellular loop (residues 95 to 110),
the second extracellular loop (residues 175 to 206) or the third extraceltular loop -
(residues 265 o 283) of C5aR.

o

25

In one preferred embodiment, the antibody is reactive with an epitope comprising the
second extracellular loop (residues 175 to 206) of C5aR.

In another aspect, the present invention provides an antibody that is reactive with the
30  same epitope of C5aR as MAb 7F3, wherein the antibody reduces or inhibits the binding
of C5a to C5aR.

In another aspect, the present invention provides an antibody that is reactive with the

“same epitope of C5aR as MAb 6C12, wherein the antibody reduces or inhibits the
35  binding of C5a to C5aR.




3 In another aspect, the present invention provides an antibody2thafijli 006
reactive with the sane epitope of CoaR as MAb 12D4, wherein the anti body
reduces or inhibits the binding of C5a to CSaX 5 In another aspect, the
Present invention Provides an anti body that binds to Chaiz, wherein the
anti body conpetitively inhibits the binding of NFAb 7F3 to CSaR -l n anot her
aspect, the Present invention provides an antibody that binds to CsaP, 10
wher ei n t hewa@lidspagy conpetitively inhibits the bindi g, (%mw 6Cl2 to
CSaR- I n another aspect, the present invention providé i body t hat
binds to c5aR, wherein the antibody conpetitively inhibits the binding

O MAb 12D4 to C5aTL In a preferred enbozli nent of these aspects of the
invention, the conparative binding is specificity is determ ned by

anti body-anti bEQMnte?EHB&;Utﬁeho?éEen@ﬁ?ﬁ%ﬁéalpiglnvi({ege %H%iyégag%rgafﬁive(g%ggﬁgi h:r aspect

pol ypepti de cogprisin xtracelTu ) )

the present i n%glﬁﬁl%?}egﬁggﬁﬁMD&rﬂheﬁﬁd@ﬂ aathedy iedicesgr inkibitssheant i al | y t he
same |ight andy®finsiwéaiato ER.n sequences as shown in SEQ 11) NO 19 20 and
SEQ ED NO 21 respectively, wherein the antibody reduces or inhibits the

bi ndi ng of 5C5g I 10t her . aspect he, present invention

provi dgs_ an a%?ﬁi&%ﬁp&sﬁgwﬁofﬁ% #a%g&o%%tf%%ﬁo é@&uence which is

substantially the sane a9 LRpghivelpinbibifsdhahinding sf MAICTHRIto C28. CDR2 or CDR3 | oop

sequence as shown in SEQ ID NO 26, SEQ I DNO 270r SEQ ID WO 28 respectively,

wher ei n the anibiduyasped teessat inveifiiodviled MGt Gndo é\éihgo CR In a

preferred enboﬂiefmﬁﬁaanﬁlﬂﬁy&Jﬂ{pbtﬂﬁgyiﬁﬁiﬁ%ébﬁﬁg%g%me@é%&% | re preferably
IC | y

~Aat least 3P three CDR | oop Sequences re su t he sane as
-thle variabl e heavy chain_ CDRI ,. CDR2 or CDR3 | oop sequences shown in SEQ ID
NO 26, SEQ | D "RADF %A heprombiayqatiorgrovidepraattibodsityat binds teCtaBy t her pref erred
embodi ment , t & thdrothpdrampetitsesinkibiishipasiding MMAPRDL @RS Sequence
substantially as defined by am no acid residues 24 to 39, 55 to 61 or 94 to
102 of the vahhakkged d b seguence shown in SEQ | D NO 19,
Preferably, t Qgeegl&f%é %:i%:‘gv %Eeseiﬁ@??% Og\%e BPEEe Sy eommerRbIdre 0084 4
conprises at |east oy, Y Bri@pdyrantihady eqmpetition essavhingis pEBRcd op sequences
substantially C5aR or a polypeptide comprising an extracellular loop of C5aR. '

In yet another aspect, the present invention provides an antibody comprising
substantially the same light and/or heavy chain sequences as shown in SEQ ID NO:19

20 and SEQ ID NO:21 respectively, wherein the antibody reduces or inhibits the binding of
CSato C5aR. |

In yet another aspect, the present invention provides an antibody compriéing at least one
) CDR loop sequence which is substantially the same as a variable heavy chain CDR1,
. 25  CDR2 or CDR3 loop sequence as shown in SEQ ID NO:26, SEQ ID NO:27 or SEQ ID

NO:28 respectively, wherein the antibody reduces or inhibits the binding of C5a to
C5aR.

In a preferred embodiment, the antibody comprises at least two, more preferably at least
30  three CDR loop sequences which are substantially the same as the variable heavy chain

CDRI, CDR2 or CDR3 loop sequences shown in SEQ ID NO:26, SEQ ID NO:27 and
SEQ ID NO:28 respectively.

In a further preferred embodiment, the antibody comprises at least one CDR loop
85 sequence substantially as defined by amino acid residues 24 to 39, 55t0 61 or 94 1o 102
of the variable light chain sequence shown in SEQID NO:19. Preferably, the antibody



as defined by amino acid residues 24 to 39, 55 to 61 and 94 to 102 of the
variable light chain sequence shown in SEQii) No: 19, 5 In Yet another
aspect, the present invention provides an anti body conpri sing L
substantially the same fight and/or heavy chain sequences as shé%ﬁ #% é@@ﬁ
ED NO 15 and SEQ ID NO 17 respectively, wherein the antibody reduces or
inhibits the binding of Cbha to CSaR 10 In yet another aspect the present
i nvention Ri@®¥ees an anti body conprising at | east op‘re]:_[,‘,A o0op sequence
which is substantially the same as a variable heavy charn I, CDR2 or
CDR3 | oop sequence as shown in SEQ ID NO 29, SEQ ID NO 30 or SEQ ED NO 31
respectively, wherein the anti body red@ces or inhibits the binding of C5a
to CSaR 15 In a preferred enbodi nent the anti body conprises at |east two,

nore preferab foc t | se ces which e.substantially
the same as thgmf\z%;r;ggﬁmﬁ’e%§ﬁ8%%atq%%ﬂ’?e%°pr %’8@% equences
shown in SEQ EHNRS! Syyamiug-esidtesidees 24 ¢e 3 ep toSEmdP4 jo M@oBte vasshirdlisht vel y, 20 In
a further prefeaitsegensahoni mefRQ IDIN@&1%Nt | body conprises at | east one CDR
| oop sequence substantially as defined by amno acid residues 24 to 39, 55

to 61 or 94 te, f e ' L ght..chai equence shown in SEQ ID
NO 15. Pref erc%%%%fmﬁ%as an ‘%@?@ﬁ%’g‘#ﬁgﬁ?&%%&%“ﬁ%@ﬁﬂ%‘g nore preferably at
| east three § RN IR/ ratychein sstyegeenss showndp$EQEUNGYS ani no aci d
resi dues 24 t @3HQIDNQ:H7 Bpectively, Shereio th@ibody reduces veinkilits be bintighéf chai n
sequence showEsaw CSHQ | D NO 15. In yet another aspect the present

i nvention provides an anti body conprising substantially the sanme |ight
fand/ or heawy i equences as shown in SEQ ID NG 23  ,30 and SEQ ED NO 25
r.gspect i ve\by, E%@gl ﬁ%"l%%ﬁ%?fﬁ%d‘ﬂ'ﬁ?@%%& S Ay Fuipqiy, pesprising 45 k2% Pifdi ng of Coa
to C5aR Iny Hesuenge Whieh is supientipfly sheepre as a vaiable avyphawCHRE an ant i body
com pri si ng aCDR@nt CDRMeorGRiRiched apshsedfin SEQED WO ONSEGEIENG:S0 sf8ED y t he sanme

as a vari abl eNoeR\yp&halywhe ; ce as shown in
SEQ 11) NO 325SEQ PE NG 5 %35%5‘? g g2éngp‘§1ru’ﬂL Eggo%%ﬂ%%ggﬁgzzm
PCT/ AUO3/ 01(2084 5

In a preferred embodiment, the antibody comprises at least two, more preferably at least
three CDR loop sequences which are substantially the same as the variable heavy chain
CDR1, CDR2 or CDR3 loop sequences shown in SEQ ID NO:29, SEQ ID NO:30 and
SEQ ID NO:31 respectively.
20
In a further preferred erbodiment, the antibody comprises at least one CDR loop
sequence substantially as defined by amino acid residues 24 to 39, 55 to 61 or 94 to 102
of the variable light chain sequence shown in SEQ ID NO:15. Preferably, the antibody
comprises at least two, more preferably at least three CDR ldop sequences substaniially
25  as defined by amino acid residues 24 to 39,55 to 61 and 94 to 102 of the variable light
chain sequence shown in SEQ ID NO:15,

e

In yet another aspect, the present invention provides an antibody comprising
substantially the same light and/or heavy chain sequences as shown in SEQ ID NO:23

.30 and SEQ ID NO:25 respectively, wherein the antibody reduces or inhibits the binding of
CSato C5aR.

In yet another aspect, the present invention provides an antibody com prising at least
one CDR loop sequence which is substantially the same as a variable heavy chain CDRI,
35  CDR2 or CDR3 loop sequence as shown in SEQ ID NO:32, SEQ ID NO:33 or SEQ ID




NG 34 respectively, wherein the antibody reduces or inhibits the binding of
Coha to C5aR In a preferred enbodi nent, the anti body conprises at | east
two, nore preferably at least 6 three CDR | oop sequences whi chg
substantially the sane as the variable heavy chain CDRI, 10@% ZQﬂép
sequences shown in SEQ ID NO 32, SEQ ID NG 33 and SEQ | D NG 34
respectivel y In a further preferred enbodi ment the antibody conprises at
| east one !"%9’88 10 sequence substantially as defined by am no acid
resi dues 24 to 55 to 61 or 94 to 102 of the variF@BFEM%Pyht chain
sequence shown in SEQ ED NO 23. Preferably, the antibody conprises at
| east two, nore preferably at |east three CDR | oop sequences substantially
as defined by amino acid residues 24 to 39, 55 to 61 and. 94 to 102 of the
vari abl e ri ght NOGB&dshh 58 h in.S NOQ 23. 15 1n a preferred
enbodi ment of pr%sen?u?ﬂr%vgln |%}|ﬁl\%d éﬁﬁg‘\b’? thrpiadiss e565R1 | n one
enbodi nent of the present invention, the antibody al so inhibits neutrophil
activation by other neutrophil chenpat t r act ants, particul arIy CXCRI and
CXCR2 20 | i galidgrebueemindin, thé amsua?cdz&pﬁée@atﬁ&sw Ll tbe present

[

invention, &hethRBCDRAHY siere recon%?%a
Preferably, thegp Msé@%ﬁ S%)%go nan Yaflﬁetsimﬂ%ad agl g‘ﬁ c ant i body
or a humani zed @E}?@ CHTRIeHBEN IBQBR NOI325FQ DN xad I n a
further pref er? duresRsAivelsf the present invention, however, the
antibody is a class 1gCT2a or class I1gG&G antibody. |In another pref erred
enbodi ment of haduriheVediried BmbddaR nocI 0 anti body 30
sal ected frem stejﬂgmgr : nsh%ﬂﬁé%wgé@?g% Q&Q‘?&Pwm 12D4. In a
f urt her aspect h%@g gserﬁ IO B?‘Wf‘lﬂl’é%z‘*a*°ﬁ5§/l§ﬂ0cféﬁa94etgl%p05|ted
with ECACC unddl vaisle ight shainseayense shomn mGBQID NEB23| ﬁre&rdblgl,rthefmﬁboaﬁpect t he
present i nv ent S8BT 2 et o, aote\phifirdlyBle AShAE DR ido under
accessi on numeKeMANGARR6 aci@rodidubbhs 065 PCT/ 00084 6 In
a further asp%setlﬁgm%&&qﬁngléﬂyﬁa%on E)OY%Pva?&cgiéeﬁga% @%ngz% deposi ted

with 15

In a preferred embodiment of the present invention, the C5aR is human C5aR.

In one embodiment of the present invention, the aatibody also inhibits neutrophil

activation by other neutrophil chemoattractants, particularly CXCR1 and CXCR2
20 ligands such as IL-8.

In one preferred embodiment of the present invention, the antibody is a monoclonal or

recombinant antibody, Preferably, the monoclonal or recombinant a:uubody is a chimeric
antibody or a humanized antibody.

The antibody may be of any isotype. Ina forther preferred embodiment of the present
invention, however, the antibody is a class IgG2a or class 1gG3 antibody.

In another preferred embodiment of the j invention, the antibody is a monoclonal antibody -
80  selected from the group consisting of MAb 7F3, MAb 6C12 and MAb 12D4.

In a further aspect, the present invention provides a hybridoma as deposited with
ECACC under accession number 00110609,

35  Inafurther aspect, the present invention provides a hybridoma as deposfced with

ECACC under accession number 02020226.




ECACC under accessi on nunber 02090227. 5 It will be appreciated that
various chem cal derivatives of the antibodies of the invention nay also
be produced. For exanple, immnoconjugates consisting of an an?ngﬂ¥ g@gﬁhe
Present invention bound to a | abel such as a radioi sotope or o T r
nol ecul e can be made by techni ques known in the art. Alternatively, the
anti body may be bound to a therapeutically useful nolecule which is
targeted togwglse ired site of action by virtue of 10 the antibody's

bi ndi ng specificity. Accordingly, in yet another aspdc/AU@%s esent

i nvention provides a conjugate conprising an anti body of the present

invention and a therapeutic agent. 15 Ig will be appreciated that a range
of therapeutic agents may be used in the context of the present invention,
Preferred therapeutic agents include agents that nediate cell death or

protein inactivation. The therapeutic agent may be any of a |arge nunber of
toxi ns known i 3fHEerasnect, thepreseainvention probides Rbpridenns depodiabivieki n or a
derivative t hé¢AMT undémcassion afmber @dog@phodi ment, the toxin is PE40. 20 In
yet anot her aspect the present invention provides a conjugate conprising an
a.detectabl e | abel. The detectable

~antibody of tigy Layvention an .

| abel may be a[g%&%%gg@%a fé‘hfj}ﬁ Y&t OUQ%W?gidﬁnvﬁ%"és of e antgbggiesof hgjsvertion he | abel
25 may be a radPSrrabeITouged Fersraaple munessrsateseongsting often ktibbdyiéthe or cont r ast
nmedi a. | n yet Rapient BEentionhvond totbel puck senbdibisims bi Qlvr RiceMhdkRle 3 bk SOl at ed
- nucleic aci d noddebyeeniquds ReovAKChEAE zﬁﬁhﬂﬁw@?ﬁltﬁ‘é‘aﬂh&d& LhsinBY, 2 Sequence

The pr osenty | npaes kl vectd GoRORh e Ry Bl proof ity iR PbOdy 0f t he
‘present i nvent Ton éﬁgsgmﬁﬁéWWéggutically acceptable carrier. In yet another
aspect the present invention provides a nmethod for inhibiting the 35

interaction ofAmordiely, ibeeanother aGRaRerdsbht AvdnkiGipclide\BlogRfatd Ne met hod

conpri sing expRsbite ah MEL&E bl ; j f the present invention. 2 1
JUL 2006 WO 03/ 0625 35 e Rt B%ﬁ%ﬁp%ﬁ%&%ap%ﬁ%ﬁ%@r aspect the present

i nvention rO\S/f'Fd_ % a nethod for inhibiting CoaR activity in a cell, the
‘met hod corr%fi Y’f‘g %%ﬁf?ﬁ?%thﬂﬁéa%epﬂthqf@maiq agents imaplebyusafin thiveonpresent

the present invention. Preferred therapeutic agents include agents that mediate cell

death or protein inactivation. The therapeutic agent may be any of a large number of

toxins known in the art. The toxin may be Psendomonas exotoxin or a derivative

thereof. In a preferred embodiment, the toxin is PRA40.

20

In yet another aspect the present invention provides a conjugate comprising an antibody
of the present invention and a detectable Iabel.

The detectable label may be any suitable label kmown in the art. Fdr example, the label
3 25  may be a radiolabel, a fluorescent label, an enzymatic label or contrast media.

In yet another aspect the present invention provides an isolated nucleic acid molecule,
the nucleic acid molecule comprising a sequence encoding an antibody of the present
invention, '

30
In yet another aspect, the present invention provides a composition comprising a
antibody of the present invention and a pharmaceutically acceptable carrier.

In yet another aspect the present invention provides a method for inhibiting the
35  interaction of a cell bearing C5aR with a ligand thereof, the method comprising exposing
the cell to an antibody of the present invention.




invention. In yet another aspect the present invention provides a nethod of
treating a disorder involving neutropbil mgration in a subject, the

nmet hod conprising adm nistering to the subject an antibody of tpeﬁﬁ;eﬁﬁgt
invention. 10 It -will be appreciated by those skilled in the adt it

anti bodi es of the present invention may al so be used to detect, quantitate
and/or | ocalise cells expressing C5aP, Accordingly, in a further aspect

t he present_j ion provides a nmethod for diagnosin a di sorder

i nvol vi ng n‘gﬁp:‘\r/"g%h | mgration in a subject, the net WgHAE‘BWF"i si ng
contacting 15 a sanple obtained fromthe subject with a conjugate of the
present invention, and detecting im mwspecific binding between the
conjugate and the sanple. A variety of imunoassays nmay be used in the

met hods of diagnosis. Such i mmunoassays i nclude conpetitive and
non-conpetitive assay systens using techniques 20 such as

radi oi mrunoas SAY% anotier sspect the prestuiiintition provida a swayd for RlikGi@sER N T eact i ons,

gel diffusi on agiiviginpictll, mcﬁr&ﬂﬁ&b%ﬁsinée%éﬂ@ﬂfewﬂitj)éiaﬂﬁboaysocf%?res&ggl utination
assays, conpl emeiion. fi xation assays, inmunoradionietric assays, fluorescent
i mmunoassays and the like. Both in vitro and in vivo assays can be used.
25 The sanpl e obtained fromthe subject may conprise any bodily fluid, such
as peripheral DB aither $spestthepresentinyhuion profiflesiachethpdofiteaing alisdideni d,

cer ebr ospi nal volying peutropiintigtativh irfd subjéb, tRMmet:B3M VoA, ainBSidEng tb e Vi 110

bi ndi ng may beutiet fnfRdy 5 s%&g&hﬁgi cal specinens or subtractions of
tissue or fluid. In vivo binding may bé achieved by adm nistering the

#CQnj ugat e g&/ gn%mgrsans known in the art (such as intravenous,

Aot r aper i t Oheat "1 St2RPreeiptad byrthese skilled indheprtjthas the hntibéis of themreses peci fi ¢ bi ndi ng
may be det ect derention mapiadiothie osed td derg, R@ntitRE MdiofeeSsd TR clfestifthar i N Whi ch an
anti body of the first aspect is bound to a suitable i'maging | abel. The

| abel ed anti bogy,, Lnistered in vivo tq determne the |ocalisation
of CsaRin a g bs'glgg%jr’%g g 1%%&%56%@%?@%?’6“@%?8‘ 8996084 8
Accordingly, i a Furerep e migrion grasuliest. thempthad soomriginesviteag a et hod
for di agnoSi nd SaBpPlebEEed Bem thawedfert with amenjigaephiht pedegimtition aidh @ subj ect the
met hod conpr i siteding Btkminosp&ife binfifly bebwdeR e S4HRLRE Ind MR sAYid body of the present
invention |labeled with an i maging agent under conditions so as to forma

| . nt i n | J
conpl ex bet V\e@&nvahpc? oﬁm&lhx%gsdsyys %a}gbecu%ed ifs the methods of diagnosis. Such

immunoassays include competitive and non~-competitive assay systems using techniques
such as radioimmunoassays, ELISA, "sandwich” immunoassays, precipitin reactions, gel
diffusion precipitin reactions, immunodiffusion assays, agglutination assays, complement
fixation assays, immunoradiometric assays, fluorescent immunoassays and the like. Both
in vitro and in vivo assays can be used. -

20

W 25 The sample obtained from the subject may comprise any bodily fluid, such as peripheral
blood, plasma, lymphatic fhid, peritoneal fluid, cerebrospinal fluid, or pleural fluid, or
any body tissue. In vitro binding may be performed using histological specimens or
subfractions of tissue or fluid, I vive binding may be achieved by administering the
conjugate by any means known in the art (such as intravenous, intraperitoneal,

30 intrasarterial, efc.) such that immunospecific binding may be detected.

In addition, imaging techniques may be used, in which an antibody of the first aspect is
bound to a suitable imaging label. The labeled antibody may be administered in vivo to

determine the localisation of C5aR in a subject.
35




5 presenting C5aR in the subject, and imaging the conplex. In one preferred
enbodi nent of the present invention, the a disorder involving neutrophi
mgration. is a C5aR nedi ated di sorder. Preferably, the disorder2|§

i mrunopat hol ogi cal disorder. 10 In a further aspect, the present |on
provi des a nmethod for delivering a therapeutic agent to a site of
inflammation in a subject, the nethod conprising admnistering to the

subj ect a copihgate of the present invention. 15 In a further aspect the
present invention provides a nethod for introducing 58Hé?%@mmﬁaterlal into
cells presenting C5aR, the nethod conprising contacting the cells with an
anti body of the present invention, whegein the antibody is attached to or
associ at ed mﬁth genetic material. 20 In a preferred enbodi ment, cells
presenting C5 a e sel ected fromthe group consisting of granulocytes

| eukocyt es, B S ereepect hediresp myention iseridspinétbodferlisgensisg nophi | s,
mast cells an&@SVﬁ%m@W&@uﬁmﬂmttraugnﬁ[asz&jebtstheﬁiahwdohpmel I s and tion-
nyel oi d ceIIsa@mmhaﬁ@uemdﬁmﬁ@hﬁaﬁb&@bf@kﬁH%&m%ﬂHﬁBﬁhﬂﬂﬁ%ﬁ digy 25 Al'so

eroonpassed bgbhur Rl & WEREULAE JEL IRl o %fy' ng addi ti onal

i gands or; o hi bi tors and/ or
pronot er s of b gerx%trlrné %"af??"fcﬁ npging thefomplew, 1| e agents havi ng the sane

or a simlar binding speC|ff|C|ty as that of an antibody of the present

i nvention or ﬁmmmpﬁﬁmwdaﬂmﬁgﬁﬁﬂﬂh&ﬁ@%@ﬁﬁmm&@ﬁwh@mh@ﬁ%ﬁ& d by a

conpeti tion a%&ﬁﬁplﬂl‘n{lﬁatﬁﬁischﬁ%hg éﬁf(ﬁg[)r L p {ﬁr % he 30 present
Jkr PPyt fitpidkive

i nvention al sa 8 %ﬂp r ot her
“Sybst ances |c?18 I'n Eﬁglﬁ?ngrncl udi ng i nhi bi tors (e g., antagonists) or

\prjonot er s ](Oe g., agonists) of receptor function. In one enbodinent, cells
whi ch nat ur al [ fastisr sspet, ﬁ&@&s@tmﬁanud@bdvmesmodmldgm hefrpave been

engi neer ed th@ﬁﬂbQ&&o@ﬁﬂﬁﬂuoNﬁE's@aﬁbh B0 %gn* %d&gsses &r{nﬁéoa%d I ntroduced

into said cellmgb@treco ssa f0| ficacy of 35
| i gands, i nhi bi eoras Ilgl?g% ro(&;{rijr% &7's Of 3cept or function. Such cells are also

useful in assessing the function of the expressed receptor protein or
pol ypepti de&. nayfugher asp@pige prowentBL 0B PrBdRETIMbIOBE ﬂﬁ&&&n@ahﬂs DESCRI PTI ON OF

TBE Fi GURES Figuraindo cohinentifleCSaR b itndloohirit 61O aBIRh YS! S Of
nonocl onal angﬁﬂgggybf% Htgiéntfo %}eﬁtﬁe mﬁ’ﬁo\z eacts SREg! fically

with L1.2 cells transf ct e waﬁachegto or associated
genetic material

20 Ina preferred embodiment, cells presenting C5aR are selected from the group consisting
of granulocytes, leukocytes, such as monocytes, macrophages, basophils and
eosinophils, mast cells and lymphocytes including T cells, dendritic cells, and non-
myeloid cells such as endothelial cells and smooth musdle cells,

o 25 Also encompassed by the present invention are methods of identifying additional ligands
or other substances which bind C5aR, including inhibitors and/or promoters of
mammalian C5aR function. For example, agents having the same or a similar binding
specificity as that of an antibody of the present invention or finctional fragment thereof
can be identified by a competition assay with said antibody or fragment. Thus, the

80  present invention also encompasses methods of identifying ligands or other substances
which bind C5aR, including inhibitors (e.g., antagonists) or promoters (e.g., agonists) of
receptor finction. In one embodiment, cells which naturally express CS5aR or suitable
host cells which have been engineered to express CSaR or variant encoded by a nucleic
acid introduced into said cells are used in an assay to identify and assess the efficacy of

35  ligands, inhibitors or promoters of receptor function. Such cells are also usefil in
assessing the function of the expressed receptor protein or polypeptide.




5 Figure 2 shows the results of '21 C5a |igand binding assays involving a
range of nonocl onal anti bodies including 7F3. Figure 3 shows the dose
response inhibition of 'l Cba |igand binding by nonoclonal 10 Ligﬁgy ah
Figure 4 shows the results of chenotaxis experinments perforned in 12
cells transfected wth C5aR and a range of nonocl onal anti bodies including
7F3, 6CI 2 and 12D4. Figure 5 shows the conplete inhibition of LI.2 CUR
transfecting chenotaxis by nonoclonal antibody 7173. Figure 6 shows the
conpl et e iﬁﬁ?ﬁ%??ah of C5a-directed neutrophil cheno®PERAEBH4 20 monocl ona
anti body 7173. Figure 7 shows inhibition of C5a-directed neutrophi
chenot axi s by nonocl onal antibodies 7173, 6Cl2 and 12D4. 25 Figure 8 shows
inhibition of ILA-directed neutrophil chenotaxis by nonocl onal antibodies
7F3, 6CI2 and _12D4. Figure 9 presents results of an experinent to neasure
conpetitive i BRIEHRE TON ¥ THEBEERESMb binding to L1.2 cells transfected
with human CoaR. by the Coak N-termnal 30 peptide PEPI. Figure 10

present s 1 esulFghrdl shas BRI RO cBiAwY hhAe Eﬁgﬁ A _purifled.

neut rophil s mﬁﬁiekgﬁ éEBt&gg%hgggréﬁﬁg@g gﬂi qﬁfg%%gagiagﬂgégSaR

N-term nal peptrde PEDT. 2%af15 § it Ll celfs danstectpd wilhy an al i gnment

of the variabl e | i ght chain DNA sequences for MAbs 7173, 6C 12 and 12D4.

Fi gure 12 shoWiguee? shbwgthemesults ff T e lizead biadigassagaylviafaiapeONA sequences for

MAbs 5 7173, mbfochdalaithoddldfhangigur e 13 shows an alignment of the variable
i ght chain protein sequences for MAbs 7173, 6C 12 and 12D4. to Figure 14

shows an aliggﬂﬁnt %f the variabl e heavy. chain protein sequences for N Abs

/7R3, 6C 12 an %s ows the dose response inhibition of “*1 C5a ligand binding by monoclonal
. ) 10  antibody 7F3. :

Figure 4 shows the results of chemotaxis experiments performed using 1.1.2 celis

transfected with C5aR and a range of monoclonal antibodies including 7F3, 6C12 and
12D4.

15

Figure 5 shows the complete inhibition of 1.2 C5aR transfectant chemotaxis by
- monoclonal antibody 7E3. |

Figure 6 shows the complete inhibition of CSa-directed neutrophil chemotaxis by
20  monocional antibody 7F3.

Figure 7 shows inhibition of C5a-directed neutrophil chemotaxis by monoclonal
antibodies 7F3, 6C12 and 12D4.

il

25  Figure 8 shows inhibition of IL-8-directed neutrophil chemotaxis by monoclonal
antibodies 7F3, 6C12 and 12D4.

Figure 9 presents results of an experiment to measure competitive inhibition of Anti-

C5aR MADb binding to L.1.2 cells transfected with human C5aR by the C52R N-terminal
30  peptide PEPI.

Figure 10 presents results of an experiment measuring FACS staining of purified

neutrophils with MAb 7F3 in the presence and absence of the C5aR N-terminal peptide
PEPT,

35




KET TO SEQUENCE LI STINGS 15 SEQ I D NO | Human C5aR protein sequence SEQ ID
NGO 2 PCR priner for 6C 12 variable light chain SEQ ID NO 3 PCR priner for
6C 12 variable light chain SEQ ID NG 4 PCR priner for 6C 12 var&ngl Bﬁﬂmy
chain SEQID, NO5 PCR prinmer for 6C 12 vari abl e heavy chain 2 Eési-

NO 6 PCR prinmer for 7173 variable light chain SEQ ID NO 7 PCR priner for
7173 variable light chain SEQ ID NO 8 BUR primer for 7F3 variabl e heavy
chain SEQ ID NO 9 PCR prinmer for 7173 variable heavy chain SEQ ID NGO 10

PCR prinmer Jf.or variable |i chai 5 SEQ ID NO 11 P |er for
12D4 vari abFIfl%“rIei é%o‘gﬁﬁ? ﬁﬁg%tgghﬁdan @eééﬁ CE%‘%@PIAf %ﬂuﬁﬁﬁ%ﬁgﬂ‘%l e heavy
chain SEQ7IFB M2 48l PCR.priner for 12D4 vari abl e heavy chain SEQ I D NO
14 6C12 variable Iight chain (DNA) sequence SEQ ID NGO 15 6Cl12 variable

i ght chain (protein) sequence 30 SEQ ID NO 16 6Cl2 variabl e heavy chain
(DNA) sequdtigitre 13pbowpanaignirens of theyaripblp heavyedein BN A ssqyeneer for MAksequence
SEQ I D O 788, g mayix@ii e |ight chain (DNA) sequence SEQ ID NO 19 73
variable light chain (protein) sequence SEQ ID NO 20 7F3 vari abl e heavy
chain (DNA) sequence 35 SEQ ID NGO 21 7173 vari abl e heavy chain (protein)
sequence  FEgareD3NBORR ad llGdnsta bt telvarihble lichcdhainprofdityeqaagee e dilbsl JUL
2006 WO 0%963@1728 P, U03/ 00084 SEQ 11) NO 23 12D4 variable fight chain
(protein) sequence NO 24 12D4 vari abl e heavy chain (DNA) sequence
SEQ I D NO 25 12D4 variabl e heavy chain (protein) sequence SEQ ID NO 26 7F3

CoR 2 T'Sop RS TASH R SSUpAR of B SeE R A o AR E PG, 20

6CI 2 vari adlé Hekddndidi4 CDR | oop

KET TO SEQUENCE LISTINGS

15 SEQID NO:1 Human C5aR protein sequence
SEQ ID NO:2 PCR primer for 6C12 variable light chain
SEQ ID NO:3 PCR primer for 6C12 variable light chain
SEQ ID NO:4 PCR primer for 6C12 variable heavy chain
SEQ ID NO:5 PCR primer for 6C12 variable heavy chain
20 SEQIDNO:6 PCR primer for 7F3 variable light chain
SEQ ID NO:7 PCR primer for 7F3 variable light chain
SEQ ID NO:8 PCR primer for 7F3 variable heavy chain
SEQ ID NO:9 PCR primer for 7F3 variable heavy chain
SEQ ID NO:10 PCR primer for 12D4 variable light chain
25 SEQIDNO:11 PCR primer for 12D4 variable light chain
SEQ ID NO:12 PCR primer for 12D4 variable heavy chain
SEQ ID NO:13 PCR primer for 12D4 variable heavy chain
SEQ IDNO:14 6C12 variable light chain (DNA)} sequence
SEQ ID NO:15 6C12 variable light chain (protein) sequence
30 SEQIDNO:16 6C12 variable heavy chain (DNA) sequence
SEQ ID NO:17 6C12 variable heavy chain (protein} sequence
SEQ ID NO:18 7F3 variable light chain (DNA) sequence
SEQ IDNO:19 7F3 variable light chain (protein) sequence
SEQ ID NO:20 7F3 variable heavy chain (DNA) sequence
35 SEQIDNO:21 7F3 variable heavy chain (protein) sequence
SEQ ID NO:22 12D4 vanable light chain (DNA) sequence




SEQ I D NGO 30 6Cl 2 variable heavy chain CDR2 loop SEQ ID NGO 31 6C 12
vari abl e heavy chain CDR3 | oop 10 SEQ ID NGO 32 12D4 vari abl e heavy chain

CDR1 |l oop SEQ I D NO 33 12D4 vari abl e heavy chain CDR2 | oop ngm
12D4 vari abl e heavy chain CDR3 | oop DETAILED DESCPIJPTION OF T I

15 QAR- structure The ami no acid sequence of human C5aRi s provided in SEQ
]D NO 1.. 20 The various domains of human C5aR are defined as follows:
amn acids 1-37 extracellular domain - N-termnus amno acids 38-61

t ransnenbr ahe¥8%H n ani no aci ds 62-71 intracel | ul ar PEENEPAOMS ani no aci ds

72-94 transmenbrane, domam am no acids 95-110 extracellul ar domain -
extracelfular loop 1 amno acids 111-182 transnenbrane donai n am no aci ds
133.-.149 intraceffular donain arjaino acids 150.-.174 transnenbrane

amino aci ds 20pnaar 1 i rﬁ%ab%éi‘a%ﬁ‘é BEGIELD o Sxbr gl ar oo 2

am no aci ds 2 ra

i ntracel tul ar ﬁ%%ﬁ;ﬁam H%D 4 varighle bpavy chairp@NA) gegveserenbr ane domai n ani no

aci ds 265. - Qé?t%%%ffdﬂﬁ%mim@hemychm@fo&ﬁﬂk sthe@ | oop 3 a5 anino acids

284. -. 307 trarﬁﬁ@dmmzre dop:avaﬁm g% .350 intracel lular domain -
84

C-term nus QULSEQQ;@QTOQDD 0% 12 M cro-organi sm Deposi t
Details The h | %%Y%ﬁ% 5{‘ L@%?glﬂ??cl onal antibody designated

7173 was depog, dervy striCRR3AIPOPECACC under accessi on number
00110609. The h@! mhﬁ@lﬂ‘f@ﬂ@thlswcham@nmnml onal antibody desi gnat ed
6CL2 (6CL2 Ml@}EQIM@ubpogcxmnmhzavﬁaﬁh@m@qmgooz wi th ECACC under

accessi on numsBQ O 2RN226 6C12 variable heavy chain CDR3 loop
™y 10 SEQID NO:32 1234 variable heavy chain CDR1 loop
) SEQIDNO:33  12D4 variable heavy chain CDR2 loop
SEQ ID NO:34 124 variable heavy chain CDR3 loop

DETAILED DESCRIPTION OF THE INVENTION
15

C5aR structure

The amino acid sequence of human C5aRis provided in SEQ ID NO:1.

20  The various domains of human C5aR are defined as follows:

aming acids 1 -37 extracellular domain « N-terminus
amino acids 38 - 61 transmembrane domain
= amino acids 62 - 71 intracellular domain
H 25  amino acids 72-94 transmembrane domain
' amino acids 95-110 extracellular domain - extraceltular loop 1

amino acids 111-132  transmembrane domain

amino acids  133.-.149 intracellular domain

amino acids  150.-.174 transmembrane domain
30  amino acids 175.-.206 extracellular domain - extracellular loop 2

amino acids  207.-227  transmembrane domain

amino acids 228.-242 intraceliular domain

amino acids  243.-264  transmembrane domain

amino acids  265.-.283 extracellular domain - extracellular loop 3
35 amino acids 284.-307 transmembrane domain

amino acids  308,-.350 intracellular domain - C-terminus




10 The bybri doma whi ch produces the nonocl onal antibody designated 12D4
(12D4- P9) was deposited on 2 Septenber 2002 with ECACC under accession
nunber 02090227. These deposits were nmade under the provisions of the
Budapest Treaty on the |International Recognition of the Deposi@‘bnﬁﬂpzmm
M croorgani snms for the Purpose of Patent 15 Procedure and the Regul ations
t hereunder. This assures mai ntenance of viable cultures for 30 years from
the date of_ deposit. The organisns will be nade avail able by ECACC under
the terms of° PAE?Budapest Treaty which assures per maREHAUEFESYUNr est ri ct ed
availability of the progeny of the culture to the public upon issuance of
the pertinent patent. 20 The assi gnheeipf the present application has
agreed that if the culture deposit should die or be |ost or destroyed when
cultivated under suitable conditions, it WII be pronptly replaced on
notification with a viable specinmen of the sanme culture. Availability of a
deposi t ed st r Aigrojosganism DepositBetglonst rued as a |icense to practice the

invention in 25 contravention of the rights granted under the authority of

any gover nnmentyh fha r pkh it tent. |.ans. ocl onal .and

r econmbi nant ag?F b%%&% Hkﬁ??%%&%%ﬁﬁngﬁ_'“gﬁﬁﬁﬁﬁﬁﬂggpgﬁﬁéﬁﬁﬁﬁé for CsaR
desi gnat ed 73,°%8 °§e“§’ﬁ‘ﬂzo Gt EGALfeundgyaedession sutheetP 109 he present i nventors
as described herem Surprisingly, these nonoclonal antibodies WAbs) are
abl e to subst dint hktidomaaihich ersphced 14 ModotietkanSRay Msali:aGC1i @cEhaky) I n

Lo su bopaotic oep i o
parti cul ar, NAfs it ol il Yoo 2l BCABG 3fhr LBesE IS bpdofl her known

anti - CoaR anti bodi es, , n are reactive wth regions of
«C8aR other than. the N-termnal region. It is believed that 2 JUL 2006 WD
|03/ 062278 BT/ Aebrierangibich grodugagibe pepclop Dby desipesl 1APE(IPR4-RAr i |y reacti ve
W th the secorvhs deppsitat eRUSeptembed AED2 With ESACTREdet ddoeskion R0 09dooi3PR.  For
exanpl e, UAb 12134 reactivity with CoaR is al nost conpletely abolished by

mut ati on of t acel.lul.ar, | oop. resi dues 181 and 192 fromtYrosine
to PhenylaIanﬁ%gga%ﬁgé%%ﬁﬁﬁ%??F%HE“E§%85¥§EV§HEWﬁﬁ%FW@Pﬁécstudies i nvol vi ng
5 the C5aR nut'Bffpatiosal Recopmition phithe Bepogit of Migroorgagiyms fupthe Pu®goffleBe: 1065, 2001).
Due to theld i Retopdueenmil tre Regulaionsalrcumieo Skhispisaies wiityhatde of idleeMtuiaceHul ar :

| oops and N tfer30iyad frodOfBdR of UsRsHVARS oBilnd kilbe M viBReQUI Accdi nd to a
regi on of one Qe %! $Ble Budapest Treaty which assures permanent and wnrestricted

availability of the progeny of the culture to the public upon issuance of the pertinent
patent, '

20

The assignee of the present application has agreed that if the culture deposit should die
or be lost or destroyed when cultivated under suitable conditions, it will be promptly
teplaced on notification with a viable specimen of the same culture. Avaﬂability ofa
deposited strain is not to be construed as a license to practice the invention in

25  contravention of the rights granted under the authority of any government in accordance
with its patent faws.

. N

Monoclonal and recombinant antibodies

30 Murine monoclonal antibodies specific for C5aR, designated 7F3, 6C12 and 12D4, have
been produced by the present inventors as described herein. Surprisingly, these
monoclonal antibodies (MAbs) are able to substantially or completely block C5a binding
to C5aR. In particular, MAb 7F3 is fully neutralising.

35 In contrast to other known anti-C5aR antibodies, MAbs 7F3, 6C12 and 12D4 are
reactive with regions of C5aR other than the N-terminal region. It is believed that




extracellular | oops or the NNterm nal domain. 10 Surprisingly, it has been
shown that MAbs 7F3, 6CI2 and 12D4 are al so capable of inhibiting
activation of neutrophils by other chenpattractant |igands. Exanpl es of
these other chenmpattractant |igands include the CXCRL and CX (e ?F‘ ?qgﬁ
IL-8, ENA-78 and GPC-2. This ability to inhibit the firaction t
chenoattractant receptors 15 provi des an unusual and unexpected advant age
over other known anti-CUR nolecules. In particular, anti-C5aR nol ecul es
that are aBTe%®#2Bnhibit the function of nultiple nBCHAWHNIL
chenmpattractant receptors are likely to be highly efficient therapeutic
agents in the treatnent O ilununopatfol ogi cal disorders. 20 In one
aspect, the present invention provides antibodies that bind to an

extracel | ul aré\{’d‘Ii (r){lg Pr6ferably the second extracellular | oop of Chal ?,

ei t her al one 1 6128 £ 716 ire neimetily sadiive witlotbpscond exoeetiilarsaopl n a pref er r ed
aspect, the i Kipgines BT tpRASY oR{ZSER alt :aogie QFAD 1203 realtivitpwiiCsaRBRIARA have

epi t opi ¢ specwﬁmﬂetélyawoﬁmeca@rﬁta%n&*tﬂ@zll@éma ihedRhp Bliadliy SRET | VDS 1173,

6Cl 2 12D4. | ud
i nt ac?rrml Cu'f%%%i%i% Fag S"Pﬁ%re ﬁf’f"egﬂ‘é’ﬁmﬂ% venmlvo?%é))n(z: uaﬁz Fv
|

whi ch are capabi SFraR e1ehi % B Med.Jl08:80591A6H200Dhese ant | body
fragnents retain sone ability to selectively bind with its antigen or

receptor and @uetqihéﬁlualgdomﬁ-mﬁtmhhﬁwﬁmﬁ&nﬁ%)ofﬁ@@;ﬂm&eﬁﬁar‘i&oﬁ% whi ch
ant

cont ai ns a NMoRGMALABH I an nol ecul e can
be produced bx Zlgn% ﬁﬁ%ﬂg nt |t%lo%g[ngm atr?%oné)ﬁ ai ntoyield
(@R intact Ilght charn :fﬁar FRnY GOBHD. one heavy chai n; 2 JUuL 2006 VO
103/ 062278 T/ AU3/ 00084 14 (2) Fab', the fragnent of an antibody nolecule
'can be obt ai nédfpbwglymwsbeagswmlﬂﬁtMQNﬁbcﬁbumdt@)pﬁpggor&apaﬁ?gf owed by
reduction, tolghjbﬁhgaogﬁnbmﬁ%o ﬂﬂg P he heavy
chai n;- two Falahlr R{&%ng ‘?H‘ﬁ"f{ er ) %ﬁlsg ¥°(3) (Fab')?2,
t he fragrrent 0 éﬁg !ﬁfm @bﬁ‘ﬁ&?‘%@l iggpdslk-2 FNAGE whol e
anti body with® stz Sigeab ‘b@ﬁ%iﬂw’%@ﬁwpﬂgﬁﬁiﬁmﬂm&mammﬁec@ms F(ab)2 is a
di mer of tiko Praid¢san aymehind uhabdiet adyeiiipe bved Wihir Waovil ssfiLllE RS IRARIS |

In particular, anti-C5aR molecules that are able to inhibit the function of multiple

neutrophil chemoattractant receptors are fikely to be highly efficient therapeutic agents
in the treatment of i mmunopatholo gical disorders,

20 In one aspect, the present invention provides antibodies that bind to an extracellular
loop, préferably the second extracellular loop of C5aR, either alone or in conjunction
with other loops or domains, In a preferred aspect, the invention provides antibodies

that bind to C5aR and have epitopic specificity the same or similar to that of any one of
MAbs 7F3, 6C12 or 12D4.

) 25
The term "antibody" as used in this invention includes intact molecules as well as
fragments thereof, such as Fab, F(ab’)2, and Fv which are capable of binding the epitopic
determinant. These antibody fragments retain some ability to selectively bind with its
antigen or receptor and are defined as follows:
30

(1)  Fab, the fragment which contains a monovalent antigen-binding fragment of an
antibody molecule can be produced by digestion of whole antibody with the enzyme
Papain to yield an intact light chain and a portion of one heavy chain;




(4) Fv, defined as a genetically engineered fragnment containing the
variable region of 10 the light chain and the vari able region of the heavy
chain expressed as two chains; and (5) Single chain antibody ("SCA'")
defined as a genetically engineered nol ecul e containing the va@i hiJii. 2[]35
region of the light chain, the variable region of the heavy chain, |I|inked
by a suitable polypeptide |inker as a genetically fused single charn

nol ecul e. 15 Met hods of nmaking these fragnments are known in the art. (See
for exanpl YO¥4f¥Bw and Lane, Antibodi es: A Laborat 8EAW&MEMI |, Col d Spring
Har bor Laboratory, New York (1988), incorporated her ei n by reference). 20
As used in this invention, the term"” eartope means any antigenic

determ nant on an antigen to which t He par at ope of an anti body bi nds.
Epitopic determ nants usually consist of chemcally active surface

groupi ngs of (Al e&elf,ds fingrodnt efan amibovy nateiukscanbe shityad by ishithg whblai ns and

usual 'y have Sﬁﬁﬁdyfmﬁpbﬂ%ﬁ,%ﬂcﬂlmd&ﬁ&,to%fd%h%&@igh&%[ﬁﬁhﬁ&h&[' cs, as well
25 as specifi gfﬁp@egq,ec ﬁ&%@ﬁ%‘%ﬂ&ﬁéﬂﬁ%ﬁ b@g*&pm od(\”glole%%e present invention
n

can be prepared using cells expressi ng aR or fragnents
contai ning one or nore extracel hilar | oops as the inmunizing antigen. A
peptide uséd (B i &A% the fizgmentnf the entibedy thubcar be phraintd by westingveholsl at ed eDNA or
chem cal synt kg®bdy wthdhei enzyme pépkih etthaangdibeqratteRtiee; F(ah)Hs £@mbd oBfwopr ot eh i f
desired. SUChF@@ﬁ%@ﬁfpm(ytoé@ﬁ%yQ@é&gﬂdgbmgCh are chemically coupled to the
peptide include keyhole |Tnpet henocyanm (I CLB), thyr ogl obul i n, bovi ne
serum al bum n éBSﬁ:_) and tetanus toxoid. The coupled l?tl de may then be
ed to i munf efifiefl Arep sepelically engineanedfepgment contginmg Bisvackble 3iog 6f desi r ed,
pgl ycl onal 10antlictigidicked apdthe beiafle refibeof tixbedvly cleh exfressedax Byvhans; 2y bi nding to

‘and elution froma matrix to which the peptide to which the antibodies

ski1 e 24 bt Ll it st i T ncr ooy

arts for urr%qt%“é‘l Vaﬁ?ﬁ’&?/“c‘ﬁ“’ e dgit phan; thevansblegeniqnaf B bsevnsheinbodi es, as
wel | as rmnoclh@r@ébyawmﬂmﬁpwgde@waa‘@eneema sinflftiagamlecdd. al ., Unit 9,
Current Prmtocols in | mrunol ogy, WI ey I nterscience, 1991, incorporated by
ref erence). ibadi ol &EhNi que whi ch

! MaRao (&
provi des forség% égro %?r t&gﬁﬁyﬁgﬂﬁé@&xsp % ﬁ% g E’lﬂagl 6i_?}inuous cell lines

in culture, ﬂﬂg aborg/tory, ew York

(1988), mcorporated herein by reference).

20  Asused in this invention, the term "epitope" means any antigenic determinant on an
antigen to which the paratope of an antibody binds. Epitopic determinants usually
consist of chemically active surface groupings of molecules such as amino acids or sngar
side chains and usually have specific three dimensional structural characteristics, as well
as specific charge characteristics.

Antibodies of the present invention can be prepared using cells expressing C5sR, intact
C5aR or fragments containing one or more extracellular loops as the immunizing
antigen. A pepiide used to immunize an animal can be derived from translated cDNA or
chemical synthesis and is purified and conjugated to a carrier protein, if desired. Such

30  commonly used carriers which are chemically coupled to the peptide include keyhole
limpet hemocyanin (KLEH), thyroglobulin, bovine serum albumin (BSA), and tetanus
toxoid. The coupled peptide may then be used to immunize the animal (e.g., 2 mouse or
a rabbit).

35  If desired, polyclonal antibodies can be further purified, for example, by binding to and
elution from a matrix to which the peptide to which the antibodies were raised is bound.




exanpl e, the hybridoma techni que, the human B-cell hybridoma techni que, and
the EBV-hybridoma techni que (Kohler et al, Nature 256, 495-497, 1975;
Kozbor et al., J. 10 Imunol. Methods 81, 31-42, 1985; Cote et al., Proc.
Nad. Acad. Sol. USA 80, 2026- 203 0, 1983; Cole et al., Ml. Cel @ BifijL Zﬁ%
109-120, 1984). Methods known in the art allow antibodies -exhibi-ting

bi nding for a C5aR extracellular |oop to be identified and isolated from
anti body expression libraries. For exanple, a 15 nethod for the

identifi catWWeA® i sol ati on of an anti body bi ndi ng Bcratopoodti ch exhi bits
binding to a CSaR extracellular loop is the bacterio-phage a vector system
This vector system has been used to express a conbinatorial |ibrary of

| Fab ftugnments fromthe nouse anti boo“§’ repertoire in Escherichia coli
(Huse, et al., Science, 246:1275-128 1, 1989) and fromthe human anti body
repertoire ( Mrhdse ofxkill ircthe @ will kfdiQE varlvad techGiR comBloh in thedBmBnblogP 8% 8099,

1990)  This T8 Badhd:dh VadfoR Bonloftiol B ARIAS Erib il UL BB |1 NS
ybr | domas A pdd Ties R sl Gty i st S B EHRAEE. pr ogced | n
various ways O@ERgterscignchipfuiscorperted byadeselood by t hose having ordi nary
skill in tHBe art and win not be repeated here. Details of these techniques
are descri bedMoﬁocﬁdﬂﬁlhnﬁb@&i@rﬁ?ﬁ@?eﬁ&d%éngc\i@?&%j:ﬂﬁ@&m inabideagi s - Hybri domas: A
. Edi
1

Mpadut
New Di nensi on,j j ! b odger, R Kennett, et al.,
Pl \clavnum Pr Z!ss, pffgugcg!;)ﬂ%%bgﬁ < % ?Qﬁlf:gdfﬂ'%ﬁus?eﬁco lﬁ% Et'eﬁldb?f’ “%eference. In
addi tion, net ﬁ’?ﬂ’gle’cﬁ‘g}ﬁ' Rilome perty

_ B thedien Brerlibphsidematenhaigus) 4 thgi t h vari ous 30
mbi nati ons &BViskridams tecalque(Kohlired ildSatae 256k49547, 18751 Kexbaret alahd i ncl ude

.canbi ni ng 10muihmecl Meikadyl 88, 7108] 1985, Obletehal NHER AL QREL. BALUIAL 828. (Cabily, et
Proc. Nat bosoABRsl coisSedr, MSQui Sl 6208108 986), OF by grafting the

muri ne-anti body conpl enentarity etefmning régions (CDRs) onto the human
framework (Ri echmann, et al., Nature 332:323, 1988). 35 2 JUL 2006 WO
031062278 PCTMEthody momsin the gy atiny astibodipeeshibiting fusioh &ir s S5 exttecslivbdi neric
ant i bodi es of laoh® twidentifieh i’ iwlatell Botliagbhodfexprission [bAise For dxv@) ki on or
bi ol ogi caldsy aihbd/fr fht AMHASH 4 REBGH A ad%%ﬁg'arm&mméh%mﬂs" chi meric
anti body” ref %fn@né & a%%l@%a&ﬁtﬂ% 1309 is%el b4 ergob %égz%azgc?o? sy%telrn.e %(s)‘r/]escto(l?f anti bodi es
system has been used to express a combinatorial library of Fab fragments from the
mouse antibody repertoire in Escherichia coli (Huse, et al,, Science, 246:1275-1281,
1989} and from the human antibody repertoire (Mullinax, et al.,, Proc. Nat. Acad. Sci,,
20 87:8095-8099, 1990). This methodology can also be applied to hybridoma cell lines
expressing monoclonal antibodies with binding for a preselected ligand. Hybridomas
which secrete a desired monoclonal antibody can be produced in various ways using
techniques well understood by those having ordinary skill in the art and will not be
A repeated here. Details of these techniques are described in such references as
S 25 Mor;oclonal Antibodies-Hybridomas: A New Dimension in Biological Analysis, Edited
by Roger H. Kenneit, et al., Plenum Press, 1980; and U.S. 4,172,124, incorporated by
reference,

In addition, methods of producing chimeric antibody molecules with various

30  combinations of "humanized" antibodies are known in the art and include combining
murine variable regions with human constant regions (Cabily, et al. Proc. Natl. Acad.
Sci. USA, 81:3273, 1984), or by grafting the murine-antibody complementarity

determining regions (CDRs) onto the human framework (Riechmann, et al., Nature
332:323, 1988).
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derived fromone species are conbined wth the constant regions of

anti bodies derived 5 froma ifffireat species or alternatively refers to
CDR grafted anti bodies. Chineric antibodies are constructed by reconbi nant
DNA technol ogy, and are described in Shaw, et al., | Imun., 13§ 4534L 2006
(1987), Sun, LK, et al., Proc. NatL Acad. Sci . USA, 84: 214- 218 (1987), for
exanpl e, 10 Any of the above described anti bodies or biologically active
anti body fragnments can be used to generate CDR grafted and chineric

ant i bodi es. WO8R28 or "conpl enentarity determ ni ng PEGABADS
“hypervariable region” is defined as the am no add sequences on the |ight
and heavy chains of an antibody which formthe three-di nensional |oop
structure that contributes to the forn8tion of the antigen binding site. 15
As used herein, the term"CDR grafted” anti body refers to an anti body

havi ng an ami Ffﬁsmmﬁ@hfem@nﬁ&sbmmmiboaésomaaih-mbﬁlb&ﬁesaﬂﬁe or nore CDR

sequences in bfé@enfm@HﬁoneﬂﬂéleglcauW@ﬁéeaﬁfagrﬁen‘&Qﬁ@éoﬂ Akga\{e% HIEGMnd i aced by
anal ogous par bg;0f. %@e%&né:gnsm btogén &81?%%%1%‘8?%?‘0“32%“%0 di ff brent

bi ndi ng specifici or-a ven a terms "light

chai n vari abl 88 %“ﬂeéﬁ‘ﬁ‘es'%“e"é‘&‘&bm%véfhﬁhe\ﬁa%bqe@qﬁ@ﬁmwmﬁeéﬁdt o the
regi ons or Sdoffamadifatentispesiefortabierndiivqiionefeis cnCDR gafhel shibghibs. ahsheleavy chai ns

re{’spgcéI i ve[I_K antibbdidy afb&uﬁtractéa%&k&&nﬂﬂiahmmeéﬁﬁblﬂ  @Haliafh cﬁ&ﬂi&@ﬁl{sﬁa\ixor each

ant i body €¢ a@rj "m e amno
termnal donai Qﬁﬁ“ % lﬁgﬁ?&)gg%’hgﬁvy 5 alc Igh\@&a@wfhgy | d together to
form a three- &FAEHS FeiFle) site for an antibody. The anal ogous CDR
/s€quences are said to be "grafted"” onto the substrate or recipient

S

ti body. mheﬁhﬁmmabo@ratascimdynﬂbedﬁshem@sgﬁ veraﬁtﬁ,\sawhrageeﬂzﬁn@R sequence,

d the antihpdy ggf enc. S "substrate”
anti body. One ;0 0 1 chiébﬂ E%ﬁ&f % or%§ eme%ltﬁ‘%ge CDR grafted

can r
ant i bodi es usi n%m'fnﬁnér?%ogc?ﬁ ﬁ’@?"ﬁl‘@%feﬁ‘@% i ‘FFE’I‘ |aT’1 F‘I‘mﬁ‘b iSPEFICEHPIWi t h net hods
vel | known i nthefight gndh oPY SRaiR 6F anepiihediovhiad fom the the-fisensipnatiogh neer i ng: A
~Practical Gui dectuy/tiatksnedhrantoaidoatigranihe addgmt b¥ail site1 992, i ncor por at ed by
‘reference)is 35 The invention al so provi des cell fines which produce

monocl onal antyj Q&g &0 Y t&%ﬁ.\ Qr ?-l)-’ oI atlo of. cell.lines

pr oducny rmnocl ?1 a‘rlit ¥ cnﬂ"gf%ﬁ PR é%?rf oSUPVBEIIE"0 03/ 062278
PCTI AUO3/ 0008 &01 slequence in which af least parts of one or more CDR sequences in the light and/or

variable domain have been replaced by analogous parts of CDR sequences from an

antibody having a different binding specificity for a given antigen or receptor.

20
The terms "light chain variable region” and "heavy chain variable region" refer to the
regions or domains at the N-terminal portion of the light and heavy chams respectively
which have a varied primary amino acid sequence for each antibody. The variable
g region of the antibody consists of the amino terminal domain of the light and heavy
‘ \f 25  chains as they fold together to form a three-dimensional binding site for an antibody.

The analogous CDR sequences ate said to be "grafted" onto the substrate or recipient
antibody. The "donor" antibody is the antibody providing the CDR sequence, and the
antibody receiving the substituted sequences is the "substrate” antibody. One of skill in

80  the art can readily produce these CDR grafied antibodies using the teachings provided
herein in combination with methods well known in the art (see Borrebaeck, C.A.,
Antibody Engineering: A Practical Guide, W.H. Freeman and Company, New York,
1992, incorporated by reference).

85  The invention also provides cell lines which produce monoclonal antibodies of the
invention, The isolation of cell lines producing monoclonal antibodies of the invention




can be acconplished using routine screening techni ques which perm:t

determ nation of the elenentary reaction pattern of the nonocl ona

anti body of interest. Thus, if a nonoclonal antibody being tesgiq Ei{%&
CoaR and bl ocks CSa-nedi ated bi ol ogical activity, then the nonatlio gl 06
anti body being tested and the nonocl onal antibody 5 produced by the cel
Rues of the invention are equivalent. Antibodies with an epitopic
specificity which is the sane as or simlar to that of MAbs 7F3, 6Cl2 or
12D4 ran beWPAQEMRIi ed by their ability to conpete wirchAD#atsparti cul ar

MAb for binding to C5aR (e.g. to cells bearing CSA such as transfectants
bearing 10 C5aR, nonocytes, dendritir cells, macrophages and basophils).
Usi ng receptor chinmeras (Rucker et al Y cell 87:437-446 (1996)) or other

t echni ques known to those skilled in the art the binding site of any one
of MAbs 7F3, 6@ & seromph@Usingsoutie sereqping thchnighesindichpaoit fosminktlog of 0 det er mi ne,
Wi t hp;{t u?due Wehtw@ma@dohgﬁwoffthgmm?ﬁgl%aédyoéitéte@a.t TR hast the same
specificity a - | i,nyent i on ascertaining

whet her the f§$ﬁg§8£?§@§ﬁﬁ%m%%@H?%g%é?ﬂ%?@§¥g§§ fﬁﬁﬁ?g%éb é%tide conpri sing
a C5aR ext r ac&lE{f-4ten fsgonodanal pbodyhisige fegphband tha mprsieyal siibody t est ed conpet es
with the nondedoperdby the téliochps e invdntior amvegnivalanh, as shown by a decrease in
bi ndi ng by the nonoclonal antibody of the invention, then the two

nmonocl onal anty 250k nd. . . [ | osel.y. . rel.at ed, epitope.
Still another mgﬁ%%ﬁ%%&nﬁwci%ﬁ (j'rrsfz’)ﬁrjll‘?f(l:sI%{':)%%'ﬂlﬁiI g’n i B@é‘@bshas t he
specificity of%‘g’ o gﬁ%beé{‘ﬁ? \Fhegrabifith & GORpRsFEGHAL PRUGHT pr e- i ncubat e
the nmonocl onalMARPF biedse th E5aRoe g tte sdllebeaviigt GFaR, syt rmlefoctantsibbririo t he ant i body
A9 pr e_surre@Dt%ﬂ;ﬂ,m@a@dsi%ﬂengwﬂiﬂﬁio@ﬁs&b@gm&ﬁ@&rﬁ%ﬁbgm&a@dy of the
'nvention to aehékds: RE Chil sABEANARRY) AP Giher ik own to Qeslcill@&lignt' on 1s
inhibited in i i Y to bind t ent i I £ _the nonocl.onal antibody of
the inventi ontﬁ?sagele]ﬁhfln%}l{%sétamtbaﬂ%?ﬂeoﬁ‘x% ]%51 P4 %B%E?Y?WPPFSnom onal Y

anti body being tested has the sane, or functionally equivalent, epitopic
speci ficity ashtishleo prsideto detedmingvwithowaydue Expedimgentationy # nnbmiolondbe r eeni ng  of
rrUtD_nlopI onal 1!a_r1:ainmsbdj} @Sﬂ@fsanieﬁﬁeciﬁ&’eﬁ@&h@ﬁbcloﬁ@ﬁ:ﬁ@éd??%tﬂ&nféﬁﬁcfnib?d O:Jt 3? Cibod

i'lizing sui q . ni.n et.he .monocl.onal anti bo
bl ocke Coa fr%‘&*ﬁgf’ﬁ%?‘#“gﬁ%e%&%ﬂg{ﬁ@%ﬂ&& o RaE o AR SRS e of the
invention, it 3%? 8’?@@%@“?‘6" Hirtbrraquaclonak qutibopiheins fasted comete Bl s whi ch can
be used to scremaclonglrotiodnef theimveitivodis dwwh by 4 dbenadse fnpindite tyttks her t he anti body
has the sanme bhadiloagl Hixay bitEd iintRs, tRenTRINE MOMMBIbnaiHkibdAREMindh tishe

i nvention. thesiﬁe,%Piéipsglg'&e%%ed,C&Rop%! so be used for immunization purposes
(Herlyn, et al., 2 JUL 2006

Still another way to determine whether a monoclonal antibody has the specificity of a
monoctonal antibody of the invention is to pre-incubate the monoclonal éntibody being

tested with a peptide to which the antibody is presumed to be reactive, and then add the

o % 25  monoclonal autibody'of the invention to determine if the monoclonal antibody of the
invention is inhibited in its ability to bind the peptide. If the monoclonal antibody of the
invention is inhibited then, in all likelihood, the monoclonal antibody being tested has the
same, or functionally equivalent, epitopic specificity as the monoclonal antibody of the
invention. Screening of monoclonal antibodies of the invention, can also be carried out

30 utilizing suitable peptides and determining whether the monoclonal antibody blocks C5a

‘from binding to C5aR.

By using the monoclonal antibodies of the invention, it is poésible to produce anti-
idiotypic antibodies which can be used to screen monoclonal antibodies to identify

35  whether the antibody has the same binding specificity as a monoclonal antibody of the
invention, These aniibodies can also be used for immunization purposes (Herlyn, et al.,




WD 03/ 062278 PCTI AUO3/ 00084 18 Sc'ence, 232:100, 1980- Such anti-idiotyPic

anti bodi es Can be produced using well- known hybridonia techniques (Kohler
and lastein, Nature, 256:495, 1975). An anti- idiotypic anti body | S an
anti body which recogni zes uni que determ nants present on the g??dﬂﬁ
anti body produced by the cell line of interest. These determ nants

| ocated in the hypervariable region of the antibody. It is this region
(paratope) which binds to a given epitope and, thus, is responsible for
the speci fi ¥P{3/%¥F8 t he antibody. An anti-i di otypi c &@OTABBAWscan be
prepared by immunizing an aninal wth the nonoclonal antibody of interest.
The i muni zed animal will recognize anq respond to the idiotypic;

determ nants of the i mmnizing antibody and produce an antibody to these
idiotypic 10 deternmnants. By using the anti-idiotypic antibodies of the

i mmuni zed ani MEESRCHATEIR0A085). Sysb eitifiotyfiomtiboditn mabb podledming Rady of t he

i nvention prodkl@@dhjzbyxdmnﬂaihhlqdek(l@:hbéﬂ”dn@iﬂﬁ]%@ﬁl\?aﬂﬁeeﬁﬁt@s By NG, e second
anima, it is p |aﬁ1b5®1é£%ﬂl§b‘oa f}&{, | nes ¥V| h t'he s?%ge i di otype as

the antibody of, S e oppinants presgat o the | dent ity
bet ween non cI gnah]%g%odd Plg’guc WW%@GIOf‘F‘FW@STEFéWQtSé@ that the two
nmonocl onal Fﬂt‘? Bbide persarieble epionefilis amiboly. ieis fhisedgion Gpatdrpb)rwhicBcogni ti on of
the same epi tobmb to lgitep rpiiopaunti, thu'EhblﬁspoﬁlsibIelféﬂtﬁ%p&iHctw df%e%%g ntl bodi es,
it is possibl eamaedmﬁﬁwnhwy %msﬁrepabe\ﬂ%

agm naI
anti bodi es hav it0 specl ani'§8 °;5‘6155| ble to use
the am -idi ot yhj%l&) gﬁ“%y 5 ‘Eﬁ?ﬁ‘bﬁ‘?é?d f&%ﬂd@&?@@%ﬁﬁo whi ch

mmnmc an epi to ‘Emﬂahﬂﬂh?ﬁmwdm&ymmm‘bm@m@nxwymu body made
tga fi r sti®no lBammgjmbpumdtmdmmdlas JF iR e\ GlizEtDdRMal) whith drbre
hyper vari abl e we@ﬁmmneébnanaanﬁohgeoftﬂe%aﬁon%dﬁc&ﬁ) ﬁ]ﬁ?@h& Qupd by. the

LT s st ieed 6 il b e R, 0

can be used fog #yf’ athtll g{gl

bi ndi ng donai n e ectl siiprepuniztonnkdiatypisddentity agnent s whi ch
contain epit opiEVeER ReRo W@Eheﬁ)@ftanyeﬂm defionbtiuess Md1Ee 195 niohk&lonspl’ esent

i nvention é&n mbogsnaeﬂ:benhebmhkdapﬁmdlﬁﬁfb%@ﬁt%oftEpgmg sui tabl e

anti body fragn@fdsindRYTHhe b ﬁm%%?fsqp%)%é&ln% 1&3 éFS fromthe

i

deposited hy hen oteol ytic

di gestion) so gﬁ% a| “he ?‘fd‘ef ) éﬁ”%?&? oRfsisescifigqi on.

Al ternatively, the DNA encodl ng the hypervari abl e regi on nmay be cl oned,
usi ng standar chEP%Q:MWM@NS@Wbpﬁ@@eMﬁ&gﬁw@fbdﬁtﬁnﬁoh&ﬁﬁaldﬁ&@diésbed her ei n,

in a suitaBle wddimimic an epitope. For example, an anti-idiotypic monoclonal antibody made to a
first monoclonal antibody will have 2 binding domain in the hypervanable region which
is the "image" of the epitope bound by the first monoclonal antibody. Thus, the anti-
idiotypic monoclonal antibody can be used for immunization, since the anti-idiotype
monoclonal antibody binding domain effectively acts as an antigen,

W .
et

25

Antibody fragments which contain epitopic binding sites of any one of the MAbs of the
present invention can be generated by known techniques. For example, suitable
antibody fragments may be obtained by first obtaining mAb 7F3 from the deposited

hybridoma and then treating the antibody (eg. by proteolytic digestion) so as to obtain
30  from it the hypervariable region,

Alternatively, the DNA encoding the hypervariable region may be cloned, using standard
recombinant DNA procedures such as those described herein, in a suitable host,
35  Preferred antibodies of the present invention comprise variable regions or one or more
CDR loops that are substantially the same as those of MAbs TE3, 6C12 or 12D4, Tt will




35 Preferred anti bodies of the present invention conprise variable regions
or one or nore CDR |oops that are substantially the sane as those of |~Mis
7F3, 6Cl12 or 12D4. It WIIl 2 JUL 2006 WO 03/062278 PCT/ AU03/ 00084 19 be
under st ood that the variable regions or CDR | oops shown in the sdqlalile 2006
listings may be nodified for use in the present invention. Typically,
nodi fications are nade that maintain the binding specificity of the
sequence. Conservative substitutions ny be made, for exanple, wthout
affecting tWeoms® ng specificity of the antibody. Thawavimeed: one
enbodi nent, am no acid substitutions may be made, for exanple from1, 2 or
3 to 10, 20 or 30 substitutions providgd that the nodified sequence
retains substantially the sane binding“specificity. However, in an
alternative enbodi ment nodifications to the amno acid sequences of an
anti body of th‘@qﬂﬁw@ﬂdlﬂahthma%eeMQrcmmpssﬁdﬂﬂidxmefaéquenéeﬂidﬂ:g@ t he
bi ol ogi cal actmwﬂemodiﬁedf&e.ls@iﬁttﬂe &‘ééﬁtudr: F @%} odi es t hat
fun tiona ec

10 ahkig d
may. be. user ol et e IR %ueﬂc%gﬁgﬁrvas‘@ﬁwwwyésaam i no 0l d

substi tutions %5&7 & EHH %Eﬁ%&%gﬂ‘ﬁémwg smesificineaftheattibpdyo Jbusr ini ng
anal ogues, °f ofe&ehadivest, aing seisirsebatitetidab maycheplads foa eambl frbi fl @ @6 t&
t her apeut i cal | 10, 2@eri3nissbktriRes Iﬁ&ﬁdebﬂﬂﬁ’themée@eh Qe%&er%hssuﬁfaﬁﬁaﬂgpl y less than

20% 100/ 0 or S ) erivative are
al t?ar ed as cong%{i%dlﬁ h R i St Ve i’ﬂ?ﬂg F2E07S teipe

COr.r 8spon
depicted in the seggéﬁqgfénc?s g g %Ghellﬁ’e’ﬂ B migphenende intshtiopsiptopr esent
i nventi on, B‘°1°Siﬁﬂbéﬂtt1&mqf the ptibodye Forammipleasodifintantfodiefiat var i abl e
mﬁg' ons shatn nembwamummolosmmucmycnbﬂapéﬂua@rd@ﬁa&rﬂapge@%ﬁssequence
ch is at | eambitoB Qe bicBad Yivi g,g,%gaq{(_antl cal, preferably at least 95 or
i

980/c identical at the amno ac 'evel over at |east 20, preferably at
| east 50 ami no,acids with that variable region. Honol ogy should typically
be consi dered W‘P%a%%‘?ﬁé@ﬁmlséwﬂwlude@pme@f@h-natheﬂmmgumhigeesknom to be

essential for Toi eratpigtospasiehlood plysma dilhIEE oft:NBFepOABIP SRR dr@ antid@). ghbour i ng
sequences. 1¥onmol ogy conparisons can be conducted by eye, or nore usually,

with the aid ofg eteﬁﬁﬁfel"e)éé%\é?édﬁ%ﬁ ﬁ)gq%_g(c corrparl 0@4 prograps. These

| oops

comercial ly ayail af @RiRo peid resifuss o 2 BB | ogy
bet ween two or  iBFe~s g eorreenepdingyyriabisyesivns @ 40Rul at ed over
conti guous sed&%é@%ctedlllethe@m@ﬂ ice 1S

20  Inthe context of the present invention, a sequence "substantially the same" as one of the
variable regions shown is the sequence listing may include an amino acid sequence
which is at least 80%, 85% or 90% identical, preferably at least 95-or 98% identical at
the amino acid level over at least 20, preferably at least 50 amino acids with that variable

L region. Homology should typically be considered with respect to those regions of the
b 25 sequence known to be essential for bmdmg spec:ﬁcrty rather than non-essential
neighbouring sequences,

Homology comparisons can be conducted by eye, or more usually, with the aid of
readily available sequence comparison programs. These commercially available
30  computer programs can calculate % homology between two or more sequences.

Percentage homology may be calculated over contiguous sequences, i.e. one sequence is

aligned with the other sequence and each amino acid in one sequence directly compared

with the corresponding amino acid in the other sequence, one residue at 2 time, This is
35  called an “ungapped” alignment, Typically, such ungapped alignments are performed




aligned with the other sequence and each am no acid in one sequence
directly conpared wth the corresponding amno acid in the other sequence,
one residue at a tine. This is 31 called an "ungapped” alignnent

Typi cal Iy, such ungapped alignnents are perfornmed 2 1 JUL 2006 Qo’i JUL 2006
03/ 062278 PCT/ AUO3/ 00084 20 Only Over a relatively short nunber of

resi dues (for exanple |less than 50 contiguous amn acids). Al though this
is a very sinple and consistent nethod, it fails to take into consideration
5 that, forWeHWPre, in an otherwi se identical pair efTseguesces, one
insertion or deletion WII cause the following am no acid residues to be
put out of alignnent, thus potenti aIIy2 resulting in a large reduction in %
honol ogy when a gl obal alignnent is perPor'mad. Consequent |y, nobst sequence
conparison nethods are designed to produce optinmal alignnents that take

i nto consi der atP o RIEavely shortmumber diyesiiues(fir ehagit legnlan 60 tdadstbusl0 Penal i si ng
undul y the ove#zihdachkignol ogy score. This is achieved by inserting "gape' in
t he sequence alignnment to try to maxi m se | ocal honol ogy. Most alignnent
prograns all ow, .penal.ties to pe nodified However, it is Preferred
to use the gef%lé gigh\%%?‘lﬁgé’%ﬂe TS PiisIeRsthed firfyle tocalfedito ensideentione

conpari sons® ‘15 PoPaBBle i ethaisa idgesics gait ¢feeq@B@:s\ins memsvinor Besitd | t package
(see bel ow) t heligaseiht bllovgegumireneil teyidifed to ba Pt/ FaldmSR IS PGGRialyS - 12 for a
gap and 4 for Eﬂiﬂﬂgﬁ)ﬁﬂﬂﬁﬁ’édﬁﬂﬁmk@h&ﬂ&@gyiv&ﬁ&aﬁ%bﬁ%},,H,Wis%e onpl ogy therefore
firstly requi r@&mgqg&ﬂp%gcgg&l&%mof an cggotl _ 0 alT %nr‘rent, aking into

consi deration gap pendl ties: SUPEaRT e 8%&?@’5‘“’8 RyPdEgE antimelor car ryi ng
out such an altgnm ¢ ?@kﬁlﬁ%W@@WBﬁﬁﬂsmﬁtﬁmﬂmﬁm@&h@m (Uni versity of
a.;V\’Qsconsi i i 10U, Bsnaisingynduly thagvesl hamqlogy 58! ThiMisabiived HGAsetinggaps” mear ch

‘17: 387) . Exanﬁhe@q@ﬁceaﬁénhﬂﬁtt&w&‘ﬁﬁﬁﬁiséfa@aﬁ‘h&ﬂbé?erfOr m sequence conpari sons
include, but are not limted to, the BLAST package (see Ausubel et al.,

1999 ibid - d}ﬁsﬁéf 18%, FASTA (Atschul et al., 1990, J. Mdl. Dol.,
403-410) and the Resams gllew the gannspaliiss iode modified| Bowedd, ilet h BLAST and

FASTA are avaigpTed 19 wp the fiéthiltvaluamdernning neh sobovere fir Bgudise@mpusie et al .,
1999 i bi d, %ag@seﬂmﬁsmm?m@faachmu@rnﬂeaﬁapac@eqse%? theQehiGf the GG

Bestfit prograppendiytetQue Libefdnal. % homol oqy’ can be ‘neasured in terms of
identity, the alignnent 30 lp%é%%%glsi %i')sfg’{)afga%n%t'?/ &4t PRt based on an

al |l -or-not hi ng:&Fcﬁll [ cgrrpari son. Instead, a scaled sim My score matrix is
general |y used tHA{" Q5P R Ybenelecyitisreue firstfyatquirasie production of an
optimal alignment, taking into consideraﬁon £ap penalties. A suitable computer program
20 fo1l" carrying out such an alignment is the GCG Wisconsin Bestfit package (University of
Wisconsin, U.S,A.; Devereux et al,, 1984, Nucleic Acids Research 12:387). Examples of
other software than can perform sequence comparisons include, but are not limited to,
the BLAST package (see Ausubel et al., 1999 ibid ~ Chapter 18), FASTA (Atschul et
al., 1990, J. Mol. Biol., 403-410) and the GENEWORKS suite of comparison tools.
25  Both BLAST and FASTA are available for offline and online searching (see Ausubel ot

al., 1999 ibid, pages 7-58 to 7-60). However it is preferred to use the GCG Bestfit
program,

=

Altbough the final % homology can be measured in terms of identity, the alignment

30 process itselfis typically not based on an all-or-nothing pair comparison. Instead, a
scaled stmilarity score matrix is generally used that assigns scores to each pairwise
comparison based on chemical similarity or evolutionary distance. An example of such a
matrix commonly used is the BLOSUM®62 matrix - the default matrix for the BLAST
suite of programs, GCG Wisconsin programs generally use either the public default

35 values or a custom symbol comparison table if supplied (see user manual for farther




conpari son based on chemical simlarity or evolutionary distance. An
exanpl e of such a matrix commonly used is the BLOSLTM62 matrix - the
default matrix for the BLAST suite of prograns. GCG W sconsin

general |y use either the public default 35 values or a custom s%nga.[UéL 2006
conparison table if supplied (see user.manual for finther 2 JUL 2006 WO
03/ 062278 PCT/ AU03100084 21 detaRS). It is preferred to use the public
default values for the GCG package, or in the case of other software, the
def aul t matWoPAsRIch as BLOSLTM562. Once t he sof t war e phesupr@siuced an
optimal alignnent it is possible to calculate %5 honol ogy, preferably %
sequence identity. The software typically does this as part of the
sequence conpari son and generates a nuferical result. Humani zati on of
antibodie 10 It is preferred that an anti body of the present invention is
humani zed, t hadetails. Itmmeﬁﬂédtbaﬁyheppmd&ﬁmmesfmﬁe&mdﬁa&ag@dﬁhmeng t echni ques

wherein the humRfs6@& O tareine iR Atr! BLASTRY. sed whil e causing
little or no | oss of binding affmty attrl e to the variable region

of the murine t| bo Thus, in one enbodi nent the invention provides a
chimeric antib ﬂ%ﬁieﬁwdﬁ@ apyoptigg! aligimentsiclg nessbletohledattnan f r amewor k
regi on 15 ahd ]@?m]agifsm@tablm%mmgnwﬁeﬂtmﬁhﬂohmmwpmydmmﬁasmm to humani se

or render northawyRogGeshmriiol endpiReistanbadic rds@gi On from a nouse nonocl onal
anti body such as 7F3, C612 or 12D4. The nethods descri bed bel ow are

applicable to ES DR | zati.on of a wide variety of 20 aninmal antibodies.
A two-step ap rﬂ%&jﬂﬁl’?@ed whi ch involves (a) selecting human
anti body sequences that are used as human franeworks for humani zati on, and

() det er mhi rigispiefoobd thztni itbely bR Rkoi @FbbRS hﬁﬁanfzéaemriu EIPAnnﬁHajﬂocl onal
‘arit i body shoulp;odutg@@%@&ﬁaggog %feaﬁﬁﬁ%w%’ng%‘te%@ P%t’%h mewor k chosen.

25 The first sf rrajhfrarrevxork
sequences for l\%ﬁ?@ﬁe\éseqﬁj"@w&% ﬁf’?ﬂ"

‘?‘éﬂn@’éﬂ ection
process is basEgenfis mopes antihery. R in Oseﬂéwﬂlm@nﬂwmmmxwwqei} Per cent

| dentities 30chiffedc abbnde newsising the daenceid waquaneoflainghin feRaidik Mgibh abl e regi ons
of an ani mad e ofd Rt re@ AROHmb DAk dd§s&£§t@ﬁmﬂ]ﬂ§£%?¥eﬁ&g are optimally
aligned and C%%g%@&?ﬁy%&l{%ﬂ% reglonali;

TF3, C612 or 12D4.

om 2 mouse monoclonal antibody such as

The methods described below are applicable to the humanization of a wide variety of

20 animai antibodies. A two-step approach may be used which involves (a) selecting
human antibody sequences that are used as human frameworks for humanization, and
(b} determining which variable region residues of the animal monoclonal antibody should
be selected for insertion into the human framework chosen. .

25  The first step involves selection of the best available human framework sequences for
which sequence information is available. This selection process is based upon the
following selection criteria.

(1) Percent Identities

30
The sequences of the heavy and light chain variable regions of an animal monoclonal
antibody that is to be humanized are optimally aligned and compared preferably with all
known buman antibody heavy and light chain variable region sequences.




known human anti body heavy and |ight chain variable region sequences. 2 1
JUL 2006 WD 03/062278 PCT/ AUD3/ 00084 22 Once the Sequences are thus
conpared, residue identities are noted and percent identities are
deternmined. All other factors being equal it is desirable to sel 8ct Jlh@#hn
anti body which has the highest percent identity with the animal antibody. 5
(2) Sequence Anbiguitites The known human anti body chain sequences are then
eval uated for the presence of wunidentified residues and/or anbiguities,
whi ch are s¥QU6E® uncertainties. The nbst conmobn ofcsAmBreossacert ai nti es
are m staken identification of an acidic amno acid for an 10 am de am no.
acid due to loss (if ammoni a during the sequenci ng procedure, eg.,
incorrect identification of a glutani acid residue, when the residue
actually present in the protein was a glutam ne residue. Al other factors
bei ng equal , iOncdths s@shcesdd dutoompsel Rdiucadehiiishire RildiaRDkaghai n havi ng as
few such anbi gishiiiesse @RS R bfber ook Bhlog Bl § 890D 86k fith, b | POy chai n
es. e d

vari abl e regi tra-donmai.n di s I de Dri.f stance
(nunber of regﬁgﬂﬁgﬁ%ﬁggﬁggﬁ&Sﬁ%x%@%‘%?% g ?mﬂngrising these bridges
is referred to as the Pin-region spacing [Chothia et al, | Ml. Dol.

196: 901 (1987)3. Apquenst Ambigdittef act ors being equal, it is nobst desirable
that the Pin-region spacing of a human antibody selected be similar or
hurman sequence oy Meig el BBl e pkl o i besfSateil 0 A0t body -
di mensi onal st'F %'ﬁfflé,ld?eéaﬁd;ﬁ?‘?l?lgﬁqeé Ry earencipgeatiziplps. Bas mosised upon t he

f oregoi ng cri CERPW of puskunsermintiesarst tibgdy idénificagion of bromtidesining asid fogat he best

g63erall cotthi maide aminwdciddiesiol@abbfanalais aGing the Sdghdasind frocs@k£ed ed as the
Tramework for inchddBifint@bidlds 9 %Iutglgig Memeﬁvi@:@i %1? %&&ue Jtnﬁﬁ Bl%%e%{’%/%an d Iight

chai ns sel ect from The s or nt. hu odi es, 30 The
second step iggtpﬁggé{“ng%ﬁg(&ga%f 'ﬁ?.es PPEEFEH W&@ﬂ%&g%@?% nation of
whi ch of. the SHSFF Hmman pntibad alipinbayinaas e weginbiguitics g1 osdtdss * shoul d be sel ected

for grafting into the human framework, This selection process is based
upon the fol | @) n@insedi@cdpbp criteria: 2 1 JUL 2006 WO 03/062278
PCT/ AUO3/ 00084

Antibody chain variable regions contain intra-domain disulfide bridges. The distance
(number of residues) between the cysteine residues comprising these bridges is referred
to as the Pin-region spacing [Chothia et al, J. Mol. Biol. 196:901 (1987)]. All other

20 factors being equal, it is most desirable that the Pin-region spacing of a human antibody
selected be similar or identical to that of the animal antibody. It is also desirable that the
human sequence Pin-region spacing be similar to that of 2 known antibody 3-
dimensional structure, to facilitate computer modeling, ’

o } 25  Based upon the foregoing criteria, the human antibody {or antibodies) having the best
overall combination of desirable characteristics is selected as the framework for
humanization of the animal antibody. The heavy and light chains selected may be from
the same or different human antibodies,

30 The second step in the methods of this invention involves determination of which of the
animal antibody variable region sequences should be selected for grafiing into the human
framework. This selection process is based upon the following selection criteria:




23 (1) Residue Selection Two types O Potential variable region residues
are evaluated in the aninmal antibody sequences, the first of which are
called "mninmal residu~s. " These mininal residues 5 conprisedg?R
structural |oops plus any additional residues required, as sho JUL 2008
conput er nodeling, to support and/or orient the CDR structural |oops. The
other type of potential variable region residues are referred to as maxi nal
residues.” They conprise the mninmal residues plus any additional residues
whi ch, as WYO3#&2%8r i ned by conputer nodeling, fW weelMussbaut | oAof cDR

| oop structural residues and possess a water solvent accessible surface
[Lee et al, | Diol. Chem55:379 (1971)]. (2) Conputer Mdeling 15 To
identify potential variable region residues, conputer nodeling is carried
out on (a) tQ %rlable regi on sequences of the anima antibody that is to
be humani zed, ?b leftisBt ed hunman anti body framework sequences, and (c)
all possible reconblnant antibodies conprising the human anti body

fr?ngmgrk squ@nﬁﬁﬁsMﬂ%@mﬁbh&ﬁm& 8M§e%gmgh tga d ilnalfan|ng
anti body resi n ) per f or me
usi ng softw@reagﬁfggggﬁgﬁ% % gﬁﬁiHﬁﬂ@#Fﬂggﬁndmﬂ%F¥H%4@W@PS|nfornatlon
obt ai ned f rrom 8APR PR SErrtuEah W@ﬁ?mwaémvmﬂﬂahM®nmggmamﬂamnmp acid

Sequences nDs tCORBEAr Mpddlios frt supmkt abdlortdrias e CORIshEon@A ¥, anti body and (b) has
a known 3- 25 di nensi onal structure An exanpl e of software that can be

used i s the SYBYl Q r 0s _Assqci ates). The

anti body from, h&ﬁ%b W%%ﬁ@%uﬁﬁﬁ ?gtﬁt% ??%%”ﬁgﬁ &2g8ai ned may be but

need not necessar|1 Fﬁ@@ﬂymsgwaﬂﬁsedrﬁmuﬂ“hESadts obt ai ned
the for¥ 90|Hﬁmﬁt5@%$%wmmem@db&ddhmﬂnhmmm$0Aeﬂmmaﬂmﬂgmﬂ&@ ani ma

‘v riable regi onsuprativeieny vates RN ERssBRUG D oSk Etuﬁhgf.? E& apearly
or

approxi mati ng (tdraf. of the animal antibody are selecte umani sation. 2
1 JUL 2006 WO 031062278 PCT/ AU0O3/ 00084 24

(@ Computer Modeling
15
To identify potential variable region residues, computer modeling is carried out on (a)
the variable region sequences of the animal antibody that is to be humanized, (b) the
selected human antibody framework sequences, and (¢} all possible recombinant

an.tibodies comprising the human antibody framework sequences into which the various
20 minimal and maximal animal antibody residues have been grafted.

The computer modeling is performed using software suitable for protein modeling and
structural information obtained from an antibody that (a) has variable region amino acid
sequences most nearly identical to those of the animal antibody and (b} has a known 3-
25  dimensional structure. An example of software that can be used is the SYBYL
Biopolymer Module software (Ttipos Associates). The antibody from which the

structural information can be obtained may be but need not necessarily be a human
antibody.

%, e
“a

30 Based upon results obtained in the foregoing analysis, recombinant chains containing the
animal variable regions producing a computer modeling structure most nearly
approximating that of the animal antibody are selected for humanisation.




Anti body isotvDes Under certain circunstances, nonoclonal antibodies O One
i sotype might be nore preferable than those of another in terns of their
di agnostic or therapeutic efficacy. For 5 exanple, from studies on

anti body-medi ated cytolysis it is known that unnodified nouse nm$hoclitinaib
anti bodi es of isotype gama-2a and gamma-3 are generally nore effective in
| ysing target cells than are anti bodies of the garnna-1 isotype. This
differential efficacy is thought to be due to the ability of the ganma-2a
and gamma- Y0P Ppes to nore actively participate | FEH¥HEYo| yiic,
destruction of the target cells. 10 Particul ar isotypes of a nonocl onal

anti body can be prepared secondarily, M oma parental hybridorna secreting
nonocl onal anti body of different isotype, by using the sib selection

technique to isolate class-switch variants (Steplewski, et al., Proc. Natl.
Acad. Sci. USmiibg@yisgig®s 1985; Spirit, et al., | Inmunol. Methods, 74:307,

1984). Thus, the nonoclonal antibodies of the invention would include
cl ass-switch @akd AR {1 el of MAbs 7F3,
6C12 and 12D4. 1relfn @3}?As%%/ess’@R%&%%ﬁ%éﬁé’ﬁ%#%%@%gglg?mt he i nvention
are suited forP"(E®Efanfhoss §f adihsr m [thgir diagpostis o thepapepficeficarysFern whi ch t hey
can be uti |3 z&Hampe: frorasidies oh amibodyrmedistgh etalysis & iskodwrdhgd hereadifiet ar ri er .  The
anti bodi es maymdoe mmedlonbl dhibiodieguTisb®pd da@imb-DLank @i@ha-Ddre LRERyiIndred sanpl e.
Smlarly, antemrdiil @h¥ReaaAlbReMh & oAb Gid SPhttadRl fIBAS Ufiksnd Lhe | evel of
Coa. in a Sanpk&, ﬁah%aadoy %IBO ’ éhg gotrﬁoct{qlct)xr}g anti |§s i n these
i munoassays can be- derect lf%tf) bEteeH e f e SEamaZAALd 84| o5 of types
of i nMmunoassay¥YuRe AR ARVl paticinate phowiadiiafestrwtionnf thetrttcteslnf t he i nventi on
@é? conpet 12 i Rartigriet isetypesebnpetotibial miibddn cmdapemssd yeondarilgifiolar a direct or
“l(‘RfI :A\; ect df ?L MedarentiDbsBHAbESsc@kting %Hoc;oﬂmga@%wga?ﬁ gotgﬁg,ebyr.ﬂ%%g o rr:r_oas say

an e : r ect1,0p 0 ntigens
using the no @gﬁg&%%%iﬁg ! ré%sos?"ﬁ%“ﬁ%%’?%gse‘??g%é e%ghpﬁ%tb{? 'rfgwgti l'izing
i mrunoassays Wt CIY-4r & P nrupehaly | dHEuieL Madieds, 7438%dP84e Thee. si nul t aneous
nodes, i nci udithR@ochmtarihvdiesthemienion abuldisdalp slasnwidhysiaots byingal  sanpl es.
Those of skd | |thé specifoity aftady otk biMAKSTORY.6C01 angd @804, eadi | y di scern, ot her
i mmunoassay formats wi thout undue experinentation. The anti bodi es of the
i nvention can Ib%i bgugd to many different carriers and used to 35 detect
t he presence , anpl es of well-known carriers include glass,

pol ystyrene, polypropyl ene, polyethylene, dextran, nylon, anylases, natural
and nodi fied 2Th blon®BOS antibodies of the invention are suited for use ir vitro, for example, in

20 immunoassays in which they can be utilized in liquid phase or bound to a solid phase
carrier. The antibodies may be usefisl for monitoring the level of C54R in a sample.
Similarly, anti-idiotype antibodies are useful for measuring the level of C5a in a sample.
In addition, the monoclonal antibodies in these immunoassays can be det;actably labeled
. in various ways. Examples of types of immunoassays which can utilize monoclonal
. 25  antibodies of the invention are competitive and non-competitive immunoassays in either
a direct or indirect format. Examples of such immunoassays are the radioimmunoassay
(RIA) and the sandwich (immunometric) assay. Detection of the antigens using the
monoclonal antibodies of the invention can be done utilizing immunoassays which are
run in either the forward, reverse, or simultaneous modes, including |
30  immunohistochemical assays on physiological samples. Those of skill in the art will
know, or can readily discern, other immunoassay formats without undue
experimentation,

The antibodies of the invention can be bound to many different carriers and used to
35  detect the presence of C5aR. Examples of well-known carriers include glass,
polystyrene, polypropylene, polyethylene, dextran, nylon, amylases, natural and modified




WO 03/ 062278 PCT/ AU03/ 00084 25 cellul Gses, POlyaCryl aM deS, agaroses

and. magnetite. The nature of the carrier can be either soluble or

i nsol ubl e for purposes of the invention. Those skilled in the asé

know of other am able carriers for binding nonoclonal antibodie 10:JUWEM95
be able to ascertain such, using routine experinentation. 5 In one

enbodi ment, cells which naturally express CoaR or cells conprising a
recombi nant nucl ei ¢ aci d sequence whi ch encodes a C5aR or variant thereof
are used i MO¥*%dng assays of the present inventionPCYNEREH s are

mai nt ai ned under conditions appropriate for expression of receptor. The
cells are contacted with an antibody aof 10 fragment under conditions
suitable for binding (e.g., in a suitable binding buffer), and binding is
detected by st%ndard technl ques. To determ ne binding, the extent of

bi ndi ng can Ketigesephrodamides garososand maguetiej Tha batere ofthe sapler @abey. | conpar ed
Wi th backgroumﬂlerxsibrblsmmmhﬂlelfdmm’peseﬂh‘sleﬁtﬁ&ueﬁ 'masdsmamthsmr ed with

bi nding of a saseiduenbidiRdits fbindindndth fibbgic GRFESMY LN bi nding of
anti body to “%&r@a&sﬁ&m ed el ; ar raction, such as a
menbrane fraction, ContarnY ?‘%@B{IB or Ilposorres conprising receptor
ran be used in Iieu of whole cells. Bindi ng i nhibition assays can al so be
used to i dent itf gne ambadpmdi, edls whicf magitpabesstdsek acdkls colpihg bi nd C5aR and

|blnmj:3:1t g;ggl Rgotfinabhiclbia e@evﬁxcﬁ%@&eb ?gﬁlh}oyaﬂa@:%ereof:a%lﬁ%ﬁgleﬁa”g:c eCSZ

(in tge pregg%g%bggucﬁr&g%%&gméﬁ%m gge%eorrpa 3 eguﬁc’eﬁ‘c'ﬁn‘?} ol C5ag| n the

absence of t h&P"HRErHES res§1t§1q§éch:éqreaqu HEsFeTncRg with, %WPM on conpri sing

fan i sol at et alﬁa@éﬁﬂtmﬂ@@@ﬁﬁﬁbmﬂbmmnaﬁﬁgwaﬁmbbbmmwﬁm;hm/ar| ant

thereof can b éindiognit detéced byvthddarCoRbniqaBy To btk Yingihd) ete:&élﬁeﬂb‘ﬁldm or one

after the ot h%be'd&erﬁﬁﬂe@?e[aﬁ@tﬁ‘@?m@ﬁb&ﬁ %{)% bebod Witk peaitle ! Sof _bi ndi ng
e anti | CAt

of the Iigand esence i.ve of inhibition

of binding byt dM '”""g‘ginq%e(%i? ceﬁg?“u@fl& fparedgyT }np@g @1“ s?‘ﬁ%d quipdneteeoul d be °

decreased or aé@%ﬁaid%mm@:“hfébmmﬁmo@ftowdemfﬂcfejrmli@ theellupr esence of an

ant i body wki cmmomdmh%aﬁeﬂir&eﬁﬁcuamabdtﬁbﬂg&eceﬁmhﬁﬁo@&h@ﬁprﬁ% t abl e bi ndi ng
are triggere

assays. "of Metbigis bl TPRLLPGARYERL S Whi C by recept or

bi ndi ng, including signaling functlon and/ or stinmulation of a «cellular
response (e.g., |eukocyte traffickin Anti bodi es which are identified in-
this manner @é‘ﬁl‘“%é‘h‘f"ﬁf’%ﬁ@ﬁ”%é‘é% ttﬁld%@@ﬂmﬁoﬁésqxﬁe@milﬂhe@%sequent to

bi ndi ng, they vdighbipd C5aR and inhibit binding of C5a to C5aR or a functional variant. For

20 example, a binding assay can be conducted in which a reduction in the binding of C5a (in
the presence of the antibody), as compared to binding of C5a in the absence of the
antibody, is detected or measured. A composition comprising an isolated and/or
recombinant mammalian C5aR or functional variant thereof can be contacted with G52

. and antibody simultaneously, or one after the other, in either order, A reduction in the

) 25  extent of binding of the ligand in the presence of the antibody, is indicative of inhibition
of binding by the antibody. For example, binding of the ligand could be decreased or
abolished.

)

Other methods of identifying the presence of an antibody which binds C5aR are

30  available, such as other suitable binding assays, or methods which monitor events which
are triggered by receptor binding, including signaling function and/or stimulation of a
cellular response (e.g,, leukocyte trafficking), Antibodies which are identified in this
manner can be further assessed to determine whether, subsequent to binding, they act to
inhibit other functions of C5aR and/or to assess their therapeutic utility.




inhibit other functions of CSaR and/or to assess their therapeutic utility.
2 JUL 2006 WO 03/062278 PCT/ AU03/ 00084 26 SignWng Ass The binding of a

| igand or pronoter, such as an agonist, to C5aR can result in signaling by
this G Protein-coupled receptor, and the activity of G protei nQ@Jm/_erg Qﬁls
other 5 intracellular signaling nolecules is stinulated. The inductio
signaling function by a conpound (e.g., an antibody or fragment thereof)
can be nonitored u5|ng any suitable met hod. Such an assay can be used to
identify ant?B¥#8goni sts of C5aR The inhibitory BEVAYBYS4f an anti body
or functional fragnment thereof can be determ ned using a |igand or
pronoter in the assay, and assessing the ability of the antibody to inhibit
the 10 activity induced by ligand or pronoter, O protein activity, such as
hydrolysis of GTP to GDP, or later signaling events triggered by receptor
bi ndi ng, such Snalinadsstys on of rapid and transient increase in the
concentration of intracellular (cytosolic) free cal ciumcan be assayed by

met hods .known 54 bindin mhgm oﬁron%é?esﬁch%'h{@@kﬁtﬂ?gﬁocq&regﬁ%{eﬂgu%ﬂéxexanpl e,

Neote, K et 425,.1993; er et _al p. Med.
177: 851- 856, a"%élﬂa Ee%"ﬁﬂ’é%’“@“’f and e agfjvity of Pfﬁgﬁ“ as llss otgr, 9. 75" | nvse,

1994) . For ﬂaﬁ%“@&ﬁé@“@h@%yﬁﬁ&@@@ﬁmﬂ@%@mﬁ3 usi ng hybrid
G protein coumoelﬁouné(bgr,@mmbmﬂwsrmerbmms@chnbamﬂﬁiﬂmeﬁGs‘mgtah;&suam‘el ity of a
ligand or prommdies. sueh@'astdyaaﬁs&amauﬁaﬁlyanawd h@csaf@aﬂrﬁ{ee' n (Sledzi ewski
o eaence of ¢ fakobd ”@’g Fuf S ot ?ﬂﬁ?ﬁ%%ﬁfh%%ﬁ“%%fpﬂgs BB | o
ability of theﬁgﬁ’?oﬁgra mF‘Fé‘“ﬁ%W@a%sﬁs’ﬁlgrfﬁ?ﬂil‘fyqfﬂ’éa‘ﬁ@?qY\F?WblFﬁﬁluced by the

25} | i gand &t ﬁﬁmﬂﬂwﬁﬁﬁwmd@rpmmw usi ng known net hods and/ or net hods
déscribed herein. Chernotaxis and Assays of Cellular Stinulation 30

Chenot axi s aSS@. DtemARi Qg ]#! nti body or

functional }{ et S0 vﬁ:*é%bleﬁ% %sgiég%kﬁ% ? o}ﬂﬁ? ? ftl.fggé}@aR and/ or

i nhi bi t functlbgn 3’ ‘?“ﬁ“%‘l ﬁ?‘ﬁ eﬁ ‘F‘Faé“dﬁ to the receptor.

These assays ﬁ?e%@wfmaﬁﬁéﬂﬁwhpmmmm@nh@asweddﬂm‘ébds&uwn vitro or in

Vivo induced Bythaat onpigesuitabldGheativas (o) for &adipld) Meotd XS 848 6CkIDR: A3y Sui tabl e

means, for exammphs, ik A%5 3 mi ik %bﬁ'%sﬁss%Grdé?'q]ahﬁ AL 35 plate, or
9) or

;J?]Ieng ot her aré-rﬁgcpqgé zlgepﬁge{gla s for assessi ng ‘chenotaxis. exanpl e,

A For example, the functional assay of Sledziewski ez al. using hybrid G protein coupled
20  recepiors can be used to monitor the ability of a ligand or promoter to bind receptor and
activate a G protein (Sledziewski ef al., U.S. Pat. No. 5,284,746).

Such assays can be performed in the presence of the antibody or fragmeﬁt thereof to be
assessed, and the ability of the antibody or fragment to inhibit the activity induced by the

» } 25 hga.nd or promoter is determined using known methods and/or methods described
herein.

Chemotaxis and Assays of Ce]lular Stimulation

30  Chemotaxis assays can also be used to assess the ability of an antibody or functional
fragment thereof to block binding of a ligand to C5aR and/or inhibit function associated
with binding of the ligand to the receptor. These assays are based on the finctional
migration of cells i vitro or in vivo induced by a compound. Chemotaxis can be
assessed by any suitable means, for example, in an assay utilizing a 96-well chemotaxis

35  plate, or using other art-recognized methods for assessing chemotaxis. For example, the
use of an in vitro transendothelial chemotaxis assay is described by Springer ef al.




use of an Mvitro transendothelial chenotaxis assay is described by

Springer et al. 2 1 JUL 2006 WD 03/062278 PCT/ AU03/ 00084 27 (Springer et

al ., WD 94/20142, published Sep. 15, 1994; see also Derman et gl

| munol . lavest. 17: 625-677 (1988)). Mgration across eadot he%iijrzmhwt?ﬂﬂﬁ

Col | agen gels has al so been described (Kavanaugh et al., | Imunol., 146:

41494156 (1991)). Stable transfectants of nouse LI-2 pre-B cells or of

ot her suitable host cells capable of 5 chenbtaxis nmay be used in

cher aot axi sWe8¥W2s GCeneral ly, chenota-,ds assays nomrciavesbhs: directi ona

novenent or migration of a suitable cell (such as a |eukocyte (e.qg.,

| ynphocyt e, eosinophi L basophil)) into or through a barrier (e, g.,

endothelium a filter), toward i ncreaséd levels of a conmpound, 10 from a

first surface of the barrier toward an opposite second surface. Menbranes

or filters pr(Bpinge eCBNWENG4E0142DRbEsherSep. 15UOM; bdadko Bianth fieCt i onal novenent

or 1M gr i on Qfuinol Wikl 625954 (144}, Aeida UoBHMhcAelublihS oy RUEY 0 i ner eased
£ 0 errirer toward an

| evels of a c fro firs surftace
opposi t e secoEéig%&%%%%“g&h@ﬁngW%fEWE'P@“WBhﬂﬁﬁﬂéﬂkﬂﬁﬁamggne assays, the
menbrane is costtledraiiocinty okmevse Idrduse-Beelisacoflofbersuitsbladibnt sdllprepablsEh as 15

| CAM 1, fi b orrbendtaxisary bolbskdig eilrmotakichissgssays provide an in vitro

approxi mati on of |eukocyte "hom ng". For exanple, one can detect or
measur e i nhi bidd,000, Jigration . of.cells in a suitable container (a
cont ai ni ng means y%%%%fa #Ié&ﬁ C aﬁﬁgFaﬁ%Fgmﬁ?m?%W3ﬂ§WFﬁ°ﬁicroporous 20
menbrane into "3 QBETHEHCR AATBEPCYIF & nyRRnee. rsineriilbarPEddYo e be tested, and
which is divﬂﬂéﬁﬁﬂﬁéﬁﬁﬂheaﬁﬁﬂ@ﬁmuhdﬁb&ﬂmb@dmQGWWMﬂﬁndhemmmumuitabIe,

‘mgnbr ane, Havifrogn efirst surfabadfitie bRGE@owdrd & dpPésitddREtnl Sk MeREIGAE bC M gration in
TEsponse t0 CaRQ patde bonbdnidflinhbers sﬁéﬁrﬂragiﬁQEPe'ct?onal%%m%&eJm' fird

poIycarbonate%mk%bgqhégte%{ For exagp , por? Izes of a Lu@gﬁg-S m crons,

and preferably abour. bog c?@ﬁﬁ@“é? apgdnerrassd levels of g camgpownd fx9m st yni f or m on

25 a filter or&ce pfithe et taweyd 2mippesite seatrdsurfion of theifitesis miwtomd slass ni gr ati on -

and i nhi bi ti orsowé assyy Ketmicmbrand ifevatdi BitenGibsidte 19 EOTRIcMRsibnfuen 4she filter,

the numbersof 1CAM S S6oRME H8okB, Shdahys bile il D ufihfilaERort 0 the second
er of cells a

surface of thggufdltipl . and/ or the num { accunul ate in the
second chanber can be det erm ned using standard techni ques (e.g.,
“mcroscopy). In.one enbodinent, the Celts are |labeled with a detectable
| abel (e.g., rHigE pratpletoopern détbot orreswierithibiGipef the migtatigrsof celk in a suitable
container (a containing means), from a first chamber into or through a microporous
20  membrane into a second chamber which contains an antibody to be tested, and which is
divided from the first chamber by the membrane. A suitable metbrane, having 2
suitable pore size for monitoring specific migration in response to compound, including,
~ for example, nitrocellulose, polycarbonate, is selected. For example, pofe sizes of about
- 3-8 microns, and preferably about 5-8 microns can be used. Pore size can be uniform on
. 25  afilter or within a range of suitable pore sizes.

To assess migration and inhibition of migration, the distance of migration into the filter,
the number of cells crossing the filter that remain adherent to the second surface of the
filter, and/or the number of cells that accumulate in the second chamber can be

30  determined using standard techniques (e.g., microscopy). In one embodiment, the cells
are labeled with a detectable label (e.g,, radioisotope, fluorescent label, antigen or
epitope label), and migration can be assessed in the presence and absence of the
antibody or fragment by determining the presence of the label adherent to the membrane
and/or present in the second chamber using an appropriate method (e.g., by detecting

35  radioactivity, fluorescence, immunoassay). The extent of migration induced by an
antibody agonist can be determined relative to a suitable control (e.g., compared io




epitope label), and mgration can be assessed in the presence and absence
of the antibody or fragnent by determ ning the presence of the | abel
adherent to the nenbrane and/or present in the second chanber u,‘s:i %ﬂ '
appropriate nethod (e.g., by detecting 35 radioactivity, fl uorgs eﬁge 06
| rmunoassay). The extent of mgration induced by an antibody agoni st can
be determned relative to a suitable control (e.g., conpared to 2 1 JUL
2006 WD 03/062278 PCT/ AUD3/ 00084 28 background migration determned in
t he absenceVW®3p§¥santi body, conpared to the extent fvamiamosii on i nduced
by a second conpound (i.e., a standard), conpared with migration
untransfected cells induced by the antibody). In one ernbodi nem-
particularly for T MJS, nOnCcYtes or lls expressi ng Cha]l R,
t - ansendot hel i g\l m gration can be nonitored.. "' this enbodi nment,
transmgration f’c"]ﬁ?%aﬁﬁﬂﬁﬁioedﬁmnh@habamekéoﬂtﬁmoaﬁcm%g.eﬁz& Prepare
the cell |ayer of mpetmiehicdby £@bdnd c&RfduddSi. > Ulsled on .2 m'tﬁr%quous filter
or nenbrane, ﬁﬂﬁlﬁﬁ@@&é&’ccﬂ‘s@xﬁx&ﬁ ﬁlh&h .mu‘l‘i’;t ance Su%xf?regg" Bigaeen, :
fibronectin, oggo ﬁg extrace P B i o5 egposimeat, partisulady i Tt at e t he
attachnment of eadother cal® ol prpressing (el transendothelishuigrafivnlointe mositoked, ar e
cul tured until b PPeRier trantsriyttiy éwroublsanfend oA cofl IaaHid BiediedTo10 MamMal i an
endot hel i al  ceprasratbaeciinger udtilemldbols ksdbe GG ANETiabAEARELPR, | nC! uding for
exanpl e, vei n, mefitr&eYop@dnalli 5 endot hel. i urn, stuch” ds hunman
umbi l'i cal vei ngyenger %{:;{flgﬂoj:elt ;a on"&sﬁ‘c@%s e 'Ej&}?c%i%ggl,er Caff). To
assay chenota elfuﬁtiln  eSPORS e ity tagiitets the pitashment ofndotiklizhorlly @obptbiyy ,
endot hel i al ceffS %“Fl%%@eﬂﬁﬁdmtﬂﬁmnﬂmnmmhieﬂsrfﬁﬁmAh@ﬂé%r\(ﬁr endot hel i al
%? I's from@ HesmmabinyduislieeehiaR v EReTbe Syl o 39 e 15 used.
eneral ly, theexaﬁxﬂ@')#eiﬁ,%ﬁ&?ﬁﬁxﬁ&%uﬁyﬁgﬁeﬁ%is@cﬂ the directidnal mgration of
cells into or enlibihet Qb lg@gg(r?%ne Oﬁ)jriﬁgl C%aﬁt{ Wl TS t owar d
i ncreased |evels of. a cohpoun Ofp, $an & s T0 assgy ohmetagt intrésponbd | t er t owar d
an opposite s;coﬁ ST FAEE8 regepter, padothelial celisvé the kame2Aminktarefpidfdrel; cont ai ns an
endot hel i al  céPPeyeagrdptheinl cellsfiomshetsraobas RamBiliEepHbdid e@%enmc&raﬁ% n occurs
fromthe at®ea el acent to the first surface, into or through tﬂe menbr ane,
towards a conpound situated on the opposite side of the filter. The

concentration nd present in the area adjacent to the second
surface, is g rdéﬁmﬁ%ﬁ%ﬁaygﬁgﬁoyﬁgﬁgw% @gdiﬁe}'og@l@%graﬂogoﬁcﬁb ift¢ orst  sur f ace.
SE 1 aCer o b o 3 mermbrane or Slter iz difegfion gaveatitdrdased YevilsWTiabdigdtind, @ CONPOSI ti on
conpri sing ce |fjog a first surface of the filter toward an opposite second surface of the filter, wherein
20  the filter contains an endothelial cell layer on a first surface. Directional migrz;ﬁon
oceurs from the area adjacent to the first surface, into or through the membrane,
towards a compound situated on the opposite side of the filter. The concentration of

compound present in the area adjacent to the second surface, is greater than that in the
area adjacent to the first surface.

L 25

- In one embodiment used to test for an antibody inhibitor, a composition comprising cells
capable of migration and expressing C5aR can be placed in the first chamber. A,
composition comprising one or more ligands or prdmoters capable of inducing
f:hemotazds of the cells in the first chamber (having chemoattractant function) is placed
in the second chamber. Preferably shortly before the cells are placed in the first
chamber, or simultaneously with the cells, a composition comprising the antibody to be
tested is placed, preferably, in the first chamber. Astibodies or functional fragments
thereof which can bind Teceptor and inhibit the induction of chemotaxis, by a ligand or

- promoter, of the cells expressing C5aR in this assay are inhibitors of receptor function
(e.g., inhibitors of stimulatory function). A reduction in the extent of migration induced
by the ligand or promoter in the presence of the antibody or fragment is indicative of

30
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capable of mgration and expressing CsaR can be placed in the first
chanber. A conposition conprising one or nore |igands or pronpters capable
of inducing chenptaxis of the cells in the first chanber (havin
chenoattractant function) is placed 30 in the second chanber. Pr%f‘ér,ﬁtﬂ Vil
shortly before the cells are placed in the first chanber, or :
sinmul taneously with the cells, a conposition conprising the antibody to be
tested is placed, preferably, in the first chanber. Antibodies or
functional PORYMEHEs thereof which can bind recept orecamaodmnisi bit the
i nduction of chenptaxis, by a ligand or pronoter, of the cells expressing
CoaR in this assay are inhibitors of regeptor function 35 (e.g., inhibitors
of stimulatory function). A reduction in the extent of mgration induced
by the |igand gﬁi.%rgorqoter in the presence of the antibody or fragnent is
i ndi cative of IO 0% SeapeisBindiensRis PO tJQRHAQGS derdSine HilNicPi t OT Y
activity. Sepatiibiionis svgsuligf bitdingiotthe eaibod) DRePRE 5B il Qudlel £ M ne whet her
inhibition is medhgdml t of binding O the antibody to receptor or occurs via
a different nechanism 5 111 vivo assays which nonitor |eukocyte
infiltratiofg o .SSu in,.response to injection of a conpound (e.g.,
Chenoki ne ofr,] a%tvﬁg%ﬁgaag'f Wﬁ'ﬂl T%Oﬁl?"ggﬂ@,mﬂ#@omgdssmédedpms@wiﬁm ofModel s of
| nf | anmat i on) ;F:Ifzi@@’é‘ Kkl chasnodsine prantitiody) intherisn @, AERSHBE thibe @Pi 1 ity of cells
to respond to Modelsgfinflanomati@i) oMk i I- nd .chenptaxis to a site
p 9 ) Shodel¥ ofThalb @#J%n%egs%tﬁe 6’?“#]-?

of i nfl ammat i10fespdnflid QicRS abil it ] ( agnent
thereof to blqgj this IO 3)? laigttglleb - CEHOR gickemgtads 19 asiteofnet hods descri bed,

the ef fect 20 of an antibodysor Me rkiikeian agfodine fragrenthdrar miock @RCt i on of C5aR
ican be assessed@FFonitoring cellul ar responses induced by active
‘teceptor, using suitable host cells containing receptor. Identification of

Addi tional Li danddgion fohd At r Bro-.The assays described above,
o ehob okl i, Bl 5 sher RO

whi ch can be uggdal ndi.n T Baeent oty bodi es and
fragments of the ?rrggglﬁttﬁ)g?ﬁ(\#e%ﬁt"fnoq‘?, Sesiff by anoniepsipg esbiular gespades tridiiogd addi t i onal

b nver
20 |igands, or Ofhet s psinguisablefhpst ells conehinGgaderoor., f unct i onal vari ant

thereof ~ a¥ wel | as inhibitors and/or pronoters of C5aR function. For

exanpl e, agentdentifization gf AdvRiosA MR TehibitSis Thd) ndi pecificity as that
of an antibody of the present invention of o?tﬁjlf??ft”u?gugsaiporti on thereof can

b The' b eael S B ER i Srhen mbisiei: 1 || Sonc
of antibodies and fragments of the present invention, can be a&apted to identify additional
20 {igernds or other substances which bind C5aR or functional variant thereof, as well as
1{1h1'E)itors and/or promoters of C5aR function. For example, agents having the same ora
similar binding specificity as that of an antibody of the present invention or functiona
portion thereof can be identified by a competition assay with said antibodf or portion
thereof. Thus, the present invention also encompasses methods of identifying ligands of
the rece?tor or other substances which bind C5aR, as well as inhibitors (e.g,,
antagonists) or promoters (e.g., agonists) of receptor function. In one embodintent
cells bearing a C5aR protein or functional variant thereof {e.g., leukocytes, cell Iine; or
suitable host cells which have been engineered to express a mammalian CS’aR protein or
functional variant encoded by & nucleic acid introduced into said cells) are used in an
assay to identify and assess the efficacy of ligands or other substances which bind
receptc?r, including inhibitors or promoters of receptor function. Such cells are also
usefil in assessing the function of the expressed receptor protein or polypeptide.

25
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'Ac?c:rdmg to the present invention, ligands and other substances which bind receptor,
inhibitors and promoters of receptor function can be identified in a suitable assay, and
firther assessed for therapeutic effect, Antogonists of receptor function can be used to

35




25 the receptor or other substances which bind C5al;~ as well as inhibitors
(e.g., antagonists) or pronoters (e.g., agonists) of receptor function. In
one enbodi nent, cells bearing a C5aR protein or functional variant thereof
(e.g., leukocytes, cell lines or suitable host cells which ha$§1bggg 2006
engi neered to express a mamual i an C5aR protein or functional riant '
encoded by a nucleic acid introduced into said cells) are used in an 30
assay to identify and assess the efficacy of |igands or other substances
whi ch bi nd Y0¥ r, including inhibitors or pronot ecs/aoioiecept or
function. Such cells are also wuseful in assessing the function of the
expressed receptor protein or polypeptide. According to the present
i nvention, |igands and ot her subst ance$®whi ch bi nd receptor, 35 inhibitors
and pronoters of_ receptor function can be identified in a suitable assay,
and further al¥Bibitgeliceonprevdns raypeatrbtiving hddaiginds APYORkSES bOed ECEPL OF
Tunctlon can badws éfigdetor knhdhde) QP recdor RRMIL 2L SR dA&QzGﬁﬂQ%@ 30 ece |
bit (reduce Oﬁwﬂﬁﬁﬁﬁaﬁﬁsémg&ﬂ%féﬁﬁﬁVI and, |%an S ana/.or’ agoni sts can
be used to inggg%ﬁéirg%%er,or en_gﬁ%%%&ﬁﬁ? SeaECH THOHERRCON wher e
i ndi cated. ThuS, The: PreSefion cprrrsing sdsunisriay watssamisheftdeptbr dfncianeat i ng
k&mat ory df se®$8&dividpet (g iamgmaal). dThe prbentisventib SeMEramek el of €] ect i on

conpri si ng . adnititiubtierrboep orfincadt 198 HRhistbrind b n6R BRI aéfﬁgff“#‘e%to? to an
| er
af:i f

provi des a

method of st mg%;@m@%%@%gﬁ%ﬁ%&w‘g@@%&%ﬁ?w SRPIISSERVEI | i gand or
agoni st of recepto DS Egerfh foriegrmple. in thaitsoatent pf infpntionsidissases 2 samer. appr oach t o
selective stinulation of |eukocyte function, which is usefid, for exanple,
(llri t hedt r e?@ ne%lzghe'mhi etlitgi:ﬂU&adjsaEﬁrS@ﬁr&&Q;o%%lEh‘ﬁ&ﬁar o34 oﬁﬁ?s‘tﬁﬁ&e Per ein a.
"ligand" of a «EaRifnelfkdndisf .a. particular class of .sulst ances

which bind to Mﬁm#& Qﬁ%%%e@ﬁagﬁﬁc?ﬂﬂlﬁéniﬁ_m%T &hds and

synt hetic and/ recondl Nant . _IBFpﬁ%?@ﬁ%ﬁ”@?@&ﬁﬁ@@bmﬁ%aﬁbreferred
embodi ment , Iig%ﬁdmﬁ??ﬁﬁﬁﬁfmﬁh%éwﬁ@SHR protein occurs with high affinity,.
15 As used herein, an "antagonist" is a substance which inhibits (decreases
or prevent sj  ahsustddiin, HudgdRia s @ bRl AGLERHGRL [LoBhesdr RERAF OL €1 N such
25 D1 1110 b ol ikl DA SBATsghl pf LORL T (O an oy
bi nding), a SI&HE%JP %c Jﬁ@iy ,g.%;“ | Vation” T protein,
i nduction of rapl & ARE Eﬂﬁ Jrhindisglstsignpling pativitydp g eavtivation afla of

cyt osol i ¢ frec™EEpalian {igrotgindndurctiop of apill and trapteprinG@seiblihe binbtritRn 9F ,

stinul ation ofcywhwimbtectcim) 20/0e%Mrr@sdnse ﬂcﬁ&d’[@.ﬁ.?éﬁﬂfa%ﬁ%fﬁ%ﬁi&ﬁ&r rel ease

by | eukocyt@s)exodhigis ot iﬁfaﬁ]n@t@lty%gﬁgﬂoﬁtelease by leukocytes). The term antagonist
encompasses substances which bind receptor (e.g,, an antibody, a mutant of a natural
ligand, small molecular weight organic molecules, other competitive inhibitors of ligand
binding), and substances which inhibit receptor function without binding thereto {e.g., an
. anti-idiotypic antibody).
25

N

As used herein, an “agonist” is a substance which promotes (induces, causes, enhances
or increases) at least one function characteristic of 2 C5aR protein such as a binding
activity (e.g., ligand, inhibitor and/or promoter binding), a signaling activity (e.g.,
activation of a mammalian G protein, induction of rapid and transient increase in the

80  concentration of cytosolic free calcium) and/or a cellular response function (e.g.,
stirudation of chemotaxis, exocytosis or inflammatory mediator release by leukocytes).
The term agonist encompasses substances which bind receptor {e.g., an antibody, a
homolog of a natural ligand from another species), and substances which promote
receptor function without binding thereto (e.g., by activating an associated protein). In a

35  preferred embodiment, the agonist is other than a homolog of a natural ligand.




enconpasses substances which bind receptor (e.g., an antibody, a nutant of
a natural ligand, small nolecul ar wei ght organic nol ecul es, other
conpetitive inhibitors of ligand binding), and substances which inhibit
receptor function without binding thereto (e.g., an anti-idi othﬂ (EJEELt ggﬂﬁ
anti body), 25 As used herein, an "agonist" is a substance which prono

(i nduces, causes, enhances or increases) at |east one function
characteristic of a CSaR protein such as a binding activity (e.g., ligand,
i nhi bitor a¥8PYE23F onot er bi nding), a signaling acti wcryuGeewss , activation
of a mammalian G protein, induction of rapid and transient increase in the
30 concentration of cytosolic free calgiunm) and/or a cellular response
function (e.g., stimulation of chemot i s, exocytosis or inflammtory

medi ator rel ease by | eukocytes). The term agoni st enconpasses substances
whi ch bi nd r ed&ps e ingeation also asiaten st 4 doethhyd, of detechiprop dagifyik aRagaattvdical | i gand from
anot her speci &jis CaRar ERiimng Odiaiiheddr, RIcABRY 1Bandh, GARIHEAL, fAREL | ON Wi t hout

bi ndli ng_ t her ety diftr fbstadll vith UL A A ARAPSAA! 58 gdﬁﬁg&g%g@“ n a 35
preferred enmbodi ment t#§a0|§lsp er than a°h (eJs) _%nmmm
ligand. 2 JUL “206& Wk %%@%? Pegertpaimgdoguent of the presest inyerfion; nvent i on

al so rel at & (o8 &0 #bedy bavisk anjesiteni¢ spagifictly whicksmthe Saye acpr aimilaaethét ofhi ch  bi nds
C5aR or | i gandFhiamblintigen-biatih@ligmbhemeeds dnd s b 'mnlc&@ﬁmiacﬁmo@go ni sts,

agoni st s, angggfhﬁ&M§MﬁéﬁﬁmwﬁﬁmMﬂ%igﬁ%?n o g%mggmg%gc %%nal vari ant.

According to . d,_.an agent,.tQ be {ested, anlhﬁ?lquy or

.ant i gen- bi ndi lgﬁéggﬂFmg%?fﬁgigig%_ gP‘@%ﬂW@H%Ogm@%mﬁwéah ant i body

havi ng an epi @t 18 588 piddindipg afihe tntibasly ot fsgwentrts theCR issletattbdar t 0 t hat of

(7Th3, and al gewsawicAcithen girebilyey inelindctly, ubverdeg ) melids dscEiBAROSin b &RerCONPr i sing a
aR or a || gﬁﬁﬂeBb@&ﬂs.nﬂdyﬁgéﬁﬁ@ﬁegﬁ?ﬁ%%oﬁﬂ&i%%%f&@e%% e f?r egoi ng

conponents ar i rcondi t.i pns  suj e for. bind.ng o e

ant i body or aﬁ:ﬁ% k b?ﬁ%,ﬁ% “ F%‘éﬁ%ﬁ‘t“’ﬁ%‘%%@ﬁ v &eﬁﬁe“g?m‘ghe ant i body

or fragnent t&%¢ PESS QNPT (e eernogtion comprising §3aR ceribe achambape fickienct | y or

indirectly, acEdplbemgng recombinin BSaRcpeatein bbligendibindiag veriat thefebie he S Ui t abl e

met Podls. (A&Sdemnt@a@,?éii&ﬁgniebﬁh@@b?be Eﬁel&@ﬂﬂ{aﬁ?elgt%ﬁ E%Jaqad‘i&éoa,g,g\gﬁnt 3. a tsyi t a?lh et

control (e.g. jabkiMuk of 1 e tesfed) .'s indicative tha

t he agent bind%l’salgoﬁﬁﬁgg%gg’or v%??gﬁ@?“?ﬁé“%%ﬂﬁ&%?@&%ﬂ?%? ri sing C5aR

can be a menmb®Ah® fraction

Models of Inflammation

20

In vivo models of inflammation are available which can be used to assess the effects of
antibodies and fragments of the invention i vivo as therapeutic agents. For example,
leukocyte infiltration upon intradermal injection of a chemokine and an aﬁtibody or

o fragment thereof reactive with C5aR info a suitable animal, such as rabbit, mouse, rat,

} 25  guinea pig or rhesus macaque can be monitored (see e.g., Van Damme, T, ef al., . Exp.
Med., 176: 59-65 (1992); Zachariae, C. O. C. et al,, J. Exp. Med. 171: 2177-2182
(1950); Jose, P. . et al., J. Bxp. Med, 179; 881-887 (1994)). In one embodiment, skin
biopsies are assessed histologically for infiltration of leukocytes (e.g., eosinophils,
granulocytes). In another embodiment, Iabeled cells {e.g., stably transfected cells

30 expressing C5aR) capable of chemotaxis and exiravasation are administered to the

animal. An amtibody or fragment to be assessed can be administered, either before,
simultaneously with or after the labeled cells are administered to the test animal. A
decrease of the extent of infiltration in the presence of antibody as compared with the
extent of infiltration in the absence of inhibitor is indicative of inhibition.




of a cell bearing reconbinant C5aR protein or |igand binding variant

t hereof, The 15 anti body or fragnent thereof can be | abeledwith a | abel
such as a radi oi sotope, spin |abel, antigen or epitope |abel, enzywi

| abel , fluorescent group and chem | um nescent group. Models of21 JU 2006
Inflammation 20 In vivo nodels of inflammation are avail abl e which can be
used to assess the effects of antibodies and fragnents of the invention in
vtvo as therapeutic agents. For exanple, |eukocyte infiltration upon

i nt rader malWq $3j0¢28Bi on of a chenoki ne and an anti bodyP@yauvofeoeggnent t her eof
reactive with C5aR into a suitable animal, such as rabbit nouse, rat 25
gui nea pig or rhesus nmacaque can be npnitored (see e.g., Van Damme, J.'et
al., | Exp, Med., 176: 59-65 (1992); *%achariae, C. 0. C. et al., | Exp.
Med. 171: 2177-2182 (1990); Jose, P. | et al., | Exp. Med. 179: 881-887

(1994)). | n (biesnestib el ThemapeutkAnplicalidr@psi es are assessed histologically for
infiltration of |eukocytes (e.g,, eosinophils, granulocytes). In another

C5aR) capabl ePRpuBRuE Sehfiuchruo AR Ml AIR SFABIARNE, & od Lo the

ani mal . An arfPPIs#Rys, Brlufingrgseeeh. diegnopis antibeapausiq applisptions. 199R¢ ni st ered, ei t her

before, s% manmbadiwensheantitiotils ape latefet eith 4 hnftabieddbell (egl, finetebesntbe, admi ni stered to
the test ani rmhmﬂuﬁmeﬂaﬁ[a@@%to?émﬁéﬂ%@éﬁ&@bitogélaﬂemriehzyﬁamegnpw the presence
"nni bi tor 1o Taae Bt Glludlsbdlo e aidy B Boepks sptbAl RO SB35 CC

PCT/ AUD3/ 0008%195 ecenisr S9#s (o8- saniprpiep)gpdiingien Appl i cati ons The anti bodi es

and fragnents of the present invention are useful in a variety of

(fi pli catS i ag; ,E@aﬂﬁﬁwﬂhﬁﬂtﬁbﬁmbﬁ&,ofdbﬁﬁﬁﬂﬁﬁdeﬂioﬁﬁﬁb&ﬁbe% ﬁﬁletuétiosa[ﬁlppl : cgt : ons.
+h one 5 enbogliigg SxpBdali ; el S abl e | abe
(e.g., fluoregﬁﬁﬁgﬁféggl, %ﬁgﬁg?%ﬁigg%%eatgia g?ﬂk%ég?%p&m%abel, antigen
or epitope | aBelOr “afy FREPTERaYr on SPREPLHES PR e used to

i sol at e and/ ottesalpibevp vilkyiegeripations speyes ol pstingifes.<low caiemeilo st udy recept or
structure (e.fiporeseanriacivaed ¢eth eortimg) dorfdlapmiticonrescd@h puzpaekdi ti on, the vari ous
anti bodi egsof the present invention can be used to detect CoaR or to

ol s, © CoasRE Barra) et B st arp e a P Rt &

receptor gen e Tyrreallys c,hagnostzc assays entail detecting the formation of a complex resulting from
the binding of an antibody or fragment thereof to C5aR. For diagnostic purposes, the
antibodies or antigen-binding fragments can be labeled or unlabeled. The antibodies or

20  fragments cati be directly labeled. A variety oflabels can be employed, including, but
not limited to, radionuclides, fluorescers, enzymes, enzyme substrates, enzyme
cofactors, enzyme inhibitors and ligands (e.g., biotin, haptens). Numerous appropriate
immunoassays are known to the skilled artisan (séc, for example, U8, Pat. Nos.
3,817,827, 3,850,752; 3,901,654 and 4,098,876). Immunchistochemistry of tissue

25  samples may also be used in the diagnostic methods of the present invention. 'When
unlabeled, the antibodies or fragments can be detected using suitable measns, as in
agghutination assays, for example. Unlabeled antibodies or ffagments can also be used in
combination with another (i.e., one or more) suitable reagent which can be used to
detect antibody, such as a labeled antibody (e.g., a second antibody) reactive with the

30 first antibody (e.g., anti-idiotype antibodies or other antibodies that are specific for the
uniabeled immunoglobulin) or other suitable reagent (e.g., labeled protein A).

s

Kits for use in detecting the presence of a C5aR protein in a biological sample can also

be prepared. Such kits will include an antibody or functional fragment thereof which
35  binds to C5aR, as well as one or more ancillary reagents suitable for detecting the

presence of a complex between the antibody or fragment and C5aR. The aniibody




they also have utility in applications such as cell sorting (e.g., flow
cytonetry, fluorescence activated cell sorting), for diagnostic or
research purposes. 15 The anti-Cbak anti bodi es of the present i&\égn 'o&tﬁ
have val ue in diagnostic applications. Typically, diagnhostic a ymle gﬁl
detecting the formation of a conplex resulting from the binding of an
anti body or fragnent thereof to Cs5aP- For diagnostic purposes, the
anti bodi es or antigen-binding fragnents can be | abel ed or - unl abel ed. The
ant i bodi es W@ 0362218 agnent s can be directly | abel ed. Acwavdedss of | abel s can
be enpl oyed, including, but not Iimted to, radionuclides, fluorescers,
enzynes, enzyne substrates, enzyne coggctors, enzyne inhibitors and
ligands (e.g., biotin, haptens). Nunerous appropriate imunoassays are
known to the skilled artisan (see, for exanple, U S. Pat. Nos. 3,817, 827;
3, 850, 752; 3, SOTPEEAIsHh the pregoEnemBin can herpromidid is tyoghiead i dth@laldud SSUE 25
sanpl es may al%& dwbipmiedwitinaddiientinGEHIRS ipesificd T RIS e tﬁ%aﬁﬁaﬁcﬁe%m '
i nventi on. V\henfhichldﬂib%%él&ﬁbruﬁl%le?%&dﬁ%@%ﬂuﬁe%ig{h %333 F@ES ¢an. be det ect ed
usi ng sui tabl g, peaRs. sﬁ’c%aisﬁris 30d] utination ‘asgays’ PR, Unl abel ed
anti bodi es or aIr‘r‘%h MENts  can  aP RFIRE aidcationals, stebiipess, mwinients bigkités anot her
(i.e., one or “NOFEIPNERHT-B- houpessrm altiuininh Foaexaigle, Wieditbales iieteect anti body,
such as a | ab@f¥iehastaibtopilzed mixgre with themd indRlibRO Jd]@ﬂ&ﬁd ith the 30
first anti bodyal(tm.sgm;ate@rp}dvide&ifo%dﬁlﬁﬁa&ﬁtjr919 éeFSGe%%ng,t%e anti bodi es that are
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protein in a ?l fo] (c;lé‘Fu A PROTEssH ing tots! antsunt of af frast elebut BIEY vidighs Wi | |
7imcl ude an"an ?SBQ)WdYPQ#P@W@naWh&eagmﬁiﬂtantﬂ)b@fo@ﬁbf)lemm?iothe 35 binds to
r_detectfirg the

"®aRr as wel | mwsadnd pibodys g, oA i @AM ARLE ol e
presence of aitEpkRvidI 6t MaGHR ‘ af _fragnent an e
antibody 2 1 éiﬂ%e%&%a%é@ og@?&s?ﬁ% _%g‘{%éflﬁﬁ"ﬁ‘%&s%“ﬂ%‘i’ﬂ?&sﬁn@i ons of the
present inventjon can pe. pr SeEEmasen withihy antibedyifofrnlatipns destlited al one O it
conbi nation wit%®additi onal antibodi es specific for other epitopes. The
anti bodi es’® which can be | abel ed or unl abel ed, can be included in the kits
W th adj unct Siagls®gineple®nt ifvRathhn al ~.such.as Tris, phosphate and
carbonate, stabldiglEes ebx%icléjagntsgffa{?lg{g%i?glgggf%ﬁﬂ:}“%fmd{°ﬁﬁﬁmmﬂgtei ns, e.g.,
bovi ne serum gl’h %)rf For 2% AgYich a copapostion agmprisicg a eelier fiestior ovi ded as a

[yophi 11 7ed i TLTH GE P Exciapienadsigribss subsyor indseubaigasal | N edi ent s
thereof which binds to CSaR under conditions appropriate for binding of the antibody or

fragment thereto, and binding is monitored. Detection of the antibody, indicative of the
formation of a complex between antibody and C5aR, indicates the presence of the
recepior. Binding of antibody 1o the cell can be determined as described sbove under
the heading "Binding Assays", for example. The method can be used to detect

| expression of C5aR on cells from an individual (e.g., in & sample, such as a body fluid,
: } 25  such as blood, saliva or other suitable sample). The level of expression of C54R on the

surface of T cells or monocytes can also be detennihed, for instance, by flow cytometry,

and the level of expression (e.g., staining intensity) can be correlated with disease
susceptibility, progression or risk.

20

80 Chemoattractant receptors function in the migration of leukocytes throughout the body,
particularly to inflammatory sites, Inflammatory cell emigration from the vasculature is
regulated by a three-step process involving interactions of leukocyte and endothelial cell
adhesion proteins and cell specific chemoattractants and activating factors (Springer, T.

) A., Cell, 76:301-314 (1994); Buicher, E. C., Cell, 67:1033-1036 (1991); Butcher, E. C.

and ]'?ioljcer, L. J., Science (Wash, D.C.), 272:60-66 (1996)). These are: (2) a low
affinity interaction between leakocyte selecting and endothelial cell carbohydrates; (b) a




can be separately provided for conmbination by the user. Generally these
adjunct materials will be present in |less than about 5% wei ght based on
t he amount of active antibody, and usually will be present in a total
amount of at |east about 0.00 Mwei ght 10 based on anti body condgﬁtdﬁtlamm
Where a second anti body capable of binding to the nonoclonal antibody is
enpl oyed, such anti body can. be provided in the kit, for instance in a
separate vial or container. The second antibody, if present, is typically
| abel ed, and?"¥%#™he fornul ated in an anal ogous nann@CTAP®BhBHe antibody
fornulatlons described above. 15 Simlarly, the present invention also
relates to a nethod of detecting and/o%4quantitating expression of ChaR by
a cell, in which a conposition conprising a cell or fraction thereof
(e.g., menbrane fraction) is contacted with an antibody or functi onal
fragment t her Berafgy mteristiondetwee l@BaRewmieatratmticteporsndppr opri at e f or

t[))le{ldl ng of ]Ehfcﬁmmﬂivﬁ@f%ﬁm@ahgﬁm be%gl%lpdeMénﬁs ”Dln' tored.
ection o e et L E or nat. Q conpl ex
L o i S ool B

bet ween anti bg L 28 J eptor. Binding
of anti body to F 8’%’5655“”““" ‘@?%‘”l’i%&Ps&?“&é%ﬁ“ﬁ"%@“ﬂﬁéﬂ?@"ﬁnder t he

headi ng "Bi h iegtngy ddditiqnglly, iaflemmption altFinthe eptelsing ofaxlbtheliledhieded t o det ect
expr essi on of IEQ&Ra@ditlne:kdrassﬂnruﬁaiemaatnrdmhﬂ/ahﬂiléa&oq&@acgvaunglfﬁbt&s Sﬁfﬂﬂ e, such as
a body fluld, egiests bare BbgRsh dod B dikRicplor Alliihe ALLIARLSSATRLE) - The | evel

of expression @f; syrigee o 3an al so be
det ermi ned, far |%tﬂﬁ?1ce g%cf}daf i '@TI lscr“ﬁ’ﬁldn'ihﬂ eIaéW’é'i“’I‘(S‘ftlléxpreSS|on

(e.g., staining YA ??%W%W“ﬂ@rﬁbﬁp@h@@wswﬁmmdﬁ@é@@ehe slegigept i bility,
/gpogr essi oA? ormediate cdigoltiesortia integde adidtedrtiphiopiding. STHistesGlts iOfhe iefkobfi@ M grati on
| eukocyt es teing eyt thnsinfafutd ifivascididsids. Ctﬂ&ﬁéﬁéﬁ%ﬁ&)&mﬁéﬁ%&ﬂgy sites.

I nf | ammat or o el e vas ture by a
Y o8 PRty iflo LhlT i rﬁ &%‘Pla‘?‘@'ﬁtf?ﬁ I%M%EPDQH thgl ial cell

t hree-step process 41.3&18 1L Py, I nter ac

adhesi on prot el R P 5% &k 11Gell Bigkel3h33130861996% CaraMi Wact alvat i ng fact or s
(Spri nger, lmﬂuth(%l'P 187 G2%D) -TBk Migrdid0# MirecBd be hedhcentritich gradi@t bf-

67:1033- 1035 (chefabjtactBi leadisy towdrds the infBBm@Re tRiugker, L. J., Science (Wash,
D.C), 272:60-66 (1996)) These are: (a) a | ow affini ty i nteraction

ggg\gee\r;\l)l ggygg(% ct I[Bffg "?fdb? ndot hel i ckmg I(%leslhkelyctg;t %ga%g;getyes (b) a 2 JUL
emoattractant receptor for neutrophﬂ, eosinophil, T cell or T cell subset or monocyte
migration to certain mﬂammatory sites, and so anti-C5aR mAbs can be used to inhibit
20 (reduce or prevent) leukocyte migration, particularly that associated with neutrophil
tissue injury such as reperfusion injury and stroke, T cell dysfiunction, such as

autoimmune disease, or allergic reactions or with monocyte-mediated dxsorders such as
atherosclerosis,

% 25  Accordingly, the antibodies and fragments thereof of the present invention can also be
used to modulate receptor fimction in research and therapeutic applications. For
instance, the antibodies and functional fragments described herein can act as inhibitors to
inhibit (reduce or prevent) (a) binding (e.g., of a ligand, an inhibitor or a promoter) to
the receptor, (b) a receptor signaling function, and/or (c) a stimulatory function.

30 Antibodies which act as inhibitors of receptor fimction can block ligand or promoter
binding directly or indirectly (e.g., by causing a conformational change). For example,
antibodies can inhibit receptor function by inhibiting binding of a ligand, or by
desensitization (with or without inhibition of binding of a ligand). Antibodies which
bind receptor can also act as agonists of receptor function, triggering or stimulating a

85  receptor function, such as a signaling and/or a stimulatory function of a receptor (e.g.,
leukocyte trafficking) upon binding to receptor.




hi gh-affinity interacti on between | eukocyte chenoattraotant receptors and
"henpattractantlactivating factors; and (c) a tight-binding between
| eukocyte integrins and endothelial cell adhesion proteins of t§
mur anmogl obuhn superfanily. Different |eukoeyte subsets express flg dtbn2005
repertoires of selecting, chenpattractant receptors 5 and integrins-
Additionally, inflamuation alters the expression of endothelial adhesion
Pr ot ei ns arkg le)oe expression of chenoattractant and | eukocyte aefivafnyg
factors. As A 8fsequence, there is a great deal of PEFARPENSy f o
regulating the selectivity of |leukoryte recruitnment to extravascul ar
sites. The second step is crucial in that the activation of the |QukocYte
chenpattractant receptors is thought to cause the transition fromthe
selectin 10 nediated cell rolling to the integrin-nediated tight binding.
This results ipn the | eukocyte being ready to transmgrate to perivascul ar
sites. The cheffU&ibePreeR: inxtionareidosa metzndobintibitinzémbeye tafickigiact i on is al so
crucial for traweh@ae, hébimalpaiehi)coipiing aithideBedolkeatd Rl Wekddiz @ tissue
(Canpbel t 1. lamouftof @ antibody or@&lchonkl - 265966 (1996): Carr, MW, et
Y r@ﬁl‘;homm&%eﬁﬁ%n? mvenéond ?‘E%ﬁé?s%

al ., | nmungt yinyedioh 28, &g?ide%%g:%%%% P IR eols asferioteg B ARl by a

concentration %ﬁadi ent ‘
infl ammat ory fBEVY Suceasiustaning relersq fFpgehesophiis andgramile reldemfioneyirephils,r af f i cki ng.
It is likely th%mmeb@phﬂskaﬁminisﬂrﬁnmmb.tﬁiﬁé@laiﬁatgﬁ@ﬁ@hgémgsgﬁt neut rophi |,
eosi nophi |, T igehtionoin dsult @l dneBditis b BhinfBR BENS Geasiighat i on to certain
inflammatory sites, and so anti-C5&R mAbs can be used to inhibit 20 (reduce
or prevent )l cyt igration, particularly that associated with
(ngut r ophi | )mtﬁi';ﬂé%é) ‘?“ﬁ‘]“ag]_ badicsiganplso bevsed impunatierapeitieallyfoand stroke, T cel |
dysffinction, ‘SEprabologiatasionehdiseaie sSErsem "mimadthepipgiticalij@act i ons or with
m)np(t;y'sj e- medi ?;n'ﬁ?nhndlh&qjyﬂwlﬁed&u&iﬂhﬂ?:ju&ﬁ&hevﬁéﬁﬁéﬂneédna-m%“'—;diécogglgd: ngl %’ the g
ant i bodi es anGndefitd ABR &t@ﬁ% resepnt .1nvention can al so be use
to nodul ate regephor f%iﬁ%jti Onﬁ%@g@%@%ﬁﬁwﬁ'ﬁﬂmmﬁ U551 i cati ons. For
BOTELUEHRN b AqwiiStsTA to Hghoriskaatients i exdentp besen her ei 0 can act

i nstance, the Ll

as i nhibitots @g{’hf’?dﬁﬁ%q sevefity ofiireunepethplpgioabditelse uimblsieebil Bigpati@nsg. , of a
ligand, an i nHiltidy edensingactve distasepto) eva@ple bdps du BPinRRepatiDYackridi €CEPL OF

si gnal i ng fundbfestion. and/or (c) a stimulatory function. 30 Antibodi es which
act as inhibitors of receptor function can block |igand or pronoter

bi ndi ng direct r ndirectly (e.g., by causing a conformational change).
For exanpl e, f&%ﬁ%ﬁ%ﬁs%g’ﬁcgﬂﬂ Wm%%*hﬁétf%tbeﬁseﬁmﬁaﬂﬂg}by i nhi biting

bi ndi ng of 2% |3hgeerpesisomaphylaxis) ewbignaicy, ichradic o0 aduvd HifAmBhtion tishese zhhi bi ti on of
bi ndi ng of a Ilz@maﬂatedanagibmaz‘o@s,sshwmma_meamadmﬁﬁgﬁgm@@ﬁs@' so art as

agoni sts of rQﬁﬁ%%e‘z’w%?%mghﬁc?ﬁg@’%%Q%a%[, t ating a 35 receptor

function, suc S .gh n a ion of a receptor
(e.q. Iklo%lerul”c‘)pa?dngs or any ug.mune complex related disorder. P
: ; 25  Diseases or conditions of humans or other species which can be treated with inhibitors
of C5aR receptor function (including antibodies or suitable fragments thereod), include,
but are not limited to:
(a) inflammatory or allergic diseases and conditions, including respiratory allergic
30

diseases such as asthma, allergic rhinitis, hypersensitivity lung diseases, hypersensitivity
Ppreumonitis, interstitial lung diseases (ILD) {e.g., idiopathic pulmonary fibrosis, or ILD
associated with theumatoid arthritis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome, polymyositis or dermatomyositis);
anaphylaxis or hypersensitivity responses, drug allergies (e.g., to penicillin,

85 cephalosporins), insect sting allergies: inflammatory bowel diseases, such as Crohn's
disease and ulcerative colitis; spondyloarthropathies; scleroderma; psoriasis and




| eukocyte trafficking) upon binding to receptor. 2 JUL 2006 WD 031062278
PCT/ AU03/ 00084 35 Thus, the Present invention provides a nethod of
i nhibiting | eukocyte tramoking in a Mamal (e.g., a human pat'a tQ
conprising admnistering to the manmal an effective anount of nd ht?ﬁﬁhy
or functional fragnment of the present invention. The pr t n. esen 5
i nvention also provides a nethod of inhibiting other effects associ ated
with C5aR _activity such as histam ne rel ease from basophils and granul e
rel ease frof€8&% ®ophils, basophils and nentrophi | sECTAI %t r ati on of an
anti body or fragnent of the present  invention can result in anmelioration
or elimnation of the disease state. 14 The nonocl onal anti bodi es can al so
be used i nmunot herapeutically for inmunopathol ogi cal associ ated di sease.
The term "i mmunot her apeuti cay” or "i mmunot herapy" as used herein in
conj uncti on Wt THYY ASHEeIEHNE! 2sefrrisdesgingopicdermattis\alientic epntaglenot es bot h
prophyl acti c &ermajis) urticaria, iveeudiisde i coathingneuieons, mathypefanstivitt he nonocl onal
ant i bodi es camasbéitigdm ni stered to high-risk patients in order to | essen the
15 li kel i hood and/or severity of imunopathol ogi cal di sease or adm nistered
to patient ready evi.denci ng acti.ve di sease, for exanple sepsis due to
gr am negat i%vea%ic?’ﬁ'i"g ‘ msﬁa??fjé'tcgia% hrits{ .8, o heRa 9N i, Psqri | fragnments
thereof can b&U{HBleerleesis; yatemic kpysertymatogs, ayirdeningsvissivenileansphy| axi s,
mal i gnancy, c Miekstes,ceplmitiden eush es gloafetuiumstiiisDmtoitiinik eifioiiis Bakers 813- nedi at ed
allergic reactis@ms, shock, and rheumatoid arthritis, atherosclerosis,
multiple sclerosis, allograft rejection, fibrotic disease, astbm~
i nfl ammat ory | oer.ul opat hi es or any imune conplex rel ated disorder. 25
Dyseases o cé‘ﬁcﬁf | TERREOR (o8, i HipAplapiation), incldingrllegralireiotion or grafirvetses-t r eat ed wi t h
“ihhibitors ofospdisemser ecept or function (including antibodies or suitable
fragnments thereof), include, but are not limted to: (a) inflammtory or
allergic diseﬁggmmﬁg Lg@andi tions, "including respiratory allergic 30
di seases such as asthnm, allergic rhinitis, hypersensitivity |ung diseases,
hypersensitivity pneunionitis, interstitial lung diseases (JLD) (e.g.,
i di opat hi c3pul@oaeces with spkpsyts infilratioRDSf thegkin@ecprgingd Wit h rheumatoid arthritis,
system c | upus erythematosus, ankylosing spondylitis, system c sclerosis,
Sjogren’s syne QR difekydPaitiohsSinAhafl R IR UM OFdidedsSor conditions), in

which undesirable inflammatory responses are to be inhibited can be treated, including,

but not limited to, reperfusion injury, stroke, adult respiratory distress syndrome, certain

20  hematolopic malignancies, cytokine-induced toxicity (e.g., septic shock, endotoxic
shock), polymyositis, dermatomyositis, pemphigoid, Alzheimers Disease and
granulomatous diseases including sarcoidosis.

DE5C

Anti-C5aR antibodies of the present invention can block the binding of oie or more

) 25  ligands, thereby blocking the downstream cascade of one or more events leading to the
' above disorders.

In a preferred embodiment, the antibodies of the present invention are used in the
treatment of sepsis, stroke or adult respiratory distress syndrome.

30
Diseases or conditions of humans or other species which can be treated with promoters
of C5aR function (including antibodies or fragments thereof), include, but are not
limited to immunosuppression, such as that in individuals with immunodeficiency
syndromes such as AIDS, individuals undergoing radiation therapy, chemotherapy,

85  therapy for autoimmune disease or other drug therapy (¢.g., corticosteroid therapy),




anaphyl axis or hypersensitivity responses, drug allergies (e.g., to

penicillin, 35 cephal osporins), insect sting allergies; inflammatory bowel
di seases, such as Crohn!s disease and ulcerative colitis; 94 JUL 2006
spondyl oart hr opat hi es; sol eroderma; psoriasis and 2 1 JUL 2006 %MJ

03/ 062278 PCT/ AU03/ 00084 36 inflanmatory dernmatoses such as dermatitis,
eczemn, atopio dermatitis, allergic contact dermatitis, urticaria;
vasculitis (e.g., neorothing, cutaneous, and hypersensitivity vasculitis);
5 (b) aut Oive3Re2Wi seases, such as arthritis (e.g., pdweanvmbosssd arthritis,
psoriatic arthritis), multiple sclerosis, system c |upus erythenatosus,
nmyast henia gravis, juvenile onset diabetes, nephritides such as

gl omer Wonephritis, autoi mmune thyroi dffis, BehceVs disease, 10 (c) graft
rejection (e.g., in transplantation), including allograft rejection or

graf t - ver sus- whichsshusell i@a@Rippletionahd RIS SR QSdnSdue dRgdnRa ddRBsFES Wth
GB&gégln or organs; (f) other diseases or

| eukocyt e infjldrakion
condi tions (iﬁ%%ﬁg#%gﬁ%ggﬁéne I'at ed di seases or conditions), in which

undesirable inflammtory responses are to be inhibited can be treated,
i ncl udi ng, bMedesafAdminidimion t o, reperfusion ftjury~ stroke, adult
respiratory distress syndrone, certain 20 hematol ogi ¢ nmali gnanci es,

cyt oki ne- | ndus etkulo@hliolt defboBinacdfithdeCifi AR ARABhANHE shock).

pol ymyositis, , der. 0sitls e 1.901 d, zheirners Di.sease an
granulonatousaﬁﬁmﬁﬁgﬁg ?%%Fﬁﬁ#ﬁ%m@§3@33ﬁ8§?£¥mﬁﬁPP?E§@ﬁFﬁW??Bodies of the
present i nventfFEREishorrlgwies {thesapy) thenmag) obthe igmuncpetbplpgiaal issasei gands, t her eby
bl ocki ng the downstream cascade of one or nore events |eading to the above
(di-sor ?_er s.10l NOge déglb_f‘&hﬁlﬁﬂtesaﬂE%ieﬁi@ﬂ?the#r%nt%&dﬁ@@%ﬂ%@a&ﬁm {8 dt@iidtase”t ot
invention arepis: . S S|%%|s r r adult respiratory
di stress syndmlili§1 . %ﬁ;ﬁ?@gm%%gﬁkggﬂ&a%?%?ﬁ%%? 0 OnW%E§d§m

r.0 S con uman r” ot her species
whi ch can be ?‘?‘E@{“‘é’as oF afprdprgthendoug o pecpts K example thegntppdiesiob@® ng ant i bodi es

or fragments PRERdErtion ragelsebrausedsiycombinationotith ofherradnedoneler petydends uppr essi on,
such as that &ibodid a4, dii@inbinaioh With atibatied @hiclchiBimokey RAEGHMAIES such as AN,
i ndi vi dualig UREEEGObI dot iRRAD ICUR2 LREEERY or GREARTRE AR er anti-

inflammatory agents or with existing blood plasma products, such as commercially

available gamma globulin and immune globulin products used in prophylactic or

therapeutic treatments. The antibodies or fragments of the present invention ¢an be

used as separately administered compositions given in donjuncﬁon with antibiotics

20 and/or antimicrobial agents. |

An effective amount of an antibody or fragment (i.e., one or more antibodies or
fragments) is administered. An effective amount is.an amount sufficient to achieve the
- desired therapeutic (including prophylactic) effect, under the conditions of
{ 25  administration, such as an amount sufficient for inhibition of 2 C5aR function, and
thereby, inhibition of an inflammatory response,

A variety of routes of administration are possible including, but not necessarily limited
to, oral, dietary, topical, parenteral {e.g., intravenous, intraarterial, intramuscular,

80  subcutaneous injection), inhalation (e.g., intrabronchial, intraocular, intranasal or oral
inhalation, infranasal drops), depending on the disease or condition to be treated. Other
suitable methods of administration can also include rechargeable or biodegradable
devices and slow release polymeric devices, The pharmaceutical compositions of this

invention can also be administered as part of a combinatorial therapy with other agents.
35




.

35 therapy for autoirturnune di sease or other drug therapy (e.g.,
corticosteroid therapy), 2 JUL 205 WD 031062278 PCT/ AU03/00084 37 which
causes i mrunosuppressi on; and i mmunosuppressi on due congenitalgpgféﬁhqmmg
in receptor function or other causes. Mydes of Adm nistration

I mmunot her apeutic nethod in accordance with this invention entails the
adm ni stration of a therapeutic agent of the invention by injection or

i nfusion prior to (prophylaxis) or follow ng (therapy) the onset of the
I mmunopat h0gP@EE di sease. 10 One or nore anti bodi ecTtvvofoegnent s of the
present invention can be adm nistered to an individual by an appropriate
route, either alone or in conbination with (before, sinmultaneous with, or
after) another drug or agent. For exaﬁﬁle, the anti bodies of the present
i nvention can al so be used in conbination w th other nonocl onal or

pol ycl onal aﬁommianbneﬁm(m@dyonmmmmaMaermmvaﬁwc&&ﬁg@mm ch bind

CherTDl dne reC%‘tﬁfﬁdmﬂﬁmh&Hné’r'ﬁ'u} tzop L @8151:10 emlﬁlglgcgpglﬂ? CCR3) or

with anti-TNF h ant | .- to aen X|st|ng bl ood

pl asna pr oduct@ol)g%tgﬁﬁm cﬁugﬁqlrg‘fuépoﬂ o ‘F@d %frﬁl‘f’é“ YHIBEMEH and i mune
gl obul i n proddfeteetty %W%?ddﬂh@ﬁlmﬁfﬁ‘tm@thStPhaﬁﬁpmtﬂblewh@btonent s. The
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phar maceut i cal’®€h ple, sedivgy acetpip,sodium onde potassinm chloride, calcium
chioride and sodium lactate. The antibodies and fragments of this invention can be
lyophilized for storage and reconstituted in a suitable carier prior to use according to
20 . art-lnown lyophilization and reconstitution techniques. The optimum concentration of
the active ingredient(s) in the chosen medium can be determined empirically, according
to procedures well known to the skilled arfisan, and will depend on the ultlmate
pharmaceutical formulation desired. For inhalation, the antibody or fragment can be
solubilized and loaded into 2 suitable dispenser for administration (e.g., an atomizer,

{ 25  nebulizer or pressurized aerosol dispenser).

The dosage ranges for the administration of the monoclonal antibodies of the invention
are those large enough to produce the desired effect in which the symptoms of the
immunopathological disease are ameliorated or the likelihood of infection or over

30  stimulation of the immune syster decreased. The dosage should not be so large as to
cause adverse side effects, such as hyper-viscosity syndromes, pulmonary edema,
conjestive heart failure, and the like. Generally, the dosage will vary with the age,
condition, sex and extent of the disease in the patient and can be determined by one of
skill in the art. The dosage can be adjusted by the individual physician in the event of

85  anycomplication. Dosage can vary from about 0.1 mg/kg to about 300 mg/kg, preferably




invention can also be adm nistered as part of a conbinatorial therapy with
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| arge enough to produce the desired effect in which the synptons of the
i mrunopat hol diretibjedlibs efanaclds Ridanohkilodadedtlermipsiliiel, fol kehpl)aod of infection
or over cationic liposomes may be used for stable gene transfer of a nucleic acid encoding TSP-
20 1 into non-dividing or dividing cells in vivo (Ulmer et al,, Science 259:1745-1748
(1993)). In addition, the nucleic acid can be transferred into a variety of tissues in vivo
using the particle bombardment method (Williams et al., Proc. Natl. Acad. Sci. USA
88:2726-2730 (1991)). '

A

25  Viral vectors are useful for gene transfer of a nucleic acid molecules encoding the
- antibody into a specific cell type i vivo, Viruses are specialized infectious agents that

can infect and propagate in specific cell types. This specificity for infecting particular cell
types is especially suitable for targeting the antibody to selected cells in vivo. The
selection of a viral vector will depend, in part, on the cell type to be targeted.

30 '
Specialized viral vectors are well known in the art that can target to specific cell types.
Such vectors include, for example, recombinant adeno-associated viral vectors having
general or tissue-specific promoters (Lebkowski et al, U.S Pat. No, 5,354,678).
Recombinant adeno-associated viral vectors have the added advantage that the

35  recombinant virus can stably integrate into the chromatin of even quiescent non-
profiferating cells (Lebkowski et al., Mol. Cell. Biol. 8:3988-3996 (1988)).
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propagate in SP&EME e{:m(?EWW?%%‘%Ofﬁ?ia%“bg@é’éFWW?]ﬁo B pe peHoraed g parti cul ar
cel | types i%r @apeleienvivgiragséctionifeutblogous ceily cuitably celh@r amb bady to sel ect ed
cell's in Wo. trakbfection include blood cells since these cells are readily accessible for manipulation

20  and reintroduction back into the subject by methods well known in the art.

Gene transfer through transfection of cells ex vivo can be performed by a variety of
methods, including, for example, calcium phosphate precipitation, diethyaminoethyl
dextran, electroporation, lipofection, or viral infection, Such methods are well known in

25  the art (see, for example, Sambrook et al., Molecular Cloning: A Laboratory Manual,
Cold Springs Harbour Laboratory Press (1989)). Once the cells are transfected, they
are then transplanted or grafted back into a subject to be treated. The cells once
introduced into the body can produce the antibody, which can enter the circulation and
inhibit platelet aggregation at the site of the disease or condition,

=
I/ |
! )

30
Throughout this specification the word "comprise", or variations such as "comprises" or
"comprising", wiil be understood to imply the inclusion of a stated element, integer or
step, or group of elements, integers or steps, but not the exclusion of any other element,

integer or step, or group of elements, integers or steps.
35




selection of a viral vector will depend, in part, on the cell type to be
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nmet hods well known in the art. ne transfer through transfection of cells
ax vivo can b erforned by a variety of frethods, including, for exanple,
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el ectroporation, lipofection, or viral infection. Such nethods are -well

known i n 25 tHe af™onodersl aftippdyeprodption anddecpelee®y, al ., Ml ecul ar O oning:
A Laboratory Manual, Cold Springs Harbour Laboratory Press (1989)). Once

the cells areMdnataRGhRRdies"WAYs) reactive with C52R were generated by immunising
C57BL/6 mice with 107 L1.2 C5aR transfocted cells [8), intraperitoneally, five to six
times at 2-wk intervals. The final immunisation was injected intravenously. Four days
later, the spleen was removed and cells were fused with the SP2/0 cell line as described
[9]. MAbs reactive with C5aR were identified using C5aR transfected I.1.2 cells, and
untransfected L1.2 cells, or L1.2 cells transfected with unrelated receptots such as
CXCR2 or CX3CR1 (V28) using immunofluorescent staining and analysis using a
(, : 25  FACScan® (Becton Dickingon & Co., Mountain View, CA). MAb staining of cells was
performed using standard procedures, as described previously [10].

20

2. Ligand binding assay

30 Recombinant human C5a was obtained from Sigma Chemical Co, (St. Louis, MO). **I1-
Bolton-Hunter-labelled complement C5a was purchased from NEN-Dupont (Boston,
MA), with a specific activity of 2200 Ci/mM. C5a binding to 1.2 C5aR transfectants
was carried out as described previously [9, 11]. Briefly, cells were washed once in PBS
and resuspended in binding buffer (S0mM Hepes, pH 7.5, 1 mM CaCl, 5mM MgCl,

35  0.5% BSA.and 0.05% azide) at a conceniration of 10”/ml. Aliquots of 50 ml (5x10°
cells) were dispensed into microfuge tubes, followed by the addition of cold competitor




are then transplanted or grafted back into a subject to be treated. The
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di sease or condition. 30 Throughout this specification the word & OFE% [ ,
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EXPERI MENTAL SedHp@iwerdivays <20% oRthainddket hods 15 1. Monocl onal anti body
production and flow cytometry. Monocl onal antibodies (MAbs) reactive with

C5aR wer e geney at ey Q¥ecSh (BlL[6 mce with 10" LI.2 C5aR transfected
cells [8], int raper?t oeﬁeawem%ﬁzg%éﬁyo six 20 tinmes at 2-wk intervals. The

final imunisation was injected intravenously. Four days later, the spleen
swas removel! arfddltEscioddyle cellpsveee spit down el vBEIRA B ndgrbtion medten @gMeescr i bed
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unel ated rece Rleft Eis%uééﬁﬁ\?re glgtes forming an upper and lower chamber se:

A parated by a

polyethylene terepthalate membrane bearing 3-mm-diameter pores. Chemotactic C5a

15 (diluted in assay medium) was added to 600 k1 of assay medium in the 24-well tissue
culture plates for a final concentration of InM. One million cells in 100 pl were pre-
incubated for 30 mins with the supernatants from the hybridomas containing the
antibody. The cell ~supernatant mixture or purified mAb was added to the upper
chamber in the wells and the cells were allowed to migrate through to the lower

20 chamber in an 5% CO;, 37°C incubator for 18 h, The inserts were removed after
migration and the cells were counted by the FACScan®. Relative cell counts were
obtained by acquiring events for a set time period of 30 seconds. This method was

found to be highly reproducible, and enabled gating on the leukocytes and the exclusion
of debris.
( - 25

4, Nentrophil chemotaxis Assays

Cell preparation: Neutrophils were isolated from peripheral blood by first obtaining the
leucocyte fraction via a dextran sedimentation step for 40 min at room temperature. The

30 cells were then layered onto Ficoll-Paque (Amersham Biosciences) for density gradient
centrifigation at 2500rpm for 15min at room temperature. After hypotonic lysis of
residual red blood cells, neutrophils were resuspended in equal volumes of RPMI 1640
(Invitrogen Inc.), M199 (Tnvitrogen Inc.) and 2% FCS (HyClone).

35 Chemgtaxis Assap: Anti-C5aR MAbs, 6C12, 783 and 12D4 were added to peuirophils
(1x 10°/ml) at concentrations ranging from 0.5 to 10ug/ml. The cells were then loaded




CXCR2 or CX3CR1 (V28) using inmurrofluorescent gaining and anal ysis using a
25 FACScanO (Becton D ckinson & Co., Muwuntain View, CA). MAb staining of
cells was perfornmed using standard procedures, as descri bed prgexlégﬂfslﬁ
[10]. 2. Ligand binding assay 30 Reconbi nant human C5a was obt & p‘ﬁ
Sigma Chemical Co. (St. Louis, MJ. '2'1- Bolton-Hunter-I|abelled conpl enment
Cba was purchased from NEN-Dupont (Boston, M), with a specific activity
of 2200 G /nmJ Coa binding to LI.2 CsaR transfbctants was carried out as
descri bed pressioeesly [9, 11). Briefly, cells were wastedogmea i n PBS and
resuspended in binding buffer (50nM Hepes, PH 7.5, 1 nM Cad, 5mM MyCl2, 35
0.5% BSA and 0.05% azide) at a concentration of Wm" Aliquots of 50 ni
(5x105 cells) were dispensed into m ctof i nge tribes, followed by the

addi tion of cold competitor 21 JUL 2006 WO 03/062278 PCT/ AU03/ 00084 42
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C5aR transf ecteetbibsdieeSel | S Were spun down and she n-mgration nmedi um
(MM = RPM 1640, 0.5% BSA) and resuspended at 107 Cells/ nil. Tissue
culture inserts Qgect on Dickinson & Co., Muntain View, CA) were placed in
each of the wal| s (@fmpgitive fuhihition Assaye- cul ture pl ates, forming an upper and
1 ower chan¥er separated by a polyethylene terepthal ate nenbrane bearing

“3- mm di amet er ARRICER MAKSRL i€ Lhuted in ass di was added
to 600 | of a§§,?i){e o di %?zbﬂ?tg éﬁg@iﬁ@ﬁé@' Ilcfa @%&%%W%?%&%Pg’ﬁ‘é@y%r a final
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|r gVn\g\r/egoa?[‘ggb)@d’hed She@Wir P BEA. FRIG éeﬁﬂ’ﬁe} c%gljuga?erd, sheep Atti-motse IIgP},S erts were

F(ab’)2 (Jackson Immunoresearch Laboratories Inc.) was used as a secondary Ab
(1:200) and incubated for 15min at 4°C, followed by an additional washing step with
0.1% BSA. The cells were resuspended in 0.1% BSA and analysed by flow cytometry.

20
6.  ELISA assays

ELISAs were performed as described in Current Protocols in Immunology (Unit 2.1)
(Edited by J.F. Coligan, A M. Kruisbeek, D.B. Margulies, E.M. Shevach and W.

( ) 25 Strober), Yohn Wiley and Sons, New York. Briefly, 96-well flat bottom ELISA plates
(Maxisorp; Nunc) were coated with 1pg/ml protein (PEPI or OPG) in PBS at 37°C for
1k, then blocked with BSA at 4°C overnight. The plates were then washed, incubated
with antibodies, washed and incubated with peroxidase-conjugated sheep anti-mouse
IgG antibody. The substrate used was TMB substrate reagent (PharMingen).

30

EXAMPLE 1: MAb production and flow cytometry

L 1.2 trensfectants expressing high levels of C5aR. [8] were used to immunize mice, and
ten MAbs were identified via flow cytometry that reacted specifically with L.1.2 cells
35  transfected with C5aR, but not with L1.2 cells transfected with CX3CR1 (V28) or
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MAbs 6C12 and 12D4 also showed substantial inhibition of B-labelled C5a binding to

C5aR transfectants. Dose response inhibition of C5a binding to C5aR transfectants by
MAD 7F3 is shown in Figure 3.

EXAMPLE 3: Inhibition of human C5a directed C5aR-transfectant migration by
MADb 7F3

Chemotaxis experiments were performed as described above using 1.2 cells transfected
with C5aR. Figure 4 shows that MAbs 7F3, 6C12 and 12D4 completely-or substantially
inhibited chemotaxis of the C5aR-L1.2 cells to C5a. Figure 5 shows the dose response
inhibition of chemotaxis of C5aR-11.2 cells to C54 by mAb 7F3.

EXAMPLE 4: Inhibition of human CSa-directed neutrophil migration by MAb
7F3 ‘

Anti-C5aR MAbs were dialysed in 1x PBS (GibcoBRL), and both the dialysed and non-
dialysed 7F3 MAbs were added to neutrophils (1x 107/mf) at Sug/mi. Negative conirols
(no Ab addition, and 1x PBS added) were included. The cells were then loaded into the
upper chamber of 24-well inserts (Corning Inc, . NY) with a polycarbonate membrane of
3.0pm porosity and incubated for 10min at room temperature, The inserts were then
placed onto lower charnbers containing the human neutrophil chemoattractant C5a (0.1
to 100nM). The neutrophils were then incubated for 30min at 37°C. The number of

a total
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washed once with 0. 1% BSA- Fluorescein (FITC) conjugated, sheep anti-nouse
| gCT, F(ab')2 (Jackson I mrunoresearch Laboratories Inc.) was used as a
secondary Ali (1:200) and incubated for 15m n at 4C, foll ovvede@z] gGL 2@5
addi ti onal washing step with 0. 1% BSA. The cells were resusp

1% BSA and anal ysed by flow cytonetry. 20 6. ELISA assays ELI SAs were
performed as described in Current Protocols in Imunology (Unit 2. 1)
(Edited by J.F. Coligan, AM Kruisbeek, D.B. Margulies, E.M Shevach and W
25 Strober)Wo @@bmaW | ey and Sons, New York Briefly, Bémawbboodsl at bottom
ELI SA plates Qvfiixsorp; Nunc) were coated with lgg/m protein (PEPI or
OPG in PBS at' 37*C for |hr, then blocked with 13SA at 40C overni ght. The
pl ates were then washed, incubated w %h antibodies, washed and i ncubat ed
Wi t h peroxi dase-conjugated sheep anti-nmouse 19gG anti bod'y The substrate
used was TMB satephilsigratiep@righ thebaiMnd@am owes ChalidVRleluisidyip Producti on
and flow cyt OMB&WOI},&W%F‘&(EW%%EQXK%%ZFGSSI ng hi gh I evel s of CSaR [ 8]

were used to i muni ze mce, and were identified via fl ow
cytonetry that, reacted S|toe0|f|call y with L1.2 cells 35 transfected with
CSalt, but notiSyieRhqvws that edditipr ofMAINES dwhether didlvsti CHGCRIyséYRBYtedin 2 1 JUL
2006 WD 03/ 06pibitign eRORiARNBAERMMAE el GXERRV nbE6 e ohisls. MADS wer e desi gnat ed
12D4, 10d, 5H 1, 6Cl2, 10X, 5F3, 7173, 8D6, 11139 and 1D12. Figure 1 is

a set of hist th /E3 reacts with ChaR transfectants 5
(LI.2C5aR) angﬁy §ﬁ2 Euorr%lbﬁlélﬁt"?%“ﬁbﬁ bssaﬁiﬂffc eutrpRiy mignation hy MARY j ected with
CMCR (1,1 SE12 4 13P¢h cells transfected with CXCR2 ".2CXCR2). These
MAb 7F3 results are representative of the ten mAbs |dent|f|ed EXANeU 2:

ts was

B’F’ieé“a nar g of ...
| -1abel led C5& H’é?’@&?p&ﬁ‘i@amb&WZﬁ erth(Cormingdee.. W3 greater than
that obt ai nedW?H"M@(bowf@f@ibme@S&uﬂimpmsmmﬂmbaﬂfbmmw&aoﬁ% is able to

conpl etely bl ¢lpe@e. Thetdicttgwérd theDgidRed onto lower chambers containing the human
15 neutrophil chemoatiractant C5a (1.12 to 1120ng/ml). The neutrophils were then
incubated for 30min at 37°C. The number of neutrophils migrating through the

membrane to the lower chamber were quantified by flow cytometry (FACSCalibur; BD
Biosciences),

1 nhi bi ti onoof Tﬁsmebmmﬂagmswklﬁmmra@ip‘%gghd daéla gggﬂﬁg tﬂ; ability of
E‘C n

(St e

20 The results presented in Figure 7 show that all three MAbs exhibited inhibition of
neutrophil migration towards C5a compared to the two negative controls, In particular,
the 7F3 MAb showed the most effective inhibition, resulting in a 140-fold reduction in
neutrophil migration numbers to background levels.

(i _ 25 EXAMPLE 6: Iuhibition of human IL-8-directed neutrophil migration by MAbs

7F3, 12D4 and 6C12

The three anti-C5aR MAbs, 7F3, 12D4 and 6C12; and the dialysed sample of 7F3 were
added to purified neutrophils (1x 107/ml) at Sug/ml and loaded into the upper chamber

30 of 24-well inserts. Negative controls (no Ab addition, and 1x PBS added) were again
included. After 10min incubation at room temperature. The inserts were then placed
onto lower chambers containing TL-8 (1.12 to 1120 ng/mi), a human neutrophil
chemoattractant that binds the CXCR1 and CXCR2 receptors expressed on the surface
of neutrophils. The neutrophils were then incubated for 30min at 37°C. The mmber of

35  neutrophils migrating through the membrane to the lower chamber were quantified by
flow cytometry (FACSCalibur; BD Biosciences).




15 AMbs 6C12 and 12D4 al so showed substantial inhibition of 1251-1abell ed
Cba binding to ChaRtransfectants. Dose response inhibition of Coa binding
to CoaR transfectants by XM 7F3 is shown in Figure 3. EXAWPLE :iﬁ%§°2mﬁ
I nhi bition of human C5a directed MR-transfectant mgration by 0 7F3
Chenot axi s exTerinments were perforned as described above using L1.2 cells
transfected wth C58K Figure 4 shows that MAbs 7F3, 6Cl2 and 12D4
conpletely or substantially inhibited chenota)ds of the CoaR-LI.2 cells to
C58. Fi gur eW9y#gii& t he dose response 25 inhibition refivacheses a) ds of
CoaR-LI.2 cells to Coa by mAb 7133. FXAWF 4: Inhibition of human
Coa-directed neutrophil mgration by MAb 7F3 30 Anti-C5aR MAbs were
dialysed in Ix PBS (G bcoBRL), and bot fi°t he di al ysed and non- dial ysed 7F3
MAbs were added to neutrophils (Ix 107/ m) at 5ug/m . Negative controls
(no Ab addition, and | x PBS added) were included. The cells were then
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EXAMPLE 7: Competitive inhibition of binding of MAbs 7F3, 12D4 and 6C12 to
15 CSaR transfectants by a C5aR N-terminal peptide (9-29)

Binding of the MAbs 7F3, 12D4 and 6C12 to cells transfected with C5aR was measured
by staining with fluorescein (FITC) conjugated sheep anti-monse IgG, The ability of a
C5aR N-terminal peptide (residues 9-29) to inhibit this binding was then assessed

20 according to the methodology déscribed above, This C5aR N-terminal peptide has the
sequence PDYGHYDDXDTLDLNTPVDKT and is referred to herein as "PEPI".

T

Figure 9(a) shows that increasing concentrations of PEPI did not inhibit the flucrescence
staming of the three anti-C5aR MAbs., The fluorescence staining remained stable, even
25 at concentrations of PEPT of 100 M.

Figure 9(b) shows that PEPI (at a concentration of 50uM) failed to inhibit FACS
staiting of purified nentrophils with MAb 7F3,

30 EXAMPLE 8: Reactivity of MAbs 7F3, 12D4 and 6C12 with C5aR N-terminal
peptide 9-29 ("PEPI") and OPG




15 neutrophil chernoattractant Co5a (1.12 to 1120ngliul). The neutrophils
were then incubated for 30mn at 37*C, The nunber of neutrophils mgrating
through the nenbrane to the | ower chanber were quantified by flow
cytonetry (FACSCalibur, BD Biosciences). 20 The results pr eseﬁt‘hcum_nzng}s
Figure 7 show that all three MAbs exhibited inhibition of neutrophil

m gration towards C5a conpared to the tWd negative controls. In particular,
the 7F3 MAb showed the nost effective inhibition, resulting in a 140-fold
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The nucleotide sequence of anti-C5aR antibodies 7F3, 12D4 and 6C12 was determined
from RNA extracted from antibody expressing hybridoma cells. To determine the
primers used to amplify the variable regions of the heavy and light chains, the protein
20  sequence of the variable region of the three antibodies was determined by Biogen Inc.
and the isotype of the antibodies was determined using the Mouse Monoclonal
Antibody 1sotyping kit — IsoStrip (Roche Cat. No. 1 493 027). Therefore, the 5°
Framework 1 primer was derived from the Biogen In¢. protein sequence and the 3’
primer was based on the isotype of the antibodies.
25
The isotype of each of the anti-C5aR antibodies is as follows:

6C12: light chain Kappa
6C12: heavy chain IgG3
30 7F3: lightchain Kappa
7F3: heavy chain IgG2a
12D4: light chain  Kappa
12D4: heavy chain IgG2b

35  Total RNA was isolated from hybridoma cells using Trizol reagent (Invitrogen, Cat.
No. 15596-018). RNA was isolated as described by the manufacturer. Briefly, approx.




Coa 98 1L-8 81 CGCP-2 91 ENA-78 83 EXAWE 7: Conpetitive inhibition of

bi ndi ng of MAN 7F3, 12D4 and 6CI2 to 15 CSaR transfectants by a C5aR
N-term nal peptide (9-29) Binding of the MAbs 7F3, 12D4 and 6@]12 gg Q@GI S
transfected with CSaR wag neasured by staining with fluoresc ind(l I

conj ugat ed sheep anti-nouse 1gG T40 ability of a CSaR N-tenninal peptide
(residues 9-29) to inhibit this binding was then assessed 20 according to

t he net hodol ogy descri bed above. This C5AN-term nal peptide has the
sequence PDYEPHBRI<DTLDLNTpvDKT and is referred to heegithsaess PEPI". Figure
9(a) shows that increasing concentrations of PEPI did not inhibit the
fluorescence staining of the three anfi-C5A MAN. The fl uorescence staining
remai ned stable, even 25 at concentratd ons of PEPI of 100 W Figure 9(b)
shows that PEN (at a concentration of 50pK failed to inhibit FACS staining
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2006 47 ELI sg{%%fgfg.ﬁé%;%@%‘% %Tg&q%?“su‘@‘g&qﬂﬁ@&g%%\?’és egovedardur e t he
reactivity of g civa 250 gl isorapanobEPl and OPG. OPG i s a nenber of
the TNF-receptor superfam |y which binds specifically to its |ligand TNFSF1

|/ OPGL. Mor%e %@bRNA(mg]wusemﬂkscmAﬁﬁﬁfgq&gA?ﬁ&g&gﬂcg decoy receptor

1500 and 7173 e cRESE BN SR s ten g e oA B
concentrati onv\éxﬁgﬁgf%%ﬁf?&mﬁls‘ﬂﬁmgﬁm@m?@ﬁwﬁpﬁmi fic for OPG and MAb 11139

(which recognises PEPI) were used as positive controls. These control MAbs
were 10 used FrAmemfr fGRrvadmblolighdchatat ed ti ssue cul ture supernatant. Figure 10

(Shows thatiVAbdgibPrI2, QAR ardATeAScHRLECHY RRGTHIBA LD PEPI. VAD  7F3
-showed_ a s_mal It SHoRe %C%%%Tbgﬁ%ﬁw D1\110-3EXANPLE 9: Sequence
determ nati on of Anti-Cha S , §(§§@ 3)

Primers for 6C12 variable heavy chain: '

mlgVh2 §' SAGGTCCAGCTGCARCAGTC (SEQ ID NO:4) FR1 VhIA family
15 mlgG3con3' TGGGCATGAAGAACCTGG (SEQ ID NO:5) Hinge region

Primers for 7F3 variable light chain;
migkapFR15" GATGTTTTGATGACCCAAACTCC (SEQ ID NO:6)

mlgkapcon3": ACACTCATTCCTGTTGAAGCICTTG (SEQ ID NO:7)
20 '

Primers for 7F3 variable heavy chain:

mlgVha 5% SAGGTCCAGCTGCARCAGTC (SEQID NO:8) FR1 VHIIA family
mlgG2acon3”: TTTGCATGGAGGACAGGG (SEQ ID NO:9) '

( 25 Primers for 12D4 variable light chain:
mlgkapFR15" GATGTTTTGATGACCCAAACTCC (SEQ ID NO:10)
mlgkapcon3'; ACACTCATTCCTGTTGAAGCTCTTG (SEQIDNOI11)

Primers for 12D4 variable heavy chain; -

30 mlgVhi 5 CAGGTGCAGCTGAAGSAGTC (SEQ ID NO:12) FR1 VhIB family
mlgG3con3”: TGGGCATGAAGAACCTGG (SEQ ID NO:13) Hinge region

Polymerase chain reaction (PCR) was performed using the high fidelity Pfu polymerase
(ProTega Cat. No. M7741) with an annealing temperature of 60°C and primer extension
35  at 72°Cfor 3min, The resulting PCR fragment of approx. 700bp was cloned into




The nucl eoti de sequence of anti-C5aR antibodies 7173, 12D4 and 6Cl2 was
determned from RNA extracted from anti body expressing hybridoma. _cells.

To deternmine the priners used to anplify the variable regi onsogfﬁ ‘mg MVy
and light chains, the protein 20 sequence of the variable regi he
three anti bodi es was determ ned by Biogen Inc. and the isotype of the

anti bodi es was determ ned using the Muse Mnocl onal Antibody isotyping
kit - IsoStrip (Roche Cat. No. 1493 027). Therefore, the 5 Franework |
primer was ¥Wep¥%R® fromthe Biogen hic. protein sequeaosveamasst he 3'  priner
was based on the isotype of the antibodies. 25 The isotype of each of the
anti-ChaR antibodies is as follows: 6C 12: |ight chain Kappa 6C 12: heavy
chain 1gG3 30 7F3: light chain Kappa F3: heavy chain Ig&a 12D4: |ight
chai n Kappa %@4 heavy chain Ig&b 35 Total RNA was isolated from

hybri dona. celq MiZs 2R Tomegacfat. Noadyksq0). (Slugie ictlorteg @ isoldded and MRuentaP 96- 018) .

RNA was i sol at Gcmﬁedeefqudnaﬁgmty memndhacturer. Briefly, approx. 2 1 JUL
2006 WD 031062278 PCT/ AUD3/ 00084 48 5x\/\)ce| s were lysed in Im of Trizol

reagent. Cell qlhaf § was_cl w th 200pl of chloroform and
centrifugatd on, fhe a&éqéence V@B‘ﬁﬁ%‘?‘ﬂﬂsﬁ‘ﬁmw&yer was removed and the RNA

Precipitated vmth 250pl of isopropanol. Total RNA (4LO was used to make
cDNA usi ng t hé€ W?M@MM@équmcase SE %@ﬁ?g;a Cat. NO Mp101). The
CDNA was t hen 6Gs2dristfe HgbigRlial ﬁ:,té’ugs ¥ }{DPSFI abl e regi on codi ng

0

sequence usi ngcm@n;@ﬂeggl%%%@fﬁléﬁers r| s I~ 6C12 \2/)8.I’I amngaLnggl

chain: 10 m
ACACTCATTC%‘TG%S@% )MWGB)SEQIIDN@WS for 6Cl 2 variabl e heavy
chai n: 3 variable light chmn (DNA) sequence:  SEQ ID NO:18

TF3 variable light chain (protein) sequence:  SEQ ID NO:19
7F3 variable heavy chain (DNA) sequence:  SEQIDNO:20
TF3 variable heavy chain (protein) sequence: SEQ ID NO:21
12D4 variable light chain (DNA) sequence:  SEQ ID NO:22
15 12DA4 variable light chain (protein) sequence: SEQ ID NO:23
12D4 variable heavy chain (DNA) sequence:  SEQ ID NO:24
124 variable heavy chain (protein) sequence: SEQ ID NO:25

EXAMPLE 10: Analysis of DNA and protein sequence identity and similarity for
20 MAbs 7F3, 12D4 and 6C12

The three anti-C5aR antibodies (7F3, 12D4 and 6C12) DNA and p.rotem sequence

- ‘were compared using MacVector 6.5.3, The ClustalW(1.4) multi
ple alignment program
was utilized for this analysis, P
25

P

(}  Analysis of variable light chain DNA sequences:

Alignment of the variable light chain DNA sequences for 7F3, 12D4 and 6C12 is shown
in Figuse 11,

30
Clustal W(1.4) multiple sequence alignment analysis yielded the following results:

3 Sequences Aligned, Alignment Score = 6612

Gaps Inserted = 0 Conserved Identities = 315
35

Pairwise Alignment Mode: Slow




mMl9Vh2 S' SAGGTCCAGCTGCARCAGIC (SEQ ID NOA) FRI Vhll A fam.ly 15 M g&con3'
TGGGCATGAAGAACCTGG (SEQ DNO 5) liinge region Primers for ?F3 variable

i ght chain: m gkapFR15' : GATGITTTGATGACCCAAACTCC (SEQ I D NO 6)

m gkapr, on3' : ACACTCATTCCTC7TTCTAAGCTCTTCT (SEQ IDNO 7) 20 Pgineiig 7085 7F3
vari abl e heavy chain: mlgvh2 5': SAGGTCCAGCTGCARCAGIC (SEQ ED NO 8) FR
Vh1lA famly nlgQacon3' : TTTGCATGGAGGACAGEG (SEQ ID NO 9) 25 Priners for
12D4 vari ag‘ge fight chain: mgkapFRL5' : GATGITTTGATGACCCAAACTCC

( SEQ DNO: 18° 2%&apcons' , ACACTCATTCCTGTTGAAGCTCTTGC(T@E@’"E’NOM) Prinmers
for 12D4 vari abl e heavy chain: 30 migvhl 5 : CAGGTGCAGCTGAAGSAGIC (SEQ I D
NO 12) FRI VhIB famly 161903conY: TGECTGCATGAAGAACCTGG ( SEQ | DNO 13) Huge
region Polynerase chain reaction (P was performed using the high
fidelity Pfu pol ynerase (Pronega Cat. No. M/741) with an annealing
tenperature o m‘@ﬁeéﬁ@ﬁﬁﬂtﬁﬁﬁﬂmﬁextenm on 35 at 72*C for 3min. The resulting
PCR fragnent OpendispPeonity =7 00bExwacGaprenag=isnto 2 1 JUL 2006 WD 03/062278
PCT/ AU03/ 00084 49 PGEM Teasy(pronega Cat. No. A1360). Single colonies were

i solated all dygsg ed b comer ci al sequencing facility (sTjpAN AC).
The resul tant se%ﬂ né]mentg?%m% vi ded herein as follows: 5 6C 2 variable

light chai R (BREASE Bealistie 9.0 SixtondBroNenalty #5.06C1 2 variabl e |ight chain
‘(protein) seqBewdiiver@EG 408 NDrandthons: #Gightedar i abl e heavy chai n ( DNA)

sequence: SEQ ED NO 16 6Cl12 variabl e heavy chain (protein) sequence: SEQ
JID NO 17 sglg i@Plgokd ght chain (DNA) sequence: SEQ D NO 18 7F3
variable |i ght chal n (prot e| n) sequence: SEQ JID NGO 19 7F3 vari abl e heavy

chain (DNA% sequence: SEQ I D NO 20
3 Vk vs. 6¢12 Vk

Aligned Length =336 Gaps =0
Identities = 320 (95%)

15 2. 7F3 Vkvs. 12d4 Vk

Aligned Length =336 Gaps=0
Identities = 320 (95%)

20 3.6c12 Vkvs 12d4 VK

Aligned Length =336 Gaps=0
Identities = 326 (97%)

‘ 25 (i) Analpsis of variable heavy chain DNA sequence

Alignment of the variable heavy chain DNA sequences for 7F3, 12D4 and 6C12 is
shown in Figure 12.

30  Clustal W(1.4) multiple sequence alignment analysis yielded the following results:

3 Sequences Aligned. Alignment Score = 5346
Gaps Inserted = 3 Conserved Identities = 200

35 Pairwise Alignment Mode: Slow
Pairwise Alignment Parameters:




7F3 vari abl e heavy chain (Protein) sequence: SEQ 11) NO 21 12D4 variable

| i ght chain ONA) sequence: SEQ 1[) NO 22 12'4 variable light chain
(protein) sequence: SEQ IID NO 23 12D4 variable heavy chain (1) NA),.. o
sequence: SEQ IiD NO 24 12D4 variabl e heavy chain (protein) sé]fleé“ée:z@EQ
11) NO 25 FXAW.E 10: Analysis of DNA and protein sequence identity and
simlarity for 20 MAN 7F3, 12D4 and 6Cl12 | he three anti-CSaR anti bodi es
(7F3, 12D4 @ 6012) DNA and protein sequence were conpared using

MacVect or 2%he O ustal WI . 4) multiple alignmen®fCErU8PMH was utilized
for this analysis. 25 (1) Analysis ofiadable Iight chain DNAv,,q.,~ nc
Alignnment O the variable |ight chain sequences for 7173, 12D4 and 6Cl 2
is shown in Figure 11. 30 Custal WO A) multiple sequence alignnent

anal ysi s yi el ded E?MI I OWI ng results: 3 Sequences Aligned. Alignnent
Score = 6612 CApS ioi(sp Pty T 8@r Aities = 315 35 Pairwise

Al i gnnent Mode: Slow 1 JUL 2006 WO 03/ 062278 PCT/ AU03/ 00084 50 Pairw se
Al i gnnent Par avitipkr AllenméPeadaRRer al t Y=1 0- 0 Ext endGapPenal ty=5.0 Miltiple

Al'i gnment  Par aypet €4 Q%BGERE O Extend Gap Penalty= 5.0 Del ay
Di ver gent = A0%_] pSPena@ty teéij oce sing time: 0.4 seconds 10 1.

7F3 Vk vs. 6cl %@ ilrg’nt ggn/Le fions: Weightedps 0

Processing time: 0.5 seconds

1. 7H3 Vhvs, 6¢12 Vh
S 10
Aligned Length =363 Gaps =0
Tdentities = 333 (91%)

2. 7F3 Vhvs. 12d4 Vh
15

Aligned Length =363 Gaps=3
Identities = 210 (57%)

3.6¢12 Vhvs. 12d4 Vh
20

Aligned Length =363 Gaps =3
Identities = 210 (57%)

(i)  Analysis of variable light chain Drotein sequence

Alignment of the variable light chain protein sequences for 7F3, 12D4 and 6C12 is
shown in Figure 13.

Clustal W(1.4) muitiple sequence alignment analysis yielded the following results:
30 ‘

3 Sequences Aligned, Alignment Score = 1902
Gaps Inserted = 0 Conserved Identities = 99

Pairwise Alignment Mode: Slow
35  Pairwise Alignment Parameters:
Open Gap Penalty = 10.0 Extend Gap Penalty =0, 1




Identities 320 (95% 15 2. 7F3Vkvs.i2d4Vk Aligned Length = 336 Gaps O
ldentities = 320 (950K) 20 3. 6c¢l2 Vk vs, 12d4 VK Aligned Length= 336

Gaps=0 ldentities 326 (970/,) 25 fii) Analysis of vatiable he i gNA
sequence Alignment of the variable heavy chain DNA sequences f2/X7§E7§12@ D4

and 6C12 is shown in Figure 12. 30 Clustal WO .4) multiple sequence
alignnent analysis yielded the followng results: 3 Sequences Aligned,

Al i gnment %85506?2356 Gaps Inserted = 3 Conserved ldentities 200 35
Pai rwi se Al gnnent node: Sl ow Pah-Mse Alignnent Parafetapld®id jy. 2006 WO

031062278 PCT/ AU03/ 00084 Open Gap Penalty 10.0 Extend Cap Penalty 5.0
Multiple Alignnment Paraneters: Open Gapz Penal ty= 10.0 Extend Gap Penafty=
5.0 | Delay Divergent= 40% Transitions: Wighted Processing tine: 0.5
seconds L 7F3 Sithila§MAE! Bio 10 Aligned Length= 363 Gaps 0 ldentities=
333 (910/,) 2. 7F3 Vh vs. d4 Vh AfignedLength=363 Gaps 3 ldentities =

210 (570% 3. Vh . 12d4 Vh 20 Ali d Length= 363 Gaps=3
(STO% 3 55, s it 20 A1 Lenatin= 363 eos

Open Gap Penalty = 10.0 Extend Gap Penalty = 0.1
5 Delay Divergent = 40% Gap Distance = 8

Similarity Matrix: blosum

Processing time: 0.1 seconds

10 1. 7F3 Vkvs, 6¢12 Vk

Aligned Length = 112 Gaps=0
Identities = 102 (91%) Similarities = 5 (4%)

15 2.7F3 Vkvs, 12d4 Vk

Aligned Length = 112 Gaps =0
Identities = 103 (91%) Similarjties = 4 (3%)

20 3.6¢12 Vkvs, 12d4 Vk

Aligned Length =112 Gaps =0
Identities = 104 (92%) Similarities = 4(3%)

_ \ 25 (i)  Analysis of variable heavy chain protein sequence

Alignment of the variable heavy chain protein sequences for 783, 12D4 and 6C12 is
shown in Figure 14. '

30  Clustal W(1.4) multiple sequence alignment analysis yielded the following results:

3 Sequences Aligned. Alignment Score = 1432
Gaps Inserted = 2 Conserved Identities = 51

35  Pairwise Alignment Mode: Slow
Pairwise Alignment Parameters:




Identities = 210 (579 ON Analysis of variable |ight chainproteur sequence
25 Alignnment of the variable light chain protein sequences for 7F3, 12D4

and 6C12 is shown in Figure 13. Clustal WD A) nultiple sequenzeE gp?mggwt
anal ysis yielded the following results: 30 3 Sequences Aligne#. 0 nt
Srore = 1902 Gaps Inserted = o Conserved ldentities 99 Pairw se Alignnent
Mode: Slow 35 Pairwi se Alignnment Paraneters: Open Gap Penalty= 10.0 Extend
Gap Penal tywzogm%?ﬁ% JUL 2006 WD 03/062278 PCT/ AU03/00084 52 Simlarity
Matri x: bl osum Miftiple Alignment Paraneters: Open CFSPEER4%4=10.0 Extend
Gap Penalty= 0.1 5 Delay Diverg ent = 40% Gap Distance 8 Simlarity
Matri x: blosum Processing tinme: 0. 1 sggonds 10 L 7F3 Vk vs. 6¢l12 VK
Aligned Length= 112 Gaps o ldentities = 102 (91% Simlarities 5 (4% 15
2. 7F3 VK vs. el Lgpedyle h,= 112 Gaps = 0 ldentities= 103 (91%
Simlariti es:dpz- Op\ﬁ&nag% I%a'%@g’%ﬁﬁ%pg?d%yﬁ(bh Vk Aligned Length = 112 raps O
Identities = 104 %@%ﬂxs??ﬁ“’inarities 4 (3V.) 25 #v) Anarysis of v abL- he

cWp,, ,ti n,,~%,j 6 tui avy nc
ultiple Alignment Parameters;

5 Open Gap Penalty = 10,0 Extend Gap Penalty = 0,1
Delay Divergent = 40% Gap Distance =8
Similarity Matrix; blosum

Processing time: 0.1 seconds
10

. 1. 7F3 Vhvs. 6¢12 Vi

Aligned Length = 121 Gaps =0

Tdentities = 107 (88%) Similarities = 6 (4%)
15 '

2. 7F3 Vhyvs, 12d4 Vh

* Aligned Length = 121 Gaps=2

Identities = 52 (42%) Similarities = 25 (20%)
20

3. 6¢12 Vhvs, 12d4 Vh

Aligned Length = 121. Gaps=2

Identities = 54 (44%) Similarities = 25 (20%)
25

[

It w111 be appreciated by persons skilled in the art that numerous variations and/or
mf)dlﬁcauons may be made to the invention as shown in the specific embodiments
without departing from the Spitit or scope of the invention as broadly described. The

present embodiments are, therefore, to be considered in all respects as illustrative and
30  not restrictive,




Alignment of the variable heavy chair, protein sequences for 7F3, 12D4 and
6Cl2 is shown in Figure 14. 30 Custal W1.4) nmultiple sequence alignnent
analysis yielded the following results: 3 Sequences Aligned. a?l«ii gnrendng
Score= 1432 Gaps Inserted = 2 Conserved Identities = 51 35 Palfrw sé
Al'ignment Mode: Sl ow Pairwi se Alignnment paraneters: 2 JUL 2006 WO
03/ 062278 PCT/ AU03/ 00084 53 Open Gap Penalty= 10.0 Extend Gap Penalty= 0.1
Simlarity Whhjdsders Ol osum Ml tiple Alignnent paranet %[i@ BacRen Gap
Penal ty= 10. 0 ExtendGapPenal ty=o0,1 Delay D vergent= t%(’gapu stance=8
Simlarity matrix: blosum Processing tinme: 0. 1 seconds 10 L 713 Vh vs.
602 Vh Aligned Length = 121 Cap, O Ideatities = 107 (88% Sh"Harities 6
(49 2. 7F3 Vh vs. 12d4 Vh Aligned Length = 121 Gaps = 2 20 ldentities
52 (42% Sim ;“rﬁ"trl-Ffs 25 (200/ ) 3. 6c12 Vh vs. |2d4 Vh Aligned Length
121 Gaps = 2 54 (44% Simlarities 25 (20% 25 1t will be
appreci ated by persons Skl Iled in the art that nunmerous vari ations and/or
modi fi cati onsl-mayGirerdn@ded NE. Géred,iGisemphiatosinsind itsoseven irmsthdndbraBpeci f i ¢
grrbog: rregtescrwgtggmu&ep&@p%&dlg&néwr&mﬁdﬂaoépwgutmq 7‘%@96 O thg lbgventlon as
;
coggl dgredgl ni P@%c?@gi%?ﬁgﬂ}%ra [ vét% aﬁfmﬁ%r n(IJDt res rlslct I ve.
ectious diseases. Blood, 2000. 95(10): p. 3032-43.
3. Watanabe, H,, et al., Analysis of C5a receptor by monoclonal antibody. Journal
of Immunological Methods, 1995, 185(1): p. 19-29.
4. Pellas, T.C., et al,, Novel C5a receptor antagonists regulate neutrophil functions
) 10 invitro and in vivo. Journal of Immunology, 1998. 160(11): p. 5616-21,
S. Konteatis, Z.D., et al., Development of C5a receptor antagonists. Differential
loss of functional responses. Journal of Immunology, 1994. 153(9): p. 4200-5.
6. Kaneko, Y., et al., Antagonistic peptides against human anaphylatoxin C5a.
Immunology, 1995. 86(1): p. 149-54,
15 7. Morgan, E.L., et al., Anti-C5a receptor antibodies. Characterization of
neutralizing antibodies specific for a peptide, C5aR~(9-29), derived from the predicted
amino-terminal sequence of the human C5a receptor. Journal of Immunology, 1993,
© 151(1): p. 377-88.
8. Campbell, J.J., et al,, Biology of chemokine and classical chemoattractant
20 receptors: differential requirements for adhesion-triggering versus chemotactic
responses in lymphoid cells. J Cell Biol, 1996, 134(1): p. 255-66.
9. Heath, H,, et al,, Chemokine receptor usage by human eosinophils. The
importance of CCR3 demonstrated using an antagonistic monoclonal antibody. J Clin
Tnvest, 1997. 99(2): p. 178-84.
25 10. Ponath, P.D., et al., Molecular cloning and characterization of a human eotaxin
receptor expressed selectively on eosinophils [see comments]. J Exp Med, 1996, 183(6):
P. 243748,
11.  Ponath, P.D., et al., Cloning of the human eosinophil chemoattractant, eotaxin.
) Expression, receptor binding, and functional properties suggest a mechanism for the
30  selective recruitment of eosinophils, J Clin Invest, 1996, 97(3): p. 604-12.
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5. An antibody that is reactive with the same epitope of C5aR as MAb 12D4,
wherein the antibody reduces or inhibits the binding of C5a to C5aR.

6. An antibody that binds to C5aR, wherein the antibody competitively inhibits the
20  binding of MADb 7F3 to C5aR.

7. An antibody that binds to C5aR, wherein the antibody competitively inhibits the
binding of MAb 6C12 to C5aR. : '

) 25 8. Anantibody that binds to C54aR, wherein the antibody competitively inhibits the
binding of MAb 12D4 to C54R.

8. An antibody according to any one of claims 6 io 8, wherein the comparative
binding specificity is determined by antibody-aniibody competition assays in the
30  presence of C5aR or a polypeptide comprising an extracellular loop of C5aR.

10.  An antibody comprising substantially the same light and/or heavy chain
sequences as shown in SEQ ID NO:19 and SEQ ID NO:21 respectively, wherein the

antibody reduces or inhibits the binding of C5a to C5aR.
35




WO 031062278 PCT/ AU03/00084 55 Cainms |I. An antibody that is reactive with
an extracellular |oop(s) of CoaR other than the N-term nal domain, wherein
t he anti body reduces or inhibits the binding of Coa to 5 CSaR.éZZ.f} @ﬁméw %ﬂﬂﬁ
anti body according to claim1l1l, wherein the antibody is reactivé w a
epitope conprising the second extracellular |oop (residues 175 to 206) of
CohaR. 10 3. An antibody that is reactive with the sane epitope of C5aR as
MAb 7F3, whgpeldd,.4 he antibody reduces or inhibits the binding of Csa to
CsaR. 4. An antibody that is reactive with the sane & T’ﬁ)"ﬂg‘m%‘f Csak as MAb
6Cl2, wherein the antibody reduces or inhibits the binding of C5a, to C5aK
5. An antibody that is reactive with tgage sane epitope of C5aR as MAb 12D4,
wherein the anti body reduces or inhibits the binding of Coa to CoaR 6. An
anti body that .binds t aR, .wherein the antibody conpetitively inhibits
the 20 bindi &3 o%“ﬁl{g"’%’%}’%‘l"t“&'géé%?ﬁi°n?¢DR§>°aFmP%W®WSBPW&é to C5aP,
wher ei n t he aiiisyesdy 2 Faithe hdaryi chein GDR b I6IDBR psCRRflooptvequeica gs sbfwnb 6C12 t 0
CsaR 25 8. ASEQADNOsy SEQHI NOLNGSSHEOIDMRER reibtivay, whirbletha Rbibdugdy

conpetitively rédnkk & shibits BS bindhd WHcBPho @0 12D4 10 C5aR 9. An anti body
according to any one of clains 6 to 8, wherein the conparative binding

specificity is_determ ned by antibody-antibody conpetition assays in the 30
presence of C3&R & asibedy asersding te daimdiqwhersinly antiboduqomarised 4t lshstitwd oop of C5aR.
10. An anti bo@PRienpprjusiceagvishbstsantantally e daheasshivaridbiegbivy enagl/ODR1heavy chain
sequences as SiNmBRr COREEE) delonddChovPin 306 1SR 24) bESR/RGIMEl y, wherein
the anti bOdYN’(ﬁﬁUr&g%FQJ inhibits the binding of ato CaR 35 2 1 JUu
2006 VO Oﬁ/ 062278 | AUD3/ 00084 56 11. An anti body conprising at |east
‘one CDR | 00p sequence which is substantially the same as a variable heavy
chain CDRI, CBR2 dwagitRdy dconfinge deierid er cian 42 owerein the antibody further
comprises at least one CDR loop sequence substantially as defined by amino acid

residues 24 to 39, 55 to 61 or 94 to 102 of the variable light chain sequence shown in
SEQ ID NO:19.

15

14, An antibody according to claim 13, wherein the antibody comprises at least two
CDR loop sequences substantially as defined by amino acid residues 24 to 39, 55 to 61
and 94 to 102 of the variable light chain sequence shown in SEQ ID NO:19.

20 15, An antibody comprisiﬁg substantially the same light and/or heavy chain
sequences as shown in SEQ ID NO:15 and SEQ ID NO:17 respectively, wherein the
antibody reduces or ishibits the binding of C5a to C5aR.

) 16.  An antibody comprising at least one CDR loop sequence which is substantiafly

L 25  the same as a variable heavy chain CDR1, CDR2 or CDR3 loop sequence as shown in
SEQ ID NO:29, SEQ ID NO:30 or SEQ ID NO:31 respectively, wherein the antibody
reduces or inhibits the binding of C5a to C5aR.

17. An antibody according to claim 16, wherein the antibody comprises at least two
30  CDRloop sequences which are substantially the same as the variable heavy chain CDR1,

CDR2 or CDR3 loop sequences shown in SEQ ID NO:29, SEQ ID NO:30 and SEQ ID
NO:31 respectively.

18.  An antibody according to claim 16 or claim 17, wherein the antibody forther
85  comprises at least one CDR loop sequence substantially as defined by amino acid




SEQ I D NO 26, SEQ ED NO 27 or SEQ ED NGO 28 respectively, wherein the

anti body reduces or inhibits the binding of C5a to CoaR 12. An anti body
according to claim 11, wherein the antibody conprises at |east t " Cﬁ%

| oop sequences which are substantially the sanme as the vari abI

CDRI, CDR2 or CDR3 | oop sequences shown in SEQ | ED NO 26, SEQ I1D NO 27
and SEQ 11) NO 28 respectively. 10 13. An antibody according to claim 11
or claim 12\g i‘@’ z%l n the antibody finther conprises at | east one CDR | oop
sequence su |aIIy as defined by amino add resi §GH&UDABY, 39 55 to 61
or 94 to 102 of the variable Iight chain sequence shown in SEQ ID NO 19.
14. An antibody according to claim13,,wherein the antibody conprises at

| east two CDR | oop sequences substantially as defined by am no acid
residues 24 to 39, 55 to 61 and 94 to 102 of the variable light chain
sequence shomﬁsﬁwgfi@@ﬁﬁﬂ)ﬂl@942701029fth¢wﬂd?1ﬁhg&3uq,m sowpessimin subst antial ly
t he sane |i ghSEQERINOGx1Ssheavy chain sequences as shown in SEQ ID NO 15 and
SEQ I D NO 17 respecti veI y, wherein the anti body reduces or inhibits t he

bi ndi ng of C5g,to ntlb? nmprising at Ieasfg one CDR | oop
sequence whi c% Sd s?é’ﬁﬁoé 53 ﬁlﬁ’aﬂ oy GRPTSEIA E2hB%y chain

CDR1, CDR2°%or P SEYFRCS SRy %@@éﬁ@%‘%ﬂmmﬂs&@m@wggﬂﬁq | D NO 30 or
SEQ I D NO 31 P-Ie‘é?ﬁé@tQZ\péthyyamhehﬁtdhmhkaeuammdmeﬂySEQB]ﬂNoaS or inhibits the
bi nding of Coa to CoaR. 17. An antibody according to claim 16, wherein the

andbody corrprb@esAgtam}bggscgm Qabﬁ es%g I? %Icl%?&mﬁmch ar.e
R

substanti al | Yl Qe sa

% or CDR3 | oop
sequences sho KIcE M%Wh@nt% 31

T especti velly. %Odyﬁﬁuwﬁ?i%@?ﬂ&@@@nmf@at@%al m 16 or claim 17, wherein
the antibody finther 35 conprises at |east one CDR | oop sequence

subst anti al | yzﬁs gggfaht{g 27
PCT/ AU03/ 00084 r§5| %ﬁ%pﬁ&ﬂ%ﬁ@le&éb%ﬁoo% EA@I&QS%G g@@ﬁ% the variable
light chain se encaé it b °‘i§ IQOPWF%P? g Maccording to
claim 18, V\/ne RAP NS 268HQ BOYQ:32 enBiQ Ba¥0:34 respogtively, twherein the antibody

15 reduces or inhibits the binding of C5a to C5aR.

22.  Anantibody according to claim 21, wherein the antibody comprises at least two

CDR loop sequences which are substantially the same as the variable heavy chain CDR1,

CDR2 or CDR3 loop sequences shown in SEQ ID NO:32, SEQ ID NO:33 and SEQ ID.
20 NO:34 respectively.

23.  Anantibody according to claim 21 or claim 22, wherein the antibody further
comprises at least one CDR loop sequence substantially as defined by amino acid

residues 24 to 39, 55 to 61 or 94 to 102 of the variable fight chain sequence shown in
o 25 SEQIDNO:23.

24.  An antibody according to claim 23, wherein the antibody comprises at least two
CDR loop sequences substantially as defined by amino acid residues 24 to 39, 55 to 61
and 94 to 102 of the variable light chain sequence shown in SEQ ID NO:23.
30
25.  An antibody according to any one of claims 1 to 24, wherein the antibody also
' inhibits activation of neutrophils by a chemoattractant ligand other than C5a.

26.  An antibody according to any one of claims 1 to 25, wherein the antibody is a
35  monoclonal or recombinant antibody.




5 CDR | oop sequences substantially as defined by am no acid residues 24 to
39, 55to 61 and 94 to 102 of the variable light chain sequence shown in
SEQ 11) NO 15. 20. An antibody conprising substantially the S%E§>Qﬁgggmﬁ
and/ or heavy chain sequences as shown in SEQ I D NO 23 and SEQ )
respectively, wherein the 10 antibody reduces or inhibits the binding of
Cba, to C5aR 21. An antibody comprising at | east one CDR | oop sequence
which is suvebartizal |y the same as a variable heavy pehaifelsRl . COR2 or
CDR3 | oop sequence as shown in SEQ ID NGO 32, SEQ I D NO 33 or SEQ ED NON
respectively, wherein the antibody 15 reduces or inhibits the binding of
C5a to C5aR 22. An antibody accordingsgo claim21l, wherein the antibody
conprises at least two CDR |oop sequences which are substantially the sane
as the variab heavy. chai n CDR1 or CDR3 | oop. sequences shown in SEQ
11) NO 32, SEg;!aDﬁﬁd“é Yéﬁ%r%@@i?negﬁla‘mﬁl?ﬁr‘&e&@é’ﬁ”& Y583 An anti body
according to srigegtibodyror @ humenizgdantbafier ei n t he anti body further. conprises
at | east one CDR | oop sequence substantially as defted. byamn acid

resi dues 24 t 03 39 An2Ribb& abobrdM: : ;| Laht chain
sequence slgomgags%(; g%rc%js%sq'ng t(?%l&gezoé]{?l%ﬂgfl%ﬁ%e%ﬂ g‘?%@‘r’(l %3‘ to claim 23,
wherein the anti o&y conprrse %y‘least two CDR | oop sequences
substantially as defined by am no acid residues 24 to 39, 55 to 61 and 94
to 102 of the?%ar Adisinecldnalghtibodshreleviedsimubsigrenpshmisting ofMAEQFY, IANO, 23. 30 25.
An anti body aeéCirasim@abtiopany one of clains | to 24, wherein the antibody
also inhibits activation of neutrophils by a chenpattractant |igand. other
than Csa. _26.  An tji body according to any one of clainms | to 25, wherein
‘the anti boiﬁy ?@ am@"%f‘%ﬂ‘ﬂ Hersrit Wik BCACE Hisleraspresion mmisseR110699. UL 2006 WO
031062278 PCT/ AU03/ 00084 27. An antibody according to any one of clains |
to 25, wher ei Bl.t he lsidoROshyieposited with RUAEC ufidePdrbdsRAGUmN 0RoddEENI zed

anti body. 28, An antibody according to any one of clainms | to 27, wherein
the anti body ks a, .5 class | 0 |l ass G anti body. 29. A nonocl onal
ant i body 51%" eg%edAfh?%rf’%c'%%sdﬁﬁ’%’g“@%ﬁgﬁgé%'g WGSW“‘?‘WB&OR%W 6Cl 2 and NM
12134,

33. A conjugate comprising an antibody of any one of claims 1t0 29 and a
therapeutic agent. '

34. A conjugate according to claim 33, wherein the therapeutic agent is a toxin.

20
35. A conjugate according to claim 33, wherein the toxin is a Pseudomonas exotoxin
or a derivative thereof
) } 36. A conjugate comprising an antibody of any one of claims 1 to 29 and a detectable
L 25  label

37. A conjugaté according to claim 36, wherein the label is selected from the group
consisting of a radiolabel, a fluorescent label, an enzymatic label and contrast media.

30 38.  Anisolated nucleic acid molecule, the nucleic acid molecule comprising a
sequence encoding an antibody of any one of claims 1 to 29,

39. A composition comprising a antibody according to any one of claims 1 to 29 and
a pharmaceutically acceptable carrier.
35




10 30. A hybridoma as deposited with ECACC under accession nunber 00110609,
31. A hybridoma as deposited with ECACC under accession nunber 02090226.

32. A hybridoma. as deposited with ECACC under accession nurrbergG!Zgnggmﬁ
15 33. A conjugate conprising an anti body of any one of clains to 29 and
a therapeutic agent. 34. A conjugate agcor ding to cl.aim 33, wherein the

t herapeutic agent is a to)dn. 20 35. A%onj ugate according to claim 33,
wherein the toxin is a Pseudononas exotoxin or a derivative thereof. 36. A

conj ugat e npr xS 4 ] : 1 t.0 . a
detectablqu25 3%@??@gg?mkb§§%¥%§%$%£%?§g?5?%%B%gﬁgﬁg%ﬁf%@?gage(ein t he

| abel is sdhcapafethe methad soapsistgrxpregng thstacHdo ot antibody pbmbesie of glaimsdr escent
| abel , an e®zymatic | abel and contrast nmedia. 30 38. An isolated nucleic
and nol ecul e, the nucleic acid nolecule conprising a sequence encodi ng an
anti body of any one of clains | to 29. 39. A conposition conprising a

anti body aetor didngethod fonyinleibeing fCSaRaictivity inta &1, SR AnetBodbmiIFRGRUXp6EhE Y

accept abl e i.er 2 U 2006,..59 .40...A nethod for inhibiting the

i nteracti orﬁﬁeg(;eﬁlégc%ﬁﬁ&%oéghfjﬁﬁy E%Eaﬁﬁ‘ikﬁ“{‘ﬁ 19%yand thereof, the method
conprising exposing the cell to an antibody of any one of clains 1 to 29.
5 41. A meybod hQhethHiEdp did . : R0 ARy : -

conpri sing ex pofél n% B@Ede? dté&ie%BPSI%gg}lsgg%% ?’%vtg%v;h%?@aéﬁéﬁé%&gﬁorgﬁa?%g)ﬁct,t o 29.
42. A met hée ngthod Compusing sorading Grsgeiple fvéte iobtpingd frano el subjecigwidh Ron i n a

subj ectio  tchgjupmt bPelaBOBP b Slaig 3¢,%H%¥e!cﬂﬂ%ﬁmﬁﬁﬁﬁ%ké‘cjﬁ@bMidIr{gQ)eﬂ}?éeﬂiﬂi@q from
the subject wt 0 con{ﬁ;gate of claim36 or claim37, and detecting

a
im’runospecicf”i'g&[g%f’ﬁ‘?ﬁ SBPWeen the conjugate and the sanple. 43. Use of an
anti body of any one of clains 1 to 29 in the preparation of an agent for

the diagnoghs Obs@of’z&rﬁﬁftﬂgﬁy, bf'éln?J Ofe"SF cIAGHE | P58 |n AL %{e%gliaggn of2a agent for
the diagnosis of a disorder involving neutrophil migration.
15 |
44.  Use of a conjugate of claim 36 or 37 in the preparation of an agent for the
diagnosis of a disorder involving neutrophil migration.

45. A method for introducing genetic material into cells presenting C5aR, the
20  method comprising contacting the cells with an antibody of any one of claims 1 to 29,
wherein the antibody is attached to or associated with genetic material.

46. A method according to claim 45, wherein the cells presenting C5aR are selected
from the group consisting of granulocytes, leukocytes, such as monocytes,

25  macrophages, basophils and eosinophils, mast cells and lymphocytes including T cells,
dendritic cells, and non-myeloid cells such as endothelial cells and smooth muscle cells.

47.  An antibody of any one of claims 1 to 29 for use as a medicament for the
treatment of a disorder involving neutrophil migration.

30
48.  Use of an antibody of any one of claims 1 to 29 for the preparation of a
medicament for the treatment of a disorder involving neutrophit migration.




.

44. Use of a conjugate of claim36 or 37 in the preparation of an agent for
the diagnosis of a disorder involving neutrophil mgration. 45. A nethod
for introducing genetic material into cells presenting C5aR, the ZQ%gimﬁfd
conprising contacting the cells with an anti body of any one of d al o]
29, wherein the antibody is attached to or associated with genetic
material. 46. A nethod according to claim45, wherein the cells presenting
CoaR are S@b%&@ﬁﬂs fromthe group consisting of graQﬂﬁﬂﬁﬁﬁﬁﬁd | eukocyt es,
such as nonocytes, 25 macrophages, basophils and eosinophils, mast cells
and | ynphocytes including T cells, dendritic cells, and non-nycloid cells
such as endothelial cells and snooti#msmuscle cells. 47. An anti body of any
one of clainms | to 29 for use as a nedicanent for the treatnment of a

di sorder involving neutrophil mgration. 30 48. Use of an antibody of any
one of clainms 1 to 29 for sedyancgriggarati on of a nedi canent for the
treatnent of a disorder involving neutrophil mgration. 2 1 JUL 2006 WO
03/ 0622%BLoRPCEL ALD3LNA0R4 1/ 16 SEQUENCE LI STING <110> & Therapies Ltd
<120> Anti-C5aR anti bodi es and uses thereof <130> 501129 <150> USSN

60/ 350, 961 <151> 2002-01-25 <160> 34 <170> Patentln version 3.1 <210> 1
<211> 35850-<31&2cRRLnsdld2: HOM. SaRl.ens <400> 1 Met Asn Ser Phe Asn Tyr
Thr Thr Pro Asp Tyr Ay H's Tyr Asp Asp 1 5 10 15 Lys Asp Thr Leu Asp Leu
Asn Thr Pro Val Asp Lys Thr Ser Asn Thr

<130> 501129

<150> USSN 60/350,961

<151> 2002-01-25
<1e0> 34
<170> PatentIn version 3.1

<2i0> 1
<21l> 350
<212> ERT

<213> Homo sapiens

<400> 1

Met Asn Ser Phe Asn Tyr Thr Thr Pro Asp Tyr Gly His Tyr Asp Asp
1 5 10 1

Lys Asp Thr Leu Asp Leu Asn Thr Pro Val Asp Lys Thr Ser Asn Thr
20 25 30

Leu Arg Val Pro Asp Ile Leu Ala Leu Val Ile Phe Ala Val Val Phe
35 40 45

Leu Val Gly Val Leu Gly Asn Ala Leu Val Val Txzp Val Thr Ala Phe
50 55 60




20 25 30 Leu. Arg Val Pro Asp Ile Leu Ala Leu Val Ile Phe Ala Val Val Phe
35 40 45 Leu. Val dy Vval Leu. Gy Asn Ala Lau Vval Val Trp Vval Thr Al a Phe
50 55 60 JUL 2006 WD 03/062278 PCT/ AU0O3/00084 2/16 AU Ala L ﬁg% z'q?
Ile Asn Ala Il e Txp Phe Lau Asn Lau Ala Val 65 70 75 80 Al a "Asp Phe

Set Cys Lau Ala Lau Pro Ile Lau Phe Thr Set Ile 85 90 95 Val An H's H's
Hs Trp Pro Phe Ay Gy Ala Ala Cys Set Ile Lau 100 105 110 Pro Set Lau
Ile Lau La,{,e,oA_%}2 t Tyr Ala Set Ile Lau Lau Lau Al a 115 9 125 Thr Ile
Set Ala Asp ATGPhe Lau Lau Val Phe Lys Pro Ile Trp E/aU84% 435 140 @n
Asn Phe Arg Gly Ala Gy Lau Ala Trp Ile Ala Cys Ala vVal Ala 145 150 155
160 Trp Gy Lau Ala Lau Lau Lau Thygll e Pro Set Phe Lau Tyr Arg Val 165
170 175 Val Arg Qu GQu Tyr Phe Pro Pro Lys Val Lau Cys Gy Val Asp Tyr
180 185 190 Sex His Asp Lys Axg Arg Qu Arg Ala Val Ala Ile Val Axg Lau Val
195 20062052 Lwmuret WY Bhe Abaplalie Bpophkadu laawl tdhrlalan Thr 11e Cys Tyr Thr
Phe 210°215 220 Ile "u Lau Arg Thr?5Trp Set Arg Afg Ala Thr Arg set Thr
Lys Thr 225 230 235 240 Lau Lys Val Val Vval Ala Val Val Al a Set Phe Phe

| | @ Phealy psplLene @45e250s 255 a1Pran ﬂ_ﬂ:l‘n@ mu B lhee:Guy 11 e Met Met Set Phe
Lau Gu Pro Set Set®8s 85

Val Gln His His His Trp Pro Phe Gly Gly Ala Ala Cys Ser Ile Leu
100 105 ' 110

Pro Ser Leu Ile Leu Leu Asn Met Tyr Ala Ser Ile Leu Leu Leu Ala
115 120 125

Thr Ile Ser Ala Asp Arg Phe Leu Leu Val Phe Lys Pro Ile Trp Cys
130 135 140 -

Gin Asn Phe Arg Gly Ala Gly Leu Ala Trp Ile Ala Cys Ala Val Ala
145 150 155 180

Trp Gly Leu Ala Leu Leu Leu Thr Ile Pro Ser Phe Leu Tyr Arg Val
165 170 175

Val Arg Glu Glu Tyr Phe Pro Pro Lys Val Leu Cys Gly val Asp Tyr
180 185 180 :

Ser His Asp Lys Arg Arg Glu Arg Ala val Ala Ile Val Arg Leu Val
185 200 205

Leu Gly Phe Leu Trp Pro Leu Leu Thr Leu Thr Ile Cys Tyr Thr Phe
210 215 220

Ile Leu Leu Arg Thr Trp Ser Arg Arg Ala Thr Arg Ser Thr Lys Thr
225 230 235 2490

Leu Lys Val Val Val Ala Val Val Ala Ser Phe FPhe Ile Phe Trp Leu
245 250 255

Pre Tyr Gln Val Thr Gly Ile Met Met Ser Phe Leu Glu Pro Ser Ser
260 265 270

Pre Thr Phe Leu Leu Leu Asn Lys Leu Asp Ser Leu Cys Val Ser Fhe
275 280 285

Ala Tyr Ile Asn Cys Cys Ile Rsnh Pro Ile Ile Tyr Val Val Ala Gly




i,
- “

+ 260 265 270 Pro Thr Phe Lau Lau Lau Asn Lys Lau Asp Sex Lau Cys Val Set Phe

275 280 285 Ala Tyr Ile Asn Cys Cys Ile Asn Pro Ile Ile Tyr Val Val Al a
Ay 2 JUL 2006 WO 03/062278 PCT/ AU03/ 00084 290 295 300 dn %goﬂﬁsﬁg
Gy Arg Lau Arg Lys Set Leu. Pro Set Leu Lau Arg 305 310 315 092l
Leu Thr Qu Qu Set Val Val Arg Qu. Set Lys Set Phe Thr 325 330 335 Arg
Set Thr Val Asp Thr Met Ala An Lys Thr An Ala Val 340 345 350 <210> 2

<211> 23 édgae A <213> Artificial Sequence <2203 g‘%{%wgp? primer
<400> 2 gatgttttga tgaaccaaac tcc 23 <210> 3 <211> <21 <213>

Artificial Sequence <220> <223> PCR prinmer <400> 3 acactcattc ot gt t gaago
tcttg 25 <210> 4 <211> 20 <212> BHNA L

290 295 300

Gln Gly Phe Gln Gly Arg Leu Arg Lys Ser Leu Pro Ser Leu Leu Arg
303 310 315 320

Asn Val Leu Thr Glu Glu Ser Val Val Arg Glu Ser Lys Ser Phe Thr
325 330 335

Arg Ser Thr Val Asp Thr Met Ala 6ln ILys Thr Gln Ala Val
3490 345 350

<210> 2
<211> 23
<212> DNA

<213> BArtificial Sequence

<220>
<223> PCR primer

<400> 2 )
gatgttttga tgacccaaac tec ‘ 23

<210> 3
<211> 25
<212> DNA

i <213> Artificial Sequence

<220>
<223> PCR primer

<400> 3
acactcatte ctgttgaage tettg 25

<210> 4
<2i1l> 20

<212> DNA




e,

2 JU 2006 WO 03/062278 PCT/ AUO3/00084 4116 <213> Artificial Sequence
<220> <223> PCR prinmer <400> 4 saqgtccagc tgcarcagtc 20 <210> 5 <211> 18
<212> DNA <213> Artificial Sequence <220> <223> PCR priner < 6> 15! 2006
t gggcat gaa gaacctgg 18 <210> 6 <211> 23 <212> DI TA <213> Artificiarl
Sequence <220> <223> PCR priner <400> 6 gatgttttga tgacccaaac tcc 23
<210> 7 <211> 25 <212> DNA <213> Artificial Sequence 2 JUL 2006 WD

031062278 REhds0a/ 00084 5/16 <220> PCT/AT03/00084

4/16

<213> Artificial Sequence

<220>

<223> PCR primer

<400> 4

saggtccage tgearcagte 20
<210> b5

<21i> 18

<212> DPNA

<213> BArtificial Sequence

<220>

<223> PCR primer

<400> 5

tgggeatgaa gaacctgg is
<210> 6

<éll> 23

<212> DNA

<213> Artificlal Sequence

<220>
<223> PCR primer

<400> @
gatgttttga tgacccaaac too 23

<210> 7
<211> 25
<212> DHA

<213> Artificial Sequence




<223> PCR primer <400> 7 acactcattc ctgttgaagc tottg 25 <210> 8 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> PCR prinmer <400> 8
saggtccagc tgoarcagtc 20 <210> 9 <211> 18 <212> DNA <213> ArtiZﬁc%?% 2{}%
Sequence <220> <223> PCR priner <400> 9 tttgcatgga ggacaggg is < >
<211> 23 <212> DNA <213> Artificial Sequence 2 1 JUL 2006 WO 03/062278
PCT/ AU03/ 00084 6/16 <220> <223> PCR prinmer j <400> 10 gatgttttga

t gaccoaaacyd phsad <210> 11 PCT/AU03/00084

5/18

<220>

<223> PCR primer
| <400> 7
acactcattc ctgttgaage tettyg 25
<210> 8
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer

<400> 8 .
saggtecage tgearcagtc ) 20
<210> 9

<211> 18

<212> DNA

<213> Artifieial Sequence

<220>

<223> PCR primer

<400> 9 ‘

tttgcatgga ggacaggy _ 18
<210> 10

<211> 23

<212> DNA

<213> Artificial Sequence




<211> 25 <212> DNA <213> Artificial Sequence <220> <223> PCR pri ner
<400> 11 acactcattc ctgttgaagc tcttg 25 <210> 12 <211> 20 <212> DNA <213>

Artificial Sequence <220> <223> PCR priner <400> 12 caggtgcaggigg§§@523%§
20 <210> 13 <211> |Is <212> DNA <213> Artificial Sequence <22 <223>

primer 2006 WD 03/062278 PCT/ AU0O3/ 00084 7/16 <400> 13 tgggcatgaa gaacctgg
18 <210> 14 <211> 336 <212> DNA <213> Mu5 nmusculua <400> 14 gatgttgtga

t gacccaaat wgAsagimst co ctgcctgtca gtcttggaga tcaaacctﬁﬁwﬁgﬂm&gctcttgca
gat ct agt oa gagccttata cacagtaatg gaaacaccta tttacattgg 1 8

6/16

<220>

<2Z3> PCR primer

<400> 10

gatgttttga tgacecaaac tee 23
<210> 11

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer

<400> 11 .
acactecatte c¢tgttgaage tettg . 25
<210> 12

<211> 20

<212> DNA

<213> RArtificial Sequence

<220>

<223> PCR primexr

<400> 12

caggtgcage tgaagsagte 20
<210> 13

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer




100 105 <110 <210> 16 <211> 363 <212> DNA <213> Mus nusculus <400> 16
C&ggttCQégZ&géﬁ{i ga% th t ggacct gag gt ggt gaagc ctggggcctc agtgaagatt 60
tcctgcaagg cttctggc g cgcattcagt aggtcctgga tgaact gggt gaé cagagg-120

<210> 14

<211> 2336

<212> DHA

<213> Mus musculus

<400> 14

gatgttgtga tgacccaaat tecactetes ctgoctgtea gtettggaga tecaaacctec 60

atctettgea gatctagtca gagocttata cacagtaatg gaaacaccta tttaéattgg 120

tacctgeaga agecaggoca gtetccaaag ctoetgatct acaaagtttc caaccgattt 1890

tectggggtee cagacaggit cagtggeagt ggatcaggga cagattteac actcaagatc 2490

ageagagtgyg aggetgagga tabgggagtt tatttctget cteaaagtac acatgticct 300

cegacgttcy gtggaggcac caagctggaa atcaaa 336

<210> 15

<211> 112

<212> PRT

<213> Mus musculus

<400> 15

tacctgcaga. agccaggcca gtctccaaag ctcctgatct acaaagtttc caaccgattt 180

tct ggggt cc cagacaggtt cagtggcagt ggatcaggga cagattteac actcaagatc 240
agcagagt gg aggotgagga tatgggagtt tatttctgct atcaaagtac acatgttcct {300 %
ccgacgttcg gtggaggcac caagctggaa atcaaa 336 <210> 15 <211> 112~ <2125
<213> Mus nusculus <400> 15 Asp Val Val Met Thr Gn Ile Pro Leu Ser
Pro Val Ser Leu dy 15 10 15 Asp Gn Thr Ser Ile Ser Cys Arg Ser Sex Gn
Ser Leu Ilqu—gjs,%&ggr 20 25 30 Asn Gy Asn Thr Tyr Ley Hs Trp, Tyr Leu Gn
Lys Pro Ay Gn Ser 35 40 45 Pro Lys Leu Leu |ie TyFCHAHE Sex Asn Arg
Phe Ser Gy Vval Pro 50 55 60 2 1 JUL 2006 WD 03/062278 PCT/ AU0O3/ 00084
8/16 Asp Arg Phe Ser Ay Ser Ay Sgg Gy Thr Asp Phe Thr Lau Lys Ile 65
70 75 80 Ser Arg Val GU Ala Qu Asp Met Gy Val Tyr Phe Cys Ser @ n Ser
85 90 95 Thr His Val Pro Pro Thr Phe Gy Gy Ay Thr Lys Lau Gu Ile Lys

Leu

P

Asp Val Val Met Thr 6ln Ile Pro Leu Ser Leu

1

5

10

Asp Gln Thr Ser Ile Ser Cys Arg Ser Ser Gln

20

25

Asn Gly Asn Thx Tyr Leu His Trp Tyr Leu Gln

35

40

Pro ILys Leu Eeu Ile Tyr Lys Val Ser Asn Arg

50

55

Pro Val Ser Leu Gly

15

Ser Leu Ile His Ser

30

Lys Pro Gly Gln Ser

15

Phe Ser Gly Val Pro

60




cctggaaagg gtcttgagtq gattggacgg attgatgctg gagat ggaga
aat gggaagt tcaagggcaa ggccacactg actgcagaca aatactccag
at goaact ca gcagcctgac atctgaggac tctgcggtot aottctgtgc
attactacgg tagtgggaga tatggactac tggggtcaag gaacct cagt
363 <210> 17 <211> 121 <212> PRT <213> Mus nuscul us

Leu Adn A@n Ser Ay Pro Qu Vval Vval Lys Pro Ay Ala 1
Il e Ser Cysydisme¥ga Ser Ay Tyr Ala Phe Ser Arg Ser
03/ 062278 PCT/ AU03/ 00084 9/16 Trp Met Asn Trp Val

Gy Leu du Trp Ile
Tyr Asn Ay Lys Phe

Ser Ser Thr Ala Tyr

Sex Ala Val Tyr

115 120 °

%

°<210> 18 <2114

r 619G 0ty 1kOrsl me Ghy 1FhxysSewe Val
<212> DNA <213> Mus nd¥scul us

336

Ser

Leu Leu Ile Thr Thr Val

Ser Arg Val Glu Ala Glu Asp Met Gly Val Tyr Phe Cys Ser Gln Ser

85

80

95

Thr His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

<210> 16

<211> 363

iy

<212> DNA

<213> Mus

<400> 16
caggtteage

tectgeaagyg
cctggaaagg
aatgggaagt
atgcaactea
attactaogg

tca

<210> 17

<211> 121
<212> PRT
<213> Mus

<400> 17

160

musculus

tgcageagte
cttotggeta
gtcttgagtg
teaagggcaa
gcagectgae

tagtgggage

musculus

105

tggacctgag
cgcatteagt
gattggacgg
ggccacactg
atctgaggac

tatggactac

gtggtgaage ctggggocte
aggtecctgga tgaactgggt
attgatgctg gagatggaga
actgcagaca aatccetccag
tetgeggtet acttctgtge

tggggtcaag gaacctcagt

110

agtgaagatt
gaagcagadyg
tactaaatac
cacagoctac
aagecttcte

caccgtetoc

Gln Val €ln Leu Gln Gln Ser Gly Pro Glu Val Val Lys Pro Gly Ala

1

5

10

15

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Arg Ser
25

20

30

t act aaat ac 180
cacagcct ac 240
aagcctt

caccgt a@ei
<400> 17 d n Val
5 10 is Ser Val

o 2%,

Gn
Lys
2 JUL 2006 WO

Lécgmé%%%%?g Pro Ay Lys

35 40 45 Gy Arg lle Asp Ala Gy Asp Ay Asp Thr
50 55 60 Lys a@bY Lys Ala Thr
65 70 75 80 Met A n Leu Ser
Phe Cys 85 90 95 Ala Ser
Al a Met A#Ef}‘—'gr?lre TrpEld

Lys

Leu Thr Ala Asp Lys Sex

Lau Thr Ser du Asp
Val Ay
Thr Val Ser Ser

&0

120

180

240

300

360

383




<400> 18 gat'gttgt ga tgacccaatc tocactctoo ctgcctgtca gtcttggaaa tcaagcctco
60 atctcttgca gatctagtoa gagccttgta cacagtaatg gaaacaccta tttacattgg 120

tacct gcaga agcoaggcca gtotccaaag ctcctgatct acaaagtttc caaccgatt
t ct ggggt ca cagacaggtt cagtggcagt ggatcaggga cagatttotc act caagat

AL 2006

agcagagt gg aggct gagga tctgggagtt tatttctgot otcaaagtac acttgttccg 300

ctcacgttcg gtgctgggac caagctggaa. ctgaaa 336 <210> 19 <211> 112 <212> PRT
<213> Mis Rus@ilhs 2 JUL 2056 WO 03/062278 PCT/ AU03/ 00084 10/16 <400> 19
ASP Val Val Met Thr G n Bar Pro Lau Ser Lau Pro Val APy 15 10 15
Asn G n Ala Ser Ile Sex Cys Azg Ser Ser A n Ser Lau-Val H's Sex 20 25 30
Asn Gy Asn Thr Tyr Lau His Trp Tyr gsau G n Lys Pro Gy Gn Ser 35 40 45
Pro Lys Lau Lau Ile Tyr Lys Val Ser Aso Arg Phe Ser Gy Val Pro so 55 60
Asp Arg-Phe Ser Gy Ser Gly Ser Ay Thr Asp Phe Sex Lau Lys Ile 65 70 75
so Ser @%pgm\\§ Sng y Lau Gy Val Tyr Phe Cys Bar G n Ser 85 90
95  Thr B Ehd‘ysl'ﬁn f—"g’r’em@l StvAlva GO yeTRfu Iapsilleau G u Lau Lys 100
105 110 <210> 20 <211> 363 ~<212> DNA <2132 Mus nuscul us
Gly ?rg Ile Asp Ala Gly Asp Gly Asp Thr Lys Tyr Asn Gly Lys Phe
0 55 60
Lys Gly Liys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 15 g0
- Met Gln Leu Ser Ser Leu Thr Ser Giu Asp Ser Ala Val Tyr Phe Cys
{ 85 80 95
' Ala Ser Leu Leu Ile Thr Th
oy e T r Val Xgé Gly Rla Met Asp f{g Trp Gly
Gln Gly Thr Ser Val Thr Val Ser Ser
115 120
<210> 18
<21l> 33g
<212> DNA
<213> Mus musculus
<400> 18
. gatgttgtga tgacccaate tccactcoteoe ctgoctgtea gtottggaaa teaagoctec 60
1
K“’E atctetigea gatetagtea gagccttgta cacagtaatg gaaacaccta tttacaktgg 120
tacctgeaga ageoaggeca gtctecaaag ctcctgatet acaaagttte caacagattt 180
tetggggtes cagacaggtt cagtggeagt ggatcaggga cagatttete actecaagate 240
agcagagtgyg aggctgagga tetgggagtt tatttetget ctcaaagtac acttgtteeg 300
ctcacgtteg gtgctgggac caagctggaa ctgaaa ' - 336
<210> 19
<211> 112
<212> PRT

<213> Mus musculus




<400> 20 caggttcagc tgcagcagtc tggacctgag ctggtgaago ctggggcctc agtgaagatt
tcctgcaagg cttctggcta cgoattcagt aactcctgga tgaactgggt gaagcagagg 120
cctggaaagg gtcttgagtg gattggacgg atttatcctg gagat ggaga tact aagtgj %ﬁg 2006
aat gggaagt tcaagggcaa ggacacactg actgcagaca aatcctccag cacagcot

at gcaact ca gcagcctgac atctgaggac tctgcggtct atttotgtgc aagattccta 300

60

cttattagta cggtaacagc cgttgactac tggggccaag gcaccactct cacagtctcC 360
363 2 1 JUw@B@6asWO 03/ 062278 PCT/ AU0O3/ 00084
<212> PRT <213> M

du
Ay
Ay
Thr
Lys
Au
Val

Leu
Tyr
Lys
Lys
Set
Asp
Thr

Val Lys
Al a Phe
Ay Leu
Tyr Asn
Set Set

a6t Alga
Al a Val

S
Pro
Set
du
Ay
Thr
Val

Asp

musc
Ay
Asn
Txp
Lys
Al a
Tyr

ul us

Ala 15 10 15 Set Val
Set 20 25 3@ueTrp Met Asn Trp Val
35 40 45 Gy Axg Ile Tyr
50 55 60 Lys Ay Lys Ala Thr
65 70 75 80 Mt dn Leu Set Sex Lau Thr

Ile
Phe
Tyr

<400> 21

dn Val

11/16_<210> 21
A n LEG"H%%* set @Y Pro
Lys Ile Set Cys Lys Al a Set
Lys G n Arg Pro

tca
<211> 121

Pro Ay Asp Ay Asp

Leu Thr Al a Asp
Set

Phe Cys 85 90 95 Ala Arg Phe Leu Leu Ile Set Thr

Set Set 3;59;1)51 V2D Met Thr Gln Ser Pro Leu Ser Leu Pro Val Ser Leu Gly

Py

Asn Gln Ala

Asn @ly Asn
35

Pro Lys Leu
50

Asp Arg Phe
65

Ser Arg Val
Thr Leu Val
<210> 20
<211> 363
<212> DNA

<213>

<400> 20
caggttcage

.tectgeaagg

cctggaaagg

‘ aatgggaagt

atgcaactca
cttattagta

teca

5

Ser Ile
20

Sexr

Thr Tyr Leu

Leu Ile Tyzx

Ber Gly Sexr

70

Glu Ala
85

Glu

Pro Leu
100

Thi

Mus musculus

Cys Arg

His Trp

Lys Val

55

Gly Ser

Asp Leu

Phe Gly

10

Ser Ser Gln
25

Tyr Leu Gln
Ser Asn Arg

Gly Thr Asp
75

Gly Val Tyr
90

Ala Gly Thr
105

15

Leu Val His Ser

30

Sex

Lys Pre Gly Gln Ser

Phe
60

Ser Gly Val Pro

Phe Ser Leu Lys Ile

Fhe Sef Gln

95

Cys Ser

Glu Leu
110

Lys Leu Lys

tgeagcagtce
cttctggeta
gtettgagtg
tcaagggeaa
gcagectgac

cggtaacage

tyggacctgayg
cgeatteagt
gattggacgy
ggccacacty

atctgaggac

ctggtgaagc
aactaectgga
atttatcctyg
actgeagaca

tectgcggtet

cgttgactac tggggccaag

ctggggecto
tgaactgggt
gagatggaga
aatectecag
atttetgtge

goacecactct

agtgaagatt
gaagcagagyg
tactaagtac
cacagccetac
aagattceta

cacagtctco

60
120
180
240
340
360

363

Tyr Trp Ay 100 105 110 G n @y Thr Thr Leu Thr Val




<210> 22 <211> 336

<212> DNA <213> Mus muscul us

<400> 22 gatgttgtga

t gacccaaac tccactotcc ctgcctgtoa gtcttggaga tcaagcctcc 60 2 1 JUL 2006 WO

03/ 062278 PCT/ AU03/ 00084 12/16 atctcttgta gstctagtca gagcctt
t acct gcaga agccggoca gtctccaaag ot

gaaacaccta tttacattgg 120
- acaaagtatc caaccgattt 180
cacatttcac actcaagatc 240 agcagagtgg aggctgagga tctgggaatt tatttctgct
ct caaagt ac wafkh@itcct 300

<210> 23 <211> 112
Pro Lou Set Lou

Thr A n
Set Cys
Lou Hi s
Tyr Lys
Set Gy
Ala u

Thr
Arg Set
Trp Tyr
Val Set

286> Gy
Asp Lou

Set @n
Lou G n
Asn Arg
Thr Hi s
Gy lle

Sex
Lys
?he
Phe
Tyr

ccgacgttcg gtggaggcac ca
<aBs

10 15 Asp dn -Ala Set

<212> PRT <213> Mus mnuscul us

Pro Val Set Lou Gy

&8 AE QB9

t ct ggggt cc cagacaggtt cagtggcagt ggat caggga

% at caaa 336
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