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t herapeuti c nmet hods. BACKGROUND OF THE | NVENTI ON Proteol ysis of each of the
conpl ement proteins C3-C5 gives rise to amnotermnal 10 cationic
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concentrations elicit degranul ation and 20 activation of NADPH oxi dase.

Thi s breadt ﬁbﬂmmﬂgfﬁmﬁ‘@w th other inflammatory nediators.
Coa has been inplicated in the pathogenesis of rheunatoid arthritis,
psoriasis, sepsis,. reperfuysion injury, and adult respiratory distress
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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,
2].

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 ~ 1nM, 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 1L-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
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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 C5a 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 extracellular loop
(residues 265 to 283) of CSaR.

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 blndmg
of C5ato 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 I n anot her aspect, the present invention provides an antibody that is
reactive with the sane epitope of CoaR as MAb 12D4, wherein the anti body
reduces owoiosléi2zrga s the binding of Csha to CoaR 5 |In anohgrA@spest, the
present invention provides an antibody that binds to CoaR, wherein the
anti body conpetitively inhibits the binding of MAb 7F3 to C5aR. | n anot her
aspect, the present invention provides an3anti body that binds to ChaR,
wherein the anti body conpetitively inhibits the binding of MAb 6Cl2 to
C5aR. 10 In_another aspect, the present invention provides an anti body
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or inhibits the binding of C5a to C5aR In yet another aspect, the present
invention provides an antibody conprising at |east one CDR |oop sequence
which is sub&t aothesjapgect. e rrafant Byentiopayrpudesceantrativgdycthat bindSDRC,5aR5 CDR2 or

CDR3 | 00p seqieirthd antiiddyRomnPeaiQy iEhide &6 bind ID NO 28
respect i?)((?l y, wherein thewgnt ?body ylrleduces o? F‘%h#%ﬂ%%%lcn i'ng of Cha

to Cba In a preferred enbodi nent, the anti body conprises at |east two,
mor e pr ef er abi anotlierlagmest, the3fresdnt ROertoR prodfesRMEPERShI HiAdY 18TSaR,
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respectively. In a further preferred enbodi nent, the antibody conprises at
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PCT/ AU03/ 00084aR 4r 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
C5ato C5aR.

In yet another aspect, the present invention provides an antibody comprising 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
CDR1I, 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
35  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. Preferably, the antibody



conprises at least two, nore preferably at |east three CDR | oop sequences
substantially as defined by amno acid residues 24 to 39, 55 to 61 and 94
to 102 ofwoheanerrs abl e |1ight chain sequence shown in SEQPCI/AU@3/04B4 5 In
yet another aspect, the present invention provides an anti body conpri sing
substantially the same |ight and/or heavy chain sequences as shown in SEQ
ID NO 15 and SEQ ID NO 17 respectively4 wherein the anti body reduces or
inhibits the binding of Cbha to C5aR. 10 In yet another aspect, the present
invention provides an antibody conprising at |east one CDR |oop sequence
whi ch is subeemapiisesit lgast tweo,gnere paeferably at ?eaﬁltbreh EDR/ loopabquedBREpbst@DRLy or
CDR3 | oop se i s 4l B . I NG 31
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respectively, wherei'n the anti 35 reduces or inhibits the g
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| east two, nore preferably at | east three CDR | oop sequences substantially

25 as def| nefl b anl']no acid residues 24 to 39, 55 to 61 and 94 to 102 of
the varidbl e Yy Apotheraspect.dhe Dresent yRptien pravidessn atiRedy qomprising st feagt@neher

as EetCt » t h|e| gDBsles séqwmt\i(]l?&x B g?wmh' IPtheatit BOS Yariedldticady &fhin CDR1, SEQ
substanti a e i and/ or ,heav eguence 0

NG 25 30t RRd SRR el selthte Rpnoe SEORNDRA. SRUTH A g Shealpes
i nhi bi ts t heNBiidiesgpctbely,Goler¢in tieSmBbodyregedes @nathibéts tlestiedihg of O for esent
invention preyjgdes an antibody comprising at |least one CDR | oop sequence

which is substantially the sane as a variabl e heavy chain CDRlL, 35 CDR2 or
CDR3 | oo} sequence as shown in SEQ ID NO: 32, SEQID NO 33 or SEQ ID WD

03/ 062278 POH %48 QBhodiment, 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 embodiment, 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 loop sequences substantially
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.

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
C5a to CSaR.

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 CDR1,
35  CDR2 or CDR3 loop sequence as shown in SEQ ID NO:32, SEQ ID NO:33 or SEQ ID



5 NO 34 respectively, wherein the antibody reduces or inhibits the binding
of Coa to ChaR In a preferred enbodi nent, the antibody conprises at | east
two, norewprighenably at |least 5 three CDR | oop sequences PeiRiAIN3/a0084
substantially the same as the variable heavy chain CDRl, CDR2 or CDR3 | oop
sequences shown in SEQ ID NO 32, SEQ ID NG 33 and SEQ I D NO 34
respectively. In a further preferred enbo8linent, the anti body conprises at
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or a humani zed anti body. 25 The anti body may be of any isotype. In a
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In a preferred embodiment of the present invention, the C5aR is human C5aR.

In one embodiment of the present invention, the antibody 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 antibody is a chimeric
antibody or a humanized antibody.

25
The antibody may be of any isotype. In a further preferred embodiment of the present
invention, however, the antibody is a class IgG2a or class IgG3 antibody.

In another preferred embodiment of the invention, the antibody is a monoclonal antibody -
30  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  Ina further aspect, the present invention provides a hybridoma as deposited with
ECACC under accession number 02090226.



In a further aspect, the present invention provides a hybridoma as
deposited with ECACC under accession nunber 02090227. 5 1t wll be
appreci atwo ogloex27&/ar i ous chem cal derivatives of the anti pediAa®3/06088 he
invention may al so be produced. For exanple, imrunoconjugates consisting
of an antibody of the present invention bound to a |abel such as a
radi oi sotope or other tracer nolecule car6 be nmade by techni ques known in
the art. Alternatively, the anti body may be bound to a therapeutically -
useful nolecule which is targeted to its desired site of action by virtue
of 10 the antibody's binding specificity. Accordingly, in yet another
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pr esent i nvent| on. Preferred ther apeuti c agents i ncI ude agents that nediate
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conpri si ng a ant present | nvent
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enzymatic | a@gl t{c;%odg{pnt rast rre anot her aspect the present

i nventi off pr@gied @H}gastpéﬂ ?ﬂ}’cl e| c aC| d nmol ecul e, the nucleic acid
nol ecul e conprising a sequence encodlng an antibody of the present

i nvention. 3 [ the pr.ese inve t|on vi des a
conposi tion Ig%éorlldlxgl&hﬁ%{ gl%ﬂ%e?%% e prstg ?Veegﬁ?ﬁ pﬁoi‘ﬂf@ %{"3

phar maceut i cmmnnsmgmmmam@ afahe plesent irwelytgm aadatthemp%pagentt he pr esent

i nvention provides a nmethod for inhibiting the 35 interaction of a cell
bearing CoaR w gand thereof, the nethod conprising exposing the

a li
cell to %n aIr‘it"Yl‘i)B%i?PIHP°1§tﬁ@“&té§@}ﬂe of Hegaperimagenis 1w Beped & theteres3f00084
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I nhi biting c?eaﬁl or protein inactivation. The therapeutic agent may be any of a large number of
toxins known in the art. The toxin may be Pseudomonas exotoxin or a derivative
thereof. In a preferred embodiment, the toxin is PE40.

20
In yet another aspect the present invention provides a conjugate comprising an antibody
of the present invention and a detectable label.

The detectable label may be any suitable label known in the art. For example, the label
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.



activity in a cell, the nethod conprising exposing the cell to an anti body
of the present invention. 5 In yet another aspect the present invention
provi des wOrmabtmds of treati ng a di sorder involving neutr@chidvosignsati on in
a subject, the nmethod conprising admnistering to the subject an anti body
of the present invention. 10 It will be appreciated by those skilled in the
art that the antibodies of the present imnvention may al so be used to
detect, quantitate and/or localise cells expressing CsaR. Accordingly, in
a further aspect the present invention provides a nethod for diagnosing a
di sorder invol ving neutrophil mgration in a subject, the nmethod conprising

contacting 1f et aacMRECaspBItah .sefn’fﬁ‘l%ﬁtﬂ)%pﬁyﬁh@scimg@hglﬁﬁgiﬁgﬁigggﬁﬁt@f the

present invention, an detecting i nmunospecific ) he

conj ugat e an&HE &R the lﬂetg%ﬁi F%PQ“%‘?&‘% SPREAS thesealt 4o Amgntihedy ebtheipresepie
met hods of dinagmt@mmi s. Such i mmunoassays i nclude conpetitive and
non-conpefitive assay systems using techniques 20 such as

radi oi munoassays, ELISA, "sandw ch" i mrunoassays, precipitin reactions,
gel diffusi ol yst esothéndspeat dlzecpriessms inventionrpooiidésusmethod sf ayaingagidosddrnat i on

assays, co | - I: ' I C fl uorescent
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25 The sanpl 8bgst ap wedody efitherpsesenigpesationay conprise any bodily fluid, such

as peripheral blood, plasma, |ynphatic fluid, peritoneal fluid,
cerebrospinal, f.luid, or. pleural fluid, or any body tissue. In vitro

bi ndi ng Ty é”lhg’PFB?fﬁ%‘af%GE’V Sﬁisg‘heqd%ﬁ%sqft%g&%h@dléioftbﬁalfeﬁ%tions of
tissue or flinventionmayiale e usddl ngderest, Mentabd Sdast 160alEEIR efresingdC3aRe
conjugate by any nmeans known in the art (such as intravenous,
intraperitoneal, 30 intrasarterial, etc.) such that immunospecific binding
may be det ecfeeprdinglyaindi furtber, aspernh herpyescotméngive provigesemethed foridingabiinh an

ant i body of § BRoddef boRmRERhtrbshil 92 Qubiat ! | i g
| abel ed anti bod lma%/ be %dm' n?@?e@%ﬁiﬂ{aﬁ v?yob?%%’ tﬁglelfégirog%%gﬁgﬁégggﬂg%?tfngati on
of C5aR T a* $titleebtansd fxap s sefies réthacomnget) Golsmreset Ryeiasi sl y, in a
further aspeddtedting immmaaedpecifio bRidink Betvidded thél@shjidaf®iddAhe {dpldli agnosing a
di sorder involving neutrophil mgration in a subject, the nethod conprising
A variety of immunoassays may be used in the methods of diagnosis. Such
immunoassays include competitive and non-competitive assay systems using techniques
20 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.

25  The sample obtained from the subject may comprise any bodily fluid, such as peripheral
blood, plasma, lymphatic fluid, 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. Jn vivo binding may be achieved by administering the
conjugate by any means known in the art (such as intravenous, intraperitoneal,

30  intrasarterial, etc.) 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



adm nistering to the subject an anti body of the present invention |abeled
with an inmagi ng agent under conditions so as to forma conpl ex between the
ant i body wod3oed2ls 5 presenting CsaR in the subject, and iPCagitegoodse
conplex. In one preferred enbodi nent of the present invention, the a

di sorder involving neutrophil mgration is a C5aR nedi ated di sorder.
Preferably, the disorder is an inmmunopatdol ogical disorder. 10 In a -
further aspect, the present invention provides a nethod for delivering a
therapeutic agent to a site of inflammation in a subject, the nmethod
conpri si ng afiedondisglyrinadurthertaeect theliresent iaventing pyaides afmdthal for dmgndsing

i nvention [, s a net hod
for int roduﬁg&ggnlgﬁlgagngﬁ@ﬁﬁqm &fﬁ SHcefﬁﬂ) ec{ QH@BE{hBH nglgﬁé gghe met hod

present|n

conpri si ng isteringta the SE@Pqt@\ﬂmﬂtPPdé(r?fﬂ&rﬂ?%ﬁ*}“@ﬂ%&@%ﬂé@@rﬁn imagiaat i on,
wherein the fRhi Lbﬂévwxﬁiltainb@@a@d) foﬂntarcoﬁ@&%eaﬁ&@l M Adlibo S RRE defls MRt eri al .
20 In a referre {528'? IT@F CZ %Elaesetln aR are selected fromthe
group cofsi slfrfa?%‘ ) Ihihe stbie R ch as nonocyt es,

macr ophages, basophils and eoslnophlls mast cells and Iynphocytes
including T gell n Qi ch as

endot hel i al ﬁ%?retgﬁgg%%éqﬁmﬁsgl ep%g?epg?lv%%@ aglhg é&VQ c'.ln%y t he
present i nveruirophibmigratiarhiod$ SeR madkated digorder. Rielfetabbyn e disaqyderdsan or ot her
subst ances Wﬁiﬁoﬁétﬂ@lo%ﬁ@ﬁmdr@&' udi ng i nhibitors and/or pronoters of

manmal i an CoaR ctio For exanpl e, agents having the sanme or a sinilar
bi ndi ng speC|f| city as that of an antibody of the present invention or

fungtl 0 Palb Llrnm]?ér dspes enb re@éﬂ nﬂ%n!l%gﬁ!bklifdbﬁgnﬁﬂlo@ fodfeﬁ%ﬂuflﬁg OtheAape@y Wi th
said antibo r he e i nvent.ion . al’so enco asses
methods of i SRt at%g)efﬂfrﬂj&aaaguweﬂn it S S g SCTDURIG PO BRtPreB dadhe
including i rﬂmbj:emta)cmjlﬁgm@ofthapteagmmvshﬁon or pronoters (e.g., agonists) of
receptor function. In one enbodiment, cells which naturall y express C5aR or
suitable host cells which have been engineered to express C5aR or vari ant
encoded By alnrfertbercaspet ithe prasenbinvensipnipreddesai ietbed fog infraslugivggenstican assay
tO identify andriassesid ﬂ%S&tlﬁ% e3q 1Ré nr%ﬁxo'cl'o%?@ﬁnn%h&ﬁ}hain?%écéﬂ@ wWRthQfot er's

recept or func o) S are al.so use assessi n function
of the expr e@é@eé %@éﬁpfﬁserﬁﬂlme@vmav hersin (hsaptibasty is gigcher mzaﬁs)cmted with
PCT/ AUO3/ 000&khetiOmaterial.

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 muscle cells.

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 functional fragment thereof
can be identified by a competition assay with said antibody or fragment. Thus, the

30  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 function. In one embodiment, cells which naturally express C5aR or suitable
host cells which have been engineered to express C5aR 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 useful in
assessing the function of the expressed receptor protein or polypeptide.



BRI EF DESCRI PTI ON OF THE FI GURES Figure 1 shows the results of flow
cytonetry anal ysis of nonoclonal antibody M These results show that 7F3
reacts spwoioBioeardy with L1.2 cells transfected with C5aRPCTRAUIBGUSE 2
shows the results of 1251 C5a |igand binding assays involving a range of
nonocl onal antibodies including 7F3. Figure 3 shows the dose response

i nhibition of 1251 Cb5a |igand bindi ng by gronocl onal 10 anti body M Figure
4 shows the results of chenotaxis experinments perforned using L1.2 cells
transfected with C5aR and a range of nonocl onal antibodies including 7F3,
6C12 and 1ZBRIEFIBESCRIFEIN OFCIWSE FReUBESpl et e i nhi bition of L1.2 C5aR
transfectant chenotaxis by nonoclonal antibody 7F3. Figure 6 shows the
conpl ete inhibition of Cha-directed neutrophil chenotaxis by 20 nonocl onal
anti body M ¥igdre kshoveyiBagesplimelidiaw erometrranalysisrad saangclopdlantibmiy 7Féhenot axi s
by nonocl onalhes@rdsilpPsho@sthdtF3 RhekespRoiicdlB¢ith B .2 el ghsfecldqyith CSHR bi ti on
of IL-8-directed neutrophil chenotaxis by nonoclonal antibodies 7F3, 6Cl12
and 12D4." Figure 9 presents results of an experinment to neasure conpetitive
i nhi bi tion dfighnd2 shoSaRe MabItOOMAT 0Fa ligarddbizdisghdsaystinvoidhgs rage vt t h human
C5aR by the 1 . . ide PEPI. Figure 10 presents results of
an experi mn&@é%¥%§0%%@°§g§§W%g of purified neutrophils with MAb 7F3
in the presence and absence of the CoaR N-term nal peptide PEPI. 35 WO

03/ 062278 PGH-O3LRAAEA i g 5 L _ i abl
| i ght chai ncﬁj. geéuenceg d%%rr%érl\/%gé@in%ﬂlﬂ:’%?ﬁ%gngsn%ﬁéfgggmﬂgg%ré&%fmg 1Io\(jxlrs Sn
al i gnment? of antifg X/glﬁ-abl e heavy chain DNA sequences for MAbs

Figure 4 shows the results of chemotaxis experiments performed using L.1.2 cells
transfected with C5aR and a range of monoclonal antibodies including 7F3, 6C12 and
12D4.

15
Figure 5 shows the complete inhibition of 1.1.2 C5aR transfectant chemotaxis by
monoclonal antibody 7F3.

Figure 6 shows the complete inhibition of C5a-directed neutrophil chemotaxis by
20  monoclonal antibody 7F3.

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

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 MAb binding to L1.2 cells transfected with human C5aR by the C5aR N-terminal
30 peptide PEPL

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
PEPIL

35



5 7F3, 6C 12 and 12D4. Figure 13 shows an alignment of the variable Iight
chain protein sequences for MAbs 7F3, 6Cl2 and 12D4. 10 Figure 14 shows an
al i gnnentwofo3éx78&/ar i abl e heavy chain protein sequences f®CTMAWPS/0008F3, 6CL2
and 12D4. KET TO SEQUENCE LI STINGS 15 SEQ I D NO 1 Hurman C5aR protein
sequence SEQ ID NO 2 PCR prinmer for 6C 12 variable Iight chain SEQ ID NGO 3
PCR prinmer for 6C 12 variable light chaito SEQ ID NGO 4 PCR priner for 6C 12
vari abl e heavy chain SEQ ID NO5 PCR priner for 6C 12 vari abl e heavy chain
20 SEQID NO.6 PCR prinmer for 7F3 variable light chain SEQ ID NO 7 PCR
primer for 7iguxegl @bWeana@:mnemhaf the vaEdla lighiichan POR pequaeaes faMABS

vari abl e heayy gbpd 2 1D NO9 PCR priner for 7F3 variable heavy chain
SEQ ID NO 10 PCR prinmer for 12D4 variable light chain 25 SEQ ID NO 11 PCR
primer for 12D4 variable light chain SEQID NGO 12 PCR priner for 12D4

vari abl e hediyuhai éhow@E@ah@xM ofithe REFRHN hddRy clhain DA VléﬁdeélﬂirMRB@Vy
chain SEQ L@ %l%l?rgﬁﬁ variable light chain (DNA) sequence SEQ I D

IS 6C 12%var éb *hai n (protein) sequence 30 SEQ ID NO 16 6C 12
variabl e heavy chain (DNA) sequence SEQ ID NO 17 6Cl12 variable |ight

ceauonce _ sauptsRHBRESn Ao ol vituld Vet BB Feh s SRR s 1

NO 20 7F3 vatBaff i ahldP4hai n (DNA) sequence 35 SEQ ID NO 21 7F3 variabl e
l'i ght chal n ( pr otein) sequence SEQ ID NG 22 12D4 variable light chain
O e A O SRRl =
( DNA) sequerV@e 6C12 and 12D4.
KET TO SEQUENCE LISTINGS
15  SEQIDNO: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 SEQID NO: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 ID NO: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 light chain (protein) sequence
SEQ ID NO:18 7F3 variable light chain (DNA) sequence
SEQ ID NO:19 7F3 variable light chain (protein) sequence
SEQ ID NO:20 7F3 variable heavy chain (DNA) sequence
35 SEQID NO:21 7F3 variable light chain (protein) sequence
SEQ ID NO:22 12D4 variable light chain (DNA) sequence



125 12D4 variabl e heavy chain (protein) sequence SEQ ID NG 26 7F3
\?EI’QI !'AEI gohegvy chain CDR1 | oop % SEQ I D NO 27 7F3 variabl e heavy chai glg:DRZ
| oop SEQvDD3ME228 7F3 variabl e heavy chain CDR3 | oop SEQCITBIN@D@?_G 2
variabl e heavy chain CDRl loop SEQ ID NG 30 6Cl2 variable heavy c a|32 R2
loop SEQ ID NO 31 6C12 variable heavy chain CDR3 |oop 10 SEQ ID Nﬁ)
vari abl e heavy chain CDR1 |loop SEQ ID NG133 12D4 vari abl e heavy chai n CDR2
loop SEQ ID NO 34 124 vari abl e heavy chain CDRS | oop DETAI LED

am no acid sequence of
EE?&CEI (F;-Sriatg\ls%r ovi in %%%r%%%fﬁ%c% %teW g‘?qblﬁ%cedorral ns of human
C5aR are def Sﬁ Of%ﬂ I omb?D‘hmrmbledmauschmIﬂDI‘éA)seqﬁaicbul ar domglsna-2 o
it racel ol ap dam 3 2 PDa biak g AR o R R "G i - ant no

|1 ul am no acl
:aur:llt EISCSS u a%%@ﬁl ul 43 ‘@@#BlierheaVYébb@méBéRl ldopr | oop 1 amino acids

111- 132 t5 anSEEID NOe donejms @ﬁlaa@h 88y ThaihIDR2 i‘a%%ol gtc{gge'l'?g' fir Zgg”ﬁ' n

tra in 30 am
2)r(nt chglc: Slsaéégomau é ext @FEF %E‘HQ DR31998 aci ds 207.-.227
t r ansnenbr andEQJdPaNQ: 29ni n&&l@maﬂaaeavy&ﬁ&nl(llmﬁ | ul arzsgoggft pacglml Eloar
- |

Sglngisnzfmext ll@?%r@enbr % \gggﬁg%eaﬁ ﬁ?ﬁlflggﬁlg%hmp 307 transnenbrane
domai n ami noélgé%g %U%Wﬂldeébawlcamnm loop C-term nus WO 03/ 062278
PCT/ AUO3/00008HQ Iﬂ)a\IO.32 12D4 variable heavy chain CDR1 loop

SEQ ID NO:33 12D4 variable heavy chain CDR2 loop

SEQ ID NO:34 12D4 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:

amino acids 1 - 37 extracellular domain - N-terminus
amino acids 38 - 61 transmembrane domain
amino acids 62 - 71 intracellular domain
25  amino acids 72 - 94 transmembrane domain
amino acids 95 -110 extracellular domain - extracellular 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 intracellular 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



M cro-organi sm Deposit Details The hybri doma which produces the nonocl onal
anti body designated 7F3 was deposited 5 on 6 Novenber 2000 with ECACC
under accwoBoe2minber 00110609. The hybri donma whi ch prod®RcEsAU0BB0084
nonocl onal anti body designated 6Cl2 (6Cl2 ML2) was deposited on 2

Sept enber 2002 with ECACC under accession nunber 02090226. 10 The

hybri doma whi ch produces the nonocl onal &®%ibody designated 12D4 (12D4- P9)
was deposited on 2 Septenber 2002 with ECACC under accessi on nunber
02090227. These deposits were made under the provisions of the Budapest
Treaty on the International Recognition of the Deposit of M croorganisns
for the Purpdsierodreaée Mepdstt Pe@gedure and the Regul ations thereunder. This
assures mai ntenance of viable cultures for 30 years fromthe date of
deposit. The organisnms will be made avail abl e by ECACC under the terns of
t he Budapest The aytridowhi wiiiclapiodues tiemnorsviotial anibody desdnaied 7Fd waa\deposali | i ty

of the proge . blic upon I.Ss f the pertinent
patent. 2 Tﬁé 6ﬁ%#%ﬁgéﬁo@%%eﬁgé?s@%@%ﬁﬁw?SéogltIfuélﬁ’eﬁQ@]@gpged that if the
culture deposit should die or be |ost or destroyed when cultivated under
sui tabl e congh§ hARRiondatwiét K @gi idd ' hbth a
vi abl e speci nen 'of fo%gaVganelgrguﬁegrt%mg{l/%élkrégﬁ@tg g%&élg%ggfg&g?{sggng inis
not to be colvés feragitedson2 Sepiember 3002 vithcE¢ AECrynder angessiangwmbar 02090226,
contravention of the rights granted under the authority of any governnent

i n accorganc i.th its tent | aws. Monocl on ngd (econhi t antipodi es
50 W i momBe Moy ek GPgucS i mpract gl bty ensriachg Rt PE o and
12D4, have beedegusietliced Shytetber 20084t EC ACENimlesa®@essit@smiibeeoR 096227 .n.
Surprisingly, these nonoclonal antibodies (MAbs) are able to substantially

or conpletely block C5a binding to CoaR In particular, MAb 7F3 is fully
neut r al i si ngThe% deposits weramade wndst therprivisions efrthé BadapestaPreatyodites, MAbs 7F3,

6C12 and 12 : YR i - i nal
P on 111 ouanRioheREafiolar e SR BT Mot RO Bl shE bt talet M e
and 12D41%r ePEceeige ang thedigaulaiansibercundes. Jhisanwresdsinienatica ofyiable gpltures

(r es: duets 175ort30 y2QK8)road the%afR offdepositx arfel segandiks Wil niRRGVAiMbleby BEACESaR
'S al NDS

under the terms of the Budapest Treaty which assures permanent and unrestricted
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
replaced on notification with a viable specimen of the same culture. Awvailability of a
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 laws.

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



conpl etely abolished by nutation of the 2nd extracellul ar | oop residues 181
and 192 fromtyrosine to phenylalanine. This inhibition was observed in

bi ndi ng swodBme22ifivol vi ng 5 the C5aR nmut ant L2- FF ( Far zanPetr/Adio3/p0084 Exp.
Med., 193:1059-1065, 2001). Due to the likely conformati on and cl ose
proximty of the extracellular |Ioops and N- term nal domain, the MAbs nmay
al so simultaneously bind to a region of d® of the other extracellular

| oops or the N-term nal donmain. 10 Surprisingly, it has been shown that
MAbs 7F3, 6012 and 12D4 are al so capable of inhibiting activation of

neut rophi | s B§ARS H8s 66k ashi 2Pheteonmarilyreactive vithahp beonod Exitdvelidar lodper
chemoat t [ act efidhdsaends 2DERAURR! or Xt AL PR ORD Ui a1 BN ®

and GPC-2. This apility.tq.inhibit the function of
chenpat t r act 3WPIF%LYe%’Pé§h§8 by myptaianpfdhe2nd pxtraeelivlas lappunssyrs 8L dndid92int age

over ot her blkﬁomtymhje{@hﬂymﬁnﬂ@u |T_¢1$s-inhi?iﬁoﬂWa_b b;ssé,&@rd,in Binkin Qﬁﬂfésmo%ﬁﬁg es
that are t uncti.o multiple. [

chenpat t r%ot glﬁt&raekgg{ﬁ%tﬁ%i'gféfq?frf%éfrf?‘t 3 Eﬁ%’ e&hI1§3 épﬁj‘ébgﬁ 09 Her apeutic
agents in the treatnment of immunopat hol ogi cal disorders. 20 In one aspect,
the present DY iHeQM el BN iV ' : j xtracellul ar

| oop, preferae\t%ﬁ!ni/nﬁlt ﬁe g@ggﬁfgg@%%racglgﬁgkgfoéo oﬁ%@%&eﬁ@ﬂqﬁ@s aé\%&\h'e or in
conj unction ® RpED, the,NEAbsanaypbesimultancously hind feea regibnafpee bf thetosher

i nvention prexttadelful@nbograditR N-tefhdhal lofilit © C5aR and have epi t opic

speci fi le'y the sane or simlar to that of any one of MAbs 7F3, 6Cl2 or
12D4. 25 The term "anti body" as used in this invention includes intact

mol ecul e; I asSwvplikingly, it hastiper shevi ther Mgibs T8 C6C BSarkdaRD AHré Blsd gapaﬁlégﬂt‘ Fv whi ch
are capabl e gf-hindi i i.t opiC termnant. These anti body fragments
retain some faﬁjﬂ‘.bm“?gd Cﬁ%ué)g I%g %F?t%f’éﬁ}s By fie 'h[eﬁloiaftt‘?‘:taﬁﬂlﬂgaﬁ% n%’Fa“Wg’éé’&ﬂ%Fﬁe and
are defined @ther diemogiracgot fgandsmblude the GXERirand CRORMigady Hi-51ENA-78
nmonoval ent  agtd GRO-201 1dé Rt & SRR y y.aol ecul e can be
produced, by di gestion of ﬁ\%ﬁ%ltg antlltggg'gl%{v}\?l% ﬁp{]%grggtnczhynga&rﬁgtﬁgirﬁcﬁp Piel d an
i ntact |1%ht PORKPhampeshalgsd uneweerd advanttga pyercibérrknown ap3/(56R 27gecules.
PCT/ AU03/ 000B¥partichldr2antFEbiR mofRulks ST RBtbRI o AhitiYht RAMoABE SGibR can be
obt ai ned by 3 ?at LY, vvhol[e : ) ) .

utrop emoattractant receptors are likely to be highly efficient therapeutic agents

in the treatment of immunopathological 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;



anti body with pepsin, followed by reduction, to yield an intact |ight chain
and a portion of the heavy chain; two Fab' fragnments are obtai ned per

anti body wologoed2es 5 (3) (Fab')2, the fragnment of the ant iPbodyuoshensscan be
obtained by treating whole antibody with the enzyne pepsin w thout
subsequent reduction; F(ab)2 is a diner of two Fab' fragnments held
together by two disul fide bonds; (4) Fv, 1defined as a genetically

engi neered fragnment containing the variable region of 10 the Iight chain
and the variable region of the heavy chain expressed as two chains; and

(5) Single clEain Fabt thedthgmehSaih)antitledyi meldowds can lgpeotetinabibyl tyeating iwheter ed

I I i abl
Fogi on of 1 e Bty phRi 2y «ElciBy 1o sl b LER0AN shd'E pURIGRT": ©
genetical ly @ﬁth@he@m@m& twiocah ﬁﬁgrwtﬁ age Oh@nﬁépmlbe malepmig, t hese
fragnents are knovvn |n the art. (See for exanple, Harlow and Lane,

Ant i bodi es Lab nual | d. . Spri.n rb or at or w Yor k
(1988), i ncoé g%et{%nwt ?féggﬁlétw&gﬂhagﬁ;‘g@ ‘(P}ét%‘ OFWW@ tion,
the term epartubpdy W[tbal[ESerﬁy’lyLe pe;isngwi’nhcmtdemwénnaaalhcm A(ub)2istal di@er fawehi ch
t he parat opeFé%ffr éahrtléﬁ g%gﬁlgfgx,s"@ 1§$ ﬁ%‘} ét erm nants usually consi st

of chem call'y ac ve sur tul es such as am no acids or
sugar side chains and usually have specific three dinmensional structural

character] st (s, 12 d¥filell as 33 @&eslgén RBRA 4 %@@t; {ﬁﬁg{%%ﬁé@&ﬁ&od' es

of the prese invéntion ca ressin
intact ¥5arhefightchginand $h %*@ﬁl@b]ieﬁ%@n @ﬁ@eéﬁawgn@%prﬁes@ém Waehamfogyi as the
i mmuni zing antigen. A peptl de used to inmunize an ani mal can be derived

to a carr erCpr otdnele Shan GROPHED SCRINpeaeCentrgmeyoal soensared BRGSHRI oh ar e
chem cal ly cmn]tdlmdg the \tahebleeetgﬁardnﬁ‘ thelﬁghitihmhet}ab@hmbld negipﬁtof ﬁermw;amam (KLH),
pont i de may el B2 ¥Gud B Refitlidet FrlbendtRly Fie ifudeqle, 0P
rabbit).1535 | f desired, polycl onal anti bodi es can be further purified, for
Which the.art tooq) oo gard hesf bl o T, 19 Slpplpanalse 0
Lane, Antibodies: A Laboratory Manu Cold Spring Harbor Laboratory, New York
(1988), incorporated 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 sugar
side chains and usually have specific three dimensional structural characteristics, as well
as specific charge characteristics.

25
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 peptide 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 (KLH), thyroglobulin, bovine serum albumin (BSA), and tetanus
toxoid. The coupled peptide may then be used to immunize the animal (e.g., a 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.



Those of skill in the art will know of various techni ques common in the

i munol ogy arts for purification and/or concentration of polyclonal

anti bodi ewp 0ase2ees | as nonocl onal anti bodies (See for exa&eplaajo3Quisit gan, et
al., Unit 9, Current Protocols in Imunol ogy, WIey Interscience, 1991,

i ncorporated by reference). 5 Monoclonal antibodies may be prepared using
any techni que which provides for the praguction of antibody nol ecul es by
continuous cell lines in culture, such as, for exanple, the hybridoma
techni que, the human B-cell hybridoma techni que, and the EBV-hybridona
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used to expr : | Rator | i ry.. of [ fromt nouse
ant i body r opappustof W AkARRioutdy By Sty B LGP BTRALE, b 07

246: 1275- 128xxamplep h@)hyhridorha teghniguee, thentbmaaB-celblpridepe tecbhique, (@hithe nax, et

al., Proc. P@Bv-tﬁﬁﬁéom&éggm&%@%g@ﬂ%%?ér RAR7e 2%%9%-49‘/’“19575”%%\%4%% Q@Y can

al so be applied t hyrg‘rg i nes expressing nbnocfonal anti’bodi es
with bi nid ngIanB‘Fnog Mptheds $bBdt2 198 &otepils BenralatlyisadnSeiebP AR, 202fesi r ed
nonocl onal  azu3i0boIRA; Cale dal. PR el BibIN 6Y,aI00012%, W84y, Usi ng techni ques wel |
under stood by those having ordinary skill in the art and will not be
repeated here. Details of these techniques are described in such references
as 25 Monocl|MethodfAktdvaonh ths atthliow dotitslies AxhbitinBibimelingi fona ChalBiertragliclat

S 4173, 12400 eI ool oS EAEL o expre TR RGE R cdifle, o051 ng
chi mer i ct5antpeibag forsheidentficatipn and/iseladersofym asthedyrkindingdordin whidkearhibés "
Fogi ons. w t e poe R/ CoBR enfactlila S0 TR HRFerRE PRIl ot TR, TR oo
USA, 81:3273Vsf begg ussa tQ eSS Rombinatarial Heramiafifgh dipements fiomcibear i t y
det er m ni ng mEWeAREbATISHIrtH iR FstPrerickiainlif(HRse ik SclRhesnagnnys-evgal -,
Nature 332: I?b%&g) aIiqu ggl)n'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
repeated here. Details of these techniques are described in such references as
25  Monoclonal Antibodies-Hybridomas: A New Dimension in Biological Analysis, Edited
by Roger H. Kennett, 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).

35



35 WD 03/062278 PCT/ AUO3/ 00084 16 This invention further provides chineric
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antibodies derived 5 froma different spegies or alternatively refers to
CDR grafted anti bodies. Chineric antibodies are constructed by reconbi nant
DNA t echnol ogy, and are described in Shaw, et al., J. Imun., 138:4534
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bi nding specificity for a given antigen or receptor. 20 The ternms "light
chain variable region" and "heavy chain variable region" refer to the
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sequences ar I o, _reci pi ent
ant i body. Thszm‘%ﬁ%%g%a?cgﬁ?blggﬂo tﬁgf r%g{lg%{)f% W%%g\%}d? %tet he CDR sequence,
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anti body. Ongg Qgedsﬂéfén{ th erfl "EPR %‘dﬁdcg?ﬂtl i{ﬁ@"efe}ls @raﬂ Cg{lﬁon St S hod

anti bodi es using the te hi ngs pr in_1n co nethods
vel | known i34 frgugice iy gi Bg}ela@[pggg RE ong gt 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 chains respectively
which have a varied primary amino acid sequence for each antibody. The variable
region of the antibody consists of the amino terminal domain of the light and heavy

25  chains as they fold together to form a three-dimensional binding site for an antibody.

The analogous CDR sequences are 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

30 the art can readily produce these CDR grafted 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).

35  The invention also provides cell lines which produce monoclonal antibodies of the
invention. The isolation of cell lines producing monoclonal antibodies of the invention



Anti body Engi neering: A Practical Guide, WH. Freeman and Conpany, New
York, 1992, incorporated by reference). 35 The invention al so provides
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al so be car rring]aociqﬂaf antibody of the invention, then the two monoclonal antibodies bind to tHe

20  same, or a closely related, epitope.

Still another way to determine whether a monoclonal antibody has the specificity of a
monoclonal antibody of the invention is to pre-incubate the monoclonal antibody being
tested with a peptide to which the antibody is presumed to be reactive, and then add the

25  monoclonal antibody 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 polssible 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 antibodies can also be used for immunization purposes (Herlyn, et al.,
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anti- idiotypic nonoclonal antibody can be used for inmunization, since the
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antigen. 2025 which mimic an epitope. For example, an anti-idiotypic monoclonal antibody made to a

first monoclonal antibody will have a binding domain in the hypervariable 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.

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 7F3, 6C12 or 12D4. It will



Anti body fragnments which contain epitopic binding sites of any one of the
MAbs of the present invention can be generated by known techni ques. For
exanpl e, woioatd2es anti body fragnents nay be obtai ned by PCTstU0ebemiNi ng
mAb 7F3 fromthe deposited hybridona and then treating the anti body (eg.
by proteolytic digestion) so as to obtain 30 fromit the hypervariable
region. Alternatively, the DNA encodi ng tte hypervari abl e regi on may be

cl oned, using standard reconbinant DNA procedures such as those descri bed
herein, in a suitable host. 35 Preferred antijbodi es of the present
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i ndi ng spec .of the. sequence, nservative substitutions_nay be
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for exanple iddi 23t 0 r i Lan vi de hat the
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ef f ect or donmihibstorsenf the biokefaal adiwity bhGF4R.t ors of the biol ogical activity of
CsaR. Amino acid substitutions may al so include the use of non-naturally

occurring anal ogues, for exanple to increase blood plasnma half-life of a
t her apeut i cadminaand pibstititiods may alsoihelude 11 usa of eoienathirallp etetiadbnaldgess t han
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altered as conpared wt e correspondl ng varli abl e regi ons ops
depi ct ed¥ n the sequence listings. 20 In the context of the present

invention, alsgmeeigrefetbilatanhdnaddoy, 100805 89T tRSarRing a8 rbdifies é@é Lalle
regions shown js. the sreggenge |isti g(g nﬁéﬁl ncl ude an am no aci sgg)uence
which is at PeaStBHoa T 858F0rs SR HERTN tha corjssrandingriagiable regionsior 6% 989
i denti cal atloophdepctedn theseljuensedistingeer at | east 20, preferably at |east 50
amno acids wth that variable
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
region. Homology should typically be considered with respect to those regions of the
25  sequence known to be essential for binding specificity 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 a time. This is
35 called an “ungapped” alignment. Typically, such ungapped alignments are performed
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sequence, onemimsadsy at a tinme. This is 35 called an "ungapped” alignment.
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conparisons. _ 15 For exanple when using the GCG Wsconsin Bestfit package
(see bel ow) Mrst gignment Prggprnpeliamithe ga peanitientodlsd modifiedi dfovesvei, st is 12 for a
gap and -4 f pref@asitont BRIeRRIt v i ' X Logy, therefore
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consi der at i onHEF RSN wine the GGG Risconsip Bestfibpackagayiseabdow) the defanktyi ng
out such an gip penalnforiamitdaciCEGuies BN forae@fdna -Pastageekifioper sity of
Wsconsin, U S A ; Devereux et al., 1984, Nucleic Acids Research 12:387).
Exanpl es of other software than can perform sequence conparisons include,
but are not Fristlatien elomaximhm %hasdlqgadhergord Sty fugsirbethe etodattion 49 i bid -

Chapter 18), oﬁm%liélﬁﬁéﬁﬁﬁfdngﬁnto consideration gap penalties. A suitable computer program
20 for 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 et

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

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

30  process itself is typically not based on an all-or-nothing pair comparison. Instead, a
scaled similarity 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 BLOSUMG62 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 further



al., 1990, J. Mdl. Biol., 403-410) and the GENEWORKS suite of conparison
tools. 25 Both BLAST and FASTA are avail able for online and online

sear chi ngwOsem62osubel et al., 1999 ibid, pages 7-58 to PCERU3BWSEVeEr it
is preferred to use the GCG Bestfit program Although the final % honol ogy
can be measured in terns of identity, the alignnment 30 process itself is
typically not based on an all-or-nothing 2dair conparison. Instead, a

scaled simlarity score matrix is generally used that assigns scores to
each pairw se conparison based on chemical simlarity or evolutionary

di stance. Andeh és efesigd o wserthe publicolsfanivalpes S dhd €CGmackigesuMB2herat r i x
- the defaul baseribitier bettwdiBanBbalii mitthd SuchlosHIAEAGES, COC W sconsin
programs generally use either the publi¢ default 35 vaI ues or a custom
synbol conparison table if supplied (see user manual for further WO

03/ 062278 PCOnAL/s68G8r ha? pratieted Asptinkdl ah%m&lh efiek qoegklm@td&&ulab@%oubl ic
def aul t | u acka case of ot her, .sof t war t he
def aul t n%t rﬁ(?(m&%é%fﬁ?gfeg%&% Cédqgléuw@es%%er@pﬁﬁlg' {?ﬁg&ﬂ%w% %pt i mal
al i gnnent, ith elssqmgsﬁwhmrtsgn@mmmt@ Pounenioaokadly, preferably % sequence
identity. The software typically does this as part of the sequence
conpari son and generat es a nynerical result. Humani zation of antibodies 10
It is prefer d y of the present invention is hunmani zed,
that is, an antlbody produced by nol ecul ar nDdeIIing t echni ques wherein

t he huma tent of e ant]| is maximsed whjle causing little or no
| oss of r}& preferyedit F agtapp%gg[yogglpeepr@gnf fruenfion;is pyrpanized gthais.oan ankROGr i ne
anti Eogy Th psyducad mobndimdnmﬂtngttbﬁmlqwmhelem thé BirhgleSontent Bf ﬂfrahﬁbod

anti body congr sequen wor K r e

and of a cogg”h lf aee%?@rllgggr gi?l i‘&l?%‘ﬁ amtd E’H@y’gsaﬁg&aﬁt%{bﬁ (i &he vt blgnder
noni mMmunogenfegian thy perivaaitivotle Thus broderepbodinmemt the inwention prosddesat i body
such as  7F3¢hiedeais H@Q,s le to
t he hurranl za'f n o? °mfgém8ar| ei[ﬁ%ta ﬁ&gﬁ&&?%ﬁ%@%ﬁg&e@gﬂ{%@

appr oachltray? @?S‘Rﬁm eEonANas § Em@aynt@édzeeq it humanise onrenilgrody sequences

that are usedorﬁmnimuagémd‘ he MRYEV A mbleGEgibh B/ ZAbl Mo bnallMtibSBE KcALEI NY
whi ch vari abgﬁ‘r@g?o A&ﬁﬁl dues of the ani mal nonocl onal antibody should be

sel ected for to the human framewor k chosen.

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

20  animal 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 human antibody heavy and light chain variable region sequences.



25 The first step involves selection of the best avail able human framework
sequences for which sequence information is available. This selection
process iwomamext7sipon the followi ng selection criteria. @ECI/AU®BOESH
Identities 30 The sequences of the heavy and |ight chain variable regions
of an ani mal nonoclonal antibody that is to be humanized are optimally

al i gned and conpared preferably with all 22known human anti body heavy and
l'ight chain variable region sequences. WO 03/062278 PCT/ AU0O3/ 00084 22 Once
t he sequences are thus conpared, residue identities are noted and percent

i dentities aPecetbe sequencsd arerhiis enrhpared; sesidwesddstitiespre qatet] and pericentdesi r abl e
to select a 1Hék§fﬁfés aftHek e MAIICHh ctbﬁ%efﬁgga%}ﬁﬁtk&ec{egﬁﬂﬁe {ods%f&f&%%ﬁé%ﬁ h the

ani mal anti bodlig é&‘? Sequence A uman anti y chain
sequences ar @HPAGHW ﬂl@%@é@%ﬂ PFFF@nﬁa‘Fi@ﬁéYlWéthdhe animplpaibedy ed resi dues
and/ or anbi gui t| es, which are sequence uncertainties. The nost comon of

such uncert ?e are (%%takten identification of an acidic amno acid for
an 10 am‘'de IR 1Y ss of ammonia duri ng the sequencing
procedure, eg., incorrect identification of a glutam c acid residue, when

the residue ’Pl‘fe[b w&hlfﬁ{a%sdﬁ%?dyrbha%\@gq&%g‘%s%gtﬁ@ﬂ ?‘u&%&'}‘cﬂ%é@ﬁg%ﬁ% gf;o dy

ot her factors bein
chai n havi ngu%@enflﬁw Eﬁﬁ@ﬁesaaﬁﬁi' Qi @imbigyitiesswhieh efepieauenes unc@ytaimfies. r By mest Spaci ng

Anti body chaddinMel b@d%'cﬁuﬁc%ﬂaﬁ‘ﬂés £:@HifthKen 1H&r[tﬁrc9t%%ﬂn%§1w dnhifl6 280 SlagS-  The
di st ance (n@_{q’ger of re tween, t ¥ste| ne residues conprising

t hese bri%igedmife anmogc etp séé’ pRgopia uF‘é% RS CaPRIC NG PIOGEHBEN? S et al , J.
Mol . Biol. li@€orBlidehidicdlibn ofh bluedntie hcidGesidie] hen the lrﬁﬁldé@t@ﬁl'ally pffesén‘ﬁ 11{703t

desirable th Plnr Lon s ng ant i bad

similar or %élgfo%lglwats& gtlg[ﬁlfmgfrgﬁl(ﬁ’g a(ﬂf%&?f fgﬁttofso qf‘?l \Flés ‘iﬁsggﬁﬁl ir abI e
that the huwbmt &bumanmélbﬁdy]chwghmnngsafewrsgclbmlsgmwms gossiblaat of a known
anti body 3- dinensional structure, to facilitate conputer nodeling. 25
Based upon the for egoi. ng criteria, the human antibody (or antibodies)

havi ng t¥e bS3t TaR-Eegien Spasidsi nat i on of desirable characteristics is

sel ected as the franmework for humani zation of the aninmal antibody. The

heavy and | |g£1 1bo(c:19% ain Vg,l’?l ?eclteggng% ntglg 1r];tra-doma1n 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 a known antibody 3-
dimensional structure, to facilitate computer modeling.

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 grafting into the human
framework. This selection process is based upon the following selection criteria:



the sane or different human anti bodies. 30 The second step in the nethods
of this invention involves determ nation of which of the aninmal antibody
vari abl e wegBwoe23equences shoul d be sel ected for grafti ngPCrtAUBA@ShuMan
framewor k. This selection process is based upon the follow ng sel ection
criteria: WD 03/062278 PCT/ AU03/00084 23 (1) Residue Selection Two types
of potential variable region residues are2®valuated in the animal antibody
sequences, the first of which are called "mnimal residues." These n ni nal

residues 5 nprise structural |oops plus any additional residues
required, asibnomke%@%%‘??&ﬂfler nodel ing, to support and/or orient the CDR

structural |oops. The other type of potential variable region residues are
referred to ! i al . residues.” .They. conprise the nininmal residues plus
any additi onae SBEAiRorepir ,a§‘§ regien wrduesATh evpluRedistheaimal antibodsng, f al |
wi t hi n about saquepcesgthe GBRof whichtars ediled] dainimastaURS." TKbsP ASERESeTdNAL er

sol vent agcegghbh& GURf I Bi ol . em 55:379 1971)]. (2)
Conput er Mbdel | Elll 15R gﬁlstggealrﬁ?fo ipgE)%lgtate%gq%gon\?gﬁsﬁg?sereﬂ‘é@doﬁs ?hé?é‘i es,
conmput er mod&PMARET Yodeling; uppert end/pmyrient the GRRisttbéteral Bgpen sequences of

the animal antibody that is to be humani zed, (b) the selected human

anti body fra \Aoﬂ}léﬁﬁlegu?nce"s,_ and (c) all possible reconbinant antibodies
conprising thé®R PERf PiSAYRl R longeydues eessrefenied tovas thaxithal var i ous 20

m ni rrfll anddmﬁum They n?hpﬁsegh@ﬁmmaﬁ%%idwﬁﬂdsaa\ﬁ? aH&ﬁBn? E&i&u@&tm%ﬂ,eas del
conput er r.forme ing. software suitahl e for proteln nodeling
and st rlljég?u?g%ﬂgﬂéﬁ?ﬁ%%ﬁer&ﬁ?&ﬁlﬂ%g‘aﬁW&h‘\nzfﬁ?"'étn]tq '%QgQD(Rﬁt’UCGLH?l lpe® vari abl e
regi on am noresisiues ansepssass e wabwsolvastactessibBantfhediLet ot 4110 B0l oChdh & sagtiomal
anti body and(ydyyyjhas a known 3- 25 di mensional structure. An exanple of

software that can be used is the SYBYL Biopolymer Modul e software (Tripos
Associ ates). The anti body fromwhich the structural information can be

obt ai ned may(Qde tm@mpﬁeldM@qéﬁﬂtgecessari |y be a human antibody. 30 Based
upon resylts obtained in the foregoing anal ysis, reconbinant chains

containing the animal variable regions producing a conputer nodeling
struct ure no$o ideatifyl 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 (c) all possible recombinant

antibodies 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 (Tripos Associates). The antibody from which the

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

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.



approxi mating that of the animal antibody are selected for humani sati on. WO
03/ 062278 PCT/ AU03/ 00084 24 Antibody isotypes Under certain

ci rcunst awoas/oe2tosocl onal anti bodi es of one isotype m ght PO&@/AtmBE0084
preferable than those of another in terns of their diagnostic or

t herapeutic efficacy. For 5 exanple, from studi es on anti body-nedi at ed
cytolysis it is known that unnodified nowsie nonocl onal antibodi es of

i sotype gamra-2a and gamma-3 are generally nore effective in lysing target
cells than are anti bodies of the gamma-1 isotype. This differenti al
efficacy is tntibedwnisotypdse due to the ability of the gamm-2a and gamma- 3

i sotypes to nore actively participate in the cytolytic destruction of the
target cells. 10 Particular isotypes of_ a ponocl onal antibody can be
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i Munoassays e a eled ,in.var ypes
of i mmunoassi %%Ct % (MSP as,s,ﬁwgglpmptsig f?f”fm%m@s &@ﬁgg ntion
are conpeti tSmeUa&A r&irﬁédéntﬁﬁsl; Spme et amInbasem) Methods, 74107, 08d).r €his, or
indirect forpgat, 1 ssay
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usi ng thé&d niwcepahety efieny boelPEMAdS é@lr%/céldtlﬂm can be done utili zi ng

i nmunoassays which are run in either the forward, reverse, or sinmultaneous
nodes, including 30 i munohi stochem cal assays on physi ol ogi cal sanpl es.

Those of ski #Y Sart will know, or can readily discern, other
i rmunoassay formats w thout undue experinentation.

The monoclonal antibodies of the invention are suited for use in 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 useful for monitoring the level of C5aR 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 detectably 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
(RTA) 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



The anti bodies of the invention can be bound to many different carriers and
used to 35 detect the presence of C5aR Exanples of well-known carriers

i ncl ude gweass/ve622pol ystyrene, pol ypropyl ene, pol yet hyl ene, Pdexttoangosmyl on,
anyl ases, natural and nodified WO 03/062278 PCT/ AUO3/ 00084 25 cell ul oses,
pol yacryl am des, agaroses and magnetite. The nature of the carrier can be
ei ther soluble or insoluble for purposes2sf the invention. Those skilled in
the art will know of other suitable carriers for binding nonocl onal
antibodies, or will be able to ascertain such, using routine

exper i nent at $eRloses, pelyaplamides digatoses andandgsetiini dhe nature ofithg cassipr s deCs5aR or
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The cells ar SO¥RPREFWHaR]R gaIFers dpLpipg! glona%ﬁm prtibodies; Qsrwillbgabledp on of
receptor. Thasceredih suchl esinOrudaé ethevilehtaion. ant i body or 10 fragment under
conditio suitable for binding (e.g., in a suitable binding buffer), and

bi nding i's detected by standard techni ques. To determ ne binding, the
extent of bilmdinegmbodmeng calis whioh natdrailg leggriessaCIaR ar cells tabprisimpont rol (e. g.,
conpared wt . t ] I . i red
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used. in 1li.eu of . whole | d
al so be s edﬁ'i‘%nqng@mqrf;?nim?qsﬁ&ﬁ;@% hﬁ@@%@nt‘% ag l—f‘ohfm‘%% wierhiaRd” csaR
ang i ghl bi t tndidg sgletdctddTy St&dﬁ%l&&lﬁﬁq@s.l;{ﬂ@déﬂegﬂﬂb bindiniaihe ﬁxﬂégﬂ’ of&ﬁ’ncﬁﬁfg’ﬂppgg,
a binding as t i.n.whi ¢ reduct i on, | inding o a
(in the pr e%@ﬁ’ég"%%ﬁ?‘ﬁﬁggg%f‘%6§&yﬁﬂtab %C%Wzgﬁ’%dcqrgpaﬁ?%m%éa f%ﬂ in the
absence of tdréermanad;ihtiapygbsénse o€ pasthody, comparedswithebinding obapasnd axtibodpfipe.i si ng
an isol ated @d}pd r{gﬁgﬁl tj.paal iant
t hereof can %g%%%%)ég@g W ?’ﬁﬁt&a n aaﬁtgt}dgggﬁn @frmr%#%gnéeeg{}sr%/?eﬁglrgone after
the ot hel® ilhadiop weh as g aembrnediagtion, santpiningracepp® aslipespmesfcopprsingg of t he

l'igand in thecghes@n®e wéd hRkudRWhBRMIs. i S 1 ndicative of inhibition of
bi ndi ng by the anti body. For exanple, binding of the Iigand could be

decreased or abolished. Qher nethods of identifying the presence of an
anti body whiBinding iisbiimRsaysecan also be used to identify antibodies or fragments thereof

which bind 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 C5a
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.



30 avail abl e, such as other suitable binding assays, or nmethods which

noni tor events which are triggered by receptor binding, including

si gnal i ngwbwawoé22081 and/ or stimulation of a cellular resp®OTAL0S/0ePS4

| eukocyte trafficking). Antibodies which are identified in this manner can
be further assessed to determ ne whether, subsequent to binding, they act
to inhibit other functions of C5aR and/ @6 to assess their therapeutic
utility. WO 03/062278 PCT/ AU0O3/ 00084 26 Signaling Assays The binding of a
| i gand or pronoter, such as an agonist, to C5aR can result in signaling by
this G prot ebignalingpssaysr eceptor, and the activity of G proteins as well as
other 5 intracellular signaling nnlecules is stimulated. The induction of
signaling fupnctjon by a ound (e.g., an antjbody or fragnent .thereof)
can be noni t@ﬁ"eﬁn@l@g rﬁ’éaélﬁilz“dggﬂpf RrQPEer, sheh mioan agsish t%l\é: SaR cay resulh npugnabisg) t o
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1994). For exanple, the functlonal assay of Sl edzi ewski et al. usi ng hybrid
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Chenot axi s used to assess the ability of an antibddy or
functi onal ?‘% t{lzgng?ggggt@%b ‘ock binding of a ligand to C5aR and/ or

inhibit function associ ated

D

Yo

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

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

25  ligand or promoter is determined using known methods and/or methods described
herein.

Chemotaxis and Assays of Cellular 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 functional
migration of cells #n 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 vifro transendothelial chemotaxis assay is described by Springer et al.



with binding of the ligand to the receptor. These assays are based on the
functional mgration of cells in vitro or in vivo induced by a conpound.
Chenot axiwoamanerzes assessed by any suitable nmeans, for exaeplaajo3oensan assay
utilizing a 96-wel|l chenotaxis 35 plate, or using other art-recognized

met hods for assessing chenotaxis. For exanple, the wuse of an in vitro
transendot helial chenotaxis assay is des&7i bed by Springer et al. WO

03/ 062278 PCT/ AU03/ 00084 27 (Springer et al., WO 94/20142, published Sep.
15, 1994; see also Bernman et al. | munol . Invest. 17: 625-677 (1988)).
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20 membrane into a second chamber which contalns an antibody to be tested, and which is

divided from the first chamber by the membrane. A suitable membrane, having a

suitable pore size for monitoring specific migration in response to compound, including,

for example, nitrocellulose, polycarbonate, is selected. For example, pore 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 to
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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 promoters capable of inducing
chemotaxis of the cells in the first chamber (having chemoattractant function) is placed
30  inthe 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. Antibodies or functional fragments
thereof which can bind receptor and inhibit the induction of chemotaxis, by a ligand or
promoter, of the cells expressing C5aR in this assay are inhibitors of receptor function
35  (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
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The assays described above, which can be used to assess binding and function of the
antibodies and fragments of the present invention, can be adapted to identify additional

20 ligands or other substances which bind C5aR or functional variant thereof, as well as
inhibitors and/or promoters of C5aR function. For example, agents having the same or a
similar binding specificity as that of an antibody of the present invention or functional
portion thereof can be identified by a competition assay with said antibody or portion
thereof. Thus, the present invention also encompasses methods of identifying ligands of

25  the receptor or other substances which bind C5aR, as well as inhibitors (e.g.,
antagonists) or promoters (e.g., agonists) of receptor function. In one embodiment,
cells bearing a C5aR protein or functional variant thereof (e.g., leukocytes, cell lines or
suitable host cells which have been engineered to express a mammalian C5aR protein or
functional variant encoded by a nucleic acid introduced into said cells) are used in an

80 assay to identify and assess the efficacy of ligands or other substances which bind
receptor, including inhibitors or promoters of receptor function. Such cells are also
useful in assessing the function of the expressed receptor protein or polypeptide.

According to the present invention, ligands and other substances which bind receptor,
35  inhibitors and promoters of receptor function can be identified in a suitable assay, and
further assessed for therapeutic effect. Antogonists of receptor function can be used to
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25

As used herein, an "agonist" is a substance which promotes (induces, causes, enhances
or increases) at least one function characteristic of a 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

30  concentration of cytosolic free calcium) and/or a cellular response function (e.g.,
stimulation 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.
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In vivo models of inflammation are available which can be used to assess the effects of
antibodies and fragments of the invention in vivo as therapeutic agents. For example,
leukocyte infiltration upon intradermal injection of a chemokine and an antibody or
fragment thereof reactive with C5aR into a suitable animal, such as rabbit, mouse, rat,

25  guinea pig or rhesus macaque can be monitored (see e.g., Van Damme, J. ef al., J. Exp.
Med., 176: 59-65 (1992); Zachariae, C. O. C. et al., J. Exp. Med. 171: 2177-2182
(1990); Jose, P. J. et al., J. Exp. Med. 179: 881-887 (1994)). In one embodiment, skin
biopsies are assessed histologically for infiltration of leukocytes (e.g., eosinophils,
granulocytes). In another embodiment, labeled cells (e.g., stably transfected cells

30 expressing C5aR) capable of chemotaxis and extravasation are administered to the
animal. An antibody 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.
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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 can be directly labeled. A variety of labels 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 (see, for example, U.S. Pat. Nos.
3,817,827; 3,850,752; 3,901,654 and 4,098,876). Immunohistochemistry 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 means, as in
agglutination assays, for example. Unlabeled antibodies or fragments 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
unlabeled immunoglobulin) or other suitable reagent (e.g., labeled protein A).

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 antibody
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formation of a complex between antibody and C5aR, indicates the presence of the

receptor. Binding of antibody to the cell can be determined as described above 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 a sample, such as a body fluid,

25  such as blood, saliva or other suitable sample). The level of expression of C5aR on the
surface of T cells or monocytes can also be determined, for instance, by flow cytometry,

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

30  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); Butcher, E. C., Cell, 67:1033-1036 (1991); Butcher, E. C.

35  and Picker, L. J,, Science (Wash. D. C.), 272:60-66 (1996)). These are: (a) a low
affinity interaction between leukocyte selecting and endothelial cell carbohydrates; (b) a
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20  (reduce or prevent) leukocyte migration, particularly that associated with neutrophil
tissue injury such as reperfusion injury and stroke, T cell dysfunction, such as
autoimmune disease, or allergic reactions or with monocyte-mediated disorders such as
atherosclerosis.

25  Accordingly, the antibodies and fragments thereof of the present invention can also be
used to modulate receptor function 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 function 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

35  receptor function, such as a signaling and/or a stimulatory function of a receptor (e.g.,
leukocyte trafficking) upon binding to receptor.
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glomerulopathies or any immune complex related disorder.

25  Diseases or conditions of humans or other species which can be treated with inhibitors

of C5aR receptor function (including antibodies or suitable fragments thereof), 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
pneumonitis, interstitial lung diseases (ILD) (e.g., idiopathic pulmonary fibrosis, or ILD
associated with rheumatoid arthritis, systemic lupus erythematosus, ankylosing
spondylitis, systemic sclerosis, Sjogren's syndrome, polymyositis or dermatomyositis);
anaphylaxis or hypersensitivity responses, drug allergies (e.g., to penicillin,

35  cephalosporins), insect sting allergies; inflammatory bowel diseases, such as Crohn's
disease and ulcerative colitis, spondyloarthropathies; scleroderma; psoriasis and
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Di seases or conditions of humans or other species which can be treated with
inhibitors of C5aR receptor function (including antibodies or suitable
fragnents th@@éﬁh@?ﬂ$ﬁ@$%de, but are not limted to: (a) inflammuatory or
all ergic diseases and conditions, including respiratory allergic 30

di seases,__such as asth llergic rhinitis, hypersensitivity |ung di seases,
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peni ci L 11N, byt not limited to, reperfusion injury, stroke, adult respiratory distress syndrome, certain
20  hematologic malignancies, cytokine-induced toxicity (e.g., septic shock, endotoxic
shock), polymyositis, dermatomyositis, pemphigoid, Alzheimers Disease and
granulomatous diseases including sarcoidosis.

Anti-C5aR antibodies of the present invention can block the binding of one 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,

35  therapy for autoimmune disease or other drug therapy (e.g., corticosteroid therapy),
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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 can be

used as separately administered compositions given in conjunction 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 a 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,

30  subcutaneous injection), inhalation (e.g., intrabronchial, intraocular, intranasal or oral
inhalation, intranasal 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
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pharmaceutical conpositions of this vention can also be . a ster as

| .
part of a coRfHafUrTaPPIenadHsy actate S@HW@? chigyides Botassium chloride, calcium

chloride and sodium lactate. The antibodies and fragments of this invention can be
lyophilized for storage and reconstituted in a suitable carrier prior to use according to

20  art-known 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 artisan, and will depend on the ultimate
pharmaceutical formulation desired. For inhalation, the antibody or fragment can be
solubilized and loaded into a 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 system 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

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

25  Viral vectors are useful for gene transfer of a nucleic acid molecules encoding the
antibody into a specific cell type in 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-
proliferating cells (Lebkowski et al., Mol. Cell. Biol. 8:3988-3996 (1988)).
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part, ont hetreﬁﬁ%ektl(sxy RO bl%gd Lals48L %ese 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 grafied 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.

30
Throughout this specification the word "comprise”, or variations such as "comprises" or
"comprising", will 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



30 Specialized viral vectors are well known in the art that can target to
specific cell types. Such vectors include, for exanple, reconbi nant

adeno- asswoitawext7/i ral vectors having general or tissue- pEUoB/O0G8# oNDt er s
(Lebkowski et al. U S Pat. No. 5,354,678). Reconbi nant adeno-associ at ed
viral vectors have the added advantage that the 35 reconbinant virus can
stably integrate into the chromatin of ev&n qui escent non- proliferating
cells (Lebkowski et al., Mol. Cell. Biol. 8:3988-3996 (1988)). WD 03/062278
PCT/ AUO3/ 000 ral. vectors can be .constructed to further control the
type of cell 't élig&é%%)rrl 2%@8%“?%8’ 3 %C‘i?ﬁ@ﬂal& SVISER FrisYes; on gl Mkesrwshichbassbeen

ti ssue- speci ffichidpd éniberesent spedification is soledy foehe pLRpdselof pERVidifd 2 BbntextRHOC
Nat | . Acad. i 10892 ( ) Retroviral vectors are also
sui tabl e for gtféhpereéréegfiﬁg%gl%? br?tzlcsi_ép?t\%/’goﬁ t%lge%ﬁ%gp&ggnsglgpghattrﬂ{l}é%ﬁg%f%@% odi ng
the anti body™MeHERFiTQE P&t @hthe@sion ag beserortyeere oommtnon gemntaldinbivisdgt in the fieldi on as
infecti ous pedlévaal ©he predént HRRndi ' Gl ergo, only a
single initi allg.léﬂ ognd 8[1’ i..nf ectﬂi%ﬁl&qﬁ%ﬂgg%@%{‘%#@lﬁgg?%{%he Bﬁ&l’c&gﬁ’fe\/{geéch
appr oaches af g ﬁji'lstf‘é’p Y91 o deliver a nucleic acid nolecul e encodi ng
the antibody into a cell in a tissue-specific manner using a tissue-

ific Ii g 1D t hat.. - | ent.| I dwth th
e o aci a apRea ARG SR S erliihe o vnd pRanbes, o neonc

Ther. 3:147- ntepded toby limifing irsarmdayWiTheXeadBingk of ShesBreB2 cdPRrdd a2 (1987)).

Gene tra{tsfefnc&?oﬂa@écﬁﬁ&eiﬁ’&%éﬁ%h@@ of the antibody in a subject also can be
performed by, or exanple;, ex vivo transfection of autol ogous cells.

Suitable cells for such ex vivo transfection include blood cells since

t hese cel |l s BXKPERIMIENTAICSECTIONe for mani pul ation 20 and reintroduction
back into the subject by nethods well known in the art. Gene transfer

t hrough transfection of cells ex vivo can be perfornmed by a variety of
met hods, i ncMadénigs ahdMehadpl e, cal ci um phosphate preci pitation,
di et hyanisnoet hyl extran, electroporation, |ipofection, or viral

d
Sanbr ook et 3. NBPGUGRAAREPOAY REpustionBoIa YRmeUD . Cold Spri ngs
Har bour Laboratory Press (1989)). Once the cells are transfected, they
Monoclonal antibodies (MAbs) reactive with C5aR were generated by immunising
C57BL/6 mice with 107 L1.2 C5aR transfected cells [8], intraperitoneally, five to six
20 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 L1.2 cells, and
untransfected L1.2 cells, or L1.2 cells transfected with unrelated receptors such as
CXCR2 or CX3CR1 (V28) using immunofluorescent staining and analysis using a
25  FACScan® (Becton Dickinson & Co., Mountain View, CA). MAD staining of cells was
performed using standard procedures, as described previously [10].

2. Ligand binding assay

30 Recombinant human C5a was obtained from Sigma Chemical Co. (St. Louis, MO). *1.
Bolton-Hunter-labelled complement C5a was purchased from NEN-Dupont (Boston,
MA), with a specific activity of 2200 Ci/mM. C5a binding to L.1.2 C5aR transfectants
was carried out as described previously [9, 11]. Briefly, cells were washed once in PBS
and resuspended in binding buffer (50mM Hepes, pH 7.5, 1 mM CaCl, 5mM MgCl,,

35 0.5% BSA and 0.05% azide) at a concentration of 10”/ml. Aliquots of 50 ml (5x10°
cells) were dispensed into microfuge tubes, followed by the addition of cold competitor
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culture plates for a final concentration of 1nM. 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. Neutrophil 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
centrifugation 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 (Invitrogen Inc.) and 2% FCS (HyClone).

35  Chemotaxis Assay: Anti-C5aR MAbs, 6C12, 7F3 and 12D4 were added to neutrophils
(1x 107/ml) at concentrations ranging from 0.5 to 10ug/ml. The cells were then loaded
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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), John 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
1hr, 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

L1.2 transfectants expressing high levels of C5aR [8] were used to immunize mice, and
ten MADbs 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



of debris. 25 4. Neutrophil chenotaxis Assays Cell preparation: Neutrophils
were isolated from peripheral blood by first obtaining the |eucocyte
fracti on woasasxtextran sedi mentation step for 40 mn at r @CMAWAIPESAt ur e.
The 30 cells were then |ayered onto Ficoll-Paque (Anersham Bi osci ences)
for density gradient centrifugation at 2500rpm for 15m n at room
tenperature. After hypotonic lysis of reslidual red bl ood cells,
neutrophils were resuspended in equal volunes of RPM 1640 (Il nvitrogen
Inc.), ML99 itrogen Inc.) and 2% FCS Clone). 35 Chenotaxis Assay:
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at concentrag8DensiBasng@ myifrom 0.5 to 10ug/mM. The cells were then | oaded
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(Coming Inc., NY) with a polycarbonate nenbrane of 3.0m porosity and
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concent r#t i ons ranging from1l1l to 100M Mouse L1.2 cells transfected with
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cytonetry. @8R 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
20 MAb 7F3

Chemotaxis experiments were performed as described above using L.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
25  inhibition of chemotaxis of C5aR-L1.2 cells to C5a by mAb 7F3.

EXAMPLE 4: Inhibition of human C5a-directed neutrophil migration by MAb
7F3

30  Anti-C5aR MAbs were dialysed in 1x PBS (GibcoBRL), and both the dialysed and non-
dialysed 7F3 MAbs were added to neutrophils (1x 107/ml) at Sug/ml. Negative controls
(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
3.0um porosity and incubated for 10min at room temperature. The inserts were then

35  placed onto lower chambers containing the human neutrophil chemoattractant C5a (0.1
to 100nM). The neutrophils were then incubated for 30min at 37°C. The number of



6. ELI SA assays ELI SAs were perfornmed as described in Current Protocols in
| mmunol ogy (Unit 2.1) (Edited by J.F. Coligan, A M Kruisbeek, D.B.

Mar gul i eswoOl3M6228hevach and W 25 Strober), John Wl ey an@CInm3/odsw York.
Briefly, 96-well flat bottom ELI SA plates (Maxisorp; Nunc) were coated
with 1g/m protein (PEPI or OPG in PBS at 37C for |hr, then blocked with
BSA at 4C overnight. The plates were themswashed, incubated wth

anti bodi es, washed and i ncubated w th peroxi dase-conjugated sheep
anti-nouse 19gG antibody. The substrate used was TMB substrate reagent
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transf ect ed vm Bg f‘[‘ﬁﬁfi@d\gﬂt“maﬁﬁgwﬁg“‘% ﬁ“trPBéﬁ [pigragjon by Mabs

repr esent at i V&3,$C12nd BD4bs i dentified. EXAMPLE 2: |nhibition of Csa

binding to cells transfected with C5aR 10 The ability of the MAbs to

i nhibit 1251-] ahell ed C5a bi ndin %ﬂto C5aR transfectants was tested, Figure
2 shows thatT cereaticloalt MiAdisy 7 H?Bﬂ@@@ﬁ@ﬂ%memaddﬁdl@@mw@b@ (lad0Gsd) to
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C5aR- t r akbsf eequiiophibthpmoaiterctany C5201. MNZD YE®ng/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).

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.

2

25 EXAMPLE 6: Inhibition 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 5ug/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 IL-8 (1.12 to 1120 ng/ml), 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 number of

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



Chenot axi s experinments were perfornmed as descri bed above using L1.2 cells
transfected wth CsaR Figure 4 shows that MAbs 7F3, 6Cl2 and 12DM4

conpl et elwoms/oethst anti ally inhibited chenpotaxis of the @taRUdO@Seel |s to
Coa. Figure 5 shows the dose response 25 inhibition of chenotaxis of
C5aR-L1.2 cells to Coa by mAb 7F3. EXAMPLE 4: Inhibition of human
Coa-directed neutrophil mgration by MAb467F3 30 Anti-C5aR MAbs were
dialysed in | x PBS (G bcoBRL), and both the dial ysed and non- dial ysed 7F3
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m gration byaddhBXCRZHigandGhheat@phiPdBdmbixikhgsair ee anti - C5aR MAbs, 7F3,
12D4 andic6Cl2 were added to neutrophils (Ix 107/nl) at 5Sug/m . Negative
controls (noTdékleaddi tion, and | x PBS added) were included. The cells were
then | oaded into the upper chanber of 24-well inserts (Corning Inc., NY)

with a pol yc bonat e rosity and incubated for 10m n at
room tenper 56’?99 ﬁ%l%?ﬁ@e%?@ﬁ é’c}%‘gﬁoﬁl aced onto | ower chanbers

cont ai ni ng t@ﬁt human 15 neut rophi logchenpattractant Coa (1.12 to 1120ng/ m).
The neutrophyls were then incubatged for 30mn at 37C. The number of

neut rophil s grati ng through the nbrane to the | ower chanber were
quantified bYCPt2ow cytonetry (FACSUalibur; BD Biosciences). 20 The results
presented ingiigiy e 7 show that alds three MAbs exhibited inhibition of

neutrophil mgration towards C5a conpared to the two negative controls. In
parti cul ar,

EXAMPLE 7: Competitive inhibition of binding of MAbs 7F3, 12D4 and 6C12 to
15 C5aR 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-mouse IgG. The ability of a
C5aR N-terminal peptide (residues 9-29) to inhibit this binding was then assessed

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

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

Figure 9(b) shows that PEPI (at a concentration of 50uM) failed to inhibit FACS
staining of purified neutrophils with MAb 7F3.

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



the 7F3 MAb showed the nost effective inhibition, resulting in a 140-fold
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Sug/m and | oaded into the upper chanber 4730 of 24-well inserts. Negative
controls (no Ab addition, and | x PBS added) were again included. After
10m n incubation at roomtenperature. The inserts were then placed onto

| oner chanbeEEI%batsaysiverg petfosngdias desaribed axvrerig hreaure thehraaminity efiAbg hi |
chemoat tract ot tihai, b\t PepIRESp@NBPER AP BE Bl mBRlegisPd on the

surface of neutyophils,” The neutrophils were t - 30mn at
37C. “The nunBEIBTSE iR it sheciceil it ity TNESRAHOPGL. oty smificalv e

| ower chanbeOPGEs en gitaobladiisecteley deéd/y%bdeerHﬁtﬁlﬂctiﬁﬁm altW regBitor of
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N-term nal pe o
7F3 showed a small degree of cross-reactivity with OPG.

15 EXAMPLE 9: Sequence determination of Anti-C5aR MAbs 7F3, 12D4 and 6C12

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
isotyping kit — IsoStrip (Roche Cat. No. 1 493 027). Therefore, the 5° Framework 1
primer was derived from the Biogen Inc. 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: light chain Kappa
7F3: heavy chain IgG2a
12D4: light chain  Kappa
12D4: heavy chain IgG3

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.



Bi ndi ng of the MAbs 7F3, 12D4 and 6C 12 to cells transfected with C5aR was
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EXAMPLE 9: Sequence determ nation of Anti-C5aR MAbs 7F3, 12 and 6Cl2 The
nucl eoti de sequence of anti-C5aR antibodies 7F3, 12D4 and 6Cl12 was

determ ned Prmens RpOEh2 vazieble edwyabmiant i body expressing hybridoma cells. To

ond’lgne chaean S SeGETCR BTBIGEARCIGIE! B fip Ntk D FRa ot L B
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anti bodi es was determ ned using the Muse Mnocl onal Antibody isotyping

kit - IsoSt rﬁr?mérls?grhﬁ%cx:zaagiéblfeNﬁ'ghtlc;hgfig? 027). Therefore, the 5 Framework 1

mlgkapFR15" GATGTTTTGATGACCCAAACTCC (SEQ ID NO:6)
mligkapcon3: ACACTCATTCCTGTTGAAGCTCTTG (SEQ ID NO:7)

20
Primers for 7F3 variable heavy chain:
mlgVh2 5" SAGGTCCAGCTGCARCAGTC (SEQ ID NO:8) FR1 VhIIA family
mlIgG2acon3" TTTGCATGGAGGACAGGG (SEQ ID NO:9)

25 Primers for 12D4 variable light chain:
mlgkapFR15" GATGTTTTGATGACCCAAACTCC (SEQ ID NO: 10)
mlgkapcon3'. ACACTCATTCCTGTTGAAGCTCTTG (SEQ ID NO1 1)

Primers for 12D4 variable heavy chain:
30 mlgVhl 5" CAGGTGCAGCTGAAGSAGTC (SEQ ID NO:12) FRI1 VhIB family
mlgG3con3’: TGGGCATGAAGAACCTGG (SEQ ID NO: 13) Hinge region

Polymerase chain reaction (PCR) was performed using the high fidelity Pfu polymerase
(Promega Cat. No. M7741) with an annealing temperature of 60°C and primer extension
35  at 72°C for 3min. The resulting PCR fragment of approx. 7 00bp was cloned into



[ derived fromthe Biogen Inc. protein sequence and the 3' priner
%lsrrggs\évgs on the isotype of thg anti bodi es. 25 The isotype of each of the
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chain 1g& 30 7F3: |ight chain Kappa 7F3: heavy chain Ig&a 12D4: Iight
chain Kappa 12D4: heavy chain 1gG3 35 Total RNA was isolated from A
hybri doma cells using Trizol reagent (Inwv%rogen, Cat. No. 15596-018).
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centrifugati bﬁacﬁmmeaﬁglemn&hg\facmm@s'wﬂngyer was renoved and the ENA
precipitated with 2501 of isopropanol. 5 Total RNA (2g) was used to nake
cDNA using the AW reverse transcriptase (Pronmega Cat. No. Mp10l1l). The

. e : . di ng
CDNA was t hehheiEseitans sequendearee providedbhéréiyt a fislowsar i abl e regi on codi
sequence susing the followng priners: Priners for 6C 12 variable |ight

i . i kapcon3' :
chain: 10 ni FR15! :  GATGTTTTGATGACCCAAACTCC (SEQ IDNOI2) mig
ACACTCATTCCT%%@&@F@@}@SE@N@ saquence: PriSHQ EDIN®:146C 12 vari abl e heavy

) . - : i 15
fﬂhg'cg; m gvhack V@w@@%&@ﬁﬁ%ﬁﬁuﬁ%@% Ao b frers for 783
vari abl e |i gﬁ%ﬁa%%ﬁ%ﬁﬁé R TERRITNONHACT CC (SEQ I D NQ 6)
m gkapcon3' : SACAGTIgHE heshGREBAAGERIOTEGué&SEQSED NOND: 17 20 Pr | mer s ‘;33“ F7RIF3
vari abl ejpheayys w:Raghia :ligHE &Xiﬁ?(v'i}A) s%é&;ecr;l-lc-gCA GCEW%FICS (SEQ '
VhHA fam 1y 7F3 variable light chain (protein) sequence: SEQ ID NO:19

7F3 variable heavy chain (DNA) sequence: SEQ ID NO:20

7F3 variable heavy chain (protein) sequence: SEQ ID NO:21

12D4 variable light chain (DNA) sequence: SEQ ID NO:22

15 12D4 variable light chain (protein) sequence: SEQ ID NO:23
12D4 variable heavy chain (DNA) sequence: SEQ ID NO:24

12D4 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 protein sequence
were compared using MacVector 6.5.3. The ClustalW(1.4) multiple alignment program
was utilized for this analysis.

25
()  Analysis of variable light chain DNA sequences:
Alignment of the variable light chain DNA sequences for 7F3, 12D4 and 6C12 is shown
in Figure 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



m g&acon3' : TTTGCATGGAGGACAGGEG (SEQ ID NO9) 25 Primers for 12D4 variable
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fidelity Pfu polynerase (Pronmega Cat. No. M/741) with an annealing
tenperature of 60C and prinmer extension 35 at 72C for 3min. The resulting
PCR f r agment PatwisgpAliginer] Patapetsars cl oned i nto WO 03/ 062278 PCT/ AUO3/ 00084
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variable light chain (protein) sequence: SEQ ID NO 23 12D4 vari abl e heavy
chai n ( DNA) eﬁ;u nce: SEQ ID NO 24 12D4 vari abl e heavy chain (protein)
sequencel.O SEE V9 He LE 10: Analysis of DNA and protein sequence
identity and simlarity for 20 MAbs 7F3, 12D4 and 6Cl2 The three anti-ChaR

anti bodi es ((F3 2D4.. an 2) [ and protein sequence were conpared
usi ng MacVec ﬂeé%?@h?%%ﬂ&t‘a W1.4) nultiple alignnent program

Identities = 320 (95%)
15 2. 7F3 Vkvs. 12d4 Vk

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

20  3.6¢12 Vkvs. 12d4 Vk

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

25 (i)  Analysis 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:



was utilized for this analysis. 25 (i) Analysis of variable |ight chain DNA
sequences: Alignnent of the variable Iight chain DNA sequences for 7F3,
12D4 and w0b2/o6x78hown in Figure 11. 30 Clustal W1.4) mrcrigtiog/oesguence
al i gnnment analysis yielded the followng results: 3 Sequences Aligned.
Al'ignment Score = 6612 Gaps Inserted = 0 Conserved ldentities = 315 35

Pai rwi se Alignnment Mde: Sl ow WO 03/0622%3 PCT/ AU0O3/ 00084 50 Pairw se

Al i gnment Paraneters: Open Gap Penalty = 10.0 Extend Gap Penalty = 5.0
Mul tiple Aliggprregt §ararreters: 5 Open Gap Penalty = 10.0 Extend Gap Penalty
= 5.0 Del ay BfY &epEanalty 21500 TExiead GapRenaltyst §8t ed Processing time: 0.4
seconds 10 1. 7F3 Vk vs. 6¢12 Vk Aligned Length = 336 Gaps = 0 Ildentities
= 320 (95% 2. =3 Vk vs. 12d4 Vk Aligned Length = 336 Gaps = 0O

| dentities =@%"lié§3}8m%\f’%fa%e&f% Vk vs. 12d4 Vk Aligned Length = 336 Gaps
= 0 IdentitDpen GaBPenalt97990.@5Ekien) GAp@eysliys= 90 vari abl e heavy chain DNA
sequence i . he,ar i .heawy.chaj n DNA sequences for 7F3, 12D4
and 6C12 %Als Bgﬁg%ve?%en&i g4l9r/g 1§%§6&5 usetlé‘te 1.4) multiple sequence

al i gnment analysis yielded the follow ng results:

Processing time: 0.5 seconds

1. 7F3 Vhvs. 6¢12 Vh

10
Aligned Length =363 Gaps =0
Identities = 333 (91%)
2.TF3 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%)
(ii))  Analysis of variable light chain protein sequence
25
Alignment of the variable light chain protein sequences for 7F3, 12D4 and 6C12 is
shown in Figure 13.
Clustal W(1.4) multiple 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



3 Sequences Aligned. Alignnment Score = 5346 Gaps Inserted = 3 Conserved
ldentities = 200 35 Pairw se Alignnent Mdde: Slow Pairw se Alignnent

Par amet erwo 09x023% 062278 PCT/ AU0O3/ 00084 51 Open Gap PenalPCy{/AU0300084 Ext end
Gap Penalty = 5.0 Miltiple Alignnment Paraneters: Open Gap Penalty = 10.0
Extend Gap Penalty = 5.0 5 Delay Divergent = 40% Transitions: Wighted
Processing time: 0.5 seconds 1. 7F3 Vh ve®2 6¢l2 Vh 10 Aligned Length= 363
Gaps=0 ldentities = 333 (91%9 2. 7F3 Vh vs. 12d4 Vh 15 Aligned Length =

363 Gaps = 3l ities.= 210 (57% 3. 6¢12 Vh vs. 12d4 Vh 20 Aligned
Length = 36331831p2fsiw:14§{’sﬁ§8@ﬁ‘1“?ti es = 210 (57% (iii) Analysis of variable

| ight chain protein sequence 25 Alignnent of the variable Iight chain

protein sequmﬁﬁeggémﬂgﬁp Lrgnd 6Cl2 is shown in Figure 13. Custal
W1.4) mul ti@l e eqﬁeml:e a |&nrren’t anal ysis yielded the follow ng results:
30 3 SequencEBYAPRRARRRIY A 1P nEntendbop Feraltyg021 Gaps I nserted = 0 Conserved

Identities =DeiRy DRergenit S0 | IBABDistMpgle’s Sl ow
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 Vks. 12d4 Vk

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

20 3.6c¢12 Vkvs. 12d4 Vk

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

25 ()  Analysis of variable heavy chain protein sequence

Alignment of the variable heavy chain protein sequences for 7F3, 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:



35 Pairwi se Alignnment Paraneters: Open Gap Penalty = 10.0 Extend Gap
Penalty = 0.1 WO 03/062278 PCT/ AU03/00084 52 Simlarity Matrix: blosum
Mul ti pl e Wwbiognnee2nt Par aneters: Open Gap Penalty = 10. 0 ExtremiAU@apod@enal ty =
0.1 5 Delay Divergent = 40% Gap Distance = 8 Simlarity Matrix: blosum
Processing tinme: 0.1 seconds 10 1. 7F3 Vk vs. 6¢12 Vk Aligned Length = 112
Gaps = 0 ldentities = 102 (91%9 Simlaritddes =5 (49 15 2. 7F3 Vk vs.
12d4 Vk Aligned Length = 112 Gaps = 0 lIdentities = 103 (91% Simlarities
4 (3% 20 3 S. 4 Vk Aljgned Length = 112 Gaps = 0 Identities
= 104 (92% gp%?bépi}%l%@_:ﬁig(g%enégia()ipﬂal%(nra ysis of variable heavy chain
prot ei n sequeidleriti Mgtrixehloswfi t he vari abl e heavy chain protein sequences
for 7F3, 12D4 and 6Cl2 is shown in Figure 14. 30 Custal W1.4) nultiple
sequence alignhnent analysis yielded the following results: 3 Sequences
Aligned. Al i&ﬁ‘#&%‘?m@@amw@aps Inserted = 2 Conserved ldentities = 51
35 Pai rwisse @bérGEEREN I (L dgnment Paranmeters: WO

03/ 062278 PC%?A g?oooag{gdgfg()s@ E)é(ﬁ %g%f‘\‘ggﬁagﬁl y&i 10.0 Extend Gap Penalty =
0.1 SinilarPedy Bergert =g0%e uiSanPistaste=A4l i gnnent Par anet er s:

Similarity Matrix: blosum

Processing time: 0.1 seconds
10

1. 7F3 Vhvs. 6¢12 Vh

Aligned Length = 121 Gaps =0

Identities = 107 (88%) Similarities = 6 (4%)
15

2.7F3 Vhvs. 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 will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit 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.



5 Open Gap Penalty = 10.0 Extend Gap Penalty = 0.1 Delay D vergent = 40%
Gap Distance = 8 Simlarity Matrix: blosum Processing tinme: 0.1 seconds
10 1. 7F3wuhisee2276c12 Vh Aligned Length = 121 Gaps = 0 | denTiAtiossooss 107
(88% Simlarities =6 (4% 15 2. 7F3 Vh vs. 12d4 Vh Aligned Length = 121
Gaps = 2 ldentities = 52 (42% Simlarities = 25 (20%9 20 3. 6¢12 Vh vs.
12d4 Vh Aligned Length = 121 Gaps = 2 Idantities = 54 (44% Simlarities =
25 (2099 25 It will be appreciated by persons skilled in the art that
nunerous variations and/or nodifications my be made to the invention as

shown in t hRefgyendesi ¢ enbodi nents without departing fromthe spirit or
scope of the invention as broadly described. The present enbodinents are,
t her ef ore, to be considered in all respects as.illustrative and, 30 not

restrictivel WO Geros5228d P Getetsh 664gmaphylatorip prd ithicven ansmepbragie- ¢ gnd
N. P.  Ger ar dsedaboht ad&aptbylﬂhﬂallmw@doﬂmw@ Msamze;mﬂarws segnent

recept or , Annual w.of nol 808. ~5 2..Murdoch,
C and A Finn MiEths fomrbienn ke ntsertoro el i FIF PReRAIc g
i nfectious didakstious Brenoes, BRAW)20@603(AY): pp30BDB32- 43. 3. Wat anabe, H., et
al ., Analys s of pf.0
| mmunol ogi cal %pﬁ&g{ﬁaﬁgﬁgg aﬁlgé 9?98%9%‘%"2@&1%})‘9%%@?@@ qé m%]]
Novel C5a r efEpmunolagicaddetheds 199G U8 lé mdBt2%phi | functions

4. Pellas, T.C., et al., Novel C5a receptor antagonists regulate neutrophil functions

10  in vitro and in vivo. Journal of Immunology, 1998. 160(11): p. 5616-21.
5. 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
Invest, 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. 2437-48.

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.



10 in vitro and in vivo. Journal of |nmmnology, 1998. 160(11): p. 5616-21.
5. Konteatis, Z.D., et al., Devel opnent of Cba receptor antagonists.

D ff erentwalo3/obx2gs of functional responses. Journal of | mroRcUwgp0081994.
153(9): p. 4200-5. 6. Kaneko, Y., et al., Antagonistic peptides agai nst
human anaphyl atoxin C5a. | munol ogy, 1995. 86(1): p. 149-54. 15 7. Mbrgan,
E.L., et al., Anti-C5ha receptor antibodigs. Characterization of
neutralizing antibodies specific for a peptide, CoaR-(9-29), derived from
the predicted amno-term nal sequence of the human Cba receptor. Journa
of | mmunol o@laink993. 151(1): p. 377-88. 8. Canpbell, J.J., et al., Biology
of chenoki ne and cl assical chenopattractant 20 receptors: differential
requi renents for adhesion-triggering versus chenotactic responses in

| ynphoi d cells. Anaatibody thet is TEgEve wish en pxtraseligdoes) of C3aBaather than thet al . |

Chenoki ne r eqefhfial HSANE, WieBMTBOaRDIPRRNEdDr inh¥its théPiRdhaREEs90 CCR3
denonstrate i ng an ant agoni stic nonocl onal anti body. J in Invest,

1997. 99?2): -~ 178-84. 25 10. Ponath, P.D., et al., Mol ecul ar cl oni ng and
characterization of a human eotaxin receptor expressed selectively on

eosi nophil s | see co nts]. J.Ex d,, 1996. 183 . . p. 2437-.48. 11.

Ponat h, P. DZ[ et A&%@yo%ﬁcﬂﬁillgft%t%nﬁuﬂéﬁre%%P ﬁ‘g@ﬂdV lgrﬁ@ i ant ,

eot axi n. Exprtepscmnprisinegctbe savond exteicaldplardooh (residuds dako pO@pdIGSaRs suggest a
mechani smfor the 30 selective recruitment of eosinophils. J din Invest,

1996. 97%3): p. 604-12. WD 03/062278 PCT/ AU0O3/ 00084 55 Clains 1. An

ant i bodyi0t hax | s Aneatibpdsethal is Feaghiveewith sheetame epitonecdf{eR asfMEB B3 .ovheseint han

the N-ter mip@hnithaRdbuct G ifhifts e bRABMERPEY kedYsRS Or inhibits the
binding of Coa to 5 CoaR 2. An antibody according to claim1, wherein the

antibody is reactive with an epitope conprising the second extracellular
| oop (residues 12An dndib3BGthaoik rédev withthd.sake epitdpesfulsaRnatMAB 6Ceact i ve with

t he sane epit.ope of R,as MAb 7F3..wher.ei t ant i y reduces or
inhibits t hergq?ﬂH?thega%g@o%%?d}l%es%H%!bltﬁ.t eA'ﬂn@?& Pﬂ@%@/pot(lﬁ%ﬁgi s reactive with
t he sand5epitope of C5aR as MAb 6Cl12,

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 MAb 7F3 to C5aR.

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

25 8. An antibody that binds to C5aR, wherein the antibody competitively inhibits the
binding of MAb 12D4 to C5aR.

9. An antibody according to any one of claims 6 to 8, wherein the comparative
binding specificity is determined by antibody-antibody 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



wherein the antibody reduces or inhibits the binding of C5a to C5aR 15 5.
An antibody that is reactive with the sane epitope of C5aR as MAb 12[M4,
wher ei n twWe oatn6a2body reduces or inhibits the binding of ChPaTiAwo®bea®s 6. An
anti body that binds to CsaR, wherein the anti body conpetitively inhibits
the 20 binding of MAb 7F3 to C5aR 7. An antibody that binds to C5aR
wherein the anti body conpetitively inhibsés the binding of MAb 6Cl12 to
CoaR 25 8. An antibody that binds to CsaR, wherein the anti body
conpetitively inhibits the binding of MAb 12D4 to CoaR 9. An anti body
accor di ng t ollany Asvantibpdyccanprising a‘tgeast, ongH{PRiloppt Sequenserpdicitis wbstabiiallyi ng

speci 1 CltY the sHR &1 IV4HRHleNr R U ATHIRATCHROYY CHPRE LRGSR NS I t he 30

presence of (C5aR or a pol ypeptide conprising an extra ar_loop of ChaR
10. An anti bﬁﬁ@@%ﬂﬁﬁﬁé@%@?grﬁﬁ Q ID NEE28 geppeqtivgls whergindhe #EROgY chai n
sequences asredk@¥or inhibBE@el thdikd ofiQ520cCARQ | D NO 21 respectively, wherein
the antibody reduces or inhibits the binding of Coa to CcaR 35 WO

03/ 062278 PCT/ AUD3/ 00084 56 11. An anti body conprising at |east one CDR

| oop sequencE. whinharntibodpinsbatig @l dlaim tlhehs@ingtha antibodaicomptises hekugt twbai n
CDR1, CDR2 I n | 27 or
SEQ I D NO Zgﬁ?esp c%eﬁggq%?%g%% %%Fa‘%?aa tt 1?%%‘8‘? I_:a(;rt %egﬂ%ggl%glre a\gﬁgla%% S the

bi ndi ng of 5RREer CRI2 logp sequenges shewibndSEQ E0AYQAi2agSEQ 1D MO 71and SHEH2i n
the anti bodynoomeisegvdy | east two CDR | oop sequences which are
substantially the same as the variable heavy chain CDR1, CDR2 or CDR3 | oop
sequencé‘é’ shown in SEQ ID NO 26, SEQ ID NO 27 and SEQ ID NO 28

r ﬁs pecti \é eldy1.3f. 10 A%Bantibﬁdﬁﬁdcbfdﬂ@b’toadlzfiﬁrldi digldig 10| W:héﬁeih]th@ antitody Mrfér wherein
L.t B o oSOOR! L3R e S0l bRBaSE8Y 88 ecss or o4
to 102 of t hresidassi2aditb89] 5Hit 6 ch@htoskGuot tieevasiablertighinchain 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 comprising 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 inhibits the binding of C5a to C5aR.

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

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 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.

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



SEQ I D NO 19. 15 14. An anti body according to claim 13, wherein the

anti body conprises at least two CDR | oop sequences substantially as

defi ned bywoagiexx7&aci d residues 24 to 39, 55 to 61 and 94 PCa/AL®ZoaR4t he
vari able light chain sequence shown in SEQ ID NGO 19. 20 15. An anti body
conprising substantially the same |ight and/or heavy chain sequences as
shown in SEQ ID NO 15 and SEQ ID NO 17s5yespectively, wherein the

anti body reduces or inhibits the binding of Coa to CoaR 16. An anti body
conprising at | east one CDR | oop sequence which is substantially 25 the
sanme as a vacSit&tﬂsé%eéQySfcﬂmaﬁlmr@Rm,lomﬁmmriéjﬂaﬁghtaﬂnpinseqmcmmom ishown in
SEQIDNOZ%@ RO 30 or SEQ I'D NO 31 respectively, wherein the

ant i body AE es or |nh| bits the binding of Coa to CsaR .17. An anti body
according to claim 16, wherein the antibody conprises at |least two 30 CDR

| 00 p sequences WinChiBb®y é?dé@ﬁ‘ir%rtb' cRith 1 8t ﬂrﬁet%ﬁ‘lrfﬁe §1§t1 NCJ? céﬁﬁﬁh&%@ h@le&% @\)6% OC gﬁld il

SEQ ID RO ﬁﬁlﬁgm 'ﬁ%@ﬁ§§ Utggg p.ﬁfwéé a&&%w? %ldves%‘}@%% 281QPIcl ai m

17, wherein aInB®4aﬂﬂobaﬂmefvuﬁiﬂleﬁght3ﬁa1ﬁ@é@feh@eaﬁloﬁfh ih SEQIDONG:1GDR | oop
sequence substantially as defined by am no acid WO 03/062278 PCT/ AU03/ 00084
57 residues 24 to 39, 55 to 61 or 94 to 102 of the variable light chain
sequence shdfin i mm@ad}[ﬁmmﬁlg smgstarniallsaﬂmis}amdﬂdghtwdfmihnq’yt(ﬂ)aiol aim 18,

wherein the dnb, g { tS‘EQ%

substantially @Jiﬁ S %d%élsngm I%ONQ???E‘ residues 24 H%B%Eg%@lg,s toagfhe and 94
to 102 df tr?@tlb%éyrﬁéwsmg%{bﬂéﬂmbﬁn dingoldheetodhiin in SEQ I D NO 15. 20. An
anti body conprising substantially the same |ight and/or heavy chai n

sequences as,.sho in NO. 23 .a SE NO. 25 res erein
et Wody M Al G A PRI A IGS ARE GPRIPAG SaP ot Jih Egareangally o,
ant i body corthgsdnss axp wiriabledsivyashain@IBR 1 C@DRB@CI@ER?HOWS@%& asub@Wmhil aI |y

Shown 1SR PR35, SERUB R S0 I E el SRR FRSS00C o

t he ant ilBodyredudss peibhibgs therbinditg of €% toHeSaBi. ndi ng of C5a to C5aR

22.  An antibody 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.  An antibody 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 light chain sequence shown in
25 SEQID NO: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.



22. An antibody according to claim21, wherein the antibody conprises at

| east two CDR | oop sequences which are substantially the sane as the

vari abl e weasgpexiai n CDR1, CDR2 or CDR3 | oop sequences SRCEAUBIGED | D
NGO 32, SEQ ID NO 33 and SEQ ID 20 NO 34 respectively. 23. An anti body
according to claim21 or claim22, wherein the antibody further conprises
at | east one CDR | oop sequence substantigd |y as defined by am no acid
residues 24 to 39, 55 to 61 or 94 to 102 of the variable Iight chain
sequence shown in 25 SEQ ID NO 23. 24. An antibody according to claim 23,
wher ei n t he2ant i hadytiseRRktsdhgad aheass oftdvims CRR2bE 00lersi ehicdtibsdy is a
substantial |l y. as. defi ned by am.no,acid.residues 24 to 39, 55 to 61 and 94
Co 102 of t fHnRe anghed o dhumERZRd AEB M e shown i n SEG | D NO. 23, 30 25
An anti body according to any one of clains 1 to 24, wherein the anti body

al so inhibihks agt.i i I I AC, al ot her
t han Cba. Zg% Anﬁz&grﬁ%‘?‘%)doa‘c?fyq11 Cg‘%gg%g%) ﬁ%pp%é éafn@é{rggéqg? ?g\?fé%r%@ qlg?%tlﬂfg,g%vﬁer ein
t he anti bodylapsighi2azs clishiteéi3oanibodr reconbi nant anti body. WD 03/ 062278

PCT/ AU03/ 00084 58 27. An antibody according to any one of clains 1 to 25,

wherein the _antihody i chiperic i body or a humani ze [ . 28.
An anti body 2§cc02dp%‘§’°f%g]aqwg8ﬁsehﬂ“%{%lﬁ§heigr9‘&’ W{SISW%?Mb?#é’ geﬁd@/body is
a 5 class lbgRandMAD 83341 gG3 anti body. 29. A nonocl onal antibody sel ected
fromthe group consisting of MAb 7F3, MAb 6C 12 and MAb 12D4. 10 30. A
hybri doma as deposited with ECACC under accession nunber 00110609. 31. A
hybri dofd@ as$0depddiybadomi ashddpOAGT witilBC ALK Cewter accespiorommt@p 0002269. 32. A
hybri doma as deposited with ECACC under accession nunmber 02090227. 15 33.
A conj ugate conprising an antibody of any one of clainms 1 to 29 and a

t her apeut i ¢ 3dgen® hybrdoma aundgnegitadevitle E6AG (hgnden aeqession mmubopA2R%92a0.+ he
therapeutic agent is a toxin. 20

32. A hybridoma as deposited with ECACC under accession number 02090227.

15
33. A conjugate comprising an antibody of any one of claims 1 to 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
25  label.

37. A conjugate 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



35. A conjugate according to claim 33, wherein the toxin is a Pseudoni onas
exotoxin or a derivative thereof. 36. A conjugate conprising an anti body
of any orwoOamB/oel2a8 ns 1 to 29 and a detectable 25 |abel. 3CI/Auosomsugat e
according to claim 36, wherein the label is selected fromthe group
consisting of a radiolabel, a fluorescent |abel, an enzymatic | abel and
contrast media. 30 38. An isolated nuclsgc acid nolecule, the nucleic acid
nol ecul e conprising a sequence encodi ng an anti body of any one of clains 1
to 29. 39. A conposition conprising a antibody according to any one of
clains 1 to429 aAdnethopfrarimelntng fheahtbmpcthacein cllbeatmy C5aR witB3 ighd3/ 062278
PCT/ AU03/ 00 t cel
beari ng C5agﬁﬁagﬁ%g%%m6gkgﬁhﬂﬁggeg§oé£¥%9b&t 3igﬁbb S|n8%§§g%§%ﬁgl

cell to an &®Pbody of any one of clainms 1 to 29. 5 41 A met hod for

i nhibiting CoaR act|V|ty ina cell, the method conpr|5|ng exposing the

cell to an ti bod one o lto 9 42 met hod of treating
2 di sorder ivol &fﬁ@gﬂ%&rﬁmwg {?ﬁﬁcﬁa@m}ﬁ  fcg é‘EPo‘j“%tBPd CRBAISINEEHPOYNS
conpri si ng akkgellits e antitgpdy @f hiyeorseudd] obxiths &mo a9t | body of any one of clains 1
to 10 29. 43. A nethod for diagnosing a disorder involving neutrophi
mgration in a subject, the nmethod conprising contacting a sanple obtained
fromthe sudRect w@thociaomcqtmg atdisordsfr nmoanmg BBtrophit nggrati@i7in asnbjectethect i ng

i mrunospeci f A

met hod accopgﬁﬁgh?%hgﬁn?%?ﬁ%?ﬁaﬁ%QOﬁﬁg% ﬁﬁg ﬁggf&9§> b?% gﬁ{ro

usi ng Hpst@%gl cal specinens or subfracti ons of tissue or fI ui d obtai ned
fromthe subj ect 20 45. A nethod according to claim 43, wherein the nethod
is perforne nmet.hod f or, dj aghosi ng a di sorder Vi ng

neut r ophi | gra ‘BﬁhP$g§‘@%@P%E%adeﬁ@rﬁﬁ B8 "eBipR §Hﬁ?ﬁﬁéﬂﬁ¥4ng to
t he subj ect theamathbd bowyrisiig eonyacting aghmpleabtined! frdnd thikSubjattelitta vortjigas

ant hody.and S 405t BABY 1 58 e OB PRRRS v S ot o

and the sample.

44. A method according to claim 43, wherein the method is performed in vitro using
histological specimens or subfractions of tissue or fluid obtained from the subject.

20 45, A method according to claim 43, wherein the method is performed in vivo.

46. A method for diagnosing a disorder involving neutrophil migration in a subject,

the method comprising administering to the subject an antibody of any one of claims 1

to 19 labeled with an imaging agent under conditions so as to form a complex between
25  the antibody and cells presenting C5aR in the subject, and imaging the complex.

47. A method according to any one of claims 42 to 46, wherein the disorder is an
immunopathological disorder.

30 48. A method for delivering a therapeutic agent to a site of inflammation in a subject,
the method comprising administering to the subject a conjugate of any one of claims 33
to 35.

49. A method for introducing genetic material into cells presenting C5aR, the method
35  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.



47. A method according to any one of clains 42 to 46, wherein the disorder
is an imrunopat hol ogi cal disorder. 30 48. A nethod for delivering a

t her apeutwo cagen2rsto a site of inflammtion in a subject, PCrhxoseedsod
conprising adm nistering to the subject a conjugate of any one of clains 33
to 35. 49. A nethod for introducing genetic material into cells presenting
C5aR, the nethod 35 conprising contacti®§ the cells with an antibody of
any one of clainms 1 to 29, wherein the antibody is attached to or
associated with genetic material. WO 03/062278 PCT/ AU0O3/ 00084 60 50. A

met hod according to claim49, wherein the cells presenting CoaR are

sel ected fr&n t hi mptlodpccandiigabichimab, @héBial tRE¥EII8 presbiRits Eie s«%ét‘igﬂ as

nonocyt es, I i nd eoqsinophils, mast “cells an
| ynphocyt es ?ﬁ@ﬁﬁé&?%%ﬁ?"%%ﬁg%?gla%gﬁaﬁ.e%i%lkegﬁﬁss SUCHAS TARIRCKS®I o d cel | s
such as endoPA¥PPRaAges drsephinandsensimophilsumesteeliedddsdymphstyted ineRidR AT oéils,

treating5a ddenafide tellsnl noneydiGH ERANER adLfibeliQ Lot rd SRLegh 14 1

met hod conpri sing introduci ngyi nto %ﬁ%aﬁ&t"ﬂ‘t&h@&ﬁ%&% Sgloﬁi‘)l]?}ﬁfé‘? %‘glf'i de

encodi ng an antibody according to any one of claims 1 to 29 such that the

anti body is ¥xpr essethodrof tiketing & @isorder involving neutrophil migration in a subject, the
method comprising introducing into cells of the subject a polynucleotide encoding an

antibody according to any one of claims 1 to 29 such that the antibody is expressed in
10 wvivo.



