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Background of the Invention _

' Cell surface receptors for the Fc¢ portion of IgG
(Fc,R) are expressed on most hematopoietic cells, and
through the binding of IgG play a key role in homeostasis
of the immune system and host protection against infection.
By way of example F¢,RII is a low affinity receptor for IgG
that essentially binds only IgG immune complexes and IgA
immune complexes and is expressed on a diverse range of
cells such as monocytes, macrophages, neutrophils,
eosinophils, platelets and B cells (1-3). Fc,RII is
involved in a number of immune responses including
anhihody-dgpendent cell-mediated cytotoxicity, clearance of
immune complexes, release of inflammatory mediators and
regulation of antibody production (1-6).

Similarly Fc receptors for other classes of
immunoglobulin also occur. For example the Fc receptor for
IgE is present on mast cells, basophils and Langerhans

- cells.

. Both the IgG and the IgE Fc receptors contain an
extracellular Ig-interactive region which comprises two Ig-

‘1ike disulphide bonded extracellular domains of the C2 set

(7-11). These receptors are structurally conserved in all
the Ig-superfamily leukocyte FcR (including !'c,ln:l:, Fc RIII,
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Mbl ecul ar nodel | i n of Fc errLRI [ mal n dicted a tructure
conpri si ng 73f€1’?f TP § B‘“’-"P‘“F(AG) B:oC, FornanFtrV\B) _
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tnd a core FCHE PEERBAF -BieBaRATELYY. ‘BegBlisnea buThr BispIbhide pepd ™
bi ndi ng regi batwaensstyands B and F and a core of hydrophobic residues ‘
(20). The aAsn* to Ser’*’ binding region was shown to
encompass an exposed loop region (the F-G loop) at the
15 interface of domains 1 and 2.

In work leading up to tho present invention, the
inventors surprisingly discovered that alteration of amino
acid residues in the Fc receptors load to altered
affinities for imnoglobulin. '

20 Sumn:_.-z of the Invontion
' The i.nvont:l.on rolates to a polypoptido with Fec

binding abil:lt:y wherein the polypeptide is altered compared
to a native Fc receptor by addition, deletion or
substitution of one or more amino acids oompared to said

25 native Fc receptor.

The :I.nvont:l.on also relates to a method of testing
compounds for. their ability to act as an Fc receptor
antagonist, to the antagonist compounds identified by the
method, to nucleic acid molecules encoding the polypeptides

30 of the invention and to methods of making the nucleic acid
molecules. In addition the invention relates to methods of
detecting immunoglobulin, methods of removing
immunoglobulin, methods of treatment and pharmaceutical
compositions involving the pept::ldes of the invention or

35 their antagonists. -
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Desi:rA\rUﬁtS { 8268]? FPrguFPgar' es Human IgGl-dimer b:I.nd:l.%g of chiﬁe!:ﬂ: Fc

receptors. Radiolabelled dimeric human IgGl was titrated
10 on COS-7 cells transfected with wild-type Fc,RIIa

(N) or chimeric receptor cDNAs; DleD2y (O), y109-116¢ (@),

v130-135¢ (0). All of the chimeras were expressed on the

cell surface as determined by EA rosetting outlined in

Figure 1.

15  Figure 3. Human IgGl-dimer binding by Fc,RIIa alanine
point mutants. Radiolabelled dimeric human IgGl was
titrated on COS-7 cells transfected with wild-type Fc,RIIa
or Fc,RIIa containing alanine point mutations, (A) B-C loop
mutants, Lys*'’-aAla (0O), ._Pro*“-na (A), Leu'*-ala (0),

20  Vval***-ala (0), (B) C’-E loop mutants, Phe'*’-aAla (+), Ser®*’-
aAla (0), Arg/His*i-ala (¢), Leu***-Ala (X), Asp**’-Ala (EB),
Pro*-ala (a). Comparison of the lev_eis of human IgGl
dimer binding to Fc¢,RII mutants relative to wild-type
Fo,RIIa, (C) B-C loop mutants, (D) C’-E loop mutants. The

25 binding of wild-type Fc,RIIa taken as 100% and mock
transfected cells as 0% binding. Results are expressed as
+ S.E. To control for variable receptor expression between
the mutant Fc,RII COS-7 cell transfectants, levels of
expression were determined using a radiolabelled monoclonal

30 anti-Fc,RII antibody 8.2, and dimer binding normalised to

' that seen for wild-type Fc,RII. ' Typical levels of 8.2
binding in cpm + S.E : WP Fc,RII 95279; Lys'’-Ala 71660;
Vall“-ala 61636; Leu*'*-aAla 44696; Pro''*-Ala; Phe’*’-Ala

. 74707; Ser*°-ala 139802; Arg/His''-Ala 140475; Leu’**-Ala

35  121096; Asp**>-Ala 100149; Pro**-Ala 172047.



Figure 1. | gG conpl ex binding of chimeric Fc' receptors. COS-7
cell nonol ayers were transfected with chinmeric cDNA constructs:

- Dif err] DWQP6U8SK23)  [err] 109-116[err] (b), [err]130- 5  PEIAL00G06) or
Fc[err] Rl (d) The bi ndi ng of 1gG'i mmune conpl exes was assessed
directly on the nonol ayers by EA rorsrgtti ng using nouse |1 gGlL sensitised
eryt hrocytes. * Figure 2. n 1gGl-di mer binding of chineric

di ol ab
oos 7 col 1o Peghze 27,0 O ULFOHLIE niadl TBE LAS eMERb01igEH 43 O
chi neri c recdpteragbixe; region PﬁZFGﬂq:I (W&?#Vﬂ}zril}tobveéd-nrﬂpe( [err]),
[err]130- 135&&&3&;&@11@%&&1‘ e . chmr sweisnew easeio%sthﬁa G/ celd

surface as determ ned by rosettin Fi gure

Figure 3. Sstrapg,f H%G?"&?'ﬁ'ér bm& ﬁg‘ﬁ? PP@FFFRF‘I‘a 51*3%49‘ of p0| t
nut an]E s.5 Rgdmu.nbehbe.dsdl mtueibnﬁaRlafl gﬁicuaaltclg [!‘ct r]bglalbeérotuﬁes_ déncel %
transfecte e err a containin

al ani ne poi nWﬁﬂtgﬁg y‘aﬁ‘a i‘ﬂs fo also 5 Lys[err]-AIa([e?r]),
Pro[err] -Ala ([err]), Leu[err]-Ala ([err]), 20 Val[err] ‘Ala (0), (B)
C-E loop nu he _ %&EH’

Arg/ Hi s[grr]i’%ﬁ&?[ Err][)B'iE. é}‘err#&fée &?“‘]A%n[ g?rg] %[err le 2.

Pro[err]-Ala ([err]). Conparison of the |levels of hurran | gG1 di mer
bi nding to FeigakbREl. "Histbyrafl showinhothel dffdee of muthtlions| Bkl age( C)

B-C | oop nutants | o nmut agt he 25 bi nding of wld-type
Fc[err]Rila F&E tég) ?gwggﬁdgmg' E'“:I';:f‘amsf ected cells as 0% bi ndi ng.

Results are expressed as .- + S.E. To control for variable receptor
expres nb a Pagg 1B celel ts,
| evel ss'l'oq‘) ﬂl%ﬁa 7' SF%%E ?:ghdg erm Eﬁ é u’ﬁg% rzgd:sckil g&eﬁg%& %%gcl onal
‘30 anti- FCPEFPPRPI b&ﬂﬂﬂ-&d’ditﬂ& @@i-mer bi ndi ng- normal i sed to
that seen for wld-type Fc[err]RII Typlcal | evel s of 8.2 binding in
cpm+ S.E V\I FgLerr] glrlaph 8 %ic eﬁlc?r 7iggohhich chimeric _

receptors bind IgE, ecy ( ), yey ( ), ¢cC’ (), BF ( ) and

ec (). o

15 Figure 9. | Photograph of :SDS-PAGE showing specificity

of the fusion p:oﬁein, (HSA:FcYRII) for mouse IgG2a (Yy2a)
IgG2b (Y2b) and HAGG but not for Fab’2 fragments (1302).
Shows epitopes present in the fusion protein as detected by
four different anti-FcYRII antibodies (8.2, 8.26, IV-3 &
20 8.7). The fusion protein was radiolabelled with I!?* and
. precipitated us:l:ig Ig or antibodies shown then subjected to
SDS~-PAGE after reduction. ' '

Figure 10a. G:aph-'nhow:l.ng' the eiegrance of HSA:FCcYRII
(-3~ ) and FcYRII (-—@—) in the blood.

25 ‘Pigure 10b. Graph showing failure of HSA:FCYRII to
accumulate in the urine affinities. '

Figure 11. Graph showing the binding affinities of
HAGG to HSA: rcynn-siuca (0) and HSA:silica (0). HAGG did
not bind HSA:silica. :



Val [err]-Ala 61636; Leu[err]-Ala 44696; Pro[err]-Ala; Phe[err]-Ala
74707; Ser[err]-Ala 139802; Arg/Hi s[err]-A a 140475; Leu[e\r/\H’-Ala 35
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PCT/ AU95/ 00606 - - 4- Figure 4.
Mol ecul ar nodel of the extracellular Ig i nteractive region of

Fc[err]RIl putatively involved in the |5nteract|on WwWith- IgGl The

posi tion. of t hgslaoRs g ?nd G A mué&:&%&d a%'I:QP &ﬁiﬁﬂ’ 31 2k

i ndi cated. Exanples o m Nno acl t| ons o
receptor funct SeRuehee afc HShs MEFrPN%d Gly[err] are al so shown

Figure 5. di gonuo‘ﬂ eotl. des used | n SCE— PCR of Exarrpl e 2. Fi gure 6.
Hi st ogram sho the ffect of ns,on I re
i mpunogl obul in erg' Y gure ? &Pg H&té 85@&%80323&1?5 on
recept or _ Mm:llﬂqdlaﬁg tmmsi]ommrduﬂmr rdgHSA-FcR (g€ )8.tds aph'
Sfow N0 efg! ¢l B4 Wablhnll oliUAGH. © the rdduit¥rlit kbl rdid 11s O
o denoted by (—ER-).
Figure l4a. . ELISA studies of serum from a patient with
rheumatoid arthritis. Plates were coated with anti-rcrnn
antibody and then with rec. s!‘chII.
10 r:l.gure 14b. Shows results o£ plates coated w_it:h
rec.sFCRII. ' -
Figure 15. Graph of heat depleted HAGG using Fc,RiI-

HSA silica (0). This shows that immune complexes are
depleted from liquid by incubation with HSA:Fc,RII protein

15 silica resin but not by HSA-silica resin (0) no silica is
denoted by (H).

Figure 16. Graph showing no depletion of monomeric
immunoglobulin using FeRII-HSA silica. This indicates the -
fusion protein does not bind monomeric Ig.

20  Figure 17. - Titration of rsFc,RII from various sources.
The binding of the recombinant p:otoin_ £rom various sources
is detected by use of anti-FcRII antibody 8.2 followed by
anti-mouse Ig labelled with peroxidase. The sources of t:hé
recombinant protein are CHO cells (CHO rs FcR) (—6— ),

25 bacteria expressing a fusion protein consisting of the
extracellular domains of FcyRII fused to maltose binding
protein (C2 MBP-rsPcR) (), the extracellular domains
of rc,aztl'::'-'c:l.oavod from the FcyRII maltose binding fusion
protein (C2 rs FcR) (-{J-). A fusion protein (d2) ¢ )

30 was used as a control. This contains a single FcR domain
and has no functional activity. '



() . 15 Figure 9. Phot ogr aph of SDS- PAGE show ng specificity
of the fusion praotein, (HSA:Fc[err]RI1) for nouse | g&Ra ([err} a;

| g&b ([eWﬂ’f@;s%nd HAGG but not for Fab'2 fragnments (1302?“‘“’9 00506, s
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anti-Fc[err]RII antibodies (8.2, 8.26, IV-§ & 20 8.7). The fusion protein
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shown then sup a0
G aph show ng %ﬁg €I ear ance o Al Fc[ er r?sRl If&yq£qﬁrr] andgaFgTHerr] R?I
([err]) in t eciRHody lgmm@ fackayxs %ﬁfﬂshd%m‘ tion R% of

HSA: Fc[err] R aépem:s' eeﬁanmaéselmhnsmreﬂzﬂfmsaaﬁuy - Figure =
11. G ap h Shf the bi ﬂ af f n# es of i Etl—ﬁ ﬂ
HSA: Fclerr] Rl?"é (f'é’F?]? A c‘&"(o? trpted on Hagg gaated, |
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PCT/ AU95/ 0060 u
Nucl eot i de an p‘? ugate. = Titration of normal serum i8 also sh&kH!(8o1émn

. No inhibition of activity was seen with normal serum
hut, all sera except column 12 profoundly inhibited Fec
receptor binding to Hagg.

10 Figure 19. Names of various peptiods and absorbences
thereof ‘in the test for antagonist compounds. ) {

Detailed Description of Preferred !mbodimegts
The invention relates to a polypeptide with Fc

binding ability wherein the polypeptide is altered compared

15 to a native Fc receptor by addition, deletiom or
substitution of one or more amino acids suéh_ that said
alteration results in improved characteristics compared to
said nature receptor. '

The term "a polypeptide with Fc binding ability"

20 means a polypeptide or protein comprising natural or

| gsynthetic amino acids which has an ability to bind the Pc
region of immunoglobulin. The immunoglobulin may be of any
class such as IgG, IgE, IgA, IgM or IgD. The
immunoglobulin may be derived from any animal such as

25 human, rat, mice, cattle, sheep, goats and other domestic
animals, including birds such as chickens, ostriches and
emus . o _ o

-The term “"altered compared to a native Fc

receptor" means that the polypeptide is different to the

30 native Fc receptor. Such difference may include
differences in :lmunogiohu_lin binding ability, difference
in therapeutic ability ., am:l.no acid composition or
solubility and the like. -

_ The term ."':I.mproved characteristics" means that a

35 desirable characteristic compared to the native Fc receptor
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sequence of HSA: Fc[err] R | DNA. Fi gure 13. G aphs show ng

results of udi es on the ability of the fusion protein,

r SHSA- FCR ( e%ﬁg bi nd i nmune conpl exes. The reconbi RANWAUSHBERS or
rsFcR i s denot ed by ([err]). Fi gure 1l4a.. ELI SA studi es of
serumfroma patient with r heumat oi d ar.;hrltls Pl ates were coated
wth anti-Fc[err]RII anti body and then vmth rec. ch[err]sél:?II[ 10

Fi gure 14b. . éﬁé&ts | r5a ST £t | &&&

Fi gure 15. ﬂ] £ aigfiieéjl et ed HAGG usi ng I%[errl *—&
silica ([err]) F q, (gerum %IH%‘H 9% othe

l'i quid by i nculnnlxbumida Hok hederdd RL |!:K&ﬁﬂ1ﬂ:ﬂé or Shaké xH&si n but not

by HSA-silica r denoted by ([err]). Figure
1>E/3 G aph s ﬁ!a%#@ 44‘%’0‘#% nmonomneri c I mmunogl obul in using -
Fc[err] RII5HSA silica. TH-'lnsq fdizat: emhddiment thesipresent d:mreht&nmot bi nd

I IR | | [
ng?gﬁ;' gou?cesr&hted: w £ Iynpg.poﬁid{e&{réenco [ nant&l:f ﬁél nﬁH‘om varl OUS ’
sour ces %tmw da dgan ¢ -regeptornlikn chuwm ay

anti - nouse | g leirddedl abiTitie e i BRSE . inbinSFLEIREFL D fwidi¥fein sai® QIR PEE!
protein are %(ﬁ:ll.tir (:l.%E %rs gthR)alguerE r@ 'alteration of one or more amino

10 ' acid residues which affect immunoglobulin binding.

' The phrase "Fc receptor-like molecule" means a
- molecule which is able to bind immunoglobulin to at least
some degree. The immunoglobulin may be IgG, IgE, IgA, IgM
or IgD. The molecule will usually be a peptide,

15 polypeptide or protein, or made up, at least partially, of
‘amino acids. In its most usual form the molecule will be a
peptide composed of a number of amino acid residues linked
by peptide bonds. The amino acid components may be natural
or synthetic and will be known to those skilled in the art.

20 ' The phrase "an altered ability to bind

 immunoglobulin® means that the molecule has an _
‘immunoglobulin binding acé:lv:lt:y different to that of one or
more native Fc receptors. This includes the ability of the

- molecule to bind one form of immunoglobulin compared to

25 another form of immunoglobulin i.e. where the molecule has
‘an altered ability to bind immune complexes, aggregates,

 dimeric or monomeric immunoglobulin compared to a native Fe
receptor. The activity of the molecule may be increased or
decreased compared to a native Fc receptor for a given

30 immunoglobulin class. _

' ' The phrase "alteration of one or more amino acid
residues which affect immunoglobulin binding ability" means
that the comparable amino acid residue or region of amino
acid residues, implicated in immunoglobulin binding in a

35 ' native Fc receptor are changed in the Fc receptor-like
'molecule. The amino acids implicated in immunoglobulin
binding may function directly in immunoglobulin binding



25 bacteria expressing a fusion protein consisting of the

extracel | ins of Fc[err]RIl fused to naltose bi nd| tein
(C2 MBP- QPM?ZH] ), the extracellular domains E%f’épﬁ'?ﬂ%g
cleaved fromthe Fc[err]RI I maltose binding fusion prote| n (C rs FcR

([err]). Afusion protein (d2) ([err]) 30 g was used as a control. This
contains a single FcR domain and has no functional activity. WO

92/ 08512 o OF may be involv%d :]!.nd:l.recta:.y suEETAH%P I/ ﬂﬂlﬁlﬁﬁaining the
- 6- i gur e 0 ion 0 e

Felerr]RI 1 b FHRGRiES (ARRAPEHEY f Elp FeSpPhar| by ERAt BIndTgcrn oo
i n the HRP- Huedwf er rthe | changéd(a)smyy be th&atresult' ofcimsé¢rtionns 1-14) -

was titrated & cggt%g? 1:94:% s prior to addition of the HRP fusion
protein conj ugat e |on o “normal serum.is al so shown (col um

15). No Bnhi bition of amemwm inventoxs havedeternined thagtamine *
sera except C&%Mi@&&ioé‘fdfﬂgiaﬁhbbfeﬁffdues iheeRet 8{rpt Nghay to

thoreof in tedeRd demaing 00 Fo8 BOR IASOBECE sSBdRtnt RPURRYET pt | on
of Preferred fuitiweionis binding of :I.mibglohurml.omethées_ to a
pol ypepti de V@awzfgellular .r;_e__g:l._ohs of Fc receptors for immunoglobulins
10 are conserved it is expected that similar regions of PFc
receptors for other immunoglobulins such as IgA, IgM and
IgD will be implicated in immunoglobulin binding and hence
be within the ambit of the present invention. :

Preferably the Fc receptor-like molecule is ‘in

15 the form of an isolated preparation meaning it has
undérgonq some purification away from other proteins and/oxr
non-proteinaceous molecules. The pui;:l.t;_y of the preparation
may be represented at least _40_96 Fc :e_ce_pi:or_—l:l.ke molecule,
preferabiy at least 60% Fc :ecépt:or_—:l,:lke molecule, more

20 preferably at least 75% Fc receptor-like molecule, even
more preferably at least 85% Fc _recept:oz‘-_l':ll:e molecule and
still more preferably at least 95% Fc receptor-like
molecule relative to nbn-l_"c receptor-like molecule material
as determined by weight, activity, amino acid similarity,

25  antibody reactivity or any other convenient means.

The Fc receptor-like molecule may be bound to a
cell membrane or a support means, or be soluble in form.
Where a pharmaceutical use is indicated preferably the
molecule is soluble for example as a genetically engineered

30 soluble molecule. .

Soluble Fc :eceptor-like molecules can be made by
‘methods such as those of Ierino et al J. Exp. Med. (Nov)
1993.

. . The molecule may also be labelled with a reporter

35 molecu:l.e providing, under suitable conditions, a detectable
signal. Such reporter molecules include radio-nﬁcleot_ides,
chemiluminscent molecules, bioluminescent molecules,
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protein conprising nat ural “or synthetlc ani no aci ds which has an
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desirabl e char dﬂiwzﬂidn; mw:iﬂ:d:ﬁ:lmﬁ lex nﬁhwdhanguemmri“ aniid acid
96/ 08512 006
70U (o oeparesromaned 50, AaNATR L RRRRG (dhe pastve o

bi ndi ng adf| i t yecentss mmvdddm sheyhands flaox £he mukant, vaxiantenx de
for use as a 1 laRAitive Hay e deiived fn‘wﬂm%cﬂﬂf@ﬁwus.

Such animal species are preferably mammalian species such
as mice, rats, rabbits, bovine, ovine, porcine or caprine
species. | | |

15 Deletion, insertion or substitution of amino
acids to produce the F¢ receptor-like molecule of the
present invention may be performed by known means. Where
the Fc receptor-like molecule is recombinant derived, the
nucleic acid encoding the molecule will have incorporated

20 in its sequence the appropriate code for one or more amino-
acia inser_tibns or substitutions or have undergone the
appropriate deletion from its coding sequence. Where the
receptor-like molecule is produced by de noveo peptide
synthesis the desired amino acid sequences may be

25 incorporated. .

Insertions or substitutions may be achieved by
placing a stretch of amino acid residues from another type
of Pc receptor into the Fc receptor-like molecule which is
being constructed. For example the first domain from one

30 receptor such as Fc, receptor may be used to replace the
first domain in Fc, receptor to produce the desired result.
Alternatively, or in addition, sité directed mutagenesis or
other techniques may be used to achieve amino acid
substitution. Deletions may be achieved by removal of one

'35 or more amino acids.

' Substitution of amino acids may be conservative
by replacing an amino ac:!.d with a residue of similar



5 In a first enmbodi ment the present invention relates to a

pol ypeptide with Fc binding ability wherein the polypeptide is an Fc
recept or WORE8A2 ccule with an altered ability to blanT AHEV98¥obul i n
wherein said altered ability is brought about by alteration of one or

nore am no 10 aci d residues which affecé |nnunoglobulln bi ndi ng.
The phrase "Fc receptor-1like nol ecul e" R nDIecuIe whi ch is abl e

Lg Pl:jrclid iIgTI;urhwjl\*Lto l%]ﬁe @Wr&ﬁ usua Wa pep |ndren,iy

15  pol ypepthﬁjé-n}rﬁsﬂqnwe Gfi%d%ﬂ!iﬂ@ kbt least partially, of am no
acids. Inits nmost usual formthe nolecule will be a pepti de conposed*
of a nunber -ef—ari-Re Qf‘lr“l resi-dues-linked h\l npm‘lrlp hands The ani no
acid conponents may be natural or synthetlc and will be known t hose
skilled in the art. 20 + - The phrase "an altered ability yo bind
i mmungl obul i n" means that the nol ecul e has an i mmunogl obul i n/bi ndi ng
activity different to that of one or nore native Fc receptgfs. This
includes the ability of the nol-ecul e to bind one form of
i mrunogl obul i n conpared to 25  another form of immunoglobulij i.e. where
t he nol ecul e has an altered ability to bind imune conp exes
aggr egat es, di meric or monomeric inmmunogl obulin comparfd to a native
Fc - receptor. The activity of the nolecule may be incipeased or

- decreased conpared to a native Fc receptor for a given 3 i rmuogl obul in
cl ass. The phrase "alteration of one or re amno acid
resi dues. whi ch af fect imunogl obulin binding ability" ans t hat the ‘
conpar abl e am no acid residue or region of am no aci d residues,
inplicated in i munoglobulin binding in a 35 natiye Fc receptor are
changed in the Fc receptor-Ilike nmol ecul e. The/ami no acids inplicated

i n imuogl obulin bi ndi ng may function directfy in i mmunogl obulin
bi ndi ng _
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may be inv ved I ndirectly such as by maintaining the structural |
integrity of 0P8 2ceptor so that binding can occur. TREVANSHYNSP6;)
may be the result of insertion, del etion or substitution. 5
The present inventors have det er i ned t hat agino aci d residues or
regi ons of residues i.n the first and “seCond domai ns of the Fcl[err]RII
receptor and Fc[err] | receptor - functepgiph d M bi ndi ng of i mrunogl obul i n.
As the extracel'1 ular regions of Fc receptors for immunoglobulins 10
are conserved it is *eXxpected that sinilar regions of Fc receptors for
ot Aer i munogl obul f nssaitable residuehl 68 amino aBid Bubae itwklionat €d in
i mmunogl obul i n bi ndi ng and hence be within the ambit of the present
i ngenti on. o Preferably the Fc receptor-llke mol ecule is in 15
the form of anQuiginald Resdduenti on Exempig et i pmger gone  SOne
purification away fpgg other proteins aggéor non- prot ei naceous
nol ecul es. _The purity of the preparation may be represented at | east
40% Fc rec%pt or- 1 i K%l ecul e, _ preb¥®ably at | east 60% Fc
receptor-1|ike nol eca&;e, nore 20 pref egBh} Y Bigl east 75% Fc receptor-like
nol ecul e, even re preferably. at agast 85% Fc receptor-like nolecule
and still m)reABPef erably at |east“9%% Fc receptor-1like nol ecul e
relative to non-Fc Ceseptor-|ike nol ecuSerrrat erial - as determ ned by
wei ght, activity, agjgo acid simlarity. anti body reactivity or any
ot her conyveni ent neans. ﬁe Fc receptor-like nolecule may be
bound to %0 _ ceI‘Pl‘Frenbrane or a suppdt® neans, or be soluble in form
' Gly Pro
His ' s Asn; Gln
Ile ' ' Leu; Val
Leu. Ile; Val
15 Lys : Arg; Gln; Glu
Met | Leu; Ile |
Phe Met; Leu; Tyr
Ser Thr
Thr _ Ser
20 Trp TYr
- Tyr  Trp; FPhe
Val , Ile; Leu

Alternatively substitutions may be with an amino

acid of different chemical characteristics imparting a
25 different character to the molecule when compared to a
native Fc receptor.

In a preferred embodiment the invention relates
to an Fc receptor-like molecule having enhanced ability to
bind immunoglobulin wherein the enhanced ability is brought

30 about by alteration of one or more amino acid residues
which affect immunoglobulin binding ability.

The phrase “"enhanced ability to bind
immunoglobulin® means that the molecule has an
immunoglobulin binding activity higher than, or increased



- Where a pharmaceutical use is indicated preferably the nol ecul e S
sol ubl e o&068 le as a genetically engineered 30 sol u
Sol ubl e gﬁreceg}or-l i ke nol ecul es can be made by ne?llh(gré‘gw

those of lerino et al J. Exp. Med. (Nov) 1993. The
nol ecule may al so be |abelled with a repogger 35 nol ecul e providing,
under suitable conditions, a detectable signal. Such reporter

nmol ecul es i nebuderbadte m,nucb%ﬂﬂmvderc receptioaiinia given classcul es,

bi ol um nescent nol'ecul / Q85

PCT/ AU95/ 00606 . E‘ib alter)ﬁ@igg 8§ lﬁe or morg amino a]cﬁ.u of«?gé"gﬁfs

nol ecul es or mazpeedn Cherfidirptyos secopdedomain.i ncl ude horser adi sh z

per oxi dase, gl ucose Oxiyfla$e, the Pk~ receptBragigs HB18cATS Babain®

phosphat ase anpngst oth Pref erably the Fc receptor-like
ol ooul & |5 SRBsBCed abd 13y, ta, bind T9G. Bre { pdterations i the rc-
r ecep:jor V\hThﬁmaabm‘aJi&t tbhg.nﬁa.uaeaemhddsktdmml/a,b C/C'C ABA/0FES ah
pepti de ic er S n stidytion or other
changes to |?§ga;|°§§g #@I}%"‘ @/ﬁegg&‘agg cor"%g 2‘ ‘#’% 53?1 é’t (9 receptor.
The native Fbereaftescepeother dviopisnddensiifieds :I.horthehwm 3«&iant or
derivative % fthgmrh g

speci es arengrEe ergE%? rﬁr%mm mn%gg?g's.i;‘brc?'usﬁw %%cegé:orrsidg. ralbsrbgat
bovi ne,1®vi neargdex andoddentds n the-Exapples. The term [ etion,

i nsertion or "idhﬁ.ﬁrhtl.bhtﬁl" ﬁBa&@ @@ino acid residues that occur in the

same position on the native Fc receptor which comprise the ‘ :
putative loops. It also includes egivalent loop structures
in other native Fc r_:_ecept:ors. In addition all of the amino

15 acid residue positions discussed herein are relative to the
amino acid sequences of Fc,RII or Fc¢.RI.

The loops of F.,RII are as follows:

Domain 1 A/B Glu!® - Ser*
' c/c’ Asn*’ - Ile‘*
20 E/F Asn* - Asp®
Domain 2 B/C Ser'® - val*®
C’/BE  Phe'® - Pro’*
F/G Asn®™* - Ser'®
G/A strand _ val” - Pro*

25 Loops fo_:_ !',_,21 are:

Domain 1 A/B Asn' - Asn®

c/¢’  aAsn® - Leu®

. B/F Lys®* - Glu®
Domain 2 B/C. muo mn-l

30 - C’/E Tyr'*® - Hig*
P ./G LY‘I.S‘ - 113169

G/A strand . Vval” - ser”



acids to produce the Fc receptor-| i ke mol ecul e of the. pr esent
invention may. b rformed by known neans. Were the F r-like
nol ecul e | §V¥3€Wnant derived, the nucleic acid encogll’én‘gxﬁ%[é(ﬂmm4

nmol ecule will have incorporated 20 in its sequence the appropriate code
for one or nore am no acid insertiong @g substitutions or have

under gone t he appropriate deletion fromits- codi ng sequence. \Were the

receptor-| ke ml ecyl e | 3183iNARha"E ol &1 WRCEHY idbiain oBWINEESI S e
esired anino acid Sequences rray be 25 r por at
Insertion or sHeCERCREFrikeaMmplnc @Eﬁi’%’f or %%c’r‘?ﬁ}'%f‘%tm%fin

am’nOt aCl? rkeSItﬁléeﬂbllh.Ufﬁ'&mfdiﬂ/dﬂWG loopy, F!hdmlfﬂm strand (which
receptor-1like molecule e i ng constructed. For exanple the
first domain fFEMRARES; g‘]m%splt m% as Fc[err] receptor may be used to

repl ace th® = flrst dmﬁon&hlﬂc[ﬁw]m sompyige Auhstitution f
result. A t [ EShFéran nesis or
ot her techni ques may t')ﬂea%ués/ea(f!;o achi e ééﬁhcﬂif‘yd& e

ve am no acid SUbStltﬁ‘P n.
Del etions nay abstitarden,y R Fhanges lngludg by, are :g‘é d to
Substi tution ofzﬁmwﬂwmwmﬂyﬁu,e serindy asphregiwe avxani no .

g&? A&E?OSGBES"IM Osfynséhn;rl.iac neutra.:l\./gr garmg_u&}m_ ac::l.d?)r op%?ﬂ" es. For
exanpl e, 10e apreferabiy tls ireplacement isbxlaminecordance with Table 1.

More preferably the alterations are at the
following positions 133, 134, 158, 159 and/or 160.

Still more preferably the Asp* and/or Pro**

. residues of FcYRII are replaced by alanine.

15 : Where the Fc receptor-like molecule has an

enhanced ability to bind IgE preferably the alterations in
" the first domain include changes in A/B, C/C’ and/or E/F
loops and/or the G/A strand that connects domain 1 and
domain 2. _

20 . Alterations to the second domain of a Fc
receptor-like molecule specific for IgE include changes in
the B/C, C’/E and/oxr F/G loops. |

More preferably the changes are at the following
positions 130, 156, 160 and/or 161. '

25 Still more preferably the Trp®*°, Trp*¢, Tyr'®
and/or Glu’** is/are replaced by alanine.

In another preferred embodiment the invention
relates to an Fc receptor-like molecule having reduced
ability to bind immunoglobulin wherein the reduced ability

30 is brought about by the alteration of one or more amino
acid residues which affect immunoglobulin binding ability.

‘The phrase “reduced ability to bind
immunoglobulin" means that the molecule has an -
immunoglobulin binding activity lower than, or decreased

35 compared to, a native Fc receptor in a given class. This
includes a reduced activity for binding of one form of
immunoglobulin such as, for example, dimeric
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- 11 - : Table 1 Sui t abl e

resi dueVP3M82 o acid substitutions Oi gi nal ResTGH/AUSI00645, o ypy| a1 y
Substi tutions Ala Ser 5 - Arg

Lys Asn An; _Hyg - - Asp Au

Cys © Ser : A@n ' Asn 10 Au

Al a nﬂu\h9g . Pro H s Asn; dn
Ile Lt 1°|Pe“l}in\7al lle; Val 15

Lys L AThe edﬁcedeh}ndiw abimv may be brought ahaut ||

Pﬂe by deletildiis, :Ilrﬁa:tiﬁns or substifiitions of amino acildr *

Thr

10

1s

30

35

residues §. t:%:oe first r:p the second domain Ty Preferably the
reduced binding ability will be the result qf substitution
or deletion of one or more amino acid residues although
insertions are also clearly contemplated.

' Preferably substitutions will be with an amino
acid residue (matural or synthetic) which has different
chemical characteristics to the corresponding amino acid in
the relevant native Fc receptor in question. Such as for
example the substituted amino acid may have different
charge, acidity or basicity.

The additions, substitutions and/or deletions may
be made in accordance with standard methods as described
above. . .

Where Fc receptor-like molecule has a reduced
ability to bind IgG preferably alterations in the first
domain include replacement of that domain or changes to the
A/B, C/C’ or E/F loops or G/A strand. |

More preferably the changes are at the following
positions 10 to 21, 42 to 48 and/or 59 to 62.

Alterations to the second domain of a Fc
receptor-like molecule specific for IgG preferably include
changes to the F/G, B/C, or C’/C loops. _

More preferably the changes are at the tollowing

. 8till more preferably the first domain is deleted
or replaced by a domain from an ¥Fc receptor for another
immunoglobulin. .

_ _ Alterna.tively still more preferably the Lys®'?,
Pro’*, Leu®, val*‘, Phe'’” and/or Arg/His'' of FcRII is/are
replaced by alanine. '

Where the Fc receptor-like molecule has a reduced
ability to bind IgE preferably alterations in the first
domain include the A/B, C/C’ or E/F loops.

(L9



Tyr Trp; Phe Val Ile; Leu

Al t er nat [ \éﬁ %ﬁt itutions may be with an am no aci d of (ﬁ'l’g‘iiﬁé’%%

chem cal Zstics i nmparting a 25 di fferent character

nol ecul e when conpared to a - native Fc receptor. In a
-preferred enbodi nent the invention rel ates to an Fc receptor-like

nol ecul e havi ng enhanced ability to bi nc? | mmnogl obulin wherein the

enhgnced gbl lity is brou@ﬁ?:};é%reﬁ%l Y%Eét@iﬁidr@él ffe (e €lie "BHT1EWiHG
aci d residues ec 0

The phrase " enkﬁ%%gtl%?l pythe Sm g’hgplob ﬁg h@ pRA/ oFHa°
rml"ecul e has anto €2.i mmunogl obul i n bi ndi ng acti vi ty h| gher than or

| ncreased . VIO 96/ 0851 terations in the second domain of a Fc

PCT/ AU95/ 00606 SoRt Conpar ed
to, a nati®e Fcreceppovrlikesmglecule| specific for IgETpreferablyi dncdmrdenc

or nore am no a&hgnagglgaeehe F/Grmé.pg bi‘ ghg ibéﬁb or second domai n.
Where the Fc receptor-1like nol ecule

abi | i to bind '
e or e erabl 5 ot or at | MePe pEsEsTably| fhanons AFa §6 PRS| G CHOERLAELERE,
the A/B, CC apdidowing pbsEtienps asd/ol3Z, A155|;amss &hd/brops9ref erred

L0 otur SR EL, &S (gl 9P Sal g bbb gably | PRaRHIE! 146 Bar o
10 Val?**) of Fc.RI is deleted or replaced by a B-C loop from a
receptor for another immunoglobulin. ,

Alternatively still more preferably the C’/E loop

(Ser'*® to Thr'**) of Fc,RI is deleted or replaced by a C'/E
. loop from a receptor from another immunoglobulin.

15 ‘still more preferably Tyr***, Glu**?, vall*®*, Leu**
and/or Asp'®® of Fc,RI is/are replaced by alanine.

In addition to the alteration discussed earlier
the alterations contemplated may be other alterations which

. make the polypeptide useful as a therapeutic or reagent
20 Thus the alteration may be in the form of an addition
deletion or subtraction. For example where addition is
contemplai:ed a polypeptide or other suitable molecule may
be added to a native Fc receptor in order to increase the
size of the molecule or to provide a linker which links a
25 native Fc receptor with a reporter molecule.

In a second embodiment the invention relates to a
polypeptide with. Fc binding .ab:llity wherein the polypeptide
is altered compared to a native Fc receptor such that the
size of the polypeptide is larger than said native Fc

30 receptor. - - _
' The inventors have surprisingly found that the

‘addition of an amino acid sequence to a polypeptide with Fc
binding ability not only results in an extended life in the

body of an animal but also retains biological acti'&ity of

35 the Fc binding component. Thus, the augmented polypept:ldé

has a greater serum half life compared to soluble protein

| with Fc binding ability and is therefore capable of being



10 earli er and identified in the Exanples. The term "equi val ﬁnt s"
nmeans am E}rﬁdsg resi dues that occur in the sane p05|t|on on the
native Fc recep br whi ch conprise the ~ putative | oopsPCHAUZYY06

i ncl udes eqival ent | oop structures in other-native FC receptors. In
addition all of the amno 15 acid resi_df positions discussed herein are
relative to the “amno acid sequences of Fc[err]RI| or Fc[err]Rl.

I f f ' uferr]
ThgengPS 0 mE&be?E]EBhltiﬁbea%Se Qlﬂ%[ugrirc] t_haﬁ)?er'l}]%efg&l Bolubld
E/F Asnf'@ﬁ"]" TR «?FPJ'”” Domain 2 - B/ C Ser[err] - Val[err]

ClE Phe[err]s - Pro?:ef]arably the polypeptEde withAFe[ BihHingSer[err] =

Somern a9 \ppitiey 13 4G Bh 150368 lrorn’ Buch WP Uua gepkFlibed "L,

Domain 1 2

Leu[ err]5 earlier i.n relption to ghiec Fic| receptior-ljike molBoumden 2 B/ C*

Trplerr] - Lys[err] 30preferably the B'oﬁ.ﬁpeptlﬁﬁ[ SEr he gﬁ%ﬂ{:i}m is ip,

F/G . Lys[ etr:illblel | eLnr verere it is to be used .’m se:nm or other A

strand ¢
administration routes requiring solubility. This would
generally mean that the transmembrane region is not

10 included however the intracellular region may be included.

Preferably the augmentation of the F¢. binding
polypeptide is achieved by linking an amino acid sequence, ‘
such as a second polypeptide or other suitable molecule to
a peptide with Fc binding ability. The peptide with Fc

1s binding ability :li_ey be a native receptor, a modified native
receptor (for example a receptor without the transmembrane
or cytoplasmic regions) or a Fc receptor-like molecule as
described earlier. _ L

Preferably the polypeptide with Fc binding

20 ability is of a size larger than about 67 kD since proteins

below this size are excreted by the k:l.d.neys._ More

. preferably the polypeptide is in the size range of 67 to
1000 kD. Still more preferably the polypeptide. is
approximately 100 kD.

25 - Preferably 't_he augmentation is achieved by adding
a peptide, polypeptide or other molecule which is well
tolerated in an animal. Such peptides or polypeptides
include human serum albumin (HSA), bovine serum albumin,
other Fc receptors, immunoglobulin from any species,

30  cytokines, complement regulating molecules (eg. CD46, CDS5,
CD59), complement receptors and cytokine receptors. Such
additions could include more than one molecule of the same
or a different type. The other molecules suitable include
dextrans, cerbohyd:ates, polyethylene glycoland synthetic

35 pPolymers.

The polypeptide may be directed egeinst any class
of Ig. Preferably the polypeptide is directed against IgG
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- 13 - Alterations to the second domai n of ap

receptor-1 i (e”% sé%:ul e speci-fic for 1gGinclude changes in EﬁA}Jﬁsmg?GC

C /E and/or F/ G loops, and/or- G A strand which -connects domains 1 and
2. 5 Preferably the changes cangki se substitution of one
or nore am no acids especially a conservative - substitution. Such

_ clhanges i ncl udQ”but e Eviin |ndird qﬁ,—éﬁml:alhly rtﬁ:ﬁé wmptby??lmhm ch'yRII
gl ycine, seri ney el smal | synthetic neutrally charged ami no
aci ds. Most 10 %%iﬁgt# 'Pé’ %‘pl acenent is alanine. - Mor e
preferably the al teratr or!healnplaapepﬂde wi&bl!m\bm#nmmbﬂ#ﬂmym
158, 159 and/ ory,d8dl, #@5& rabl p[err]

and{ or Pr okerr]p reS| duu'lsyo? KE'T&&HQI are aaé%d &??]g?u ne.

Wiere the fic rexegambinant haolegyas a 'é?uf%c%ﬁ" &®in; 19Tt o b| nd

| gE preferably ammﬁﬂmw Ntwo cw €5 imélp 'Be proGuced SEpaLLtely

A'B, CC andl | d/ G A strand,t d
Y and . donsit Feogubinast ol ‘of otnar makat, T CBrR GOEMr 0 of o

Fc recept cﬁlttemmelmlmpmllborhfmmﬁenulm baomade via t he
B/C, C/E and/ o) e are
at the follow" eféﬁé %ﬁ‘%’n’é’ 130, i%% mi%&gmd* é%?éi‘:&égﬁ iﬂ%ﬂgﬁé
Still nord0prefdetall lmﬂr%err] Trp[err], Tyr[err] and/or G uferr]
is/are repl aced by aI an| i, a third embodméﬂtmrﬁvéﬁ@{@ﬁrfdlﬁf@ﬁ’dtmt
the i nvention 13 an Fc i“fe nol ecule havi n reduced
po ypept th Fc b ty comprising a omponent

capable of detection.
The term "component capable of detection” means

15 that the polypeptide is linked to or contains a detectab].e
eignal such as a reporter molecule, a biosensor or a
molecule which may be directly or indirectly detected . The
reporter or label is a component which is capable of
detection such as by radio labelling, chemiluminescent

20 labelling, fluorometric labelling, chromophoric labelling
or labelled antibody binding. Detection may be achieved by

direct labelling of the polypeptide with a ligand such as,
for example, biot:ln which specifically binds to
_ streptavidin linked covalently to horseradish peroxidase or

25 another enzyme such as alkaline phosphatase. The actual

-component capable of detection may be suitably chosen by
_those skilled in the art.

Preferably the polypeptide is in an isolated form
as described above. _ :

30 Preferably the polypeptide comprising a component
capable of detection comprises the polypeptide described in
the first or second embodiments of the invention.

" Preferably the component cepeble of detection is present
on, or comprises part of the augmentation. Alternatively,

35 the component capable of detection may be present on the Fc
binding portion of the 'molecule provided this does not
inhibit Fc binding ability.



ability to bind i munogl obulin wherein the reduced ability 30 I s brought

about by% teration of one or nore am no ~acid residues which .
af f ect %@P Bouli n binding abili ty. ThPGTME500606cduced
ability to bind I mmunogl obul i n" neans that the nol ecul e has an

i mmunogl obul i n binding activity |ower thﬁf or decreased 35 conpared to,
a native Fc receptor in a given class. % I ncl udes a reduced -

activity for bindi Y O%Qggf&gg?zeﬁe compohmng%ggfle' Sagp.egiio;zois

exanple, dineric
PCT/ AU95/ 00688 enlm such as horseradish peroxidase; -

i munoglobulin. ¢~ 1n anothefhémb8dimedt thd PPes! ‘{' iﬁvﬁﬁ)ﬁigﬁ brought =

about b eletions, insertio ubstitutions o am no aci d

resi dues in ¥ﬁg‘FPPsF°oP FHEEQ ﬁdtaaﬁim apcoppeRpdy, foxcits abiddgyed

bi ndi ng Sabi | aty aisl Anbantagondst! beEnSl'bS&'bbbbteﬂ' said ﬁbltﬂ&helt i on of one”
nore amn i insertions are.al so e

&r)nt enpl at ed‘q'c'%!"'g!ﬂ‘r"Sa Qgﬁiaﬁbﬁ,g% ggﬁl gogla gﬁng‘ RIOF'VPBB% &*ham no

aci d resi dueFe¢nbindingoabildtircorcp nativehZe d‘abhpl:ert uﬁder cbnm:l.cd.bns :

characteristagd E8x! Reelmb' ﬁﬁﬁﬁié?.aﬁta%“QﬁBWPiﬂdﬁe ng_o"Enp® LBHARLAAY | Ve

Fc receptor in question. Such am no
aci d may havEOdFhecpetypeptide,gr zecaptar: Mr dpkerainjng whether

The addiot i onbindihgt hasgt besarsad/, or del eti ons may 15 be made i n
accordance with standa{.gengt hodgrgsrggggu’gﬁ ised di‘:ectly above
includes any native or non-native Fc reeeptor or a portion ‘
thereof which binds Fec.
' - The compound tested may be any compound which
15 = could possibly be useful as an Fc receptor antagonist.
Such compounds may be antibodies, including polyclonal and
monoclonal antibodies, or fragments of antibodies, such as
scantibodies, antibody nimtics (Smythe & von Itzstein) and
the l:lko The compounds may be extracts from produced from
20 plants or animals suc_h- as rain forest plants, corals and
the like. The compounds may be peptides or peptide-like
substances or other organic suhst#ncos such as those
derived from combinational libraries (Geysen et al 1995;
Stratton-Thomas et al 1995, Lorne Conference on Protein
25 Structure and Function, Australia).
The method of the invention may be conducted in
any suitable manner known to those skilled in the art. The
polypeptide with Fc¢ binding ability or the Fc receptor may
be attached to a support leaving the Fc binding site free.
30 Then the immunoglobulin and compound under investigation
‘may be added to the attached polypeptide or Fc receptor.
Alternatively Ig or the Fc fragment thereof may be attached
to a support. The pol:fpept::lde ‘or the Pc receptor and
compound under 1nvest::lgation may be added to the bound
35 ligand. s
_ Those skilled in the art will also be familiar
with the conditions and time needed to allow any binding of



Where Fc receptor-1like nolecule has a reduced ability to bind 1gG

pref erably ,0Ns in the first domai n i ncl ude repl of that
domai n or cﬁdgn%rem?s 2o t he 20 A/B, CC or E/F loops or GA 3’?‘-&%?5100606

More preferably the changes:'are at the follow ng * positions 10 to 21,
42 to 48 and/or 59 to 62. Altggations to the seco_nd domai n
of a Fc receptor-l.ike nolecule specific for 1gG preferably include 25

changes to the thé& pPlipeptifie/ 6r! Adfive Fc receptor toVRhe Bobeunll belils
changes are at. ngt 5I | owi ng positions 113, 114, 115, 116, 129, 131,

155 and/or 156. R Still nore preferably the first domain is
del’et ed or refl aced Peterninationr ofh whethercbipdingf hasatakear piace

Lysiors] o o mey be pads by efy' séé?téﬁ £ psns. VUELY) 80 B Kehlbvpa,,
Fc[err]RI1 3 s/ aP¥ commop.deteetion mpihpdcsuch as by’ using whdabeldedrc
receptor-|ike npbRgpeptias 8r' gdsagﬂe,aSrfnggrl ﬁwxlb%n@dag 1%51%5@‘ l&ggglsy
S\B Sg?gggg; ' 58" hhebotion H3LRLIs' ASLUSS1Y ﬁnoye%mugype%egilled in
- 15 -. . the art Abdcapec@ischbpefihelsbwhgse d./hethﬁ.gt Beci:ﬁtbhe\gﬂ'zng
A e R i e
specific A& |gerprectenbisli ishibitors of receptors for any class of
imunoglobulin. Preferably the method is used to screen
compounds for their ability to block binding of XIg to the
Fcy receptor or the Pce receptor. '
In another embodiment the present invention
15 relates to antagonist compounds identified by the above
method which interfere with the amino acid residues in Fc
receptors which are involved in immunoglobulin binding.
Such compounds embrace any compound which interact with
these amino acid residues or regions of residues so as to
20 interfere with or reduce immunoglobulin binding and include
compounds which bind to these residues or regions of
residues by hydrophobic, electrostatic or other chemical
interaction. This also includes compounds which interfere
w:l.tli the structural integrity of the molecule thereby
25 reducing its affinity for immunoglobulin as well as
compounds which directly interfere with the amino acids
involved in immunoglobulin binding. Also included are
| compounds that bind to Ig, as opposed to its receptor, and
thereby inhibit the receptor-Ig interaction. The '
30 antagonists may be antibodies, bépt::l.des, peptide-like
substances or any other compound as described above.
Preferably the antagonist once identified, is in an
isolated form. As such, the Fc receptor antagonists may be
used in the treatment of asthma, rheumatoid arthritis,
- -'35  lupus , glomerulonephritis, IgA nephropathies, etc. and a
host of immune complex and other diseases including but not
limited to autoimmune diseases. '



changes to the F/G C/E or B/ C | oops. More preferably
changes e or nore of the follow ng positions: 131, 132, 155,
158 and/ gpsféé“? Still nore preferably the Q@"f%ﬂ’“ﬁ@er[err]
to 10 Val [err]) of Fc[err]R is deleted or replaced by a B-C |oop froma
receptor for another inmunogl obulin. 20 Alternatively still
nore preferably the 'C/E | oop (Ser[err] to Thr[err]) of Fcl[err]Rl is

del eted or replaced by vih&é IZ_I:he antiélﬁﬂ.i Olﬂaix{i.%iﬁﬂd)rté "PIBAE WP er
i munogl obul in. 13" t | rmre g% er Tyr%ler r; Guferr],

Val [err], LeLﬁ%‘F‘FP\IW M%ﬁgﬁgb‘f’ér? e f 11 @ abBl¥ced by
alhani Ine interact with thieiA/B) ¢oCt tmflznrmom ih seheseirger | i er ] i
the alteratiao t r C e the
pol ypepti de u@@gfﬂagﬁgwﬁgd%ﬁﬁﬁg géh?ea%eéfigoig%% ﬂé af?%?'ﬁl on may
be in thé fordemgimmondtheiG/A strand| ctPreferably the i compownds cwdld| ke
where additi Géagable of y X6 of PREERY | Cis OfusiCiin 5o ' G Sox

nol ecul e my to a, native, Fc receptor 1 n or der to Increase the

size of the MA%S Ak Wt%o w#% xesidnes ipthe nakive Bg regeptows
recept or WtMG-ZBpmzﬂlemmﬁ 113, 114, 115. 116 ) 2secrynyd pappdisent

the inventio I ol L dg wt bi ndi abjlity wherein
t he pol ypept Pjoég 3{?; ﬂf?%r’é%op 4 %‘ %J;?ﬁ'*cl’é #%%’e %‘? sﬁch t hat

t he 10si ze of the pdthexspttihie mdmnjest tiaammmtuwebmle(br
receptor. reduce IgE. %iseque%rﬁﬁémvfuéﬂrﬂ'éi FéP%é%ﬁ}dt he

addition of an am no aci nce to a eptide wt I ng

ability not dihem tdheeemponnd with rl!?é%lfﬂ*' ¥ intpract withithe AfBani mal{
but al so retagnsr mﬁlpu-%oﬁ&twlmeonﬁ& AdmhEirk Calid /6 NEhé RPN et /B

Thus, e PP ag PELYPDE e paedlf adilit b gk TR PLEpd ', cOMP o
being 15 : Preferably the compounds will be capable of
binding to or blocking the function of the following
residues: 10-21, 42-48, 59-62, 131, 132, 155, 158 and/or
159, _ . _
In another embodiment the present invention

20 contemplates pharmaceutical compositions containing as an
active ingredient the polypeptide with Fc binding ability
including the Fc¢ receptor-like molecules or the antagonist
compounds described above, depending on the condition to be
treated, together with a pharmaceutically appropriate |

25 carrier or diluent. For example, polypép{::l.de with Pc
binding ability or Fc receptor-like molecule with enhanced
immunoglobulin binding ability may be used to treat
diseases including by not limited to glomerulonephritis,
lupus, a:th::l.ﬁi.s', heparin induced thrombocytopoenia.

30 thrombosis syndrome (HITTS) or idiopathic thrombocytopoenia
pupuera (ITP) ,' asthma, allergy, ecszema, Ig nephropathies
and rheumatoid arthritis. PFc receptor-like molecule with
reduced binding ability may be used to treat disease where
it is desirable to remove 'only some or one particular kind

35 of immunoglobulin. Antagonist compounds'_ may be used in the
treatment of inappropriate or excessive immunoglobulin
levels or aggregates or immune cbnplexes are part of the
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- - effectlve as a therapeutic than an altere ol ubl e

nat | ve Fc rgge%@ 2 Pr e]l‘oerabl y the pol ypepti S’ /0606

bt ndi ng ab|I|ty is in-an isolated formsuch as that described 5
earlier in relation to the Fc receptor-like gplecule.

Preferably the pol ypeptide of the inventionTs in sol ubl e form where
ItI IE Ito be #eﬁlyw UBEOEhEL hsaease sudtinagi abt&hhonamu .’ etiduinakoid
solubility. I S

ly nmean t hat rane region
is not 10 inch gﬁﬁévﬁf‘ct hegP Fﬁﬁeﬂ‘ﬁ?&?‘rg i gi’gg g fB®uded.
Preferably the pbatmaceuticadf compoBitionsi,ngll of thieypbpiiedmolacalleiscand

ot her sul Sai o opgolfll a1¥cBa] rererred ts AUr813°AA" 2B IR Hb1UERT s " .
peptide wi th FcThe usei afi ﬁ&eaﬁﬁm i’lﬁﬁi-vbeﬂelﬂmlﬂ-ﬁé"r &bep‘aspreasmm be

hative recpaaar asf aﬁeeéenabeeaoteesst abo%t haubehmst a%m&hba% the
or cytoplasmc re&ﬂ@ig a_Fc rece éor- ke nol ecul e as descri be
earlier. nP&@f beabEP ‘FE *pol ypeptide with Fc binding 20

ability is of a size lar g'!hethauitéomblééukassoﬂcemrphamceutichml ow this

size are excret 8gm§¥s%gg?&dggx £g L@Bh'gf‘ﬁ anégqb}"& gﬁg%%‘?'ﬁ tide is

in the size range
pol ypept i &@ i s activipyrwhenpadminietersd is an amount whichi depends: oa

augnent ati on 'StBSthi‘SﬂcG!ai'dthG Theavﬂﬂh'td%rx ae tliszoggahg&

nol ecul e V\/mchls tolerated 1 n _an aninma peptid

pol ypept i des HEI gRinal ARA; Ehe ASEAYS; P@HSR)‘-‘-boVPFeemal BaFem,
' about 0.05 ug to about 100 mg of Fc receptor-like molecule

or antagonist compound may be administered per kilogram of
15 body weight per day to alter Fc :eceptor-imunoglohulin
interaction. Dosages may be adjusted to provide the
optimum therapeutic response. For example, several divided
doses may be administered daily, weekly, monthly, or in
.. other suitable time intervals or the dose may be
20 proportionally reduced as indicated by the exigencies of
the situation. The active molecules may be administered in
a convenient manner such as by the oral, intravenous (where
- water soluble), intraperitoneal, intramuscular,
subcutaneous, topical, intranasal, intradermal or
25 suppository routes or implanting (e.g. using slow release
- molecules). Depending on the route of administration, the
active molecules may be required to be coated in a material
to protect said molecules from the action of enzymes, acids
and other natural condition which may inactivate said
300 ingredients.

- The active molecules may also be administered in
dispersions prepared in glycerol, liquid polyethylene
glycol, and/or mixtures thereof and in oils. Under
ordinary conditions of storage and use, these preparations _

35 contain a preservative to prevent the growth of
' microorganisms. '




ot her Fc receptors, i mmunogl obulin from any speci eé, 30 cyt oki nes,
conpl ene ating nol ecul es (eg. CD46, CD55, | errent
recept or oa’?fgﬂg{;t oki ne receptors. Such addi ti ons cou%)(?rf% 6 or e

t han one nol ecul e of the sane or a different type. The other nol ecul es
sui tabl e i ncl ude dextrans, carbohydrsd s, pol yethyl ene gl ycol and
synthetic 35 pol yirers. e pol ypeptide may be directed

agai nst. any cl ass ﬂfaiath&eéﬁ&biﬂeﬁbetﬁé|#ﬁéﬂéh@ﬂh&eﬂti&ﬁt ed
agai nst |gG V\O 96/ 0

PCT/ AU95/ 006TBL® g‘to a mgleic acid molecule enccﬁ‘ng a pclygpppgjge Even
nmor e pref er abigket e bihdingt abilicyHslieFelnr t}l&l Btructuze bfrehe descri bed!

Th | td ' . d
Conveni she RITEMebEIAE B W108rd coiia il £5 n papBP8 HEFeBUnBBE by, .
protei n5 or additienerdeletion mlpmsnbnbéhuhisnna# sbepudmeeacids _
separately encom Ceﬁa' ﬂ&@lo%@ldohﬁeﬁ mﬁsha&adalaﬁﬁauiﬁhed

Al ternativel S
synthesi s, F@tﬂadiwa vRY chAERTEFRLREAES JgompaEed B BB pative
In athird eﬁbedpmt the invention relates to a ... polypeptide with Fc

The term "corponent  coRb S0 (RVEipie aold ABIGLEISE LREBER BB Lo e
is |inkéd t molecwke amceauneoﬁcnabueal or sypthetigchundinesrepdrter
nol ecul e, a Hi-PPRIGPhes! 3The nucleic acid molecule may be DNA or RNA,
single or double stranded, linear or circular and may form ‘
a part of a larger nucleic acid molecule. .
_ The term “polypeptide with Pc binding ability“
15 the meaning given earlier. :

The terms “the polypeptide is altered ccmpared to
a native Fc receptor" and “improved characteristics" have
the same meaning as given earlier.

_ Preferably ths nucleic acid molecule is in

20 isolated form meaning it has undergone some purification
awiy from other nucleic acids and/or non-nucleic acid
molecules. The purity of the prcparation_may.he
represented by at least_40%inucleic acid molecule encoding
a polypeptide with Fc binding ability, preferably at least

25 60% nucleic acid molecule, more preferably at least 75%
nucleic acid molecule, even more preferably at least 85%
nucleic acid molecule, even more preferably at leat 95%
nucleic acid molecule relative to nucleic acid molecules
not encoding a polypeptide with Fc binding ability as

30 determined by nucleic acid homology, sequence or any other
convenient means.

In a preferred emhodincnt tha present invention
relates to a nucleic acid molecule encoding an Fc¢ receptor-
like molecule comprising an altered ability to bind Fc

35 wherein said ability is brought about by alteration of one
or more amino acid residues which affect iﬁmunoglohulin
binding ability.



nol ecul e which nmay be directly or i ndi rectly detected. The reporter or
| abel is a ﬁrpaﬁpﬁ gt whi ch is capabl e of detection suchy ﬁ
| abel I'ing, chemTum nescent 20 | abel l'i-ng, fluorometric | abelTd ng,

chronmophoric labelling “or | abel l ed antibody binding. Detection may be
achi eved by direct labelling of the polygeptide with a |igand such as,
for exanple, biotin which specifically binds to streptavidin |inked

covalently to horseradr S hripé Sl 466 € ¢ - EécepOopt Dike aidléEulethas the
al kal i ne phosphat as conponent capabl e of detection may

The
be suitably chd®® ibﬂL rv‘?h%%ﬁiékfrred in the art.
Preferably the pol ypepti déthe phrases i salterxed fability tasbimdcri bed above.

30 E‘Pﬁ% u POk

capabl e of deteCt!on orr%‘r‘?’?éspg hgﬂﬁ%ﬂﬁ:ﬁﬁgﬂﬁ' 3&“8:;%6@9”3898”&?.%0 ?c:ld
or second Smbodresiduesiwhiehi Hﬁﬁﬂ?#oﬁmﬂlm%ﬂabﬂ-?d#m abipd Lyt have
capabl e of det eghdOgahé ﬂégﬁgﬂ&s as ggqgnoggggmai-r ses part of the

augnentation. Alternativ % i i iapabl e of det ecthon may be
present on the Fc rﬁ“‘fﬂ)‘? ‘Foﬂc FRrePE PRET8ARt FPs does
not i nhi bi te&pbéndlﬁgeahbléeule which !&éﬁt&ﬁﬁlﬂs a receptor for

PCT/ AU95/ 00606
Preferably the %%*pomnt Ca%mmmogiloﬁuilec“such 88 I&& Ign rr}]/:g Eﬁ“és"r

hor ser adi #9 per E@PeasThe Fc receptor-like aebeqnleenasednénmAVhbepﬂesenpd
i nvention E£6d! 83y SpaciBE)Ogueh h8Shufidn? mBHBEYNEat?’ bovindl biine,
caprine etc and may comprise a combination of different
sources. The term “derived from" means that the original
coding sequerice providing the basis for the nucleic acid
15 ° molecule prior to alteration comes from the species
. specified. :
_ Those skilled in the art will know which
technigques may be used to alter the amino acids encoded by
a nucleic acid in order to produce a nucleic acid molecule
20 in accordance with the invention. The nucleic acid
molecule may be made by site mutagenesis of DNA encoding
native Pc receptor, splice extension overlap pca, de novo
synthesis, etc. o
‘Preferably the nucleic acid molecule encodes a
25 mutant, derivative or variant of a native Fc receptor as
described earliex.
Preferably the nucleic acid molecule encodes an
- ¥¢ receptor like peptide which has enhanced ability to bind
IgG or IgE. The phrase "enhanced ability" has the same
30 meaning as given earlier. '
' More preferably where the nucleic acid molecule
encodos an Fc receptor-like molecule with an enhanced
ability to bind IgG the molecule comprises codons resulting
in one or more altered amino acids in the A/B, C/C’ and/or
35 B/F loops of the first domain or B/C, C’/B and/or F/G loops
of the second domain and/or the G/A strand that connects
the two domains. '



5 act as an antagonist of an Fc receptor said method conpri sing

contacti t npound with a pol ypeptide with Fc bi nd| n ability or
a nati verﬁgmgt or under conditions ‘and for a tine AL23/00686 ¢ o

al I ow bi ndi ng of the conpound to the pol ypeptide or recept or and
determ ni ng whet her 10 bi ndi ng has occugy ed. : The term "Fc
receptor” used directly above I ncl udés any native or non-nativ Fc
receptor or a portion t f eleRucY The
conpound tested may. be se;:r':;/u Wxﬁ#ﬁhl ch q:?nd:(é sosfselst?l be useful as
an Fc recept &k?%ﬁ)’cﬁﬂm a q‘bodl% and/9xdi ng

“pol ycl onal arxBas nmwmmlﬁwlmeﬂdfdmmaﬂ m&es such

The like, TR, AV S e A% o th Pmtndtie o o

ani mal s 8uch nentznaliy shanged am:lmo anids. aMbst preferdbly. thécatompounds -

may be pepti dgadi RGP WKL ddddfo ac ﬁgfes or other organic substances
| nat | ona

such as those derived fromco libraries (Geysen et al 1995;
Stratton-Thomas et al $§331 moze rzeferahly: the musleie acid golesule: and

Functi on, Auﬁiidhﬁiﬂ:lﬁr)es a cDNA encoding o Rerhadel’ thiaecolvaneoenagpy:be

conduct ed in Sl tabl nner .kngwn to_those skilled in_the art.
The  pol fﬁ'é’t{ﬁd '\ﬁth’?@‘%ﬁ% gﬁ‘y Ft"ﬂ'i'e 5@%1'6%“9 be

attacheti0t o amnm tadidami@dtth s [Repl? el ox fmmé"-lﬂa ashen the

I rmunogl obul i @q@ stigation . may be added to the
attached pol ;/%eptl e or Fc recep 1o - Aternatively Ig or the Fc

fragment thereof may b mely more Proferably the smcleds: asddor thef

Fc receptor aiflecule @Ritvasy a3 rdbePstid 9y nbledil it (i t he bound
35 | i gand. Thos Iled in the art wll also be famliar
‘With the confPhenfed apility rﬁ%m F9B4 o FBMHPerRIR) Gamprises

15 codons resulting in one or more a.ll:ered amino acids in the
A/B, C/C’ and/or E/F loops of the first domain or the F/G,
C’/E and/or B/C 1oops of the second domain or the G/a
strand. o

-8till more preferably the codons result in
20 altered amino acids at positions 130, 156, 160 and/or 161.
Still more preferably the nucleic acid molecule
comprises a cDNA encoding Fc.RI with the codon for Trp'*°,
Trp***, Tyr'*’ and/or Glu'*’ specifying alanine. Even more
preferably the nucleic acid molecule is Trp'*°-Ala, Asp*’-

25 Ala, Tyr‘‘“°-ala or Glul‘’-Ala as described in the Examples.

Alternatively preferably the nucleic acid
molecule encodes an Fc receptor like peptide which has
reduced ability to bind IgG or IgE. The phrase "reduced
ability" has the same meaning as given earlier.

30 The amino acid alterations specified by the
codons will generally be amino acids with different
chemical characteristics such as that described earlier.

More preferably where the nucleic acid molecule
encodes an Fc receptor-like molecule with a reduced ability

35 to bind IgG ‘the molecule comprises codons which result in
one or more altered amino acids in the A/B, C/C’ and/or E/F
loops in the first domain and/or the B/C, C’/E and/or F/G
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- 19 - | ypeptide or native Fc receptor to the c [ .Ng
t ast ed. W°5aﬁﬁg’§)er m nation of whether binding has taken B‘I;H;'Z‘}é%mlagd‘snay
be made by any convenient nmeans. This may be achieved 5 by conmon
detection nmethod such as by using a | abellegs - pol ypeptide or |abelled
FcR or by using a | abelled Ig. Such detection nethods are well known
by those skill gdops jin thielgetbhdiddmain @ndyossthecigyanperand: this

d hod whi ch
18currgpte potenti al i 4y ngéiénﬁ?’oeBg%aFg"ﬁquﬁs ass O?Q{{RQU&QS N
i munogl. obul i n. aktefredsminchacidshet posdtdonso wcﬁéen 42-48,c5%®2nd 3 13or

their ability &g4bl 44',bhAg, ngzgf ':I.@lt ‘isrsh‘ind/or Relgerr] receptor or the
I n

Fc[err] recepto her enbodi nent the present

i nvention 85 reI ates tBVER: BOER; EF‘SGH‘BP&HdeSHPPPPe§°Ey%f&EG\Fe

nmet hod which i gomafier afvw;ntheaam femoved 6£Sréptaced b9 thosel £6£PAOrS
whi ch are involved in i | obul i n_bi ndi Q Such conpounds enbrace
any compound wWFeERRERTe 8& o rl""(“ﬁ'é’?@' PR -aci d residues or regions
of residues so as to 20 Altamtémlmihlnnrmsdupceifmbdgl thel icodonsdifioy

and i ncl ude eﬁrrp geki W .&hs bi 1o t mr aba0irq/gsssof
residues b h6b| c ef ec rosi I'C or other C em ca |nteract|on
Thi s al sot@ncl aae'& ndsrmmlinﬁpér by &he codgn foxhalanine dngithe

o S L%ﬁ*@wéﬂw%g fistackiag, poo Mhctblorield ahleouie |

ani no gm ds d"hf‘h qqm% 3?‘1\1\41’20! ng ﬁg'*i?SOL?ﬂICIF rare
Leu“’-hla, Vall*-ala, Phe'*-Ala and/or Arg/His?*l-aAla
described in the Examples.

15 Alternatively more prefe:ahly where the nucleic
acid molecule encodes an Fc receptor-like molecule with a
reduced ability to bind IgE the molecule comprises codons
which result in one or more altered amino acids in the A/B,
C/C’ and/or E/F loops in the first domain or the F/G, C’/E

20 and/oxr B/C loops in the second domain or the G/A strand.

Still more preferably the codons result in
altered amino acids at positions 10-21, 42-48, 59-62, 129,
131, 132, 155, 158, 159. _ _
- Even more preferably the codons for the first

25 = domains of Fc,RI are removed or replaced by those for a
_receptor for another immunoglobulin.

'M.temt:l.vely even more preferably the codons for
Tyri?®, Tyrdl, Glu'*?, val’®®, Leu!® and/or Asp®®® is/are
replaced by the codon for alanine in Fc,RI. Still more

30 preferably the nucleic acid molecule of the invention )
comprises the constructs y109-116g, Y130-135g, Tyr*i-ala,
Glu**?-ala, v;i’"-a,l;, Leu**-Ala and Asp'*’-Ala as described
in the Examples.

In another p:eterred embodiment the invention

35 relates to a nucleic acid molecule encoding a polypeptide
with Fc binding ability wherein the polypeptide is altered
compared to native Fc receptor such that the size of the



conmpounds that bind to Ig, as opposed to its receptor, and t her eby

i nhibit the receptor-lg interaction. The 30 ant agoni sts may be

anti bodi M0 948812 des, peptide-like - subst ances or any RING9ISHO6N6OoUNd as
descri bed above. Preferably the antagoni st once identified, is in an

i solated form As such, the Fc receptor antagoni sts may be used in the
treatnent of asthnma,” rheunmatoid arthrithzs35 | upus , gl onerul onephritis,

' d f d _oth
dPseases | noPAFRYPEAe, 34" theoer cBR, aRsa HRELGA R sRbaRles T o
96/ 08512 ¢« Preferably the nucleic aeid/ molecaléOéncodes a

- 20 - tid g nist is'intended to block or ¢
reduce IgG b| n fpept k:'ferel\/\tE e%ct(:)m oun V\AQ| | preferably interact with the

"A/B, C/C or E/F |oopsPrﬁf9ﬁebWr the nuclesﬁamiér copprises &/ comppuent
C/E | o@s i entbaingcaadveSre fedebtor!, the err&bundn% ebgian ¥ the

_of Dbind k f f
one or " hpaSoF pr. SRR o, rRgepLarnddse nolnguis: Aadckibed, aprsier
10-21, 42- 48;n59a6Emebﬁpntltpcbaingliﬁ,aﬁiﬂolaéidlﬁaquéﬁﬁp that 158, 159
and/ or 160 Opghlgp 14" Ehia0pFor el KA1EH, 1arilx, tnan anour BIKB, 1C

antagoni st is 1 ntend ease such
as asthma or PEpfergbly the: prpteda empéeﬂdim rln phef smayotnsarm taith
the A/ Ro 1000CkpQr -E/F loops in the first domain and/or the /G C/E

O B 0993, e CRR0feSOhTy o8 b5 bEMAAT cdiponane ncoded
is a peptide'wal; tolerated by an animal such as HSA, other "
Fc receptors, Igs from any species, cytokines and
complement reégulating molecules such as those discussed
15 earlier. Even more preferably the nucleic acid has the same
sequence as HSA : FPCYRII or is substantially similar
thereto. | | | |
In a further preferred embodiment the invention
relates to a nucleic acid molecule encoding a polypeptide
20 with Fc binding ability conprising a componant capable of
detection.
The term “camponsnt capable of detection® has the
same meaning as given earlier.
Preferably the nucleic acid molecule encodes the
25 polypeptide described in the first or second embodiments of
the invention and preferably the component capable of
detection is encoded by the appropriate nucleotide sequence
such as a nucleotide sequence encoding an immunoglobulin,
HRP, Alk-Phos or other detectable component.
30 ' The invention also extends to the nucleic acid
molecules used as primers to produce the nucleic acid
' molecule of the invention. The p:innrs described in the
!:amples are particularly preferred.
The invention further extends to a method of
35 = making the nucleic acid molecule of the invention '
comprising producing a nucleic acid encbding-a polypeptide
with Fe bindihg ability the structure of which is altered



bi nding to or blocking the function of the foll ow ng resi dues: 10-21,
42-48, 59- R0 948512132, 155, 158 and/ or 159. PCT/AUDSIOG0OL her
enbodi ment the present invention 20 cont enpl at es pharmaceuti cal
conposi ti ons containing as an active ingredient the polypeptide with
Fc binding ability i ncluding the Fc re@3dpt-or-1|i ke nol ecul es or the

ant agoni st conpounds descri bed above, depending on the condition to be
treated, toget ROERR¥eA Lo 1a nakiveiFal FICEREPBPY Addition, deletign or

diluent. For exsghs t@@iweétléke\/bim&fe minbladmﬁ gachi tHar s&td

- receptor-llke noj ec mnth anc | ndi ng_abi | it
may” be used to ¥ E%E‘t n fﬁ% E?n%?ﬁﬁ?ﬁggughﬂﬁ?c ﬁ?fgécfoc Smbaked' Yo
gl oner ul onephrigsasd nativeé upecseptotrhritis, heparin induced .

thronmbocyt gpoeni a. 30  tfg ms'#%‘ﬁ%%(ﬂﬁae% ié’i&pﬁ&f+8ule"

t hr onbocyt Opoeni a pupuera
nephropat hi es encompasses direct mutagenes] BF@frec§§F6V9IFﬁerﬁﬁﬂaterecﬁpeh

reduced bindin béﬁéﬁycﬁymbﬁwsedoﬁopéﬁeaaedhéeaseyweaéeis or aaaaemn
desirable to reane onl gg @é one partlculg glnd |nnno 3U|In
Ant agoni st conp®f é“%%i‘ puchthat a fng HEHF°BFiPn§ﬂpFBﬁ e or
exceSSicve I munTigé odifferent mécholds of egfectihgsmatationscewibipbexwalar e
part of t : 96/ O

PCT/AU95/B®606 kng$h é éggge skilled in the art._ 21 - synpt ons of

the di sease such as ast hifthe dnesntion alsatextends tarvectors, comprifing
;Bgvgu:rgfz guf’feség% ?ﬁ&lﬂﬂcw@iﬂ. leE&iBECGHEbﬁithEﬂaoﬁbﬁ.&ﬂaﬁtmla' witn! B8
binding ability described above and host cells expressing
the nucleic acid molecules. Suitable vectors and host cells
15  will be well known to those skilled in the art. In a
preferred from the invention relates to the cDNA constructs
and host cells containing them described in the Examples.
- The invention also relates to a method of
producing the polypeptides of the invention by recombinant
20 means. The method comprises causing the nucleic acid
molecule of the invention to be expressed and isoclating or
purifying the polypeptide to at least some degree.
Generally the nucleic acid molecule will be present on a
suitable vector or integrated into a host genome. Suitable
25  hosts, vectors and purification methods will be known to
those skilled in the art. However for the purposes of
illustration only, some discussion of hosts and vectors is
given below. o _ _
Suitable prokaryotic hosts include but not are
30 limited to Escherichia, Streptomyces, Bacillus and the
like. Suitable eukaryotic host include but are not limited
to yeast, such as Pichia and Saccharomyces and animal cells
in culture such as VERO, HelLa, mouse C127, Chinese hamster
ovary (CHO), WI-38, BHK, COS, MDCK, NS1, J558 and insect
35 cell lines. Such recombinant techniques have now become
well known and are described in Methods of Enzymology,
(Academic Press) Volumes 65 and 69 (1979), 100 and 101



conpounds will be referred.to herein as "active nolecules". 5 The use of -

the term/ ﬁ@%’@éﬁ nol ecul es” therefore should be read as one or nore of
the abovey ?es depending on the condition to be P¢EHAPEH0606

The active nol ecul es of the pharnaceuti cal conpositions are
contenplated to exhibit therapeutic 10 tivity when admnistered in an
amount whi ch depends on t he partlcul case. The vari atlon depends,

for exanpl e, onahge Vendeqau! € Ie from
about 0.05 [e(?'r983 out 1%Iﬁ ccrq'ercagp?or.-ll € no ecu e%i%

ant agoni st c& geda A9 EPPPQU B WFO&PMHS%y wei ght per

dgy to Sl t er rbechibifRhe’ DNARtHoAdlbgles can Bt FduhiaOin m&asr@el be -
ad] ust e to ILOVI t he optl mum_t r eytic onse For exarrp e,
ceveral divi B%a’ 9‘%1%8&&5 é‘“adfﬁ°5§s%§ E{PF% COF¥ihly, or

in S5t he(196R2) abire Curmenttn Protakcolsr inhllodmlnyaﬂ.elbﬁy Greene
proportional Hﬁgg di by the exigencies of t he
situation. bﬁ"eﬂgﬂ tirv zﬁ'?e?ul g'égbrgfgy be administered in a conveni ent

manner such as by the SR@e, thatpucledgsacidcsncoding sher podvpeptide
i ntraperi tonnab baahr pFoaaiced’,. the nmuw saeau%mh%haa'mtbnhhanasa'

I ntradermal or: suppositor : usin sI ow
rel ease ﬁBF@EEF‘@Q’) °5§B§néf’ﬂggbﬂtt fens g’PnaMHI gPr
acti ve bl ecahcappeppirdateqhosedceldlbe Anahsﬂruusd.oﬁahbl:ab is tO prot ect

sai d nol ecul Sﬁﬁfﬁg%&:&ﬁe Ckhoﬂa%.ng §ﬁ§§sﬁi§gg?gnf:§olaggq%teg n%El Y al

condi tion wh I nac | vat e he
active nol echhat aps DNBc seguEneet QﬂeanQI‘GSt igi opersabdys linkedr ed i n (

gl ycerol, i aahileeal YEhEvaGBQor is EH&SB'.’I.e a&d&%eguh&f thel peoddkednd I N

oi | s. Under condi t.igns of _storage and use ese prepar ations
'35  contai n°% B%SBW&P%GG%%P@V t thReDYA-RPRuSRCe of ARELEOBGa kRS Bs.

15 host cell containing the vector.

After the recombinant product is produced it is
desirable to recover the product. If the product is
exported by the cell producing it, the product can be
recovered directly from the cell culture medium. If the

20 product is retained intracellularly, the cells must be
physically disrupted by mechanical, chemical or biological
means in order to obtain the "1ntracenu1ar'prodtct.

With a protein product, it is desirable that the
purification protocol provides a protein product that is

25 essentially free of other proteins, and eliminates or
reduces to acceptable levels other host cell contaminants,
such as DNA, RNA, potential pyrogens and the like. Thus it
may bc desirable to use a comercially available system
such as FLAG™ pept:l.de system to allow easy purification.

30 Alternatively the inherent Ig binding property of the
polypeptide may be used to affinity pur:l.fy it or anti-Fe
receptor antibodies ‘may be used.

. As mentioned above, a variety of host cells may
‘be used for the production of the polypeptide of the

35 invention. The choice of a particular host cell is well
within the knowledge of the ordinary skilled person taking
into 'accoum:, inter alia, the nature of the receptor, its
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- 22 - WO 96/08512 I n anot her enbodi nent the present i NVROT/AUNS/00606
relates to a nucleic acid nol ecul e encoding a pol ypeptide wth Fc
b|nd|ng ability wherein the structure of the - polypeptlde is altered
conmpared to a native Fc receptor by 5 ad@®t ron, del etion and/ or

substitution of the anino acids encoded_b the nu ¢ acid such that
said alteratiorFate °§ Axpthesis rﬁﬁ%v%%t%iﬂfra‘i? sﬂ"i e’&%npar ed to said

native l ecidisigteristics of the Hecémsinimti cvectonalirect ing| the

pyr Em di nes. o TR ittt Dind gidfbenf adBodt be1y,

doubl e st rande(hxprenatomrsxstmldj;cmb!mt;omrhrce extent the aal:'a:geef

nucl ei c ac d ml]h 1 culture pro edJPEsté’é”SepWP@P&&de 'l'hehsgfeétﬂéhng
ability" erreanln glv ? terms "th
pol ypept i de i s Qff t&rRar %dﬂ?@e of P%ﬂ%??%@@‘r%ﬁe‘ﬂ?%?h eFd

o sty e SUBpAsbst; Spiies or| 45 MEL TGN O amibinsaaacaa
“has under gone ml gnce, tha 3’“’“5%9%?%8? g?g ﬁg?% N SRR
non- nucl 1<:a| c acmbcordimlgg:/ﬁhidi’hedphedtbiotee(IGOPSEShol\lb\!nﬂrhyebe
ol ypept| 48 v (BiossBFtors S4F6F poELLe BuFFULEnc6R bEYEred thak | .
aci d nol ecul e, meew%ﬁmaw#hwre\! thouy, cell %EFEFE’-'EEPH M¥ecul e,
Sygpefggfypgffe%gfiaugiylsasamﬁﬁayua. 94ig! gksraghd FokesutR. sele8tiBhCare
appreciated in the cell culture art.
_ In another embod:lment the invention relates to a
15 met:hod of detem:l.ning the presence of end/or amount of
immunoglobulin in a sample said method comprising
contacting said sample with the polypeptide of the present
invention, or an Fc receptor or a part thereof, for a time
and under conditions sufficient to allow the polypeptide or
20 Fe receptor or part thereo.f and any immunoglobulin present
in said sample to bind and detecting the presence of and/or
determining the amount of said bound polypeptide-
_ immnoglobulin, Fc receptor-imnoglobulin or part Fc
reeeptor-:lmu.noglob:l.n. ,
a5  The sample may be from any source where it is
' desired to determine the presence of immunoglobulin.
Samples from body fluids and secretions such as blood,
saliva, sweat, semen, vaginal secretions may be used.
Solid tissue samples such as biopsy specimens from kidneys,
30 etc, are also contemplated.

The term “an Fc receptor" refers to any native or
non-native Fc receptor or a pori:.{.on thereof whether derived
£from natural sources or by recombinant means. Preferably
the Fc receptor is at least partly purified.

35 Detection of the bound polypeptide or Fc receptor
can be determined by any convenient means. Preferably
presence of imnogliobﬁlin is detected by a reporter



nucl ei ¢ acid nolecule relative to nucleic acid nol ecul es not encoding -
a polyp R,tlde with Fc binding ability as 30 determ ned by nucleic acid

honol ogyWOe8¥3ce or any ot her conveni ent means. PCT/AU9S/00606 | n g
preferred enbodlnent the present invention relates to a nucleic acid
nol ecul e encodi ng an Fc receptor- %e nol ecul e conprising an altered
ability to bind Fc 35 wherein said aﬁlhlty I s. brought about by alteration:

of AESE s P 2 P Bk £ 55111615 Bl UG PTHIEMHOSY sl be
PCT/ AU95/ oo@;y:ecloq by an enti-polypeptide labelled with a lehal, The
phrase "Fc reggsiiedr |ndFedilé @t - o 'Gther ammaw rlier. =
of one or mpereripctn of e dihnr of RGO hmﬂma” i ng
ability5 havey compei'hmrtn restamiard cires abtdimed using known  The

nucl ei ¢ aC| ;@#/ %Frﬁf@miee* rg&g&)}_ # ljt')éuke nol ecul e whi ch

functions as™a recep 0] I nmuogl obul i n such as 1gG
|gE, IgA, 1gM or 10 'l‘heglpolmm tthe presenti dnventdamhx By be

derived rédéiicy malP B Folubid &F W,wwseou&tmmxwesum'ﬁ
caprine etcéﬁ]d g/ conprise a conbi natj on of .different sources. The

term"deriv % (RAPGT: BALTIGRS OF Te r?@h’s%ﬁ%*k’elb?owm ng'
t he bag0s f kndvt to difose akillda hm’ﬁmmaer_prl or to alteration cones from

the species Another embodiment of the invention relates to a’
kit for detecting imnoglobulin including immune complexes ‘
in a sample, seid kit comprising in compertnentelised form
a first compertment edepted to receive the polypeptide of

1is ‘the invention or an Fc receptor end at 1eest one other
compartment adapted to contain a detector means.
 The phrase »Jetector means" refers to means for
detecting immunoglobulin bound to Fo receptor-like molecule
| and includes the appropriate substrates, buffers, etc
20 required for detection of the bound imncglobulin-
receptor.

In this comnection the polypeptide of the
invention in the form of an Fc receptor-like molecule with
enhanced ability to bind immunoglobulin of the present

25 invention provides a useful laboratory reagent. This is
particularly so with an Fo :eceptor-like molecule specific
for IgG beceule the Fc receptox-like molecule is cepeble of
celectively binding immcglobulin complex. Thus the Fc
receptcr-like molecule including one with enhenced Ig

30 binding ability may be used in immcprecipitetion as a
replacement for protein A, for exenple, which dces not
exhibit a selective binding ebility. _

In a releted embodiment the present invention
:prcvides a method of detecting immune complex in a semple N

'35  comprising contacting said sample with the polypeptide of
the invention or an Fc receptor specific for IgG for a time
and under conditions sufficient for any complex present in



speci fi ed. Those skilled in the art will know which

t echni ques WaY6MIZsed to alter the ami no acids encoded by PCT/ARISSIGR C
acid in order to produce a nuclei¢ acid nolecule 20 in accordance with
the invention. The nucleic -acid I nol ecyl e may be made by site

mut agenesi s of DNA encodi ng ative FC écéptor spl'i ce extension

overlap PCR d \fﬁml: t | efe t he
nucl ei ¢ aci d nolecu enco‘@?@ §°1ﬁﬁ%anitde & i et Yahiss °’§/aff +¥'5

native Fc rece@’@té OW%M@BMiw said further comﬂcexerabl y t he
nucl ei ¢ aci d nol ecul B\enaggde TN AbDve muﬁ;a MAAREYs Ut iRl # g{; :lc&bt hashas

enhanced ability t& bi l.gG or The phrase "enhance

the same 30 m%@%%r inequ q‘E‘l" the Fc m@*;ﬁ’éf%‘?’ab?q)@ to
where t he Sucl duindamcﬁpumjla they ancn&sG > mcﬁﬁ;{wméri@ jg%gcul e
w th an enhanc | i I.n t he rm ons
resul ting %rt(?r?g 0 '}ra/e a?% l%r?d e*c# Oﬁ) th hd/ or

35 E/ F | oops egthaneed HQttimlnrmriﬁs:e @dﬁ satksit ives em as it of
the second dorgiyn pigliod owde Vel SH Yo TUEGE the adglld s URLSS

WO 96/ 08512
- 24 - be selectiye fox khe Ramer ably the codons result in

altered apdono acids at pane lwﬁ%tw.m&ﬁ(i:e BBasErHOtool in 134. Most

preferably the'ﬁ! tgenroes 8 oin %iasceledese y Where ei:mm.'lne complexes are implicated

such as, for example, glomerulonephritis, lupus, arthritis,
heparin induced thrombocytopoenie thrombosis syndrome
(HITTS), Gullien-Baré syndrome or idiopathic
15 thrombocytopoenie pupuera (ITP). :
In a further embodiment relates to a method of
removing imnoglohulin from a sample comprising contacting
. said sample with the polypeptide of the invention or an Fc
| receptor for a time and under conditions suitable for any
20 imnoglohulin in the sample to form a complex with said
polypeptide or Fc receptor and sepereting said complex from
the remainder of the sample.
' The sample used in the method may be any sample
such as that described above or may be a sample
25 continuously taken from a patient such as blood or plasma
‘which is withdrawn, treated by the method and then returned
'~ to the patient as part of a closed system.
~ Preferably the polypeptide or Fc receptor used is
specific for IgG and/or IgA. It has been noticed by the
30 present inventors that FcYRII described herein is able to
bind IgA. Thus, use of rc'yRI:l: would be perticulerly
advantageous in the treetment of diseases involving immune
~ complexes of. IgG and/or IgA such as Iga nephropathies.
Preferably the method is directed at removing immune _
35 complex existing in the sample and the polypeptide used is
capable of binding immune complexes containing IgG or IgA.




al ani ne, glycine, serine, asparagine or small synt hetic 5 neutrally

charged am no acids. Most preferably the codon ' specifies the am no

aci d al ayor)e/08512 Still more preferably the nEETAUES!

nol ecul e conprises a cDNA encoding Fc[err]RII with the codon for -
Asplerr] and/or Pro[err] specifyi ng al_ani ne. Even nore preferable the
10 nucl eic acid nolecule is Asp[err]- or Pro[err]-Ala as

described in the Exa t he
nucleic acid - ‘-m)lmegc er'."'etnicooz%lleosf atb?:c recept%\% rréoqxecuqfae W tﬂﬂéy
enhanced abiGaRYSINAD: Meang such a%| k¢ Atandart i baemoperfusiomsOFesul ting

iP ?Re ?r : ﬁﬂdﬁ@bﬁ]ﬁ r%m#&& hsut 'I(I:.ﬁiﬂﬂn@/g dﬁﬁ@{ hE/ F |00p5 i
0 e firs or the or 0ps_ O e_Sec
donai n or ttfé’%rg{ ing agm:&peptide of €685 M‘b‘?%‘?‘%r%’ﬁl? ‘r‘le

codons Besulteceptiix o:ala @m:bnnrthmds Mstommom suppord 60 and/ or

161. | |
COprI’I ses a C a'el’]CO %‘F?i’ﬁa@ﬂ#t C g ng Qﬁ%se.
Trp[err], Tyqlhalomm W%‘r rgtepemng erably

preferabl Y tdtingas Cén&l r %ﬁ, Yideé a,
Tyr[err]-Ala or Q. ufe‘r:ré’&ih%‘? es r?%jé%l&ﬁ]%h%o' p# eéf]:eéépt:o:?\'

Al ternativelSF Raxt the %P? E'ER‘]%‘P& £Riq SUPPORhy AR iﬂ%o%%Fc
rﬁcepthmo i Iﬁm:?tptunb sduple cen £lowr in usnd dmbut;(etot:hradghgﬁamhl ge. :
The phrase "Je : t as given earlier. 30
The am no ac'h? Laﬁc'?&]éﬁl oﬁg% *WP%&% co ggs W Igl gener al : y be

amino aci ds with diffdimervet MMMOth Dresent cinventicn

described egidigie es to a method of Pésfio {@bliogieEE1iRoeRua| £ Bo
nol ecul e enco es an Fc recetor-llke rmecule W th areduced abi |ty
35 to bi nE¥d epmert %'Efl'fﬂ fFompe ‘Ratient, one or

nor e ajer eteoibatt ity hé 'bodye £1wid Grith athié OpoTypeptidel oPpEhen the

first domai r}.ﬁf’wed:{ O{org hoe:%:rcc éfe@é‘é’é@r EAP; time and under
conditions sufficient to allow the polypept:lde to bind said
imnoglobulin, rmv:l.ng said bound :I.mnoglobulin from the
body £luid and replacing said body £luid :I.n the patient.

20 P_refe:ably the method involves removal of immune .
complex. This may be used in the treatment of diseases
where it is desirable to remove immune complex such as in
lupus, IPT, HITTS, rheumatoid arthritis or after infection
in a glomrulonephr:lt:ls pnt:l.ont.

25 - More preferably the method is used in .
plasmphores:ls in the treat:nant of imne complex d:l.seases.
Even more preferably the ‘method util:l.scs an Fc receptor-
like molecule w:lth enhancod ab:l.l:l.ty to bind IgG.

Preferably the rc receptor-l:l.ke molecule is bound

30 to a solid support such as a nm_nbrane when used in
piasmphoresis. Any suitable support could be used such as
silica, agarose, sepharose or c'ellul'ose' deri.ﬂt’ives and
will be known to those skilled in the art.

In another embod:lment the p:esont invention

35 :elates to a mathod of emtnent. of disease where the
disease involves immune complexes or antigen-antibody
interactions, said method comprising admi.n:lstering an
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Still nore preferably the codons result in altered imno acids at

posi tions 10-21, 42-48, 59-62, 113, 114, 115,+116, 129, 131 155 and/or
156. 5 Even nore preferably -th'iﬁcodons for the first

domai n of Fc[err%RII are removed or replaced by those for a recept or
for another in®f BQF ¥8l apount of the polypeptide,of fbe, inyentisn. an Fc

preferably the:sedﬁ Yorf O an ent!&bﬁﬂ."s}: cBinpbRibd] ofl thiee inventdldeid a

Phe[err], Arg/H h E]\ and lle[err] and/or Gy[err] are replaced by
t he codonfor 5 inthe Fc[err]RII Still nore preferably the
nucl eic acid nolecule Thecsubjeetsmajcbeoashumansob abipal,] preferably
‘Lys[err]- /g Fr - Al a, Leu[err]-Ala, Val[err]- Ala Phe[err]-Al a
and/ or Arg/ Hi s[err|-Ala . described in the Exanples.

Al ternatively nore pref cPEBE§TaRLYcthacPRlYPEPEide wighi mm%codes
an Fc receptor ghiciih HR12C14¢eibNuged in ithelaRthvd lof He fdivichdida [ he

ol ecul © COTPLas3 S0z unty, ol pob S dah, Lttt S, s SacHbe -
F/G C/E 20 1lidke/ mblBtGleowith wwamu A ndihe talsi ity
bosi 11 ond 0,6, 515" §36, WHCERE RATREET " Tdl Upme agaleBlel Bllydk 3 e
Even nore pref Gﬂsmothéikedmemiet with redured issmmioglouldd.crof R are
removed of I ePhagedriteddds imbiihodlobulin BHNINy WHLARY iy be
i mmunogl obul i
indicated such as where it is desirable bind one form of
immunoglobulin and not another. For example, an Fc
15 receptor-like molecule with altered IgG binding ebility
such that it binds complexes and not monomers may be
useful. | | o |

Preferably the polypeptides used in the method

are soluble. More preferably they are administered in a
20 pharmaceutical composition. The polypeptide of the
| invention optionelly comprising the Fc receptor-like
~ molecules with enhanced IgG binding ability may be used in
the treatment of diseases where an excess of -
 immunoglobulin is implicated as a causative agent of the
25 inflammation or disease snch as immune complex diseases, _
glomerulcnephritis, lupus, rheumatoid arthritis, diseases
involving inappropriate production of IgG after infection,
heparin induced thrombocytopoenia thrombosis syndrone
(HITTS) hyperecute graft rejection and idiopathic
30 thrombocytopoenia pupuera (ITP).

In addition, the polypeptides of the present
invention, Fc receptor-like molecules with enhanced IgG
binding ability may be used in the treatment of any disease

_ involving IgE, where Ig! is one of the causative agents of
35 diseese. Such diseeses include asthma, ‘allergy and eczema.
‘ Such a method comprises administering an
- effective amount of the polypeptide of the invention, or an



Alternatively even nore preferably the codons for Tyr[err], Tyr[err],

GQuf[err], Val err] Leu[err] and/or Asp[err] is/are repl aced by the
codon f oWO, Be in Fc[err]RI. Still nore 30 pr ef er abl PCTATISINSPEI c aci d
nol ecul e of the invention conprises the constructs [err]109-116[err],
[err]130-135[err], Tyr[err]-Aa, Guferr]-Ala, Val[err]-Ala,

Leu[err]-Ala and Asp[err]-Ala as descrihed I n the Exanpl es. I
| n anot her ;}ccezﬁé%%enbodl ment %.{u ‘lznventlon 35 . relates . to a nucleic

aci d nol ecul™e with Fc binding ability wherein
t he pol ypeptide i$ tal tl& el envismd)atlui: tthe polypept ide apf Actheuch t hat

the size of {lifeh o :
PCT/ AL9S/ 00608 tion, ﬁ(ﬂ-@@é Ty a soluble one c%rising I%n | ypept i de

is |arger tERECHSLR Bg |W¢Q‘=‘P’é'c¥-'b¥%rﬂ"1°¢u1° with renhanced activity| eic
aci d nokeculsecHraiitF o the Wﬂdﬁiiﬁaﬁelﬁeﬁé’ié@iﬁly useful as a

eceptor, t irbmRL e HaptREiRE of ‘tdk BIREIRS ynen adnisletred vora”
mol ecul e desmxb:lm.ear'.l'herpolypewﬂa wild otwemet ot olih NEwo 'ways N0 aci ED
Iisgggp;gl ;hﬁ]ig'pﬁ'ot ef?yé%%o OAI S 1n é‘ﬁw %WW‘F&#P@ 50(6)(7) kD.
Preferably tdd@nmq:calﬁqnﬂmMMtoaemt rebindingcof | TEE vioy |
tol erajgd bwmﬁndialiéél ftrongAPe NIy for IdH. re.ﬁ?ﬁ’il?lé ‘waPSelé OM any
speci es, cyt cl&ircens :I:g"x in Ceonrrpeleegﬂﬁ etéa eucl?tolzr'] ge{r]?el:?gcijc ers'eesggir.]c& ss‘twhlc:)se
dlscussed
as in focd allegy or hee sting may be reduced or {
e.lleviel:ed
similer coments epply to a soluble IgG specific
15 ' polypeptide of the invention. It ie envisaged that
. particularly a scluble IgG speci:!ic e receptcr-lil:e
molecule with enhanced activity according to the invention
will be useful as a compet:itive inhibit:or of IgG binding
when administered t:o petient:e. ‘First it will ebsorb to
20 immune complexes aggregates or IgG which will prevent:
binding to cell surtece !‘,.,R, e.g. F,RI, F,RII, F,RIII
‘which will prevent or reduce activation of inflammation.
In this way innune compler induced inflammation,
. e.g. in rheumt:oid arthritis, Good pesturee syndrome,
25 hyperecute graft re:ject:ion or :I.upus wi:l.l be reduced or
eneviet:ed.
The invention will now be described with
reference to the following non-limiting Examples.

Example 1
30 Materials and Methods

Chimeric !'c.,RII/!'c RI and mutant Fc,RII receptor
cmus and expreseion constructs.
' Chineric rc.,RII/rc,nIa chain or mutant rc.,.RII
cDNAs were construct:ed by Splice Overlap Extension (SOE)
35 PCR (27) using the Fc,RIIa™ cDNA (7) as template. SOE PCR
was performed as follows: Two PCR reactions were used to



15 earlier. Even nore preferably the nucleic acid has the sane

sequence aswp9g08siEc[err] Rl or is substantially simlar" PCTATOED0506

In a further preferred enbodi nent the invention relates to a nucleic

acid nmol ecul e encoding a polypeptide 20 with Fc binding ability

corrpri sing a conponent capabl e of detedbi on. The term
" conponent capable of detecti on" has the sane neani ng as gi ven

earlier. amplify the RQRIT-FORE ofFeRIilh Erpanants) to L Arbiqed 25
pol ypept i de deswc&m%&.n e fﬁﬁtmwwui FEPESinET t6n 0f00ng of Nene

I nventi on and nent capal abl e of etection is encoded
by the appropri ﬁ"é& eSﬁ}g‘ g'gng& en 535 s&gh ;993;9 r‘?& de sequence

encodi ng an i nmidgaﬂudleqtide ptfliér.Alkcm ANTPE hc50nie tRC1 ALl 0mM Tris-

conponent . g30 ! @

rmlrrgcul es Esed ca:tl's pﬁ’r. mer s to pr uce e nuggeﬁ %&ttg %ﬁ%%alwﬂ%ﬁ
i nvention. The M@%e%ﬁ%d for t%’-'e amplification eyelemst ik thirg PCR
preferred. reaction msTfﬁ#Md%fsﬁII@é €hé WS £fagmBts Okh®f 35

maki ng the nucl ei nol ew invel np. roduci ng
a nucl eic aci_d’é'f?g'tﬁc 3: Qﬁ"‘f Ct. i #16)% ?ﬁrﬁ?‘\?ﬁ é‘fﬁ@gﬁgt he
structure of whipairified thy aize frmw through an agarose gel)

PCT/ AU95/ 98606

nati ve Fetlocert2d) yms ed wich, che appropriate offadnycieotffiTREfeld °

nore anino aci ®RAAR {Ehe)abave PCR condi.t::lons.
The chimeric Fc,RII/FcRI a chain receptors were

. generated as follows. Chimera g, el09-116: oligonucleotide
pairs (NR1 + CHM10) and (CHMO0S + EG5) were used to produce
15 two fragments which were spliced together using
oligonucleotides NR1 and EG5. Chimera g, e130-135:
oligonucleotide pairs (MRl + PM12) and (PM11 + EGS)
followed NR1 and EG5. The sequence of the olig'ontj.éleotide
used and their positions of hybridisation with the
20 FcRITaNR CDNA are:

NR1, 5’ - mcmmccmmm_ccmnmmcrc-s *, (nucleotide
position 10-30); :
EG5, 5’ TTTGTCGLCCACA‘I‘GGCATMCG-3' (967-981);
CI-MOS, 5’ CACATCCCAG‘I‘TCC!‘CCAACCG‘I‘GGCLCC’!CAGCATG-3 r, (419~
25 437 with nucleotides 442-462 of Fc,RI a chain); _
CHM10, 5’ - AGGMCTGGGATGMACAAGGTCACAMCWCCAG-B o
(462-487 with 446-462 of Fc,RI a chain),
PM11, 5’ - GTGGTTCTCATACCAGAATTTCTGGGGATTTTCC-3’, (473-490
with 492-506 of Fc.RI a cha:l.n);
30 PM12, 5’ - CTGGTA‘!GAGAACCACLCCTTCTCCATCCCAC-B" (516-531
with 491-506 of FcRI a chain) .

83¢uences_ der.ived from Fc,RI a chain are
underlined, Fe¢,RII not underlined; non-homologous sequences
including restriction enzyme sites used in cloning of the
35 PCR products are in bold type. Nucleotide positions refer
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and EGS5 as described above;

GBCO1,

5/ -GAAGGACAAGGCTCTGGTCAAG-3 ',

443-464);

GBCO2,
GBCO3,
GBCO4,
GBCOS,
GBCOG,
GBCO7,
GBCO8,
GCEO1,
GCEO2,
GCEO3,
GCEO4,
GCEOS5,
GCEOG,
GCRO7,
GCEO8,
GCEO9,
GCE10,

5’ -CTTGACCAGAGCCTTGTCCTTC-3’,

5 -CTGGAAGGACGCTCCTCTGATC-3*,
5 -GACCAGAGGAGCGTCCTTCCAG-3",
5/ -GGACAAGCCTGCTGTCAAGGTC-3 ',
5 -GACCTTGACAGCAGGCTTGTCC-3 ",
5'

5'-CCCAGAAAGC!TCCCGTTTGG -3/,
5/ -CCAAACGGGAAGCTTTCTGGG-3",

5 -CAGAAATTCGCICGTTTGGATC-3",
5/ ~GATCCAAACGAGCGAATTTCTG-3 ",
-GAAATTCTCCGCTTTGGATCCC-37,
57 -GGGATCCAAAGCGGAGAATTTC-3 ',
5’ -ATTCTCCCGTGCTGATCCCACC-37,
5’ -GGTGGGATCAGCACGGGAGAAT-3 "/,
5 7 -CTCCCGTTTGGCTCCCACCTTC-3 7,
~GAAGGTGGGAGCCAAACGGGAG-3’,

5'

5’

GACAAGCCTCTGGC!AAGGECLC-3"
5'-GTGACCT!IGCCAGAGGCTTGTC -3/,

ov

TN e e

C gua@gﬂyadgﬂ cells

ary

ﬂtﬁ-&éltGQuc h

i n
100

(nnclebtide position

(443-464);

(440-461);
(440-461);
(446-467);
(446-467) ;
(447-469)

(447-469);

(490-611);

H

(490-611);

(492-614);

- (492-614);

(494-616);

(494-616);

(497-619) ;
(497-619);

(500-622) ;
(500-622) ;

- .



WD 96/ 08512 | PCT/ AU95/ 00606

- 28 - WO 96(08S123), and the references cited therein. An POTAUIS00606
t echni cal " di scussion errbodyr ng nost comonly used reconbi nant DNA
met hodol ogi es can be found in Maniatis et al’.; Mol ecular doning,

Col d Spring Harbor Laboratory 5 (1982)- o37cxlrrent Protocols in Ml ecul ar

Bi ol ogy, G eene Publ i shin 1988, 1991 Once the

nucl ei ¢ aci d efEBltng> hgcﬁmgmcm eC-3dan (303582837 the DNA may
be introduced mmzéns'-mwmcm't,hwsmmuctron used to
transform 10 an aPpgopriate host cell. An expression vector is
characterised as -Ifavi ng expressi on control sequences. such t hat when a
DNA sequence oFhenAdaccodon opcdsisl gompliesent are ishowno in holdetype.i s
capabl e of directing the production of the product encoded by 't he DNA

sequence of interest in a 15 _-host cell containing‘the vector.
After the recombinant prEa¥Beric ppajmutant; receptor gDWA, swpresgdiod.oyer

the produ®@. tbnbBtuptsdwelre i:roduceﬂxw pbdloniig thld cDNAY Gnt® ithe t he
product can be

overed directly from I e |um I f the
20  product §%F¥Pﬁgﬁ PEPFRssion oL 2 el(%) t‘t‘ﬁ%‘ fsically
di srupted by nenhinaeab;! dinc thea PCR rhmultd.gnaalto havermsaqn:tora:la:re tat

obtain the int | @l apmAr g :
I s desirable tEgtggtL‘hg end Q@Higf rcat | (%:kin& ocoH provr%es a ofer n product
that is 25 e§9§ﬁ?ﬁ-§ﬂ-ﬂ§l #pescenromomi&iemy tMd MML #ite at

10 their 3’ end (the 3’-flanking oligonucleotide primer EGS,

containing a Sall recognition site), which enabled the
CDNAs to be cloned into the EcoRI and SalI sites of pKC3.
The nucleotide sequence integrities of the chimeric cDNAs
were determined by dideoxynucleotide chain-termination

15 sequencing (30) using SequenaseTM (United States
Biochemical Corp., Cleveland, OH) as described (31).

Trangfections-C0S-7 cells (30-50% confluent per
Scm’ Petri-dish) were transiently transfected with FCR cDNA
expression constructs by the DEAE-dextran method (32).

20 Cells were incubated with a transfection mixture (iml/Scm2
dish) consisting of 5-10mg/ml DNA, 0.4mg/ml DEAE-dextran
(Pharmacia, Uppsala, Sweden) and 1mM chloroquine (Sigma, St
Louis, Mo) in Dulbecco’s Modified Eagles Medium (DME) (Flow
Laboratories, Australia) gbntaining 10% (v:v) Nuserum (Flow

25 Laboratories, Australia), for 4hr. The transfection
n:l.xture was then removed, cells treated with 10% (v:v)
dinét:hysulphoxide in Phosphate buffered saline (PBS, 7.6mM
Na,HPO,/3 .25mM Nal,PO,/145uN NaCl) pH7.4 for 2 min, washed
and returned to fully supplemented culture mad:l.um for 48-72

30 hr before use in asgays. COS-7 cells were maintained in
DME supplemented with 10% (v:v) heat inactivated foetal
calf serum, 1000/ml penicillin, 100mg/ml streptomycin, 2mM
glutamine (Commonwealth Serum Laboratories, Australia) and
0.05mM-2-mercaptoethanol (2mE) (Kock Light Ltd., UK).



reduces to acceptable | evels other host cell contam nants, such as
DNA, RNA, potential pyrogens and the like. Thus it may be desirable to
use a com@I6M8512l y avail abl e system . such as FLAJ er r PCTIAIPSI00606 5y st em
to allow easy purification. 30 Alternatively the inherent 1g binding )
property of the pol ypepti de may be ed to affinity purify it or
anti - Fc receptor anti bodi es may be gé As nmenti oned

above, a variety of h r,odu fy £ he
fizhofiIohi1 "k relalfonit's’ ffq] Aty he

pol ypepti de of th& 35 i nven 0|ce o a particular host cell is
vel | WICLRET sfb k8 of Uggepsﬂdmedoieu Ehig éﬁbPF&&Op'Ur 438 takThe

hCT] A OOREE | ' e é WO 96/ 08512"
PCT/ AU95/. oo%s"@"“"‘t Yo lantd T RN (TI¥143) viﬁ:%&tdauc id ¥rom a

synt hesi s, PU?‘%F’&@C&%%&“%”‘! £xgm, the M’ie&n O'Ir'yqﬁgéuelture
reconbi yant cedQiedstidn aﬁummﬂa n) e e apiume AgAT AnEC-ND WA he

The nature dnsd vas, Progueed, Bl S MYbAleal” N1 Y oye%“ﬁ%‘ef“em

sel ection ciftofolaq;am loplex (3o ommiomm iRRQtein

cont i nuous, cspisdge Frdil 'ehd dernl @ %dmmlﬂa@mh@a& aeseppoa@de |
once the expression system has- been sel ect ed, Accaqrd qr]g Xf J{w di sed
t

bed bi or eact(@8d - hoHuIRn 1961 Rligoners NeXH PTreRA ures,
stirregyt anigrosslikisRp sl svddetylndrduptoniidimic rantydside nay

o Pty MY, homa, Fe Ldeh, Uoy® bl WG Halldry 3. (FPPT OO AL e
: pyridyldithio) p:opionat:e (8PDP) (Piexce Chemical Company, {
Rockford, IL) as follows: hIgGl welom protein (Smg at
10mg/ml) in phosphate ‘buffer (0 01M sod:l.um phosphate pH
15 7.5/0.15M NaCl) was treated wit:h a 5-£o:|.d molar excess of
SPDP in dioxine, for 30 min. zzcess reagents were removed
by dialysis into PBS pH 7.0 / 2mM EDTA. The SAMSA modified
~ hIgGl was treated with 200m1 hydroxylmine (lmM in PBS pH
7.0) for 30 min, then m:l.xed with SPDP md:l.t:l.ed hIgGl (1:1
20 molar ratio) and incubated for a further hr. The reaction
was terminated with N-ethylmalemide (Sigma, St Louis, Mo) .
added to a final concentration of 6.6mM (35). All
reactions were performed at room tenipé:at:ure. Dimeric
hiIgGl was pur:l.f:l.ed £from monomeric and oligomeric hIgGl by
25 size fractionation chromatography on Sephacryl 8-300 HR
(Pharmacia LXB Biotechnology) .

Erythrocyte-hntihody rosetting - CO8-7 cell
monolayers transfected with FcR expression constructs were
incubated with EA complexes, prepared by coating sheep-red

30 blood' cells (SRBC) with 'trinitrobénzene' sulphonate (TNBS)

| (Fluka Chen:l.ka, Switzerland) and then sens:l.t::l.sing' these

' cells with mouse IgGl or IgE anti-TNBS mAb (36). Two ml of

2% EAs (v:v) were added per 5cm’ dish of transfected cells
and incubated for 5 minutes at 37°C. Plates were then

35 centrifuged at 500g for 3 min and placed on ice for 30 min.
Unbound EA were removed by washing with L-15 medium
modified with glutamine (Flow Laboratories, Australia) and



| h anot her enbodi nent the invention relates to a 15 met hod of determ ning

t he presencWQA6/08542/ or anount of i mrunogl obulin in a sarPGTAAGHSI00606
met hod conpri si ng contacting said sanple vvi th the pol ypeptide of the
pr esent i nvention, or an Fc receptor or a part thereof, for a tine

and under conditions sufficient to allow thé%al ypept | de or 20 Fc
receptor or part the e f apd_an nogl obul In said sanpl e
to bind and det®eR¥ ‘F\% Dr % %‘é‘[n‘}] aﬂ%r‘ig“‘ﬂiﬁe %?H ning the amount of
sai d bound .pol ypept i Directbimding b Ndidheric<ETcl -ormdimgt DEhIGeDr
part Fc rece rom
any source where TF |s Mfggég%gﬁe?ge‘a&'&% ﬁﬁntﬁg%?éggﬁ °§$¥tg“°{"

i munogl obul i n.were hsxvested; reasbedyin| BBE40a5Y BEArandoresusapandedbatod,
saliva, sweat, S@FpR1L ¥RWLES :ﬁé&{.rom §sgrrﬁnbe 568 of eelﬁa'f.dral ssue

sanpl es such as, bi ops peci mens n etCare
cont enpl at ed. incubated fthﬁ@"%e?ﬂ? ia} 1‘{1\’%%%?0?3 3'&4%"?51%1{9159% ve
or non- natfdt £20 rBLRPAET 49T, 2 Pr-disierilesTe0 wash piietaréd biethe

f I b 1 ab] F
ecoptor 1o ar PeEeraRintis SEFRRR RS agsiRine’ (37) ga sbewn £F FrEPBLENG
pol ypept i de or égquallypwith unlabelledcdimeric+igdibybindingntenfent neans.
Preferabl yo  redéFE6F Cexplessitigo8bly! LE11S. degg#eﬁﬁ%a“‘gpﬂﬂ&hc-

WO 96/ 08512 060
- 30 - - noFERh eas Mdetermined| folkewingneentrifuggtiencpforedds be

through a 3:2 (v:v) mixture of dibutylphthalate and
- dioctylphthalate oils (Fluka Chemika, Switzerland) and cell
bound ***I-dimer determined. Non-specific dimer binding was
_15_ determined by assaying on mock transfected cells and
- subtracted from total binding to give specific dlmer:!.c-:l:g@l
bound. Levels of cell surface Fc,RII expression were
determined using the ant::l-l‘c,,m::l: mAb 8.2, shown to bind
distantly to the binding site (19), and used to correct for
20 _ variable cell surface recepto: ezp:ess:l.on between the
mutant Fc,RII COS-7 cell transfectants. The binding of 8.2
was determined in a direct binding assay as described for
the human IgGl-dimer binding assays.

RESULTS _ :

25 Chimeric receptors identify multiple regions of Fc RII
involved in IgG binding. |
_ In order to det:erm:l.ne the roles of dAomain 1 and
the B-C or C’-E loop regions of domain 2 in the binding of
IgG by human Fc,RII, chimeric receptors were generated

30 whereby each of t;hese regions in Fc,RII were replaced with
the equivalent regions of the human Fc,RI a chain.
Chimeric receptor cDNAs were comnstructed by SOE PCR,
subcloned into the eukaryotic éxpi:ession vector PRC3 and
transiently transfected into COS-7 cells. The IgG binding

35 capacities of the chimeric receptors were determined by

' both EA rosetting and the direct binding of dimeric higGl.



detected by an anti-polypeptide |abelled with a |abel, reporter

nol ecul e anti-lg or other detectable signal. Det erm nation of the
anount ofW r?ﬁ‘ﬂ?f’gbl obulin may be made 5 by conparison t oPSTAVIMWS curve
obt ai ned usi ng known gquantities of Ig under I dentical conditions. )

The pol ypeptide of the present i nvention ﬁé receptor may be sol uble
or bound to a solid support such as trocel | ul ose, paper, matrices or

resins Wi Chaflel waBGedaebRoye %ﬁiffs&oﬁ,ﬁﬂ:'f%léht@ﬁaé‘r?f the F¢.R

Anot her enbo nvention r.el et ot ng'

i mungl obul | ﬂ cheladprgdussdna Foeeptess (designated; Dip2,) shiskas

<r:0rrprl si ?ﬁ ! GEE&Ft ﬁ&h?hb&e%h@b@pacityatb mmcwg&amm? adap'éed to

ecei ve the i de_o0 Lnventi,on an,Fc receptor. _and_a

| east one ot E#R‘EQ aoﬁﬂgr'#ge gﬁféd ?3’ Coﬁﬁiﬂn%@f Eo oDy CoRLAes t‘:

The phrieasg Iclot ;hbowiﬂtﬂauyber mm ﬁ.ﬂnnoﬂ:obind diwd.ct-hlgel (Fig.

I mmunogl obu o] r I d

appropriate sEbst rgg#" Qz@&ff g?%p%? re%glu%g‘(? Fogigﬁdgg?l yr? g? ilf;

bound i muno@ cbairncomprising. regidues Ser®-val®* (B-¢nleoRdn@Ection the

ol ol e i ﬁ‘"‘""“‘éﬁﬁénﬁ?’eﬁh%???’ “?%“’5? B L umogt coar e o he precen
n esen

25 inventi BAAEVEILDES TRY of| ?%ﬁﬂ $ cE1Besas

Eart i culmL | y Y2096 caanfc Y1306 136E- Lndspauﬂ:l.nlmbl »S pAgiof msulted‘ dn ithe

ecause the recep

bi ndi ng i mmﬁ%@?o%g ﬁggé'm?ﬁggw Wﬁ (S?_%a 7, &B the%% ?%tgl #& ecul

i ncl udi ng onwetiainednkhec aildtyo to M-M FGCxBA HOPP(W% (Fdgd i1b.c). ﬂ
c

| munopr eci pbb%t-boﬁeﬁ.ﬁlsatransf@“d% a@%ﬁ:@s‘iﬂlﬁ form @!aw Wh'
does not exhibit a selective bind L
rel ated enboEFMtat?k‘HeS'\‘:m 4£§eﬂ?Foh nd’e 5i BE%‘GQ dienss Bf 2g6-

det ect iz Irrmnqnermtws mga ae)rrpl mﬂi cwwﬂwuygammﬁem Fei,HI5anpl e
Ymthhf E)Peapf: ﬁgegt :l.n(ing‘ domain He Yy d%gni% ze%%% it%i%'ﬂcs' to for
bind the hi.ghly substi.t:uted EA complexes but not dimeric-
hIgGl, suggests that these receptors bind IgG with a lower
affinity than wild-type !'c.,RII. These findings demonstrate
20  that although the domain 1 and domain 2 B-C, c’-E regions
do not seem to directly bind IgG, they do appear to make a

contribution to the binding of IgG by Fc,RII.

Fine structure analysis of the B-C and C’'-E loops of Fc RII
domain 2.

25 The contribution of the B-C and C’-E loop regions
of Fc,RII to the binding of IgG was. determined using a
pom mtagonosis strategy where individual residues in
both the B-C (residues Lys**-val®*‘) and C’-E (residues
Phe!*-Pro'™) loops were replaced with alanine. cDNAs

30 encoding the mutant receptors were also’ generatsd using SOE
PCR and subcloned into the eukarvotic expression vector
PRC3. The resultant expressi.on constructs were transiently
transfected into cos-7 cells and the Ig binding capacity of
the mutant receptors determined by assessing the binding of

35 dimeric higGl. The levels of cell membrane expression of
the mutants on the C0S-7 cell transfectants were determined



and under conditions sufficient for .any conpl ex present in WO 96/ 08512

PCT/ AU95/ 00%0 86/08512 - 31- t he saPrpI/AUssicb6bd e
pol ypeptide or Fc receptor to forma furthr conplex and detecting said
fUrther conpl ex. "' The above nethod uti'lises the ability of
t he pol ypepti de of t he |nvent|on and-t At fc receptor for 1gGto 5

bi nd conpl exes t hey do nqt 'reco age]Jafo) I c | Furt her, . t he use
of th Fc recepl“(?i l%'%ﬁ”é@u g gnﬁre g&ﬁ'ﬂ‘?ﬁ"p?&vl’&é@ ®nor e
sensitive assaﬁmuﬂt to tha Hinﬁtny:tsﬂwyeraddewdm fonparalbste ito ttle of

sanple and al squg yi L 381> Hddeptlcl (dbs TuHend Fig. 3). Tne TOLANNE

met hod may be a di‘agnos ases mhere I mrune
conpl exes are icapacidye®t the omtiants rmpmmoe bigﬂamioml tis,

lupus, art@ritigyeerninddRafidy e & :ﬁ

syndr one (HITTS),, Gullien-Bare syndrone Qr |d| pat hi c - 15

t hr onbocyt opoe GCFERGHIO™, farryariation in cell syr ‘f%rﬁm“%‘?&ﬂﬂ%‘ml"
relates to a nan@® éxpressed rﬁrwmnﬁwca emld-rt;f:seorr fiding.

conpri sing contacting sal d sa | e Wit € o pept i t he

i nvention or an Fc %‘t rétzﬁ'd géd)eir rﬁf'ﬁ%“%‘ ’algl'
for any 20 i valiYgl ilhul"f’n Pll'o{“ﬁb tanph:ntw:l.tbrm-q.cénpbcghwcahesal d

pol ypept i or 4H S At g.;.‘lo

r enali nderﬂgf thlle:&gﬁ | & éﬂ%ﬁ% sanpl e usecfi&ln t5F1°' ;Paggmal

be any sanpl e most ¢ [efifents Was Aeen AR Hbakit
continuously t aieih, FW:I.%hO%HthﬁbﬂdCfbﬂ? hlsnad -.or3.ni a(mn + SD) and 20.6

+ 4.0 percent binding compared to wild-type Fc,RII. The
replacement of Vall* or Pro'!* with Ala had a lesser effect,

15 these receptors displaying 53.5 + 13.5 and 73.5 + 7.9
percent wild-type binding :espect:l.ve_ly. These results
suggest that each of these residues in the B-C loop
contribute to the binding of IgG by Fc,RII, whether as
direct contact residues or indirectly by maintaining the

20 correct conformation of the binding site. Alanine
replacement of residues 129 to 134 of the C’-E loop (Phe'?,

~ Sexr™, arg/His'®, Leu?, asp!*’, Pro!’) also suggests this

region plays a role in the binding of IgG by Fc,RII.
Substitution of Phe'?® and Arg/His'’® decreased hIgGl-dimer

25  binding by over 90% and 80% respectively to 8.2+ 4.4 and
21.9 + 3.9 compared to that of wild-type Fc,RII (Fig. 3).
In contrast, replacement of residues Asp?** and Pro'*
increased binding to 113.5 + 8.8 and 133.5 + 0.2 percent of
the wild-type receptor. The substitution of Ser'* or Leu*

30 had no significant effect on the binding of hIgGl, as these
mutants exhibited comparable binding to wild-type Fc,RII
(Fig. 3). These findings suggest Phe'” and Arg/His*' may
play an :I.niportant role in the binding of higGl, and the
observation that the substitution of Asp*® and Pro*™

35 increaée binding also sﬁggest an important role for these
- residues, which appears different from Phe'’’ and Arg/His™.
Again, a distinction between a possible direct binding role



which is withdrawn, treated by the nethod and then returned to the

pati ent of a closed system Preferahbly.the

pol ypept‘?@geﬁéglﬁc receptor used is specific for 1gG BﬁHyUM“g% It has
been noticed by the 30 present inventors that Fc[err]R | described herein*

Is able to bi.nd I'gA’ Thus, use .of_F&eLr] Rl would be particularly
advant ageous in the'treatnent of diseasesS involving i mune conpl exes

of 19G and/ g %ti‘iiﬂt&%d & MU Ahtegrity”d¥ hnaPldedeitdt N0 'S
directed at renov |nnune 35 - conplex existing in the sanpl € and the

pol ypept i de CHT20Y% 'R% % rfé’qqﬁﬂﬂ%e e &N ning | 9G
or |gA. botﬂf&ﬁleO&‘:;bZend C'-! loops as playing a role :I.n the

PCT/ AU95/ 00

Separ at i on o?’gﬁ# orrplzga rlr’é'yrl?éng hi e’%ﬁ B°'ﬁﬁ§m gfcﬁ?ﬁeﬁ?@ﬁﬁuﬂﬂans such
as by i andrrepesedofor bayeobisding rodiess om ledvee put atdvien domgiiss 2but '

utilising amﬁ&&icﬁuggest‘io'ﬁﬁ'tn'ﬂtg i@wwdg?ogg Sga_loqrcescﬂ'utr Jgvention

or a Fc recept Of Of .a partion thereo support .
Such a soI i §acq, FoFming: the interfage F‘%@'aﬁ@sé-nw:l"ed

cel | ul'ose migbeheceontact o&ufe,fn:ﬂem,en ml dp;pgefﬁ ably conprise a -
cont ai ner encl osing the pol ypeptide or receptor or part thereof
attached to a support, an-inlet through 10 which the sanple can flow in
and an out | DISCISSIGM whi ch the sanple can be returned to the patient.

B A O e maT i g M AL
from a pati 8Hggest that the interaction of IgG wi hrc,nn involves _ ‘
mult:lp:l.e regions of the receptor. Of the ent:l.re
extracellular region, only the 154-161 segment was
demonst:_:eted to directly bind IgG, since insertion of only
15  this region into the corresponding region of the human
Fc.RI a chain, imparted IgG binding function to Fc,RI.
Moreover, replacement of this region in Fc,RIT with that of
rc,k:l:e resulted in loss of IgG binding, implying the.t
residues Asn'™ to Ser'*! of Fc.RII comprises the key IQGl
20 interactive site of hFc,RII. However, the generation of
~ further chimeric hFc,RII/Fc.RIa receptors as described in
this application has suggested that two additional regions
of hFc RII domain 2, although not directly capable of
~ binding IgG, also influence the binding of IgG by hFc,RII.
25 The replacement of the regions encompassing Ser!®® to val''®
(B-C loop) and Phe'®” to Pro'** (C’-E loop) of hFcRII with
the equivalent regions of the rc,RI a che.:ln. produced
receptors which despite containing the putative binding
site (Mn"" to Ser'!) and retaining the ability to bind
30 IgG-EA, lost the capacity to bind dimeric hIgGl. Indeed,
site-directed mt"egeh'esis performed on each individual
residue of the 109-116 and 129-134 :eg:lons identified a
number of residues wh:l.ch appear to play crucial roles in
hIgGl binding by Fc,RII. The replacement of Lys®?®, Pro'l,
35 Leu’” and vall® of the B-C loop, and Fhe'” and Arg/His* of
the C’-E loop with alanine, all resulted in diminished



15 contacting the body fluid with the pol ypeptide of the I nvention
or an Fc ragpepéossi2for a tinme and under ~condi ti ons suffPCl/appsecsoal | ow
t he pol ypeptide to bind said i mmunogl obul i n, renoving said bound

i imunogl obulin fromthe body fluid and replacing said body fluid in
the patient. 20 : Preferably the 4®thod i nvol ves renoval of

I mmune conplex. This may be used in the treatnent of diseases

where it is debilgSd pindingrov&henafierewothase findings provide grrong pT
H TTS, rheumat M&Q&U ld Bugigedlt Q:rhdt'ﬂftﬂfé IBUT and G- MSPE ¥ HERRTI i S

patient. %re Ereferablé [}e met s used in
pl asmaphore3| s &L%oy gxtdQ#‘Seases. Even nore

preferably the method ut ithies €indings desaxtided hereirn lsuggdsic tihe \nature

enhanced it bi

receptor-a?ke r% t‘%ﬂ ’Qﬁj'%c%und: 3’(?1 glays soll dﬂsup or1¥e s}tgj%‘ﬁfﬁaéga rren%?cajr'\'e
when used in as nepdacesentewith alanine mesultspin ta warked reduction

i Si |1 cay g %q(wwgq{ﬂﬁﬂp&rw%&m dehug3!t ia1ehotigh the

will be known to those

|IIe In the ar [,n anot her
embodi ment t he B aap i9f, HRGBEL g’ °|18|‘§P'§’sq’6‘ pajox, Feeirn Sé‘ii"ﬁgrﬁd dm
di sease where tgne direct dateractidy asltiTIye, casdemonstrated in that

antigen-a0h' PO%h1y endd"WUAGA Ues S’ dEENOL SRR | PO AL RLALELIPO 27
- .33 - e it ilasaﬁﬂ:ﬂr»t s idue P31 ket cappsars cto play | snbinding
receptor or an ﬁﬁt@gonl st conpound. of the invention to a
_ The molecular model of the entire 1",.,1!‘.!:]: shows
that the regions involved in Ig binding are located on the
15 gsame face of domain 2 and at the interface between domains
1 and 2. Furthermore, this also indicates that the A/B and
E/F loops of domain 1 as well as the strand connecting
domains 1 and 2 (G/A strand) are located in the same region
(interdomain interface) and. contribute to the binding area
20 ‘of the domain. This area foms a hydrophobic pocket and
development of receptor antagonists would be targeted at
this region.
!'urthemre since !',_,RII and F.RI as well as
ol:her F.R are homologous then their overall structure and
25 general principles of the location of the binding sites
would be similar to that disclosed in this application.
' The studies described herein demonstrate that
domain 1 of hFc,RII, although does not appear to play a
. direct role in IgG binding, does play an important role in
30 the affinity of IgG binding by hFc,RII. This is suggested
as replacement of domain 1 of l;i'c.,RII with domain 1 of
hFc.eRI, reduced the capacity to bind IgG, as shown by the
failure of this receptor to bind dimeric hIgGl. These data
_ imply that the IgG binding role of domain 1 is likely to be
35 an influence on receptor conformation, stabilizing the
structure of domain 2 to enable efficient IgG binding by
hFc, RII. This proposal is consistent with the localisation



subj ect . The subject may be a human or animal, preferably 5-
a manmal Preferably the pol ypept Ide with an_increased

serum halV\](O?qusg is used in the method of the invention. IAK5(00606
preferably this pol ypeptide conprises the Fc receptor- | i ke nol ecul e
wi th enhanced i munogl obulin binding abjlj4y. 10 is used in the nethod.

I n sone di seases however an Fc receptor-like nolecule with reduced

i mmunog! 0bU|b£ t8 Igo bEhiiagesital oENEPEI DY | Todh %eﬂa&@'lﬁty may be
i ndi cated su desirabl e formo

ere
i munog! obul iﬁ “ﬁo?taﬁgfthteFSFcéxH Peg%iPc"iS The-bipding plse
nmol ecul e wi t hsathereflorgGlhi cllose pookinjty to domaihhat ahll Rsngackonpl exes

and not m)nolggg b Preferab

pol ypepti des red ¥d E" i ﬁﬂgﬂ:%cegr n_SPREPEmaicn, pPﬁFg}'ﬁﬁ;?Yt Ry are
adm ni sBer edthe hOQD méhatnmumc&oncenpbbet bohtomhefpdbpadnt Ldd.ef. Ghe *
i nvention opgtpaal) Yaﬁﬂnﬁﬁbshﬂﬂ tﬁer eepéoiob?ﬁ - nolecules with

enhanced 1 gG bi ndi ng abl | t e u I n e treatnment of diseases

where an excess of ?%ﬁxw? £e% the| invelvenent ef thei BeCagent

of the 25 malamtloeparoﬂl smlm&mrﬁlﬂ 4y SOESEe -
; nvQ

| | di
Pnapor opr 1 aies blen, PiFi0edc fhv| afa SuBSS3ER0t o, h&a@é
t hr onbd8yt oplewdies hoHnbati B RARK o(r&B) ’ wh!(dn m)sﬁmnmuxygmﬂt

rejection angyhsh PRy ﬁ%ngl%?&&ﬁb%yi@ | 2 RAP Y[R dﬁ&g

In addition,, the polyp pr esent | nventi

receptor-|i KLsofe e%fﬂtﬂin:ﬁﬁ:ﬁﬂed"#b@ have hextengive M9°na9iﬂe used
in the treat@ﬁlﬁeﬁén@ﬂy th sené £ secoMVGkﬁrﬂGeiﬂElaméﬂalﬂE i aagge of the

causative 205pla Hlowt oo RESEEan HEA MRRPESToa ehe LEnRRn, o | oY
ef f ect 1¥e andiffexsntly. pdBotkpisdforms t bind welgEéDbnrtIgG2b and mIgGel,
however differ in that only the :I::t;t!'i form binds rtIgG2b and

' mIgG2b. Significantly, the amino acid differences between
rat FC,RIIIA and IITH isoforms are situated predominantly
in the predicted B-C and C’-E 1oops' of domain 2 (?:I.g. 5).

20 However, it should be noted that the F-G loop regions of

' rat Fc,RIIIA and IIIH are almost totally conserved, which
together with the observation that both forms bind rtigGl
rtIgG2a and mIgG@l, is consistent with the proposal that the
F-G loop region is the major IgG interactive region, and

25  that the B-C and C'-E loop regions provide supporting
binding roles. :

' ' It is interesting to note that a number of
parallels are also apparent in the molecular basis of the
interaction of hFc,RII with IgG and that of hFc,RI with

30 IgE. The Ig binding roles of the two extracellular domains
of hFC,RI are similar to hFc,RII, with domain 2 responsible
for the direct binding of IgE and domain 1 playing a
supporting structural role (17,26). Furthermore, as
described for hFc,RII, we have also identified multiple IgE

35 binding regions in domain 2 of hFc.RI. Using chimeric |
bFc,RII/Fc,RI receptors we have demonstrated that domain 2
of hFc,RI contains at least 3 regions each capable of
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- 34 - wo Jsfog§eceptor, to a patient. It i v9sodRd
that the pol ypeptide of the i nvention, particularly a soluble one
conprising I gE speci fi.c'Fc receptor-1|ike nolecule wth enhanced
-activity 5 according to the invention wi 46 be particularly useful as a
conpetitive inhibitor of IgE binding when administered to a subj ect .
The pol ypept i ddliseqt iy inding flgEw amythe introduetion|of khe Bald b

unbound | gE an Q.@lyi &ess ab dy d- gﬁrpm Rgvent
rebi_ ndi ng of ;qq) éﬂc\“ s duseseo‘% b{g‘?ﬁ on af%ﬁl to for Ln this
ma

way©t he &Qﬂ n &9 BtPa P°OF°§FP pgrd aEPF&H‘?uEﬁ
gs i In food al | agem ::lzbaasstmp Hmpazdu g ®inding &Jd GFcGRED. (17, ]

i m | ar cogments,.app u pept t he
‘i nvention. gms tq%s) env%fge%ﬁﬁ%tﬂﬁéﬂbaife‘gtééf 4" egfé)ﬁ%léé)l pecific
Fc receptor -I i domain Zrtontributie rter#MdbthQ\t}w\mf yIﬂEccﬁtw’ﬁgtOOPhhg‘
invention ﬂcﬁlh RQ \¢ajfses, wscggpggbusv &Bm Oto oilégﬁ bigihidld) of

when admi nistered to patlents First -t WI|| I rmune

conpl exes aggr ERRKS XRIIoRS Mwwmﬁ%vﬂ‘ﬂ recm.m'ai%wl hereine
Flerr]R, e.g. ﬁ%&tmﬂmrﬁﬂlbiﬂmﬁ]&&g@ by r@m: w’alﬁ;*ﬁ‘r t\sent or

reduce ac#1 vat i

i nf | a,rmat Lon
conpl ex ihtuce 'hf rarh¥at | offC ASP T agd W?sﬁeﬁﬁa?:g?d arﬁw gncomass -
past ures syndr cche BC, cly-plzrmdltb-grmopse;cmcchiuljrupu!hus}che reduced

or described herein for hFc.RII, these findings implicate the
B-C, C’-E and P-G loops juxtaposed in domain 2 at the
domain 1 interface, as the crucilal IgE interactive region
15 of hFc.RI.

Exnn’:l:.n 2 Characterisation of Domain 2 of FCYRII
nmms AND ll'.l.'BODS

Mutants were constructed. and constructs used to
transfect COS cells as in Example 1.

20 RESULTS AND DISCUSSION
Additional mutants of domain 2 of rc'yRII were
made. Three point mutations where a single amino acid
residue was changed to alanine were constructed. The mutant
. CDNAs were used to transfect COS cells and tested for the
25 ability of the proteins encoded by the mutants to bind
human IgGl dimers. Mutations at Asn'?® and Gly*?* has no
effect on binding whereas mutation at Lys'*® was found to
decrease binding (data not shown). The amino acid residues
tested are found in the space between the C’ and the C
30 loops. The results indicate that the 123 and 124 positions
do not contribute to b:l.nd:lng site and that the 125 position
is involved in binding.



al | evi at ed. The invention will now be described with

referenc followi ng non-limting Exarrples Exanple 1 30

Mat eri al g‘%%?@t hods Chi meric Fcl[err] Rl |/ RAIAVISEP60SNd
mutant Fc[err]RI |l receptor CDNAs and expression constructs.

Chineric Fc[err]RII/Fc[err]RIa chain or_ ant Fcl[err]RII CDNAs were

constructed by Splice Overlap Extension ( ) 35 PCR (27) using the
Fclerr] Ri| a ephbe ) oﬁScf'eﬂpbai:ﬁcgaiQEﬁQRpomt HRtaRkt bomaRd as

follows: Two PCR Feactions were used
35 anpl #fy the Fc[err]RII-Fc[err]RI or Fc[err]RII fragments to be

spliced togeakat®3-Alla,r eec010RSEGS and cC-02' & mRi1f ornmed on 100ng ofthe -

Fc[err]Rila n.t ese of .5 each

ol i gonucl eow;‘@f B% génﬁl &%P g%ﬂﬁﬂd" BRI M Tris-C pH 8.3

and 1.5nM I\/gm'? r-}lasmg-QSS-l-u!BSsanﬂ Tes0pokyMBRAase (Anplitaq, Cetus) for
25 5 arrpllflcatlon cycles. Athird PCR reaction was perforned to

splice the two fragments and anplify the spliced product. 100ng
of eachSf ragnent (puri9}igeaycleotide sequences jand bheispoaltignsant

agar ose gel )hyBBldi@atL68dwiththECFEPRISPATIDNA are as £531HwWHLC! eotide
primers under the above PCR conditions. The chineric

Fc[err]RI I/ Fc[err] R "a chain receptors were generated as follows. 10
Chinera g, ec0901.165'mmcmcmwmmeﬁswmﬁicaadtﬂ.ﬁul\m + EGD)

wer e used tq - nts which were spliced together using
ollgonucleotl ﬁﬁg i&? é%gppghlnera g, €l130-135: oligonucleotide pairs

( NR1 mgmmcm?mmmdsmmmﬁa £88) The sequencd
of the1o CC-03 5’-CTTCCAGAATGCAAAATCCCAGAAATTC-3/, (473-500);

cc-04 5 -GAATTTCTGGGATTTTCCATTCTGGAAG-3’, (473-500);
CC-05 5’ -CCAGAATGGAGCATCCCAGAAATTC-3’, (476-500);
CC-06 5’ ~GAATTTCTGGGATGCTCCATTCTGG-3’, (476-500).

EXAMPLE 3 Comparison of the binding of human IgGl and
15 IgG2 to 'the'A_lanine mutants of FcYRIIX

: The binding of human IgG2 was also assessed and
some similarities and differences in the nature of
mutations that affect binding of IgGl or IgG2 were observed
(Fig.7). '

20 : Mutations of Lys*’’, Pro'“, Leu', Phe'®, His'%,
I%%, @*°° decrease IgGl and IgG2 binding. |
Mutation of Valll* decreases IgGl binding omly.
Mutation of Sexr®®®, Leu'?, Aspi®®, Pro'®, myrl¥’
reduces IgG2 binding omly. '~
25 Mutation of Thr'*® and Leu'*® also enhances IgGl
and IgG2 binding. -

EXAMPLE 4 The IgE Binding Site of Fc.RI
Similar experiments to those described for the
IgG receptor Fc,RII were performed on the Ige recepﬁor,
30  Pc,RI. -
Three regions of the IgE receptor were the ta:get
of mutagenesis experinents'. These regions defined by



of i gonucl eoti des used and their positions of hybridisation with the

FcRI | aNR 13'_096/08512 cDNA ar e: NR1, 5' - PCT/AU95/00606
TACGAATTCCTATGGAGACCCAAATGTCTC- 3', (nucl eoti de _ position 10-30);
EG5, 5 - TTTGTCGACCACATGGCATAACG 3', (967- 981); CHWD9, 5' -

- CACATCCCAGTTCCTCCAACCGTGGCACCTCAGCATG 3' - AF - (419-437 with
nucl eot i des 442 462 of Fc[err] R a chai n) CHMLO, 5' -
AGGAACT GGGAT GTRRREANeR:T. FICAFEOCALRS to 134 and 1540tqg%6li aresdocatedof

Fclerr] RlCAa ggﬁnn&t_lreﬁsecond gl_oﬂjlr/li of' Fc,RI. The experimez\%l:s wl}1 TS o
GTGGITCTCATA GCE—?A

Fc[err]R a cH3Ph ""Eg ”I%lvgd% id&éc&iﬁ‘@%@oﬁeﬂﬁ%m?mc— 3"
(516-531 with mtated to dddniné aﬁdFtherefﬂaca ohalgg. binding measured.
Sequences derlmﬂ. [ ]

.ungerl i nec'? non- gﬁs%éq%ﬁ%e?@n ng res‘# %jbé;e eﬂ?ﬁg‘él tes
used in cl oni MeXeensien om desenibed for; hhsoFGﬁ%@BMIM| de positions

refer W PEgosedLeotides shown in Fig. 5.
PCT/ AU95/ 00606 - t he

previ ously published Fc[M3%3%don %Mer‘?ﬁ L2 l?i‘#%mﬂh’ d“”ﬁﬂﬂ%bes
(7, 13). the capacitycofcie Rl Rid DAY TYE DFLY. 6l ANty (Rt rise

10 mutation of Trp'*® resulted in enhancement or improvement of
Ige bindi.ng by Fc.RI.

Mutation of the residues in the segment from (and
including) residue 154-161 also showed that mutation of
Val'*® completely ablated binding and mutation of Leu®*® or

15 Asp'® also decreased IgE binding. Furthermore mutation of
Trp'*, Tyr'®® or Glu'®’ enhanced IgE binding to Fc,RI. Since
domain 1 is also involved in Ig binding and since we have -
developed a molecular model of Fc,RII and since we know
Fc,RII and Fc,RI are highly related broteins it is likely

20 that similar regions of Fc,RI domain 1 to those of Fc,RII
will be involved in binding i.e. in Fc,RI the, A/B loocp
residues Asn' - Asn®*, C/C’ loop, residues Asn*’ - Glu‘’ and
the E/F loop residues Lys®® - Asp®.

on the basis of these studies it is clear that

25 certain residues have a major role in Fc,R interaction and
that nanibulat:lon of these residues would be useful in the
production of useful pharmaceutical or diagmostic reagents.
Thus mutation of Tyr®!, Glu?*?, Val®®, Leu'®, asp™® all

- decrease IgE binding. Conversely mutation of Trp**°, Trp®¢,

30 Tyr'® or Glu'®’ all improve !'celi:t function since these
mutant receptors are able to bind IgE more effectively than
the wild type receptor.

EXAMPLE 5 Eff_eét of Chiﬁe:ic Recégtors on IgE Binding
MATERIALS AND METHODS

Chimeric receptors were made as described in
Example 1. Chimeric receptors were produced which have



generated using the follow ng oligonucl eotide conbinations. 5 . :
Pro[err]-Ala (GBCO1 + EGS) and (GBCO2 + NR1); Lys[err]-Ala: . .. (GBCO3 +

E65) and % 122 NR1): Leu[err]-Ala, (BGCOs + EGH) RGRIAVISO060S -+
NR1); Val[err]-Ala, (GBCO7r + EG) and GBCOB + NR1); Phe[err]-Al a,

(GCEQL + EG5) and (GCEQ2 + NR1); Serferr]; Al a, (GCECB+EGB) and
GCEO4 + NR1); Arg/Hi's[err]-Ala (GCEG + AP - EG) and GCEC6 + NR1)

o) “and (CLRTDSFANR, §F Epy BBFRET Bl pave pREbino SRuBbhant d&fﬁ’“

NR1). digoPosaisilde The temanac'*mileﬂe Boddows:splice together the

two conponent . Tagnents of each nutant to produce -the point )
substituted 15 cDNAs, The sequence. of t e oli £p$| eoti des used and
t hei r pBEYt fons CHeRGESS IR SEBCORLRF ( ¥ Fhenﬂgf | Rl RREEPRAFGERIINRY
and EG5 as descri bed a&ndea transmﬂiﬁﬁ‘ Peg HOR CFEo FETRICCT O Swas
(nucl eotd de position één %g GBC2, : '
-CTT CCAGAGCCTTGT ﬁ .)" .. GBCB,
- CTGGAAGGAYTELTECTCT (31!383133# chqmq»p with m 1 from FcYRII,
- GACCAGAGGAGCGTCCT T (
| CAMEaTGT e an s 3 éégn“f&nn &ﬁ%‘n’m@’m region
- GACCTTGACAGACAGGCTM YRHAG 467); 25  GBCOY,
- GACAACCT@'G(ETAAGGT&&;@E,;( -which contamECBhe G strand from
-GTGA TAGCGAGGCTTﬁ!C—%I -469);
GCTTCCCGIT (490 611); GCEOZ
CCAAACGGGIBCE' TTCT G@@otdﬁO"(ﬁt 1!)1h:|.ch conxking the B/F loop from ‘
-CAGAAATTCGCTCGTTT%@ (492-614); 30 GCEO4
- GATCCCAAACGAGGAATT (492-61 g ,
GAAATTCTCEKTTGGATM”(M@M vhiek contamdahe CC’ loop from
- GGATCCAAAGCGGAGAAT Tgéers .  (494-616); GCEOY, '
-ATT CCCGTGCTGATCCCACC- 3', (497-619); GCEC8,
- GGT TCAGCACGGGAGAAT- 3", (497-619); GCE9,
- CTCCCGTTTGGCTCCCACCHHE - &icéﬁﬂﬂlﬁﬂ.&es usomocreate t:he above
W%T@W&&toﬁ%@&?h £ollows :
cc’ NR1 + LR3
' ' LR4 + EG5
20 EBF  NR1  + EG32
o EG33 + EGS
G NR1 + LRl
| LR2 + EGS

NR1 and EG5 are as described in Example 1.

25 Antisense LR1 5’ - GGTTCACTGAGGCTGGTCTGGC-3

Sense LR2 5 - CAGCCTCAGTGAACCTGTGTACC-3’

Antisense LR3 5’ - CGTCTCTTCTGACAGGCTGCCATTGTGGAACCAC-3’

Sense . LR4 5’ - GTCAGAAGAGACGAATTCACCCAGCTACAGGTCC-3’

Antisense EG32 5’ - mmmmmmnmacmacmmm 3
30 Sense EG33 57 o

MTA‘I‘TG‘I'GM!‘GCCMMGMGACAGCGGGGAGTW-3 '
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- 37 - WO 96/48512 5' - CCGTTTGGATGCTACCTTCTCC- 3', - (503- 625) ; PCT/AUS0506
5' - GGAGAAGGTAGCATCCAAACGG- 3', (503-625) . The Ala codon or its
conpl ement are shown in bold type. Chi neri c and mut ant

receptor cDNA expression 5 constructs wefd produced by subcl oni ng the

cDNAs into the eukaryotic ressi o ctaor pK 29) . Fach, cDNA was
engi neered in the PQR_re (ﬂﬁ@'% %%n@i{%é&e ch ’-Fﬂe‘h 5" end

(the 5'-fl anki @mmdmawm i assayéd using cIgR acoated cervthiRbecytes
recognition sitg), ' | S ' ﬂ?é)f ' hépmsa - '
ol i gonucl eot i deﬂprM -°§ é‘?:‘sora]%ea%%sl ni'g{‘a aT%?‘g(r}ngé]%t lon site &!#\gi ch

enabled the theHeustmaks desexibed Airectivrabaye. SRadiolabelied ¥s.
The  nucl eoki deﬁum%f NEPl vidd Afsdd i oeKd i gBiAP SHNFBe chim¥pie
I deoxyn

determ ned by ucl eoti de chain-termnation 15 - sequenci ng (30)
usi ng Sequenascif %%y States Bi ochenical Corp., O eveland, OH as

described (31). Transfections-COS-7 cells (30-50% confl uent
per - benfer stP?ﬁ I e dd transiently transfected with FCR cDNA
expression cons‘f'&ruc séb?d‘?%%e%extran met hod (32). 20 Cells were

i ncubated with a transfedihenresudts ©f |the mttimmmymmgabf
5-10ng/ m DNA, ¢h¢tndd1ls Efinsfeétéd with the CC’ chimeric construct

10 rosette less well (data not shown) than the other
| transfectants. |
The chimeric :eceptdrs were subjected to a

quantitative assdy_ using :adiolabeiled Fc portion of IgE
(see Figure 8). ‘The chimeric receptor Yey restores binding

15 ‘to the same level as that seen in the normal receptor (cey
in this case). This impl:l.e_s that the EF and the G regions
are important in biﬁdiﬁg in FCERII.

EXAMPLE 6 : Prbduetidh of a soluble polypeptide with Fc
| binding ability and production of the

20 : ~ FCYRII Fusion Protein .
Two examples of the genetically engineered

polypeptide of the invention are recombinant ‘8soluble FcYRII
(whiéh consists only of the extracellular domains of
FCYRII) and a fusion protein consisting of human serum

25 albumin genetically fused to the extracellular domains of
FCYRII. _ _

'I.'he'recombinant: solub;l.e Fc receptor (rec.

SFCYRII) can be generated using standard mutagenesis
techn:l.ques inclﬁding splice overlap extension (SOE) as

30 described earlier. The FCYRIICDNA or genomic DNA or a
combination thereof is mutated such that a translation
termination codon (e.g. TAA,TGA OR TAG) is ingserted into
the DNA in a posit:ldn that will terminate the translation

- of RNA derived from such mutant DNA to yield proteins
35 cdntaining the Ig binding extracellular region without the



(Pharmaci a, Uppsal a, Sweden) and 1M chl or oqui ne (Si gna, bSt Louis, M) -
I n Dul be ' di fied Eagl es Medium (DVE) (Fl ow Laboratori es,
Austral i a§ SOt A ni ng 10% (v:v) Nuserum (Flow 25  Labor afGH{ALSS/00606

Australia), for 4hr. The transfection m xture was then renoved, cells -
treated with 10% (v:v) di et hysul ph@ﬂade I n Phosphate buffered sal I ne
(PBS, 7. 6nM Na[err]HPO err]/3.25mM NaH err] PO err]/ 145N Nadl ) pH7. 4

for 2 mn, W:ﬁww s@ghehty suppl enented culture nedium

for 48-72 30 hr *bef ore use |n assays. COS-7 cells were maintained in
DVE suppl enent ed hixg h THIE (3 Rgieput AR (JenaTALed v using SGE ftaer um
100U/ i peni intiducd Ofiey/ cddon; CPAGVI! Nof 2ehe resi&lléltm peppfpnmonveal t*h

?ﬁggrkn t?gﬁ[ dwé'b t&ﬂ'f&t%ﬂwﬁgﬁ? Sovérdt er:?:t:gse; &rzloé Eomi
PCT/ AU98/ OOM a po Ypeptide with Fc binding abilit3 was obtained.

Monocl onal | 8.2
was produced in thlfé?a orator i n% 1‘1}1'&_;@ ¢Ho cells.l E‘i.‘éﬁi%gﬁg
(TI B142) waefthiuBirR 5@%# hmmw‘riwme mumuawbm:the
Arerican Tyweight WE the ﬁ&lm (Viosies | ddcod@ing ti@ se 1gGlL

PR w e e R DO
the set@m omelmwsentm s dudetco d:ll.ffén’ﬁk).ees Huwan | gGl
gl_ ggg?ﬂrﬁe%&ﬁucm ni c an?@n% &y %&@)é o] t‘g{%‘iﬂ'!’ ‘l‘\ﬁ)‘}l‘%{nd _
N- Succi ni ni A€y uRed. including bacteria, plants and mammals. ‘
The second example of a polypeptide of the
present invention is a fusion prot:ein which is produced by
15 fusing DNA encoding a polypeptide with Fc binding ability
to DNA encoding a different protein to generate a new
protein which retains Fc binding ability. Such new protein
would include human serum albumin fused to FcYRII. This
protein can b_e generated using SOE to fuse the DNA encoding
20 HSA to FcYRII. This is done in such a way that the
residues near the C terminus of HSA are fused to amino acid
residues in the amino terminus of rc'yRII. It is important -
 to note that although in this ‘example FcYRII encoding DNA
is used in tho fusion protein, it is also possible to use
25 DNA encoding other protoins such as the DNA encoding the Fc
receptor-like nolocules described earlier.

MATERIALS & METHODS
The HSA: FCYRII fusion p:otoin wag produced
according to the following method. Oligonucleotides HTZ an
- 30 HT7 were used to amplity the HSA DNA. HT4 contains the
restriction site (Rco RI) for cloning and HT7 contains a
sequence that overlaps with FcYRII. The sequences are as
follows: | |

HT4 5’ ATCGATGALHCATGAAGAAG&'GGTGGG‘I‘MC 3’
35  HT7 5’ GGGGGAGC/ GCC‘!MGGCAGCTTGAC 3’



pyridyl dithi o) propionate (SPDP) (Pierce Chem cal Conpany, Rockf or d,
L) as fol W\860851GL nyel oma protein (5ng at 10ng/ M) PCE/ALIEMO6S e
buf fer (0.01M sodi um phosphate pH 15 7.5/0.15M NaCl ) was treated with a
5-fold nol ar excess of - SPDP in dioxine, for 30 mn. Excess reagents
were renoved by dialysis into PBS pH73b # 2nM EDTA. The SAMBA .
nodi fi ed hl gGlL was treated with 200 hydroxyl ami ne_(1lnM,in_P H
7.0) for 30 min, then ni 08 ﬁFPh%PBPSﬁ-EB-FP 2 ﬁﬁé&q‘h?}‘% i“nﬁ"i% ﬁLmo)
and incubated fre abowel.hgustr adjacentatio ®his is wie AIGTwidicll 34 tthe

N- et hyl mal eni d Si t ui s ) e | t | on
of 6. 6rmM ( 35) . %Ehf‘%ﬁ‘ sodofil >a :@'Pghpélrnf FHAE ool '?‘ﬁn%@n%r@‘

Di neric hdegotess ther FoYRII-HSA dunsttdons and ol i goneric hlgGl by 25

size fractgonalion chrongiogoalledt 133e e and #13 Were used Raiilizy
LKB Bi ot echnol ogy) -7

: - Eryt hrocyte-Anti body rosetting -
cel | nono Fequized segment; ((extza cﬂ?"!%‘r%’()r R §‘\‘?@’g°

‘(2,%8"“ edt_w : h_xﬁ_st coiitadlnis a rilrmmté ttzbwaiémﬁie?gﬁlﬁctw us_zklzlawhé‘:ﬁdd s
W rini oRenze Su on uka m Ka,
Swi tzerl and) ar{&“ﬁ@ﬁ?eﬁ;iﬁ‘ﬂ%@ﬂ% -LBH%) AR5 2389 (PR g‘bl or IgE

anti-TNBS nmAb t3anslabtdom terminaticiodofion as/ walkl amdaegtrictigrersite

di sh of tggnsf ﬁe? | 1S ﬂm@?% d f dth {#gfég ¥lerrlcC
Pl at es wejr:ﬁé1 thgn Sﬁqcé‘%trr i°rll?5‘é@a’g 0 %’r 25: m;rlban p acgé on itce for °

30 min. Uﬁ&éﬂﬂ!‘@%’éﬂ’etﬂﬁﬂe@ﬂ)f‘%ﬂﬂ%g with L-15 medi um
nmodi fied with glutam ne (Flow Laboratories, Australia) and WO 96/ 08512
PCT/ AU95/ 00606 _ - 39 -

HT8 5’S CCTTAGGC/GCTCCCCCAAAGGCTG 3’
"HT5 5’ CCCCATCATGAATTCCTATTGGACAGTGATG 3°

The slash in the HT8 sequence shown above denotes
15 the junction between HSA and FcYRII encoding DMA.
The Eco RI site in HTS5 is denoted by bold type. The
termination codon, CTA is adjacent to the Rco RI site.
Note that HT7 and HTS5 are antisense sequences.
The constructs made were used to transform Pichia
20 pastoris cells. Western blots of the proteins expressed
were conducted. |

RRSULTS & DISCUSSION | o
A Western blot was performed using a polyclonal
anti-FcYRII antibody. The supernatants from the ,
25 transformed yveasts were tested with the antibody and the
results demonstrated that only the suﬁqmtants from
HSA:FcYRII transfected cells and the cell transfected with
a construct encoding soluble FcYRII reacted with the
antibody. The controls did not react (results not shown).
30 The Western blotting detected a protein of
approximately 100KD which is of the expected molecular
weight being 67KD from HSA 'plus_ 30kD from FcyYRITI
extracellular domains. A recombinant FcYRII of 30kD was
also detected by the antibody.



contai ning 0 5% Bovi ne serum al bum n (BSA). Di rect binding

of di merigs ,gggzor di meric-m gGlL - COS-7 cells trans h FCcR
expr essi dﬁho?%)ns ructs wer e harvested, washed in PBS/ 0;&%@%%
resuspended at 5 107/ M in L-15 nedi un10 5% BSA. 50m of cells were

i ncubated with 50m serial dilutions of [ egr]l-dineric-hlgGl for 120
mn at 4C. [err]l-dimeric-1g was prepared by t he chl oram ne-T net hod

as described (37) and PRV 0 OKIS PESESin pro&ibﬁﬂ'ﬂoﬂhd heg!nl abel | ed

di meric-| n, bi nd\ t o clO ce re n

blounziI [er ?] : I ﬁf AR tﬁé?ﬁg‘ﬁ %?3#?%&%??&@3#% of
gel | s o ht lmmmmamvumsmmmfmmyﬂmtmwe portion of

i oct t

Lerr]1-dimer H¥or ne%ﬂiﬁﬁﬁiﬁ%%mﬂﬁ. 80 bréfuce qoptifiRd, |,
assayi ngSon ke predicted sequence 0f the fugion proteinonstshewnbindi ng

to give specigig, digeric-1gGl - bound. Levels of cell surface Fc[err]RII

_expressi on were det erm ned -usi the antl Fc| er 8,2, shown to
bi nd distantly to tthelshiGhaar, ¢ ﬁ#ﬁﬂﬁfﬂ % 8 {@AR 20
va{i abi e cel Ibeuittached eyt additioneli mlha(ljmm?ﬂestill ﬁataﬂhdrc g
Fcl[err]RII- CQ&- /. ta bj nd] s determ ne
in a direct Cﬁuﬁéésﬁé@@a%@%ésgéf%ceg%w wgt%e‘%ﬁ ?? =di ner

bi ndi ngl@ssayseceptors dkuelys relat@hi vorthe (RECYRIT; sespeaialivnintipl e
regi ons of Fofyegqd (fﬁ& binameve&yfdeénﬁﬂ&bwewﬂ. ic §s clear tnag Of der

to determ ne the r omal n I ons of

domain 2 in (WRALE h?g@’b? W%‘Peﬁ?fﬂ"l’ﬁ%ﬁlmfﬁ ept orf
wer e gener at gse ?;Sbssm ew:em&bafotmem Efbeeptors FSAEh AR FoyRE £

Chimer i ¢ recd ST HRUELE S Hodkf) of Thle, pfkFE"eS e bt dufasiy
_ 15 the case when the receptors mentioned immediately above
have essentially the same number of amino acids in the
extracellular regions. In addition the FceRI, FcYRII, FCOR
and FceRIII all have extracellular regions that are
organised into two di-sulphide bonded domains that are
20 members of the immunoglobulin super family. Furthermore,
the ligands for !‘c'yRII, !'c'YRI:r.I, 'FceRI and FCOR are all
homologous. '
It is also clear that the non-Fc binding portion
of the fusion protein may be attached to the other species
25 receptors discussed above. The "foreign® component of the
fugion protein may be an immunoglobulin provided that the
i.mmoqolohul:l.n would be a type unable to bind the Fc
b:l.nd:l.ng port::lon of the fusion peptide. Por example, the
extracellular portion of FCYRII could be attached to IgM or
30 the extracellular portion of FceRI could be attached to
IgG. oOther foreign proi:ein components could include
ovalbumin, other Fc receptors, compliment, other
recombinant derived proteins including CD46, CDS9, DAF,
CRI, CR3 and proteins especially those involved in
35 regulating inflammation including cytokines and complement
regulating proteins. The receptor could also be attached to
other high molecular weight entities.




subcl oned into the eukaryotic expression vector pKC3 and transiently
transfect edvO96/88528S- 7 cells. The 1gG binding 35 capaciti ePCrTAU9500606

chimeric receptors were determ ned by bot h EA rosettl ng and the direct -
bi ndi ng of dinmeric higGL. WO 96/ 08512 :
PCT/ AU95/ 00606 - 583 - - 40 - The

substitution of Fc[err]RII domain 1 with that of .the Fc[err a chain

produced a receptor (demﬁ?‘n‘é’?’%’ 1f§?rm1'9rFﬂemtﬁscc’nl:“@%ﬁEEt ed
retai ned the copmodagtionbofdpblegpéptiiivs accorainigt I:&edhbg@niént@.w 4as

(18, ) 12" SRS ke 1. 13 ik by R oo

the Fc[err]R according thathecinpentioy couldube SenpratpdVby] othlex( Boﬁ—
loop) or g SB&&SﬁBlnIﬂE[ﬂ?ﬂu}C -rﬁs.hoaaiu? hECL‘éiﬂL%h B Bhpdol’ N the

equi val ent regions of the Fcl[err rodu

[ err] 109- 116[ erPeans such agsattaching, tP@sHScPﬂ-ﬂéﬂ-}'}I PoEsdopncof the in t he
| oss of hlgGl- dppstebhngbngthekmolecules bhehcabcaeRtOans, 1ipidsdi k@ the

II f ected
w1 ah oxpr oo PhPRORRPRRERs, whtn Ehd previba cnar, Fhe aeferuipsponteed

“bi'nd either hlgatainele binding ABiliExk. (Fig. 1d, Fig. 2). Thus t he

o011, oaeht e Felerpliln o anfd' ehdl BedoiRlit 5h Fofsfyteds™ "

di meri c- himrunoglebulin,  and Fhe!sethecspsépg nm&eigGiw cbr:elcmur
affinity than wbraéedpsiheécthd R uzgaaeaahaetaaswemsag  that
1'ons (0] not Seem to

D) R hoRSee oSk paon, e, ok 7 arad aldonatilees

that HSA-FcYRII binds mouse IgGl (myl), IgG2b (y2b) and
15 human IgG (HAGG) but it does not bind IgG lacking an Fc
portion (1302).

EXAMPLE 7 HSA:FCYRII administered to an animal.
' Figure 10a depicts curves showing the clearance

_ of the HSA:FcYRII fusion protein from the blood of mice.

. 20 The an:l.mls were i.n:lected with either HSA:FcYRII fusion
protein or soluble FCYRII and the disappearance from the
circulation measured. The conclusions are that the half
life of the receptor !’e'yR:I:I is approximately 40 minutes
whilst that of HSA: FcYRII is 140 minutes. Also the

25 HSA:FcYRII persists for many hours, eg. 9% of the dose was
present after 8 hours and 7% at 24 hours. 1In contrast; all
the soluble FCYRII was excreted. |

The appearance of any receptor or fusion protein
in urine was monitored (rig. 10b). The soluble FCYRII

30 appeared very rapidly whereas there was no detectable
fusion protein in the urine, ie. this was not excreted.

EXAMPLE 8 Method of Removing Immunoglobulin From a
| Sample

The FcR or a mutant or fusion protein thereof is
35 attached to a solid support. When this method is used in



contribution to the binding of 1gG by Fc[err]RII. "~ Fi ne structure
anal ysis_of the B-C and C -E | oops of Fc[err]RII domain 2.

The ‘cont WOMOB¥Z of the B-C and C -E | oop regions of PFE{%PP’PN“F to the
bi ndi ng of 1gG was determ ned using a poi nt nut agenesi s strategy where -
I ndi vi dual residues in both the B- Cgérgsi dués Lys[err]-Val[err]) and

C -E (residues “Phe[err]-Pro[err]) ps were replaced wth al anine.

DNAs 30
POR and subfiasiabhordBid il soAR Uppif Sut 3*”5%:8?3?‘%“%&9%
resul tant eltgkesst Shec omm #ave be sddidcn spch as oy s )
C05-7 cel | s yaodd! E@.b’uﬂtiﬂ Raitd ved P asid hﬂforc 11 R lcthip :eri?fiﬂi ors . 7

determ ned b sessi the b| ndi ng of 35 rij c hlgGl. The |evels of
cel | menbr aﬁé‘ g’f ﬁf@tﬁh ’gﬁ’m@ “C0S- 7 cel | : )
transfe&tants were deﬂancouﬂling ofOthe/ P2otain to produce a reagent

PCT/ AU95/ 00606

ant i -Fc[err?’&] F“‘r?ﬁ%‘"ﬁ”f‘(%’ gvl\'mtpe Fe"t‘e'c ta#ngﬁtion %Y b(? cahn:lt to t#]

bi ndi ng si t sFandardemethodgar aFine the present lxllﬂﬂe! Wxﬂcept or
(see | egendgtolipsShn Tho blhiba' beads Wikd Wepladied ity grhih Ors to

El)p(rjeg'lt Ig(C)Bﬁ \fl\rﬁ . determ ned Si ngg@e di.rect -bi. ndé‘,% asshyyofol | ow ng

expr essed asmnsoent &!@ﬁ.ﬂo‘iwmtﬂ&[ﬂm}ﬂdﬂ tbdudmu nethe protein was

The repl acefRol 101 LB aPekrbddali3y titin 06 Biid) and added to the
activated silica beads. Carboxyl groups on the protein ‘ _
combine with the carbodiimide to form an o-acyl:l.souxea
der:l.vati.ve which in turn reacts with the amino groups on

15 the s:l.lica beads to form an amide with elimination of the
urea derivative. :

In a different version of preparing the reagent,
‘the proteiz; and carbodiimide were reacted in the presence
of N-hydroxysuccinimide to form a more stable amino-

20 reactive intermediate. B-mrcaptcethanol was added to
quench the unreacted carbodiimide. The protein succinimide
derivative was then added to the activated silica ‘beads.

m preparal::lon of hunan albumin attached to
silica and HSA: rc'ya:l::l: attached to si.lica was carried out as

25 follows

50 mg NH,-silica beads

0.9 mg of HSA OR HSA-FCYRII

30 mg of EDC ’ |
in mPBS pH6 (4ml) incubated o/n at 4°C



‘Vallerr], Leu[err], Pro[err]) in turn with Ala, in each case 10 resul ted
I n di m ni shao %408532- di ner binding (Fig. 3). The nost dr CEAUY506606 Ct
was seen on substitution of Lys[err] and Leu[err], which exhibited
only 15.9 + 3.4 (nmean + SD) ‘and 20.6 + 4.0 percent binding conmpared to
wld-type Fc[err]RII. The repl acement %% «al[err] or Pro[err] with Ala
had a | esser effect, 15 these receptors displaying 53.5 + 13.5 and 73.5 + .
7.9 percent wild-type binding respe@@Rl® @ " These results suggest
that each of these rksidues in the B-C loop ~ contribute to the binding

of 1gG by Fc[err] Rl 1%~phether _a I .rec 0 ct,_resi dues indirectly
by mai nt ai ni ng thefzo-‘ﬂ]‘c%rpg‘ffi&&ﬂrf 5?%&?i U&rtﬁf %ﬁe (Bﬁ'ﬁ‘&i ntﬁ:si%) Al ani ne
repl acenent of residues 129 to 134 of the C-E |oop (Phe[err],

Serferr], Arg/H s[err], %%F%ékhmﬁg[err], Pr [ﬂ; ?6%*%§és this
8

region plays arole int I of 1gG by Fc[err titution
of Phe[err] and Arg/Hi s[err.].Eﬂ.eZLZLsed hl gGl- di mer di ng by over 90%
and 80% regspechgpel y to 8. 85%ipduadd 21.9 + 3. Q20 asgl to that of
wild-type Fcl[erlRII (Fig. : In contrast, rep]acenment_of residues
Asp[err] and ProPerr] 3§%nPP’éﬁ§ed bi nding to 113. bourd g 133.5 + 0

. 2 percent of the wild-type receptor. The substitution of Ser[err]

Chese ) rutant o exns prhBTe 3 Bllbws LAY SReelColplinRlsge BB B
(Fig. 3). Thes&ilipai (measuredsbyrtbecuse ofdtrages JabellledaHSA in pl ay an

i nportant rol egi i geld N Sralif® ol 10Ro! Baholrae
substi tutgj.on oyﬁgggigkzgﬁggPﬁg'grh?%%gﬁ gll ncr a's'%"b?ﬁgﬁgag gg suggegt

an i npor thht rBPB- gally b materiaksi ch appears different from
Phe[err] and Arg/H s[err]. - Again, a distinction between a possi-ble

et o o Mmkfire 9 VO 2BiDPe¢%or meA:FeYRIT to Bind Immune
Complexes
MATERTALS & METHODS .
_ Similar to Example 7. Each tube 2ug of silica

15 matrix conjugated with either 1.8.g of the HSA:FCYRII
fusion protein or HSA in a volume of 1ml of PBS and 0.5%
BSA. Three hundred nanograms of either iodinated HAGG or
monomeric IgG was added. Additional controls included tubes
with no silica to determine non-specific depletion.

20 Samples were taken at the indicated time points and the
quantity of label HAGG or monomeric Ig remaining in the
supernatant after removal of silica beads was determined.

In this Example the ability of one of the
proteins of the present invention, HSA:FCYRII to bind

a5 immune complexes as represented by HAGG is illustrated.

. The ability of the proteins of the present
invention to bind one form of immunoglobulin and not
another form has important therapeutic implications. The
proteins of the present invention have been found to

30 specifically bind immunoglobulin complex as opposed to
monomeric Ig. _ o | _

The binding of immune complexes in the form of
HAGG was to HSA:FcYRII was tested. These results are




- 42 - or constribution to structural integrity of the receptor
cannot be made, however these findings clearly identify bothfthe B-C
and C -EW®¥WSIE 1l aying a role in the bi ndi ng of |REI/AYISA066 | Rl | .
The positions of the residues 5 proposed to have bi nding roles on the
put ati ve domain 2 model suggests _t it is the region of the
B-CGC-EFG face forming the interface with domain 1 that is

i nvol ved ni.& Fc[err]RIl with 1gG (Fig. 4).
DI SCUSSI ON 1%95&9#5;& i O?I ndi ngs presented herein provide evidence

to suggest that the |nteract|on of lgGwith hFc[err]RIl involves i
multiple region® of the receptor. O tgghtatsre extracel | ul ar region,
only the 154-161 segnment was denonstrated to directly bind IgG since
i nsertion of only 15 this region into the corresponding regi-on of the

human Bippoit Lxager Ligamdted | gG MunMo Fclerr]RI.

Mor eover, rqpéﬁpfér@ﬁ of tgdagglegion in Fc[ 1 wit t of

Fclerr] Rla restulted Tn |oss %? | gG bi ndi ng, glrsrnp yi ng tktliat 75 resi dues
Asn[errP to B [err] of FH&IFIRI| conprises4-fe key 19840 interactive
site of hFc[err] RII. However, the generation of further chimeric

hFc[err]RIT/Eclerr] rece s, as_de this application has
suggest ed th 'ﬂé %fl%ﬂ%‘*%\:oﬂg 25¢ ng’f'bm‘—c?g?r] R | domain 2,

al t hough not directly capabl e of bi nding 1gG also influence t he

bi ndi ng of 1gG by hFc] I .

enconpassi ng Ser[err] ﬁﬁl% ﬁ'm lEé)g#%%?&and %%@ﬁoﬁ err]
(C-E | oop) ¥ %hﬁef?ﬂl?fmﬂmFGQﬂtGdtm CHAGG 1| %ﬂtth%gﬂ%s!'e‘(ﬂlﬁe ‘
Fclerr] R a sididn procesetbut mtr@geﬁggrénv\bighcgespl te containing the

putatiyg binding Sl (ISTLELEL 48 okl Sidh BN ASVEte il ' e
studied. This is shown in !‘igure 11.

The results shown in Figure 11 indicate that _
there is a clear difference in the binding of labelled HAGG
to HSA:FCYRII compared to binding to HSA. In addition they

15 show that as the concentration of unlabelled competitor
HAGG is added, the binding of labelled HAGG is
progressively inhibited to the level seen in HSA-silica.

EXAMPLE 10 Immune Complex Assgay
The polypeptides of the present invention are

20 useful in detecting the presence of immune complexes. In

' this example it is clear that the pol:?pept:ldes of the
present invention can be used to detect immune complexes
and that ce:ta.:l.n modifications may be made to opt:l.m:lse the
assays. :

25 Two approaches are used in the'development: of the
immune complex assays. The first utilises recombinant
soluble ('re’d.src'ynl:i) in combination with anti-Fc receptor
antibodies. The second approach uses the HSA fusion
protein. ' : | |

30 The assays described in this example use an ELISA

- format but the principles apply to any format such as
chemiluminescence, biosensor, agglutination, etc.



30 | gG EA, lost the capacity to bind dinmeric hl gGl. | ndeed,

si t e- di r ecippogragsgoenesi s perforned on each indivi dual POTIAURSM00606 t he
109- 116 and 129-134 regions identified a nunber of residues which
appear to play crucial roles in hl gGl binding by Fc[err]RII. The

repl acenent of Lys[err], Pro[err], 35 Led[B8%r} and Val[err] of the B-C

| oop, and Phe[err] and Arg/Hi s[err] of the C-E loop with al anine, all
resulted in dmm AND MRTHODS)3512

PCT/ AU95/ 0060 COMPLEX ASSAY (ICA) - 43 - hl gGl

Chat (he B G Santdng ST PGINEERINE SRR JERPR-T8s a7 s R L T
bi ndi ng of I?Gt ] da .26 :%n'&aﬂ.l léualdlunﬂ.qw_ rdngo mﬁfﬁm@tmm
nature 5 0 e resi eg)‘1 p‘?yisoaor {1% D

as repl acBnent-hiGaF ih A mar t1on In gl ndi ng
of this |soty[ﬁ.l\n'.dd:cq.£8&]ﬂb weite plagedcingo func max maa#sc’svtitre

hFc[err]RIT ig e}:{% :&Eus&\% Mt "Wk VS | 12 nouréhesdzc_eﬁnb
interaction wt m)nstrate |nthat 10 gg thls%%glon has

been definiti \RQ%%MF‘EQP’&F#%C‘!‘FEAW 1%)axe | gkak oF Rt (1 e2g% 1 tHPs,
appears to pl 3yeexd] Ndi ng rol e. The nol ecul ar nodel of
the entire Fc[err]RIl shows that the regions involved in I g binding
are |located on the 15 sane face of domain 2 and at the interface between
dormai ns 10 Bimiisy mtmmmﬁhimu PeRIZates that the A/B and

F/'F | oops of domain 1 azﬂlyf;# @éptf@ perfSEhé® &St | Phior tod&mfs 1 and 2

(G A strand) are |ocate e sale regl on
Stripwells were decanted prior to assay and wash x2 with

' PBS/0.2%BSA DH7.4. Wells are blocked by adding 200 pl
PBS/2%BSA pH7.4 then incubated for 30 min at room |

15 temperature. This was decanted and 100 ul recombinant
FcRII was added, 1|,lg‘lm1 per well. This was then incubated
at 37°C for 30 min. wglls were then washed x4 with
PBS/0.2%BSA.

Elisa Assay

20 Standard (100 HUl), control or test sample were .
added per well. A standard curve was prepared by diluting
heat aggregated IgG in PBS. This was incubated at 37°C forx
30 min. then washed x4 with PBS/0.2%BSA. Working dilution
of goat anti-human IgG alkaline phosphatase conjugate (100

25 pl) (Sigma) was added and then incubated at room
temperature for on hour then washed x4 with PBS/0.2%BSA.
p-nitrophenyl phosphate substrate (Sigma 104 phosphatase
tablets:-2.5mg.ml carbonate buffer) (100 jl) was added and
this was incubated at room temperature in the dark for 30

30 min. then the reading was taken at OD 405 nm. Note: Samples
tested for anti-mouse reactivity by substituting mouse
IgG2b (Sigma MOPC-141) for 8.26 mAb.

Fig. 13 shows that ELISA plates were coated with

rec.sFcYRII denoted in the figure as rsFcYRII or with

35  HSA:FCYRII fusion protein (denoted in the figure as rsHSA-



(interdomain interface) and contribute to the binding area 20 of the
domain.. This area forns a hydrophobi c pocket and devel opnent of

recept orWa96/88832i st s woul d be targeted at thi s regi oRCT/AU95/00606
Furthernore since Fc[err]RIl and F[err]Rl as well as other Flerr]R are’
honol ogous then their overall structure and 25 general principles of the

| ocation of the binding sites vvoul‘d 58e-sinmilar to that disclosed in

:E; applic #&%rf \fﬁﬁr 1r’] ?WS% ri_bed t&ﬁel'in#&%@st rate

direct rol ehaundgﬁ@mmbmmm ted iuging amr rc::bnduqaﬁid ant-

affinity of hh?%:b I ng by hFc[err]RII ‘This i s suggested - as
repl acenent o "I;bd of hFc[err]RIl w th domain 1 of hFc[err] RI,

reduced the capacity Wiﬁﬂn stanpdard; prateals fier attacmem:r O®%f this .
recept os toﬂdﬁﬂiﬂm{d csﬂ:ts:ﬁlpuwemam clear itHAtY “dicindip |ete bi ndi ng

rol e of domain is |ljkel i nfl uencg on r.ecepto

conf or mat i o % hof jﬁiihfl wi %’Tﬁ}ﬁ ithe %ﬁ%l e
efficient | dfpxioviisdhey activiﬁftzibmﬂd?lﬂroﬁiﬂ:s pr'.n;hsaian e onsi st ent
with the |o g&ﬂlﬂhd by stifddi¥d Shethods such as by using an

PCT/ AU95/ 00 of the 1gG
bi ndi ng si t @$fihedy &hatrbinds I%G%QW@W’-GG of m.#amiqmeor

| nterfgge i) attRifioy R GMILIILE domaids I U YeLyrert ofé

proximty tgo domain 1 as -such q‘b(%re icted be |nfluenced I n

conf or nmat i off® Mﬂ?&bﬂp ule syqh pﬁﬂf’s‘ﬁ'a afic+ hef bot t om
of domain 1ugefulCantibody foxl a apaddr i Entﬂ-WCB.Q oF |@&26. The

detection of immune complexes in the form of HAGG or in
gserum of patient:s with rheumatoid arthritis is :I.mroved by
15 using these approaches. Table III below shows that
rec.sFcYRII bound to anti-FoR anl::l_.body binds preferentially
to HAGG over monomeric Ig (measured OD 405:m). The
monomeric Ig is contaminated with 10-20% aggregates.

Table 4
20 - Moncmeric V Heat Aggregated IgG (OD 405 mm)
Conc RFCRII . RFCRIT Only RFCRIT IgG* ©  RPCRII + HAGGO
ag/ml
750 33 204 . 1230
. 500 ' a3 208 - 1136
25 - 280 ' 15 - 202 1444
125 T ' 158 1030
1.5 1 2. 122 906
I Ca 102 808
Blank 28 59 _ 456
- 30 * Mostly moncmeric Ig (knmown contsin 10-20% aggregated Ig)

In this connection Fig 14 shows Elisa plates were
either coated wil:h ant:l.-!‘e'yRII antibody 8.2 and then with
rec.sPCYRII (A) or with rec. src'yRII (B). Lfter blocking
with BSA serum from a patient with rheumatoid arthritis was
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Further support for the involvenent of the B-C and C -E | oops of
hFc[err] Rl wgogmgsiz2 i n the binding of 119G has been preeT/Aves/60806 he
cl oning and subsequent Ig binding 10 studies of rat Fc[err]RIII (38),
which is structurally and - = functionally honol ogous to Fc[err]RII. Two
rat Fc[err]RII1 isoforms, II1A and +I58, -which have extensive am no

aci d differences in their second extracell ul ar donalns have
been shown to lsdded mmmmcgmm#fylvqﬂ fyadnd,(HRP  Bot h

i sof orms bi nd %hgﬁhfa itlela) @it 12 hRhnidhl) Gy . Usind @itiRir G fdie idbdvet only
the I'IIHformbin G’?Jﬂuf;ilnpda &2b. Sll%nélcatl Efp"é’ no acid
di fferences be®RPHP ﬂ ’{Jat ed
predom nantly variduioﬁwcﬁrmm fetiiibds wiay depussd domain 2 (Fig.
5). However, it should be noted that the F-G | oop regions of r at

Fc[err] RIINTAand II1H are -al nost totally conserved V\:hl ch t oget her
with the obser BRAMBLE 1it bot hIfmunophore Device Methodls of UseGl, is

consi stent with the prOp&W%nyi xes maly Qd%dﬂ%dnﬁ&ﬂ& maj or |1gG
interactive region, and 25 that the B-C an

_ : ons pyovide
supporting  cixcwdatdonyusing the polypept d?ﬂ ‘?é '?Cigﬂ gﬂﬂ ’{’bv?ﬁtt’@n
that a nunber @fttachea)ztroalal folia a@mmmremlammadeimlmnf

(10 e 1! R NS L oG dbeladd L Gaffa 1 0

hFc[ err] RL0 ar e suippdxty mmm{ @iliva was tdlskussed 2eaxitiersin| xespect fof
the direct bi nsié}?_ € and domain 1 playing a supporting structural
role (17, 26). ‘her'nore, as descri bed for hFC[#F‘ﬁl RII, We have al so
i dentified wltlplelngmﬁﬁy%@%W% in 48

Using chineri ¢ gunct il i fd X Xdwirig Redtts apéLs Sem:hwaadenwsmmtlsden
that "domai n 2 e, DECLLTLT A0LEL S0rtha bS8 (" OBS=SSE SRUGP ©
15 Dbind to HSA:FcRII and not to HSA or HSA:silica. See
Figures 11, 14, 15 and 16. Figure 14 demonstrates that 1%°1
labelled HAGG (A) or monomeric Ig (B) was incubated with
HSA:FPcYRII-silica or HSA silica for up to 20 hours at room
temperature. Samples were removed at various time points
20 and HAGG or Ig remaining after removal of the silica
complexes was determined. Figure 15 shows immune complexes
are depleted from liquid by incubation with HSA:FcYRII
protein-silica resin but not by HSA-silica resin.
We have also demonstrated that monomeric immunoglobulin
28 does not bind to nsz_u-rcynz:l:. In this connacti_on see Fig 16
in which monomeric radio-labelled immunoglobulin does not
bind to HSA-FcYRII silica or to HSA-silica.

EXAMPLE 12 Assay for the Discovery of Antagonists to
Fc_Receptors o
30 A cell :E:r:eo system has been devised to detect the .

presence of compounds that i.nhib:l_t the activity of Fc
receptors. In the present example FcYRII is exemplified
.but the strategy is equally applicable to other Fc
receptors.
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- 45 - ectly binding IgE as the introduction of_the Fclerr]RI
regi ons encorrpaésed by residues Trp[err] to Lys[err], Tyr{’ﬁT/lAP’i’W‘
Asp[err] and Lys[err] to @n[err] into the corresp_ondl ng regions of
hFc[err]RII was found to inpart |gE bi nd ﬁg to hFcl[err]RII (17, 5 20) .
These data suggest at |east 4 regions of Fcl[err] R - domain 2

bute to the b Se | rl..to
éoﬂtrelrrij eT (r) erre ltgi'legg g?.::}::gle SESEQH h@eﬂﬁ?ﬂ:ﬁ ' to *EQA% by
t hese regi OM‘%&ES@ i:%hmuug . M-F!ﬁ‘l ng :Qtia.li err]
_ %;flrilfre';?]nttl)pougie:t o] %S to.l|e r Whl ch encogpa 1

B-C, C-E T§§ é% gs rdesp%gl %”fﬁbg td nd@é’r%ei%ﬂ‘?for
hFc[ er § R | dirpesdyr pnrd:lnggrmpumat Sheise polypBp€ides- mayntber- G | oops
j uxt aposed racdaﬁaw.:& 8 h?ﬂ f Off&hn the %E%Lgafaﬁm crycial 1gE

i nteractive_re

L ONn
Char act er | sEPth pes anaﬂnuzeér wherelip] dppune compimmes srenBtteEhedDS
Mit ant s wereocansnwaeeduaadrceeihaueus ubéeﬂai:e.on conltdeddhgct COS cells as

s of A3HEPAB LR BECKEP L RvRBEdon oxe gizectiy. Japetiad mibh ons
wher e 10 si ngepoxting evzyme, horeerddishoperbzidadet ¢(HRP)Nand m&eg and
Comet o ypSH e e SERBARESL i WRSACET s R 13,01
mmune complexes and any inhibition of binding of the ‘
polypeptides of the invention to immine complexes results
in a decrease in the colour developmnt when m-substrate
15 is added as per a standard ELISA. |
It is important to note that any rcporl::l.ng
substance could be used, eg. radiociodine, other enzymes
such as alkaline phosphatase, beads or erythrocyte to which
the receptor had been attached, flurogenic substances, etc.
20 In the present format HRP is attached to HSA-FCYRII. Our
results indicated that when HRP is used as a label it is
necessary to employ a spacer :I.n order to preserve Fc
binding ability. '
An alternative 'sttitegy which requires use of an
25 indirect assay may be employed. In such an assay the
polypeptide of the invention is added to a mixture of
putative inhibitors and the mixture is then added to the
immune complexes which are attached to a surface.
rollowi.ng an incubation period the surface is washed and
30 any Fc receptor ‘that is bound is detected using anti-
receptor antibody. Any antagonists of the Fc binding
ability of the polypeptides inhibit the binding to immune
complexes and reduce potential sigmal. '
Specifically the following protocol was used.
35 HAGG plates were prepared by :I.neuha.t:l.ng 50 pl-well HAGG at
25 pug/ml in coating buffer (0.5M carbonate/bicarbonate, _
PHY9.6), for 16 hours at 37°. Some wells contained no HAAG



human 1gGL di'nmers. Miutations at Asn[err] and Gy[err] has no effect on
bi ndi ng whewesssmossizat i on at Lys[err] was found to decr e PET/A195/060606
(data not shown). The amino acid residues - tested are found in the
space between the C and the :C 30 | oops. The results indicate that the
123 and 124 positions "do not contribut &l binding site and that the

125 position I s involved in bindi n'g WO 96/ 085:'1.%
PCT/ AU95/ 00606 &8 a negative control. To prevent nonzgpecific binding to

zn[st r u]ct IAI on oftKe uuﬁiicl eghé ReélPs 2opothe pLABES m']&Streated wéth mPBS
n[err a,

ol b et R 39 (Wr D borltd sepen EIYRRLE) 8 3 piied et 5.
ad i gonucl eot | deThe wells swere thenrringed threeftimes byyimmersionodnwith
the, Fc[err r] e

LS o BB, SEhbues oo °§'§t£?’h££ﬁ3??‘ubh n%%’? fg 2atyeedse
CC- 02 5' - CTeaaAeTtixedand added; in a woiume ,of 130 ug:e oBilutions of’ a

5 -CT TCCAGAAGMJWWF I1 wére-hads: and addéd- 94 &' volume of
- GAATTTCTGGGATTGCATTCTGGAAG: 3

- CCAGAATGGAGCA thngra ? 49 6‘565?‘*‘! curve. Basg 30 ul of a
detection reagent (consisting of a 1/1000 dilution of

10 Amersham (#9310) anti-mouse IgFab’2 fragment HRP conjugate
and the ant:i-rc'ynn ant:ibody 8.2 at 0.6 pug/ul (in PBS, 1%
BSA) was added and i_ncubated for 1 hour at 37°. The plates
were then washed by immersion 8 times in PBST. Subseqnently
ABTS reagent was added (100 ml) and read at a 405 nm.
15 The dat:a in rigure 17 demonstrates that
rec. s!'c'yRII produced in mammalian cells (CMOrsFcR) or in
bacteria (Cer!'c'y‘RZ) or even as a fusion protein with a
bacte:ial maltose binding p:otain (C2MBPrsFcR) can be used
in this assay. The specificity of the assay is
20 demonstrated by the fact that the molecule comprising a
single FcYRII domain (d2) shows no detectable binding to
immune complexes.
It should be not:od that in both examples it is
possible that other receptors could be used to detect
25 binding to other inhnincglohulin classes and immune
complexes such as IgE and FceR, IgM and rcp,n or FcYRIII or .
FCYRII and IgG complexes.
We have been able to damonstratc that the above
method and variations thereof are able to usefully detect
30 compound that inhibit the interaci:ion of FCYRII with immune
| complexes. o . =
Specifica:l.ly the following method has been used.
HAGG plates were prepared by incubating 50 ul/well at 25
~ pg/ml in coating'bnfj_fe:_': for 16 hpu:n.at 37°C. A negative
35 control containing no HAAG was also prepared. To prevent
non-specific binding to the surface, the wells of the
plates were treated with mPBS containing .5% (w/v) Tween 20




CC-06 5' - GAATTTCTGGGATGCTCCATTCTGG 3', (476-500). EXAMPLE 3

Conparison of the binding of human IgGl and 15 - lg& to
the Al anMOP68%12nts of Fc[err]RII - . The bi nam@‘{?ﬂmgﬁn | g&

was al so assessed and sonme simlarities and differences in the nature’
of nutations that affect binding of.,lgGl or 1g& were observed
(Fig.7). 20 Mut ati ons of Lygferr] Pro[err], Leu[err],

Phe[ ' &P @ Bubindi
Mot on' of ST 4*‘7"&@&%%%%‘2“’?*&%. i n‘fﬁ‘ﬁf% 16 Hation
of Ser[err] for@dthqyrs AH[I2¢. Proferr], Tyr[err] reduces | g@&

binding only. 28 " mhe gecimugpftdtsﬂfdzeridhmiﬁl[a fﬂ:l.:idfﬂb

enhances |1 gGL and |

bi ndi
5o of ol 4% e A ekl clygneg an oo < warin once Serady "

1;:0{ th]esRI Ilgﬁsedaptm&ﬂ:knn]ﬁilm ccqutdining 0105%e(whHE) r'Beeenor, 30
Fclerr : ﬂf@i#st

t ar get 2 ﬂnﬂsg) ne3|°s ex eri rreeﬂf seﬂr?eig?g?]% e?%ﬁr%f sge

96/ 08512 rec.sFCYRII (purified from supernatants ofiCHEQ osbis

- 47 - trdftsiicea Wi Dl Gende@ing ded. aWeRIDY witH Gdrareingcat ed

concentration of 45 pug per Hl. The HRP eon:lugnted

10 HSA:FcYRII fusion prote:l.n was added (25 pl at 1:100
dilution). This corresponds to approximtely 4 pg/pl or
40nM wrt rsHSA-FcYRII fusion m-con:lugate. This was ‘
incubated for 1 hour at 37°C. ' '

SGreening of t:he 1ibrnnies of compounds ox

15 biological preparations ‘the :i.nhi.b:ltion of Fc binding
'nctiv:lty were conducted as follows '~ Wells were rinsed
three times by 1mars:|.on in mPBS conta.:l.ning .05% w/v Tween
20 (PBST). Solutions (2 pl) containing compounds were
added to a solution conta.{ni.ng HRP conjugated HSA:FCYRII

20  fusion protein (100 pl at 1:200 dilution). This
corresponds to npprdxinately 4 pg/ul or 40 nM wrt rsHSA-
FCYRII fusion HRP-conjugate). This was incubated for 1
hour at 37°C then 90 pl was transferred to a plate

~ containing HAGG as defined above.

25 Screening b:l.olog:l.cnl preparations or libraries
for inhibition of Fc binding ability (second version).
Wells were rinsed by immersion of PBS as described above.
Serial dilutions of the solution (patients sera or
libraries of compounds) in 100 ul of mPBS containing 1.0%

30 BSA (w/v) were incubated for 1 hour at 37°C, plates were

| washed 4 times in PBS and then the HRP conjugated
HSA:FcYRII fusion protein was added (50 pl at 1:100
dilution). This corresponds to approximately 8 ug/ul or 80
nM wrt rsHSA: rc'YRI:I: fusion prote:l.n m-con:iugate. This was

35 incubated for one hour at 37°C. The plates were then
washed by 5 times immersion in PBST. ABTS reagent (100 ul)
was added and this was read at A405nm.



i'n the second domain of Fc[err]R. The experinents where per f or med
wher ei n i ndW0 26/8512am no aci d residues were nmut at ed t 0 19

the effect on IgE binding neasured. 5 Mut ation of the Fc[err] Rl was
performed by splice overlap extensi on on descrl bed for the Fc[err]RII
usi ng the ol i gonucl eotides shown in-Fi6g 5. - Mut at i on
of Tyr[err] or Qu[err] profoundly decreased the capacity of

Fclerr| R to bind |gE (FiRpt®)(ney skhownhoraa wenexated dw osimg| err|

resulted in enhﬁmﬂg‘ﬁ!!rtb "HHEYLLESA1DY inhibit gghb'ﬂﬂh&ﬂnayofczﬂ?r] RI .

f th t I'hcl udin esi due
1547161 al so sHEVEMRESA HEAFeTRE Protalty 6 clmmns compLeyeasthnt were
bi ndi ng and nutattached tnu@heri:lotcl&urﬁ_de?[er?& :Bhemdﬂfﬂﬂaéedntﬂﬁ.es of
bi neli tt\argﬁrq. or g
elnRalnggd Iglérbl ndi n err e a n%eég tne %ﬂé?ngée g {’ﬁva‘eed
in | g binding %A %’E%I%ebm g to MMQEMI eThése resultsf
Fc[err]RII and mmw the bisaLhg ]&'tﬁﬂdufflﬁéilfﬁzi{:f Ej.g{%é .
related proteins it js lik 20 that simlar ggons clerr omai n
1 to those of MRS *'PQI‘T@ M‘V@I?%?ﬁ%l%&d’?ﬂ“ #@i apd; that| inhibitorm
the, A/B |loop of thesimm rbetwden[ PEYRII GARd 1@fEne' 86hfi8%es can

Asnlerr] 4190 uf '_a!ngi the E/F | oop residues Lys[err] - Asp[err]
On the baS|s offéhese studies it is clear that 25 certain residues have a

maj or role in Fc[err]R i keanather axperiment; h@!immpwhélmnénééese
resi dues woul d fighisridsg idEt I : imBliRd UE iﬂéf{gég?&&n?gggt i cal
or diagnostic r en us nutation o yrie rr
Val [err], Leu[e‘r‘f% %ﬂ%r#‘} %PF? sera ofieatimnts g Innthese canesr they
nutation of TrHexrs wers R%:Bf:l‘dte@oin gﬂg%??%cﬁa%g[ﬂiia%%a%g?[) I-IRE_
mor e ef oLt voltEERTET ‘ifon, peotola Vet fded” ° Gleadiy g csera of
Ef fect of Chi m#hﬂ; nviants scontd il cheymatoid W&&ﬂ&ﬂ&iﬁﬂ:@s
binding of the HRP-HSA:FCcYRII protein to immune complexes.
This is indicated by a reduction in the absorbence compared
to that obtained using normal sera (column 15).

20 In another experiment the HRP-HSA: FCYRII was used
to screen a library of organic compounds. This library was
produced by standard chemistry as described in Simon et al
PNAS 89 :9367 (1992) "Peptoids A Modular Approach to Drug
Discovery®". In this a collection of synthesised compounds

25  is produced and the capacity of individual compounds (or
sets of compounds) to inhibit the binding of HRP-HSA:FcYRII
to immunogoblin is assessed by preincubating the library
components (the compounds) with HRP-HSA:FcYRII fusion
protein or any other polypeptide of the present invention.

30 The poiypeptides may be specific for other classes of
immunoglobulin such as IgE or IgA. The HRP-HSA:FcYRII is
mixed with the compounds and the effect on binding to HAGG
(oxr any immune complex) is determined as described directly
above. Inhibition of binding is indicated by decreased

35 absorbence compared to the control (no inhibitor). The

| results of such an experiment are given in Fig 19. This
shows a di-peptoid library which was screened as described




Chinmeric receptors were nmade as described in Example 1. Chineric

receptors were produced whi ch have WO 96/ 08512

PCT/ AU9SVE5(8S! - 48 - PCTAUBSAM% o of
the Fc[err]RII but have varying conponents in Domain 1. The

term nology is as follows: [err]: denotes a receptor w th Domains
1&2froch[err]RII 054atransrrenbrane region from

Fcl[err]RI I e C r
denotes a recegéoﬁ tﬁﬁDgxmlf ?romuéc 3e’rara Bf 28shlks obtaih8d ]D:):hl’r.gl n 2

from Fc[ er rpme sbindiagsis indieated; ah"absozbance (AEoRAACP® R .
deggt enbeﬁﬁitw ClinC eRbapREshiGeCot! béﬁéoﬁhﬂmﬁ this

G
LTI  nbwabrnes valoRo ERTACHAL HESIRBhCAA: olivilpokoRD LA™
The ol isgonubaekgrdanduvaluey cB04Lec Ted ebwéetely dohdbdits thecptors were
as follows jpeeraction with immune eéinplc:_tes ‘of the HRP polypeptide
conjugate. In addition some compounds clearly do not
" inhibit the interaction, for example RBl. Incubation of
the conjugate with RB1l dces not inhibit the interaction
10 since an absorbance of .597 was obtained which is similar
to the maximum binding (.619) obtained by the conjugate
binding to HAGG in the absence of any inhibitor. It should {
be noted that these functional assays can be used to screen
£or inhibitors of F¢ receptor function either by binding to
15  the Fc receptor or by binding to the immune complex (IgA,
IgE, IgG, IgM, IgD) at the site where the Fc receptors
bind. This second type of antagonist does not £it the
classical definition of an antagonist of Fc receptor.
function, however, it is still within the scope of the
20 present invention in as far as the present invention
relates to a method of testing compounds for their ability
to inhib:lt Fc receptor function and to the antagonists per
se identified by such a method. '



cC ' NR1 + LR3 LR4 + EG 20 EF NR1
+ EG32 wo 96/08512 EG33 + EG : G ' NRIPCTIAU95/00606
LR2 + EGH NRL and EG5 are as described in -Exanple 1. 25
Antisense LR1 5' - GGITCACTGAGGCTGGTICTGGC- 3! Sense LR2 5 -
CAGCCTCAGTGAACCTGTGTACC- 3' Anti sense BR3- 5 -
CGTCTCTTCTGACAGCTGCCATTGT GAACCAC- 3' Sense LR4 5 -
GTCAGAAGAGACGRERERENCORS T ACGGTCC- 3 Antisense EG32 5 - 30 Sense

EG33 5 - 1. mﬁsﬁwrm@irammmemsmmo 3' WO
96/ 08512 U95/ 00606

- 49 - m RRY- e?'?'i"‘é’i‘%hcy 6?88 %d?ﬁgcgé the chinmeric

receptors to IQE vvasnaéeavbqul; ng.6g&. cdahndersonhr Cclit es on
monol ayerg of COS gelt,guk! 2B$6£C! eﬁsW@C%QﬁQd’Lng
3. Ravetch, J.V. & Kinet, J.-P.
" Ann. Rev. Immunol., 1991 9 457-492.
4. Graziano, R.F. & Fanger, M. W.
J. :mnol.,_l.sav 139 3536-3541.
10 5. Anderson, C.L., Shen, L., Bicher, D.M., ‘Wewers, M.D. &
Gill. J. K. .
. Bxp. Med., 1990 171 1333 1345.
6. Rigley, K.P. & Klaus, G.B.
Eur. J. Immunol., 1989 l9_ 481 .
15 7. Stuart, 8.G., Troustine, M., Vaux, T., Koch, T.,
' Martems, C., Mellman, I. & Moore, K. W.
J. Bxp. Med., 1988 166 1668-1684.
8. Hibbs, M.L., Bonadonna, L. Scott, B.M.,
McKenzie, I.F.C. & Hogarth, P.M.
20 Proc. Natl. Acad. Sci. (USA), 1988 85 2240-2244.
9. Stengelin, S., Stamenkovic, I. & Seed, B.
EMBO J., 1988 7 1053-1059.
10. Brooks, D.G., Q:I.u, W.Q., Luster, A.D. & Ravetch, J.V.
J. BExp. Med., 1989 170 1369-1385.
25 11. Stuart, S.G., Simister, N.E., c:l.arkson, 8.B.,
Shapino, M. & Mellman, I. |
EMBO J., 1989 3657-2666.
12. aAllen, J.M. & B. Seed.
Science, 1989 243 378-381.
30 13. Simmons, D. & Seed B.
Nature, 1988 333 568-570.
14. Ravetch, J.V. & Perussia, B.
J. BExp. Med., 1989 170 481-491.
15. shimizu, A., Tepler, I., Bemfrey, P.N.,
35 Berenstein, E.H. and Leder P.
Proc. Natl. Acad. Sci. (USA), 1988 85 1907-1911.



t he constructs described directly above. Radiol abelled Fc 5 port i on of
| gE was used in the study of the chineric receptors. . "RESULTS &
DI SCUSS| HQ 96/08512 The results of the rosetting as®&FALISMREE ¢ hat
the cells transfected with the CC chineric construct 10 rosette |ess
wel | (data not shown) than the other éransfect ants. The
chinmeric receptors were subjected to a~ 6 quantitative assay using

radi ol abel | ed_Fc A e K chis ic receptor
[err] restorgg' g’iﬁ %%?%fi' g!EtRhé Yaxs e\¢elg’ués Si£21atr';ﬂs,%§‘é‘rf ‘e nor mal
receptor ([err] e|1ra tﬂu&d-d&e)s This inplies that the EF and the G

regi ons areau aﬁkd., ng ey ridag_q_rgq]j?l I EXAMPLE 6
Pr oducti on of a soI ubl'e g‘ol e_'T h bi ndi ng

ability and o Kenzle, I .C. & Hogarth,| Iﬁ M-Fyusi on .
Proteins gu;-. J Twml eam mee;mmsaal |l y engi neered

Bontrsts onl §8or XpaatERy, Kol BASEEDM B Yol ) male. R, {1l G

protein consisti I’gmﬂ-lhumts.sar miz&womh)urﬂortogenet ically fused to the

extracel lul ar do : Fglgg-j liRg 21-35. The reconbi nant

sol ubl e Fc receptor Erec II) can be enerat ed u5| ng standard
mut agenesi s Texdm@ qfed im tty i °ce%q &G of (SOE) as 30
descri hgd earl | eHogakith,Fa.cia.] R 1 cDNA or genom ¢ DNA or a conbi nati on

nereol s M ST SR P A gge (T 1 00 odon (6,0
term nate t h20tr #odlekti,0M.D., V(:I:ﬁ:diﬂA @1y mmmn.rﬁ}t,ant DNA to vyi elﬁ
proteins McKenzie, I.F.C. & Hogarth, P.M.
J. Biol. Chem., 1994 269 15287-15293.
15 21. Tax, W.J.M., Willems, H. W., Reekers, R.W. Capel,
P.J.A. & Koene R.A.P.
Nature, 1983 304 445-447.
22. Warmerdam, P.A., Van de Winkel. J.6.J., Vliug, Aa.,
Westerdaal, N.A.L. & Capel, P. J. A. |
20 J. Immunol., 1992 147 1338-1343.
23. Tate, B.J., Witort, E., McKenzie, I.F.C. &
Hogarth, P.M. |
Immunol. and Cell Biol., 1992 70 79-87.
24. Hibbs, M.L., Hogarth, P.M. & McKenzie, I.F.C. (1985)
25 Immunogenetics, 1985 22 335-348. _
25. Lah, M., Quelch, K., Deacon, N.J., ucxenz:l.e, I.F.C. &
Hogarth, P.M.
Immunogenetics, 1990 31 202-206.
26. Robinson, M.W. _
30 J. Blol. Chem., 1993 268 12736-12743.
27. Horton, R.M., Hunt, H.D., Ho, S.N., Pullin, J.K. &
Pearse, L.R. o |
~ Gene, 1988 77 61-68.
28. Sambrook, J., Pritsch, E.F., and Maniatis, T.
35 (1989) Molecular cloning: A Laboratory Manual, 2nd
BEd., c°1d 8pr:l.ng Harbor Laboratory, Cold Spr:l.ng
Harbor, NY.



35 containing the I g binding extracel lular region without the WO

96/ 08512 WO 96/08512 . PCT/ AU95/ 00606 pCT/AU95/00606

- 50 - ~transnenbrane anchoring segnent. Thus a nol ecul e
was generated by using SCE to i ntroduce the codon, TAG 3' of the
residue 170. This mut at ed DNA was it 838daced i nto several expression
systens 5 a |y, tid vm th Fc_ bi nd| ng abi vvas obt ai ned.

The . expressi onr%fst qaps IF?£ ’Prbr%b?g yeast

(Pi chi a pastoris) ahd Viwall pvnu su'heo&edchuLar : vve| ght of the

rec.skFcl[err] Rl lqgvar C X n te ' 30 KD
from CH[O ce} S 3o°\r/ % Oé"lgﬁiéﬂ'%ﬂ‘f és?'n& B&ﬁﬁbg éyg ?}gJﬁ)
differences in Prog y A%l athend. Cﬁ@brl {USahy b??l'ér_ﬁx&éisSdﬁ?systems
coukd 5 be 3gsedkidet NI 'hi’f&fffa .:rP' aREsueds, "R

The second exanpl e of, a po ypept| e o present |nvent|on s a
fusion protein whi &P} °by 15 fu3|ng DNA encodi ng a pol ypepti de
wi th Fc bi ndi ng abltia\;echniquaDl\léswcoﬂlmasmfferent protein to

generate a newq t? hmf-\f %ns Fc binding ability. Such new
protein woul 'd |nc e human ‘sert Umnfusedt_o Fc[err]RII. This
protein can be gendt®A®ed Nathg i s S¢licc(USh) DNI98Wc8dli 33680 HSA to
Felerr] Ridg Thizs | woife, I0.PUCIeerdeY, B2t atd sanderk&al dicg, near the C

termnus of HSA are fused to af aci d .res ues in t am no term nus
of Fc[err]RII. |t TORReqEn q983 48 503758099 hat although in this exanple

Fc[err] Rl encadi.n@y\NP.L., Prowses 8T} hénd UsesRinsPIELR, it is also
possible 1o use  yypunochemistry, 1978 15 429-435.
35. Pietersz, G.A., Kanellos, J. & McKenzie, I.F.C.
15 Cancer Res., 48 4469-4476.
36. Parish, C.R. and Hayward, J.A. :
Proc. R. Soc. Lond. (Biol.), 1974 187 47-56.
37. Harlow, E. and Lane, D. (1988)
' Labelling antibodies. In Antibodies - A Laboratory
20 Manual. Cold Spring Harbor Laboratories. Cold Spring
Harho:, NY.
38. Farber, D.L., Giorda, R., Nettleton, M.Y., Trucco, M.,
Kochan, J.P. & Sears, D.W.
J. Immunol., 1993 150 4364-4361.
25 39. Hibbs, M.L., Tolvanen, M. & Carpen, O.
J. Immunol., 1994 152 4456-4474.
40. Mallimaci, M.A., Chizzonite, R., Gr:l.ffen, M.,
Nettleton, M., Hakimi, J., Tsien, W-H. & Kochan, J. P.
J. Biol. Chem., 1993 268 22079-22083.
30  41. Riske, F., Hakimi, J., Mallamaci, M., Griffem, M.,
Pilson, B., Tobkes, N., Lin, P., Danho, W., Kochan, J.
& Chizzonite, R.
J. Biol. Chem., 1991 266 11245-11251.



25 DNA encodi ng ot her proteins such as the DNA encoding the Fc
receptor-like nol ecul es descri bed earlier. MATERI ALS & METHODS
The HSA: WE)%6/085R1 | f usi on protein was produced accord’f(ﬁéﬂﬂﬂﬂm
foll owi ng nethod. A igonucl eotides HT4 an 30  HI7

the HSA DNA. HT4 contains.the restriction site ( ng
‘and HT7 contains a - sequence that ové8 a'ps vmth Fﬂmﬁ]ﬂ I ““Jm W"I'
" HT4 5 C3

sequences are as fol | ows:
35 HI7 5 CHABSRGY GOCTAAGGCAGCTTGAC 3 V\D 96/ 08512
PCT/ AU95/ 006906 ¢, An isolated polypeptide with Fd binding ebility, The

Eco RI t al )
o this 1o Wl %ﬁﬁfmhﬁghbélﬁﬁﬁégihﬂ b datren colBd-diOLR alHatigd #pot

sequence shovmcebter by additiers GﬂéeFé?ErHlﬂfPrl—BﬂbfGﬁEPFéﬁn 9f ome )
d i gonugl eot PeﬁofEBaﬁﬂ:HoFEémere fell0ta"BAL8Ynativel BacepEL adasegment

éSéF[ZSE'Qﬁl&i+ﬁga esretion cesuits ia,improved) FRAFREFRSERRASRTT) . 1o
al so cont ai nsofipared toasaldthaviver receptor.codon as well as a restriction
site 10 (Ego RI) forygl ol G Qe PRSSe oThfimSEWRLERS18 ah e
receptor-like moleoule with an altered ebility to bind Fc
10 wherein said altered ability is brought about by alteration
of one or more amino acids which affect immunoglobulin '

~ binding ability. ‘
3. The polypeptide of claim 1 or claim 2 which is
able to bind IgG, IgE, IgA, IgM or IgD.

15 4. The polypeptide o£ claim 3 wherein the
alterations are in the tiret end/or second domain.

- 5. The polypeptide o£ oleim 4 wherein the
alterations are in A/B, C/C’ and/or E/F loops of domain 1
and/or G/A strand end where the polypeptide is able to bind

20 IgG or IgE.
6. The polypeptide of olein 4 wherein the
alterations are in B/C, C’/E, and/or F/G loops of domain 2
and where the polypeptide is able to bind IgG or IgE.
7. The polypeptide of claim 5 or claim 6 having

25 enhanced ebility to bind Fc oonpered to a native Pc
receptor in a given class.
8. The polypeptide of claim 7 wherein the
eltdretions are in the fi:ot domain at amino acid positions
133, 134, 158, 159 end/o: 160 oompered to a native Fc

30 receptor. '
9. The polypeptide of oleim 8 wherein the amino
acids are changed to alanine. o
10. The polypeptide of claim 9 wherein Asp!®® and/or
Pro'* are changed to alanine.

35  11. The polypeptide of claim 7 wherein the
alterations are in the second domain at amino acid
positions 130, 156, 160 and/or 161 compared to a native rc
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ol i gonucl eotides are as follows _' HT8 5 S CCTTAGG 3't - HTS5 5'
CCCCATCATQNAMIBOBIRTTGGACAGTGATG 3' . The sl aPCTIATIISIIN60TS
sequence shown above denotes 15 :the Junctlon ‘bet ween FSA and FC[errRIT

encodi ng DNA. The Eco Rl site in HI5 is denoted by T " H’l
termination codon, CTA is adjacent to the B8Rl site. f”lwﬂim ﬂ”"l

and HT5 are anti sense sequences. The constructs hade vere
used to transf’fﬂ"rﬁ%“?ﬁna 20 pastoris cells. Wstern blots of the proteins
expressed = 12ere Concih:é q@sblypeptid&dt/dlaiin A HGHéélh the amino A

ot oy The G QR SR BRI L3 Baptne 3" L LT

with the anti By and t 'the polymaptide cefroebaimtbe whmetm'pm’ﬁ‘&.

supernat agts foqmss gtk SoR7bk] Bl LFaR%ee b cel |
transfected wt h a construct encodi ng solu Fc‘gerr] RI I react ed with
t he anti bbby, The ThA RALYRAREIAR © aﬁ"c’c‘-‘(’?e% ing:a srednged 3o

The Vestern blghiliy ded 5ind Pupindéglobeiin cowaﬁéaxwaaehatwe@cwhi ch
is of the expeéected rml egul ar t being 67KD from HSA plus 30kD from

- -wel gh
Fc[err]RII TeqeRy ?Lﬂaqima'\ﬁﬁg,‘ib\ reconbi nant Fc[err]R 1 of 30kD was
al so detected ¥5.t he ant'rha)d;olypept:lde of claim 1 wherein the

10 polypeptide is altered compared to a native F¢ receptor
such that the size of the polypeptide is larger than said
native Fc receptor.

16. The polypeptide of any one of claims 1 to 15
which is soluble.

15 17. The polypeptide of claim 15 or claim 16 wherein
said size is 67 to 1000 kD.

18. The polypeptide of claim 15 in the form of a
fusion protein comprising an Fc¢ binding component and a
fusion component. _ _ _ |

20 19. The polypeptide of claim 18 wherein the Fc

' binding component is an extracellular region of a native Fc
receptor, a portion of said native Fc receptor or the
polypeptide of any one of claims 1 to 7.

20. The polypeptide of claim 19 wherein the fusion

25 component is a physiologically tolereted protein or other
molecule selected from the group of human serum alhun:l.n, Fc
receptor, ooml_enent :eguleting molecules, complement
receptors, cytokine receptors, dextran, carbolydrate,
polyetheylene glycol and synthetic polymers.

30 21. The polypeptide of claim 20 comprising
HSA:PCYRII.
22. The polypeptide of claim 1 oomp:ising a component
oepable of detection.
23, The polypeptide of claim 22 wherein the component
35 'cepable of detecti.or_n_ comprises a direct or indirect label.
24. The polypeptide of claim 23 wherein said

component capable of detection is a radiolabel,

-
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@526{ et Th§ IHIIIIIIIIIII“IIIIIIIIIII“I oduced E’fj]ﬁ]ﬁ“?i’ 0050

i nmunogl WAPEMBSEDat ed beads* btk ot Mt oS Fab' 2 coat ed beads PCT/AU?WQﬁatl ng

~that it has specificity for the Fc portion of gG In addition
sequenci ng of the SCE produce confirmed 5 t he predict ed sequence of the
fusion protein as shown in Fig. 127 - |s clear t hat

Fc[err]R ext%: cel I ul ir domai n;P%P be ﬁ%h%{qﬁgﬁ‘ gcrjl dml ecul es
and still re ce € Wer of Fc
10 recept oaata. ,yorehaaetectaule Iéqaavnq Blulch aSp horse y:edish their,
I g binding e I ar hat - nodifications of

t he type des d? gﬁ%ﬁ?‘m&%ﬂ‘?" be possible faor these
other Fc r ec3§t-or s such eethe{iep#] resting arepmpeprd fpz| dts) abdlityto
ngg:g[)H)r%e rreﬁte:tznap%gthat el 'ﬁaw el ¥ !hav twgrﬁl t h: unber
of am no aci GOWPE Eﬁ"ﬁ'ﬁe% M@&“ﬁﬁ %F(ﬂll%(ﬁ?rﬁ'r% wieh!

Fclerr]RI, Frbebﬁ.hﬂtlhg BbiddtyRor a ma:aagpa:uxj nm tpamu thwexecs ardest | ul ar

regi ons that or.gan d at
are 20 %i&i e&haﬂml%%gfobu nws,&uper am I y. @u;&ﬁ%'ﬁdﬁﬁ t he
| i gands for BE[ the| Romponzide apdrthe Weam Fearegeptay or part

honol 0G0Y!S. tnereof to take blabed S04 kdiin ‘datierulin i3 WHattd¥ iB¥hdaleig | on
of the fusion prote| e be attached to the other species 25 receptors
'ﬂ’@rxe

di scussed abbf@ I gn" conponent of the . fusion protein may be
an i munogl olgl. i n provmﬂedmhthbdt bf clain 25uwherednithe palypeptide pfc ‘

unabl e to bi nd the Fc [ I t4,0N SI on peptide. For
exanpl e, t he 80Y ©Rg, PFa@éI‘IBI‘aq‘ pq;g’r ?’lootr?'4 lg |ler! coul d be attached to
lgMor 30 ®@fe extracFheumethods ﬁoﬁwaﬁem%M%GMdﬂ 0

15 tested for its ebility to inhibit binding of IgG or IgE.

28. An antagonist compound isolated by the method of
claim 26. - _ .
29. '~ The antagonist of claim 28 wherein eeid compound

is capable of blocking the function of the A/B, C/C’,
20 and/or E/F loops in the £irst domein and/or the B/C, C’'/E
~ and/or F/G loops in the second domein end/or the G/A strand
of an IgG or an IgE Fc receptor.

30. The antagonist of claim 28 which acts by binding
Ig :ather than Fc receptor.
25 31. A pharmaceutical composition comrising the

polypeptide of any one of cleims 1 to 21 or the antagonist
of claim 28 together with a phemceuticelly appropriate
carrier or diluent.
32. © An isolated nucleic ecid molecule encoding a
30 polypeptide with Fc binding ability wherein the polypeptide
is altered compared to a native Fc receptor by addition, '
deletion end/or substitution of the amino acids encoded by
the nucleic acid compared to a native Fc receptor and
' wherein said elteretion results in improved cherecteristics
35 compared to said native receptor.
33. _ The molecule of claim 32 which encodes an Fc
receptor-like mo:l.ecule comprising an altered ability to
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|gG. Cther foreign prot uI d i ncI ude oval bum n, ot her
Fc.recept orWO 9609832 | mciunlﬂ:ﬂ!rmﬁmruﬂ onbi nant derived prol’e’l‘MSU%Imbadl ng

CD46, CD59, DAF, nd prokei ns especially those involved in 35
regul ating inflammation including cytokines and conpl ement regul ating

proteins. The receptor _coul d also be attach@@ to -~ ot her high nol ecul ar

wei ght entiti es WO 96/ 08513

PCT/ AU95/ 00606 P i{munoglobul n wherein said abilipy is brought about

Al though the awmmumtacaﬁewlmﬁe anin®' £61d ! + 6L dhed OWNDER! Ibfles

according to t e L na ns it is also possible

t hat pol ypepti " accor%fb%“*%n %ﬁ% T%%ﬂf uld be generated by

other non- 5 34econb| ndthe medeculdof alain IR cmhim 38 wiereinlsaid

‘means suchsas PR dgeefmd@cgg%p &(go oh » eguvm ?tf#ﬁeto ot her

nol ecul es SUChtﬂais extrans | p| rovi so

that the mol ec pr oduciie molequle;iqf rql %&%Q’WMWOQ@ a soluble .

Figure 9 shows gokypegtidelerr] R is specific for [ mTunogI obulin, and
that the fusio rotein i correctl fo si_.nce i t opes

det ect ed by ther]sér)r’onocl on #l? &%;ﬁ’cﬂi‘éﬁd? RetyPeptide 5o

denonstrates encoded hgh slfexatidns bimds/BpUSLC! gﬁiid(af&l? 1Joope B
(Lerr120) 3000 omad " addlfbs i) stihind 'adlfndl B DOEBLAEAL0E" 7
‘able to bind IgG or IgE.
37. The molecule of cla:l.m 33 wherein t:he polypeptide
encoded has alterations in the B/C, C’/E and/or F/G loops
of domain 2 and where the polypeptide is able to bind :l:gG
15 or IgE. '
3s.  The molecule of claim 33 which encodes a
polypeptide with an enhanced ability to bind immunoglobulin
compared to a native Fc receptor in a given class.
39. The molecule of claim 36 wherein the alterations
_20 are in the first domain at amino 'ac:I_.d positi.oﬁs 133, 134,

158, 159 and/or 160 compared to a native Fc receptor.

40. The molecule of claim 39 wherein the amino acid

altered are changed to alanine.

41. The molecule of claim 40 wherein Asp**® and/or
25 Pro'** are changed to alanine. :

42. The molecule of claim 37 wherein the alterations

are in the second domain at amino acid positions 130, 156,

160 and/or 161. |

43. The molecule of claim 42 where in the amino acids
30 altered are changed to alanine.

44. | '.l‘he molecule of claim 43 wherein Trp'®°, Trp?Ss,

Tyr'®® and/or Glulf! are changed ot alanine.

45, A molecule of claim 33 encoding a polypeptide

with a reduced ability to bind imnoglobulin compared to a
35 native ¥c receptor. :

46. 'I.'he molecule of claim 32 wherein the polypeptide

is altered compared to a native Fc receptor such that the
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EXAMPLE 7 HSA: Fc[err] Rl administered to an ani mal.
Fi gure 10a depicts curves show ng the cI ear ance of the HSA: Fclerr] RII

f usi on p™@ 8648512 omtr ﬂ The .ani mal s weh AN} d with
either HSA: Fcl[err]RII ﬂll mmﬂ“n"m m ein or soluble Fc[err]RIl and the

di sappearance fromthe* ¢ 'tir%ul®ati'on %sured The conclusions are that
the hal f life of the receptor Fc[erp? IT is approxi mately 40 m nutes

whi | st that of, HSA_F re 0 @h&% [err] RII
persists for H’& ’ﬁo&‘&? 9&’5%&%% 3‘0%3 vva %gﬁ%&i@t{f 8 hours
and. 7% at 24rleoeptoql n contrast, all the soluble Fc[err]RII was .

excr et ed. . - TBS r

47. 1%&)6 J2CanY ofldY oECeARlitg 32 kesiagn protein
in urine was nonitored [ 10b),.. The sol_uhl_e Fc[err]RII 30 . appeared
very rapi dlymﬁé&s%m%mm B&P&&F‘g fusion protein in the .
:Jrl ne, :9b ltlaes was noghexfibteetdle of oleE.iMI!IBLBrB‘cleim 4V:whadtedn Rheovi ng
mrunogl obu

I n Fro The FcR
or a nutant 83’ o%‘hﬁr WMW&’I@M‘S 6 rqq (ﬁ"Ped to a solid support.

When this nedldad i s usEHei molecule WP %ﬁd&s!ﬁ wherein said polypeptide

PCT/ AU95/ 006 nen
pl asmaphoresg'? ﬁ1e s&on psﬁ?p'):pegﬁ eonﬁr ‘einag rf‘:nbﬂca‘r?ei%hr tq'u co_mpo I |tkeandThe

substrate map Susdion m% i'n this Exanple. Human al buni n
g ggglr \aflfieo gpgslgrsgt FgLer thi! moleca1e0 e eldim 49 wheireisn saddi¥c binding
IOomp % is provided by a nncleotide sequence which
' encodes a polypeptide having enhenoed Fc binding ability ‘
compared to a native Fc reoeptor or by a nuoleotide
sequence encoding a native Fc receptor or a portion
15 thereof.
51. - The molecule of. olein 50 wherein the fusion
'component encoded is a physiologioelly tolerated protein
selocted from the group of human serum elbunin F¢
. receptors, complement reoeptors, complement regulating
20 proteins and cytokine receptors.

52, The molecule of claim 51 being the construct
encoding HSA:FCYRII. |
53. A vector comprising the molecule of any one of
claims 32 to 52.
25 54. A host cell 't'rensforned or transfected with the
vector of claim 53. | |
55. A method of making a nucleic acid molecule

encoding a polypeptide with Fc binding ebility wherein the
polypeptide is altered compered to a netive F¢ receptor by

30 addition, deletion and/or substitution of one or more amino
acids encoded by said molecule compered to a native Fc
receptor and wherein eeid alteration results in improved
characteristics compared to said native receptor, said
‘method comprising produoing a nucleic acid molecule

35 encoding the polypeptide by eddition, deletion and/or
eubstitution of one or more codons epeeific for amino acids
affecting im:noglobulin binding ebility of the
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5
accor dancewo 9608sie p | mmm mulmay be achi eved by PCEAUISINGE5
nmet hods. In the prese dr oxyl groups on the silica

beads were replaced by am no grou S via an exchange reaction with
3-am nopropyl tri et hyoxysi | ane 10 (APTS)= T#his activates the silica beads.
The protein was m xed with a carbodim de (such as EDC) and added to

t he actlvnob!lPsPti-dQ.beads Car boxyl groups on the protein

conbine with tgg, ca Dodi AMaentd 8" BrduOLgY LhacHbEFpept 1ads! b&ag.h?e ope

whi.ch in turn reac e_an no gro P; bead
an anmide with ©Fi ﬂﬁ'ﬁ'o% tp 2fccompri E HflPPee"p““ on of the  ,

di ffer_enf[ ver spoLypéppidpainnghehhogeagell, of c].gti.hesﬂr otei n and

o o U o ebRg A S emeapn B AL RS L2

was added to amougteafhimmunogicbuldd dar bodnmiléesa methiod comprising

e reper o1 oSoPRELAEY MRS IR LRGN e W B,

attached to sifiadmfal Ear34ed°6uﬁna§'¢25°°°PSPFoﬁ§ part thereofy

NH err]-silicagpgaedana uner%Bﬁin:iUﬁA gRridcibalketo] Bllow the30 gy Of EDC

IPQZT;H,ZBSS 684mi I ncg? ted Oéﬂea&c receptorx \‘/:\Q par%Sﬁte:e f and any
immunoglobulin present in said sample to bind, and
detecting presence of and/or determining the amount of said
bound polypeptide - immunoglobulin, bound Fc receptor-
immunoglobulin or bound part Fc receptor-immunoglobulin.

15  58. A kit for detecting immunoglobulin, including for
detecting immune complexes, in a sample, said kit
comprising in compartmentalised form, a first compartment
adapted to receive the polypeptide of any one of claims 1
to 24 or an Fc receptor or a part thereof and at least one

20 other compartment adapted to contain a detector means.

The coupl |@ﬂof t he rote| n to produce a reagent I n

59. The method of claim 57 or the kit of claim 58
wherein said polypeptide is specific for IgG or IgE.
60. A method of removing immunoglobulin from a sample

comprising contacting said sample with the polypeptide of

25 any one of claims 1 to 21 or an Fc receptor or part thereof
for a time and under conditidns sufficient for 'any
immunoglobulin present in the sample to form a complex with
said polypeptide or Fc receptor or part thereof and
separating said complex from the remainder of the sample.

30 61. A method of removing 'imnoglohul:l.n from a body
f£luid comprising taking body fluid from a patient,
contacting the body fluid with the polypeptide of any one
of claims 1 to 21 or an F¢ receptor or part thereof, for a
time and under conditions sufficient to allow the

35 polypeptide, Fc receptor or part thereof to bind said
immunoglobulin, removing said bound immunoglobulin from the
body fluid and replacing sai.d body £1luid in the patient.
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- 55 - _ Tabl e 2 In 2 _
s o,
0 s | *

8.3) 5 +EDC 72% bound - - EDC
30% bound 14% bound Tabl e 2 shows t hat
after conjugation of HSA to silica (rf‘easured by the use of tracer

| abel  ed HSA.In e NHCE ired
to renove 1?i noh- sp% %ﬁ E‘(;)ﬁn \é#;'.lk Ex\*ﬁ‘-’ﬁﬂg biil
Ability oF mmgqamintmmlm jmmunoglobulin complex. (Conpl exes

MATERIALS & ¢4 THODS™ pne method of SThid’ 64 GrisaPeDh tHe poTvpépeadlerr]g
of silica 15 rratrlx co#'f%ate with.either 1.8[err]g of the

HSA: Fc[ err] r4ged is spee 0% 398 OFEO®n a vol une of 1n of PBS and -
0.5% s B34, Three mnﬁmmgﬁmtunelmeuimamm excess

Cea o adth, fmdteetenalth) A8 Rt PHatehses s AFat VG agpny Ur: Pull
i ndi cat ed t idiseasetsatdometbod coma&ntmyadﬂinéﬁbﬂer efifachivec | g
remaining i Nyglene of éﬂ&%&?{rﬁﬂ#i&&e&ﬁgwﬂﬁb €5 ih&' saebSQdémass 1

det er m ned. e the ability of one of the
proteins of $Me2breqchrld DakieBk. HSA Fc[err]RI1 to bind 25  inmune
conpl exes as represented by HAGG is illustrated.
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The ability of the proteins of the present I nvention to bind one form

of i munoglwbwkrssisnd not anot her form has |rrportant t hreoTACESI00606
i mplications. The proteins of the present invention have been found to
30 specifically bind i munogl obulin conpl ex as opposed to nononeri c
|l g. The bi ndi ng of i mune conpl exes in the form of HAGG
was to HSA: Fc[err]RIl Wwas tested. These results are WO 96/ 08512
PCT/ AU95/ 00606 1/24 - 56 - described in
Tabl e 3. ‘ Table 3 Support Tracer
Li gand % Li'g»a‘nd Bound* HSA-Fc[err] Rl Hagg 35.5
37.5 5 HSA Hagg 4.0 . 5.4 *bound
after overnight at 4[err] C PBS+0. 5 BEGURE 1 Tabl e 3 descri bes
t he.bi ndi ng of imMmune conpl exes in the formof aggregated Ig (HAGG to
the HSA: Fc[err]Rila fusion protein but not to HSA on silica.

FIG. 1a - FIG. 1b

FIG. 1c : : FI1G. 1d
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10 The interaction of HAGG with HSA: Fc[err] Rl was

studi ed. T gedsszSshown in Figure 11. The r epoaiAosnbspen 1 N
Figure 11 indicate that there is a clear difference in the binding of
tabel | ed HAGG to HSA:FCerr]RI'l conpared to binding to HSA In
addition they 15 show that as the concentration of unlabelled conpetitor
HAGG i s added, the binding of |abelledgAGG is progressively inhibited
to the level seen in HSA-silica. EXAMPLE 10 | mmune Conpl ex Assay
The pol ypeptides of*the present invention are 20 useful - in detecting the
presence of immne gl exes. In this exanple it is clear that the
pofypeptides of the prgifReent | nvention can be used to detect immne
conpl exes and that certain nodifications may be nade to optimse the
assays. 25 Two approaches are used in the devel opment of the
irmmune conpl ex assays. The first utilises reconbi nant sol ubl e :
(rec.sFc[err]RI1) in conbination with anti-Fc receptor anti bodi es. The
second approach uses the HSA fusion protein. 30 The assays
described in this exanple use an ELI SA format but the principles apply
to any format such as chem | um nescence, biosensor, agglutination,

et c. WD 96/ 08512 ' '

PCT/ AU95/ 00606 - 57 -

100000

80000 -

(epm)

60000 -

Bound

higG1-dimer

higG1l-dimer concentration (ug/ml)

SUBSHTUTESHEETOMN:Z»



MATERI ALS AND METHODS | MMUNE COVPLEX ASSAY (| CA) Coat i g &
26

M crotitreydheissiael | s with 8.26 Mnocl onal Anti body PCTIAUS

nonocl onal antibody (mAb) diluted to 5 [err]g/m 5 in carbonate buffer pH
10.0. Aliquot 50 ul volumes of diluted 8.26 mAb were placed into Nunc
maxi sorp microtitre stripwells and incubated at 4[err]C for 12 hours.
8.26 mAb - coated microtitre strlpwel/ gare stable for at least two
weeks. !{aﬂ;} fykhagt ure of Reconbi nant FcR | o This step
is perforned j us |or to as¥y. S Er e ogcqnted prior to
assay and wash x2 w} PHSN). ‘ : ‘ ocked'-by addi ng
200 [err]l PBS/Z%BSA pH7. B tRen ing L i n| gt rooff
tenperature. This was decanted and R i cRI I was
added, 1f[err]g/m per well. « ‘ at B%Eerr]c for
30 min. Wlls were then washed &l i sa Assay
20 St andard (100 | e Werg '
added per well. A standard cur h&at

2 38 mn, then
ant - higman I gG
‘ addgd and t hen

aggregated 1gGin PBS. This i ncubat ed \g
washed x4 with PBS/ 0. Z%BSA-Q\Avgfki ng dilutio
al kal i ne phosphat ase conju a.te (100 25 [err]

i ncubat ed at room terggerpture for on hour\tl odl x4 wt h
PBS/ 0. 29BSA. p- ni t romaeny! phosphat e subst redetekS oid 1()14 ghosphat ase
tablets:-2.5nmg. M carbonate buffer) (100 [err]l) N this

was i ncubated at roomtenperatpre in the dark for
readi ng was taken at OD 405 n Not e: Sanpl es
reactivity by substituting nouge

n. t1:en t he
For anti-nouse

o
Y T 2 Y 3
o ©
o [ (= (== o o
o~ o -] D <r o~
— -

( g-01 X wdo) punoq saumip -1H31Y

FIG. 3a

higG1-dimer concentrationtug/mi)

(0L X wdd) punoq 13wip -1H8Y
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lg&2b (Sigma MOPC-141) for 8.26 mAb Fig. 13 shows that
ELI SA pl at ewovaossizoated with rec. gFc[err] Rl denot edPCTIAU$S2006G6gUTr €
as rskc[err]RIl or with 35 HSA: Fc[err]RIl fusion protein (denoted in the

figure as rsHSA- WO 96/ 08512

PCT/ AU95/ 00606 4/24 58 -

Aggr egat ed i munogl obul i n. ( HAGG

det ected usi ngmrﬂ u@@i@ﬂa ti-

standard protocols fbor attachmefqt of |5

cl ear that "spacing"*npe prot ei n

surface | nprovYes the activijty of t r
acconpl i shed by standard net hodd such as by up}
bings to the pol ypeptide of thefinvention or 1

extracel |l ul ar domai ns of the poljypeptide t
“protein, dextran, etc. A udeful antibody

or 8.26. The detection of ifnmrune conpl exes |

serum of patients with rheumatoijd arthritis is inproved b
approaches. Table 111 bel ow 'ﬁo t hat rec

anti-FcR anti body binds preferefgtially to

(measured OD 405nm). The Ominoneric Ig is ¢
aggr egat es. =

200
150
100

(p3stjeuLiou)
( £-01 X wdd) punoq saurp -5y,

o
w

FIG. 3c

200
150
100

SUBSTITUTE SHEET (RULE 26)

o
n

FCR) .

I mmunogl obul i n

Usi ng
tes it is
way f¢ om t he

ody. t hat
théé":"t'1

| e such as a
nt ishddly 8. 2
HAGG or in
ust g these
nd "t o

r Gel

135 2%

29

1

wT FeeR1II PHE

FcyR1I

PRO LEU VAL
] ié

114

LYS
113

FeeRH

FeyRIT

WT



: 6
Table 4 20 Mononeric V Heat Aggregat edrcg@\m% nmm

Conc RFcRI| RFcRI1 only RFCRI | RFCRI 1 + HAGGG - 750
33 204 1230 500 23

204 1136 25 250 15 202

1444w0 9610852 125 18 158 1030

62.5 24 122 90 31.3

24 . 102 8G9 24 . Bl ank 28

59 456 30 4 * Mostly nonoric Ig (known contain 10-20%
aggregated 19) In this connection Fig 14 shows Elisa pl ates
wer e elthér coated with anti-Fc[err]RII -anti bodg 8.2 and then with

&em,0| OCKi Ng W th:
arthriti g'

Q .’ > ;“,'”M
Q B b

rec.sFc[err]RII*®A) or with rec. ch[e%RII (B). Af

BSA serum from a patient with rheumato

- REPLACED11111 1 Wi nil WO 96/ 08512
PCT/ AU95/ 00606 '

g..'.‘l'cﬂnmal
Y
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-~ 59 - added and bound i munoconpl exes resol ved usi ng HRP

conj ugat ed wandérosbizran | g. Using either of the above a [0 MB606 TTLINE
conpl exes can be detected. Cearly vari ations on the above net hods may
be used. 5 EXAMPLE 11 | mmunophoresi s Device & Met hods of Use

| mmune conpl exes nmay be renoved fromthe circulation using the

pol ypepti des of the present invention 6/2 attached to a solid support in a
pl asmaphoresi s device, for exanpl e. A?ttachmant of such pol ypeptides to
a solid 10 supBI@AUREBCH as silica was discussed earlier in respect of
HSA: Fclerr]RII. S To denonstrate that the HSA: Fc[err] RI |
protein is f unNChyt feel ' ducted.. It has been
denonstrat ed t hat imﬁg%ﬁg?gxgsé’wgwfﬁérr?]\ﬁg{f"ﬁlﬂ%%)n ffogdﬁ nd to
HSA.FcRI'l and not to HSA or HSA:silica. See Figures 11, 14, 15 and
16. Figure 14 dermnsf;_r@tlﬁgpthat [err] | abel | ed" HAGG (A) or nononeric
lg (B) was incubated wt HSA: Fc[err]RIl-silica or HSA silica for up
to 20 hours at roém tenperature. Sanples were renoved at various tine

points 20  and HAGGﬁ{éogqjﬂrgrrai ning after rempval of the silica _
conpl exes was det er nFEdLIB) §iMa 15 sholF GAdRFGHRp| exes are

depleted from li qui dEF?G-bﬂCUbaS’!@GWA@G%M&H%GCA%F%Ot ein-silica

resin but not by HSA-silica resin. ave al so demonstrated that
mononeri ¢ i munogl obBFG025  HSEETRECAGACTCOMECEGRACAB . In this

connection see Fig 16 i n which nononeric radio-1|abelled i nmunogl obulin
does not bind to HSA-Fc[err]RIl silica or to HSA-silica.
EXAMPLE 12 Ad9ayelss (Vdlp ®ARcover y EFGIBaERGHYS O

Fc Receptors '
_ P EFG-03: . 5’ GTACCGGCAAAGCATGGCAGCTGG 3

EFG-04: 5" CCAGCTGCCATGCTTTGCCCGTAC 3

€156 (Trp) ® Ala EFG-05+EFG-06
15 EFG05: 5 GGGCAAAGTGGCACAGCTGGAC 3’
EFG06: 5 GTCCAGCTGTGCCACTTTGCCC 3’

€157 (Gln) © Ala EFG-07+EFG-08
EFG07: 5 GCAAAGTGTGGGCACTGGACTATG 3’
20 EFG08: 5 CATAGTCCAGTGCCCACACTTTGC 3'

€158 (Leu) ® Ala EFG-09+EFG-10
EFG-09: 5 GTGTGGCAGGCAGACTATGAGTC 3’
EGG-10: 5 GACTCATAGTCTGCCTGCCACAC 3

€159 (Asp) © Ala EFG-11+EFG-12
EFG-11: 5 GTGGCAGCTGGCATATGAGTCTG 3’
EFG-12: 5 CAGACTCATATGCCAGCTGCCAC 3’

30 €160 (Tyr) ® Ala ' EFG-13+EFG-14

EFG-13: 5’ GCAGCTGGACGCAGAGTCTGAGC 3
EFG-14: 5’ GCTCAGACTCTGCGTCCAGCTGC 3
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30 A cell free system has been devised to detect the
presence ofwowg/gesaands that inhibit the activity of Fc PCE/A®RS/00686 | n
the present exanple Fc[err]RII is exenmplified but the strategy is
equal ly applicable to other Fc receptors. WO 96/ 08512

PCT/ AU95/ 00606 - 60 -

" The principle of the i'nvention is to %@%4uuww10r unknown conpounds
- to attenpt to inhibit the binding of pol ypeptides with Fc binding
ability to i mune cdnpl exes. . The po“*peptidestof t he present
invention nmay be | alefled 5 directly or ﬁﬁdfﬁegy1y. These pol ypepti des
may be rec.sfcl[err]RIl or HSA'FcRII. In the format described, an

ELI SA assay i s usedléh€Ghi)® Atarune conpl ex &FG107 +HEEGOBed to a

nvent on are di 1 eBHG Pabel el CHTTAL T TCGATGTRAGCERS R, “hor ser adi sh

per oxi dase (HRP) amBF@ised 5 GOGGCTOAGATGUATAGTCERGCE'S. This mixture
i's added to t he i mune conpl exes and any inhibition of binding of the
pol ypeptides of the invention to i mmune conplexes results’ in a
decrease in the §okgq§kgﬁyelopnent when HRP-substrate 15 i s added as per
a standard ELI SA It is inportant to note that any
reporting substance coul d be used, eg. radioiodine, other enzynes

oceptor haa boen LPRtRE C A oqeni ¢ SubBSBY BRI SN | D¢ ecent
format HRP is attadBSHto HSA BOBECTCRAGGUATGGTATGAGAAC 3 :
EBS-02: 5 GTTCTCATACCATGCCTTGAGAGC 3
10
e130 (Trp) © Ala EBS-03+EBS-04
EBS-03: 5 CTCAAGTACGCATATGAGAACCAC 3
EBS-04: 5 GTGGTTCTCATATGCGTACTTGAG 3’

15 €131 (Tyr) ® Ala EBS-01 +EBS-02
EBS-05: 5 CAAGTACTGGGCAGAGAACCAC 3’
EBS-06: 5 GTGGTTCTCTGCCCAGTACTTG 3’

€132 (Glu) ® Ala ~ EBS-07+EBS-08
20 EBS07: 5 GTACTGGTATGCAAACCACAACATC 3'
EBS08: 5 GATGTTGTGGTTTGCATACCAGTAC 3

€133 (Asn) ® Ala EBS-09+EBS-10
EBS09: 5 CTGGTATGAGGCACACAACATCTCC 3
25 EBS-10: 5 GGAGATGTTGTGTGCCTCATACCAG 3’

el34 (His) ®Ala  EBS-11+EBS12

EBS-11: 5 GGTATGAGAACGCAAACATCTCCATTAC 3’

EBS-12: 5 GTAATGGAGATGTTTGCGTTCTCATACC 3’
30
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results indicated that when HRP is used as a label it is
enpl oy a swe®emssia order to preserve Fc
An alternative strategy which requires use of an 25

enpl oyed. In such an assay the
to a m xture of 0
t he i | exes which are

el
an i ncubat Fgﬁwst he surface is washed and 30

bound is detected using anti -
takility of the polypeptides inhibit the binding to

the Fc binding
| mfune

ry to
bi ndi ng abi | i FF’A%SW

i ndirect assay nay be
pol ypeptide of the invention is added

putative inhibitors and the mxture is then added to

©%¥ched to a surface. Fol | owi ng
any Fc receptor that is
receptor antibody. Any antagoni sts of

speci 11 cal FEFERE SERUSARISTS SoBIgE kefienlio? 6 canlom sha binging of 108

prepared by incubating 50 [err]l-yal at
géw%ﬁ),

buffer (0 5M car bonat e/ bi car bonat

Sone wells contai ned no HAAG

25 [err]g/m in coating
for 16 hours at 37[err]..
WD 96/ 08512 '

PCT/ AU95/ 00606 200
negative control. To pr
wel I's of the plates wer
serum al bumn & 3 hoaor
by imersion i®5 nP
diluted as = requi r ef] and
standard of reg, SFc[ &a ‘?ﬁ
[err]] to geneggte a st plEs

g 50 -

WTI - Tyr Trp
129 130 131132 133 134

lent non-specific binding to
treated w th
at 37

as a
t he surface, the
nPBS contaj ning 1% (w v) bovine
wells were then rinsed three tines

-

ining soluble Fcl[err]RIl were
vol ume of [err]l. Dilutions of a
g Vol unme of 30
3 pf a

Tyr Glu Asn His

F-G LOOP

15C

100

50

% higE Binding

WT -

Lys Val Trp Gln Leu Asp Tyr Glu
154 155156 157 158 159 160 161
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detection reagent (consisting of a 1/1000 dilution of 10 Amer sham (#9310)
anti - nouse wgMslosf2f r agnent. HRP conj ugat e and t he anti PET/ATDS/j0chd
antibody 8.2 at 0.6 [err]g/[err]l (in PBS, 1% BSA) was added and

i hcubated for 1 hour at 37. The pI at es re then washed by i mersion 8
times in PBST. Subseque ; A was addeggiéoo M} and read
at a 405 nm 15 deno hat

rec.skFc[err] Rl producdd in na T ______ FCR) or in bacteria
(C2rsFc[err]R2) or eVe ot i tthoa bacterial naltose
bi ndi ng protein (C2MBRJsFcR) can" DeRcoce = his assay. The
specificity of thefssdy is 20 | By« he fact that the nol ecul e
conprising a s do r-m-\z shows no detectabl e bindi ng
to : | mmune conp d Ed be noted that in both

exanples it is to,[§‘ coul d be used to detect

25 bi ndi ng to ot her - ad® mmune " conpl exes such
as IgkE and Fc[err] R, Frr RIII or Fc[err]RII and
| gG conpl exes. L ~ 0 denonstrate that the
above nmet hod and yari ations —‘ alﬁ e to usefully detect 30

conpound that inhibit rF] [ 1 with i mmune .

conpl exes. ol.l owi ng nethod has been used.

HAGG pl ates were prepafed by incubat JuT=S0-Nerr]l/well at 25 [err]g/m
- gative 35 control

cont ai ni ng no HLAAG was Jarso oz msie oF event non-specific

bi nding to the surface, gthe vvegls of $he plates were treated with nPBS

containing .5% (wv) Twem26
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VID 96/ 08512
- 62 -
for 3 hours at 37[err]C
i nhi bition of binding
Vel ls were rinsed— -
Tween 20 (PHST). Serial 1
rec.skFcl[err] Rl (pur{fied from

wi th DNA encoding rec.s
per_.[err]l. The RP %
added (25 [err]l Jaf 1:100

approximately 4 [lerr]g/[e
HRP: conj ugate. ThHi s was

Scr eeni ng of eflibraries o

I nhi bition ofcﬁc bi ndi ng

were rinsed hree tines b

Tween 20=#PHST). Solutions (2 |
~added to a sofdtijon containing HRP co
protein (100 [err]]| at 1:200 dilution
approximately 4 [Jerr]g/[err]l .

HRP- conj ugate). This was incub

[err]] was transflerred to a plate
Screeni ng bi ol ogifcal  preparati

bi nding ability (jsecond versio

PBS as descri bed

WO 9q/@8812 | | brary screening) or

PCT/ AU95/ 00606

1% (W v) bovi ne SerCIVABES/BUSTS N
The specificity tests for.

~of rec.sFi[éng RI 1 were conducted as foll ows.

on in t&#’ﬁ', 0. 05% (w v)
i.ons in%ﬁ(/%a%% 0 2?[’err]l of
ants of CHO cells’ t ransfect ed
%Leg concentration of 45 [err]g
FH err]RII fusion protein was
)2 o« This corresponds to
OhM wrt rsHSA-Fc[err]RI I fusion
fore 1 hour at 37[err]C
“or 15 bi ol bgi cal preparations the
Wede conducted as fol lows. Wells
ion in nPBS containing .05%wWyv
& B contai ni ng conpounds were

anted HSA: Fc[err]RI1 20 fusion
=this corresponds to
Vg te r SHSA- Fc[err]RII fusion

- hour at 37[err] C then 90
cont ai ni ng HAGG as defi ned above.
braries for inhibition of Fc
lls were rinsed by inmersion of
utions of the solution (patients

25

sera or l'ibrasies ofg conmpodnds) i§ 100 [err]l of nPBS containing 1.0%
30 BSA (W v) wer® inculfated f8 1 hour at 37C, plates were
N o
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washed 4 tinmes in PBS and then the HRP conj ugated HSA: Fc[err] R |

fusi on promwossossr added (50 [err]l at 1:100 di | uti on)pcTiAu9s/o0606
corresponds to approximately 8 [err]g/[err]l or 80 nM  wrt

rsHSA: Fc[err] RIl fusion protein HRP-conjugate. This was 35 i ncubat ed for
one hour. at 37[err]C. The plates h then washed by 5 tines

i nmersion in PBST. ARTS reagent (10 F’@rr] 1) was added and this was
‘read at A405nm WO 96/ 08512

PCT/ AU95/ 00606 ' - 63 -

Data (not shown) was generated by using rec. Fc[err]RIl  to -
specifically inhibit the binding of HRP conj ugated HSA: Fc[err] Rl
protein to i MUNEFIGUREB S that were attached to the plate surface.
As tncreasing quantities of 5 the rec.sFcRIl were added to the assay the
anount of HRP- HSA: Fc[err] Rl binding to HAGG decreased. These results
i ndicated that the binding of the HRP-HSA: Fc[err] Rl I fusion protein to
i mmune conplexes is specific and that inhibitors of the interactions
between Fc[err]RIl and i mune conpl exes can 10 be detected.

I n another experinent (Fig 18) the presence of i nhi bitors of
Fc[err]RII:inmune conplex interactions were - identified in the sera of
patients. In these cases the sera were titrated in the HAGG coat ed
elisa plates and HRP- 15 HSA Fc[err] RI I fusion protein was added.

Clearly the sera of t ts_containing rheumatoid factors inhibit
t he bi ndi ng of the H A‘ ?F FYRII protein to i mune conpl exes.

This is indi cﬁt'ﬂd by a125d|chlgE wii t hhEcaBb oniut and sconpar ed
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to that obtained using normal sera (colum 15). 20 | n anot her
experi ment WOI6ABSI2HSA: Fc[err] RI1 was used t 0 screen aPOT/AUSN060§
organi ¢ conpounds. This library was produced by standard chem stry as
described in Sinon et al PNAS 89 :9367 (1992) "Peptoids A Mdul ar
Approach to Drug Discovery". In this a collection of synthesised
conpounds 25 is produced and the cagqqiﬂy of individual conpounds (or
sets of conpounds) to inhibit the binding of HRP-HSA: Fc[err]RII to

i munogoblin is assessed by preincubating the library conponents (the.
conpounds) wth HRP-*HSA: Fc[err]RII fusion protein or any other

pol ypeptide of the”present inventi oFIGUREMe pol ypeptides may be specific
for other classes of i mmunogl obulin such as IgE or 1gA The

HRP: HSA: Fc[err]RIl is m xed with the conpounds and the effect on

bi ndi ng to HAGG (or any inmmune conplex) is determ ned as descri bed
directly ~above. Inhibition of binding is indicated by decreased 35
absorbence congared to the control (no inhibitor). The results of such
an experinent i¥le given in Fg 19. Thi ws a di-peptoid library

whi ch was screened as descr.i.aed BD 96/ 12

PCT/ AU95/ 00606" . ® ¢ - 64 - above. As an
exanple of the type of results obtained, the maxi m binding is :
i ndi cated by an absorbance (at 540 nu) of 619 units. In the presence
of conpound TCl this absorbance value falls to ™85 which is
equivalent to the 5 background val ue, .304. TC1 conpletely inhibits
thex ~ interaction with immune conpl exes of %he HR%QQI ypepti de

*

e
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conjugate. In addition sone conmpounds clearly do not inhibit the

i nteracti owodemssexanpl e RB1. | ncubati on of t he conj ugaTEATYSibOs06B1
does not inhibit the interaction 10 since an absorbance of .597 was
obt ai ned which is simlar to the maxi mum bi ndi ng (.619) obtained by

t he conjugate binding to HAGG i n the absence of any inhibitor. It

shoul d - be noted that these functi assays can be used to screen

for inhibitors of Fc receptor function~@ither by binding to .15 the Fc
receptor or by bindihg to the i nmmune complex (IgA IgE, 1gG 1gM 1gD)
at the site where thb\Fc receptors bind. This second type of

ant agoni st does not fit the classical definition of an antagoni st of
Fc receptor funct FEGUREBWV&@r, it is still within the scope of the 20
present invention in as far as the present invention relates to a '
met hod of testing conmpounds for their ability to inhibit Fc receptor
function and to the antagoni sts per se identified by such a nethod.

WD 96/ 08512 -~ PCT/ AU95/ 00606
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Kanel | 0S,1y3. 1éa MeKaBA i u VvalFthr ghh phe ala Ggacehr Bes val 48addEpOgiiv 86r ala glu
36. Pari %/%ng%;a’:y% J. A 211/%00. R %%g.mliogd G‘%Bl ol . %
1974 187 CE. CHHATT 558, GAS )
anti bodi 57, ffF AR i1KE s ey R"ia“l%r FHrye %@%/;ip m% cys thr val
CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA
arg glu thr tyr gly glu met ala asp cys cys ala lys gln glu pro glu arg asn glu
301/101 - 331/111

TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT
cys phe leu gln his lys asp asp asn pro asn leu pro arg leu val arg pro glu val
361/121 391/131 '
GAT GTG ATG TGC ACT GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT
asp val met cys thr ala phe his asp asn glu glu thr phe leu lys lys tyr leu tyr
421/141 : 4517151

GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG
glu ile ala arg arg his pro tyr phe tyr ala pro glu leu leu phe phe ala lys arg
481/161 511/171

TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT GCC TGC CTG TTG CCA
tyr lys ala ala phe thr glu cys cys gln ala ala asp lys ala ala cys leu leu pro
5417181 ’ 571/191

AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT
lys leu asp glu leu arg asp glu gly lys ala ser ser ala lys gln arg leu lys cys
601/201 631/211

GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC
ala ser leu gln lys phe gly glu arg ala phe lys ala trp ala val ala arg leu ser
6617221 6917231

CAG AGA TTT CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA
gln arg phe pro lys ala glu phe ala glu val ser lys leu val thr asp leu thr lys
7217241 . 751/251 :

GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT
val his thr glu cys cys his gly asp leu leu glu cys ala asp asp arg ala asp leu
781/261 811/271

GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA
ala lys tyr ile cys glu asn gln asp ser ile ser ser lys leu lys glu cys cys glu
841/281 871/291

AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT
lys pro leu leu glu lys ser his cys ile ala glu val glu asn asp glu met pro ala
9017301 : 931/311

GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT GCT
asp leu pro ser leu ala ala asp phe val glu ser lys asp val cys lys asn tyr aila
961/321 991/331 _

GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT
glu ala lys asp val phe leu gly met phe leu tyr glu tyr ala arg arg his pro asg
10217341 ' 1051/351

TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC
tyr ser val val leu leu leu arg leu ala lys thr tyr glu thr thr leu glu lys cys
1081/361 ' © 11117371

TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT
cys ala ala ala asp pro his glu cys tyr ala lys val phe asp glu phe lys pro leu
1141/381 ' 1171/391

GTG GAA GAG CCT CAG AAT TTA ATC AAA CBA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG
val glu glu pro gln asn leu ile lys gln asn cys glu leu phe glu gln leu gly glu
12017401 12317411

TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT
tyr lys phe gln asn ala leu leu val arg tyr thr lys lys val pro gln val ser thr
12617421 1291/431
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20 Manual . Cold Spring Harbor Laboratories. Cold Spring
Har bor, NYwo96/085188. Farber, D.L., Gorda, R, Nettleton, RCIVAUISHOsmsCO, M,

I§ochan, J.P. & Sears, D.W ~ J. I mmunol ., 1993 150 4364-4361. 25
39. Hibbs, ML., Tolvanen, M & Carpen, O. J. Inmunol., 1994 152
4466-4474. ' 40. Ivallirraci, M A, jgzonite, R, Giffen, M,
Nettleton, M, Hakim, J., Tsien, WH & Kochan, J. P. J. Biol.
Chem , 1993 268 9. 41. Riske, F., Hakim, J., Mallamaci, M,
Giffen, %2(15 ﬁsﬁgﬁ’rp"'B Tobkes, N., Lin, P., Danho, W, Kochan,
J. | & Chi zz8mite, R J. Biol. Chem, 1991 266 11245-11251.
WO 96/ 08512 r PCT/ AU95/ 00606

ACT CTT GTA. GaG oTé % tSA%JA ecdcgflc\égegg QGE | pgi B8y aAlilA piAt'Iy
whe.r EI n gﬁietﬂpll Q éﬁau J«r§1 %E dAA S CYys cy£
by addi tixasagiel etlon and/ or substltutlornei/ame 5 or nore am no acid

conpar edcATOGCERIGAA TAAI AR ABE €PC CRCTAGTA GAA GACSEATACTH tre¢aATsoGw<:r CTRIARS GAG TTA
i mpr ovedP@haha@ﬁerllygt dxgmet pro qyEnPA giu ta@pswrdlﬁatswefa#e@épiw asn gln leu

FEREE e e i E s p s

about byi@diygdat on nor e @k fg@iaci ds which af

I mmunogl olsukte aac ace cGa 'ch 'r'r'r TCA GCT CTG GAA GTC GAT GAA ACA 'mc GTT CCC AAA
leu val asn arg arg pro cys phe ser ala leu glu val asp glu thr tyr val pro lys
1501/501 1531/511

GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG
glu phe asn ala glu thr phe thr phe his ala asp ile cys thr leu ser glu lys glu
1561/521 1591/531

AGA CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA

arg gln ile lys lys gln thr ala leu val glu leu val lys his lys pro lys ala thr
1621/541 1651/551

AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG

lys glu gln leu lys ala val met asp asp phe ala ala phe val glu lys cys cys lys
1681/561 . 1711/571

GCT GAC GAT AAG AAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA

ala asp asp lys lys thr cys phe ala glu glu gly lys lys leu val ala ala ser gln
1741/581 17717591

GCT GCC TTA GGC GCT CCC CCA AAG GCT GTG CTG AAA CTT GAG CCC CCG TGG ATC AAc GTG

ala ala leu gly ala pro pro lys ala val leu lys leu glu pro pro trp ile asn val.
1801/601 1831/611

CTC CAG GAG GAC TCT GTG ACT CTG ACA TGC CAG GGG GCT CGC AGC CCT GAG AGC GAC TCC

leu gln glu asp ser val thr leu thr cys gln gly ala arg ser pro glu ser asp ser
1861/621 ' 1891/631

ATT CAG TGG TTC CAC AAT GGG AAT CTC ATT CCC ACC CAC ACg cAG CCC AGC TAC AGG TTC

ile gln trp phe his asn gly asn leu ile pro thr his thr gln pro ser tyr arg phe
1921/641 1951/651

AAG GCC AAC AAC AAT GAC AGC GGG GAG TAC ACG TGC CAG ACT GGC CAG ACC AGC CTC AGC

lys ala asn asn asn asp ser gly glu tyr thr cys gln thr gly gln thr ser leu ser
19817661 2011/671

GAC CCT GTG CAT CTG ACT GTG CTT TCC GAA TGG CTG GTG CTC CAG ACC CCT CAC CTG GAG

asp pro val his leu thr val leu ser glu trp leu val leu gln thr pro his leu glu
2041/681 ' 20717691

TTC CAG GAG GGA GAA ACC ATC ATG CTG AGG TGC CAC AGC TGG AAG GAC AAG CCT CTG GTC

phe gln glu gly glu thr ile met leu arg cys his ser trp lys asp lys pro leu vai
2101/701 2131/711

AAG GTC ACA TTC TTC CAG AAT GGA AAA TCC CAG AAA TTC TCC.CAT TTG GAT CCC ACC TTC

lys val thr phe phe gln asn gly lys ser gln lys phe ser his leu asp pro thr phe
2161/721 2191/731

TCC ATC CCA CAA GCA AAC CAC AGT CAC AGT GGT GAT TAC CAC TGC ACA GGA AAC ATA GGC

ser ile pro gln ala asn his ser his ser gly asp tyr his cys thr gly asn ile gly
2221/741 : 2251/751

TAC ACG CTG TTC TCA TCC AAG CCT GTG ACC ATC ACT GTC CAA TAG
tyr thr leu phe ser ser lys pro val thr ile thr val gln AMB
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binding ability. 3. The pol ypeptide of claim1 or claim2 which
is alN@I&§08SK2i nd 1gG IgE, I1gA I1gMor IgD. 15 4. PCT/AUISHNG6

pol ypeptide of claim3.wherein the alterations are'in the first

and/ or second donai n. 5. The pol ypeptide of claim4 wherein the
alterations are in AAB, CC and/or E/F | oops of domain 1 and/or G A
strand and where the poI ypeptide is alglyesto bind 20 l gG or |gE 6.
The .pol ypeptide of claim4 wherein the alterations are in B/C, C/E,
and/ or F/ G | oops of dorrai n 2 and where the polypeptide is able to
bind 1gGor IgE The pol ypeptide of claim5 or claim®6

havi ng 25 enhanced m.‘ﬂ) b| nd Fc conpared to a native Fc

"receptor in a given class The pol ypeptide of claim?7
wherein the al terations are inthe first domai n at amno acid
positions 133, 134, 158, 159 and/or 160 conpared to a native Fc 30
receptor. 9. The pol ypeptide of claim8 wherein the am no

aci ds are changed to al ani ne. 10. The pol ypeptide of claim?9
wherein Asp[err] and/or Pro[err] are changed to alanine. 35 11.
The pol ypeptide of claim7 wherein the alterations are in the second
domain at amno acid - positions 130, .156, 160 and/or 161 conpared to a:
native Fc This Sheet Has Been Re | aced WD 96/ 08512

PCT/ AU95/ 00606 ' :

3
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receptor. 12. The pol ypeptide of claim 11l wherein the am no '

aci ds al t erwd9engsizhanged to al am ne. 13. The pol POEAUISNS6MS
claim12 wherein Trp[err], 5 Trp[err], Tyr[err] and/or Qu [err] are
changed to al ani ne. 14. The p0|ypeptlde of claim4 having a
reduced ability to bi nd i mmunogl obul in conpared to a native Fc
receptor in a given class. 15. The pol ypeptide of claim1 wherein
the 10 pol ypept i de is altered conparggydo a native Fc receptor such
that the size of the cﬂﬁgeptlde is larger than said native Fc
receptor. UE&E e polypeptide of any one of clains 1 to 15

whi ch is sol ubl e I5 17. The pol ypeptide of claim15 or claim 16
wher ein said size is 67 to 1000 kD. 18. The pol ypepti de of
claim 15 in the formof a fusi on protei n corrpri sing an Fc binding
conponent and a f usi on conponent. ' The pol ypeptide of

cl ai m 18 wherei n t he Goated bWidIhngarIWporEcPK Rl arantibedy | ul ar region
of a native F§8 receptor, a portion of said native Fc receptor or the
pol ypepti de oF®apy one of clains 1 to 7. 20. The pol ypeptide o
claim19 whereinjthe fusion 25 conponent is a physiologically tolerateq
protein or other nol ecul e sel ected fromthe group of human serum

al bumin, Fc o6 ptor, conplenent regul ati ng nol ecul es, conpl enent
receptors, cytok eceptors, dextran, carbolydrate, pol yet heyl ene
glycol and &nth pol yners. 30 21. - The pol ypepti de of claim 2(
conprising © clerr]RII. 22. The pol ypeptide of claim1
conprising a & :

0.2

0.0

10 20 40 80 160 320 640 1280 2560 5120 1024(20480
dilution of serum

not Ab 'coated

0.8

0.6 1

0.4 -

0.D.
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0.0 P v—

‘O-2 1 2 \J T T ' g v T T r ' g 2 7
10 20 40 80 160 320. 640 1280 2560 51201024(20480
dilution of serum '
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cababl e of d%%}oﬁg 23. The pol ypeptide of claim22 wherein the
component 35 cab | e of detection conprises a direct or i necTAvOSLRHE! -

24. : The pol ypeptide of claim 23 wherein said conponent capabl e of
detection is a radiol abel, . WO 96/ 08512 S
PCT/ AU95/ 00606 . - 70 -
chem | um nescemjy ,1§hrom)phori c | abe¢iz4 a | abel | ed anti body, or a
det ect abl e enzyne such as horse radi sh per oxi dase or al kal i ne
phosphat ase. 25. . A nmet hod of testing a conpound for its ability
to 5= act as an ant'agc'mi st of an Ec_receptor said nethod conpri sing
contacting the conpound with a polypeptide w th Fc binding ability or
a Fc receptor or part thereof undej £ cgnditions and for a tine
sufficient to allow any bindi ng »of thg conpound and the pol ypepti de or
Fc receptor off part 10 t her eof of giostake pl ace, and then determ ning
whet her bi ndizBg . has occurred.| £ = 86. The nethod of claim 25
wherein the p8Blypeptide of anymong Jf {clains 1 to 7, 14, 15 and 22.
27. The Fet hod of clai m 25 wher@id gaild compound is 15 tested for
its ability t$® inhibit binding of g'j"Gor IgE. 28. An ant agoni st
conpound i solsted by the nmethod of | ® O M| i m 26. 29. - The
ant agoni st offtcl ai m 28 wherein said conpound i s cafabl e of bl ocking
thefunction§f the AAB, CC, .
g OmD o
n
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20 and/or_E/F loops in the first domain and/or the B/IC, C/E and/ or
F/ G | oops iHOP$@85¢%cond donmai n and/or the G A strand OPCHAUISHgsGs! an
| gF Fc receptor. 30. The antagoni st of claim 28 which acts by
bi ndi ng lg rather than Fc receptor. 25  31. A pharmaceuti cal
conposition conprising.the pol ypepti de of any one of clains 1 to 21 or
t he ant agoni st oé claim 28 togethey2wi th a pharmaceutically
appropri at eFIGUREarl( er or diluent. 32. An isol ated nucleic acid
nmol ecul e encoding a 30 pol ypeptide with Fc binding ability wherein the
pol ypepti de is alNered conpared to a native Fc receptor by addition,
del etion and/or substitution of tHe amnolaci ds encoded by the nucleic
acid conpared to a native Fc receptor and wherein said alteration
results in inproved characteristicdsa35 donpared to said native receptor.
33. The nol ecul e of claim 32 w§i ch erjcodes an Fc receptor-1like
nol ecul e conprising an altered abill&ty to WO 96/ 08512
PCT/ AU95/ 00606 28 - 71 - bi nd .
i mrunogl obul in wherein said abilitly qught about by alteration of
one or nore &rino acid residues whi af fect i mmunogl obul i n bi ndi ng
ability. = 34. The nol eculle im32 or claim33 wherein said 5
pol ypepti de &coded binds 1gG |gR gM or 1 gD. 35. The
nol ecul e of g aim 32 whi ch encodes |l e pol ypept i de.

T ) (9] .
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36. The nol ecul e of claim 33 wherein the pol ypeptide encoded has
al terati orWOi9/08§1B, C/C and/or F/-F | oops of 10 domai n 1premdiies/ioosicA
strand and where the pol ypeptide is able to bind 1gG or 1gE. 37.
The nol ecul e of claim 33 wherein the pol ypeptide encoded has
alterations in the B/C, C/E and/or 4 oops of domain 2 and where

t he pol ypeptide is able to bind I1gG1 or |IgE 38. The nol ecul e
of claim 33 whi \T@ pmgﬂez pol ypeptide with an enhanced ability to

bi nd i munogl obul i n conpared to a native Fc receptor in a given class.
39.. The nol ecut® of claim36 wherein the alterations 20 are in the
first domain at afm no acid positions 133, 134, 158, 159 and/or 160
conpared to a native Fc receptor. 40. The nol ecul e of claim 39
wherein the am no acid altered are changed to al ani ne. 41.

The nol-ecul e of claim40 wherein Asp[err] and/or 25 Pro[err] are changed
to al ani ne. 42. The nol ecul e of claim 37 wherein the alterations
are in the second domain at am no acid positions 130, 156, 160 and/ or
161. 43. The nol ecul e of clain142 where in the am no acids 30
altered are changed to al ani ne. The nol ecul e of cl aim43

wh h d ot
A1 ani ng FunEaGhdsolaHE FERRL qetected B OPJ"E g B MO8 2 et o

with a reduced ability to bind |nnunoglobulln conpared to a 35 native Fc

receptor. 46. The nol ecul e of claim32 wherein the polypeptide
's.altered comparge dioR B IstchRIf TS VaritGl Sdtrcel®
3
£ 27 —e— CHOrsFcR
- 1 . —o— C2rsFeR
S —m— C2MBP-1sic R
< 1+ —_— 42
o -
A 1 10 100 1000 10000 100000
ng/mi
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-WWO 96/ 08512 ' PCT/ AU95/ 00606

- 72 - WO 96/08832 of t he pol ypeptide is larger than sai d nBEV4HHIS0606
receptor. - 47. The nol ecul e of any one of clainms 32 to 46

wherein the polypeptide is soluble. 5  48. The nol ecul e of cl aim 46
or claim47 wherein the si ze of the pol ypeptide is 67 to 1000 kD

49, The nol ecul e of cl ai m 46 287@dei n sai d pol ypepti de Is a fusion

protein corrm];sm@;naFc bi ndi ng conponent and a fusion conmponent. 10
50. The nol ecul e of claim49 wherein said Fc binding conponent
I s_provided by a nucl\eotlde sequence whi ch encodes a pol ypeptide

haVvi ng e Fc receptor or
by a nuclmﬁljbns ¢ bindin % en_coéln %ﬁi%é? g%:lﬁarlec‘iei%%%gégr a portion 15 |

t her eof . ranjugeated B2gE-t he fusion

conponent encoded is a physiologically toI erat ed prot ein selected from
the group of human serum al bum n, Fc receptors conpl enent receptors
conpl ement regul ating 20 prot ei ns and cytoki ne receptors

The nol ecul e of lhibition fi HRPhlabeHed: l!'SHSA'Fcﬂﬂigobvlgﬂlﬁ'SA SEI[aar rIRI.
53. A vector conprising the nol ecul e of any one of clainms 32 to
52. 25 54, 0.9 T AfosrTer T ansToT e Ot TansTeTTEd Wi p3B4tdbe #

vector. of clai m 5 of making a pucleic atré’?
mol ecul e g X ndi ng ab I|t§@ ’the
pol ypept ide is °a' ‘ s, r ecept or { by C°'“"‘"3

y —a— olumn

——o— Column 4
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v Golumn 7
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~—a&— Column9
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30  additiopoogigdsss i on and/ or substitution of one or more amino | aci ds

encoded by said nolecule conpared to a native Fc receptpénﬁg%rei n-
said alteration results in inproved characteristics conpare ai d

native receptor, said met hod conprising producing a nucleic acid
nol ecul e 35 encodi{;g {he pol ypeptide by4sesditi on, del etion and/or
subst it uti off BFUBKe nore codons specific for am no acids af fecting

i mrunogl obulin binding ability of the . _

- 73 - Pegidsidy peptide. 6. A nmet hod of producing the

pol ypepti defand any= ong ‘;4(@55 ains 1 to 24Peptnighri si ng A3 i, No

expression of the pol §pe he in the hostnaoml | of cl a(X’“l@db% 5 57.
ogl obu

A method of gejermning the presence and/ or amount of i nmmu lin
in a sanple ||1d met hod conpr3asishg - cont aE‘Pi‘ng said san@7esni th the
pol ypepti de 01", any one of 3ardaim1 to 24, BB¥! an Fc receptsmg or part
thereof, fo 1 time and uggder conditionsO&dfficient to sablsow the 10
pol ypepti de 1t he Fc receptorgfy part thereobPJand any igggunogl obul i n
present in &Y sample to bi ndaz@nd det ec®jing presence ggf gand/ or
det er ni ni ngRGie anount of saighag bound pol ypeptide - i mnggg'gl obul i n,
bound Fc re®&pt or - i mmu gsobul in or boupg jpart Fc .
recept or - i mogl obul i n. 15 ;ﬁ , : A kitpgqr detecting i%nogl obul i n,
i ncl udi ng fbeC,1 detecting ne conpl exesg 1‘| n a sanpl e, SHd kit
conpri sing Fg,sconmpartnentali SWForm a fi rstﬂqurpart ment Ses
: J01 332.5 ' 588
\ 335 DL.1 . 5895
HC.1 QB,1
Qc.1 343 : 591
o) 3455 QF1 592
U 346.5 Eu.1 592
' 356 JE1 592
357 ’ 5925
EC.1 AF,1
358 ' 594
DG,1 : SB, 1
3595 ’ 594
IC,1 HA.1 :
363 . . 594.5
CF,1 IG.1
) 363 ' 5986
CG1. HB,1
364 ' 596.5
Cv.1 DO, 1
364 : ' 596.5
VC.1 RB 1 _
364 597
Background 304
Maximum 619
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adapted to receive the pol ypep i{fdeﬂé]‘mﬂ{s&)ﬁ&of claims 1 e
Fc receptor or. ﬁd t thereof and at_least one o0, - qther conpig Ry
adapted to cont det ect of ORrR mm.%ﬁ.‘,‘m AN e et hod o] 4

th k
VgE &Mﬂsﬁﬁb ENBRRVAAPHAfIRrT EobPARATION 'ﬁﬁiAﬂg@cﬁﬁ

dul 1

conpr @M@ermmmt@am@néanm e with tmmp@tqmmuww any W1 96108512

clai ng 1 COTR214/73S, ; CIZNASI1P15/68, pALtl t her eof for_a ti
condi { i orGI2PURI4cGOIN 3868, mucssms. i} S8} fsrptional Bphlicatipn Datex 1) ‘@g’%b‘tg&q?'“%’

forma conplex wth®x  said p tidejor t
and._ | @\ Interpationl Appjeation Nymbesiy| eﬁm renmuiéag%s W ﬂ%eﬁb‘m' 17

A et ,ggmé mm e 1os% (f bodShame [AU/AULIY GatieynGomuit, ourl-mls VIC
t aki nbeg Iﬁ rom a gﬁﬁent bﬂs(sﬁﬁ?()) tact i3%8 Whe body fluid W|th t he
pol'ype tlde of any one of cI ai ms 1 t0emgylaite; %@,&gq@ma@rm@ﬁmw&@ 500 St
t het eV "'%"‘ Ui R R 13 i ons Kl Rodd, MElbowiné) VED J004AUNIE 3
- pol ypgpt i degy, receptgro‘,gge,w(gl %’Z?Weol{,s o bind said i mmunogl obul | n,
removilng sai d bound i nmunogl obulin fromt e tlzé)sdgmf L‘tjllcig Bl aci n AT,
E%?Alg%flwdlnthgnﬁatlent WO 96f DE, DK, ES, R, GRE’[FLUMCNL’
net ho ELaI m 6(3‘l or cI aim 6l whesessp(c®ild | mmnogl obulin renoved in
I rmung@gl obuAiledren conpl ex. - 31@@rober 1994 (31.1954) ge;qtug.%i of claim62 wherein the
pol ypeépti de used is specific for 19gG ¢ ith Tt Eﬁl, met hod of
treat AﬁMl@p@sg,W Srad ex&PCES:S ausTINGT i m"ru"r’t'o’ obul'i nc’lnsfpoiﬂr‘t\pl | cated as
a caugati vVERESEMRCH aN; CANCER AND ANTI- 1% PCT Al 4 SR
lNFLAMMATORY SYNDICATE NO. 1 [AU/AUJ; The N
Austin Research Institute, Kronheimer Building, Austin R TR R Y Fifwe\tm
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amplify the Fc,RII-Fc.RI or Fc RII fragments to be spliced together. The reactions
were performed on 100ng of the Fc,RIIaNR cDNA in the presence of 500ng of
each oligonucleotide primer, 1.250M dNTPs, 50nM KC1, 10mM Tris-Cl pH 8.3
and 1.50M MgCl; using 2.5 units of Taq polymerase (Amplitaq, Cetus) for 25
amplification cycles. A third PCR reaction was performed to splice the two
fragments and amplify the spliced product. 100ng of each fragment (purified by
size fractionation through an agarose gel) (28) was used with the appropriate
oligonucleotide primers under the above PCR conditions.

The chimeric Fe,RII/Fc,RI a chain receptors were generated as follows.
Chimera g, €109-116: oligonucleotide pairs (NR1 + CHM10) and (CHMO09 + EGS5)
were used to produce two fragments which were spliced together using
oligonucleotides NR1 and EGS5. Chimera g, €130-135: oligonuclectide pairs (NR1
+PM12) and (PM11 + EGS) followed NR1 and EG5. The sequences of the
oligonuéleotideg used and their positions of hybridisation with the Fc,RITaNR
cDNA are:

NR1, 5’ - TACGAATTCCTATGGAGACCCAAATGTCTC-3’, (nucleotide
position 10-30);

EGS, 5’ - TITGTCGACCACATGGCATAACG-3', (967-981);

CHMO09, 5’ - CACATCCCAGTTCCTCCAACCGTGGCACCTCAGCATG-3,
(419-437 with nucleotides 442-462 of Fc.RI a chain),

CHM10, 5’ - AGGAACTGGGATGTGTACAAGGTCACATTCTTCCAG-3'
(462-487 with 446-462 of Fc,R1 a chain),

PM11, 5’ - GTGGTTCTCATACCAGAATTTCTGGGGATTTTCC-3’, (473-490
with 492-506 of Fc,RI a chain);

PM12, 5’ - CTGGTATGAGAACCACACCTTCTCCATCCCAC-3" (516-531 with
491-506 of FcgRI a chain).

- Sequences derived from FcRI a chain are underlined, Fc,RII not
underlined;, non-homologous sequences including restriction enzyme sites

used in cloning of the PCR products are in bold type. Nucleotide positions refer
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