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l'ield of Invention 
'1'he present invention generally relates to 

molecules having l'c binding ability such as those with l'c 

receptor-like activity. '1'he present invention also relates 

to the molecules, nucleic acids encoding the molecules, 
antagonist compounds, pharmaceutical compositions 

comprising the molecules and compounds, methods for testing 

potential antagonists, methods for producing the 

10 polypeptides, methods of treatment of disease and other 
aspects. 

Background of the Invention 
Cell surface receptors for the l'c portion of IgG 

(l'c,Jl) are expressed on most hematopoietic cells, and 

15 through the binding of IgG · play a key role in homeostasis 

of the innmne system and host protection against infection. 

By way of example l'c,RII is a low affinity receptor for IgG 

th.8.t essentially binds only IgQ i""'ND8 complexes and IgA 

immune complexes and is expressed on a diverse range of 

20 cells such as monocytes, macrophages, neutrophils, 

eosinophils, platelets and B cells (1-3). l'c,RII is 
involved in a number of immwme responses including 
antil::K>Cly-dependent cell-mediated cytotozicity, clearance of 

ienane complezes, release of inflammatory mediators and 

25 regulation of antibody production (1-6). 

30 

Similarly l'c receptors for other classes of 
ienmoglobulin also occur. l'or ex•mple the l'c receptor for 

IgB is present on·mast cells, basophils and Langerhans 

cells. 
Both the.IgG and the IgB l'c receptors contain an 

extracellular lg-interactive region which comprises two Ig­

like disulphide bonded extracellular domains of the C2 set 

(?-11). 'l'hese receptors are structurally conserved in all 

the Ig-superfamily leukocyte PcR (including l'c,RI, l'cyRIII, 
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PceRJ: ~ PcaRI) and presumably represents an J:g-
intera~i ve :moti:f (12-16). In previous studies the 
invmtora identified the IgG binding region of human Pc.,RII 
(17, 18). Chimeric Pc.,RII/rceRI a chain receptors were 
used to demonatrate that the second extracellular domain of 
rc.,RII was responaible for the binding of :tgG, with a 
direct binding region located.between residues Aan15

' to 
ser1u. llolecular.:modelling of Pc.,RII domain 2_predicted a 
structure comprising 7 .p strands. (A, B, c, C', B, P, G) 
forming two antiparallel P sheets (containing the ACPG and 
BC'B strand.a respectively), stabilised by a disulphide bond 

) 
_ ... -.. ~~ 

between atrand.s B and r and a core of hydrophobic residues ( 
( 20) • !'he Aan15' to ser111 binding region was shown to 
encompass an ezposed loop region (the r-G loop) at the 

15 interface of doma:lna 1 and 2. 
In work leading up to the present invention, the 

inventors au:cpriaingly discovered that alteration of amino 
acid residues in the re receptors lead to altered 
affinities for imnn1noglobulin. 

20 SummarY of the Invention 
'!be invention relates to a polypeptide with re 

binding ability wb.erein.the polypeptide is •ltered compared 
to a native re receptor by addition, deletion or 
substitution of one or :more amino acids compared to said 

25 native Pc rec~tor. 
file invention.also relates to a method of testing 

cQlllK)UDds for.their ability to act as an re receptor 
antagonist, to the antagonist compoUDds identified by the 
method, to nucleic acid :molecules enc:odingthe polypeptides 

3 0 of the invention and to methods of making the nucleic acid 
:molecules. ID addition the invention relates to methods of 
detecting imm1noglobulin, methods.·· of removing 
innmmoglobulin, methods of treatment and pharmaceutical 
compositiona involving the peptides of the invention or 

35 their antagonist•. 
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Brie( I>escription of the Piqures 

Pi~ 1. :IgG complex binding of chimeric Pc 

reclaptol::s. cos-7 cell monolayers were transfected with 

chimeric cDNA constructs: D1£D2y (a), y109-116e (b), y130-

135e (C), or PCgRI (d). '!he b_ind.ing bf :IgG :fmnnme 

complexes was assessed directly on the monolayers by BA 

rosetting using mouse :IgGl sensitised erythrocytes. 

rigure 2. Human :IgGl-dimer binding of chimeric re 

receptors. aadiolabelled dimeric human IgGl was titrated 

10 on cos-7 cells transfected with wild-type Pc.,RIIa 

<•> or chimeric receptor cDllAS; DleD2y (0), y109-116e (I), 
y130-135e (0). All of the chimeras were exp~essed on the 

cell surface as detezmined by BA rosetting outlined· in 

Figure 1. 

15 l'igure 3 • llUlllaD IgGl-dimer binding by Fc.,RJ:Ia alanine 

point mutants. aadiolabelled dimeric human IgGl was 

titrated on cos-7 cells transfected with wild-type l'c.,RI:Ia 

~r l'c.,RJ::Ia containing alanine point mutations, (A) B-C loop 

mutants, Lys113-Ala (0), Pro1u-Ala (.A), Leu115-Ala (I), 

20 va1111-Ala <0>, (B) C'-B loop mutants, Phe111-Ala (+), ser130
-

Ala (()), Arg/Bis131-Ala ( t), Leu133-Ala (X), Asp133-Ala (EB), 

Pro134-Ala (A) • Comparison of the levels of human IgGl 

dimer binding to rc.,RJ:I mutants relative to wild-type 

Fc,RIIa, (C) B:-C loc)p mutants, (D) C'-B·loop mutants. The 

25 binding of wild-type l'c.,RJ:J:a taken as 100% and mock 

tranafected cells as 0% binding. Results are expressed as 

+ S.B. '!o control for variable receptor expression between 

the mutant l'c.,RII COS-7 cell transfectants, levels of 

expression were detezmined using a radiolabelled monoclonal 

30 anti-Fc,RII antibody 8.2, and dimer bin.ding normalised to 

that seen for wild-type l'c,RII. · 'lypical levels of 8.2 

binding in cpm + S.B : W'l' Fc.,RII 95279; Lys113-Ala 71660; 

va11u-Ala 61636; Leu115-Ala 44696; Pro111-Ala; Phe129-Ala 

74707; ser130-Ala 139802; Arg/His131-Ala 140475; Leu132-Ala 

35 121096; Asp133-Ala 100149; Pro13'-Ala 172047. 
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l'iourf 4. Hc>lecular model of the extracellular Ig 
:lntera~ive region of l'c.,RII putatively involved iD the 
:l.nt4rac~:l.on with IgG1. !'he position of the loops &D4 G/A 
strand from domains 1 and 2 are :l.D4:1.cate4. Bxamples of 

S amino acids, mu.tat:l.OD& of which alters l'c receptor function 
such as Phe110 aD4 Gly1" are also shown. 

l'igure 5. Ol:l.gonucleotides used. :l.n SOB-PCR of Bxample 2. 

l':l.gure 6. Histogram showing the effect of mutations on IgB 

10 l'igure 7 • Histogram showing a comparison of l'c receptor 
mutants biD4:l.ng IgG1 &D4 ICJG2. 

15 

l'igure 8. Graph showing efficien.cy with which chimeric 
receptors b:l.D4 lgB, ee1 ( >, yey ( >, cc• ( ) , Bl' ( > and 

GC ( ) • 

l'igure 9. Photograph of SDS-PAGB ab.owing specificity 
of the fusion protein, (HSA:l'cyRII) for mouse IgG2a (y2a) 
IgG2b (y2b) &D4 HAGG but not for l'ab'2 fragments (1302). 
Shows epitopes present in the fusion protein as detected by 

four different. anti•l'cyRII ant:lbod:l.es (8.2, 8.26, :rV-3 & 
20 8.7). The fusion protein was radiolabelled with I 125 aD4 

precipitated using Ig or antibodies shown then. subjected to 
SJ>S-PAGB after reduction. 

l'igure 10a. Graph showing the clearance of BSA:l'cyRXX 
(-c:::J- ) aD4 l'C'YRll ( · • ) in the bloo4. 

25 Figure 10b. Graph showing failure of BSA:l'cyRIX to 
accwau.late in the urine affinities. 

l':lgure 11. Graph showing the b:lD4:lng affinities of 
BAGG to BSA:l'C'YRII-s:ll:lca (I) aD4 BSA:s:ll:lca (0). HAGG did 
not biD4 BSA:s:l.lica. 

' 
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Pigur• 12~ Nucleotide and predicted amino acid 
sequ.~ of RSA: Fc~II DRA. 

#I ' 
:··'I, 

Pigu:re 13. Graphs showing results of ELISA studies on 
the ability of the fusion protein, :raBSA~PcR ( e ) to 

5 bind :I nlnu.ne complexes. 'the :recombinant :receptor :rsPcR :I.a . 
denoted by ( . ) • 

Pigu:re 14a. BLISA studies of serum from a patient with 
:rheumatoid arthritis. Plates were coated with ant:l.-PcyRII 
antibody and then with :rec.sPcyRII. 

10 . Pigu:re 14b. 
rec.sFc..,tlII. 

Shows results of plates coated with 

Figure 15. Graph of heat depleted HAGG using FcyRII-
RSA silica (I). 'this shows that immune complexes are 
depleted from. liquid by inc:ubation with BSA:F~II protein 

15 silica resin but not by BSA-silica resin (0) no silica :I.a 
denoted by <•> • 

20 

Pigu:re 16. Graph showing no depletion of m.cm.omeric 
:1-nmoglobul:l.D using P~J:I•BSA silica. 'this indicates the 

fusion protein does not bind :monomeric J:g. 

~it:ration of rsPCyRJ:J: from various sources. 
~- · biDd.ing of the recombinant protein. from. various sources 
i•'c!etected by use of anti_;PcRIJ: antibody 8.2 followed by 

anti-mouse J:g labelled with peroxidase. '1'he sources of the 
recombinant.protein are CBO cell• (CBO rs PcR) < • ), 

25 bacteria expressing a fusion protein consisting of the 
extracellular domains of Pc~II fused to maltose binding 
protein (C2 llBP-rsPcR) ( · • ) , the extracellular domains 
of Pc~J::t cleaved from._tha Pc~XI maltose binding fusion 
protein (C2 rs PcR) (-c:J-). A fusion protein (42) t-··{>·> 

30 was used as a control. 'this contains a single PcR domain 
and has no functional activity. 
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Pigur~ 18. Graph of inhibition of BRP labelled rsRSA-

PcyRIE~ rheumatoid factors and sera. Titration of 
patients' aera in the BRP-RSA:l'cyRII BLISA assay. ~ 

5 

10 

Patients' aera (columna 1-14) was titrated on Hagg coated 
plates prior to addition of the BRP fusion protein 

coz:J.:Jugate. Titration of normal aenm :La also shown (column 

15). No inhibition of activity was seen with normal aezum. 

but, all aera except column 12 profoun4ly inhibited Pc 

receptor binding to Bagg. 

Figure 19. Hmnea of various peptiods and absorbences 
thereof 'in the test for antagonist compoun4s. 

Detailed Desaription of Pref erred Bmbodimants 
The invention relates to a polypeptide with Pc 

binding ability wherein the polypeptide is altered compared 

15 to a native Pc i.-eceptor by addition, deletion or 
substitution of Oll9 or more amino acida such tha~ said 
alteration results in improved characteristics compared to 

said nature receptor. 
The teZ'ID •a polypeptide with Pc binding.ability11 

20 means a polypeptic!e or protein comprising natural or 

ay.uthet:Lc. amino acids which has an ability to bind the Pc 

region of i'D'DUDOglobu.lia.. . The i'D'DUDOglobulin may be of any 

class such as :tgQ, :tgB, IgA, Igll or :tgD. The 

:1.-11noglobulin may be derived from any animal such as 

25 l\1man, rat, mice, . cattle, sheep, goats and other Clomestic 

aa.:l .. la, including birds such as chickea.s,. ostriches and 

emu.s. 
·'Sle teZ'ID •altered compared to a native Pc 

receptor• means that the polypeptide is 4if ferezit to the 

30 native Pc receptor. SU.cJ3, difference may include 

differences in :l'D'DUDOglobu.lin biD4ing ability, di:fference 

in therapeutic ability , amino aci4 composition or 

solub:l.1:1.ty &D4 the 1:1.ke. 
-aie teZ'ID •improved character:l.st:l.cs• means that a 

35 desirable characteristic compared to the native Pc receptor 

THIS· SHEET Hll.S BEEN 
REPLACED 

'··-.:.·---·-------' 

( 
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is ac~ieved. 'lhis characteristic may enhance or decrease 
Pc bitulfng ability, cause increased serum half life of the 
polft,ept.ide for use as a therapeutic or make the 
polypeptide detectable. 

Zn a first embodiment the present invention 
relates to a polypeptide with Pc binding ability wherein 
t~ polypeptide ·ia an Pc receptor-like molecule with an 
altered ability to bind imnNDOglobulin wherein said altered 
ability is brought about by alteration of one or more amino 

10 acid residues which affect ianunoglobulin binding. 
'!rile phrase •pc receptor-like molecule" means a 

molecule which is able to bind ianunoglobulin to at least 
some degree. The iD!'NDoglobulin may be ZgG, ZSJB, ZgA, ZgM 
or Zg». 'lhe·molecule will usually be a peptide, 

15 polypeptide or protein, or made up, at least partially, of 
amino acids. ·zn 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 compoDeDts may l?e natural 
or synthetic and will be known to those skilled in the art. 

20 The phrase •an altered ability to bind 
innmmoglobulin• means that the molecule has an 
innmmoglobulin binding activity different to that of one or 
more native Pc receptors. ·'!rhis includes the ability of the 
molecule to bind one form of innuDOglobulin compared to 

25 another fom of innmmoglobulin i.e. where the molecule has 
an altered aJ:>ility to ·bind innmine complexes, aggregates, 
dim9ric or monomeric innnanoglobulin compared to a native •c 
receptor. The activity of the molecule _may be increased or 
decreased compared to a native Pc receptor for a given 

30 imm1inoglobulin class. 
· The phrase •alteration of one or more amino acid 

residues Which affect.iD!'NDoglobulin binding ability" means 
that the comparable amino acid residue or region of amino 
acid residues, implicated in inmmnoglobulin binding in a 

35 native Pc receptor are changed in the Pc receptor-like 
molecule. The amino acids implicated in innmuioglobulin 
binding may function directly in immunoglobulin binding 
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or mar be involved indirectly such as by maintaining the 
stru~~al integrity of the receptor so that binding can 
oc~r. '-'l'he change(•) may be the result of insertion, : 
deletion or substitution. 

The present inventors have 4eterm:l.ned that amino 
acid residues or regions of residues in the first aDd 

second domaiDa ·• of the Pc.,RJ:J: receptor aDd Pc8al: receptor 
function in b:l.D4:l.ng of i:mwmoglobul:ln. Aa the 
e:xtracellular regions of Pc receptors for imn.moglobulins 

10 are conseZ"V'ed :1.t is expected that similar regions of Pc 
receptors for other inmmoglobulins such as J:gA, J:gH aDd 

J:gD will be implicated in immmioglobul:ln binding aDd hence ( 
be within the ambit·· of ·the present invention. 

:Preferably the PC receptor-like molecule is ·in 
15 the form of . an isolated preparation meaning it has 

undergone som.e purification away from other proteins &Dd/or 
non-proteinaceous molecules. The purity of the preparation 
may be represented at least 40% Pc receptor-like molecule, 
preferably at least 60% Pc receptor-like molecule, more 

20 preferably at least 75% Pc receptor-like molecule, even 
more preferably at least 85% Pc receptor-like molecule and 

still more preferably at least 95% Pc receptor-like 
molecule relative to non-Pc receptor-like molecule material 
as detena:l.ned lJy weight, activity, amino acid similarity, 

25 antibody reactivity or aey other convenient means. 
The Pc rec.eptor-like molecule may be bound to a 

cell membrane or a sapport means, or be soluble in form. 
~ a pllazmaceut:lcal use is indicated preferably the 
molecule is soluble for example as a genetically engineered 

30 soluble molecule. 
soluble l'c receptor-like molecules can be made by 

methods such as those of J:erino et:· al J. Bxp. lled. (Nov) 

1993. 
The molecule may also be labelled with a reporter 

35 molecule providing, under auitable conditions, a detectable 
signal. SUQh reporter molecules include radio-micleotides, 
chemiluminscent molecules, bioluminescent molecules, 

\ 
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fluo:z;.escent molecules or enzymes •. commonly used enzymes 
incl~ horseradish peroxidase, glucose oxidaae, ~­

gla6tosl4ase and alkaline phosphatase amongst others • 
Preferably the Pc receptor-like molecule is an 

amino acid mu.tant, variant or derivative of a native Pc 
receptor. This means that the Pc receptor-like molecule 
comprises a peptide which has undergone deletion, 
. . 

insertion, substitution or other changes to its amino acid 
residues compared to a native Pc receptor. 'Iha native l'c 

10 receptor providing the basis for the ~tant, variant or 
derivative may be derived from human or animal species. 
Such animal species are preferably mamm•lian species such 
as mice, rats, rabbits, bovine, ovine, porcine or caprine 
species. 

15 Deletion, insertion or substitution of amino 
acids to produce the Pc receptor-like :molecule of the 
present invention may be perfoi:med by known means. Where· 
the Pc 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 · 

acid insertions or substitutions or have undergone the 
appropriate deletion from its coding sequence. Where the 
receptor-like :molecule is produced by de novo peptide 
synthesis the desired amino acid sequences may be 

25 incorporated. 
:tnaertions or sul:>stitutions may be achieved by 

placing a stretch of amino acid residues from another type 
of Pc receptor into the l'c ~captor-like :molecule which is 
being constructed. Por example the first domain from· one 

30 receptor such as l'c1 receptor may be used to replace the 
first domain in Pc1 receptor to produce the desired result. 
Alternatively, or in addition, site directed mu.tagenesis or 

other teclmiques may be used to achieve amino acid 
sul:>stitution. Deletions may be achieved by removal of one 

·35 or :more amino acids. 
SUbstitution of amino acids may be conservative 

by replacing an aminC> acid with a residue of similar 
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propefties. l'or example, the amino acid substitution may 
l:>e int. ~cordance with 't&l:>le 1 • 

• ... ' 

( 



W096/08512 PCl'/AU95/00606 

5 

10 

15 

20 

- 11 -

\ Table 1 
.. ,_ 

r Suitable residues for amino acid substitutions 

orig:inal Residue BxemolaE!: Substf tutions 
Ala Ser 

Arg Lys 
AsD Gln; Bis 
Asp Glu 

Cys Ser 
GlD AsD 
Glu Ala 
Gly Pro 
Bia AsD; GlD 
Ile Leu; Val 
Leu. Ile; Val 
Lys Arg; Gln; Glu 
Ket Leu; Ile 
Phe Ket; Leu; 'l'yr 

Ser Tbr 

Thr Ser 
'l'zp 'l'yr 

'l'yr 'l'zp; Phe 
Val Ile; Leu 

Alternatively aubatitutiona may be with an amino 
acid of different chemical characteristics imparting a 

25 different character to the molecule When compared to a 
native l'c receptor. 

In a pref erred embodiment the invention relates 
to an Pc receptor-like molecule having enhanced ability to 
bi:ad i111!DU.DOglobulin wherein the enhaneed ability is brought 

30 about by alteration of one or more amino acid residues 
which .affect i""'NllOglobulin binding ability. 

The phrase •enhanced ability to bind. 
i111!DU.DOglobulin11 means that the molecule has an 
~""'N.DOglobulin binding activity higher than, or increased 
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compared to, a native Pc receptor in a given class. 
\ . 

& 'l'he alteration of one or more amino acid residues 
may 1'e ~ the first or seconcl domain. 

Where the Pc receptor-like molecule has an 
enhanced ability to bim IgG, preferablr alterations in the 
first domain to included changes to the A/B, C/C' am/or 
B/P loops am/or G/A strand. 'l'he loo~s referred to 
hereafter are the loops identified in the putative 3-D 
structures or their equivalents for the receptors discussed 

10 earlier and identified in the Bxamples. 'l'he term 
11 equivalent8 11 means amino acid residues that occur in the · 
same position on the native Pc receptor which comprise the ( 
putative loops. It also includes eqivalent loop structures 
in other native Pc receptors. In addition all of the amino 

15 acid residue positions discussed herein are relative to the 
amino acid sequences of Pc.,JlII or Pc8RI. 

'l'he loops of P0 .,JlII are as follows: 

Domain 1 A/B Glu10 ~ Ser21 

CIC' Asn'1 
- Ile'' 

20 B/P A8Dst - A8p'3 
Domain 2 B/C ser109 - Val1141 

C' /B lthe129 - ltro1M 
P/G A8n1" - Ser1411 

G/A strand Val79 - Pro93 

25 Loop• for F08RI are: 

Domain 1 A/B Aan10 - Aan11 

CIC' Aan'a - Leu" 
B/P Lys .. - Glu411 

Domain 2 B/C Tzp110 - Lys117 

30 C' /B Tyr12t - Hisiu 
P/G Lys1" - Ile141' 

G/A strand Val" - Sar93 
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, Alterations to the second domain of a Pc 

rec~~-like molecule specific for IgG include changes in 

the rB/C;~ C' /B and/or P/G loops, and/or G/A strand which 

connects domains 1 and 2. 

Preferably the changes comprise substitution of 

one or more amino· acids especially a conservative 

substitution. such changes include but are not limited to 

rep·lac9ment by alanine, glycine, serine, asparagine or 

small synthetic neutrally charged amino acids. Kost 

10 preferably the replacement is alanine. 

Kora preferably the alterations are at the 

following positions 133, 134, 158, 159 and/or 160. 

Still more preferably the Asp133 and/ or Pro134 

residues of l'C'Vl\:I:I are replaced by alanine. 

15 Where the Pc receptor-like molecule has an 

20 

ellhanced ability to bind IgB preferably the alterations in 

the first domain include changes in A/B, CIC' and/or B/F 

loops and/or the G/A strand that connects domain 1 and 

domain 2. 
Alterations to the secozid domain of a Pc 

receptor-like molecule specific for IgB include changes in 

the B/C, C'/B and/or P/G loops. 

More preferably the changes are at the following 

positions 130, 156, 160 and/or 161. 

25 Still more preferably the Tzp130 , 'l'Zp151 , Tyz-11° 

UJIJ./or Glu111 is/are replaced by alan:l.na. 

:ID another preferred embodiment the invention 

relates to an Pc rec.Ptor-like molecule having reduced 

ability to biad imnmnoglobulin wherein the reduced ability 

30 is brought about by the alteration of one or more amino 

acid residues which-affect UaaP.uioglobulin binding ability. 

The phrase •reduced ability to bind 

immmoglobulin11 means that the molecule has an 

immmoglobulin binding activity lower than, or decreased 

35 compared to, a native i'c receptor in a given class. This 

includes a reduced activity for binding of one form of 

immunoglobulin such as, for example, dimaric 
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i~lobu.lin. 

1. "\ 'l'he reduced binding ability may be brought: about: 
by •eleeions, inaertiona or subst:it:utions of amino acid 
residues in t:he firat or the aecoa4 domain. Preferably the 
reduced bia4ing ability will be the reault of •ub•tit:ution 
or deletion of one or.more.amino acid residues although 
inaert~ona are alao clearly contemplated. 

Pref eral>ly aubatitutiona will be with an amino 
acid residue (ziatural or synthetic) which has different: 

10 chemical charact:eriatica to the correaponc!ing amino acid in 
the relevazit Dative Pc receptor in c;iaea:tion. Buch as for 
example the subat:it:ut:ed amino acid may have different: A 
charge, acidity or basicity. 

918 adc!itiona, subatitutiona aD4/or deletions may 
15 be made in accor&mce with standard methods as descr::l.be4 

above, 
Where l'c receptor-like molecule has a reduced 

ability t:o bia4 JgG preferably alterations in the first 
domain ::l.nclude replacmDent of that domain or changes t:o t:he 

20 AIB, CIC' o~ BIP loops or GIA straa4. 

Kore pref erll.bly the ~· are at the following 
pos::l.t:::l.ons 10 to 21, 42 to 48 aD4/or 59 to 62. 

Alterati~ to the secoa4 domain of a Pc 
receptor-like molecule specific for XgG preferably include 

25 changes t:o the PIG, B/C, or C' IC loops• 
Hore preferably the ch•nges are at the following 

po•it:l.cms 113, 114, 115, 13.6, 129, 131,. 155 &Ddlor 156. 
Still more preferably the first domain is deleted 

or replaced. by a '4omain from an Pc receptor for another 
30 i"""UDOglobu.l:ln. 

Alteznatively still more preferably the Lys113
, 

:Pro1u, Leu115
, va11i-, :Phe111 aa41or ArCJIHis131 of Fc,RII is/are 

replaced by alaniDe. 
Where the Fe .receptor•lilce molecule has a reduced 

35 ability to bind IgB preferably alterations in the first 
domain include the A/8, CIC' or B/P loops. 
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, More preferably the changes are at the following 
poaiti~ in the first domain 10 to 21, 42 to 48 and/or 59 
to S'2. -. 

Alterations in the second domain of a Pc 
receptor-like molecule specific for IO'B preferably include 
changes to the P/G, C'/B or B/C loops. 

Kore preferably changes are at one or more of the 
following positions: 131, 132, 155, 158 and/or 159. 

Still more preferably the B/C loop (Ser°' to 
10 Val 111

) of PceRI is deleted or replaced by a B-C loop from a 
receptor for another i'D'DUDOglobulin. 

Alternatively still more preferably the C'/B loop· 
(Ser130 to Thr135

) of PceRI is deleted or replaced _by a C' /B 
loop from a receptor from another innnunoglobulin. 

15 Still more preferaJ>ly Tyr131
, Glu131

, val 155
, Leu158 

arJd./or Aap159 of PceRI 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 Thu.a the alteration may be in the fora of an addition 
deletion or subtraction. Por example where addition is 
contemplated a polypeptide or other suitable molecule may 

be added to a native Pc receptor in order to.increase the 
size of the molecule or to provide a linker which links a 

25 native Pc receptor with a reporter molecule. 
In a second enbodiaent the :Lnventicm. relates to a 

polypept:l.4e with Pc binding ability wherein the polypeptide 
:I.a.altered compared to a native Pc receptor such that the 
size of the polypeptide is larger than said native Pc 

· 30 receptor. 
l!L'he inventors have auzprisingly found that th~ 

addition of an amino acid sequence to a polypeptide with l'c 
binding ability not only results in an extended life in the 

body of an animal but also retains biological activity of 

35 the Pc binding component. Tb.us, the augmented polypeptide 
has a greater serum half life compared to soluble protein 
with Pc binding ability and is therefore capable of being 
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more fffective as a therapeutic than an altered soluble 
:nativ•-{c receptor. 

r ' Preferably the polypeptide with Pc binding 
ability is in an iaolated fozm·auch as that described 
earlier in relation to the Pc receptor-like molecule. 

Preferably the polypeptide of the invention is in 
soluble .fozm where it is to be used in serum or other 
administration routes requiring solubility. 'l'his would 
gen&rally mean that .the transmembrane region is not 

10 included however the intracellular region may be included. 

.,,. 

Preferably the augmentation of the Pc.binding 
polypeptide is achieved by li:akiDSJ an amino.acid sequence, c· 
such as a second polypeptide or other suitable molecule to 
a peptide withPc bind.:lng ability. 'l'he peptide with Pc 

15 bind:lDSJ ability may be a native receptor, a modified native 
receptor (for example a receptor without the tranamembrane 
or cytoplas:m:lc reg:lona) or a Pc receptor-like molecule as 
described earlier. 

Preferably the polypeptide with Pc binding 
20 ability :ls of a size larger than about 67 kD since proteins 

below this size are excreted by the kid.nays. Kore 
preferably the polypeptide :ls in the size r&Dge of 67 to 
1000 kD. St.ill aaore preferably.the pQlypeptide·is 
approximately 100 kl>. 

25 Preferably the augaentation is achieved by addiDSJ 
a peptide, polypeptide or other.aaol•cule which :ls well 
tolerated. in an animal. such peptides or polypeptides 
ill.elude human serma albumin (RSA), bovine serum albumin, 
other l'c receptors, :bmn.moglobu.lin from any species, 

30 cytok:lnes, complement regulating molecules (eg. CD46, CDSS, 
CD59), complement receptors and cytokine receptors. Buch 
additions could include more than one molecule of the same 
or a different type. '1'he other molecules suitable include 
dextrana, carbohydrates, polyethylene glycoland synthetic 

35 polymers. 
The polypeptide may be directed against any class 

of Ig. Preferably the polypeptide is directed against IgG 
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or I~. Bven more preferably the polypeptide is BSA:Pc"(RII 
as hec~n described. 

r ' The polypeptide with Pc binding ability may be 

produced by any convenient means such as through . 
recombinant DNA technology as a fusion protein, or 
altez:natively the two components may be produced separately 
(by recombinant DNA or other means) and then linked. 
Altez:natively one or both components may be made via 

.peptide synthesis. These methods are described in more 
10 detail later on. 

·In a third· embodiment the invention relates to a 
polypeptide with Pc binding ability comprising a component 
capable of detection. 

'l'he tena •component capable of detection" means 
15 that the polypeptide is linkec! to or contains a Cletectable 

signal such as a reporter molecule, a biosensor or a 
molecule which may be.directly or indirectly Cletected. 'l'he 

reporter or label is a component which is capable of 
Cletection such as by rad.io labelling, chemiluminescent 

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

Clirect labelling of the polypeptide with a ligand such as, 
for example, biotin which specifically binds to 
streptavic!in linked covalently to horseradish peroxidase or 

25 another en:&ym.e such as alkaline phosphatase. 'l'he actual 
component capable of detection may be suitably chosen by 

those skilled in the art. 
Preferably the polypeptic!e is in an isolated f ona 

as Clescribed above. 
30 preferably the polypeptide comprising a component 

capable of detection comprises the polypeptide Clescribed in 
the first or seccm4 embodiments of the invention. 

· Preferably the component capable of detection is present 
on, or comprises part of the augmentation. Altez:natively, 

35 the component capable of detection may be present on the Pc 
binding portion of the molecule provic!ed this does not 
inhibit Pc binding ability. 
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\ Preferably the component capable of detection is 
an. en•~ such as horseradish perozidasa. 

!' ' :Ill another embodiment the prelient invention. 
relates to a method ·of tasting a compound for its ability 
act as an. antagonist of an. Pc receptor said method 
comprisilig contactiDQ' the compound with a polypeptide with 
l'c binding ability or a native l'c receptor under coiiditiona 
and for a time auff icient to allow bind.ing of the compound. 
to the polypeptide or receptor and detenaining whether 

10 bind.ing has occurred. 
'l'he term •pc receptor" used directly above 

includes any native or non-native l'c receptor or a portion f. 
thereof which bind.a l'c. 

·. 'l'he compound teated may be any compound which 
15 could possibly be useful as an. l'c receptor antagonist. 

such compoUnda m&Y be antibodies, inclu4incr polyelonal and 
monoclonal antibodies, or fragments.of antibodies, such as 
scantibodies, ant:l.bodym:l.aetics (Smythe & von I:tzstein) and. 

the like. 'l'he compOund.s may be eztracts from produced from 
20 plants or animals suc_h as· rain forest plants, corals and. 

the like. 'l'he compound• may be peptides or pep"tide-lika 
substances or other organic substances such as those 
derived from combinational libraries (Geyaen at al 1995; 
Stratton-Tbamas et al 1995, LoZ'De Conference on Protein 

25 Structure and JraDctiOD; A\lstralia) • 
'l'he method of the invention may be cODducted in 

may suitable manner known to those skilled in the art. 'l'he 

po~ypeptide with l'c bind.ing ability or the Pc receptor may 
be _attached to a support leaving the Pc binding site free. 

30 '!'hen the hn•m.oglobulin and compound under investigation 
may be a44ed to the attached polypeptide or l'c receptor. 
Alte:rnatively I:g or the Pc· fragment thereof may be attach84 
to a support. 'l'he polypeptide or the Pc receptor and 
compound und.er investigation maybe added to the bound 

"35 ligand. 
Those skilled in the art will also be familiar 

with the cond.itiona and time needed to allow any bind.ing of 
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the p~lypeptide or native. Pc receptor to the compound being 
·test~ 

~ '". Detandnation of whether binding has taken place 
may be made by any ·convenient means. This may be ·achieved 
by common detection method such as by using a labelled 
polypeptide or labelled PcR or by using a labelled Ig. 
such detection methods are well known by those skilled in 
the art and are disCU:ssed elsewhere in th:l.a doCW1LeDt. 

The method may be used to screen compounds which 
10 are potential inhibitors of receptors ~or any class of 

i.munoglobul:l.n. Preferably the method :I.a used to screen 
compound• for their ab:l.1:1.ty to block binding of Ig to the 
Pcy receptor or the Pee receptor. 

In.another embodiment the present invention 
15 relates to antagonist compounds ident:l.f:l.ed by the above 

method which interfere with the amino acid residues in Pc 
receptors which are involved in :l.mnmnoglobulin 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 innnunoglobulin binding and include 
compoun4a which b:l.:ad to these residues or regions of 
residues by hydrophobic, electrostatic or other chemical 
interaction. This also :l.ncludes compound.a which interfere 
with the structural integrity of the molecule thereby 

25 reducing :I.ta affinity for :lmmmoglobul.:Ln as well as 
compounds which directly interfere with the amino acids 
iDTolvec! in :lnnmmoglobul:Ln binding. Also included are 
cc:mpoaa4s that bind to %g, as opposed to its receptor, and 
thereby inhibit the receptor-lg interaction. The 

30 antagonists JD&y be antibodies, peptides, peptide-like 
substances or any other compound as described above. 
Preferably the antagonist once ident:l.f :l.ed, :I.a :l.n an 
isolated fozm.. As such, the Pc receptor antagonists may be 
used in the treatment of astbma, rheumatoid arthritis, 

·35 lupus , glomerulonephr:l.tis, IgA nephropathies, etc. and a 
host of :l""'PUle complex and other diseases including but not 
limited to auto:l.nnmuie diseases. 
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\ . Where the antagonist .. is intended to block or 
redu~IgG binding then the cOlllPound. will preferably 
int6ract.with the A/B, CIC' or B/I' loops in the first 
domain or with the l'/G, B/C or C'/B loops in the aecond 

5 domain or the G/A strand. PreferablYf the compounds will be 
capable of binding to or blocking the function of one or 
more of the following residue• in the native l'c receptors 
10~21, 42-48, 59-62, 113, 114, 115, 116, 129 131, 133, 156, 

158, 159 and/or 160 or their functional equ.ivalents. 
10 Where the antagonist is intended to block or 

reduce IgB binding in disease such as asthma or allergy 
then the compound will preferably interact with the A/B, ( 
CIC' or B/I' loops in the first domain and/or the l'/G, C'/B 
or B/C loops of the second domain or the G/A strand. 

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. 

:En another embodiment the present invention 
20 contemplates pharmaceutical compositions containing as an 

active ingrediezit the polypeptide with l'c binding ability 
including the l'c receptor-like·molecules or the antagonist 
compounds described above, depending on the condition to be 
treated, together with a pbarmaceutically appropriate 

25 carrier or diluezit. l'or example, polypep~ide with Fe 
binding ability or l'c receptor-like molecule with ellhanced 
immanoglobulin binding ability may be used to treat 
di•-••• including by not limited to glomeZ'11lonephritis, 
lupus, arthritis, heparin induced thrombocytopoenia 

30 thrombosis syndrome (H:EftS) or i4i0pathic thrombocytopoenia 
pupu.era (:E'.rP), astbma, allergy, eczema, Ig nephropathies 
and rheumatoid arthritis. Fe receptor-like molecule with 
reduced binding ability.may be used to treat disease where 
it is.desirable to remove only aome or one particular kind 

35 of inmnmoglobulin. Antagonist compounds may be used in the 
treatment of inappropriate or excessive immunoglobulin 
levels or aggregates or immu.ne complexes are part of the 
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symp~ of the disease such as astbma, allergy, rheumatoid 
artlmi'-._is, etc. l'or. the purpose of describing the 
phal:maceutical compositions, all of the above :molecules and 
compow;ids will be referred to herein as •active :molecules". 

5 'l'he use of the tena "active moleculelf" therefore should be 
read.as one or more of the above molecules depending on the 
condition to be treated.. 

The active molecules of the pharmaceutical 
compositions are contemplated to exhibit therapeutic 

10 activity when administered in an amount Which depends on 
the particular case. ~ variation depends, for example, 

·on the animal and the active :molecule. l'or example, from 
about o.os µ.g to about 100 mg of l'c receptor-like :molecule 
or antagonist compound. may be administered. per kilogram of 

15 body weight per day to alter l'c receptor-innmmoglobulin 
interaction. Dosages may be ad.justed. to provide the 
optimum therapeutic response. l'or example, several divided 
doses may be a4miDistered 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. 'l'he active :molecules may be administered in 
a convenient manner such as by the oral, intravenous (where 
water soluble), iDtraper:l.toneal, intrumscular, 
aul>c:Utaneous, topical, intranasal, intrad.ermal 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 iD a material 
to protect said m.olecules·from the action of enzymes, acids 
and other natural condition Which may inactivate said 

30 ingredients. 
· ~ active molecules may also be a4ministered in 

dispersions prepared iD 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. 
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\ :En another embodiment the present.invention 
relat•ll\.to a zmcleic acid molecule encoding.a polypeptide 
witlr Fc~iDd.ing ability wherein the stzucture of the 
polypeptide is altered compared to a native.Fe receptor by 

addition, deletion aDd./or substitutioa of the amino acids 
encoded by the nucleic acid such that said alteration 
results in improved characteristics compare4 to said native 
receptor. 

'l'be teJ:Da •nucleic acid molecule0 refers to 
10 molecule ..ae up of natural or synthetic purines and. 

pyrimidines. 'l'be nucleic acid molecule :may be DD or DA, 
single or double straDd.ed, linear or circular and :may f oJ:Da ( 
a part of a larger nucleic acid molecule. 

'The teJ:Da •polypeptide with Fe binding ability" 
15 the meaning given earlier. 

Tile teJ:IDS •the polypeptic!e is alterec! compare4 to 
a native Fe receptor" and •improved characteristics" have 
the same meaning as given earlier. 

Preferably t~ nucleic acid mo1ecule is in 
20 isolated foJ:Da meaning it has undergone some pu.rif ication 

away from other nucleic acic!s ·and/or non-nucleic acid 
molecules. '!be purity of the preparation :may be 

represented by at least 40% nucleic aci4 molecule encoding 
a polypeptide with Fe binding ability, preferably at least 

25 60% nucleic acid molecule, more preferably at least 75% 
nucleic acid molecule, even more preferabl~ at least 85% 
nucleic aci4 molecule, even more preferably at leat 95% 
DUCleic acid molecule relative to nucleic acid molecules 
not encoding a polypeptide with Fe binding ability as 

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

ID a preferred embodiment the present invention 
relates to a nucleic acid molecule encoding an Fe receptor­
like molecule comprising an altered ability to bind. Fe 

35 wherein said ability is brought about by alteration of one 
or more amino acid residues which affect i1111DUDOglobulin 
binding ability. 
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\ 'l'he phrase "Pc receptor-like molecule" has the 
:meaniDG\ given earlier. 

r '. The phrases •altered ability to binc! 
:il!llft'1DOglobulin11

, "the alteration of one or more amino acid 
5 residues which affect imm1moglobulin binc!ing ability• have 

the same :meanings as given earlier. 
The nucleic acid molecule may encode an l'c 

receptor-like molecule which functions as a receptor for 
any type of imnnmoglobulin such as IgG, IgB, IgA, IgM, or 

10 IgD. The Pc receptor-like molecule encoded may be derived 
from any species, such as human, mouse, rat, bovine, ovine, 
caprine etc .anc! may comprise a combination of different 
sources. '1'he tezm "derived from• means that the original 
coding sequezice 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 
techniques 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. '1'he nucleic acid 

molecule may be made by site mutagenesis of DRA encoding 
native re receptor, splice extension overlap PCR, de .11ovo 
synthesis, etc. 

Preferably the nuclei~ acid molecule encodes a 
25 mutant, derivative or variant of a native re receptor as 

described earlier. 
Preferably the nucleic acid molecule encodes an 

·J'c receptor like peptide which has enhanced ability to binc! 
J:gQ or J:gB. The phrase "enhanced ab:l.l:l.ty11 has the same 

30 meaning as given earlier. 
More preferably where the nucleic acid molecule 

encodes an l'c receptor-like molecule with an enhanced 
ability to binc! J:gQ the molecule comprises codons resulting 
in one or more altered amino acids in the A/B, C/C' anc!/or 

35 B/I' loops of the first domain or B/C, C'/B anc!/or l'/G loops 
of the aeconc! domain anc!/or the G/A stranc! that connects 
the two domains. 
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\ Still more preferably the codons result in 
alte~'\_amino acids at positions 158, 159, 160, 133 and/or 
134.: *t"t preferably . the altered amino acids comprise 
alanine, glycine, serine, asparagine or small synthetic 

5 neutrally charged U1:l no acids. Host preferably the codon 
specifies the amino acid alanine. 

· Still more preferably the nucleic acid molecule 
comprises a cma encoding Pc.,a:t:t with the codoD for Asp133 

and/or l'ro13
' specifyiDg alanine. BveD more preferable the 

10 nucleic acid molecu·le is Asp133-Ala or l'ro1H-Ala as 
descri~d in the Bzamples. 

Alteznatively more preferably the nucleic acid .( 
molecule enco4es an Pc receptor-like molecule with an . . 
enbaDced ability to bind :tgB. 'l'he molecule comprises 

15 codons resulting in one or more altered amino acids in the 
A/B, C/C' and/or Bil' loops of the first domain or the P/G, 
C'/B and/or B/C loops of the second domain or the G/A 
strand. 

Still 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 cma encoding Pc1R:t with the codon for 'l'rp130

, 

'l'rp151
, 'l'yr1'° and/or Glu1u specifying alanine. Bven more 

preferably the nucleic acid molecule :ls 'l'rp130-Ala, Asp151
-

25 Ala, ~110-Ala or Glu111-Ala as described iD the Bzamples. 
Alteznatively preferably the nucleic acid 

molecule encodes an Pc receptor like peptide which bas 
reduced ability to bind J:gG or J:gB. 'l'he phrase •reduced 
ability• baa the same meaning as given earlier. 

30 'l'he amino acid alterations specified by the 
codons will generally be amino-ac:lds with different 
chemical characteristics such as that described earlier. 

More pref ~rably wbere the nucleic acid molecule 
encodes an Pc receptor'."'like molecule with a reduced ability 

35 to bind J:gG the molecule comprises codoDs which result in 
one or more alteredamino acids :l~ the A/B, C/C' and/or B/F 
loops :ln the first domain &Dd/or the B/C, C'/B and/or F/G 
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loops,in the second domain an.cl/or the G/A strand. 

~ "- Still more preferably the codons result in 
altelt'ed ~DO acids at positions 10-21, 42-48, 59-62, 113, 

114, 115, 116, 129, 131 155 and/or 156. 
5 Bven more preferably the codons for the first 

domain of Pc.,a.II are removed or replaced by those for a 

receptor for another innnunoglobulin. 
Alternatively even more preferably the codons for 

Lys113 , Pro1", Leu115 , va11u, Phe121
, Arg /Bis131 and Ile155 

10 and/or Qly1sc are replaced by the codon for alanine in the 

Pc.,a.II. Still more preferably the nucleic acid molecule 
comprises the constructs D1eD21 , Lys113-Ala, Pro1"-Ala, 
Leu115-Ala, Val 111-Ala, Phe119-Ala am/or Arg/Bis131-Ala 

described in the Bzamples. 
15 Alternatively more preferably where the nucleic 

acid molecule encodes an Pc receptor-like molecule with a 
reduced ability to biD4 IgB the molecule comprises codons 

which result in one or more altered amino acids in. the A/B, 

CIC' am/or·B/P loops in the first domain or the P/Q, C'/B 

20 am/or B/C loops in the aecoD4 domain or. the G/A stram. 
Still more preferably the codons result in 

altered amino acids at positiODS 10-21, 42-48, 59-62, 129, 
131, 132, 155, 158, 159. 

BveD more preferably the codons for the first 

25 domains of PcgltI are removed or replaced by those for a 
. receptor for another :lmnr.m.oglobulin. 

Alternatively even more preferably the codons for 
Tyr12', 'J?y%131 , Glu1sa, Val 115 , Leu151 am/ or Allp11' is/ are 

replaced by the codon for alanine in Pc81ll:. Still more 

30 preferably the nucleic acid molecule of the invention 

comprises the constructs y109-116e, y130-135£, Tyz-131-Ala, 

Glu131-Ala, ValJ.55-Ala, Leu151-Ala am Asp151-Ala as described 

in the Bzamples. 
ID another pref erred embodiment the invention 

35 relates to a nucleic acid molecule encoding a polypeptide 

with Pc b:l.nc!ing ability wherein the polypeptide is altered 

compared to native Pc receptor such that th& size of the 
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polyp~tide is larger than said native Pc receptor. 
t. "\. Preferably the·· nucleic acid molecule encodes a 

polypeptide that is soluble. 
Preferably the nucleic acid comprises a componen.t 

encoding naive Pc receptor, _the extracellular region 
thereof or the Pc receptor-like molecule described earlier 
and a componen.t encoding an amino acid sequence that 
results in the protein being larger than about 67 kl>. 
Preferably the protein encoded is in the range of 67 kl> to 

10 1000 kl> •. 

15 

Preferably the non-Pc hind.ing compoD&Dt enc~ed 
is a peptide well tolerated hY an animal such as RSA, other 
Pc receptors, Igs from. any species, cytokines and 

complement regulating moieculea ·such as those discussed 
.earlier. Bven more preferably the nucleic acid has the same 
sequence as RSA : PcyllII or :ls substantially similar 
thereto. 

In a further ~ref erred embodiment the invention 
relates to a nucleic acid .Olecule encoding a polypeptide 

20 with Pc h:LDd.ing ability comprising a compoDeDt capable of 
detection. 

'!he tezm 11 componen.t 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 emho4:1.ments of 

the invention and preferably the component capable of 
c!atection ia encoded by the appropriate nucleotide sequeiice 
suah as a nucleotide sequence encoding an i"""UDOglohulin, 
DP, Alk-Phos or other detectable compoDeDt. 

30 !'he. invention also extend.a to the nucleic.acid 
molecules used as primers· to p~uee the nucleic acid 
molecule of the invention. 'Iha primers described in the 
Bxa~les are particularly preferred. 

'1'he invention further extend.a to a method of 
35 making the nucleic acid molecule of the invention 

comprising producing a nucleic acid encoding a polypeptide 
with Pc h:Lnd.ing ability the structure of which is altered 

• 

( 
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compared to a native Fe receptor by addition, deletion or 
substitution of one.or more amino acids such that said 
alte.ra~n results in imp~oved characteristics compared to 

;. ·. 

said native receptor. 
5 -nie term "producing a nucleic acid molecule" 

encompasses direct mutagenesis of a native Fe receptor gene 
by chemical means, SOB-PCR, de .aovo synthesis or addition 
of a nucleic acid such that a fusion protein is encoded. 
'l'he different methods of effecting mutations will be well 

10 known to those skilled in the art. 
The invention also extends to vectors comprising 

the nucleic acid molecules encoding the polypeptide with Fe 

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 cDHA constructs 
and host cells containing them described in the Bxamples. 

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 isolating 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 sld.lled in the art. .However for the purposes of 
illustration only, some discussion of hosts and vectors is 
giTeD below. 

suitable prokazyotic hosts include but not are 
30 limited to B•olleriohia, StreptQllG"Ce•, Baoillu• and the 

like. suitable eukazyotic host include but are n0t lbited 
to yeast, such as giohia and Saaol2armqyc:res and animal cells 
in culture such as VBRO, HeLa, mouse C127, Chinese hamster 
ovary (CBO), W:t-38, BBK, COS, llDClt, 1181, JS58 and insect 

35 cell lines. such recombinant techniques have now become 
well known and are described in Methods of Bnzymology, 
(Academic Press) Volumes 65 and 69 (1979), 100 and 101 
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(1983\, 8n4 the references cited therein. AD extensive 
teclmi~l discussion embodying most comm.only used 
recdDbi:De,nt DNA methodologies can be f OUDd in Maniatis et 
al., Molecular Cloning, Cold.Spring Harbor Laboratory 
(1982) or current Protocols in Molecular Biology, Greene 
Publishing (1988, 1991). 

once the nucleic· acid enc04ing the polypeptide 
has been produced~ the DD may be introduced into an 
expression vector and that.construction used to tranafoz:m 

10 an appropriate host cell. AD expresai~ vector is 
characterised as having expression control sequences such 
that when a DNA seqgence of interest is operably linked ( 
thereto, the vector is capable of directing the.production 
of the product encode4 :by the DRA sequence of interest in a 

15 host cell containing the vector. 
After tile recombinant product is produced it is 

desirable to recover the product. :Cf the product is 
exported :by ~ cell producing it, the product can be 
recovered directly from the cell CU.lture medium. :Cf the 

20 product is retaizi8d intraceliularly, the cells must be 
physically disrupted :by mechanical, chemical or biological 
means in order to obtain the intracellular product. 

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 - DRA, DA, potential pyrogens and the like. Thus it 
may be desirable to use a cOllll8rcially available system 
such as rw.an peptide system ·to allow easy purification.. 

30 AlteZ'll&tively the inherent Ig binding property of the 
polypeptide may be used to affinity purify it or anti-Pc 
receptor antibodies.may be used. 

As mentioned above, a variety of hOst calls may 
l>e used for the production of the polypeptide of the 

·35 invention. '!he choice of a particular host call is wall 
within the Jmowladge·of the ordinary skilled parson taking 
into account, .:fnter al1a, the nature of the receptor, its 
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rate of synthesis, its rate of decay and the 
\ . 

charapteristics of the recombinant vector directin0, the 

exp~s;;i,on of the receptor. '1'he choice of the host cell 

expression system dictates to a large extent the nature of 

5 the cell culture procedures to be amp~oyed. '1'he selection 

of a particular mode of production be it batch or 

continuous, spi:aner or air lift, liquid or immobilised can 

be made once the expression system has been. selected. 

Accordingly, fluidised bed bioreactors, hollow fibre 

10 bioreactors, roller bottle cultures, or stirred tank 

bioreactors, with or without cell microcarrier may 

variously be employed. '!he criteria for such selection are 

appreciated in the cell culture art. 
:In another embodiment the invention relates to a 

15 method of · determining the presence of and/or amount of 

imnmnoglobulin in a sample said method comprising 

contacting said sample with the polypeptide of the present 

invention, or an Pc receptor or a part thereof, for a time 

and under conditions sufficient to allow the polypeptide or 

20 Pc receptor or part thereof and any illlll'llDOglobulin present 

in said sample to bind and detecting the presence of an/J./or 

determining the amount of said bound polypeptide-

i !l!!Dlmoglobul:ln, Pc receptor-imnnmoglobulin or part Pc 

receptor-imnmnoglobin. 
25 '!he sample may be from any source where it is 

desired to determine the presence of innmmocrlobulin. 

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. 

35 

'!he term •an Pc receptor" refers to any native or 

DOD-native Pc receptor or a portion thereof whether derived 

from natural sources or by recombinant means. Preferably 

the Pc receptor :ls at least partl~ purified. 

Detection of the bound polypeptide or Pc receptor 

can be determined hy any convenient means. Preferably 

presence of imnnmoglobulin is detected by a reporter 
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molec~le. AlteZ'D&tively the hound antibody-receptor may he 
d.etec~ by an anti-polypeptide labelled with a label, 
repmteli" molecule uiti-Ig or other detectable signal. 
Determination of -the amount of :1mmi.mo;-lobu.lin ma.Yhe made 
by comparison to a standard curve obtained using known 

quantities of Ig under identical conditions. 
'l'he polypeptide of the present invention or Pc 

receptor may he soluble or bound to a solid support such as 
nitrocellulose, paper, matr:lcea or resina which will he 

10 known to those ak::l.lled in the art. 
Another embodiment of the invention relates to a 

kit for d.etecting :innmmoglobu.lin including innnune complexes ( 
in a aample, said kit comprising in compartmentalised fozm 
a first compartment adapted to receive the polypeptide of 

15 the invention or an Pc receptor an4 at least one other 
compartment-adapted to contain a detector maana. 

'l'he phrase •detector aeana 11 refers to means for 
detecting hmn.moglobu.lin hound to Pc receptor-like·- molecule 
an4 includes the appre>Priate suhstratea, buffers, etc 

20 ~equired for detection of the bound :lmnnmoglobu.lin­
receptor. 

:tn this ccmnection the poljpept::l.4e of the 
invention in the form of an Pc receptor-like molecule with 
e:al:Lanced ability to hind :lnnmmoglohulin of the present 

25 invention provides a useful lahoratozy reagent. This :ls 
particularly so with an Pc receptor-like .Olecule specific 
for :tgG because the Pc receptor-like molecule is capable of 
selectively binding- :lmnnmoglobu.lin complex. Thus the l'c 
receptor-like molec:Ule :lnclu4ing one with enhanced Ig 

30 binding ability may be usec! in innmm.oprecipitation as a 
replacement for protein A, for ex...Ple, which does not 
exhibit a selective binding ability. 

J:n a related.embodiment the present invention 
- -

provides a method of detecting immune complex in a sample 
35 comprising contacting said sample with the polypeptide of 

the invention or an Pc receptor specific for IgQ for a time 

and under conditions suff ::l.cient for any complex present in 

.. 
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the sample and the polypeptide or Pc receptor to form a 
furtluir complex and detecting said further complex. .. ' 

''·· '!'he above method utilises the ability of the #' 
~ . 

polypeptide of the invention and the Pc receptor for IgG to 
5 bind complexes as they do not recogni~e monomeric IgG. 

Purther the use of the Pc receptor-like :molecule with 
enhalllced activity provides a more sensitive assay as it 
will detect lower levels of complex in the sample and also 
be selective for the same. 

10 '!'he above :method may be a useful tool in 
diagnosis of diseases where i:ammne complexes are implicated 

' . 
such as, for ex•mple, glomerulonephritis, lupus, arthritis, 
heparin induced thrombocytopoenia thrombosis syndrome 
(BI'l"l'S), Gullien-Bare syndrome or idiopathic 

15 thrombocytopoenia pupuera (I'l'P). 
In a further embodiment relates to a method of 

removing innmmoglol:nilin from a sample comprising contacting 
said sample with the polypeptide of the invention or an Pc 
receptor for a time and.under conc!itions suitable for any 

20 ~Dnnunoglobulin in the sample to foz:m a complex with said 
polypeptide or Pc receptor and separating 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 Pc receptor used is 
specific for :tgG and/or :tgA. :tt has been noticed by the 

30 present inventors that l'c')'R:t:t described herein is able to 
bind :tgA. 'l'hus, "U.Se of l'c')'R:t:t would be particularly 
advantageous in the treataient of· diseases involving immune 

· complexes of IgG and/or IgA such as IgA nephropathies. 
Preferably the method is directed at removing impnine 

35 complex existing. in the sample and the polypeptide used is 
capable of binding illllll'\1De complexes containing :tgG or IgA. 
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\ Separation of the complex may be achieved by any 

convemL\Dt means such as by standard haemoperfusion or 
Pl.aaAaphOresis ·teclmologies but utilising a device 
containing the polypeptide of the present invention or a Pc 

5 receptor or a portion thereof bouD4 to a solid support. 
Buch a solid support incluc!as silica, sephorose9 , agarose, 

cellulose membranes, etc. sUch a device would preferably 
comprise a container enclosing the polypeptide or receptor 
or part thereof attached to a support; an inlet through 

10 which the sample can flow in and an outlet through which 

15 

20 

25 

the s~le can be returned to the patient. 
In yet another embodiment the present invention 

relates to a method. of removing :timm.mogiobulin from a body 
fluid comprising taking body fluid. from a patient, 
contacting the body fluid with the polypeptide of the 

invention or an Pc receptor, for a time ·$114 U.Dder 
cODditiozis sufficient to allow the polypeptide to bind said 

. . . 

imn.moglobulin, removing said bound tmn.moglobulin from the 
body fluid and replacing said body fluid in the patient. 

Preferably the method involves removal of immune 
complex:. This may be used in the treatment of diseases 

where it is desirable to remove i'llllftQD8 complex such as in 
lupus, IPT, RITTS, rheumatoid arthritis or after infection 

in a glomarulonephritis patient. 
Kore pref eral>ly the method is used in 

plamphoresis in the treatment of t~ complex diseases. 
BvaD more pref eral>ly the method utilises an Pc receptor­

lika molecule with enbanced al>ility to bilM! IgG. 
Preferal>ly the Pc receptor-like molecule is bound 

30 to a. solid support such as a membrane wbeD used in 
plasmaphores:l.s. Any suital>le support could be used such as 
silica, agarose, sepharose9 or cellulose 48r:Lvatives and 

will be known to those skilled in the art. 
ID another ambod:l.aent the present invention 

35 relates to a method ~f treatment of disease where the 

disease involves immune compiezes or antigen-ant:l.body 
interactions, said method comprising adm:l.n:l.stering an 

( 
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effective amount of the polypeptide of the invention, an Fe 
\ . . 

recep~or or an·antagonist compound of the invention to a ""' . . sul:>:l~ct • ·· 
'l'he sul:>:::lect may be a human or animal, preferably 

5 a mammal. 

Preferably the polypeptide with an increased 
serum half life is used in the method of the invention. 
More preferably this polypeptide comprises the Fe receptor-
1:1.ke molecule with enbanced :lmnmoglobulin binding ability 

10 is used in the method. In some diseases however an Fe 
receptor-like molecule with reduced tnnnunoglobulin, or 
differential innnunoglobulin b:l.Dding ability may be 

indicated sue~ as where it is desirable b:l.Dd one form of 
:lnnmmoglobulin and.not another. For example, an Fe 

15 receptor-like molecule with altered IgG binding ability 
such that it binds complexes and not monomers may be 

useful. 
Preferably the polypeptides usedi in the method 

are solul:>le. More preferably they are administered in a 
20 pharmaceutical composition. 'l'he polypeptide of the 

invention optionally comprising the Fe receptor-like 
molecules with 811hanced IQ'G binding ability may be used in 
the treatment of diseases where an excess of 
innnunoglobulin is implicated as a causative agent of the 

25 inflammation or disease such as immnne complex diseases, 
gloae:z:ulonephritis, lupus, rheumatoid arthritis, diseases 
involving inappropriate production of IgG after infection, 
heparin :i.D4uced thrombocytopoenia thrombosis syndrome 
(BI'P.rS) hyperacute graft re:lection and idiopathic 

30 thrombocytopoenia pupuera ( Ift) • 
·In addition, the polypeptides of the present 

invention, Pc receptor-like molecules with enhanced IgG 
b:l.Dding ability may be used ill the treatment of any disease 
involving IgB, where I~ is one of the causative agents of 

35 disease. such diseases :l.nalude asthma, allergy and eczema. 
such a meth04 comprises administering an 

effective amount of the polypeptide of the invention, or an 



W096/08512 PCT/AU95/00606 

- 34 -

Fe re~eptor, to a patient. 
~''\. It is envisaged that the polypeptide of the - ~ . invention, particularly a soluble one comprising IgB 

specific Fe receptor-like molecule with enhanced activity 
5 according to the invention will be paz.'ticularly useful as a 

. . . 

competitive inb.ib:ltor.of IgB b:lnd:lngwhen aClministered to a 
sub:lect. The polypeptide w:lll :funct:lon in two ways. 
First, it will absorb UDbOand. IgB and second it will 
displace already ~ IgB or prevent rebi:ading of IgB by . . 

10 virtue of its strong aff.inity for ISJB. In this way the 
action of IciB in an astbma attack or allergic reaction such 

. . . : 

as in food allegy or bee sting may be reduced or 
alleviated. 

Similar comments apply to a soluble IgG specific 
15 polypeptide of the invention. It ia envisaged that 

particularly a soluble IgG specific Pc receptor-like 
molecule with enhanced activity according to the invention 
will be useful as a competitive inhibitor· of IgG b.inding 
when administered to patients. .·First it will absorb to 

20· inmnine complexes aggregates or IgG which will prevent 
binding to cell surface F0~, e.g. F0~I, F0~II, F0~III 

·which will prevent or· reduce activation of inflammation. 
ID this waY immu.ne complex :lnduce4 inflammation, 

.. . 

e.g. :ln rheumatoid arthritis~ Good pastures syndrome, 
25 b.yperacute graft re:lection or lupus will be reduced or 

alleviated. 
'!be.invention will DOW be described with 

reference to the :following non-limiting Bz•mples. 

b•mple 1 
30 Mater:l.ala ad. Ketb.ac1a 

Chimeric Fc~II/Fc1RI and mutant Fc~II receptor 
cDRAs and expression constructs. 

Chimeric Fc~II/Fc1Ria chain or mutant Fc~II 
cDDs were constructed by Splice overlap Bz:teiision (SOB) 

35 PCR (27) using the Fc.,RIIa• cJ>RA (7) as template. SOB PCR 

was performed as follows: 'l'wo PCR reactions were used to 

.. 
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amplify the Fc.,RII-l'c£RI or Fc.,RII fragments to be spliced 
\ togetJ:ier. The reactions were performed on lOOng of the 

Fc.,R~I~ cDHA in the presence of SOOng of each 
oligonucleotide primer, 1.25DH 41ft'Ps, 50DH ltCl, 1011111 'l'ris-

5 .Cl pH 8. 3 and 1. Sidi llgC12 using 2. 5 units of 'l'aq polymerase 
(Amplitaq, Cetus) for 25 amplification cycles. A third PCR 
reaction was perf ozmad to splice the tw0 fragments and 
amplify the spliced product. lOOng of each fragment 
(purified by size fractionation through an agarose gel) 

10 (28) was used with the appropriate oligonucleotide primers 
under the above PCR conditions. 

The chimeric l'c.,RII/l'c£RI a chain receptors were 
generated as follows. Chimera g, e109-116: oligonucleotide 
pairs (RRl + ·CIDll.0) and (CBM09 + BQS) were used to produce 

15 two fragments which were spliced together using 
oligonucleotides NRl and BG5. Chimera g, e130-135: 
oligonucleotide pairs (RRl + Pll12) and (Plll.1 + BQS) 
followed NRl and BG5. The sequence of the oligon~cleotide 
used and their positions of hybridisation with the 

20 Pc.,RIIaNR CDHA are: 

RR1, $' - 'l'ACGAAHCC'l'A'l'QGAGACCCAAA'l'G'l'C'l'C-3', (nucleotide 
position 10-30); 
BQS, 5' - 'l'HG'l'CGACCACA'lGGCA'l'AACG-3', (967-981); 
CHll09, 5 ' - CACA'l'CCCAGHCC'l'CCAACCQ'l'QQCACC'l'CAQCA'l'Q-3 ' , ( 419-

25 437 with nucleotides· 442-462 of Fc,RI a chain) ; 
Clllll.O I s, - AQGAAC!'GGGA'l'Q'l'G'l'ACAAGG'l'CACA'l"l'C'l"l'CCAQ-3 , , 
(462-487 with 446-462 of l'c1RI a chain), 
Pll11, 5 I - G'l'QGHC'l'CA'l'ACCAG.J..AT'l"l'C'l'QQQQA'l"l"l'TCC-3,, (4'73-490 
with 492-506 of l'c11l% a chain); 

30 Plll.2, 5' - C'lGG'l'A'l'GAGAACCACACC'l"l'C'l'CCA'l'CCCAC-3'' (516-531 
:·. . . 

with 491-506 of l'cgllI a chain) • 

Sequences derived from l'c£RI a chain are 
underlined, l'c.,RII not underlined; non-homologous sequences 
including restriction enzyme sites used in cloning of the 

35 PCR products are in bold type. Hacleotide positions refer 

ii1ti1rn1i11 ur · 
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to th~ previausly published Pc.,RIIa and PceRI a chain cI>NA 
seciue*-fs (7, 13). 

• :... ·. . It 

·. . The Pc,l\II Alanine point mutant cDDs were 
generated using the following oligozmcleotide combinations. 

5 Pro11'-Ala, (GBCOl + BGS) and (GBC02 + lm.1); Lys113-Ala: 
(GBC03 + BGS) 8114 '(GBC04 + Dl); Leu115-Ala, (BGCOS + BG5) 
and (GBC06 + Rlll); Va1111-Ala, (GBC07 + BGS) and GBC08 + 
Dl); Phe129.;.Ala,. (GCBOl + BG5) and (GCB02 + Dl); Ser130

-

Ala, (GCB03 ·+ BG5) and GCBo4 + Dl); Arg/His131~Ala (GCBOS + 
10 BGS) and GCB06 + Dl); Leu132-Ala, (GCB07 + BG5) and GCB08 + 

Dl); Asp133-Ala, (GCB09 + BG5) and (GCB10 + Dl); Pro13
'-

Ala, (GCB11 + BGS) and (GCB12 + Dl). Oligozmcleotide Dl f 
and BGS were used to splice together the two component 

. . 

fragments of ·each •tant to produce the point substituted 
15 cmrAs. The sequence of the oligozmcleotides used and their . . .·. 

positions of hybridisation with the Fc.,RIIalUl cDllA are: Dl 
and BGS as described above; 

GBCOl, 5'-GAAGGACAAGGC'l'C'l'GG'l'G-3', (nucleotide position 
443-464); 

20 GBC02, 5'-CT'l'GACCAGAGCCT'l'G'l'CC'l"l'C-3', (443-464); 
GBC03, 5'-CTGGAAGGACGC'ICC~-3', (440-461); 
GBC04, 5'-GAC~GAGGAGCGTCC'l"l'CCAG-3', (440-461); 
GBCOS, 5'-GGACAA.GCC~GGTC-3', (446-467); 
GBC06, 5'-GACCTTG.AcaacA~C-3', (446-467); 

25 GBC07, 5'-GACAAGCC'l'C'l'GGCi.rAAGGTCAC-3', (447-469); 
GBC08, 5'-GTGACC~.lacc::AGAGGC~~3', (447-469); 
GCBOl, 5, -CCCAGA.\AQCJLl"CCCGft'l'GG-3 I , ( 490-611) ; 
GCB02, 5'-CCA!ACGGGAAGC:J.'l"TCTGGG~3', (490-611); 
GCB03, 5, -CACJl..AA'l"l'CGC.l!C~'l'C-3 I , ( 492-614) ; 

30 GCB04, 5'-GATCCAAACGAGCGAl.ft'l'C'M-3', (492-614); 
GCB05, 5'-GAAA'l"l'C'l'CC~'l'CCC-3', (494-616); 
GCB06, 5'-GGGA'l'CCAAAQCGQAGAA'l"l".rC-3', (494-616); 
GCB07, 5'-AHC'l'CCCQll'QC'IGA'l'CCCACC-3', (497-619) ;_ 
GCB08, 5'-GG'MGGATCAGC.l.CGGGAGAA'l'-3', (497-619); . 

35 GCB09, 5'-C'!CCCGTT'l'GQC'l!CCCACCftc-3', (500•622); 
GCB10, 5'-GAAGG'MGGAGCCAAACGGGAG-3', (500-622); 
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GCBll, 5'-CCG'l"l'TGGA'l'GCTACC'l"l'CTCC-3', (503-625); 
GCB12; 5'-GGAGAAGG'rAGCATCCAAACGG-3', (503-625) • .. ,, 

. r 
'!he Ala codon or its complement are shown in bold type. 

Chimeric and mutant receptor cDHA expression 
S cODStructa were produced by subcloning the cI>NAa into the 

eukaryotic expression vector pltC3 (29). Bach cDD was 
engineered in the PCR reactions to have an BcoRI site at 
their 5' end. (the 5'-flanking oligonucleotide primer Nill . 
containing an BcoRI recognition site), and a SalI site at 

10 their 3' end. (the 3'-flanking oligonucleotide primer BG5, 
containing a Sall recognition site), which enabled the 
cI>llAa to be cloned into the BcoltI and SalI sites of pltC3. 
'!he nucleotide sequence integrities of the chimeric cDNAs 
were determined by 4ideoxymicleoti4e chain-termination 

15 sequencing (30) using Sequenase'l'K (O'nited States 
Biochemical Corp., Cleveland, OB) as described (31). 

Tranafectiona-cos-7 cells (30-50% confluent per 
Scm2 Petri-dish) were transiently tranafected with l'cl'l cDD 
expression constructs by the J>DB-4extran method (32). 

20 Cella were incubated with a tranafection mixture (lml/Scm2 
dish) consisting of 5-10mg/ml DNA, 0.4:mg/ml J>DB-dextran 
(Pharmacia, Uppsala, swaclen) and 1mll chloroquine (Sigma, St 
Louis, llo) in Dulbecco's llOcli:fied Baglea Medium (DMB) (Plow 
Laboratories, Australia) containing 10% (v:v) -.seJ:Um (Plow 

25 Laboratories, Australia), for 41=. file transfection 
mixture was than removed., cells treated with 10% (v:v) 
4iaet~ulphoz:i4e in Phosphate buffered salilie (PBS, ?.6mK 
R&:aBP0.13 .251111 RaB:aP0.114SmH BaCl) pB7 .4 for 2 min, washed 
and retUJ:ll84 to fully supplemented culture medium for 48-72 

30 1= before use in assays. cos-7 cells were maintained in 
DllB supplemented with 10% (v:v) heat inactivated foetal 
calf seJ:Um, lOOU/ml penicillin, lOO:mg/ml streptomycin, 2mll 
glutam.ine (Commonwealth Serum Laboratories, Australia) and 

O.OSmK-2-mercaptoethaDol (2mB) (Kock Light Ltd., mt). 
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\ Monoclonal antibodies and Ig reagents - ii'he ant:l.­

l'c,RII ~ 8. 2 was produced :l.n this laboratory ( 19) • 'l'he 

mous• Iga ant:l.-THP mAb (TIB142) was produced from a 

hybr:l.c!oma cell line obtained from the American Type culture 

5 Collection (Rockville, Ila); the mouse l:SJG1 anti-THP mAb 

(A3) was produced frO. a hybridoma cell line which was a 

gift of Dr A Lopez (33). Human ISJG1 myeloma protein was 

purified from the serum of a ~lama.patient as described 

(34). Buman IgG1 oligomers were prepared by chemical 

10 crosslinking usizlsJ s~acetylmercaptosuccinic anhydride 

(SAHSA) (Sigma, st LOU.is, Mo) and •-succinbddly 3- (2-

pyridyldithio) propionate (SPDP) (Pierce Chemical Company, ( 

Rockford, IL) as follows: higG1ayeloaa protein (5mg at 

10mg/ml) ·in phosphate bUffer (0.0111 sodium phosphate pB 

15 7.5/0.1511 HaCl) was treated with a 5-fo14 IDolar excess of 

SPDP in diozine, for 30 min. lb::cess reagents were removed 

by dialysis into PBS pll 7 ~O I 2mli BmA. 'l'he SAllSA modified 

hISJG1 was treated w:l.th 200ml ~xylamine (lilll in PBS pH 
. . . 

7.0) for 30 min, then mized with SPDP modified hISJG1 (1:1 

20 molar ratio) and :l.DC::ubated for a further hr. The reaction 

was terminated with 11-ethylmalemide (Sigma, St.Louis, Mo) 

add.ad to a final concentration of 6.6mll (35). All 

reactions were perfozaed at room temperature. D:lmeric 

higG1 was purified from monomeric and oligom.eric higGl by 

25 size fractionation c:hroaatography on Sephacryl s-300 HR 

(Pbazmacia LD Bioteclmology). 

Brythrocyte-.AD.tibody rosetting - cos-7 cell 

monolayers transfected with l'cll expression constructs were 

incubated w:l.th BA complezes, prepared by coating aheep-red 

30 blood cells (SRBC) with tr:l.Ditrobenzene sulphonate ('!'NBS) 

(l'luka.Chemik&, switzerland) and then sensitising these 

cells with mouse IgG1 or IgB anti-'1'11BS mAb ·· (36). ~ ml of 

2% BAB (v:v) were added per Scm.2 dish of transfected cells 

and incubated for 5 minutes at 37°C. Plates were then 

35 centrifuged at SOOg for 3 min and placed on ice for 30 min. 

lJDboun4 BA were removed by washing with L-15 medium 

modified with glutamine (Flow Laboratories, Australia) and 
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containing O. 5% Bovine serum albumin (BSA) • 
\ . 

. ., :'\. Direct biDding of dimeric-higGl or dimeric-migGl 
- COS-7 cells transfected with FcR ezpression constructs 

-~ . . 

were harvested, washed in PBS/0.5% BSA and. reauspaDded at 
5 107/ml in L-15 medium/0.5% BSA. 50ml. ,of cell• were 

incubated with 50ml serial dilutions of 125I-dimeric-higG1 
for 120 min at 4°C. " 5I-dimeric-Ig was prepared by the 
chloramine-T method as described (37) and. shown to compete 
equally with unlabelled dimeric-Ig iD biD4ing to Fe 

10 receptor ezpressing COS-7 cells. Cell boun4 125I-4imeric­
IgG1 was determined following centrifugation of cells 
through a 3:2 (v:v) mixture of dibutylphthalate and. 
4ioctylphthalate oils (Fluka Chemika, SWitzerland.) and cell 
boun4 125I-4illier determined. Non-specific dimer biD4ing was 

15 determined by assaying on mock transfected cells and 

subtracted from total biDding to give specific 4:1meric•IgG1 
bouDd. Levels of cell surface Fc,RII expression were 
determiDed using the anti-Fc,RII mAb 8.2, shown to biD4 
distantly to the biDding site (19), and used to correct for 

20 variable cell surface receptor expression between the 
mutant Fc,RII cos-7 cell trans~ectan.ts. 'lb.a biDding of 8.2 
was determined in a direct biDding assay as described for 
the b11man IgG1-dimer biDding assays. 

USULTS 

25 rn.t-ric receptors ic!ellt:ify -ltiple zagiODS of •c.,iu::t 
imro1Ta4 iD J:gG bi1JC1ing. 

ID o:r:4er to determine the roles of domain 1 and. 

the B-C or C'-B loop regions of domain 2 in the biDding of 
IgG by human Fc,RJ:I, chimeric receptors were generated . 

30 whereby each of these regions in Fc,RII were replaced with 
the equivalent regions of the human FC1RI a chain. 
Chimeric receptor cmtAs were constructed by SOB PO., 

aubcloned into the euka:r:yotic expression vector plltC3 and. 

transiently tran.sfected into cos-7 cells. ~ IgG biD4ing 
35 capacities of the chimeric receptors were 4etendned by 

both BA rosetting and. the direct biDding of dimeric higGl. 
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The s~stitution of Fc,itII domain 1 with that of the FceRI 
a chaiz\produced a receptor (designated D1eD21 ) which as 
exptl'cted· retained the capacity to bind-- the highly 
sensitised IgG-BA complexes (i'ig. la), however in contrast 

s to the wild-type-receptor did not biDCI dim.eric-hIQ'G1 (Fig. 
- 2) • Similarly, the replacement of the region of the FceRI 

a chain comprisizig residues Ser109-va11u (B-C loop) or 

ser130-~35 (C'-B loop) of Fc,RII domain 2 with the 
equivalent regions of the Fc1RJ: a chain (producing chimeras 

10 y109-116£ and y130-135£respectively), also resulted in the 
loss of hJ:gGl-d:l.mer binding (Fig. 2), yet these receptors -
retained the ability to bind J:gG_-BA complexes (Fig. lb,c). 
cos-7 cells-transfected with an expressible form of the 

15 
FceRZ a ch&ili ( 17) did not-_ bizid either hJ:gQ1 dimers of IgG­

BA (Fig. ld, Fig. 2) • - fimil the labiiity of chimeric :Pc,itII 
containing domain 1 or B-C, C'-B domain 2 substitutions to 
bind the highly subst:l.tuted BA complexes but not dim.eric­
higGl, suggests that these receptors bind IgG with a lower 
affinity than wild-type Fc.ylt.II~ These findings demonstrate 

20 that although the dmiain 1 and domain 2 a-c, C'-B regions 
do not seem to directly bind IgG, they do appear to make a 
contribution to the binding of IgG by Fc,RII. 

Pille stractura maalyais of the B-C 8114 C'-B loops of Pc.,RJ:I 

doaaiD 2. 

25 The contribution of the B-C and C'-B loop regions 
of Fc,RII to the binding of IgG was.determined using a 
po:l:Dt mu.tagenesis strategy where :1.D4ividual resi4ues in 

both the B-C (residues Lys113-Va1u•> and C'-B (residues 
-- -

Phe129-Pro1M) loops W9re replaced with alanine. cDNAs 
30 encoding the mu.tant receptors ware also ·generated using SOB 

PCR and subcloned into the eukaryotic expression vector 

pKC3. The resultant ex:Pression constructs-were transiently 
transfected into cos-7 cells &D4 the Ig binding capacity of 
the mutant receptors determined by assessing the binding of 

35 d:lmeric higGl. The level• of call membrane ezpreaaion of 
the mutants on the cos-7 call transfectants were determined 

( 
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using the anti-Pc~II mAb 8.2 (shown to detect an epitope 
\ dist-tt to the binc!ing site) and were comparable to the of 

the .-ii'd-type receptor (see legenc$ Pig. 3) • The relative ·. 
capacity of the 8'Ut&nt receptors to binc! higGl were 

5 determined using the direct binding a.say fol.lowing 
correction for variation in cell surface expression levels, 
and expressed as percentage of wild-type Pc.,RII binding. 

'1'he replacement of the B-C loop residues (Lys113
, 

val114 , Leu115 , Pro111 ) in turn with Ala, in each case 
10 resulted in diminished h:tgGl-dimer binding (l'ig. 3). '1'he 

:most dramatic effe.ct was seen on substitution of Lys113 and 

Leu115
, which exhibited only 15.9 + 3.4 (mean + SD) and 20.6 

+ 4.0 percent binding compared to wild-type Pc.,Jt.II. The 
replacement of Val114 or Pro115 with Ala had a leaser effect, 

15 these receptors displaying 53.5 + 13.5 and 13.5 + 1.9 

percent wild-type binding respectively. These results 
suggest tbat each of these residues in the B-C loop 
contribute to the binding of :tgG by Pc.,RI:t, whether as 
direct contact residues or indirectly by maintaining the 

20 correct conformation of the bidiJ;lg site. Alanine 
replacement of residues 129 to 134 of the C'-B loop (Phe121

, 

Ser-3°, Arg /Bis131 , Leu132 , Asp133
, ProlM) also suggests this 

region plays a role in the binc!iDg of IgG by l'c~II. 

SUbstitution of Phe121 and. Arg/Bis131 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 l'c~II (l'ig. 3). 
:ED. contrast, replacement of residues Asp133 and. Pro1

" 

iDcreaaed biding to 113.5 + 8.8 and. 133.5 + 0.2 percent of 
the wild-type receptor. The substitution of Ser130 or Leu132 

30 had no significant effect on the biding of h:tgGl, as these 
mutants exhibited comparable binc!ing to wild-type l'c.,RII 
(l'ig. 3). These findings suggest Phe121 and Arg/Bis131 may 
play an important role in the binc!ing of h:tgGl, and the 
observation that_ the substitution of Asp133 and Pro1

" 

35 i:ncreaae biding also suggest an important role for these 
· residues, which appears different from Phe12

• and Arg/Bis131
• 

Again, a disti:nction between a possible direct biding role 
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·or col\.tribution to structural integrity of the receptor 
cazmo~ ~ made; however these findings . clearly identify 
botbtthe·a-c and C'-B loops as playing a role in the 

binding of :tgG by l'c.,a:i:::i::. The positions of the residues 
5 proposed to have binding roles on the putative domain 2 

:model suggests that :Lt is the region of the B-C-C'-B-1'-G 
face foz:ming the interface with domain 1 that is involved 
in the contact of rc.,a:i:::i:: with :EGG (l'ig. 4). 

DJ:SCUSS:EOR 

10 The findings presented herein provide evidence to 

• 

suggest that the interaction of l:gG with hl'c.,a:i:::i:: involves .f 
multiple regions of the receptor. Of the entire 
extracellular· region, only the 154-161 segment was 
demonstrated to directly bind :EgG, since inaertion of only 

15 this region into. the corresponding region Of the h"IDaD 

l'c8R.l: a chain, imparted IgG binding function to l'c1R.:E • 
Moreover, replacement of this region in rc.,a%:i:: with that of 
l'c8Rl:a resulted in loss of :tgG binding, implying that 
residues Asn1

iw to ser111 of rc.,a:i:::i:: cainprises the key :tgGl · 
20 interactive site of hl'c.,a:i:::i::. However, the generation of 

further chimeric hl'c.,lll:l:/l'cgR:ta receptors as described in 
this application has suggested that two additional regions 
of hl'c.,RI:t domain 2, although not directly capable of 
binding IgG, also influence the binding of :tgG by hl'c.,Rl:I. 

25 ~ replacement of the regions encompassing ser10
' to .va11

it 

(B-C loop) and Phe129 to Pro1
" (C'-B loop) of hl'c.,RII with 

tlMl·eqa:l.valant regions of the l'cgRl a chain, produced 
receptors which despite containing the putative binding 
site (Alln1N to ser111) and retaining the ability to bind 

30 IgG-BA, lost the capacity to bind d:l.meric h:tgGl. :tndeed, 
site-directed mutagenesis performed on each individual 
residue of the 109-116 and i29-134 regions identified a 
number of residues Which.appear to play crucial roles in 
h:tgGl binding by. l'c.,RII. . The replacemezit of Lys113

, Pro116
, 

35 Leu115 and va11it of the B-c ioop, and Phe12
' and Al:Q'/Bis131 of 

the C'-B loop with alanine, all ·resulted in diminished 
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higG1 binding. Therefore, these findings provide strong 
\ . . . 

ev:L4~e to suggest that the B-C and C'-B loops of hl'c,RII 

also,. c~tr:l.bute to the b:l.nd:l.ng of IgG. 
~ 

The f :l.n4:1.ngs described herein suggest the nature 

5 of the residue at .131 plays a role in 1 the binding of higG1, 

as replacement with alanine results in a marked reduction 

in binding of this :Lsotype to hl'c,RII. · Thus, although the 

F-G loop of hl'c,RII :Ls clearly the major region involved in 

the direct interaction with Iga, as demonstrated :Ln that 

10 only this region has been definitively shown to directly 

bind IgG (20), residue 131 also appears to play a binding 

role. 
The molecular model of the entire F0~II shows 

that the regions involved :Ln Ig binding are located on the 

15 same face of domain 2 and at the :Lnterf ace between domains 

1 and 2. FUrthermore, this also indicates that the A/B and 

B/P loops of domain 1 as well as the strand cODDecting 

domains 1 and 2 (G/A strand) are located in the same region 

(interdoma:Ln interface) and contribute to the binding area 

20 of the domain. This area forms a b.YcsroPb.obic pocket and 

development of receptor antagonists would be targeted at 

this region. 
Furthermore since P0,RII and P08RI as well as 

other P~ are homologous then their overall structure and 

25 general principles of the location of the binding sites 

would be similar to that disclosed :Ln th:l.s application. 

'l'he studies described herein.demonstrate that 

domain 1 of hl'c,RII, although does not appear to play a 

4:1.rect role :l.D IgG b:l.nd:l.ng, does play an important role :l.n 

30 the affinity of J:gG binding by hl'c,RJ:J:. Tb.ls is suggestec!l 

as replacement of c!lomain 1 of bi'c,a:t:t with domain 1 of 

hl'c88RJ:, rec!luced the capacity to bind IgG, as shown by the 

failure of this receptor to bind d:l.mer:l.c higG1. These data 

imply that the IgG bi~ing role of domain 1 is likely to be 

35 an influence on receptor cODfoZ"m&tion, stabilizing the 

structure of domain 2 to enable efficient IgG binding by 

hl'c.,RII. Tb.is proposal is consistent with the localisation 
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of thft J:gG binding site of hFc,RJ:J: to 100p regions· in 
domaia ~ at the interface with domain 1. The binding site 
is therefore in close proximity to domain 1 and as such 
predicted to be iDf luenced in coDf onmtion, presumably by 

the loop and strand region at the bottom of domain 1 i.e. G 
strand, and the A-B, B-F and C'-C loops • 

. Further support for the involvement of the a-c 
and C'-B loops of hl'c,R:t:t domain 2 1D the binding of J:gG 
has been provided in the cloning and aubseqaent Ig binding 

10 studies of rat Fc,RJ:J:J: ( 38) , which is structurally and 
fUDCtionally homologous to Pc,RJ:J:. Two rat Pc,RJ:J:J: 

. 

isoforms, J:J:J:A and l:l:IB, which have eztenaive amino acid f 
differences in their second extracellular domains, have 
been shown to bind rat and aouse IgG subclasses 

15 differently. Both i9oforma bind rtJ:gGl rtl:gG2b and m:tgGl, 
however dif ~er in that only the l:l:l:B form binds rtigG2b and 
m:tgG2b. Significantly;.the amino acid differences between 
rat Pc,RJ:l:ll and J:J:l:B isoforms are situated pre4om,:l.nantly 
in the predicted B-C and C'-B loops of domain 2 (Pig. 5). 

20 However, it should be noted tbat the P-G l·oop regions of 
rat Fc,RJ:l:l:A and J:Zl:B are almost totally conaerved, which 
together with the observation tbat both forms bind rtigGl 
rtJ:gG2a and m:tgGl, is consistent with the proposal that the 
F-G loop region is the major J:gG interactive region, &114 

25 that the a-c aD4 C'·B· loop regions provide supporting 
binding. roles •. 

It is iD.terestiDg to note tbat a number of 
parallels are also apparent in the molecular basis of the 
interaction of hl'c,R:tI with IgG aD4 that of hl'c1RI with 

30 J:gB. 'l'he Ig binding roles of the two extracellular domains 
of hl'c1RI are similar to hFc,RII, with domain 2 responsible 
for the direct bind.ing of ICJB aD4 domain 1 playing a 
supporting structural role (17,26). l'urthermore, as 
described for hl'c,RII, we have ala~ identified ilmltiple IgB 

35 binding regions in d0main 2 of hFcgRI. using chimeric 
hl'cyll:tI/Pc1R:t receptors we•bave deiDcmstrated tbat domain 2 
of hl'c1RI contaim1 at least 3 regions each capable of 
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directly binding ZgB, as the introduction of the FceRZ 
\ . 

regioii:' encompassed. by residues Trp17 to Lys128
, Tyr129 to 

AsP1r5 ~ Lys156 to Gln111 into the corresponding regions of 
hl'c.,azx was found to impart ZgB binding to hl'c.,azz ( 17, 

5 20) • These data suggest at least 4 rf!tgions of hl'c£az 
domain 2 contribute to the binding of ZgB, Ser13 to Phe10

', 

Arg111 to Glu115
, 'l'yr129 to Asp135 and. Lys1

" to Zle111
• Three of 

these regiODS correspond to the 3 regiODS identified. herein 
as important in the binding of ZgG by Fc.,RZJ:, Arg111 to 

10 Glu125
, Tyr129 to Aap135 and. Lys1

" to J:le111
, which encompass 

the B-C, C'-B and F-G loops respectively. Thus, as 
described. herein for hl'c.,azz, these findings implicate the 
B-C, C'-B an4 F-G loops· juxtaposed. in domain 2 at the 
domain 1 interface, as the crucial lgB interactive region 

15 of ~c£Rl. 

BXAMPLB 2 Characterisation of Domain 2 of l'clltll 
D~S AD MBBODS 

Mutants were constructed. and constructs used. to 
transfect cos cells as in Bzample 1. 

20 ~S AD DJ:SCDSSJ:OB 
Ac!ditional mutants of domain 2 of l'c'VJlII ware 

mad.a. Three point mutatiODS where a single amino acid. 
residue was changed. to alanine ware constructed. The mutant 
cDRAs were used to transf ect cos cells and teated for the 

25 ability of the proteins encoded by the mutants to bind 
b11•en IgG1 dimers. Mutations at Aan123 and Gly12' has no 
effect on binding whereas mutation at Lys125 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 •. '!he results indicate that the 123 and. 124 positions 
do not contribute to binding site and that the 125 position 
is.involved. in binding. 
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CODStfUction of' C' - C bFcyRZJ: Al.a point mt1111.t CDlas 

t.' 
Asn~3-Aia, cc-01 + BGS and cc-02 + RR1 
Gly124-Ala~ CC-03 + BGS and CC-04 + RR.1 
Lys125-Ala, cc-os +BGS am CC-06 + RR.1 

Oligcmucleotide sequences and their positions of 
hybridization with the l'cyR:C:C a• cmtA are aa follows: 

CC-01, 5'-CA'Pl'C'Pl'CCAGGCAGGAAAA'l'CCCAG-3'! (nucleotide 
position 467-498); 
cc-02 5' -cmGGA~CCTGGAAGAATG-3', (467-494 > · 

10 CC-03 5 I -CftCCACD.A~'l'CCCACD-•.A'l"l'C-3,, (473-500) I 
CC-04 5'-GAA~~'l'l'CTGGAAG-3', (473-500); 
CC-05 5' -CCAGAA~'!'CCCAGAAA'l'l'C-3', (476-500); 
CC-06 5' -GAA'l."!'temGGATGC'l'CCA'l'l'CTGG-3', (476-500). 

15 
BDDLB 3 Comparison of the binding of human IqG1 &De! 

Id2 to the.Alanine mitants of l'cyRII 
'l'he binding of human. :CgG2 was also assessed &De! 

some similarities and differences in the nature of 
mitations that affect binding of IgGl or IgG2 were observed 
(l'ig. 7) • 

20 llu.tations of :Lya113 , Pro114 , . i.eu115
, Phe119 , Bis131, 

I 155
, G151 c!ecreaae J:gG1 and IgG2 binding. 

llu.tation of va111• decreases IgG1 binding only. 
llu.tation of ser13°, Leu133

, Asp133
, Pro134

, 'l'yr15' 

re4ucea IgG2 binding Olily. 
25 llu.tation of 'l'br151 am Leu151 also enhances IgGl 

and IgG2 binding. 

BDDLB 4 '1'he J:qB Binding Site of l'c;.RI 
Similar experiments to·thoae 4eacribed for the 

IgG receptor l'c.,RI:C were performed on the :i:gB receptor, 
·30 l'CeRI. 

'l'bree regions of ~ IgB receptor were the target 
of mutagenesis e:xperiments. These regions defined by 

. 

( 
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reaiduea 112 to 116, 129 to 134 and 154 to 161 are located 
\ in the aecond domain of l'c8RI. 'l'he experiments where 
~ ''\._ 

perfgrme~ wherein individual amino acid residue• were 
> 

mutated to alanine and the effect on IgB binding measured. 
Mutation of the l'C8RI was performed byrsplice overlap 
extension on described for the l'c.yRII using the 
oligonucleotides shown in rig. s. 

Mutation of 'l'yr131 or Glu132 profoundly decreased 
the capacity of l'c8RI to bind IQ'B (l'ig. 6). By contrast 

10 mutation of 'l':r:p130 resulted in ~cement. or improvement of 
IgB binding by l'c8RI. 

Mutation of the residues in the segment from (and 
including) residue 154-161 also showed that mutation of 
Val 155 completely ablated binding and mutation of Leu151 or 

15 Aap159 also decreased IgB binding. Purthezmore mutation of 
'l':r:p1

H, 'l'yr110 or Glu111 enhanced IgB binding to l'cgltI • Since 
domain 1 is also involved in :tg binding and since we have · 
developed a molecular· model of l'c.yRII and since we know 
l'c.yRII and l'c8RI are highly related proteins it is likely 

20 that similar regions of l'c8RI domain 1 to.those of l'c.yRZI 
will be involved in binding i.e. in l'c8RI the, A/B loop 
residues Aan10 

- Asn21
, CIC' loop, residues Asn'2 

- Glu'7 and 
the B/I' loop residues Lys59 

- Asp12
• 

on the basis of these studies it is clear that 
25 certain residues have a ma~or role in l'c8R interaction and 

that :manipulation of these residues would be useful in the 
prod.uction of useful phazmaceutical or diagnostic reagents. 
'l'hus mutation of 'l'yr131 , Glu132

, Val 155
, Leu151

, Aap159 all 
c!ecrease l:gB binc!ing. Conversely mutation of 'l':r:p130 , · 'l':r:p1ss, 

3 0 'l'yr1'° or Glu111 all improve l'c8RI function since these 
mutant receptors are able to bind IgB more effectively than 
the wild type receptor. 

BXAllPLB 5 Bf f ect of Chimeric Receptors on IqB Bindina 
DmDLS Alm DftODS 

Chimeric receptors were made as described in 
Bzample 1. Chimeric receptors wez;-e produced which have 
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Domai~ 2 of the l"ciRII but have varying components in 
Domaia ~. The terminology is as follows: 

££'Y : 

G . • 

Bl' . . 
CC': 

·denotes a receptoZ. with Domains 1 & 2 from l"ceRII 
·&Dd a tranamed>rane region :!rom Pc'YRII. filis was 
,U8ad aa a Coiltrol. 
denotes a receptor with Domain 1 from l"c'YRII, 
Domain 2 from l"ceRII an4 a tr•n•membrane region 
from l"C'YRII. 
denotes y'ey which contains the G strand from 
l'c£RI 
denotes yey which contains the B/I' loop from ( 
l"C£RI 
4eziote• 'Y£'Y which contains the CC' loop from · 
l"ceRI 

'l'he oligonucleoti4es uaed to create the above 
chimeric receptors were as f ollowa : 

CC' HB.1 + LR3 
LR4 + BGS 

HB.1 + BG32 
BG33 + BGS 

G Rill + LR1 
LR2 + BGS 

&1 an4 BGS are as 4eacribe4 in Bz•nrole 1. 

25 Antiaenae LR1 5' - GGftCA~GGC'!GGTCHGC-3' 

Sen•e LR2 5' - CAGCC'l'CAG'l'GAACCTGTGTACC-3' 
Antisenae LB.3 5' - CG'l'C'l'C'l"l'C'l'GACAGGC'l'GCCA'Pl'GTGGAACCAC-3' 
Sense.LB.4 5' - G'l'CAGAAGAGACGAAftCACCCAGCTACAGG'l'CC-3' 
Antisense BG32 5, - UA'l"ft'GGCA':TCACAA'l'A~cmm;Q-3, 

30 senae BG33 5' -

AA'l'A'Pl'GTGAA'l'GCCAAA'?ft'GAAGACAGCGGGGAGTACAC-3' 
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The efficiency of binding of the chimeric 
receptors to ZgB was assayed using ZgB coated erythrocytes 

~ . . 

on JQOno')..yers of cos cells transfected with cDllA encoding 
. ' 
the constructs described directly above. :aadiolabelled Fe 
portion of ZgB was used in the study ~f the chimeric 
receptors. 

usuurs & DJ:SCUSSJ:OR 

The results of the rosetting assay showed that 
the cells transfected with the CC' chimeric construct 

10 rosette less well (data not shown) than the other 
transfectants. 

'l'b.e chimeric receptors were subjected to a 
quantitative· assay using radiolabelled Fe portion of ZgB 
(see Fig\lre 8). 'l'b.e chimeric receptor yey restores binding 

15 to the same level as that seen in the noz:mal receptor (eey 
in this case). Tb.is implies that the BF and the G regions 
are important in binding in FcER:t:t. 

20 

BXAMPLB 6 Production of a soluble polypeptide with Fe 
bindina ability and production of the 
FCyB:t:t l'Usion Protein 

'!'WO examples of the genetically engineered 
polypeptide of the invention are recombinant soluble Fc')'RZZ 
(which consists only of the extracellular domains of 
Fc')'R:t:t) and a.~usion protein consisting of human serum 

25 allNmin genetically fused to the extracellular domains of 
rey1t:n:. 

'rhe reeombinant soluble Pc receptor (rec. 
aFCyR:t:t) can be generated using standard mutaganesis 
teebniques including splice overlap extension (SOB) as 

30 described earlier. . 'l'b.8 reyR:t:teDllA or genomic D1IA or a 
eombination thereof is mutated such that a translation 
termination codon (e.g. 'l'AA,'l'GA OR 'l'AG) is inserted into 
the D1IA in a position that will terminate the translation 
of RHA derived from such mutant DRA to yield proteins 

35 containing the :tg binding extracellular region without the 
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trana~rane anchoring segment. 

& ' 'l'hus a molecul·e was generated J::)y using SOB to 
intifbduae the codon, 'l'AG, 3' of the residue 170. 'l'his 
:mutated :DD was introduae4 into several expression systems 
an4 a polypepti4e w:Lth Fa binding ability was obtaine4. 
!'he expression systems included CHO cells, fibroblasts, a 
yeast (Pic:b.ia pastoris) an4 baaaulov~rus. 'l'he molecular 
weight. of the rea.sFayRII varies aaaorCling to the 
expression system., :Le. 30 ED from CRO cells or 26 ED from 

10 Pic:li:l.a past:oris. !'his :Ls due to 4:1.fferenaes in 
glyaosylation. Clearly many other e:xPreasion systems aoul4 
be used including bacteria, plants and m•-nala. 

'l'he second ezample of a polypeptide of the 
present invention :Ls a fusion protein which :Ls pro4uaed J::)y . . 

15 fusing DD enao4:liig a polypeptide With· Pc b:LDC!:Lng ability 
to DirA enao4:Ln0 a different protein to generate a new 
protein which retains.Fa b:lnd:l.ng ability. such new protein 
would :l.nalu4e hum&n serum aibumin fuse4 to FayRII. !'his 
protein can be generated using SOB to fuse the :DD encoding 

20 . BSA to FayRII. 'l'his is done in such a way that the 
res:l.Clues near the c terminus of BSA are fused to amino acid 
res:l.Clues in the amino terminus of PayRII. It is important 
to note that altho1lgh in this an..,le FayRII encoding DD 
:Ls used in the fusion protein, :Lt :La also poaai~le to use 

25 DD enc::od:Lncr other prote:l.Dll such as the DD enc::o4ing the Pa 
receptor-like molecules described earlier. 

-.mrn.s r. .macms 
'l'h8 BSA:PCyRII fusion protein was produced 

aaaorCl:l.ng to the foll.owing methoc!. Ol:l.gonualeoti4es B'l'4 an 
30 B'l"7 were use4 to ·amplify the BSA DD. B'l'4 contains the 

restriction sit•· (Bao R:-=> for cloning and B'l'7 contains a 
aequ.enc::e that overlaps with PayRII. The sequences are as 
follows: 

B'l'4 s , A'l'CGA'l'GAA.ftrCA'l'GAAGAAG'l'GG'l'GGG'l'AAC 3 I 
35 B'l'7 s I GGGGGAQC/GCC'l'AAGGCAQC'l"l'GAC 3 I 

.,. 
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The Bco RI restriction site is shown in bold in 
\ 

H'l'4 ~ve. JUat adjacent to this is the ATG which is the 
HSAt'8t~ codon. A slash in tb.e H'l'7 sequence shown above 
denotes the l'cyit:n:-sSA junction. 

Oligonucleotides B'l'8 and B'l'~ ware used to amplify 
the required segment (eztracellular domains) of l'cyitII. 
H'l'8 contains a sequence that overlaps with the BSA sequence 
(and also oligonucleotide B'l'7). B'l'S also contains a 
translation te:r:mination codon as wall as a restriction site 

10 (Bao RI) for cloning purposes. The sequences of the 
oligonucleot14es are as follows .: 

H'l'8 S'S CCTTAGGC/GC'!CCCCCAAAGQCTG 3' 
·R'l'5 5' CCCCATcATGU.rl'CC'l'A'r'rGGACAGTGATG 3' 

'1'ha slash in the B'l'8 sequence shown above denotes 
15 the junction between BSA and l'eyitII encoding DNA. 

The Beo RI site ·iD HTS is denoted by bold typ~. 'l'he 

te:r:mination codon, CTA is adjacent to the Bao RI site. 
Rote that H'l'7 and B'l'S are antisense sequences. 

'1'ha constructs made were used to transf o:r:m .P1c:b.:l.a 

20 z,astor1s cells. Western blots of the proteins expressed 
were conducted. 

IQISUL'N &: DJ:SCUSSJ:OB 

A West.eJ!'ll blot was perf o:cm.ed using a polyclonal 
ant.i-l'c'YIUI antibody. '!he supernatants from the 

25 t.-.nafozmad yeasts were tested with the antibody and tb.e 
results demonstrated that only the supernatants from 
BSA:l'eyitII transfected cells and the cell transfected with 
a construct encoding soluble l'eyitII reacted with the 
antibody. 'l'he controls did not react (results not ab.own). 

30 .'l'ha western blotting detected a protein of 
approzimately lOOKD which is of the expected molecular 
weight being 67KD from BSA plus 30kD from l'eyitII 
extracellular domains. A recombinant l'cyitII of 30kD was 
also detected by the antibody. 
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\ 
The lOOKD protein produced bound to 

inmmo~obulin· coated beads but not to l'ab' 2 coated beads 
ind.tcat:tng· that it.has specificity for the l'c portion of 
:EgG. In addition aeq11encing of the SOB produce confi.rmed 

5 the predicted aequ.ence of the fusion· protein as shown in 
rig. 12. 

10 

It is clear that l'cyR extracellular domains can 
be attached to a4ditional molecules 8nd. still retain rc 
receptor activity. Since there are a number of J'c 
receptors closely relat&d to the ~cyRII, especially in 

' ' ' 

their Ig binding extracellular regions, it :ls clear that 
modif :lcat:lons of the tl'P• described for l'C'YRII would also 
be possible for these other l'c receptors such as l'c'YRI, 
rceaz, l'C'YRIII and. rcaa.I. This appears to.be particularly 

15 the case when the receptors :mentioned immediately above 
have essentially the same number of amino acids in the 

extracellular regiona. In addition the l'ceRI, l'cyRII, rcaa 
and PceRIII all have extracellular regiona that are 
organised into two di-sulphide boD4e4 domains that are 

20 members of the innnunoglobulin super family. Furthermore, 
the ligands for Pc'VJlII, l'c'YRIII, rceRI and l'caJt. are all 
homologous. 

It :ls also clear that the non-Fe biD4:lng portion 
of the fusion protein may be attached to the other species 

25 receptors discussed above. 'll1e •foreign" component of the 
fusion protein may be an tmnJDOglobulin provided that the 
imau.nogolobulin woul4 be a tl'Pe unable. to bind. the. Pc 
b:Lmling portion·o~ tlie fusion peptide. For evmple, the 
extracellular portion of l'c'VJlII could be attached to IOll or 

30 · the extracellular portion of rceRI could be attached. to 
IgG. Other foreign protein components could include 
ovalbumin, other Pc receptors, cc:)mplimant, other . 
recombinant derived proteins inclu4ins1 CD46, CD59, DAI', 

CRI, CR3 an4 proteins especially those involved in . ' 

35 regulating inflammation including cytok:lnes and complement 
regulating proteins. The receptor could also be attached to 
other high molecular weight entities. 

.( 
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Although the above experiments contemplate 
. \ . 

pro4uftion of polypeptides according to the invention via 
recomb~t means it is also possible that polypeptides 

-· according to the invention could be generateCl by other non-
5 recombinant means. This could be ac~e~d by chemical 

means such as attaching the Fe binding portion of the 
protein to other molecules such as deztrans, lipids, and 
carbohydrates with the proviso that the molecules produced 
retain Fe binding ability. 

10 Figure 9 shows that BSA-FcyRII is specific for 
imlaunoglobulin, and that the fusion protein is correctly 
folded since the epitopes detected by the monoclonal 
antireceptor antibodies are intact. It also demonstrates 
that BSA-FcyllII binCls mouse .IgGl (:myl), IgG2b (y2b) and 

15 human IgG (BAGG) but it does not bind IgG lacking an Fe 
portion (1302). 

BXAHPLB 7 BSA;Fc'@II administered to an animal. 
Figure 10a.depicts curves showing the clearance 

of the BSA;FcyRII fusion protein from the blood of :mice. 
20 The animals were injected with either BSA:FcyRII fusion 

p:r;otein or soluble FcyRII and the disappearance from the 
circulation measured. 'lhe conclusions are that the half 
life of the receptor l'cyRII is approximately 40 :minutes 
whilst that of BSA:l'cyRII is 140 :minutes. Also the 

25 BSA:FcyRII persists for many hours, eg. 9% of the dose was 
present after 8 hours and 7% at 24 hours. In contrast, All 
the soluble l'cyRII was excreted. 

The appearance of any receptor or fusion protein 
in urine was monitored (l'ig. 10b). The soluble FcyRII 

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

BXAHPLB 8 Method of Removina Immunoalobulin 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 
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plas~horesis the solid support w:l.11 be a membrane or the 
like. '.. substrata may be silica such as in this Jlxample. 
Buma6 al&wd.n (native) and KSA:l'cyRJ::twere coupled to 
silica beacls .·in two separate preparations. 

The coU,pling of the protein to produce a reagent 
in accordanc:e with the present invention may be achieved by 

standard mathodli. J:n the present Bzample the hydroxyl 
groups on ··1:1le· silica baacls were replaced ·by amino groups 
via an exchange reaction with 3~aminoPropyltriethyoxyailane 

10 (APTS). Tb.is activates the silica bead8. Tb.a protein was 
mixed with a carbodudde (such aa .·m>c) and added to the 
activated silica beads. Carbozyl graups on the protein 
combine with the carbod:l.imicle to fom an o-aeylisourea 
derivative which in turn reacts with the amiD.O groups on 

15 the silica beacls to foz:m an amide with elimination of the 

urea derivative. 
i:n a different version of preparing .the reagent, 

the protein and carbodilmi4e were reacted in.the preaenee 
of H-hydrozysuccinimide to fozm a more stable amino-

20 reactive :l.ntez:mediate. ~-mercaptoethanol was added to 
queneh the unreacted carbodiimide. The pratein succinimide 
derivative was then added to the activated silica beads. 

The preparation of hu•en albamin attaehed to 
silica an4 BSA:l'c')'RlJ attached to •:1.1:1.ca was carried out as 

25 followa : 

so. mer 11112-silica beads 
0.,. mg of BSA mi BSA-l'c')'RII 
30 ag of Bl>C 

in :mPBS pB6 (4ml) incubated o/n at 4°c 

( 
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Table 2 
\ 

.. ''\. 
~ "'Zn 2 parallel tubes with BSA (plus 125I BSA) 

+BJ>C 

-BJ>C 

3 washes mPBS 
(pH 7.4) 

85% bound 
30% bound 

3 was~s O. lm HaBC03 

CpB 8.3) 
72% bound 
14% bound 

Table 2 shows that after conjugation of BSA to 
silica (measured by the use of tracer labelled BSA in 
mixture) , three washes with RaBC03 were required to remove 

10 non-specifically bound material. 

BXAMPLB 9 Ability OF BSA:Fc'@II to Bind I""'NDe 
Complexes 

&mZALS &: Dl'JIODS 

Similar to Bxample 7. Bach tube 2µ.g of silica 
15 matrix conjugated with either 1.8µ.g of the BSA:FcyRII 

fusion protein or BSA in a volume of 1m1 of !»BS and 0.5% 
BSA. Three hundred nanograms of either iodinated BAGG or 
monomeric IgG was added. Additional controls included tubes 
with no silica to deteza:l.ne non-specific depletion. 

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

In this Bxample t• ability of one of the 
PZ'Otains of the present invention, BSA:FcyRII to bind 

25 i""'Nlle complexes as represented by BAGG is illustrated. 
file ability of the proteins of the present 

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

30 specifically bind :l.mmunoglobulin complex as opposed to 
monomeric Ig. 

file binding of :Lamme complexes in the form of 
BAGG was to BSA:FcyRII was tested. These results are 
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desc.r~bed in Table 3. 
~, 

- Table 3 

sumo.rt T.race.r·Lig:and % Ligand Bound* 
BSA-PcyR:I Bagg 35.5 31.5 
BSA Hacrcr 4.0 5.4 

*bound after overnight at 4°C PBS+0.5 BSA 

. . 
Table 3 describes tb.e binc!incr of :lmnme complexes 

in tb.e form of aggregated lg (BAGG) to the BSA:PcyRlla 
fusion protein but not to BSA on silica. 

10 The interaction of BAGG with BSA:PcyRll was 
studied. Thia is shown inPigu.re 11. 

'1'he .results shown in Figure 11 inc!icate tb.at 
the.re ia a clear dif f e.rence in the bind:l.ncr of labelled HAGG 

to ~SA:FcyRll compared to bind:lncr to BSA. In a44:1.t:lon they 

15 show tb.at as the concentration of unlabelled competitor 
HAGG is added, the b:l.D4incr of labelled BAGG :ls 
progressively :l.Dhibite4 to the level seen in BSA-ail:lca. 

BXAHPLB 10 ·Tmmt,me Complex Assay 
The polypeptides of.the present invention a.re 

20 useful in detect:l.ncr the presence of i mnme complexes. In 
this example it is clear tb.at the polypeptides of the 
pre~ent invention can be used to detect imnme complexes 
aa4 tJ:aat certain modif icationa may be made to optimise the 
assays. 

25 'l'WO approaches are used ·in the.4evelo»ment of the 

·30 

imnNDe complex assays. The first utilises recombinant 
soluble (rec.aFcyR:t:I) in combination with anti-Fe receptor 
antibodies. The seconc! approach uses the BSA fusion 
protein. 

'1'he assays described in th:la example use an BLlSA 
f ozmat but the pr:l.neiples apply to &D¥ fozmat sucb. as 
cb.emilum:l.nescence, biosenaor, agglutination, etc. 

.. 



W096/08512 PCT/AU9S/00606 

- 57 -

JaTBRX&LS .um llBBODS 
\ 

n.-..nllllJI t. CCllPLBZ ASD.Y ( J:CA) . 

coat~ '\icrotitre Striple11s with 8.26 llmloc1cma1 .antibody 

8.26 monoclonal antibody (mAb) diluted to 5 µg/ml 

5 in. carbonate buffer pH 10. 0. Aliquot SQ ul volumes of 

diluted 8.26 mAb were placed into Rune max:lsorp m:lcrot:ltre 

str:lpwells an4 incubated at 4°C for 12 hours. 8.26 IDAb 

coatec! microtitre str:lpwells are stable for at least two 

weeks. 

10 B:lD4i DQ' capture of . BecOllbillant Fc:BJ:J: 

'l'h.:ls step :ls perionaad :lust prior to assay. 

Stripwells were c!ecanted prior to assay an4 wash .x2 with 

PBS/0.2%BSA p8"7,.4. Wells are blocked by ad4ing 200 µl 

PBS/2%BSA pB7.4 then incubated for 30 min at room 

15 temperature. 'l'h.is was decanted anCl 100 µl recombinant 

FcllII was adc!ed, 1µg/m.1 per well. '!'his was then incubated· 

at 3'7°c for 30 min. Wells were then washed x4 with 

PBS/0.2%BSA. 

B1iaa Assay 

20 Standard (100 µl), control or test sample were 

added per well. A ata:adard curve was prepared by diluting 

heat aggregated IgG in PBS. 'l'h.is was incubated at 3'7°C for 

30 min. then washed x4 with PBS/0.2%BSA. Working dilution 

of goat anti-lDiman IgG alkaline phosphatase conjugate (100 

25 µl) (Sigma) was added anCl then incubated at room 

temperature for on hour then washed x4.with PBS/0.2%BSA. 

p-nitrophenyl phosphate substrate (Sigma 104 phosphatase 

tal>lets:-2.Sm.g.m.1 carbonate buffer) (100 µl) was added and 

this was incubated at room temperature in the dark for 30 

30 min. then the reading was taken at OD 405 am. Note: Samples 

tested for anti-mouse reactivity by substituting mouse 

IgG2b (Sigma llOPC-141) for 8.26 m.Ab. 

Fig. 13 shows that BLISA plates were coated with 

rec.sFcyRZI deDoted in the figure as rsFc'YllI:C or with 

35 BSA:Fc'YRI:C fusion protein (denoted in the figure as rsHSA-
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PCR).,Aggregated iammoglobulin (BAGG) was titrated and 

bound&"1"'1n0globulin detected using BRP conjugated anti­
hUDlllb. Ig·. 

·using standard protocols for attacbment of 
5 proteins to BLISA plates it _:Ls clear Cb.at •spacing'' the 

protein with re binding ability away from th& surface 
improves the activity of the prote:l.D. ~:La can be 
accomplished by standard mathodil such as by using an 
antibody that binds to the polypeptide.of the invention or 

10 by attaching the extracellular domains of the polypeptide 
to another molecule such as a prote:l.D, dextran, etc. A 
useful antibody for a spacer :Ls antibody 8.2 or 8.26. 'l'ha 

detection of i'D"'me complexes in the fora of BAGG or in 
serum of patients with rheumatoid arthritis is improved by 

15 using these approaches. Table III below shows that 
rec.arcyRIJ:·bou.Dd to anti-rca antibody binds preferentially 
to BAGG Qvar monomeric Ig (measured OD 405ma). ~e 

20 

25 

monomeric lg is contaminated with 10-20% aggregates. 

Table .& 

llcm.clllleric V Beat .Aggregated. J:gQ (OD 405 Diil) 

CClllO Dall%% . :UOU% oaiy :Uoll.%% :EIG* :Ud%% + --
Dg/111 

750 33 2H 1230 

500 23 2H 1131 

250 15 202 1"' 

125 11 151 1030 

12.5 2,. 122 tH 

31.3 24 102 808 

Bl.UJi: 21 59 '5& 

In this connection Fig 14 shows Bl:Lsa plates were 
either coated with anti-re-ya.II antibody 8.2 aD4 then with 
rec.srcya:n: (A) or with rec.arc-ya.II (B). After blocking 
with BSA sez:wa from a patient with rheumatoid arthritis was 

THIS SHEET HAS BEEN 
REPLACED 

( 
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added and bound immunocomplexes resolved using HRP 
\ . 

con:lunated anti-human Ig. Using either of the above 
.~, . 

appr,Jac:hes imnme complexes can be detected. Clearly 

variations OD the above methods may be used. 

BXAHPLB 11 Immunophoresis Device & Methods of Use 

I"""UDe complexes may be removed from the 

circulation using the polypeptides of .the present invention 

attached to a solid .support in a plasmaphoresis device, for 

example. Attacbment of such polypeptides to a solid 

10 support such as silica was discussed earlier in respect of · 

HSA:PcyR.II. 
To demonstrate tbat the BSA:•cya.II protein :Ls 

functional the following tests were ccmc!ucted. It bas been 

demonstrated tbat innmme complexes (iD the foZ'lll of BAGG) 

15 bind to BSA:PcRII and not to BSA or BSA:silica. See 

Pigures 11, 14, 15 and 16. Pigure 14 demonstrates tbat 125I 

labelled BAGG {A) or monomeric Ig (B) was incubated with 

HSA:PcyR.II-silica or BSA silica for up to 20 hours at room 

~emperature. Samples were removed at various time points 

20 and HAGG or Ig remaining after removal of the silica 

complexes was determined. Pigure 15 shows :l"""UDe complexes 

are depleted from liquid by incubation with HSA:PcyR.II 

proteiD-silica resin bat not by BSA-silica resin. 

We bave also demonstrated tbat ~ric innnunoglobal:l.n 

25 does not bind to BSA-PcyR.II. In this cozmect:l.on see Pig 16 

:1.n which 1D.ODOmer:l.c radio-labelled i1D'DUDOglobalin does not 

bind to BSA-PcyR.II silica or to BSA-s:l.1:1.ca. 

BXN«pLB 12 Assay for the niscoverv of Antagonists to 

Pc JleC?eptors 

30 A cell £re• system bas been devised to detect the 

presence of compounds tbat inhibit the activity of Pc 

receptors. ID the present example PcyR.II is exemplified 

but the strategy is equally applicable to other Pc 

receptors. 
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, The principle of the invention is to use known or 
~ompounds to attempt to inhibit the·hinding of 
polySSept:i:.,es with l'C hiDding ability to innmme complexes. 
The polypeptides of .the present invention may he labelled 

5 directly or indirectly. These polyp.Ptidea may he 
rec.sl'cy!lII or BSA:l'cRII. ID the format described, an 
BLISA assay is used wherein itmmme complezes are attached 
to a surface UDder ·standard incuhatiOD conditions. 
Polypeptides of the invention are directly labelled with a 

10 reporting enzyme, horseradish peroxidase (HRP) an4 mixed 
with the putative antagonists. 'l'b.is mixture ia added to 
the i"""'ID8 complexes and any i:abihition ~f binding of the ( 
polypeptides of the invention to itmmme complexes results 
in a decrease· in the colour developm8nt when BRP-suhstrate 

15 is added as per a st8rJdar4 BLJ:SA. 
It is important to note that any reporting 

substance could he used, eg. radioiodiDe, other enzymes 
such aa alkaline phosphatase, heads or erythrocyte to which 
the receptor had been attached, flurogen:l.c substances, etc. 

20 In the present format BRP is attached to BSA-l'c"fll::C::C. our 
results indicated that when llRP is used as a label it is 
necessary to employ a spacer :ln order.to preserve l'c 
binding ability. 

An alternative strategy which requires use of an 
25 indirect assay may he emploY8d. :en such an. asa&Y the 

polypeptide of th8 lnVent:l.on :I.a added to. a mixture of 
putative :l.nhib:l.tora aD4 the mixture is then added to the 
i11WJDe complexes which are attached to a surface. 
l'ollowing an. incuhation period the surf ace is washed and 

30 any l'c receptor that is hoUDd is ·detected using an.ti­
receptor antibody. Any antagonists of the l'c binding 
ability of the polypeptides inhibit the binding to immune 
complexes and r94uce potential s:l.gnal. 

Specifically the following protocol was used. 
35 BAGG plates were prepare~ hy incuhating 50 µ1-well HAGG at 

25 µg/ml in coating buffer (0.5H carbonate/bicarbonate, 
pR9.6), for 16 hours at 37°. Some wells contained no HAAG 



.; 

W096/08512 PCT/AU95/00606 

s 

- 61 -

as a negative control. iro prevent non-specific binding to 
\ the \urface, the wells of the plates were treated. with mPBS 

cont.ai~ng 1% (w/v) bovine serum. albumin at 3 hours at 37° • 
. ).· 

'l'he wells were then rinsed. three times by immersion in 
lllPBS. Samples containing soluble l'c'VJlII were diluted as 
required and add.ad. in a volume of 30 µl. Dilutions of a 
standard. of rec.sl'ciyRII were :lmld.e and added. in a volume of 
30 µl to generate a standard curve. Last, 30 µl of a 
detection reagent (consisting of a 1/1000 dilution of 

10 Amersbam (#9310) anti-mouse Igl'aJ)'2 fragment BRP conjugate 
and the anti-l'ciyRII antibody 8.2 at 0.6 µg/µl (in PBS, 1% 
BSA) was added. and incubated for 1 hour at 37°. Tb.a plates 
were then washed by immersion 8 times in PBST. Subsequently 

15 
ABTS reagent· was adcled (100 ml) and read at a 405 ma. 

'l'he data in Figure 17 4emonstrates that 
rec.sl'cyRII produced in m•mnalian cells (CllOrsl'cR) or in 
bacteria (C2rsl'c')'R2) or even as a fusion protein with a 
bacterial maltose binding protein (C2HBPrsl'cR) can be used. 
in this assay. Tb.a specificity of the assay is 

20 demonstrated by the fact that the molecule comprising a 
single l'cyRII domain (42) shows no detectable binding to 
inmzne complexes. 

It should be noted that in both ezamples it is 
possible that other receptors could be used to detect 

25 binding to other iDlllQDOglo:bulin classes and immune 
complexes such as :tgB an4 l'C£R, IoK and l'cµR or l'cyR:tI:t or. 
l'cya%I and IgQ complexes. 

We have been able to demonstrate that the above 
metJ:aod and variations thereof are able to usefully detect 

30 compou.Dd that inhibit the interaction of l'c')'RII with immune 
complexes. 

Specifically the following method has been used. 
BAGG plates were prepared by incubating 50 µ.1/well at 25 
µg/ml :Ln coating buffe~ for 16 hours.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 wi~h lllPBS containing .5% (w/v) Tween 20 
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(for ~ibrary screening) or 1% (w/v) bovine serum albumin 

for 3&i.eurs at 37°c. 
~ ··. The specificity teats for inhibition of binding 

of rec.sl'c-yRJJ were conducted as follows. Well• were rinsed 
5 3 time• by i-rsion in mPBS containing O. 05% (w/v) Tween 

20 (PBST). Serial 1:2 dilutiOD& in a volume of 25 µl of 
rec.sl'c-yRJJ (purified from aupernatanta of CBO cell• 
transfected with DD encoding rec.al'cRJJ) with starting 
concentration of 45 µg per µl. The BRP conjugated 

10 BSA:l'c-yRJJ fusion protein was added (25 µl at 1:100 
dilution). This correspond.a to approximately 4 µg/µl or 
40DM wrt. raHSA;,..l'c-yRJJ fusion HRP..;conjugate. 'this was 
incubatecl for 1 hoUr at 37oc. 

Screening of the libraries of compounds or 
15 biological preparations·· the inhibition of l'c binding 

act:l.v:l.ty were cond.ucted as follows. Wells were rinsed 
. . 

three times ;by t..,ersicm in IDPBS COntatning .05% W/V Tween 
20 (PBST). Solutions (2 µ1) containing compound.Ii.were 
a4d.ed to a solution containing BRP conjugated BSA:l'c-yRJJ 

20 fuaiozi protein (100 µl at_ 1:200 dilution). 'rhi• 
corresponds to approximately 4 µg/µl or 40 DH wrt rsHSA­
Pc-yRJJ fusion DP-conjugate). 'this was incubatecl for 1 
hour at 37oc tben 90 µ1 was transferred to a plate 
containing HAGG as defined above. 

25 Screen:l.Dg biological preparations or libraries 
for i:ahil:>ition of l'c binding ability (second version). 

Wells were rinsed by immersion of PBS as described above. 
Serial dilutions of the solution (patients sera or 
libraries of compouDc!s) in 100 µl of mPBS containing 1.0% 

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

washed 4 times in PBS aD4 then the BRP conjugated 
BSA:l'cyRJJ fuaion protein was added (50 µl at 1:100 
dilution). Thia corrtasponds to approximately 8 µg/µl or 80 
DH wrt rsBSA:J'c-yRJ:J fusion protein BRP-con:lugate. 'rh:ls was 

35 incubated for one hou"r at 37°C. The plates were then 
washed by 5 times immersion in PBST. ABTS reagent (100 µl) 

was a4d.ed aD4 this waa read at U05ma. 

( 
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Data (not shown) was generated by using . \ . . 
rec.l'i~II to specifically inhibit the bindillg' of HRP 
con~gat:ed BSA:l'cyRII protein to immune complexes that were 
attached to the plate surface. As increasing quantities of 

5 the rec.sl'cllII ware added to the assay the amount of llllP­
HSA:l'cyRII binding to BAGG decreased. 'l'hese results 
indicated that the binding of the llllP-HSA:l'cyRII fusion 
protein to ;mmu.ne complexes is specific and that inhibitors 
o~ the interact~ons between l'cyRII and ;"""'1118 complexes can 

10 be detected. 
In.another experiment (Fig 18) the presence of 

inhibitors of l'cyRII:immune complex interactiOZUJ were 
identified in the sera of patients.. In these cases the 
sera were titrated in the BAGG coated elisa plates and HR.P-

15 HSA:l'cyRII fusion protein was added. Clearly the sera of 
the patients containing rheumatoid factors inhibit the 
binding of the llllP-HSA:l'cyRII protein to innmme complexes. 
This is indicated bya reduction .in the absorbenc~ compared 
to that obtained usinsi normal sera (column 15). 

20 In another experiment the HRP-liSA:l'cyRII was used 
to screen a library of organic compounds. Thia library was 
produced by standard chemistry as described in Simon et al 
PR.AS 89 :9367 (1992) •Peptoids A llod.ular .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-BSA:PcyRII 
to immu.nogoblin is assessed by preincubating the library 
ocmponants (the compounds) with HRP-BSA:l'cyRII fusion 
protein or any other polypeptide of the present invention. 

30 'l'he polypeptides may be specific for other classes of 
i!IDD"moglobulin such as IQ'B or IgA. 'l'he llllP-BSA:l'cyRII is 
mixed with the compounds and the effect on binding to BAGG 
(or any imnmne 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 
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above. \ As an example of the type of results obtained, the 

maximua~inding i• indicated by an absorbance (at 540 ma) 

Of .Q9 units. :CD the presence Of ComPound 'l'Cl this 

absorbance value falls to .3085 which is equivalent to the 

background value, .304. 'l'Cl completell' inhibits the 
interaction with innnU.ne c0mplezes of the llllP polypeptide 

con:jugate. :cna4dition semi& compound.a clearly do not 

inhibit the interaction, for example RB1. Incubation of· 

the conjugate with RBl does 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 BAGG in the absence of any inhibitor. :Ct should ( 
be noted that these·.· functional ·assays· can be u8e4 to screen 

for inhibitors of Pa receptor function either by binding to 

15 the l'c receptor or by binding to the inmme complex ( IgA, 

J:gB, :CgQ, :cg11,. :CCJD) at the site where the Pc receptors 

bind. '!his second type of antagonist does not fit the 

classical definition of an antagonist of Pc 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 inhibit Pc.receptor funct:i.Oll and to ·the antagonists per 

ae identified· by such a method. 



W096/08512 PCI'/AU95/00606 

- 65 -

UJ'BRBNCBS 
1. UJ\keleaa,J.C., & l'reedman V.B. .. . 

~~·Rev. ImnnJDOl., 1988 §. 251-281. 
2. Van de Winkel, J.G.J. & Anderson, C.L. 

5 J. Leuk.. Biol., 1991 49 511-524 •. - . ·• 

3. Ra.vetch, J.V. & Kinet, J.-P • 
.Ann. Rev. JmnnJDOl., 1991 !. 45?-492. 

4. Graziano, R.I'. & l'ang•r, 11.w. 
J. TtftnnlDOl., 198? .!l! 3536-3541. 

10 5. Anderson, C.L., Shen, L., B:l.cher, D.M., Wawers, M.D. & 

Gill, J. K. 
J. Bzp. Ked., 1990 ill. 1333-1345. 

6. Rigley, K.P. & Klaus, G.B. 
Bur. J. Jnnmmol., 1989 ll 481 

15 ? • Stuart, s.G., Troust:l.ne, 11., Vawc, 'l'., Koch, 'l'., 

Martens, c., Hellman, I. & Moore, K. w. 
J. Bxp. lled., 1988 166 1668-1684. 

8. Bibbs, 11.L., Bonac!onna, L. Scott, B.11., 
McKenzie, I.l'.C. & Hogarth, P.H. 

20 Proc. Hatl. A.cad. Sci. (USA), 1988 .!! 2240-2244. 
9. Stengel:l.n, s., Stamenkovic, I. & Seed, B. 

BllBO J., 1988 1. 1053-1059. 
10. Brooks, D.G., Q:l.u, W.Q., Luster, A.D. & Ravetch, J.V. 

J. Bxp. 1184., 1989 i:zjl 1369-1385. 

25 11. Stuart, S.G., Simister, H.B., Clarkson, S.B., 
Shapino, II. & . Mell.man, :E • 

BllBO J., 1989 365?-3666. 
12. Allen, J.M. & B. seed. 

Science, 1989 .a!!, 378-381. 
30 13. Simmons, D. & See4 B. 

Nature, 1988 11! 568-570. 

14. Ravetch, J.V. & PeJ:Uss:l.a, B. 

J •. Bxp. Med., 1989 i:zjl 481-491. 
15. Shimizu, A., 'l'epler, I., Bemfrey, P.H., 

35 Berenste:l.n, B.B. and Leder P. 
Proc. Hatl. A.cad. Sci. (USA), 1988 .!! 190?-1911. 



W096/08Sl2 PCT/AU95/00606 

- 66 -

16. ~liszawski, C.R., March, C.J~, Shoenborn, M.A., 

Cibfel, S. & Li, S. 
~J. izp. 1184., 1990 .!!! 1665-1672. 

17. Hulett~ K.D., llaltenzie, l.P.C •• Hogarth, P.H. 
5 Bur. J. lnnmmol., 1993 a 640-645'. 

18. Hogarth, P.H., Hulett, K.D., lerino, P.L. Tate, B., 
Powell, K.S •• Brin.kWorth, R.l. 
:EIDmunol. Rev., 1992 125 21-35. 

19. lerino, P.L., Hulett, K.D., llOKenzie, l.P.C. & 
10 Hogarth; P. K. 

J. nnnmno1., 1993 150 1794-1799. - ' 

20. Hulett, K.D.-, Witort, B., Brinkworth, R.:t., 
llaKenzie, l.P.C. & Hogarth, P.H. 
J. Biol. Chem., 1994 269 15287-15293. 

15 21. Tax, .W.J.K., Willems, B.W., Reekers, R.W. Capel, 

P.J.A. & Koene R.A.P. 
Nature, 1983 304 445-447. 

22. waz:merdam, P.A., vazi 4e Winkel, J .G.J., Vlug, A., 
Westerdaal, lt.A.L •• Capel, P. J. A. 

20 J. lnnDUDol., 1992 147 1338-1343. 
23. Tate, B .J., Witort, B., McKenzie, :c .P .c. & 

Hogarth, P.H. 
:c..mmo1. and cell Biol., 1992 70 79-87. 

24. Bibbs, M.L., Hogai:th, P.M •• llaltenzie, :C.P.C. (1985) 
25 :cnnmmogenetics, 1985 ,aa 335-348. 

25. Lah, M., Qu.elch, K., Deacon, lt.J., lleltenzie, :C.P.C. & 
Hogarth, P.H. 
l'D'DUDOgenetics, 1990 J!. 202-206. 

26. Robinaon, K.W. 
30 J. Biol. Chem., 1993 .aJ.l 12736-12743. 

27. Horton, R.H., llUDt, H.D., Ho, S.lt., Pullin, J.K. & 
Pearse, L.R. 

Gene, 1988 11. 61-68. 
28. Sambrook, J., Pritach, B.P., and llaniatia, T. 

35 (1989) llolecular cloning: A Lal>oratory Manual, 2D4 
Bd., Cold Spring Harbor Lal>oratory, Cold Spring 

Harbor, RY. 

( 



W096/08512 

- 61 -

29. van Doren, It., Banahan, D., & Gluzman, Y 
J .' Virol •, 1984 so 606-614 • .• 

PCT/AU95/00606 

t. . - . 
3 o • Jan~r, F. , Ricklen, s. , and Coulson, A. R. ( 197?) . . 

Proc. Natl. Acad.. Sci. (USA), 1977 li 5463-5467. 
5 31. Itraft, R., Tardiff, J., Itrauter, ~.s. and 

Lainward., L.A. 
Biotecbniquas, 1988 .§., 544-54?. 

32. seed., B., and Aruffo, A. 
Proc. Natl. Acad.. Sci. (USA), 1987 .!! 3365. 

10 33. Lopez, A.I'., Strath, II. and Sanderson, C.J. 
Imnnmology, 1983 il 503-509. 

34. By, P.L., Prowse, S.J. and Jenkins, C.R. 
Innnunochemiatry, 1978 12. 429-435. 

35. Pietersz' G.A., Itanellos, J. & llcltenzie, I.F.C. 
15 cancer Rea., il 4469-4476. 

36. Parish, C.R. and Hayward., J.A. 
Proc. R. Soc. Lond.. (Biol.), 1974 187 47-56. 

37. Barlow, B. and. Lane, D. (1988) 
Labelling antibodies. In Antibodies - A Laboratory 

·· 20 Ila.Dual. Cold. Spring Barbor Laboratories. Cold. Spring 
Barbor, NY. 

38. Farber, D.L., Giord.a, R., Nettleton, 11.Y., Trucco, II., 
JtochaD, J.P. & sears, D.W. 
J. Innnuuol., 1993 150 4364-4361. 

25 39. Bibbs, 11.L., ~lvamm, 11. & Carpen, o. 
J. I"""'UlOl., 1994 1ia 4466-44?4. 

40. Mallimaci, II.A., Chizzonite, R., Griffen, 11., 
llettleton, 11., Bald.mi, J., Tsien, W-B. & JtochaD, J. P. 
J. Biol. Chem., 1993 ail, 22079-22083. 

30 41. Riske, I'., Hakimi, J., llallamaci, II., Griffen, II., 
Pilson, B., ~bkes, R., Lin, P., Danho, w., Kochan, J. 
& Chizzonite, R. 
J. Biol. Chem., 1991 .i§! 11245-11251. 



W096/08512 PCT/AU95/00606 

- 68 - · l:lllllll llllll IHll 11111111111 
* C L M S * 

. CLADftl 
1. ~,, An isolated polypeptide with Pc binding ability, 

wherein ·i:he polypeptiCl.e is altered compared to a native Pc 

receptor by addition, deletion an4/or ~ubstitution of one 
. : ... 

5 or more amino acids compared to said native receptor an4 

said alteration results in improved characteriatica 

compared to said native re~eptor. . 
2. 'l'he polypeptide of ciaim 1 which is an Fe 

receptor-like m.o.lecule with an altered ability to bind Fe 

10 wherein said altered ability is brought about by alteration 

of one or more amino acids which affect immtU10globulin 

binding ability. ( 

3. 'l'he polypeptide of claim 1 or claim 2 which :Ls 
able to b:LD4.%gG, %SJB, IgA, Igll or Ig». 

15 4. 'l'he polypeptide of claim 3 wherein the 

alterations are :Ln the f.~rat an4/or second domain. 
5. imi8 polypeptide of claim 4 wherein the 

alterations are in A/B, C/C' an4/or B/P loops of domain 1 

an4/or G/A atran4 an4 where the polypeptide is able to b:LD4 

20 ~gG or IgB. 
6. 'l'he ~olypeptide of claim 4 wherein the 

alterationli are :Ln B/C, C'/B, an4/or F/G loops of domain 2 

an4 where the polypeptide is able to b:l.Dd IgG or IgB. 

7. 'l'he polypeptide of claia 5 or claim 6 having 

25 enhanced ability to bind Fe compared to a native Pc 

receptor·iD a_ given claaa. 
8. 'l'he polypepti(le of claim 7 wherein the 

alt9rations are in the first domain at amino acid positions 

133, 134, 158, 159 an4ior 160 compared to a native Pc 

30 receptor. 
9. 'l'he polypeptide of claim 8 wherein the amino 

acids are changed to alanine. 
10. 'l'he polypeptide of claim 9 wherein Asp133 aD4/or 

Pro134 are changed to alanine. 
35 11. 'l'he polypeptide of claim 7 wherein the 

alterations are in the second domain at amino acid 

positions 130, 156, 160 and.tor 161 compared to a native Fe 

THIS SHEET H,1\$ BEEN 
REPLACED 
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receptor. 
12. ~, 'l'he polypeptide of claim ~1 wherein the amino 

acid~ attered are changed to alamima. 
13 • 'fhe polypeptide of claim 12 wherein 'l'rp130 , 

5 'l'rp156
, 'l'yr160 UJIJ./ or Glu 161 are change"- to alanine. 

14. '1'he polypeptide of claim 4 having a reduced 
ability to bind i""'NDOglol:Julin compared to a native Pc 
receptor in a given class. 
15. 'fhe polypeptide of claim 1 wherein the 

10 polypeptide is altered compared to a native Pc race»tor 
such that the size of the polypeptide is iarger than said 
native Pc receptor. 
16. 'fhe polypeptide of any one of claims 1 to 15 

which is soluble. 
15 17 • 'l'he polypeptide of claim 15 or claim 16 wherein 

said size ia 67 to 1000 kl>. 
18. 'fhe polypeptide of clatm 15 :l.n the fom of a 
fusion_ protein comprising an Pc binding component and a 
fusion component. 

20 19. '1'he polypeptide of claim 18 wherein. the Pc 
binding component is an extracellular region of a native Pc 
receptor, a portion of aaid native Pc receptor or the 
polypeptide of any one of claims 1 to 7. 
20 • The polwept:lde of claim 19 wherein the fusion 

25 component :la a phya:lolog:lcally tolerated protein or other 
molecule selected from the group of hwaan serum albumin, Pc 
receptor, compl8mant regulating molecules, compleD!tJ1t 
receptors, cytokine receptors, deztran, carbolydrate, 
polyetheylene glycol and synthetic polymers. 

30 21. '!ha polypeptide of claim 20 comprising 
HSA:Pc')'RIX. 
22. '!ha polypeptide of claim 1 comprising a component 
capable of datact:lon. 
23. '1'ha polypeptide of claim 22 wherein the component 

35 capable of detection comprises a direct or indirect label. 
24 • '1'he polypeptide of claim 23 wherein said 
component capable of detection is a rad:lolabel, 

-------· 
THIS SHEET HA.S BEEN 
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chmd.~uminescent label, chrom.ophoric label, a labelled 

antibtKlr, or a· detectable enzyme such as horse radish 

peroxid8.'se or alkaline phosphatase. 

25. A metb.od of testing a compound for its ability to 

5 act as an antagonist of an Fe receptor said methOd 

comprising contacting the compound with a polypeptide with 

Pc binding ability or a Fe receptor or part thereof unclar 

conditions anc1 for a time sufficient to allow any binding 

of the compound and the polypeptide or Pc receptor or part 

10 thereof to take place,, and then determining whether binding 

has occurred. 
26. 'l'he method of claim 25 wherein the polypeptide of f 
any one of claims 1 to 7, 14, 15 and 22. 

27. 'l'he method of claim 25 wherein said compouncl is 

15 tested for its ability to i:ahibit binding of IgG or IgB. 

28. AD antagonist compound isolated by the method of 

claim 26. 
29. The antagonist of claim 28 wherein said compound 

is capable of blocking the function of the A/B, C/C', 

20 and/or B/F loops in the first doJiain and/or the B/C, c' /B 

and/or F/G loops in the second domain and/or the G/A strand 

of an IgG or an IgB Fe receptor. 

30. 'l'he antagonist of claim 28 which acts by binding 

Ig rather than Pc receptor. 

25 31. A phaEm&ceut:Lcal composition comprising the 

polypeptide of any one of claims 1 to 21 or the antagonist 

of claim 28 together with a pharmaceutically approPr:l.ate 

carrier or diluent. 
32 • AD isolated micleic acid molecule em:oding a 

30 polypeptide with Fe binding ability wherein the polypeptide 

is altered compared to a native Fe receptor by addition, 

deletion and/or substitution of the amino acids encoded by 

the nucleic acid compared to a native Fe receptor and 

Wherein said alteration results in improved characteristics 

35 compared to said native receptor. 

33. The molecule of claim 32 which encodes an Fe 

receptor-like molecule comprising an altered ability to 

THIS SHEET Hl}.S BEEN 
fif;PLACED l 
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bind immunoglobulin wherein said ability is brought about ' . by al~eration of one or more amino acid residues which 
aff~t ).RllllJ.Doglobulin binding ability. 
34. The molecule of claim 32 or claim 33 wherein said 

5 polypeptide encoded. binds IgG, IgB, IgA, IgM or IgD. 
35. The molecule of claim 32 which encodes a soluble . 
polypeptide. 
36. The molecule of claim 33 wherein the polypeptide 
encoded has alterations in A/B, CIC' and/or B/P loops of 

10 domain 1 and/or G/A strand and where the polypeptide is 
able to bind :tgG or IgB. 
37. The molecule of claim 33 wherein the polypeptide 
encoded has alterations in the B/C, C'/B and/or P/G loops 
of domain 2 and where.the polypeptide is able to bind IgG 

15 or IgB. 
38. The molecule of claim 33 which encodes a 
polypeptide with an a:nhanced ability to bind immunoglobulin 
compared to a native Pc receptor in a given class. 
39. The molecule of claim 36 wherein the alterations 

20 are in the first domain at amino acid positions 133, 134, 
158, 159 and/or 160 compared to a native Pc receptor. 
40. The molecule of claim 39 wherein the amino acid 
altered are changed to alanine. 
41. The molecule of claim 40 wherein Asp133 and/or 

25 Pro134 are changed to alanine. 
42. The molecule of claim 3? wherein the alterations 
are in the seccmd 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. The molecule of claim 43 wherein Trp130 , Trp156 , 

'l'yr160 and/or Glu161 are changed ot alanine. 
45. A molecule of claim 33 encoding a polypeptide 
with a reduced Ability to bind i~globulin compared to a 

35 native Pc receptor. 
46. The molecule of claim 32 wherein the polypeptide 
is altered compared to a native Pc receptor such that the 

THIS SHEET H!\S BEEN 
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size •f the polypeptide is larger tban said native Fe 

recept~. 

4'7. ~ - The molecule of any one of claims 32 to 46 

wherein the polypeptide is soluble. 

48. The molecule of claim 46 or{claim 4'7 wherein the 

size of the polypeptide is.6'7 to 1000 kD 

49. 'l'he molecule of claim 46 wherein said polypeptide 

is a fusion protein comprisiDQ' an Fe biD4ing component aD4 

a fusion component. 

10 50. file molecule of claim 49 wherein said l'c biD4ing 

compmient is provided by a mcleotide sequ.ence which 

encodes a polypeptide having enhanced l'c biD4ing ability f 
compared to a native Fe receptor or by a nucleoticle 

sequ.ence encoding a native l'c receptor or a portion 

15 thereof. 
51. lftle molecule of claim 50 wh&rein the fusion 

component encoded is a plW&iologically tolerate4 protein 

selected from the group of human aerwa all::rumin, l'c;t 

receptors, complement receptors, complement regulating 

20 proteins aD4 cytokine receptors. 

52. The .Olecule of claim 51 being the construct 

encoding RSA:l'cyR%%. 
53. A vector comprising the molecule of any one of 

claims 32 to 52. 

25 54. A host cel1 transformed or transfected with the 

vec.tor of claim 53. 
55. A method of making a nucleic acid molecule 

encoding a pol~eptide with Pc biD4ing ability wherein the 

polypeptide is altered compare4 to a native l'c receptor by 

30 addition, deletion am/or substitution of one or more amino 

acids encoded by said molecule compared to a native l'c 

receptor aD4 wherein said alteration results in improved 

characteristics compared to said :Dative receptor, said 

:method comprising producing a nucleic acid molecule 

35 encoding the polypeptide by addition, deletion aD4/or 

substitution of one or more codons specific for amino acids 

affecting i111111UDOglobulin biD4ing ability of the 
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polwept:lde. 
. \ 

56. ._ A method of producing the polypeptides of any one 
of q.J.ai).. 1 to 24 compr:laing obtaining expression of the 
polypeptide :l.n the boat cell of claim 54. 
5'7. A method of determining theipresence an4/or 
amount of i"""U.DOglobulin in a sample said method comprising 
contacting said sample with the polweptide of any one of 
claims 1 to 24, or an Pc receptor or part thereof, for a 
t:lme aD4 under conditions sufficient to allow the 

10 polypeptide or the Pc receptor or part thereof and any 

iJD!lllUloglobul:l.n present :ln said sample to b:l.114, aD4 

detecting preaence of and/or determining the amount of said 
bound polypeptide - ~nnmmoglobulin, bound l'c receptor­
i1ll'IM1DOglobul:l.n or bound part l'c receptor-immuDoglobulin. 

15 58. A kit for detecting innmuioglobulin, including for 
detecting iDPDUDe 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 Pc receptor or a part thereof and at least one 

20 other compartment adapted to contain a detector means. 
59. 'Die method of claim 5'7 or the kit of claim 58 
wherein said polypeptide is specific for IgG or IgB. 
60. A method of removing :l.mmunoglobulin from a sample 
comprising contacting said sample with the polypeptide of 

25 any one of claims 1 to 21 or an Fe receptor or part thereof 
for a time and UDder coDdit:l.ons sufficient for any 

i'IPNDOglol:>ulin present in the sample to form a complex with 
said polweptide or l'c receptor or part thereof and. 
separating said complex from the remainder of the sample. 

30 61. A method of removing :l.mmunoglobulin from a body 
fluid comprising taking body fluid from a patient, 
contacting the body fluid with the polypeptide of any one 
of claims 1 to 21 or an Fe receptor or part thereof, for a 
time aD4 under cODditions sufficient to allow the 

35 polypeptide, l'c receptor or part thereof to bind said 
innminoglobulin, removing said bound immunoglobulin from the 
body fluid and replacing said body fluid in the patient. 
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62. , 'lhe method of claim 60 or claim 61 wherein said 

i nnmm.'*obulin removed :Ls :hnnnmoglobul:Ln complex. 

63. r ' 'lhe method of claim 62 wherein the polypeptide 

used :La specific for zga or ZgB. 

64. A method of treatment of dieaaae where an excess 

of innmm.oglobulin is illpl:Lcate4 aa a causative agent of the 

disease said method compriaincr a41Dinistering an effective 

amount of the·polypeptide aeeording to any one of cla:LU 1 

to 21 to said patient. 

c 


