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20 (2009) 592-599). In WO 01/03737 immunoglobulin fusion proteins are 
reported. The expression and export of anti-obesity proteins as Fc fusion proteins is 
reported in WO 00/40615. 

Summary of the Invention 

5 It has been found that soluble Fc-receptors can be produced by expressing the Fc-
receptor as fusion polypeptide with an Fc-region that does not substantially bind to 
the fused Fc-receptor. Using a fusion polypeptide for the expression of the Fc~ 
receptor increases the obtainable yield of the Fc-receptor either in form of the 
fusion polypeptide or as isolated receptor. Additionally the fusion polypeptide as 

10 reported herein provides for an increased flexibility for combining more than one 
copy of an Fc-receptor in a single molecule, e.g. for increased avidity, or for 
combining different Fc-receptors (of different origin or of different type or both) in 
a single molecule. 

There is One-aspcet-as-reported herein ts-a fusion polypeptide according to formula 
15 I 

R1-FC-R2 (formula I) 

wherein 
R1 denotes a first Fc-receptor, 
R2 denotes a second Fc-receptor, and 

20 FC denotes a heavy chain Fc-region polypeptide, 
wherein R1 or R2 or both are present, 
wherein FC does not substantially bind to R1 and/or R2. 

One aspect as reported herein is a fusion polypeptide according to formula I 

R1-FC-R2 (formula I) 

25 wherein 
R1 denotes a first Fc-receptor. 
R2 denotes a second Fc-receptor, and 
FC denotes a heavy chain Fc-region polypeptide. 
wherein R1 or R2 or both are present. 

30 wherein FC does not substantially bind to R1 and/or R2, 
wherein R1 and R2 are independently of each other selected from the group 
consisting of human Fcgamma-receptor, human neonatal Fc-receptor. murine Fc-
receptor. and rabbit neonatal Fc-receptor. and 
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wherein FC is human IgGl heavy chain polypeptide with the mutations L234A. 
L235A and P329G. 

In one embodiment the fusion polypeptide has the formula II 

R1 -CS1 -L1-CS2-FC-CS3-L2-CS4-R2 (formula II) 

5 wherein 
R1 denotes a first Fc-receptor, 
R2 denotes a second Fc-receptor, 
FC denotes a heavy chain Fc-region polypeptide, 
CS1 denotes a first cleavage site, 

10 CS2 denotes a second cleavage site, 
CS3 denotes a third cleavage site, 
CS4 denotes a fourth cleavage site, 
LI denotes a first intervening amino acid sequence, and 
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f) R2 of the first and second fusion polypeptide are identical and both R1 are 
absent, 

g) R2 of the first and second fusion polypeptide are different and both R1 are 
absent, 

5 h) R1 of the first fusion polypeptide and R2 of the second polypeptide are 
different and R2 of the first fusion polypeptide is absent and R1 of the second 
polypeptide is absent. 

There is One aspt?c4--as--reported herein is-a method for the production of a soluble 
Fc-receptor comprising the following steps 

10 a) cultivating a cell comprising a nucleic acid encoding a fusion polypeptide as 
reported herein, 

b) recovering the fusion polypeptide from the cell or the cultivation medium, 
c) optionally cleaving the fusion polypeptide with a protease, 

thereby producing a soluble Fc-receptor. 

15 One aspect as reported herein is a method for the production of a soluble Fc-
receptor comprising the following steps 

a) cultivating a cell comprising a nucleic acid encoding a fusion polypeptide as 
reported herein. 

b) recovering the fusion polypeptide from the cell or the cultivation medium. 
20 and thereby producing a soluble Fc-receptor 

One aspect as reported herein is the use of an immobilized fusion polypeptide or an 
immobilized dimeric fusion polypeptide as reported herein as affinity 
chromatography ligand. 

One aspect as reported herein is the use of an immobilized fusion polypeptide or an 
25 immobilized dimeric fusion polypeptide as reported herein for determining the 

Fc-receptor binding of an antibody. 

In one embodiment the fusion polypeptide is bound to a solid phase. 

One aspect as reported herein is a pharmaceutical composition comprising a fusion 
polypeptide as reported herein. 

30 One aspect as reported herein is the use of a fusion polypeptide as reported herein 
in the manufacture of a medicament. 
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In one embodiment the medicament is for the treatment of an inflammatory 
disease. 

In one embodiment the disease is a disease characterized by increased antibody 
levels. 

5 In one embodiment the disease is an autoimmune disease. 
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Patent Claims 

A fusion polypeptide according to formula I 

R1-FC-R2 (formula I) 

wherein 
R1 denotes a first Fc-receptor, 
R2 denotes a second Fc-receptor, and 
FC denotes a heavy chain Fc-region polypeptide, 
wherein R1 or R2 or both are present, 
wherein FC does not substantially bind to R1 and/or R2, 

wherein R1 and R2 are independently of each other selected from the group 
consisting of human Fc gamma-receptor, human neonatal Fc-receptor. murine 
Fc-receptor. and rabbit neonatal Fc-receptor. and 

wherein FC is human IgGl heavy chain polypeptide with the mutations 
L234A. L235A and P329G. 

The fusion polypeptide according to claim 1, characterized in that the fusion 
polypeptide has the formula II 

R1-CS1-L1-CS2-FC-CS3-L2-CS4-R2 (formula II) 

wherein 
R1 denotes a first Fc-receptor, 
R2 denotes a second Fc-receptor, 
FC denotes a heavy chain Fc-region polypeptide, 
CS1 denotes a first cleavage site, 
CS2 denotes a second cleavage site, 
CS3 denotes a third cleavage site, 
CS4 denotes a fourth cleavage site, 
LI denotes a first linker, and 
L2 denotes a second linker, 
wherein R1 or R2 or both are present, 
wherein any one of CS1, CS2, CS3, CS4 can independently of each other be 
present or absent, 
wherein LI and L2 can independently of each other be present or absent, 
wherein FC does not substantially bind to R1 and/or R2, 
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wherein R1 and R2 are independently of each other selected from the group 
consisting of human Fcgamma-receptor, human neonatal Fc-receptor, murine 
Fc-receptor. and rabbit neonatal Fc-receptor. and 

wherein FC is human IgGl heavy chain polypeptide with the mutations 
5 L234A. L235A and P329G. 

3. The fusion polypeptide according to any one of claims 1 or 2. characterized 
in that the human Fcgamma-receptor is selected from human FCYRI, human 
FcyRIL human FCYRIIA. human FCYRIIB, human FCYRIIC, human FcyRIII, 
human. FCYRIIIA, and human FcvRIIIB. 

10 4. The fusion polypeptide according to any one of claims 1 to 3. characterized 
in that the human Fcgamma-receptor is selected from human FcyRIA. human 
FcyRIB, human FcyRIC. human FCYRIIA. human FCYRIIA allotype 11131. 
human FCYRIIA allotype R131. human FCYRIIB. hum.an FCYRIIB-1, human 
FCYRHB-2. human FcyRHc, human FCYRIIIA. human FCYRIIIA allotype. 

15 human FCYRIIIA allotype V158, human FCYRIIIA allotype F158, human 
FcvRIIIb, human FcyRIIlb allotype FcyRlIB-NAl, human FeYRHIb allotype 
FcyRIIB-NA2. human FcyR isoforms. 

5. The fusion polypeptide according to any one of claims 3 or 4, characterized 
in that the human Fcgamma-receptor is FcgammaRlHaV 158. 

20 & Tfae-jasiea polypeptide-ae^erdittg^te—of the pfecediag-eteifflSj 

Fe-^eeepter^ftd^abbit neoaatal-Fe-Feeepterr 
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4-. The fiisiefl polypeptide—aeeefdmg •• to aay-~ea^--^#-4be-^eeediag--6faiffl% 
ebafaeteffeed4a-4hat F€-4s-a variaat--e#-a-43rea:¥y-^haffl-j3elypeptjrd6 seleeted 
feeai th&'gF&H^-^faifflafrjgGl-j^eavy Gbaia-^elypep#de, huHtafl-jgG3-beavy 
elfflfl-pelypeptM%4fflfflxat4gG34ieayy-ebaia-p©1^9aptMeT4i«»afr4gG44ieffvy 

5 ^aiB-pei^peptider^H:HfiBe4gG4 heavy-ekeaa-peiypeptide, gt-urlne :lgG2^ea¥y 
6baifl--^elyp€p#de^—grariae-4gG3^-4^ea^ry cham—pcdyp^ptid^^awme—tgG3-
feeayy^shaia-^elypeptid^-aflA^afebitigG-^ieavy-efeffli^eiypepti^eT 

yp epti de—aeeeFtfa^ to any one-^-fee—preeedmg-daiffls^ 
efaffaetemed in that FC i-s—selected frem hamaft—lgG4—heavy—-ekHfl: 
polypeptide with-the nutfations L234AT-4T33-5A and—P-3-29G, hum-an lgG4 
h^avy-^haiH-^elypeptide wiA-4h^-gftrtatiea S22SP-aad-l^235E, hsmaa-jgG4-
hea-vy-chain pelypeptid#-with the^aeatation 1253 /V44tU4M>r-ttnd-A43 5 A. 

6. A dimeric fusion polypeptide comprising two fusion polypeptides according 
to any one of claims 1 to 5. 

15 7. The fusion polypeptide according to claim 6, characterized in that the first FC 
comprises the mutation T366W and optionally the mutation S354C and the 
second FC comprises the mutations T366S, L368A and Y407V and 
optionally the mutation Y349C. 

8. The fusion polypeptide according to any one of claims 6 to 7, characterized 
20 in that 

a) R1 and R2 of the first and second polypeptide are identical, 
b) R1 and R2 of the first fusion polypeptide are identical, R1 and R2 of the 
second fusion polypeptide are identical but different from R1 and R2 of the 
first fusion polypeptide, 

25 c) R1 of the first and second fusion polypeptide are identical and R2 of the 
first and second polypeptide are identical but different from Rl, 
d) Rl of the first and second fusion polypeptide are identical and both R2 are 
absent, 
e) Rl of the first and second fusion polypeptide are different and both R2 are 

30 absent, 
f) R2 of the first and second fusion polypeptide are identical and both Rl are 
absent, 
g) R2 of the first and second fusion polypeptide are different and both Rl are 
absent, 

10 

35 
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h) Rl of the first fusion polypeptide and R2 of the second polypeptide are 
different and R2 of the first fusion polypeptide is absent and Rl of the second 
polypeptide is absent. 

5 9. Method for the production of a soluble Fc-receptor comprising the following 
steps 
a) cultivating a cell comprising a nucleic acid encoding a fusion polypeptide 
according to any one of claims 1 to 6, 
b) recovering the fusion polypeptide from the cell or the cultivation medium, 

10 e)-ep#eBally clea%4gg-it&Asieft-pelyp0pti4&Ji¥i€i aprefeas% 
and thereby producing a soluble Fc-receptor. 

10. Method according to claim 9, further comprising the step of cleaving the 
fusion polypeptide with a protease. 

Mi l .Use of an immobilized fusion polypeptide according to any one of claims 1 
15 to 8 as affinity chromatography ligand. 

4412. Use of an immobilized fusion polypeptide according to any one of claims 1 
to 8 for determining the Fc-receptor binding of an antibody. 

4-213.The use according to any one of claims 40-11 to 44-12, characterized in that 
the fusion polypeptide is bound to a solid phase. 

20 43-14. Pharmaceutical composition comprising a fusion polypeptide according to 
any one of claims 1 to 8. 

4415. Use of a fusion polypeptide according to any one of claims 1 to 8 in the 
manufacture of a medicament. 

4416. The use according to claim 4415, characterized in that the medicament is for 
25 the treatment of an inflammatory disease. 


