
proteins in mammalian cells is reported by Lo, K-M., et al. (Prot. Eng. 11 (1998) 
495-500). In WO 00/40615 the expression and export of anti-obesity proteins as Fc 
fusion proteins is reported. 

Summary of the Invention 

It has been found that polypeptides, which are biologically active as n-mer and 
form non-defined aggregates/multimers upon expression, can be obtained in 
soluble form by expressing these polypeptides as fusion polypeptide with an Fc-
region that does not substantially bind to an Fc-receptor. Using a fusion 
polypeptide for the expression of the polypeptide increases the obtainable yield of 
the polypeptide either in form of the fusion polypeptide or as isolated polypeptide. 
It has further been found that the polypeptide remains in a defined n-mer form after 
cleavage and removal of the Fc-region. 

There is reported herein is—a method for the production of a 
polypeptide that is biologically active as n-mer and forms non-defined 
aggregates/multimers upon expression in the absence of a fused Fc-region 
comprising the following steps 

a) cultivating a cell comprising a nucleic acid encoding a fusion polypeptide 
according to formula I 

(B„-CS0-Is-CSp-FC-CSq-It-CSr-Bm)u (formula I) 

wherein 

B denotes a polypeptide that is biologically active as n-mer and forms non-
defined aggregates/multimers upon expression in the absence of a fused Fc-
region, 

FC denotes a heavy chain Fc-region polypeptide, 

CS denotes a cleavage site, and 

I denotes an intervening amino acid sequence, 

wherein n=l and m=0, or n=0 and m=l, 

wherein if n=l then o=0 or 1, and if o=0 then p=0 or 1, and if o=l then p=0, 
and s=0 or 1, and q=0, and t=0, and r=0, 
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wherein if m=l then q=0 or 1, and if q=0 then r=0 or 1, and if q=l then r=0, 
and t=0 or 1, and o=0, and s=0, and p=0, 

wherein u=l or 2, 

wherein FC does not substantially bind to an Fc-receptor, 

5 b) recovering the fusion polypeptide from the cell or the cultivation medium, 

c) optionally cleaving the fusion polypeptide with a protease, 

and thereby producing a polypeptide that is biologically active as n-mer and forms 
non-defined aggregates/multimers upon expression in the absence of a fused Fc-
region. 

10 One aspect as reported herein is a method for the production of a polypeptide that 
is biologically active as 2-mer or 3-mer and forms non-defined 
aggregates/multimers upon expression in the absence of a fused Fc-region and 
comprises the following steps 

a) cultivating a cell comprising a nucleic acid encoding a fusion polypeptide 
15 according to formula II 

Bn-CSn-LrCSp-FC1 -CSr,-It~CS,:-Bm i FC2 (formula II) 

wherein 

B denotes a polypeptide that is biologically active as 2-mer or 3-mer and 
forms non-defined aggregates/multimers upon expression in the absence of a 

20 fused Fc-region, 

FC1 denotes a first heavy chain Fc-region polypeptide, 

FC denotes a second heavy chain Fc-region polypeptide, 

CS denotes a cleavage site, and 

I denotes an intervening amino acid sequence, 

25 wherein n=l and m=0, or n=0 and m=l, 
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wherein if n=T then o=Q or 1, and if o=Q then p=0 or 1. and if o=l then p=0, 
and s=0 or 1, and q=0. and t=0. and i (). 

wherein if m=l then q=0 or 1, and if q=0 then r=0 or 1, and if q=l then r=0, 
and t=0 or I. and o=0, and s=0, and p=0, 

1 2 wherein FC and PC are covalently linked by one or more disulfide 'bond(s) 

•LA. 
i 2 wherein FC and FC do not substantially bind to an Fc-receptor, 

b) recovering the fusion polypeptide from the cell or the cultivation medium, 

c) cleaving the fusion polypeptide with a protease, 

and thereby producing a polypeptide that is biologically active as 2-mer or 3-mer 
and forms non-defined aggregates/multimers upon expression in the absence of a 
fused F c-region. 

There is reported herein is-a fusion polypeptide according to formula 
I 

(Bn-CS0-Is-CSp-FC-CSq-IrCSr-Bm)u (formula I) 

wherein B denotes a polypeptide that is biologically active as n-mer and forms non-
defined aggregates/multimers upon expression in the absence of a fused Fc-region, 

FC denotes a heavy chain Fc-region polypeptide, 

CS denotes a cleavage site, and 

I denotes an intervening amino acid sequence, 

wherein n=l and m=0, or n=0 and m=l, 

wherein if n=l then o=0 or 1, and if o=0 then p=0 or 1, and if o=l then p=0, and 
s=0 or 1, and q=0, and t=0, and r=0, 

wherein if m=l then q=0 or 1, and if q=0 then r=0 or 1, and if q=l then r=0, and 
t=0 or 1, and o=0, and s=0, and p=0, 

wherein u=l or 2, 
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wherein FC does not substantially bind to an Fc-reeeptor. 

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

Bn-CSo-Is-CSp-FCl-CSq-It-CSr-Bm : FC2 (formula ID 

wherein 

B denotes a polypeptide that is biologically active as n-mer and forms non-defined 
aggregates/multimers upon expression in the absence of a fused Fc-region, 

FC1 denotes a first heavy chain Fc-region polypeptide. 

FC2 denotes a second heavy chain Fc-region polypeptide. 

CS denotes a cleavage site, and 

I denotes an intervening amino acid sequence, 

wherein n=l and m=Q, or n=Q and in 1. 

wherein if n=l then o=0 or 1, and if o=0 then p=0 or 1, and if o I then p=0, and 
s=Q or 1, and q=0, and t=(), and r 0. 

wherein if m=l then q=0 or 1, and if q=0 then r=0 or 1, and if q=l then r=Q, and 
t 0 or 1, and o=0, and s=0, and p=0, 

wherein the first FC and the second FC are covalently linked by one or more 
disulfide bond(s), 

wherein FC1 and FC2 do not substantially bind to an Fc-receptor. 

There is Qnt?—arsp^ot- as—' reported herein is-an n-mer polypeptide obtained by 
cleavage of a fusion polypeptide as reported herein obtained by a method according 
to the method as reported herein. One aspect as reported herein is a 2-mer or 3-mer 
polypeptide obtained by a method as reported herein. 
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wherein FC1 and FC2 are covalently linked by one or more disulfide bond(s) 
(0, 

wherein FC1 and FC2 do not substantially bind to an Fc-receptor, 

b) recovering the fusion polypeptide from the cell or the cultivation medium, 

5 c) optionally cleaving the fusion polypeptide with a protease, 

and thereby producing a polypeptide that is biologically active as 3-mer and forms 
non-defined aggregates/multimers upon expression in the absence of a fused Fc-
region. 

In one embodiment the intervening amino acid sequence is selected from a first 
10 group comprising (G3S)3, (G3S)4, (G3S)5, (G3S)6, (G4S)3, (G4S)4, (G4S)5, (G5S)2, 

(GsS)3, (G5S)4, and any combination thereof or from a second group comprising 
Arg-tag, Avi-tag, Flis-Avi-tag, His-tag, Flag-tag, 3xFlag-tag, Strep-tag, Nano-tag, 
SBP-tag, c-myc-tag, S-tag, calmodulin-binding-peptide, cellulose-binding-domain, 
chitin-binding-domain, GST-tag, or MBP-tag, or from combinations of two 

15 elements of these group. 

In one embodiment the cleavage site is selected from IgA-protease protease 
cleavage site, Granzyme B protease cleavage site, Tev protease cleavage site, 
PreScission protease cleavage site, Thrombin cleavage site, FactorlOa protease site, 
Ides protease cleavage site, Enterokinase cleavage site, or a SUMO protease (Ulpl 

20 (Ubl-specific protease 1) from Saccharomyces cerevisiae) cleavage site. 

In one embodiment the fusion polypeptide does not comprise an additional protease 
cleavage site but an inherent protease cleavage site, such as e.g. a papain cleavage 
site, a pepsin cleavage site, or an Ides protease cleavage site. 

In one embodiment the C-terminal lysine residue in the FC-region(s) has been 
25 deleted. This reduces the amount of protease cleavage side-products (removal of 

artificial protease cleavage site). 

-There is reported herein is-the use of an immobilized fusion 
polypeptide as reported herein or of an n-mer polypeptide as reported herein as 
affinity chromatography ligand. One aspect as reported herein is the use of an 

30 immobilized fusion polypeptide as reported herein or of a 2-mer or 3-mer 
polypeptide as reported herein as affinity chromatography ligand. 
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TTi^e_is_Oe©-aspeet-as—reported herein is-the use of an immobilized fusion 
polypeptide as reported herein or of an n-mer polypeptide as reported herein in an 
immunoassay. One aspect as reported herein is the use of an immobilized fusion 
polypeptide as reported herein or of a 2-mer or 3-mer polypeptide as reported 
herein n an immunoassay. 

In one embodiment the fusion polypeptide or the n-mer polypeptide is bound to a 
solid phase. 

There is One ogoeot as reported herein is -a pharmaceutical composition comprising 
a fusion polypeptide as reported herein or an n-mer polypeptide as reported herein. 
One aspect as reported herein is a pharmaceutical composition comprising a fusion 
polypeptide as reported herein or a 2-mer or 3-mer polypeptide as reported, herein. 

There is Qfte-aspeet-as-reported herein is-the use of a fusion polypeptide as reported 
herein or of an n-mer polypeptide as reported herein in the manufacture of a 
medicament. One aspect as reported herein is the use of a fusion polypeptide as 
reported herein or of a 2-mer or 3-mer polypeptide as reported herein in the 
manufacture of a medicament. 

There is Qae-aspeefc-as-reported herein is-the use of a fusion polypeptide as reported 
herein or of an n-mer polypeptide as reported herein as immunogen. One aspect as 
reported herein is a fusion polypeptide as reported herein or of a 2-mer or 3-mer 
polypeptide as reported herein for use as an immunogen. 

There is Qfte-aspeefc-atr-reported herein Mr-the use of a fusion polypeptide as reported 
herein or of an n-mer polypeptide as reported herein for obtaining an animal model 
of a disease by applying the fusion polypeptide as reported herein or the n-mer 
polypeptide as reported herein to an experimental animal. One aspect as reported 
herein is the use of a fusion polypeptide as reported herein or of a 2-mer or 3-mer 
polypeptide as reported herein for obtaining an animal model of a disease by 
applying the fusion polypeptide as reported herein or the 2-mer or 3-mer 
polypeptide as reported herein to an experimental animal. 

There is Otte-as^eet-aa-reported herein is-the use of a fusion polypeptide as reported 
herein or of an n-mer polypeptide as reported herein for selecting an antibody that 
specifically binds to B or an n-mer of B. One aspect as reported herein is the use of" 
a fusion polypeptide as reported herein or of a 2-mer or 3-mer polypeptide as 
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reported herein for selecting an antibody that specifically binds to B or a 2-mer or 
3-mer of B. 

There is Qfte-aspeet-e»-reported herein is-the use of a fusion polypeptide as reported 
herein or of an n-mer polypeptide as reported herein for producing a disulfide-
linked 2-mer of B. One aspect as reported herein is the use of a fusion i^olypeptide 
as reported herein or of a 2-mer polypeptide as reported herein for producing a 
disulfide-linked 2-mer of B. 

Detailed Description of the Invention 

Description of the Figures 

Figure 1 Plasmid map of Fc-receptor fusion polypeptide expression plasmid. 
Figure 2 Analytical SDS-PAGE gel of papain cleavage of Fc-receptor fusion 

polypeptide. 
Figure 3 12% Bis Tris Gel + / -DTT; Cleavage of FcgammaRIIIaV158-Avi-

Fc LALA P239G with PreScission protease (lane 4, 8) respectively 
IgA protease (lane 3, 7): unspecific cleavage with PP can be seen 
(lane 2, 6). 
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Patent Claims 

1. A method for the production of a polypeptide that is biologically active as-st-me? 

5 feH»ttk4 

-(femittte-lr) 

10 

-wherein 
B-de«etes-£i-p©lyp^ti4e4hat4s-biel©gi«aHy^etwce-asHi-Hieiv 
FG-4€SB«tes-a4ieffvy-ehaiH-fi:6-f:egienrp©l5^eptide; 

eletwHge-sker-ttnd 

15 

¥»4iefeifHft=^-aH€kB=^ 

w•lweH^i^^^^t4^enr^=0-«^lT-a^KiHy-t>•^M^1^ea-p=4)^^Mr^ad-•i;^-e^^#len-p=Orand-^^==0-er4~T 

aBd-€j^rand-tN?raBd-rN^5 
wfeereknif^g^^-^fa^^ 1, an4-tf-q:^)4heH--p^-ef4T-aR44f:-q=4-tj^ 
antk^VafHl s==0-tmtl-p=4); 
whei-«H-«--: 4er-2; 

20 

25 

-€H^thereby-^r©4u0ieg^)r^elytpepti4e^Mtr4s4^legieaM-y-a0ti¥e-as--B~H^i^aM--f©rB3SHien-
-mer or 

3-mer and forms non-defined aggregates/multimers upon expression in the absence of a 
fused Fc-region and comprises the following steps 

a) cultivating a cell, comprising a nucleic acid encoding a fusion polypeptide according 
to formula II 

Bn-CSn-L-CSp-FC'-CSn-h-CSr-Bm : FC2 (formula ID 

wherein 

30 B denotes a polypeptide that is biologically active as 2-mer or 3-mer and forms non-
defined aggregates/multimers upon expression in the absence of a fused Fc-region, 
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FC1 denotes a first heavy chain Fc-region polypeptide, 

FC2 denotes a second heavy chain Fc-region polypeptide. 

CS denotes a cleavage site, and 

I denotes an intervening amino acid sequence, 

5 wherein n=l and m=0. or n=0 and in ~ 1. 

wherein if n=l then o=0 or 1. and if OL--0 then p=0 or 1, and if o=l then p=0, and s=0 
or 1, and q=0, and t=0, and r=0, 

wherein if m=l then q=0 or 1, and if q=Q then r=0 or 1, and if q=l then r=0, and t=0 
or 1, and o=0, and. s=0, and. p=0, 

10 wherein FC1 and FC2 are covalently linked by one or more disulfide bond(s) (:). 

wherein FC1 and FC2 do not substantially bind to ail Fc-receptor, 

b) recovering the fusion polypeptide from, the cell, or the cultivation medium, 

c) cleaving the fusion polypeptide with a protease, 

and thereby producing a polypeptide that is biologically active as 2-mer or 3-mer and forms 11011-
15 defined aggregates/multimers upon expression in the absence of a fused Fc-region. 

2-. A-fusieH-pftfypep-M-e-aeeeFdH^^te-^^rmHlar-t 

(fefmutarl) 

wfeei^?-4i--d6fl0-tes^p©4ypepti4e4l»t4s-bMegi©ally^etw;e-as-ft~HieFr 

F€-d«netes^imvy-ehain--F-e-i:egi-eHr-pelryi3e:ptiele-, 
20 GS-defi^tes-a-eleavage-siteraftd 

WeB©t©s-aMrteFv©ni»g-^fflH»-a^^s©q^He©5 5— 
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whereinHi#iB=4-4h€«-e;:4N>f-4T^HdHi#^NMh©i^:M^p4T^y4^ 

aad-e""0, aad-^Oraftdy^ 
wherein u=lor 2, 
wfeereHrfG-dees-^iet-SHbstaiitially^md-te-aH-fe-fee^ptefr 

2. A fusion polypeptide according to formula II 

Bn-CSo-Is-CSp-FC 1 -CSci-lt-CSr-Bm : FC2 (formula ID 

wherein 

B denotes a polypeptide that is biologically active as n-mer and forms non-defined 
aggregates/multimers upon expression in the absence of a fused Fc-region. 

FC1 denotes a first heavy chain Fc-region polypeptide. 

FC2 denotes a second heavy chain Fc-region polypeptide. 

CS denotes a cleavage site, and 

I denotes an intervening amino acid sequence. 

wherein n 1 and m=0. or n=0 and m=T, 

wherein if n=l then o=0 or 1. and if o=Q then p=Q or 1. and if o=l then p=0. and s 0 or 1. 
and ci 0. and t=Q, and r=0. 

wherein if ni 1 then q=0 or 1, and if q=0 then r=0 or 1, and if q=T then r=0, and l 0 or 1, 
and o=0. and s=0. and p=0, 

wherein the first FC and the second FC are covalently linked by one or more disulfide 
bond(s). 

wherein FC1 and FC2 do not substantially bind to an Fc-receptor. 

3. An »2-mer or 3-mer polypeptide obtained by cleavage ol" a fusion polypeptide obtained by 
a method according to claim 1. 

4. The method according to claim 1 or the fusion polypeptide according to claim 2 or the R2-
mer or 3-mer polypeptide according to claim 3, characterized in that B is selected from the 
group of IL17, TWEAK, TNF and other TNF family members, TLla, IL18, IL18R, IL33, 
and IL33R. 



-73a-

5. The method according to claim 1 or 4 or the fusion polypeptide according to claim 2 or 4, 
characterized in that FC is a variant of a heavy chain polypeptide selected from the group 
of human IgGl heavy chain polypeptide, human IgG2 heavy chain polypeptide, human 

5 IgG3 heavy chain polypeptide, human IgG4 heavy chain polypeptide, murine IgG 1 heavy 
chain polypeptide, murine IgG2 heavy chain polypeptide, murine IgG3 heavy chain 
polypeptide, rabbit IgG heavy chain polypeptide. 

6. The method according to any one of claim 1, 4 or 5 or the fusion polypeptide according to 
any one of claim 2, 4 or 5, characterized in that FC is selected from human IgGl heavy 

10 chain polypeptide with the mutations L234A, L235A and P329G, human IgG4 heavy chain 
polypeptide with the mutation S228P, L235E and P329G. 

7. The method according to any one of claim 1, 4, 5 or 6 or the fusion polypeptide according 
to any one of claim 2, 4, 5 or 6, characterized in that »—2-a«d-thc first FC comprises the 
mutation T366W and eptierH41-v^4he irmtali(HV -S354C -and the second FC comprises the 

15 mutations T366S, L368A and Y407Vai^r^pfteHahy~the~fmttetien~Y349C. 

8. The method according to claim 7 or the fusion polypeptide according to claim 7. 
characterized in that the first FC comprises the mutation T366W and the mutation S354C. 

9. The method according to claim 7 or 8 or the fusion polypeptide according to claim 7 or 8. 
characterized in that the second FC comprises the mutations T366S, L368A and Y407V 

20 and the mutation Y349C. 
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810. The method according to any one of claims 7 to 9 or the fusion polypeptide according to 
any one of claims 7 to 9, characterized in that 

a) n=l and m=0 and B fused to the first FC and B fused to the second FC are identical, 

b) n=l and m=0 and B fused to the first FC and B fused to the second FC are different, 

5 c) n=0 and m=l and B fused to the first FC and B fused to the second FC are identical, 

d) n=0 and m=l and B fused to the first FC and B fused to the second FC are different. 

911. Use of an immobilized fusion polypeptide according to any one of claims 2 and 4 to $-10 
or of an «2-mer or 3-mer polypeptide according to any one of claims 3 to 4 as affinity 
chromatography ligand. 

10 TO12. Use of an immobilized fusion polypeptide according to any one of claims 2 and 4 to 8-10 
or of an n2-mer or 3-mer polypeptide according to any one of claims 3 to 4 in an 
immunoassay. 

44-13.The use according to any one of claims 9-11 to 4012. characterized in that the fusion 
polypeptide or the n-mer polypeptide is bound to a solid phase. 

15 4214. Pharmaceutical composition comprising a fusion polypeptide according to any one of 
claims 2 and 4 to 8-10 or an »2-mer or 3-mer polypeptide according to any one of claims 3 
to 4. 

4315. Use of a fusion polypeptide according to any one of claims 2 and 4 to 8-10 or of an «2-rner 
or 3-mer polypeptide according to any one of claims 3 to 4 in the manufacture of a 

20 medicament. 

4416. Use-ef-aA fusion polypeptide according to any one of claims 2 and 4 to 8-10 or of an fir­
mer or 3-mer polypeptide according to any one of claims 3 to 4 for use as an immunogen. 

4-517. Use of a fusion polypeptide according to any one of claims 2 and 4 to 8-10 or of a s2-mer 
or 3-mer polypeptide according to any one of claims 3 to 4 for obtaining an animal model 

25 of a disease by applying the fusion polypeptide according to 
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any one of claims 2 and 4 to £-10 or the n2-mcr or 3-mer polypeptide according to any one 
of claims 3 to 4 to an experimental animal. 

4-618. Use of a fusion polypeptide according to any one of claims 2 and 4 to 8-10 or of a »2-mer 
or 3-mer polypeptide according to any one of claims 3 to 4 for selecting an antibody that 

5 specifically binds to B or aa n2-mcr or 3-mer of B. 

-1-7-19. Use of a fusion polypeptide according to any one of claims 2 and 4 to 8-10 or of a »2-mer 
polypeptide according to any one of claims 3 to 4 for producing a disulfide-linked 2-mer of 
B. 

10 upon 

15 wherein 

20 

B-deiietes-ari?elypeptide-fethis-%i©legiea%-«etive-«s--^^^ 

F€T -denetes-a4ffirteayyH^hrfe-^gk)fiipely|^eptkte^ 

FG3-ctenetes-^^«ee©Bd-h«ayy~«haifrf«Hregien-pelypepti4%-

i-deftetes-aB-

^4ie?ejfi-a=4-e£€l-^ 

25 

wl^i:ein-ift^l--thei^=^^4-^s^d-4-f-e=0-th«H-f;^>-©r--^aB€l4lLe=-l--thei:i-p=0-ftH-d--s=0 

e¥4_^a4-^Q_^lH4-^^ 

whes^n-4#«=:4-4hen-q^--©r47-ftnd--if:-^0-thefi--F^-«i^-l^-aad-M1qH--theH-F:4)T-aH44=4) 
0K4r^H4+v=orttrKhs-4>ramlp4H 
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di&nlficte-bead^s)— 

I 2 wfeereirfG" "-aftd^PG -de-*a1rmb5teRlM-ly4wMl4f^ 

b) i::e6©v-em-g4k©4«^:i^ely]3eptird€-#€HH4b©-0e-ll^rtbte-0ttMvtrtie«^^di:w^ 

5 0^ ept:k9«fiHy-^te-a^v4«rg~#it©-fesi©i^po4yp«|rti^e-^w4rt:fe--a-f>:it=:ot©aEJ«T 

aftd-itereby^©€teefflg-^pelypeptMe-4bM4s--bi©leg^Hy^-6ti¥e4Js4^-FifteFr 


