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COMPOSITIONS AND METHODS RELATED TO ENGINEERED Fc CONSTRUCTS
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CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of prior co-pending U.S. Provisional Application Serial No.

62/340,322, filed May 23, 2016, and or prior co-pending U.S. Provisional Application Serial No.

62/443,451, filed January 6, 2017. The disclosures of the above applications are hereby incorporated

by reference in their entirety.
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BACKGROUND

Therapeutic proteins, e.g., therapeutic antibodies and Fc-fusion proteins, have rapidly

become a clinically important drug class for patients with immunological and inflammatory diseases,

cancers, and infections.
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SUMMARY OF THE INVENTION

The present disclosure features biologically active Fc domain-containing therapeutic

constructs. Such constructs may have desirable serum half-life and/or binding affinity and/or avidity

for Fc receptors.

In general, the disclosure features Fc constructs having 2-10 Fc domains, e.g., Fc constructs

having 2, 3, 4, 5, 6, 7, 8, 9, or 10 Fc domains. In some embodiments, the Fc construct includes 2-10

Fc domains, 2-5 Fc domains, 2-4 Fc domains, 2-3 Fc domains, 3-5 Fc domains, 2-8 Fc domains, or 2-

6 Fc domains. In some embodiments, the Fc construct includes 2-4 Fc domains. In some

embodiments, the Fc construct includes 5-10 Fc domains (e.g., 5-6, 5-7, 5-8, 5-9, or 5-10 Fc domains).

In some embodiments, constructs (e.g., Fc constructs having 2-4 Fc domains, e.g., 2, 3, or 4

Fc domains) and homogenous pharmaceutical compositions (e.g., those containing Fc constructs

having 2-4 Fc domains, e.g., 2, 3, or 4 Fc domains) of the disclosure are useful, e.g., to reduce

inflammation in a subject, to promote clearance of autoantibodies in a subject, to suppress antigen

presentation in a subject, to block an immune response, e.g., block an immune complex-based

activation of the immune response in a subject, and to treat immunological and inflammatory diseases

(e.g., autoimmune diseases) in a subject. The Fc constructs described herein can be used to treat

patients having immunological and inflammatory diseases without significant stimulation of immune

cells. In some embodiments, constructs (e.g., Fc constructs having 5-10 Fc domains, e.g., 5, 6, 7, 8,

9, or 10 Fc domains) and homogenous pharmaceutical compositions (e.g., those containing Fc

constructs having 5-10 Fc domains, e.g., 5, 6, 7, 8, 9, or 10 Fc domains) of the disclosure are useful,

35 e.g.,to induce immune cell activation of the immune response in a subject, to increase phagocytosis

of a target cell (i.e., a cancer cell or an infected cell) in a subject, and to treat diseases such as

cancers and infections in a subject.

40

The properties of these constructs allow for the efficient generation of substantially

homogenous compositions. The degree of homogeneity of a composition influences the

pharmacokinetics and in vivo performance of the composition. Such homogeneity in a composition is

1



WO 2017/205434 PCT/US2017/034084

5

10

15

desirable in order to ensure the safety, efficacy, uniformity, and reliability of the composition. An Fc

construct of the disclosure can be in a population or composition that is substantially homogenous

(e.g., at least 85%, 90%, 95%, 98%, or 99% homogeneous).

As described in further detail herein, the disclosure features substantially homogenous

compositions containing Fc constructs that all have the same number of Fc domains, as well as

methods of preparing such substantially homogenous compositions.

In a first aspect, the disclosure features an Fc construct including: a) a first polypeptide having

the formula A-L-B; wherein i) A includes a first Fc domain monomer; ii) L is a glycine spacer; and iii) В

includes a second Fc domain monomer; b) a second polypeptide having the formula A'-L'-B'; wherein

i) A' includes a third Fc domain monomer; ii) L' is a glycine spacer; and iii) B' includes a fourth Fc

domain monomer; c) a third polypeptide that includes a fifth Fc domain monomer; and d) a fourth

polypeptide that includes a sixth Fc domain monomer; wherein B and B' combine to form a first Fc

domain, A and the fifth Fc domain monomer combine to form a second Fc domain, and A' and the

sixth Fc domain monomer combine to form a third Fc domain.

In some embodiments of this aspect, each of B and B' includes the mutations D399K and

K409D, each of A and A' includes the mutations S354C, T366W, and E357K, and each of the fifth and

sixth Fc domain monomers includes the mutations Y349C, T366S, L368A, Y407V, and K370D.

In a second aspect, the disclosure features an Fc construct including: a) a first polypeptide

having the formula A-L-B; wherein i) A includes a first Fc domain monomer; ii) L is a glycine spacer;

20 and iii) B includes a second Fc domain monomer; b) a second polypeptide having the formula A'-L'-B';

wherein i) A' includes a third Fc domain monomer; ii) L' is a glycine spacer; and iii) B' includes a

fourth Fc domain monomer; c) a third polypeptide that includes a fifth Fc domain monomer; and d) a

fourth polypeptide that includes a sixth Fc domain monomer; wherein A and A' combine to form a first

Fc domain, B and the fifth Fc domain monomer combine to form a second Fc domain, and B' and the

25 sixth Fc domain monomer combine to form a third Fc domain.

30

35

40

In some embodiments of this aspect, each of A and A' includes the mutations D399K and

K409D, each of B and B' includes the mutations S354C, T366W, and E357K, and each of the fifth and

sixth Fc domain monomers includes the mutations Y349C, T366S, L368A, Y407V, and K370D.

In some embodiments of the previous two aspects of the disclosure, each of L and L' includes

at least 4, 8, 12, 14, 16, 18, or 20 glycines. In some embodiments, each of L and L' includes 4-30,

30, or 12-30 glycines. In some embodiments, each of L and L' comprises, consists of, or consists

essentially of of GGGGGGGGGGGGGGGGGGGG (SEQ ID NO: 27).

In some embodiments of the previous two aspects of the disclosure, A consists of an Fc

domain monomer. In some embodiments, B consists of an Fc domain monomer. In some

embodiments, A' consists of an Fc domain monomer. In some embodiments, B' consists of an Fc

domain monomer. In some embodiments, the third polypeptide consists of an Fc domain monomer.

In some embodiments, the fourth polypeptide consists of an Fc domain monomer.

In some embodiments, one or more of the Fc domain monomers includes an IgG hinge

8-

domain, an IgG CH2 antibody constant domain, and an IgG CH3 antibody constant domain. In some

embodiments, each of the Fc domain monomers includes an IgG hinge domain, an IgG CH2 antibody
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constant domain, and an IgG CH3 antibody constant domain. In some embodiments, each of the Fc

domain monomers is an IgG1 Fc domain monomer.

In some embodiments of the previous two aspects of the disclosure, the N-terminal Asp in

one or more of the first, second, third, and fourth polypeptides is mutated to GIn. In some

embodiments, the N-terminal Asp in each of the first, second, third and fourth polypeptides is mutated

to Gln.

In some embodiments, one or more of the first, second, third, and fourth polypeptides lack a

C-terminal lysine. In some embodiments, each of the first, second, third, and fourth polypeptides

lacks a C-terminal lysine.

In some embodiments of the previous two aspects of the disclosure, the first polypeptide and

the second polypeptide have the same amino acid sequence and wherein the third polypeptide and

the fourth polypeptide have the same amino acid sequence.

In some embodiments of the first aspect of the disclosure, each ofthe first and second

polypeptides has at least 95% sequence identity (e.g., at least 97%, 99%, or 99.5% sequence

15 identity) to the sequence of

DKTHTCPРСPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWVDVSHEDPEVKFNWYVDGV

EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPCRDKLTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR

WQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTCРРСРА

20 PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT

CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQGNVFSCSVMHEAL

HNHYTQKSLSLSPG (SEQ ID NO: 49). In some embodiments, each of the first and second

polypeptides comprises, consists of, or consists essentially of the sequence of

25 DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPC

RDKLTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKТHТСРРСPAPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

30 SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG

FYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQGNVFSCSVMHEALHNHYT

QKSLSLSPG (SEQ ID NO: 49).

35

In some embodiments of the disclosure, each ofthe first and second polypeptides comprises,

consists of, or consists essentially of the sequence of

DKTHTCРРСРАРELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPC

RDKLTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTCPРРСРАРЕLLG

GPSVFLFPPKPKDTLMISRTPEVTCVWWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

40 SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
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FYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQGNVFSCSVMHEALHNHYT

QKSLSLSPG (SEQ ID NO: 49) with up to 10 (9, 8, 7, 6, 5, 4, 3, 2, or 1) single amino acid

modifications (e.g., substitutions, e.g., conservative substitutions).

In some embodiments of the first aspect of the disclosure, each of the third and fourth

polypeptides has at least 95% sequence identity (e.g., at least 97%, 99%, or 99.5% sequence identity)

to the sequence of

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWWDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48). In some embodiments, each of the third

and fourth polypeptides comprises, consists of, or consists essentially of the sequence of

DKTHTCPРСPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48).

In some embodiments of the disclosure, each of the third and fourth polypeptides comprises,

consists of, or consists essentially of the sequence of

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48) with up to 10 (9, 8, 7, 6, 5, 4, 3, 2, or 1)

single amino acid modifications (e.g.,substitutions, e.g., conservative substitutions).

In some embodiments of the first aspect of the disclosure, each of the first and second

polypeptides comprises, consists of, or consists essentially of the sequence of

25 DКТHТСРPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPC

RDKLTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKТHТСРРСPAPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

30 SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG

FYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQGNVFSCSVMHEALHNHYT

QKSLSLSPG (SEQ ID NO: 49), and

35

each of the third and fourth polypeptides comprises, consists of, or consists essentially of the

sequence of

DKTHTCPРСPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48).

In some embodiments of the first aspect ofthe disclosure, each ofthe first and second

40 polypeptides comprises, consists of, or consists essentially of the sequence of
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DKTHTCPPСPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPC

RDKLTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTCPPCPAPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG

FYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQGNVFSCSVMHEALHNHYT

QKSLSLSPG (SEQ ID NO: 49), with up to 10 (9, 8, 7, 6, 5, 4, 3, 2, or 1) single amino acid

modifications (e.g., substitutions, e.g., conservative substitutions) and

each of the third and fourth polypeptides comprises, consists of, or consists essentially of the

sequence of

DKTHTCРРСРАРЕLLGGPSVFLFPPKPKDTLMISRTPEVTCVWVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48) with up to 10 (9, 8, 7, 6, 5, 4, 3, 2, or 1)

single amino acid modifications (e.g., substitutions, e.g., conservative substitutions).

In some embodiments of the first aspect of the disclosure, each of the first and second

polypeptides comprises, consists of, or consists essentially of the sequence of

QKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVWDVSHEDPEVKFNWYVDGVEVHNA

20 KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPC

RDKLTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHТСРРСРAPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG

25 FYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQGNVFSCSVMHEALHNHYT

QKSLSLSPG (SEQ ID NO: 60), and each ofthe third and fourth polypeptides comprises, consists of,

or consists essentially of the sequence of

QKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

30 RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 59).

35

In some embodiments of the second aspect of the disclosure, each of the first and second

polypeptides comprises, consists of, or consists essentially of at least 95% sequence identity (e.g., at

least 97%, 99%, or 99.5% sequence identity) to the sequence of

DKTHTCРРСРАРELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS

RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTСPPCPAPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVWWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

40 SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCRDKLTKNQVSLWCLVK

5



WO 2017/205434 PCT/US2017/034084

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY

TQKSLSLSPG (SEQ ID NO: 61).

In some embodiments, each of the first and second polypeptides comprises, consists of, or

consists essentially of the sequence of

5 DKTHТСРРСРAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

10

15

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS

RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTТСРРСРАPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCRDKLTKNQVSLWCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY

TQKSLSLSPG (SEQ ID NO: 61).

In some embodiments of the disclosure, each of the first and second polypeptides comprises,

consists of, or consists essentially of the sequence of

DKTHTCРРСРАРELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS

RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTТСРРСРАPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

20 SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCRDKLTKNQVSLWCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY

TQKSLSLSPG (SEQ ID NO: 61) with up to 10 (9, 8, 7, 6, 5, 4, 3, 2, or 1) single amino acid

modifications (e.g., substitutions, e.g., conservative substitutions).

25

30
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In some embodiments of the second aspect of the disclosure, each of the third and fourth

polypeptides has at least 95% sequence identity (e.g., at least 97%, 99%, or 99.5% sequence identity)

to the sequence of

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48). In some embodiments, each ofthe third

and fourth polypeptides comprises, consists of, or consists essentially of the sequence of

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48). In some embodiments, each of the third

and fourth polypeptides comprises, consists of, or consists essentially of the sequence of

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG
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NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48) with up to 10 (9, 8, 7, 6, 5, 4, 3, 2, or 1)

single amino acid modifications (e.g.,substitutions, e.g., conservative substitutions).

In some embodiments of the second aspect of the disclosure, each of the first and second

polypeptides comprises, consists of, or consists essentially of the sequence of

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS

RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTСРРСРАРPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVW

SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCRDKLTKNQVSLWCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY

TQKSLSLSPG (SEQ ID NO: 61), and each of the third and fourth polypeptides comprises, consists of,

or consists essentially of the sequence of

DKTHTCРРСРАРELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 48).

In some embodiments of the second aspect of the disclosure, each of the first and second

polypeptides comprises, consists of, or consists essentially of the sequence of

QKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS

RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLKSDGSFFLYSDLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPGKGGGGGGGGGGGGGGGGGGGGDKTHTТСРРСРАPELLG

GPSVFLFPPKPKDTLMISRTPEVTCVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

25 SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCRDKLTKNQVSLWCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY

TQKSLSLSPG (SEQ ID NO: 62), and each of the third and fourth polypeptides comprises, consists of,

or consists essentially of the sequence of

QKTHTCРРСРАРELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA

30 KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS

RDELTKNQVSLSCAVDGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQG

NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO: 59).

35

40

In another aspect, the disclosure features an Fc construct including: a) a first polypeptide

having the formula A-L-B; wherein i) A includes a first Fc domain monomer; ii) L is a linker; and iii) B

includes a second Fc domain monomer; b) a second polypeptide having the formula A'-L'-B'; wherein

i) A' includes a third Fc domain monomer; ii) L' is a linker; and iii) B' includes a fourth Fc domain

monomer; c) a third polypeptide that includes a fifth Fc domain monomer; and d) a fourth polypeptide

that includes a sixth Fc domain monomer; wherein B and B' combine to form a first Fc domain, A and

the fifth Fc domain monomer combine to form a second Fc domain, and A' and the sixth Fc domain

monomer combine to form a third Fc domain, and wherein the first polypeptide and the second

7
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polypeptide each comprises, consists of, or consists essentially of the sequence of SEQ ID NO: 49

and wherein the third polypeptide and the fourth polypeptide each comprises, consists of, or consists

essentially of the sequence of SEQ ID NO: 48.

In another aspect, the disclosure features an Fc construct including: a) a first polypeptide

5 having the formula A-L-B; wherein i) A includes a first Fc domain monomer; ii) L is a linker; and iii) B

includes a second Fc domain monomer; b) a second polypeptide having the formula A'-L'-B'; wherein

i) A' includes a third Fc domain monomer; ii) L' is a linker; and iii) B' includes a fourth Fc domain

monomer; c) a third polypeptide that includes a fifth Fc domain monomer; and d) a fourth polypeptide

that includes a sixth Fc domain monomer; wherein A and A' combine to form a first Fc domain, B and

the fifth Fc domain monomer combine to form a second Fc domain, and B' and the sixth Fc domain

monomer combine to form a third Fc domain, and wherein the first polypeptide and the second

polypeptide each comprises, consists of, or consists essentially of the sequence of SEQ ID NO: 61

and wherein the third polypeptide and the fourth polypeptide each comprises, consists of, or consists

essentially of the sequence of SEQ ID NO: 48.

In another aspect, the disclosure features an Fc construct including: a) a first polypeptide

having the formula A-L-B; wherein i) A includes a first Fc domain monomer; ii) L is a glycine spacer;

and iii) B includes a second Fc domain monomer; b) a second polypeptide including a third Fc domain

monomer; and c) a third polypeptide including a fourth Fc domain monomer; wherein the first Fc

domain monomer and the third Fc domain monomer combine to form a first Fc domain and the

20 second Fc domain monomer and the fourth Fc domain monomer combine to form a second Fc

domain.

25

30

35

In some embodiments of this aspect of the disclosure, each of the first and third Fc domain

monomers includes a complementary dimerization selectivity module that promote dimerization

between the first Fc domain monomer and the third Fc domain monomer, and each of the second and

fourth Fc domain monomers includes a complementary dimerization selectivity module that promote

dimerization between the second Fc domain monomer and the fourth Fc domain monomer. In some

embodiments, the complementary dimerization selectivity module of each of the first and second Fc

domain monomers includes an engineered protuberance, and the complementary dimerization

selectivity module of each of the third and fourth Fc domain monomers includes an engineered cavity.

In some embodiments ofthis aspect of the disclosure, L includes at least 4, 8, or 12 glycines.

In some embodiments, L includes 4-30, 8-30, or 12-30 glycines. In some embodiments, L comprises,

consists of, or consists essentially of the sequence of GGGGGGGGGGGGGGGGGGGG (SEQ ID

NO: 27).

In some embodiments of this aspect of the disclosure, one or more of A, B, the second

polypeptide, and the third polypeptide consists of an Fc domain monomer. In some embodiments,

each of A, B, the second polypeptide, and the third polypeptide consists of an Fc domain monomer.

In some embodiments of this aspect of the disclosure, the N-terminal Asp in one or more of

the first, second, and third polypeptides is mutated to Gln. In some embodiments, the N-terminal Asp

in each of the first, second, and third polypeptides is mutated to Gln.

8
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CLAIMS 

 

1. An Fc construct comprising: 

a). a first polypeptide having the formula A-L-B; wherein  

i). A comprises a first Fc domain monomer; 

ii). L is a linker; and 

iii). B comprises a second Fc domain monomer; 

b). a second polypeptide having the formula A’-L’-B’; wherein 

i). A’ comprises a third Fc domain monomer; 

ii). L’ is a linker; and 

iii). B’ comprises a fourth Fc domain monomer; 

c). a third polypeptide that comprises a fifth Fc domain monomer; and 

d). a fourth polypeptide that comprises a sixth Fc domain monomer;  

wherein A of first polypeptide and A’ of second polypeptide combine to form a first Fc domain, B 

of first polypeptide and fifth Fc domain monomer combine to form a second Fc domain, and B’ of second 

polypeptide and sixth Fc domain monomer combine to form a third Fc domain; and 

wherein the first and second polypeptide comprise the sequence of SEQ ID NO: 49, and the third 

and fourth polypeptide comprise the sequence of SEQ ID NO: 48. 

 

2.  A pharmaceutical composition comprising the Fc construct of claim 1. 

 

3.  Use of the Fc construct of claim 1 in the manufacture of a medicament for the treatment of an 

autoimmune disease. 

 

4.  Use of the Fc construct claim 1 in the manufacture of a medicament for the treatment of inflammation. 

 

5.  A cell culture medium comprising a homogenous population of an Fc construct comprising: 

a) a first polypeptide having the formula A-L-B; wherein  

i) A comprises a first Fc domain monomer; 

ii) L is a glycine spacer; and 

iii) B comprises a second Fc domain monomer; 

b) a second polypeptide having the formula A’-L’-B’; wherein 

i) A’ comprises a third Fc domain monomer; 

ii) L’ is a glycine spacer; and 

iii) B’ comprises a fourth Fc domain monomer; 

c) a third polypeptide that comprises a fifth Fc domain monomer; and 

d) a fourth polypeptide that comprises a sixth Fc domain monomer;  
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wherein A of first polypeptide and A’ of second polypeptide combine to form a first Fc domain, B 

of first polypeptide and fifth Fc domain monomer combine to form a second Fc domain, and B’ of second 

polypeptide and sixth Fc domain monomer combine to form a third Fc domain; and 

wherein the first and second polypeptide comprise the sequence of SEQ ID NO: 49, and the third 

and fourth polypeptide comprise the sequence of SEQ ID NO: 48. 

 

6.  The cell culture medium of claim 5, wherein the homogenous population of the Fc construct is at least 

85% homogenous. 

 

7.  A method of preparing a cell culture medium comprising a homogenous population of an Fc construct 

of claim 1, the method comprising:  

a) providing host cells in a cell culture medium, wherein the cells comprise polynucleotides 

encoding each of the first, second, third, and fourth polypeptides of claim 1; 

b) expressing the polypeptides in the host cells under conditions that allow for the formation of the 

Fc construct and secretion into the cell culture medium; and 

c) collecting the cell culture medium. 

 

8.  The method of claim 7, wherein the homogenous population of the Fc construct is at least 85% 

homogenous.  

 

 


