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CD25). IL-2 can also exert its cell signaling function through binding to an intermediate-

affinity dimeric receptor complex consisting only of IL-2Rß and γc (IL-2Rßγ). 

[0005] Due to the low concentrations of IL-2 that typically exists in tissues, IL-2 

preferentially activates cells that express the high affinity receptor complex 

(CD25:CD122:CD132; IL-2Rγßγ), and therefore favors FOXP3+ Tregs which constitutively 

express CD25. However, IL-2 can also activate and induce proliferation of FOXP3- T cells 

that express the intermediate affinity receptor complex (CD122:CD132; IL-2Rßγ). FOXP3- T 

cells, such as CD4+ or CD8+ T cells, may contribute to inflammation, autoimmunity, organ 

graft rejection, or graft-versus-host disease. Because of the potential of IL-2 to promote or 

reduce both T cells and Tregs with limited selectivity, there is a strong need in the field to 

create more selective Treg modulators. Additionally, as a potential drug, IL-2 suffers from a 

very fast clearance, with half-life measured in minutes, which hinders favorable dosing. The 

present invention solves both these problems by providing novel IL-2-Fc fusion proteins. 

[0006] Accordingly, there is a need to provide useful IL-2 variants and Fc fusion proteins.  

IV. SUMMARY  

[0007] Accordingly, in some examples, the disclosure provides compositions comprising a 

variant human IL-2 protein (as compared to SEQ ID NO:2) wherein said variant IL-2 protein 

comprises amino acid substitution(s) selected from the group of T3A, R38A; R38D; R38E; 

R38F; R38G; R38H; R38I; R38K; R38L; R38M; R38N; R38P; R38Q; R38S; R38T; R38V; R38W; 

R38Y; T41A; T41D; T41E; T41F; T41G; T41H; T41I; T41K; T41L; T41M; T41N; T41P; T41Q; 

T41R; T41S; T41V; T41W; T41Y; F42A; F42D; F42E; F42G; F42H; F42I; F42K; F42L; F42M; 

F42N; F42P; F42Q; F42R; F42S; F42T; F42V; F42W; F42Y; R38Q/T41K; R38Q/T41Q; 

R38E/T41K; R38Q/T41R; R38N/T41Q; R38Q/T41V; R38N/T41V; R38Q/T41M; R38Q/T41S; 

R38Q/T41L; R38N/T41M; T41I/F42Y; T41E/F42Y’ T41D/F42Y; T41M/F42Y; 41Q/F42Y; 

T41E/F42H; T41E/F42L; T41E/F42P; R38Q/F42Y; R38N/T41R; R38N/T41K; R38V/T41R; 

R38P/T41R; T41E/F42K; T41D/F42K; T41M/F42K; T41Q/F42K; R38Q/F42K; T41I/F42K; 

R38N/F42K; T41H/F42K; R38Q/T41K/F42Y; R38Q/T41R/F42Y; R38Q/T41Q/F42Y; 

R38Q/T41V/F42Y; R38N/T41K/F42K; R38Q/T41H/F42K; R38Q/T41K/F42K; R38Q/T41Q/F42K; 

38Q/T41V/F42K; R38Q/T41R/F42K; Q11E; L12D; Q13E; E15Q; H16Y; L19D; D20N; 

N29S/Y31H/K35R/T37A/R38L/K48E/V69A/N71R/Q74P/N88D/I89V/Q126T; Q22E; K35R; 
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T3A/D20N/N71K/C125S; T3A/D20N/R38I/C125S; T3A/D20N/T37R R38I/C125S; 

T3A/D20N/R38I/N71K/C125S; T3A/D20N/C125S; T3A/D20N/T37R/C125S; 

T3A/D20N/N71K/C125S; T3A/D20N/R38I/C125S; T3A/D20N/T37R/R38I/C125S; 

T3A/D20N/R38I/N71K/C125S; and 

N29S/Y31H/K35R/T37A/K48E/V69A/N71R/Q74P/N88D/I89V/C125S/Q126T.  

[0008] In further examples, the disclosure provides IL-2-Fc fusion dimeric proteins 

comprising: a) a first monomer comprising, from N- to C-terminal: i) a variant IL-2 protein 

according to any of claims A1 to A4; ii) a first domain linker; and  iii) a first variant Fc 

domain; and b) a second monomer comprising a second variant Fc domain. 

[0009] In additional examples, the invention provides IL-2-Fc fusion dimeric proteins 

wherein said second monomer comprises, from N- to C-terminal: a) a variant IL-2 protein 

according to any of claims A1 to A4; b) a second domain linker; and c) said second variant Fc 

domain.   

[0010] In further example is the IL-2-Fc fusion dimeric proteins  have first and second 

variant Fc domains contain heterodimerization variants selected from the group consisting 

of L368D/K370S : S364K/E357Q; L368D/K370S : S364K; L368E/K370S : 

S364K;/T411E/K360E/Q362E : D401K; and T366S/L368A/Y407V : T366W.  In some cases, the 

IL-2-Fc fusion proteins further comprise ablation variants, including 

P233P/L234V/L235A/G236_/S267K.  In some examples the fusion proteins also comprise Fc 

domains with amino acid substitutions M428L/N434S or M428L/N434A. In some examples, 

the domain linker is the IGG1 hinge, and in others it can include a linker selected from 

(GS)n, (GSGGS)n, (GGGGS)n, and (GGGS)n, where n is an integer of at least one.  

[0011] In one example, the present disclosure refers to a polypeptide composition 

comprising a variant human IL-2 protein wherein said variant IL-2 protein comprises amino 

acid substitution(s) as compared to SEQ ID NO:2 selected from the group of 

T3A/D20N/T37R and T3A/D20N/N71K.  In some cases, the variant IL-2 protein further 

comprises a C125S variant or a C125A variant. 

[0012] In a further example, the polypeptide composition is a homodimeric protein complex 

wherein each protein monomer comprises said variant IL-2 protein covalently attached to an 

Fc domain.  In some examples, each of said Fc domains is a variant Fc domain.  
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[0013] In a further example, the polypeptide composition is a heterodimeric protein 

complex comprising a first protein monomer comprising said variant IL-2 protein is 

covalently attached to a first variant Fc domain and a second protein monomer comprising a 

second variant Fc domain. 

[0014] In an additional example, the polypeptide composition has variant Fc domains that 

are variant human IgG1 Fc domains comprising the amino acid substitutions M428L/N434S.  

[0015] In a further example, the polypeptide composition has variant Fc domains that are 

variant human IgG1 Fc domains comprising the amino acid substitutions 

E233P/L234V/L235A/G236del/S267K.   

[0016] In an additional example, the polypeptide composition has first and second variant 

Fc domains that comprise a set of heterodimerization variants selected from the group 

consisting of those depicted in Figure 2.  In some examples, the set of heterodimerization 

variants is selected from the group consisting of L368D/K370S : S364K/E357Q; L368D/K370S 

: S364K; L368E/K370S : S364K; T411E/K360E/Q362E : D401K; and T366S/L368A/Y407V : 

T366W.  

[0017] In a further example, the polypeptide composition is selected from the group 

consisting of XENP27564 (SEQ ID NOs:297 and 298), XENP27563 (SEQ ID NOs:295 and 296), 

XENP26105 (SEQ ID NOs:245 and 246), and XENP26109 (SEQ ID NOs:249 and 250).  

[0018] Also provided are nucleic acid compositions comprising: a) a first nucleic acid 

encoding said first protein monomer of any of claims 6 to 13; and b) a second nucleic acid 

encoding said second protein monomer of any of claims 6 to 13, respectively.  Additionally 

provided are expression vector compositions comprising a) a first expression vector 

comprising said first nucleic acid; and b) a second expression vector comprising said second 

nucleic acid, and host cells comprising the nucleic acid compositions and/or expression 

vector compositions.  Further provided are methods of making a polypeptide composition 

comprising culturing the host cell of the invention under conditions wherein said 

composition is produced and recovering said composition.
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[0018a] In one aspect, the present disclosure refers to an IL-2 fusion protein comprising: a) a 

first monomer having the sequence of SEQ ID NO: 297; b) a second monomer having the 

sequence of SEQ ID NO: 298. In yet another aspect, the present disclosure refers to an IL-2 

fusion protein comprising: a) a first monomer having the sequence of SEQ ID NO: 295; b) a 

second monomer having the sequence of SEQ ID NO: 296. In another example, the present 

disclosure refers to a nucleic acid composition comprising a nucleic acid encoding the 

variant human IL-2 protein as disclosed herein.  

[0018b] In another aspect, the present disclosure refers to a nucleic acid composition 

comprising: a) a first nucleic acid encoding said first monomer as disclosed herein; and b) a 

second nucleic acid encoding said second monomer as disclosed herein, respectively.  

[0018c] In another aspect, the present disclosure refers to an expression vector composition 

comprising: a) a first expression vector comprising the first nucleic acid as disclosed herein; 

and b) a second expression vector comprising the second nucleic acid as disclosed herein. 

[0018d] In another aspect, the present disclosure refers to a host cell comprising the 

expression vector composition as disclosed herein. 

[0018e] In another aspect, the present disclosure refers to a method of making a an IL-2 Fc 

fusion protein comprising culturing the host cell as disclosed herein under conditions 

wherein the IL-2-Fc fusion protein is produced and recovering the IL-2-Fc fusion protein. 

[0019] In a further example, the IL-2-Fc fusion dimeric protein is selected from XENP24635; 

XENP24636; XENP24637; XENP24638; XENP24639; XENP24640; XENP24641; XENP24642; 



  

 

 7

XENP24643; XENP24725; XENP24728; XENP24729; XENP24730; XENP24731; XENP24732; 

XENP25717; XENP25720; XENP25725; XENP25727; XENP25910; XENP25911; XENP25912; 

XENP26086; XENP26088; XENP26089; XENP26092; XENP26093; XENP26096; XENP26104; 

XENP26105; XENP26108; XENP26109; XENP26835; XENP26839; XENP26840; XENP26841; 

XENP26986; XENP26987; XENP26989; XENP26990,  XENP26991, XENP25906, XENP25907; 

XENP25908; XENP25909; XENP26992; XENP26993; XENP26994; XENP26995; XENP26996; 

XENP27001; XENP27002; XENP27003; XENP27004; XENP27005; XENP27006 and 

XENP27007.  

[0020] Additional examples provide methods of activating CD25+ cells comprising 

contacting said cells with an IL-2-Fc fusion dimeric protein of the invention, and methods of 

treating  autoimmune disease comprising administering to a patient in need thereof a 

protein composition herein. 

 

V. BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Figure 1 depicts the amino acid sequences (and GenBank accession numbers) of 

human IL-2 and its receptors: IL-2Rα (also known as CD25), IL-2Rβ (also known as CD122), 

and common gamma chain (also known as IL-2Rγ or CD132).   

[0022] Figure 2 depicts useful pairs of depict useful pairs of Fc heterodimerization variant 

sets (including skew and pI variants). In Figure 2, there are variants for which there are no 

corresponding “monomer 2” variants; these are pI variants which can be used alone on 

either monomer. 

[0023] Figure 3 depict a list of isosteric variant antibody constant regions and their 

respective substitutions. pI (-) indicates lower pI variants, while pI_(+) indicates higher pI 

variants. These can be optionally and independently combined with other 

heterodimerization variants of the inventions (and other variant types as well, as outlined 

herein.) 

[0024] Figure 4 depict useful ablation variants that ablate FcγR binding (sometimes referred 

to as “knock outs” or “KO” variants). Generally, ablation variants are found on both 

monomers, although in some cases they may be on only one monomer. 
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WHAT IS CLAIMED IS:

1. An IL-2 fusion protein comprising:  

 a) a first monomer having the sequence of SEQ ID NO: 297;  

 b) a second monomer having the sequence of SEQ ID NO: 298. 

 

2.  A nucleic acid composition comprising: 

 a) a first nucleic acid encoding the first monomer of claim 1; and  

 b) a second nucleic acid encoding the second monomer of claim 1, respectively.  

 

3. An expression vector composition comprising: 

 a) a first expression vector comprising  thefirst nucleic acid of claim 2; and 

b) a second expression vector comprising the second nucleic acid of claim 2. 

 

4.  A host cell comprising the expression vector composition according to claim 3. 

 

5. A method of making an IL-2 Fc fusion protein comprising culturing the host cell of claim 4 

under conditions wherein the IL-2-Fc fusion protein is produced and recovering the IL-2-Fc 

fusion protein. 

 

6.  An IL-2 fusion protein comprising:  

 a) a first monomer having the sequence of SEQ ID NO: 295;  

 b) a second monomer having the sequence of SEQ ID NO: 296. 

 

7.   A nucleic acid composition comprising: 

 a) a first nucleic acid encoding the first monomer of claim 6; and  

 b) a second nucleic acid encoding the second monomer of claim 6, respectively.  
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8.   An expression vector composition comprising: 

 a) a first expression vector comprising the first nucleic acid of claim 7; and 

b) a second expression vector comprising the second nucleic acid of claim 7. 

 

9.  A host cell comprising the expression vector composition according to claim 8. 

 

10.  A method of making an IL-2 Fc fusion protein comprising culturing the host cell of claim 

9 under conditions wherein the IL-2-Fc fusion protein is produced and recovering the IL-2-

Fc fusion protein. 

 

 


