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METHODS FOR CONTROLLING THE PROPERTIES OF FC-CONTAINING
MOLECULES THROUGH ALTERING THE SIALYLATION OF THE
OLIGOSACCARIDES IN THE FC-REGION

BACKGROUND OF THE INVENTION

Field of the Invention

(R}

The invention reletes to merkiods of modifying therapeutic proteins that
interact with Fe receptors and producing modified therapeutic proteins, e.g., antibodies,
such that the composition of the oligosaccharide chains may enhiance the avidity of the
antibody for its lzu‘ge..t and alters the receptor binding affinity and therefore the effector

function activity of said antibodies as compared to unmodified antibodies.

16 Deseription of the Related Art
Antibodies are soluble serum glycoproleins that play a significant role in
irnate imymunity. The carbobydrate structures of all naturally produced antibodies at
conserved positions in the heavy chain constant regions varies with isotype. Each
isotype possesses a distinet array of N-linked oligosaccharide struciures, which varably
15 affect protein assembily, secretion or functional activity (Wright, .., and Mormison, S.
L., Trends Biotech. 15:26-32 (1997)). Referring to Figs. | & 2, the squcture of the
artached N-linked ofigosaccharides varies considerably, depending on the degree of
processing, and czu include high-tnannose, as well s complex biantennary
oligosaccharides with or without bisecting GleNAc and core Fucose residues {Wright,
0 A, znd Morrison, 8. L., supra). Typically, there is heterogeneous processing of the core
oligosaccharide struetures attached at a particnlar glycosylation site such that even
monoclonal antibodies exist as multiple glycoforms. Likewise, it has been shown that
major differences in antibody giycosylation occur betwsaen antibody-producing cell
lines, and even minor differences are seen for a given cell line grown under different

cujmre conditions.














































































































































































WHAT [S TQO BE CLAIMED:

1. An in vitro method for controlling the properties of an Fc-containing molecule,
compzising altering the sialylation of the oligosaccharides in the Fc repion, wherein the
sialylation is increased in the Fc region, and wherein the sialylation is altered from the

wild type Fc region by enzymatic treatment or enzymatic modification of the molecule,

2. The method of claim 1, wherein the propetties controlled are selected from the group
consisting of affinity for one or more of the FeyRI, FoyRIIA, and FeyRIIIA receptors,

ADCC activity, macrophage or monocyte activation, serum halfilife, and avidity.

3. The method of claim I, wherein the enzymatic treatment comprises treating with

sialyltransferase,

4. The method of claim 1, wherein the Fc-containing molecule has a binding domain

specific for a target, said target being an immobilized target.

5. The method of claim 1, wherein the Fc-containing molecule has a binding domain

specific for a target, said target being is expressed on the surface of a cell.
6. The method of claim 1, wherein the Fe-containing molecule is an antibody.

7. An in vitro method for controlling the properties of an Fc-containing therapeutic
protein characterized as having a biantennary oligosaccharide covalently attached to an
asparagine residue in the CH2 immunoglobulin domain of said protein, comprising

converting an Fe-containing therapeutic protein not of the G282 glycoform into an
oligosaccharide being of the G282 sialylated glycoform, wherein the converting step
comprises at least one of enzymatically engineering a recombinantly expressed

monoclonal antibody, and using sialyltransferases to add sialic acid residues.
8. The method of claim 7, wherein said Fc-containing protein has one or more of the
properties selected from the group consisting of reduced affinity for FeyRITA and

FeyRIIIA, reduced activity in NK cel]l-mediated ADCC assays, enhanced affinity for

59



FcyRI, enhanced ability to activate macrophages, and shorter serum half-life as

compazed to the same Fe-containing therapeutic protein not of the G282 glycoform.

9. An Fe-containing protein produced or altered by the method of any of claims 1-3.

10. An in vitro method for preparing a batch of therapeutic recombinant Fe-containing
protein characterized as comprising an immunoglobulin IgG isotype domain of at Jeast a
hinge region, a CH2, and a CH3 domain, wherein the method comprises treating the

batch with an enzyme to add sialic acid residues from the polysaccharide chains attached

to said protein,

11. A pharmaceutical composition comprising a protein produced by the method of

claim 10 in combination with a pharmaceutically acceptable carrier.

12. The protein produced by the method of claim 11 for treatment of a dJisease or

condition.

13. The protein produced by the method of claim 11 for diagnosis of a disease or

condition.

14. The protein of claim 12, wherein said protein is used to treat a neoplastic disease

selected from the group consisting of a catcinoma, a lymphoma, a sarcoma, and a

myeloma.

15. The protein of claim 12, wherein said protein is used to treat an inflammatory
disorder selected from the group consisting of psoriasis, rtheumatoid arflnitis, ulcerative

colitis, inflammatory bowel disease, Crohn's disease, and systemic lupus erythematosus.

16. The protein of claim 12, wherein the protein is used to treat disorders involving

corneal or retinal neovascularization.
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17. An in vitro method for controlling 2 binding affinity for a target of an Fe-containing
molecule having a binding domain specific for the target, comprising altering the
sialylation of the oligosaccharides in the Fc region, wherein the sialylation is increased
in the Fc region and the avidity is decreased, and wherein the sialylation is aitered from

the wild type Fc region by enzymatic treatment or enzymatic modification of the

molecule,

18. The method of claim 17, wherein the enzymatic treatment comnprises treating with

- sialidase or sialyliransferase.
19. The method of clabin 17, wherein the target is an immobilized 1arget.
20. The method of claim 17, wherein the target is expressed on the surface of a cell

21. The method of claim 17, wheiein the Fe-containing molecule is an antibody,
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