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with two enzymes, UDP-Gal-T and UDP-Glc-E, in mammalian cells, such as in CHO K1 and 

its derivative cell lines, for producing a recombinant protein having monogalactosylated (G1) 

or digalactosylated (G2) glycans. As shown in the Examples herein, it has been demonstrated 

that, by adjusting the relative media concentrations of certain sulfhydryl compounds or their 

derivatives, galactosylation of different antibodies can be precisely controlled in a high-yield, 

batch or fed-batch production process, with minimal impact on other glycoforms, other 

product quality attributes, or cell culture performance. Moreover, these data show that it is 

possible to precise regulation and control of a complex, dynamic cellular process at 

production scale for the definition of recombinant antibody product molecular heterogeneity 

and bioactivity. This enables an understanding of key effector interactions underpinning the 

knowledge-based design of cell culture media or feed composition to achieve a specified level 

of antibody galactosylation, whilst maximizing cell proliferation and productivity. 

 

In particular, the present disclosure relates to an anti-CD20/anti-CD3 bispecific antibody 

having monogalactosylated (G1) and digalactosylated (G2) glycans, the anti-CD20/anti-CD3 

bispecific antibody comprising a first antigen binding domain, and a second antigen binding 

domain, wherein the first antigen binding domain comprises a heavy chain variable domain 

(VH) comprising  

(a)  CDR-H1 comprising the amino acid sequence of SEQ ID NO: 22,  

(b)  CDR-H2 comprising the amino acid sequence of SEQ ID NO: 23, and  

(c)  CDR-H3 comprising the amino acid sequence of SEQ ID NO: 24; and  

a light chain variable domain (VL) comprising  

(d)  CDR-L1 comprising the amino acid sequence of SEQ ID NO: 25,  

(e)  CDR-L2 comprising the amino acid sequence of SEQ ID NO: 26, and  

(f)  CDR-L3 comprising the amino acid sequence of SEQ ID NO: 27;  

wherein the second antigen binding domain comprises a heavy chain variable domain (VH) 

comprising  

(a)  CDR-H1 comprising the amino acid sequence of SEQ ID NO: 34,  

(b)  CDR-H2 comprising the amino acid sequence of SEQ ID NO: 35, and  

(c)  CDR-H3 comprising the amino acid sequence of SEQ ID NO: 36; and  

a light chain variable domain (VL) comprising  

(d)  CDR-L1 comprising the amino acid sequence of SEQ ID NO: 37,  

(e)  CDR-L2 comprising the amino acid sequence of SEQ ID NO: 38, and  

(f)  CDR-L3 comprising the amino acid sequence of SEQ ID NO: 39; and  
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(b)  a first light chain of SEQ ID NO: 33, a second light chain and a third light chain of 

SEQ ID NO: 44; or 

(c)  the first heavy chain and the second heavy chain as defined in (a) and the first light 

chain, the second light chain and the third light chain as defined in (b). 

 

Equally, the present disclosure relates to an anti α-synuclein antibody having 

monogalactosylated (G1) and digalactosylated (G2) glycans, the anti α-synuclein antibody 

comprising a heavy chain variable domain (VH) comprising  

(a)  CDR-H1 comprising the amino acid sequence of SEQ ID NO: 10,  

(b)  CDR-H2 comprising the amino acid sequence of SEQ ID NO: 11, and  

(c)  CDR-H3 comprising the amino acid sequence of SEQ ID NO: 12; and  

a light chain variable domain (VL) comprising  

(d)  CDR-L1 comprising the amino acid sequence of SEQ ID NO: 13,  

(e)  CDR-L2 comprising the amino acid sequence of SEQ ID NO: 14, and  

(f)  CDR-L3 comprising the amino acid sequence of SEQ ID NO: 15; and 

wherein the anti α-synuclein antibody has 17.2-48.0% (w/w) of G1 and 3.1-15.0% (w/w) of 

G2 per total glycan; preferably 25.4-48.0% (w/w) of G1 and 3.5-15.0% (w/w) of G2 per total 

glycan; preferably 27.2-47.0% of G1 and 4.4 to 15.0% of G2 per total glycan; preferably 

40.0-46.0% (w/w) of G1 and 8.4-15.0% (w/w) of G2 per total glycan; more preferably 41.0-

45.0% (w/w) of G1 and 9.5-14.0% (w/w) of G2 per total glycan and most preferably 42.1-

43.9% (w/w) of G1 and 10.6-13.3% (w/w) of G2 per total glycan.  
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In another aspect, the present disclosure relates to an anti-α-synuclein antibody having 

monogalactosylated (G1) and digalactosylated (G2) glycans, the anti-α-synuclein antibody 

comprising a heavy chain variable domain (VH) comprising  

(a)  CDR-H1 comprising the amino acid sequence of SEQ ID NO: 10,  

(b)  CDR-H2 comprising the amino acid sequence of SEQ ID NO: 11, and  

(c)  CDR-H3 comprising the amino acid sequence of SEQ ID NO: 12; and  

a light chain variable domain (VL) comprising  

(d)  CDR-L1 comprising the amino acid sequence of SEQ ID NO: 13,  

(e)  CDR-L2 comprising the amino acid sequence of SEQ ID NO: 14, and  

(f)  CDR-L3 comprising the amino acid sequence of SEQ ID NO: 15; and 

wherein the anti-α-synuclein antibody has 27.2-47.0% (w/w) of G1 and 4.4 to 15.0% (w/w) of 

G2 per total glycans; preferably 40.0-46.0% (w/w) of G1 and 8.4-15.0% (w/w) of G2 per total 

glycans; more preferably 41.0-45.0% (w/w) of G1 and 9.5-14.0% (w/w) of G2 per total 

glycans and most preferably 42.1-43.9% (w/w) of G1 and 10.6-13.3% (w/w) of G2 per total 

glycans. 

Preferably, the anti α-synuclein antibody comprises 

(a)  a VH sequence of SEQ ID NO: 16; 

(b)  a VL sequence of SEQ ID NO: 17; or 

(c)  the VH sequence as defined in (a) and the VL sequence as defined in (b). 

More preferably, the anti α-synuclein antibody comprises 

(a)  a VH sequence having at least 95% sequence identity to the amino acid sequence of 

SEQ ID NO: 16;  

(b)  a VL sequence having at least 95% sequence identity to the amino acid sequence of 

SEQ ID NO: 17; or 

(c)  the VH sequence as defined in (a) and the VL sequence as defined in (b). 

Even more preferably, the anti α-synuclein antibody comprises a heavy chain of SEQ ID NO: 

20 and a light chain of SEQ ID NO: 21. 
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comprising a sequence having 80% identity to a polynucleotide encoding a heavy chain 

variable domain (VH) as disclosed in the context of the disclosure, or a polynucleotide 

comprising a sequence having 80% identity to a polynucleotide encoding a light chain 

variable domain (VL) as disclosed in the context of the disclosure, or  

one or more vectors comprising such polynucleotides,  

wherein said cell is cultivated in a cell culture medium as disclosed in the context of the 

disclosure.  

 

Equally, the present disclosure relates to a method of producing an anti-CD20/anti-CD3 

bispecific antibody as disclosed in the context of the disclosure having monogalactosylated 

(G1) and digalactosylated (G2) glycans, said method comprising: 

(a) cultivating a mammalian cell in a cell culture medium, wherein a concentration of at 

least more than 4.0 and less than 10.0 mM of the sulfhydryl group(s) from one or more 

sulfydryl compound(s) and at least more than 3.0 g/L glucose in the cell culture 

medium is maintained for at least 3, more preferably for at least 4 and even more 

preferably for at least 5 days, 

(b) isolating said antibody. 

Preferably, maintaining the concentration is effective for the production of an anti-CD20/anti-

CD3 bispecific antibody having 19.0-29.0% (w/w) of G1 and 1.3-2.8% (w/w) of G2 per total 

glycan; preferably 20.0-28.0% (w/w) of G1 and 1.4-2.7% (w/w) of G2 per total glycan; more 

preferably 21.0-28.0% (w/w) of G1 and 1.5-2.7% (w/w) of G2 per total glycan and most 

preferably 21.0-27.4% (w/w) of G1 and 1.5-2.6% (w/w) of G2 per total glycan.  

Preferably, the cultivation of the mammalian cell results in an increased titer of said antibody 

by at least 20%, preferably at least 30%, more preferably at least 40%, more preferably at 

least 50%, even more preferably at least 60%, and most preferably at least 80%  

relative to the titer in a corresponding cultivation of the mammalian cell without maintaining 

the concentration of at least more than 4.0 and less than 10.0 mM of the sulfhydryl group(s) 

from the one or more sulfydryl compound(s) in the cell culture medium. As another example, 

the cultivation of the mammalian cell results in an increased titer of said antibody between 30 

and 75 % relative to the titer in a corresponding cultivation of the mammalian cell without 

maintaining the concentration of at least more than 4.0 and less than 10.0 mM of the 

sulfhydryl group(s) from the one or more sulfydryl compound(s) in the cell culture medium.  
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Equally, the present disclosure relates to a method of producing an anti α-synuclein antibody 

as disclosed in the context of the disclosure having monogalactosylated (G1) and 

digalactosylated (G2) glycans, said method comprising: 

(a) cultivating a mammalian cell in a cell culture medium, wherein a concentration of at 

least more than 4.0 and less than 10.0 mM of the sulfhydryl group(s) from one or more 

sulfydryl compound(s) and at least more than 3.0 g/L glucose in the cell culture 

medium is maintained for at least 3, more preferably for at least 4 and even more 

preferably for at least 5 days, 

(b) isolating said antibody. 

In another aspect, the present disclosure relates to a method of producing an anti-α-synuclein 

antibody as disclosed in the context of the disclosure having monogalactosylated (G1) and 

digalactosylated (G2) glycans, said method comprising: 

(a) cultivating a mammalian cell in a cell culture medium, wherein a concentration of at 

least more than 5.0 and less than 7.0 mM of sulfhydryl group(s) from one or more sulfydryl 

compound(s) and at least more than 3.0 g/L glucose and at most 13 g/L glucose in the cell 

culture medium is maintained for at least 3, more preferably for at least 4 and even more 

preferably for at least 5 days, wherein the sulfhydryl compound is cysteine, 

(b) isolating said antibody, 

wherein the mammalian cell is a CHO cell. 

Preferably, the concentration is effective for the production of an anti α-synuclein antibody 

having 17.2-48.0% (w/w) of G1 and 3.1-15.0% (w/w) of G2 per total glycan 25.4-48.0% 

(w/w) of G1 and 3.5-15.0% (w/w) of G2 per total glycan; preferably 27.2-47.0% of G1 and 

4.4 to 15.0% of G2 per total glycan; preferably 40.0-46.0% (w/w) of G1 and 8.4-15.0% (w/w) 

of G2 per total glycan; more preferably 41.0-45.0% (w/w) of G1 and 9.5-14.0% (w/w) of G2 

per total glycan and most preferably 42.1-43.9% (w/w) of G1 and 10.6-13.3% (w/w) of G2 

per total glycan.  
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Preferably, the cultivation of the mammalian cell results in an increased titer of said antibody 

by at least 10%, preferably at least 20%, more preferably at least 30%, more preferably at 

least 40%, more preferably at least 50%, more preferably at least 60%, more preferably et 

aleast 70%, even more preferably at least 80% and most preferably at least 100%  

relative to the titer in a corresponding cultivation of the mammalian cell without maintaining 

the concentration of at least more than 4.0 and less than 10.0 mM of the sulfhydryl group(s) 

from the one or more sulfydryl compound(s) in the cell culture medium. 

Preferably, the cultivation of the mammalian cell results in the anti α-synuclein antibody 

having monogalactosylated (G1) and digalactosylated (G2) glycans characterized by 

(i) increased protein target binding by at least 10%, preferably at least 20%, more 

preferably at least 35%, even more preferably at least 45% and most preferably at least 

50%; 

(ii) increased neonatal Fc receptor (FcRn) binding by at least 10%, preferably at least 

20%, more preferably at least 33%, more preferably at least 40% and most preferably 

at least 45%; and/or; 

(iii) increased FcyRIIa binding by at least 10%, preferably at least 20%, more preferably at 

least 36%, even more preferably 45% and most preferably 50%, 
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Equally, the present disclosure relates to an anti-CD20/anti-CD3 bispecific antibody as 

disclosed in the context of the disclosure having monogalactosylated (G1) and 

digalactosylated (G2) glycans obtainable by the method or the mammalian cell as disclosed in 

the context of the disclosure. 

Equally, the present disclosure relates to an anti α-synuclein antibody as disclosed in the 

context of the inventon having monogalactosylated (G1) and digalactosylated (G2) glycans 

obtainable by the method or the mammalian cell as disclosed in the context of the disclosure. 

Preferably, the disclosure relates to an anti-CD20/anti-CD3 bispecific antibody as disclosed in 

the context of the disclosure having monogalactosylated (G1) and digalactosylated (G2) 

glycans for use as a medicament. More preferably, the anti-CD20/anti-CD3 bispecific 

antibody as disclosed in the context of the disclosure is for use in the treatment of patients 

with B-cell associated cancers, preferablyfor use in the treatment of patients with chronic 

leukemia and lymphoma. 

Equally preferably, the disclosure relates to an anti α-synuclein antibody having 

monogalactosylated (G1) and digalactosylated (G2) glycans for use as a medicament. More 

preferably, the anti α-synuclein antibody as disclosed in the context of the disclosure is for use 

in the treatment of patients with Parkinson's disease. 

In another aspect, the present disclosure relates to the anti-α-synuclein antibody of the 

disclosure for use in the treatment of patients with Parkinson's disease.  

In another aspect, the present disclosure relates to use of the anti-α-synuclein antibody of the 

disclosure in the manufacture of a medicament for the treatment of patients with Parkinson's 

disease.  
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CLAIMS 

 

1. An anti-α-synuclein antibody having monogalactosylated (G1) and digalactosylated 

(G2) glycans, the anti-α-synuclein antibody comprising a heavy chain variable domain 

(VH) comprising  

(a)  CDR-H1 comprising the amino acid sequence of SEQ ID NO: 10,  

(b)  CDR-H2 comprising the amino acid sequence of SEQ ID NO: 11, and  

(c)  CDR-H3 comprising the amino acid sequence of SEQ ID NO: 12; and  

a light chain variable domain (VL) comprising  

(d)  CDR-L1 comprising the amino acid sequence of SEQ ID NO: 13,  

(e)  CDR-L2 comprising the amino acid sequence of SEQ ID NO: 14, and  

(f)  CDR-L3 comprising the amino acid sequence of SEQ ID NO: 15; and 

wherein the anti-α-synuclein antibody has 27.2-47.0% (w/w) of G1 and 4.4 to 15.0% 

(w/w) of G2 per total glycans; preferably 40.0-46.0% (w/w) of G1 and 8.4-15.0% 

(w/w) of G2 per total glycans; more preferably 41.0-45.0% (w/w) of G1 and 9.5-

14.0% (w/w) of G2 per total glycans and most preferably 42.1-43.9% (w/w) of G1 and 

10.6-13.3% (w/w) of G2 per total glycans.  

 

2. The anti-α-synuclein antibody of claim 1, wherein the anti-α-synuclein antibody 

comprises 

(a)  a VH sequence of SEQ ID NO: 16; 

(b)  a VL sequence of SEQ ID NO: 17; or 

(c)  the VH sequence as defined in (a) and the VL sequence as defined in (b) 

 

3. The anti-α-synuclein antibody of claim 1 or 2, wherein the anti-α-synuclein antibody 

comprises a heavy chain of SEQ ID NO: 20 and a light chain of SEQ ID NO: 21. 

 

4. A method of producing an anti-α-synuclein antibody of any of claims 1 to 3 having 

monogalactosylated (G1) and digalactosylated (G2) glycans, said method comprising: 

(a) cultivating a mammalian cell in a cell culture medium, wherein a concentration 

of at least more than 5.0 and less than 7.0 mM of sulfhydryl group(s) from one 

or more sulfydryl compound(s) and at least more than 3.0 g/L glucose and at 

most 13 g/L glucose in the cell culture medium is maintained for at least 3, 
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more preferably for at least 4 and even more preferably for at least 5 days, 

wherein the sulfhydryl compound is cysteine, 

(b) isolating said antibody, 

wherein the mammalian cell is a CHO cell. 

 

5. The method of claim 4, wherein the concentration is maintained for at least 5 days, 

preferably for at least 7 days, more preferably for at least 10 days, even more 

preferably for at least 12 days and most preferably for at least 14 days. 

 

6. The method of claim 4 or 5, wherein the cell culture medium comprises a 

concentration of at least 5.0 mM and equal or less than 6.0 mM of the sulfhydryl 

group(s) from the one or more sulfhydryl compound(s). 

 

7. The method of any of claims 4 to 6, wherein the cell culture medium comprises 

between more than 3.0 g/L and at most 8.0 g/L glucose, more preferably between more 

than 3.0 g/L and at most 7.0 g/L glucose, even more preferably between more than 3.0 

g/L and at most 6.0 g/L glucose and most preferably between more than 3.0 g/L and at 

most 5.0 g/L glucose. 

 

8. The method of any of claims 4 to 7, wherein the cell culture medium is a chemically 

defined medium, preferably a serum-free, protein-free and/or oligopeptide-free cell 

culture medium. 

 

9. The anti-α-synuclein antibody of any of claims 1 to 3 for use in the treatment of 

patients with Parkinson's disease. 

 

10. Use of the anti-α-synuclein antibody of any of claims 1 to 3 in the manufacture of a 

medicament for the treatment of patients with Parkinson's disease. 




