
GLYCOENGINEERED ANTIBODY DRUG CONJUGATES 

RELATED APPLICATIONS 

This application claims the benefit of priority to U.S. Provisional Patent 

	

5 	Application No. 62/061,989, filed October 9, 2014. The entire content of the 

aforementioned application is incorporated by reference in its entirety. 

BACKGROUND 

Use of specific antibodies to treat people and other animals is a powerful tool 

that has been very effective in treating many conditions and disorders. However, there 

	

10 	is great demand for more effective targeted therapeutics, especially target specific 

therapies with higher efficacy and greater therapeutic window. One of these target 

specific treatments employs antibody-effector moiety conjugates in which a targeting 

moiety directs a specific antibody to a desired treatment site. These molecules have 

shown improved therapeutic index — higher efficacy and/or lower toxicity profiles 

	

15 	than the un-targeted antibody in a clinical setting. However, development of such 

therapeutics can be challenging as many factors, including the antibody itself and 

linkage stability, can have significant impact on the disease target (e.g. tumor) 

specificity, thereby reducing efficacy. With high non-specific binding and low 

stability in circulation, the antibody-effector moiety conjugate would be cleared 

	

20 	through normal tissues before reaching the target site. Moreover, antibody-effector 

moiety conjugates with significant subpopulations of high drug loading could 

generate aggregates which would be eliminated by macrophages, leading to shorter 

half-life. Thus, there are increasing needs for critical process control and 

improvement as well as preventing complications such as the product aggregation and 

	

25 	nonspecific toxicity from antibodies. 

Although antibody-effector moiety conjugates generated according to current 

methods are effective, development of such therapeutics can be challenging as 

heterogeneous mixtures are often a consequence of the conjugation chemistries used. 

For example, effector moiety conjugation to antibody lysine residues is complicated 

	

30 	by the fact that there are many lysine residues (-30) in an antibody available for 

conjugation. Since the optimal number of conjugated effector moiety to antibody 

1 



ratio (DAR) is much lower to minimize loss of function of the antibody (e.g., around 

4:1), lysine conjugation often generates a very heterogeneous profile. Furthermore, 

many lysines are located in critical antigen binding sites of CDR region and drug 

conjugation may lead to a reduction in antibody affinity. On the other hand, while 

	

5 	thiol mediated conjugation mainly targets the eight cysteines involved in hinge 

disulfide bonds, it is still difficult to predict and identify which four of eight cysteines 

are consistently conjugated among the different preparations. More recently, genetic 

engineering of free cysteine residues has enabled site-specific conjugation with thiol-

based chemistries, but such linkages often exhibit highly variable stability, with the 

	

10 	linker undergoing exchange reactions with albumin and other thiol-containing serum 

molecules. Finally, oxidizing agents (such as periodate oxidase and galactose 

oxidase) used to treat antibodies in previously developed conjugation protocols can 

cause over-oxidation and extraneous oxidation of the binding polypeptide, reducing 

efficiency and efficacy of the conjugation itself. 

	

15 	Therefore, a site-specific conjugation strategy which generates an antibody 

conjugate with a defined conjugation site and stable linkage without the use of 

oxidizing agents would be highly useful in guaranteeing effector moiety conjugation 

while minimizing adverse effects on antibody structure or function. 

SUMMARY 

	

20 	The current disclosure provides methods of making effector moiety conjugates 

(e.g., targeting moiety conjugates). These methods involve the incorporation of sialic 

acid derivatives in the glycan of a binding polypeptide to form a sialic acid derivative-

conjugated binding polypeptide, and a subsequent reaction in which an effector 

moiety is reacted with the sialic acid derivative-conjugated binding protein to create 

	

25 	an effector moiety-conjugated binding polypeptide. 

In one aspect, the instant disclosure provides methods of making an effector 

moiety conjugated binding polypeptide comprising the steps of: (a) reacting a cytidine 

monophosphate-sialic acid (CMP-sialic acid) derivative with a glycan of a binding 

polypeptide to form a sialic acid derivative-conjugated binding polypeptide; and (b) 

	

30 	reacting the sialic acid derivative-conjugated binding polypeptide with an effector 

moiety to form the effector moiety conjugated binding polypeptide, wherein an imine 
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bond is formed, and wherein neither the binding polypeptide nor the sialic acid 

derivative-conjugated binding polypeptide are treated with an oxidizing agent. 

In one embodiment, the sialic acid derivative-conjugated binding polypeptide 

comprises a terminal keto or aldehyde moiety. In another embodiment, the effector 5 

moiety comprises a terminal aminooxy moiety or is bound to a moiety comprising an 

aminooxy derivative.  In a further embodiment, the effector moiety is selected from 

those in Figures 45 and 46. 

In one embodiment, step (b) results in the formation of an oxime bond. In 

another embodiment, the effector moiety comprises a terminal hydrazine. In a specific 10 

embodiment, step (b) results in the formation of a hydrazone linkage. In a further 

embodiment, the effector moiety has one or more of the following structural formulas: 

; 

; 

; and 15 

. 

 

In one aspect, the instant application provides methods of making an effector 

moiety conjugated binding polypeptide comprising the steps of: (a) reacting a CMP-

sialic acid derivative comprising a terminal reactive moiety at the C5 position with a 20 

glycan of a binding polypeptide to form a sialic acid derivative-conjugated binding 

polypeptide; and (b) reacting the sialic acid derivative-conjugated binding polypeptide  
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CLAIMS  

 

1. A method of making an effector moiety conjugated antibody or antigen-binding fragment 

thereof comprising the steps of: 

 

(a) reacting a cytidine monophosphate-sialic acid (CMP-sialic acid) derivative having the 

structure: 

 

 
 

with a glycan attached to a glycosylation site of an antibody or antigen-binding fragment 

thereof to form a sialic acid derivative-conjugated antibody having the structure: 

 

 
 

or antigen-binding fragment thereof through a sialylation reaction, wherein R1 is selected from 

the group consisting of —NHC(O)CH3, —NHC(O)CH2OH, —NHC(O)CH2CH2C(O)CH3, —

NHC(O)CH2N3, and —NHC(O)SH; and 

 

(b) reacting the R1 group of the sialic acid derivative-conjugated antibody or antigen-binding 

fragment thereof from step (a) with an effector moiety selected from the group consisting of: a 

drug moiety, a cytotoxic agent, a targeting agent, a diagnostic agent, an anti-cancer agent, an 

anti-inflammatory agent, an anti-cancer agent, an anti-infective agent, and an anesthetic agent, 

to form the effector moiety conjugated antibody or antigen-binding fragment thereof, wherein 

an imine bond is formed, and wherein neither the antibody or antigen-binding fragment thereof 

nor the sialic acid derivative-conjugated antibody or antigen-binding fragment thereof are 

treated with an oxidizing agent during step (a) and step (b), resulting in a hydrazone or oxime 

linkage. 

 

2. The method of claim 1, wherein the sialic acid derivative-conjugated antibody or antigen-

binding fragment thereof comprises a terminal keto or aldehyde moiety. 
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3. The method of claim 1, wherein the effector moiety comprises a terminal aminooxy moiety or 

is bound to a moiety comprising an aminooxy derivative. 

 

4. The method of claim 1, wherein step (b) results in the formation of an oxime bond. 

 

5. The method of claim 1, wherein step (b) results in the formation of a hydrazone linkage. 

 

6. The method of claim 1, wherein the CMP-sialic acid derivative has the structure of: 

 

 
 

wherein R2 is CH3, CH2CH2(C═O)CH3, CH2OH, OH or H. 

 

7. The method of claim 1, wherein the CMP-sialic acid derivative has the structure of: 

 

 
 

wherein R1 is NH(C═O)CH3, NH(C═O)CH2CH2(C═O)CH3, NH(C═O)CH2OH, 

NH(C═O)CH2N3, or NH(C═O)SH. 

 

8. The method of claim 1, wherein the CMP-sialic acid derivative has one of the following 

structures: 
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9. The method of claim 1, wherein the antibody or antigen-binding fragment comprises a S298N 

mutant. 

 

10. The method of claim 1, wherein the antibody or antigen-binding fragment comprises an A114N 

mutant in the CH1 domain. 

 

11. The method of claim 1, wherein the antibody or antigen-binding fragment comprises a Y300S 

mutant. 

 

12. The method of claim 1, wherein the antibody comprises a heavy chain of SEQ ID NO:14 and a 

light chain of SEQ ID NO:12. 

 

13. The method of claim 1, wherein step (a) is catalyzed by α2,6 sialyltransferase. 

 

14. The method of claim 1, wherein the effector moiety comprises a poly(ethylene glycol). 

 

15. The method of claim 1, wherein the effector moiety is selected from the following: 



138 

 

 



139 

 

 



140 

 

 



141 

 

 



142 

 

 



143 

 

 
 


