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Studies on the function of malectin in the quality control of 

glycoproteins in the ER  

（小胞体タンパク質品質管理機構におけるマレクチンの機能

解析） 

 

氏名： 秦 盛瑩 

 
 
 
Introduction 

Endoplasmic reticulum (ER) is the major site for the folding and sorting of 

membrane-bound and secretory proteins, most of which are N-glycosylated. There exists a 

rigorous quality control system consisting of a variety of folding enzymes and molecular 

chaperones, which assist in properly folding proteins and transporting them through the ER. 

When misfolded proteins are present in the ER, they are retained in the ER and refolded again, 

and if this is not possible, they are targeted for degeradation. It has been now commonly 

accepted that N-linked glycans attached to the newly synthesized glycoproteins plays a central 

role in their quality control, which involves the coordination of several ER-resident lectins 

and glycosidases.  

Malectin is an ER-resident lectin that recognizes the early processing N-linked 

oligosaccharide, Glc2Man9GlcNAc2 (G2M9), on newly synthesized glycoproteins. Previous 

studies by our group and others have demonstrated that malectin preferentially associates with 

folding-defective glycoproteins and inhibits their secretion. During this process, the 

sugar-binding activity of malectin is required. However, since G2M9 is generated at the very 

early stage of processing, which can be typically found not only on misfolded glycoproteins, 

but also on the glycoproteins undergoing productive folding, therefore, it is highly possible 

that unknown factors, rather than the sugar-binding activity of malectin, should contribute to 

this preference. Here, we performed a proteomics study of proteins that were associated with 

malectin, and found that malectin formed a stable complex with an ER-resident 

transmembrane protein, ribophorin I. Our present study provides the first evidence of the 

mechanism by which malectin preferentially associates with misfolded glycoproteins. 
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