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TThe major emphasis of our research is on chemistry and 
biology of carbohydrates. Carbohydrates play important 
roles in many biological processes such as infl ammation, 

tumor metastasis, bacterial and viral infections. Detailed under-
standing of many of these processes is still lacking. Building on 
our strength in synthetic chemistry, we take a multi-disciplin-
ary approach to study this important class of molecules. Our 
research encompasses several areas including synthetic organic 
chemistry, nanoscience and immunology.

In the synthetic chemistry area, we have been actively de-
veloping novel methodologies for assembling oli-
gosaccharides. Traditional carbohydrate syn-
thesis is quite tedious and time-consuming. 
We have designed two one pot methods, by 
which multiple glycosylation reactions can 
be performed sequentially in one reaction 
fl ask without intermediate purifi cation. Th is 
signifi cantly expedites the overall synthetic 
process. One of the methods we developed, the 
pre-activation based iterative one-pot method, has 
achieved higher synthetic effi  ciency in several syntheses com-
pared to the automated solid phase based method. Th e one pot 
methods we developed are being applied to total synthesis of a 
wide range of complex oligosaccharides.

In our nanoscience program, the unique combination of 
magnetic nanoparticles and diverse carbohydrate bioactivities 
prompts us to investigate magnetic glyco-nanoparticles (MGNP). 

Many pathogens use mammalian cell surface carbohydrates as 
anchors for attachments, which subsequently results in infec-
tion. We demonstrated that using MGNPs, we can not only 
rapidly detect pathogens such as Escherichia coli (E. coli), but 
also remove them through a simple magnet induced separa-
tion. Moreover, the response patterns of pathogens to MGNPs 
can be utilized to readily decipher the identity of the pathogen. 
Th is provides an exciting new avenue for pathogen decontami-
nation and diagnostic applications. 

In the immunology area, we are actively studying the pos-
sibility of developing carbohydrate based anti-tumor vaccines. It 
is well known that many tumor cells have unique carbohydrate 
patterns expressed on the cell surface. Immunotherapy target-
ing these carbohydrates is a promising approach for cancer 
treatment. However, the low immunogenecity of carbohydrates 
presents a formidable challenge. We are investigating novel 
methods for the enhancement of carbohydrate immunogenic-
ity. We discovered that by displaying carbohydrate antigens such 
as Tn in an ordered manner on 
the surface of the cowpea mosaic 
virus (CPMV) capsid, very high 
antibody responses were gener-
ated. We will continue to study 
the therapeutic potential of this 
unique approach.
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