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Research Interests

Our research team has investigated structure-function relationship of human and fungal
enzymes employing molecular and cellular biological, biochemical, biophysical, and
bioinformatics methodologies.

For human RNase family, a novel endocytosis mechanism through direct protein-protein
interaction between human eosoniphil cationic protein (ECP) and human carboxypeptidase
has been firstly discovered in 2004. In 2007, another endocytisis mechanism, lipid
raft-dependent macropinocytosis, mediated through direct protein-polysaccharide interaction
between human ECP and cell surface heparan sulfate proteoglycan (HSPG) has also been
identified and characterized. The consequent apoptotic effects on tumor cells are under
investigation. As for the cytotoxic effects of human RNases, the signal peptide of ECP has
been identified to be play a critical role in terms of triggering induction of transforming grow
factor a (TGFa), leading to proliferation of human cells. Interestingly, the expression of the
signal peptide of ECP results in growth inhibition of bacterial and yeast cells. In addition,
crucial residues involved in the membrane permeability and antimicrobial activity of human
RNase 7 has also been determined. Furthermore, novel transcription factors governing
differential transcriptional activation of human ECP and eosinophil-derived neurotoxin (EDN)
promoters in tumor cells have been identified and characterized.

For fungal glucoamylase and carbohydrate binding module (CBM) family, the
structure-function relationship of Rhizopus ozyzae glucoamylase and its starch binding
domain (SBD) have been determined to reveal a unique starch binding model. The three
dimensional structures of unliganded and liganded SBD have been resolved by NMR and
X-ray crystallography. In addition, yeast engineering has been established to enhance
recombinant protein expression and secretion. Discovery of novel SBD structure and ligand
binding mode has led to a series of patent design and inductrial application. Moreove, an
unusual SBD-derived amyloid-like fibril formation mechanism was discovered.

Aside from molecular and cellular biological approaches, several novel bioinformatics
tools have been developed for multiple sequence comparison to identify unique peptide motifs
in members of protein families. Such tools are useful in facilitating peptide antigen design,

and characterization of specific protein functions.
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