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Research Statement; 

The availability of green fluorescent protein (GFP) and its derivatives has thoroughly 

redefined fluorescence microscopy and the way it is used in cell biology and other biological 

disciplines. Visualization of location and properties of particular proteins GFP has been used 

for several years. But there are some limitations such as nonfluorogenicity etc. in protein 

labeling by the commonly reported methods. To overcome this issue, scientists are involved 

in the development of specific and turn on type fluorescence labeling system. For this 

purpose small molecules have been used by the scientists in recent times. This new method 

overcomes the drawback appeared in the previously studied systems. 

 

My goal; 

The enzymatic study of -lactamases involves the hydrolyzation of antibiotics containing a 

-lactam structure. This enzyme has been focused as a reporter enzyme in gene expression 

detection process among mammalian cells. The reaction of TEM-1 (Class A -lactamases) 

with -lactams involves acylation and deacylation steps.  A study from Prof Kikuchi’s group 

showed a novel protein labeling system that combines a genetically modified -lactamase 

with low molecular weight fluorogenic -lactam probes. The study involved FRET 

mechanism to optimize the study of the fluorogenic tag. The limitations of the process 

involve in the hydrophobic nature of the quencher tag and optimization of the fluorescence 

dye and quencher pair. To overcome the restraint in the FRET process, the new approach is 

based on the switching mechanism involving different techniques. Here the target hydrophilic 

quencher controls the emission process of the fluorophore. In this process, the second dye 

does not need any optimization of fluorescence dye-quencher technique. 


