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[Abstract]mNeonGreen is a yellow—green fluorescent protein, the brightest monomeric fluorescent protein
available. It was derived from the tetrameric LanYFP, the brightest natural known fluorescent protein. LanYFP originated
from the cephalochordate Branchiostoma lanceolatum, and it underwent directed evolution though mutagenesis to
become mNeonGreen. Due to its impressive fluorescent properties, mNeonGreen performs exceptionally well in tasks
such as acting as a fusion tag for in—vivo imaging and FRET. However, its properties can be further expanded to suit an
even wider range of biological research areas. This project aims to use error prone PCR (EP—PCR) to generate random
point mutations in wild—type mNeonGreen gene to produce new versions of the protein with improved properties.
The resulting mutant mNeonGreen gene contained one transition mutation, causing a polar amino acid on the outside
barrel structure of the fluorescent protein to be replaced by a hydrophobic amino acid while leaving the chromophore
region untouched. This resulted in a less stable protein as the photobleaching half—time of E. coli expressing mutant
mNeonGreen was reduced. Imaging samples of E.coli expressing mutant mNeonGreen showed that fluorescence greatly
increased due to higher concentrations of fluorescent proteins. Spectrofluorometry analysis of mutant mNeonGreen
showed no differences in the fluorescence intensity, pH sensitivity (pKa), or excitation/emission spectra when compared
with wild—type mNeonGreen. Therefore researchers hypothesis that mutations involving areas around the chromophore
region of mNeonGreen is more likely to produce mNeonGreen variants. In the future, perhaps site directed mutagenesis
may help to specifically target the chromophore region of mNeonGreen to generate new variants.
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