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Workshop Report: Gene Transformation in Saccharomyces cerevisiae Using Yeast Surface Display

of eGFP
202413832 Ryoma Yoshida

I participated in a workshop from September 3 to 24, 2025, at the Laboratory of Molecular
Biotechnology, Vietnam National University Ho Chi Minh City University of Science.

In this workshop, I conducted a gene transformation experiment using plasmids in Saccharomyces
cerevisiae in an attempt to achieve genetic modification. Yeast cells possess the ability known as
Yeast Surface Display (YSD), in which proteins synthesized in the cytoplasm are transported to the
extracellular space and anchored to the cell membrane by anchor proteins. In this experiment, a
plasmid containing a gene cassette consisting of a Secretion Signal Sequence (SSS), which promotes
extracellular transport, followed by the eGFP gene, was introduced into yeast in order to observe
fluorescence on the cell surface.

The surface expression of eGFP via YSD is thought to depend on the sequence of the SSS. The SSS
used in this experiment had been designed by a student in the laboratory, and the purpose of the
study was to evaluate its effectiveness.

First, E. coli was used to amplify the plasmid. Since the plasmid contained an Amp resistance gene,
selection was performed by culturing on Amp plates. The plasmid was then extracted, digested with
restriction enzymes, and purified with ethanol before being introduced into yeast cells by
electroporation. After transformation, yeast screening was performed using the Trp marker gene, and
transformants were selected by culturing on SD/-Trp medium. Colony PCR was subsequently carried
out to confirm that the gene cassette had been introduced into the cells. Finally, fluorescence on the
yeast cell surface was examined under a microscope.

As aresult, PCR confirmed the successful introduction of the gene cassette into colonies grown on
SD/-Trp medium. However, no fluorescence was observed under the microscope. Possible reasons
include: (1) although the plasmid was introduced, homologous recombination did not occur; or (2)
recombination occurred, but transcription or translation was hindered due to problems in the gene
cassette design.

Through this workshop, I gained a sense of accomplishment in successfully completing an

experiment in a foreign environment. On the other hand, I recognized challenges in English



communication, as I often struggled with technical terminology. Moving forward, I aim to further
develop my ability to engage in scientific discussions across nationalities.

I also learned from the differences between research environments in Japan and Vietnam. In
particular, I was impressed by the way researchers achieved results by creatively substituting simple
tools in situations where specialized equipment was not available. I came to realize that, in order to
become a researcher who can succeed regardless of environment, it is essential to adopt a flexible

mindset that maximizes the use of available resources.
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