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In eukaryotic cells such as the yeast Saccharomyces cerevisiae, mMRNA export
from the nucleus to the cytoplasm is essential for gene expression. DNA is
transcribed into RNA in the nucleus and relocates to the cytoplasm to be
translated into functional protein. Mature transcripts export through nuclear
pore complexes (NPCs), which are doorways embedded in the nuclear
envelope that permit passage of specific molecules. Selective export is
mediated by NPC proteins that contain unstructured regions termed FG
domains that both block non-specific transport and allow for the transit of
proteins called transport proteins. One of these transport proteins is called
Mex67, which binds RNA and ferries it across the NPC via interaction with FG
domains. We aim to determine whether specific regions of the NPC protein
Nup42 FG domain bind to Mex67 to allow mRNA export. To test this, we have
cloned plasmids that contain truncations of the Nup42 FG domain to perform a
yeast two-hybrid (Y2H) experiment for binding to Mex67. In this experiment,
growth on selective media lacking histidine indicates interaction between
Mex67 and the Nup42 truncation. These experiments will determine whether
transport proteins have preferred binding sites as they cross the NPC to allow
for organization of transport.

Introduction

Saccharomyces cerevisiae, commonly known as yeast, has been an effective model
organism in the study of molecular biology. Yeast cells are eukaryotic and perform
many of the same functions as human cells, which allows for direct comparison. Their
cells center around the mechanisms of transcribing DNA into RNA and translating
RNA into functional protein. In the cell, DNA is transcribed in the nucleus, and the
resulting mMRNA is exported into the cytoplasm to be translated into protein to give the
cell function. Protein complexes along the nucleus that act as doorways for mRNA
transportation are highly regulated via protein-protein interaction. Several proteins at
the NPC are capable of moving macromolecules, but we focus on the Nup42 FG
(phenylalanine, glycine) domain that binds Mex67 to facilitate mRNA export from the
nucleus to the cytoplasm. This project aims to identify whether specific regions of
the Nup42 FG domain bind with Mex67. We hypothesize that one or multiple
regions of the FG domain bind Mex67 selectively to organize transport across
the NPC. To test this, we performed a yeast two hybrid (Y2H) experiment between
Nup42 and Mex67, inserting Nup42 FG domain quarters 1-4 into GAD plasmids for
this analysis. These plasmids were transformed into yeast with GBD-Mex67
plasmids, and the resulting cells were placed on selective media wherein growth
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Figure 1. Mex67 binds mRNA and Nup42
to export the RNA out of the nucleus and
into the cytoplasm. It travels through
NPCs to ribosomes where it will serve as
a message for protein. We do not know
which regions of Nup42 is binding Mex67
with high affinity.
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Figure 3. Plasmids were
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Figure 4. Bacteria
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Figure 7. Colony PCR was
done to confirm new plasmids
were transformed into bacteria.
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Discussion and Future Directions

With the transformation of GBD-Mex67 and GAD-Nup42-CTD plasmids into
yeast cells, some of the Nup42 inserts could have interactions with Mex67. It
cannot be concluded that Q1 binds with Mex67 to transport mRNA; the control
shows minimal growth while no growth is shown on the —his media. Quarters 2
and 3 however show some growth which indicates these sections of Nup42
could have interacted with Mex67. Quarter 3&4 on —his media show some
growth, but it cannot be concluded that the 4" quarter is contributing to
interaction between proteins. The negative controls with GAD-Nup42 without the
FG domain show growth that is unexpected. Therefore, this experiment cannot
be concluded with successful data on whether the generated plasmids had
interactions with GBD-Mex67 plasmids. Future steps is to test digest other
colonies from bacterial cells and transform those into yeast to further observe.
Not all generated plasmids could be used for Y2H experiment because of zero
colony growth after yeast transformation on -trp, -leu media. The
transformations should be redone to get sufficient growth and observe protein
iInteractions via —his media. Also, this would allow for a positive control to be
present when comparing the media. Future steps should include repeating the
experiment with proper controls to better analyze Nup42 FG domain interaction
with Mex67.
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