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Abstract Materials and Methods

I am studying the importance of specific proteins that aid the
process of mRNA export. There are many proteins that assist
mRNA export such as Nup42. I want to know how important the
Nup42 interaction with mRNA is. By purifying Nup42, it will
allow future studies to focus on mutations and purifications of
proteins involved with mRNA exporting. I will be approaching
my experiment by inserting specific plasmids into E. coli cells
and specific tags. I will then look at activity using ATPase
assays. I conclude that expression will be maximized if the
proteins are purified. By seeing the importance of the protein
activities, I can then begin to create a foundation for future
biochemical research at Belmont.

Introduction

mRNA export is crucial for creating proteins. A mature mRNA 
strand must be exported through the nuclear pore complex and 
enter the cytoplasm for translation using ribonuclear proteins. 
Figure 1 displays a representation of the cellular process of 
mRNA export. Dbp5 is a dead-box protein that is needed for 
mRNA synthesis. It unwinds and remodels the mRNA structure. 
Dbp5 is important for ATPase activity. The Gle1-IP6 complex 
increases ATP hydrolysis. Nup42 is a protein for Dbp5-
mediated ATP hydrolysis to be stimulated. Without these 
proteins, hydrolysis occurs inefficiently. An experiment mutated 
the Nup42 interaction with Gle1-IP6. Results showed Nup42 
interacts with Gle1 and localizes it to the nuclear envelope. 
Gle1 binding to Dbp5 is mediated byNup42. How important is 
the Nup42 interaction for Dbp5? By purifying Nup42, we 
expect to see maximal Dbp5 activity. 

Figure 1: An overall picture of mRNA export. The colored proteins have 
important interactions with one another. Dbp5 removes Mex67 off the strand 
with the other proteins attached to it. The process of ATP hydrolysis is shown.
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Results

Results, continued
• Bacterial transformation
E. Coli was grown with the
desired plasmids on 
selective media.

• Test induction & lysis
Cells were induced with IPTG
to make lots of desired protein
during log phase and lysed to 
obtain all the protein.

• SDS page
The proteins were inserted
into a protein gel and measured
with a ladder to determine
purity and size.

• Chromatography & dialysis
Chromatography helped purify the
proteins with selective tags.

• Bradford assays
Quantified the amount of protein in samples. Samples were put in 
wells with different solutions to see if protein was present.

• ATPase assays
Proteins were put in wells to 
calculate the activity based on
light absorbance concentration.
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Discussion and Future Directions
Nup42 was not tested with Dbp5 in 
ATPase assay because there was no 
Gle1. Nup42 indirectly acts with 
Dbp5 via Gle1. There were issues 
with improper gel usage. Other 
issues were lack of time to do a full-
scale induction and lysis since Nup42 
could have degraded over time. 
Nup42 is a jumbled protein, so 
proteases degrade it. Future 
directions could be using the larger 
sample stored in the freezer and 
running tests with big samples. 
Another note could be testing IPTG’s 
gene induction strength. There was 
speculation that the IPTG was not 
efficient. Figure 6 is from a previous 
experiment that shows Nup42 does 
increase Dbp5 interaction. 

Figure 2 shows the gel of the first 
test induction and lysis. There 
appears to be a clear band in the gel 
which means protein is present.

Figure 3: Affinity chromatography was used to obtain 5 
fractions that contained various protein amounts. Pre, 
post, and soluble sample were included but had no 
proteins.

La
dd

er

Figure 3 displays the protein gel that 
had the purified proteins that underwent 
dialysis overnight. Nup42 could not be 
fully detected.

Figure 4 contains the three 
main proteins that were 
obtained from the small-scale 
purification and dialysis. 
Nup42 is slightly visible on 
the gel.
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Figure 4: Cropped pictures of both the ladder and the 
lane Nup42 was in. There was a large tear in the gel, 
so the picture was separated into two.
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Figure 2: The first test lysis had results of 
Nup42 being present. Although the bands 
weren’t as purified or intense as desired, the 
experiment continued.
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Figure 6: This is a modified diagram of an 
ATPase assay from research conducted by a 
previous experiment. Nup42 appears to make 
Dbp5 interaction at a higher rate than if Dbp5 
were alone.1

Figure 5 shows the 
calculation from the Bradford 
assay that quantified the 
amount of protein present 
using spectrophotometry. 
Nup42 was undetectable. 

Figure 6 displays  the ATPase assay 
graph curve of all the samples. We 
quantified the obtained number by 
giving epsilon a value. We noticed that 
the detected number of proteins 
increased as more supporting proteins 
were added.  

Figure 5: A calculation was done via Microsoft 
Excel after inserting the measured 
concentrations in the Bradford assay. 

Figure 6: The epsilon value of 6.22x10-3 was used with the 
calculated slopes for each assay. The values calculated 
were 360 uM/min (blue), 370 uM/min (orange), 411 uM/min 
(gray), and 468 uM/min (yellow).
The slope chart was placed in the corner for reference,


