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Materials and Methods
In eukaryotes such as Saccharomyces cerevisiae or budding yeast DNA is transcribed to

mRNA (messenger RNA) in the nucleus. This mRNA then travels to the cytoplasm for translation
with the help of RNA binding proteins such as Mex67, Nab2, and Mtr2. These RNA binding
proteins are removed by a protein called, Dbp5 thus making mRNA export occur in one direction.
However, Dbp5 is selective and only removes some RNA binding proteins whereas other RBPs
stay in the cytoplasm. We hypothesize that Dbp5 binds to a specific binding protein, such as
Mex67, Nab2 , and Mtr2 for its for its removal from RNA. In order to test this hypothesis, I
performed a screen to identify the Dbp5- Nab2 interface. Split Venus which is like a puzzle piece
in that it contains both Dbp5- VN and Nab2- VC that causes lethality if both are expressed in
cells. I screened for mutants of Dbp5- VC that allow viability in combination with Nab2- VN.
From this work, I uncovered 6 independent viable clones, which will be further screened and
sequenced in the future. Thus, we hope this work will uncover the mechanisms of Dbp5
selectivity.

Introduction

Main Goal: create a mutant library that contains random Dbp5 mutants. If Dpb5 on Dbp5- VC 
contains a mutant, then the cell will be viable when added to a Nab2-VN strain. 

Acknowledgements and References

Results

Results, continued

Thank you to Belmont, Dr. Adams, and Dr. Bowman for such an enlightening 
learning experience. 

Folkmann, A. W., Noble, K. N., Cole, C. N., & Wente, S. R. (2011). DBP5, gle1-IP6 and Nup159: A working model for MRNP Export. Nucleus (Austin, Tex.). 
Retrieved July 2, 2022, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3324343/ 

SR;, A. R. L. W. (n.d.). DBP5 associates with RNA-bound MEX67 and NAB2 and its localization at the nuclear pore complex is sufficient for mrnp export and cell 
viability . PLoS genetics. Retrieved July 2, 202t through the nuclear pore complex. International journal of molecular sciences. Retrieved July 2, 2022, 

from https://pubmed.ncbi.nlm.nih.gov/3476912, from https://pubmed.ncbi.nlm.nih.gov/33002012/ 

P;, D. M. (n.d.). The great escape: Mrna export through the nuclear pore complex. International journal of molecular sciences. Retrieved July 2, 2022, from 
https://pubmed.ncbi.nlm.nih.gov/34769195/ 

Remington, S. J. (2011, September). Green fluorescent protein: A perspective. Protein science : a publication of the Protein Society. Retrieved July 2, 2022, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3190146/ 

Biorender. BioRender. (n.d.). Retrieved July 2, 2022, from https://biorender.com/ 

Discussion and Future Directions

A clear answer cannot be given about weather our 
hypothesis (weather Dbp5 attains a specific coding region for 
binding onto RNA binding proteins in order to remove them. 
Due to time shortage, experimental difficulties presented 
themselves since I was not able to fully grow my six plates of 
yeast colonies and perform microscopy. Further steps may 
include performing microscopy in order to see a glowing 
(fluorescent) nuclear envelope. Thus, this step will help us 
demonstrate the Nab2 interface. The microscopy test would 
help me visually emphasize the split Venus coming together. 
After performing florescent microscopy, I will then perform 
a sequencing in order to find the specific mutations we are 
looking for. Ultimately, I hope to fully finalize my project in 
the fall semester.  

mRNa Export 
Eukaryotic cells contain a nucleus where the DNA is located. For the encoded proteins to be produced, DNA is first 

transcribed in the nucleus. Then Mex67, Nab2 , and Mtr2 bind the transcript to help mRNA travel through the nuclear pore 
complex, to allow the RNA to reach the cytoplasm (Fig 1A and 1B). Cytoplasmic translation will ultimately produce the 
encoded protein. 

After the mRNA reaches the cytoplasm, Dbp5 (DEAD- box protein) binds to  Mex67, Nab2, and Mtr2 allowing them 
to cross back into the nucleus and start the process of mRNA export again (Fig 1B and 1C). In contrast, other RNA binding 
proteins are not released by Dbp5 (Fig 1C).

Goal of Study: This will be tested by performing a screen to identify the Dbp5- Nab2 binding site with spilt Venus constructs. 

Split Venus
Venus (Fig 2A) is a protein that can be broken down into two halves, VC and VN. VC and VN can then be fused to two proteins 

of interest (Dbp5 and Nab2). If these proteins interact, it brings VC and VN together. If Dbp5- VC and Nab2- VN interact, then a nonviable 
cell is produced (Fig 2B).  However, if Dbp5 contains a mutation that disrupts Nab2 binding then a viable cell will be produced (Fig 2C).

To test my hypothesis, I will preform a random mutagenesis screen to identify Dbp5 mutants that do not bind with Nab2. I anticipate these mutants are at the Nab2 
interface, enabling identification of the Dbp5- Nab2 binding site to occur on the protein structure. I will use microscopy to detect the effects of Dbp5 mutations on a 
more visual spectrum of biological sciences. 

Experimental Approach: 
1. Error- Prone PCR (to separate 

Dbp5 mutants)
2. Digest parental VC vector to 

remove wild type Dbp5 
3. Insert Dbp5 mutants into VC vector 
4. Transform E coli and purify 

plasmid
5. Gibson Test library by Restriction 

digest
6. Transform to Nab2 VN mutant and 

select viable cells on –Ura
Galactose

Question and hypothesis: How does Dbp5 remove only distinct 
binding proteins such as Mex67/ Nab2/ Mtr2 but maintains others? We 
hypothesize that as Dbp5 binds to one of these binding proteins, it locates 
Dbp5 to a transcribing region where the coding deals with binding for 
removal. 
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PCR

RE D
ige

st 

Dbp5

Nab2- VN-Ura + Galactose

Figure V: Error- prone PCR gel results Figure V: the gel depicts the results of the error- prone 
PCR. The ultimate purpose of error- prone PCR was to 
take the Dbp5 protein and synthesize a plethora of Dbp5 
mutants. This demonstrates success for amplification of 
the 1.5 kb Dbp5 ORF.
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Figure VI: Mutant plasmid library tests

with Xbal/ BamHI

Figure VI: I compared the new mutant plasmid library to 
wild- type pBA125. This demonstrates that the library is distinct 
from parental plasmid. 

Figure IV:  Mutation Methods
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Figure I: mRNA Export

Figure II: Spilt Venus and GFP Protein 
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Figure VII:

-Ura Glu dilution plates that were part of control. Plate one 
was the most concentrated while the rest were diluted.

Figure VII: 

-Ura Glu Transformant Plates 

Transformant Calculation: (dilution)
Plate 3: (222colonies x 100dilution)= 22,200
22,200plate 3 x 50plates= 1,110,000transformants

Figure VIII: -Ura Gal plates with yeast colonies 

Figure VIII: Image 
depicts re- streak of yeast 
colonies from previous 
50 -Ura Gal plates. Only 
6 out of 50 plates 
illustrated sufficient 
growth. A re- streak was 
performed to limit cross 
contamination and dilute 
yeast colonies for visible 
view of yeast colonies. 

Total number of –Ura gal plates with colony growth: 6 
plates out of 50


