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Introduction

Transformation efficiency of the site
directed mutagenesis protocol was
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Sequencing of the plasmids generated
using the SDM protocol indicated
successful modification of the desired
sites
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Fluorescence patterns indicated the
successful creation of a chimeric RPS6
protein with the reading frame restored
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o Create plasmid constructs encoding ribosomal proteins using a ﬁ e A sttt s M (RD2 Ly sernesoas Ay
Site-Directed Mutagenesis (SDM) protocol
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SDS-PAGE analysis of protein
extracted from BL21 cultured with
mutated RPS3A plasmids indicates
successful inducible expression
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o Express RPS6 in HEK-293 cells to carry out fluorescence and mutated AGAASIIMMIERL MG RRIORITIN W
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mTurquoise-RPS6-NES fusion protein
showed fluorescence at around the
same levels as the untransfected cells,
this could mean that proteasomes in the
cytoplasm are degrading the protein,
possibly because it is toxic to the cell

Figure 2: Control plate for SDM. Blue Figure 3: Sequencing results

colonies are mutated and successfully showing the substitution of

expressing lacZ. Efficiency is > 80% Alanine for Threonine in RPS3A Figure 5: Coomassie stained gels showing

wild type RPS3A and mutated RPS3A
extracted from BL21
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HEK-293 cells. Cells were plated on a 96 well plate o W § 500 detecting post-translational modifications in
and analyzed using a fluorescence plate reader to = = 700 in-vitro assays
confirm the chimeric protein was fluorescing. Arbitrary e Figure 7: Sequencing results of — New chimeric RPS6 proteins generated wil
fluorescence values for mTurg-RPS6 fusion proteins _ L pmTurg-N1-RPS6 before(top, out of e be used to identify the location of RPS6 in
plotted using excel (Figure 8), 10 assays were carried Figure 1: Diagram of SDM frame) and after(bottom, in frame) SDM. the cell
out for each plasmid. A standard curve was calculated L Nucleotide targeted for deletion |
using 1:2 dilutions of 10 uM Fluorescein blue dye with highlighted in blue. SDM removed the  Figure 9: Results from 96 well plate fluorescence assay of Methodology can be applied to other
PBS Figure 6: same nucleotide in pmTurg-NES-RPS6 HEK-293 cells transfected with the following plasmids, Ribosomal Proteins
The RPS3A plasmids were transtormed into BL21 E.Coll pmTurg-N1-RPS6(top)  plasmid sequence Blue: No transfection, Orange: N1, Green: N1¥, Cyan: Express mTurquoise-RPS6-NES in cell
bacteria and expression was induced and identified with and pmTurg-NES-RPS6 NES, Purple: NES® measured at GFP optimal lines along with proteasome inhibitors to
an SDS-PAGE followed by a Coomassie blue stain (bottom) plasmid maps wavelength observe RPS6 activity in the cytoplasm

1. Correddu, D., Montano Lopez, J. de J., Vadakkedath, P. G., Lai, A., Pernes, J. I., Watson, P. R., & Leung, I. K. H. (2019). An improved method for the heterologous production of
soluble human ribosomal proteins in Escherichia coli. Scientific Reports, 9(1), 8884. htips://doi.org/10.1038/s41598-019-45323-8
2. Goedhart, J., von Stetten, D., Noirclerc-Savoye, M., Lelimousin, M., Joosen, L., Hink, M. A., van Weeren, L., Gadella, T. W. J., & Royant, A. (2012). Structure-guided evolution of cyan

Financial support for this project was provided by The First-Year Innovation and Research Experience program at the
University of Maryland. We would like to thank the FIRE-HPI and FIRE-FS labs for their generosity with equipment and
reagents. Thanks to the organizers of the Summer Undergraduate Research Conference for the opportunity to present our

fluorescent proteins towards a quantum yield of 93%. Nature Communications, 3(1), 751. https://doi.org/10.1038/ncomms1738
3. Site-directed Mutagenesis. (n.d.). Retrieved July 15, 2024, from https://app.biorender.com/biorender-templates/t-641db8b980ee2c368dafc89a work. Additional thanks to Senanga Perera for assistance with eXpe”mentS-



https://doi.org/10.1038/s41598-019-45323-8
https://doi.org/10.1038/ncomms1738
https://app.biorender.com/biorender-templates/t-641db8b980ee2c368dafc89a

