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Introduction

e Human ribosomes are specialized units of translation made up of the small 40S and large
60S subunits”.

e Human small ribosomal protein 3A (RPS3A/eS1) is part of the 40S ribosomal subunit and
has unique specialized functions, including cell signaling and processing of small nuclear
RNA23.

e RPS3A undergoes many post-translational modifications (PTMs), including ubiquitination,
acetylation, phosphorylation, and glycosylation (Figure 1)*°.

e Under cellular stress conditions, RPS3A becomes glycosylated with O-linked
B-N-acetylglucosamine (O-GIcNAc) at Ser59 and Ser154°.

e High RPS3A expression has been connected to hepatocellular carcinoma (HCC) and low
tumor cell infiltration, and is being used to create predictive prognostic models®.

Figure 1: PTMs on full-length RPS3A (~30 kDa).

multiple residues (>25 sites)
Acetylation: residues 34, 56, 249
Phosphorylation: residues 236, 237, 256, 263
O-GlcNAcylation: residues 59, 154

Research Goal:
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e This study aims to determine whether the native and over-expressed RPS3A
O-GlIcNAcylation under MG132 treatment is associated with this protein’s expression,
stability, and function.

Plated human embryonic kidney (HEK293) cells before adding a DMSQO control or inducing

proteotoxic stress with 10mM MG132 proteasome inhibitor.

o Round 1: cells stressed with 2, 4, or 6uL of MG132, or 6L DMSO as a control —
incubated for 3 hours.

o Round 2: cells stressed with 2uL of MG132, or 2uL DMSO as a control — incubated for 6
or 24 hours.

Harvested and lysed cells after incubation with DMSO or MG132.

Ran a Bicinchoninic assay (BCA) with lysates on a 96-well plate to measure protein levels.

Loaded lysates with sample buffer on SDS-PAGE gel.

Conducted Western blots with FLAG, RPS3A, Ubiquitin, O-GIcNAc, and GAPDH

antibodies.

Ran an immunoprecipitation (IP) assay to purify RPS3A.

Quantified protein expression with densitometry analysis on ImageJ.

Expressing Human Ribosomal Proteins in RRL Cell-free system

Site-directed mutagenesis was conducted to
create Ser59Ala (M1), Ser154Ala (M2), and
Ser59/154Ala (DM) variants. Constructs were
expressed in a Rabbit Reticulocyte Lysate (RRL)
and subjected to Western blot analysis.

Figure 2: Protocol for expressing human ribosomal
proteins in a RRL cell-free system.
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of protein stability.

Test the effect of other substitutions on RPS3A

for Western blot. expression to determine the role of O-GIcNAc.
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