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Proliferating Cell Nuclear Antigen (PCNA) is a homotrimeric ring-shaped 

protein that is important for DNA replication by acting as a sliding clamp and 

recruiting polymerases so that they can bind to it and synthesize DNA.1 Some 

other processes that PCNA is involved in are: DNA replication, chromatin 

assembly and remodeling, base and nucleotide excision repair, and sister-

chromatid recombination.1 Since PCNA is important in many processes, it is a 

widely studied protein that researchers work 

with daily. Purifying PCNA is relatively 

straightforward; however, purified PCNA is 

extremely unstable. It is only active for about 

a week when stored at a temperature of 4°C. 

In order to not purify PCNA every week, 

researchers often store PCNA at -80°C or -

20°C. When PCNA is retrieved from the -

80°C freezer, column chromatography is used 

to “revive” the PCNA to increase the stability 

and activity which is very expensive and 

time-consuming process. If we were able to 

identify better storage conditions for PCNA, 

these techniques would not have to be done, 

thus increasing productivity for research 

projects and saving time for researchers. The 

goal of my project is to identify storage 

conditions that maximize the stability of 

PCNA when in long-term storage. To 

accomplish this goal, I will be purifying 

PCNA, freezing the protein at -80°C in different conditions (Table 1), and testing 



Figure 1: ELISAs using conditions 3 and 6. In ELISAs, PCNA in their 

respective conditions are added to wells, then a secondary protein is added 

which PCNA binds to. Next, GST antibody is added to each well since the 
secondary protein is GST tagged. Lastly, O-phenylenediamine is added to 

the wells, which changes color in the presence of GST antibody. The 

absorbances of these wells are read on a plate reader and graphed to 

compare conditions.  

the activity of PCNA over a period of time using enzyme-linked immunosorbent 

assay (ELISAs).  

We have identified some components that we predict could increase the 

stability of stored PCNA. These include adding: 1) higher concentrations of 

glycerol, 2) higher concentrations of dithiothreitol (DTT), 3) adding EDTA, 4) 

and/or protease inhibitors. Glycerol is a cryo-protectant which helps prevent 

damage to the proteins by preventing ice crystals forming in solution.2 Metal ions 

bind to metalloproteases which break down peptide bonds in proteins.3 EDTA 

binds to these metal ions, which then inhibits them from binding to proteases and 

therefore could increase protein stability.2 DTT is a reducing agent that reduces 

the formation of disulfide bonds of molecules.4 Non-native disulfide bonds affect 

the folding of proteins, which would affect their stability.5.6 Protease inhibitors 

inhibit all types of proteases, which break peptide bonds of proteins if present in 

solution.7  
Since the start of this project in the 

fall of 2019, I have determined that PCNA 

has better binding activity when stored in 

sodium phosphate buffer (NaPO4) than in 

tris buffer (Figure 1). This could be because 

the pH of Tris buffer decreases as 

temperature increases.8 This change in pH 

could affect the stability of PCNA in the 

freezer. 

  I will be performing an ELISA 

assay with the PCNA stored in the different 

conditions. In addition to the ELISA 

assays, I will be performing a native 

polyacrylamide gel electrophoresis (PAGE), which separates proteins based on 

size, shape, and charge. 9A native PAGE will be conducted with the eight 

conditions to determine if PCNA is aggregated or non-trimeric. From these 

studies, we will learn which storage conditions are the best for the binding activity 

and stability of PCNA. 
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