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From DNA to Protein
• DNA is our genetic blueprint.

• Amino acids are like Lego pieces which come together to form 

proteins based on the DNA code. 

https://www.genengnews.com/topics/omics https://www.wired.com/2015/07/sorry-perfect-lego



What is cancer?
• Cells within our body routinely 

undergoes cell division. 

• However, errors can occur which 

lead to mutations within the 

DNA.

• If left unchecked, can contribute 

to cancer- rapid and uncontrolled 

cell division.

(Koya & Ibrahim, 2024)

https://www.cancerresearchuk.org/about-cancer/what-is-cancer



Then what is p53? 
• Often referred to as the “guardian of 

the genome”

• p53 is key component of our cancer 

defense system.

• p53 is activated in response to DNA 

damage and halt the cell cycle. 

• Directly regulates production of 

500+ proteins

• Facilitates repairs

 

(Chen et al, 2022; Liang et al, 2013)

https://www.raybiotech.com/cell-signaling-pathways/p53-signaling-pathway



p53 in cancer

• p53 gene (TP53) is one of the most frequently mutated genes within 

cancer.

• Found in over 50% of all human primary tumors, and across almost all 

cancer types. 

• Mutations which incapacitate p53 are devastating to the cell. 

(Chen et al, 2022; Liang et al, 2013; Thandra et al, 2021)



p53 mutations 
• Approximately 80% of p53 mutations 

fall under missense.

• Further classified into two sub-

categories

• DNA-contact mutations (i.e. 

R248W, R273H)

• Conformational mutations (i.e. 

R175H, R249Q)

(Chen et al, 2022; Oren & Rotter, 2010)

Wallen, 2025 (unpublished)



Purpose of this Study

• Many of the commercially available human lung cancer cell lines used 

in research are outdated.

• Commonly implicated p53R248W  inserted into H1299 and A549 

human lung cancer cells via liposome-mediated transfection. 

• These cell lines generated can be used to better understand p53R248W 

contribution to tumor progression and chemotherapeutic resistance.  



Methodology

• Liposome-

mediated 

transfection

• Western Blot 

• MTT Assay

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lipofection



Results: Western Blot

R248W



Results: MTT Assay
A549 H1299



Conclusions

• p53 R248W in H1299 genetic background may promote enhanced 

tumor growth and facilitate chemoresistance 

• Results in A549 demonstrate the effect of different complements of 

mutations on the behavior of p53 R248W. 

• Why is this research significant?



Future Directions

• Continue to assess chemotherapeutic resistance and implications of 

p53 R248W in combination with other mutations.

• Manufacture cell lines that better represent other prevalent mutations.
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