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Kayla Lyle, a senior Biology major, graduating in December 2024, presents at 
the Transformative Learning Conference (TLC) in April 2024. 
 

“… I find myself immersed in the boundless wonders of scientific inquiry. Even though I haven't nailed down my exact 
interest yet, I feel most at home in the lab. There's something magical about watching each experiment peel back 
another layer of the biological world. I'm all about paying close attention to detail and getting pumped about 
discovering new things in the lab. 

As I stand on the brink of a new chapter, my future plans remain dynamic. While the path ahead may be uncertain, I 
embrace the journey with open arms, confident that each stride forward will unveil new opportunities for growth and 
exploration. When I'm not in the lab, you can find me cozying up with a knitting project or diving into a good book. 
Whether I'm stitching away or lost in the pages, these hobbies feed my curiosity and desire for new adventures.” 

 

Abstract 

An expanding array of information highlights the role of extracellular ribonucleic acid (exRNA) in regulating 

inflammatory responses, possibly leading to autoimmunity or chronic inflammation. During inflammatory 

responses, RNA can be released from damaged during inflammation cells (self-exRNA), or from pathogens (non-

self-exRNA). Regardless of the source, exRNA can be released as pure nucleic acid or in combination with RNA-

associated proteins, also referred to as RNA-binding proteins (RBPs). Using RAW264.7 bone-marrow-derived 

macrophages cultured in the presence of 20 ng/mL of Granulocyte-Macrophage Colony Stimulating Factor (GM-
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CSF), we previously showed that RNA extracted from macrophages (self-exRNA) downregulates macrophages' 

production of Tumor Necrosis Factor (TNF)α and Interleukin (IL)6 in response to Lipopolysaccharide (LPS), toll-

like receptor (TLR)4 ligand. Thus, the question we have been trying to answer is the role of pure RNA vs. RBPs 

in the downregulation of macrophage inflammatory responses. To answer this question, we showed that RNA 

extracted from macrophages is comprised of ribosomal and transfer RNA, which both involve RBPs in their 

structure. After treating RNA extracted from macrophages with various RNases, with or without the addition of 

Proteinase K, we observed a gradual decrease in detectable RNA levels. Moreover, a further decrease was noted 

with the addition of Proteinase K. Subsequently, when the RNases-treated self-exRNA was added to LPS-

activated macrophages, we observed a restoration of TNFα production but not IL6 production. This raises the 

question of whether there is a differential regulation of TNFα and IL6 production by self-exRNA.  
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