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ABSTRACT

In our investigations, we utilize in vitro transcription from a DNA template, typically initiated from a 
promoter site such as TATA, to generate the specific RNA substrates required for detailed kinetic 
studies of hammerhead ribozyme activi-ty. Concurrently, our research explores the folding of the 
Baby Spinach aptamer.Hammerhead ribozymes, small self-cleaving RNA molecules, hold 
significant promise in genetic therapy due to their intrinsic catalytic RNA-cleaving activity. A 
comprehensive understanding of their enzymatic mechanism is crucial for optimizing therapeutic 
applications and elucidating the intricate RNA cleavage process. These ribozymes achieve site-
specific cleavage of target RNA sequences, making them valuable tools for precise gene regulation 
and innova-tive antiviral strategies.The Baby Spinach aptamer is a synthetically engineered RNA 
molecule that transforms RNA visualization in living cells. This aptamer functions as a genetically 
encodable, fluorogenic tag for RNA, analogous to Green Fluorescent Protein (GFP) for proteins. Its 
unique functionality arises from its specific interaction with the non-fluorescent ligand, 3,5-diflu-
oro-4-hydroxybenzylidene imidazolinone (DFHBI). Upon folding into its defined three-dimensional 
conformation, which critically involves the formation of a G4 quadruplex—a four-stranded, 
guanine-rich nucleic acid structure—the Aptamer creates a precise binding pocket. This 
interaction significantly enhances DFHBI's quantum yield, inducing bright green fluorescence.

After transcription, Urea-PAGE purification and quantification by absorbance, the concentrations 
were 1.62µM, 3.97µM and 9.47µM for the Hammerhead Ribozyme, Hammerhead Substrate and the 
Baby Spinach Aptamer respectively. The concentrations were too low for a ribozyme activity. 
However, a single melting temperature denaturation of the Baby Spinach Aptamer-DFHBI by 
fluorescence was performed, leading to a Tm of 48.0ºC.The next steps would involve hammerhead 
kinetics as well as more baby spinach melting denaturation using chemi-cal compounds that could 
potentially (de)stabilize the G-Quadrupolex structure.
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