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Supplemental Figure 1: Sequence Design and Ribozyme Optimization  

 
 
Supp Fig 1. (A) PAGE analysis shows active RCT constructs along with size controls of inactivated 
ribozyme constructs. Size controls allow confirmation of ribozyme cleavage and release of target RNA 
oligomers. (B) Typical experiment ran to determine cleavage efficiency of self-cleaving ribozymes. The 
target sequence (green box) intensity was added with the cleaved ribozyme (blue box) intensity and 
then divided by the total band intensity (red + blue + green box) per well. A plot on the right shows the 
ribozyme cleavage efficiency over time, comparing first generation design (RCT-1.0) to the second 
generation design (RCT-1.1). The construct containing 3WJ-b sequence is shown here. While a better 
curve was desired for ribozyme cleavage kinetics, ribozymes self-cleavage as they are being 
transcribed, making it difficult to obtain time points of low percentage cleavage. (C) An increase in 
ribozyme efficiency is attributed to increasing the length of the duplex in the “closing” region of the 
ribozyme sequence, shown in red boxes. 
  



Supplemental Figure 2. Assembly of Circ dsDNA Constructs 

 
 

Supp Fig 2. PAGE analyzing the assembly of circular dsDNA constructs containing the T7 promoter 
used for transcription reactions.  
  



Supplemental Figure 3. Active Ribozyme Constructs, Assembly of Pure 
Fragments 

 
 

Supp Fig 3. (A) Ribozyme cleaved 3WJ ssRNA oligomers were compared to chemically synthesized 
sequences identical to those of the target sequence. Evidenced by identical migration rate, we can 
conclude that the cleaved RNA oligomers are the same size as chemically synthesized controls. (B) 
RCT cleaved 3WJ ssRNA oligomers were purified by PAGE band isolation. After elution from gel pieces 
assembly was tested on native PAGE. A stepwise assembly from monomer to dimer and finally trimer 
complex demonstrate the ssRNA from RCT reactions are indeed the correct sequence. 
  



Supplemental Figure 4. Fitting Comparison of Concentrations of Transcription 
Monitoring Experiment 

 
 

Supp Fig 4. (A/B) Plots and linear fitting of DNA template concentration, x-axis, versus RNA output, 
as monitored by SYBR GreenII fluorescence. (C) Values of slope and intercept, along with their 
standard errors and R-Squared values of the fits. 
  



Supplemental Table 1. Table of Ribozyme Cleavage Efficiency 

 
 

Supp Table 1. Table summarizing the cleavage efficiencies of the ribozyme in each of the sequences, 
broken, down for 5’ and 3’ ribozyme of each sequence, as well as total cleavage efficiency of the full 
length constructs (those containing both 5’ and 3’ ribozymes). 
  



Supplemental Table 2. Summary of DeltaG of our Circular Constructs and from 
Other Published Papers 

 
 

Supp Table 2. Summary of sequences used in publications with RCT reactions.39,62,68,70-71,84-86  The 
DeltaG of most templates are close to 0 or positive, indicating unstable secondary structure, which is 
suitable for transcription using bacterial polymerases. Besides dumbbell sequences (denotes by a “*” 
before the reference), which have previously been shown as suitable substrates for transcription. 
Templates from this manuscript display a large negative DeltaG value, demonstrating the need for a 
fully double stranded circular DNA template. 
  



Supplemental Table 3. Table of DNA Sequences Used 

 


