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Design of Cassette Strategy for Production of self-cleaving RNA Transcripts

To produce templates for RNA transcription, the following DNA oligonucleotide sequences were added to a PCR reaction for the first stage of the cassette strategy. 

5’ GGT TCT TAT CAA GAG AAG CAG AGG GAC TGG CCC GAC GAA GCT TCA GCA ACC GGT GTA ATG GCG ATC AGC CAT GAC CAA GGT GCT AAA TCC AGC AAG CTC GAA 3’

5’ AAA GTC CTC TTA AGA AGA AGA CTT TGT CAG TGA TTT TGT CTC TTC TTA TCT TCC AAG CTG TTC GAG CTT GCT GGA TTT AGC ACC TTG GTC ATG GCT GAT CGC CAT3’

The supplementary table (2) shows the forward and reverse primers used for each riboswitch construct used in the first round of PCR.
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Supplementary Table 1: List of forward and reverse primers used for each riboswitch construct. 

Supplementary Table 2. Comparison of Kd measurements reported in this study for the yitJ SAM-I riboswitch aptamer with literature reports. Different dissociation constants within the range of 4nM to 200nM have been reported with the yitJ SAM-I riboswitch sequence(Heppell and Lafontaine, 2008, Lu, et al., 2010).   The addition of residues on the 5’ and/or 3’ end results in varied SAM binding affinity. Supplementary Table (2) is a list of the reported Kd values (from literature) for SAM-I riboswitch sequences and the techniques used for Kd measurement. 

	Riboswitch name
	Length of the riboswitch used to measure Kd
	Method used to determine Kd
	Kd value (reference)

	B. subtilis yitJ SAM-I
	251
	In-line probing
	~200 nM (Winkler, et al., 2003)

	B. subtilis yitJ SAM-I aptamer
	124
	In-line probing
	~4 nM (Winkler, et al., 2003)
5 nM (Lim, et al., 2006)

	B. subtilis yitJ SAM-I aptamer
	124
	Scatchard analysis with equilibrium dialysis
	10 nM (Winkler, et al., 2003)

	B. subtilis yitJ SAM-I aptamer
	124
	Fluorescence
	5.3 nM (Heppell and Lafontaine, 2008)

	B. subtilis yitJ SAM-I aptamer
	124
	SHAPE probing
	19 nM (Lu, et al., 2010)

	B. subtilis yitJ SAM-I
	165
	Filter Binding
	20 nM (Tomsic, et al., 2008)

	T. tengcongensis metF aptamer
	111
	Fluorescence
	36 nM (Hennelly and Sanbonmatsu, 2011)

	T. tengcongensis metF SAM-I
	95
	Isothermal titration calorimetry
	130 nM (Montange, et al., 2010)
1.35 μM (Baird and Ferré-D'Amaré, 2010)





Supplementary Table 3: Tabular representation of single concentration point equilibrium dialysis measurements displayed in Figures 4-6.  The average ratio of counts in chamber b (with RNA) to chamber a (no RNA) and standard deviation for 3H-SAM to B. subtilis yitJ SAM-I riboswitch constructs is shown. 

	
	Mean B/A
	stdevB/A


 
	2p1_11AT
	2.46
	0.14

	3P1_10AT
	4.42
	1.29

	4p1_9AT
	3.70
	0.14

	6p1_7AT
	4.07
	0.08

	8P1_5AT
	4.67
	0.07

	P2_AT 
	1.03
	0.05

	6p1_10AT
	4.06
	0.16

	8P1_11AT
	4.32
	0.11

	3p1_10AT_5'GCC
	1.41
	0.01

	4P1_9AT_5'GAC
	1.95
	0.03

	3P1_10AT
	4.42
	1.29

	3p1 only
	1.31
	0.06

	3p1_9at
	1.17
	0.13

	Aptamer Mg snap cooled
	9.82
	0.94

	3p1_10AT Mg snap cooled
	4.42
	1.29

	Aptamer No Mg
	4.28
	1.07

	3p1_10AT No Mg
	1.40
	0.02

	Aptamer No Mg snap cooled
	4.67
	0.1

	3p1_10AT No Mg snap cooled
	1.59
	0.56

	3P1_10AT_P2 MUTANT
	1.64
	0.04

	3P1_10AT_P2 COMP_MUTANT
	2.98
	0.20

	3p1_10AT_G11
	1.04
	0.04

	SAM only
	0.99
	0.0003
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Supplementary Figure 1: Scatchard analysis for A) SAM binding to the B. subtilis yitJ SAM-I riboswitch aptamer. The sequence used for this analysis contain residues 1 to 119 in Figure 1A. B) SAM binding to the B.subtilis yitJ SAM-I riboswitch 3P1_10AT hybrid shown in Figure 2C. The variable r is the ratio of bound ligand to total RNA concentration. The variable LF represents free ligand(Winkler, et al., 2003).
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Supplementary Figure 2:  Schematic representation of cassette PCR strategy. The first round of PCR cycles generates the riboswitch coding sequence represented in black color. The second round of PCR cycles generates riboswitch (black), hammerhead ribozyme (cyan) and T7 promoter coding regions (green). 




[image: ]

Supplementary Figure 3:  Secondary structure representation of hammerhead ribozyme integrated B.subtilis yitJ SAM-I riboswitch 3P1_10AT hybrid construct. The residues in blue represent J1/2 region. The arrow indicates the ribozyme cleavage point. Similar hammerhead ribozyme integrated hybrid constructs are generated for SAM binding experiments.
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Riboswitch construct
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