
S1 Fig. The position of nicking sites of I-TevI T3 are unaffected by subsitutions at position 
1 of the cleavage motif. pTox plasmids harbouring native cleavage motif (C1C [C, D]), or one 
of three position 1 substitutions (C1A [A, B], C1G [E, F], C1T [G, H]) were sequenced using 
flanking primers: one upstream of the cleavage motif (forward. [A, C, E, G]) and one 
downstream (reverse. [B, D, F, H], the reverse complement is shown). Sanger sequencing 
readouts are shown with traces for adenine (green), cytosine (blue), guanine (black), and thymine 
(red). The cleavage motif is given above the corresponding region of the readout, with a chevron 
indicating the predicted nicking position. A drop-off in fluorescence intensity is seen in each 
sanger readout corresponding to the predicted nicking positions in all eight cases. The 3' A or 5' 
T observed in each trace is an artifact of sequencing.!
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S2 Fig. Gel images of time course barcode cleavage assays for MegaTev variants. Each gel 
image corresponds to a position within the CAACG motif, or a related set of “triplet” substrates. 
The nucleotide substitution for each length substrate (S) is indicated on the left side of the gel in 
black font. The corresponding product (P) is indicated in red font. The images for each substrate 
were cropped from separate images and assembled into a composite figure. 
!
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S3 Fig. Barcode assay kinetic data. MegaTev variants were assayed against four substrates of 
varying lengths (2200 [yellow ▲], 1900 [blue ▲], 1600 [green ▲], and 1320 bp [red ▲]). Each 
plot represents reaction progress over time for a combination of substrates and MegaTev 
enzyme. Substrates harboured I-TevI cleavage motifs, one of which was the native cleavage 
motif (5' – CAACG – 3'), and the others were comprised of NNN triplet substitutions (5' – 
CNNNG – 3'), position 1 substitutions (5' – NAACG – 3'), or control substrates (as described in 
the text). The controls included all native cleavage motifs, one of each of four lengths, or a single 
native cleavage motif among cleavage resistant motifs (5' – AAACA – 3'). The equation of fit is 
explained in detail in the text (see Equation 1). Note that the equation given below is 
superficially different; using the identities y = fS, and x = t, the equations below become Equation 
1. 
!
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S4 Fig. Correlation between relative flexibility of CNNNG sequences and relative cleavage 
activity. Plot of the relative rate of cleavage (krel) with cumulative flexibility of each cleavage 
motif (CNNNG) relative to the native sequence (CAACG). Cumulative flexibility was 
determined from the sum of TRX values (1) from each pair of adjacent bases in the each of the 
CNNNG cleavage motifs. The relative cleavage activity is taken from data shown in Fig. 4 and 
in S3 Fig. 
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