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Table S1. DNA sequences used in the paper.

A=Adenine; C=Cytosine; T=Thymine; G=Guanine; 2AP=2-AminoPurine; HX=Hypoxanthine

DNA SEQUENCE (5’'-3')
Substrate
WT GTCACGAGTCACTATrAGGAAGATGGCGAAA
rAA GTCACGAGTCACTATrAAGAAGATGGCGAAA
rA2AP GTCACGAGTCACTATrA2APGAAGATGGCGAAA
rAHX GTCACGAGTCACTATrAHXGAAGATGGCGAAA

GR5 DNAzyme

WT TTTCGCCATCT--GAAGTAGCGCCGCCGTATAGTGACTCGTGAC
A6C TTTCGCCATCT--GAAGTCGCGCCGCCGTATAGTGACTCGTGAC
AGT TTTCGCCATCT--GAAGTTGCGCCGCCGTATAGTGACTCGTGAC
A6G TTTCGCCATCT--GAAGTGGCGCCGCCGTATAGTGACTCGTGAC
G7A TTTCGCCATCT--GAAGTAACGCCGCCGTATAGTGACTCGTGAC
G'/C TTTCGCCATCT--GAAGTACCGCCGCCGTATAGTGACTCGTGAC
GIT TTTCGCCATCT--GAAGTATCGCCGCCGTATAGTGACTCGTGAC
c8a TTTCGCCATCT--GAAGTAGAGCCGCCGTATAGTGACTCGTGAC
C5G TTTCGCCATCT--GAAGTAGGGCCGCCGTATAGTGACTCGTGAC
C8T TTTCGCCATCT--GAAGTAGTGCCGCCGTATAGTGACTCGTGAC
Go9A TTTCGCCATCT--GAAGTAGCACCGCCGTATAGTGACTCGTGAC
GoC TTTCGCCATCT--GAAGTAGCCCCGCCGTATAGTGACTCGTGAC
GOT TTTCGCCATCT--GAAGTAGCTCCGCCGTATAGTGACTCGTGAC
Cl4A TTTCGCCATCT--GAAGTAGCGCCGCAGTATAGTGACTCGTGAC
Cl4G TTTCGCCATCT--GAAGTAGCGCCGCGGTATAGTGACTCGTGAC
C1l4T TTTCGCCATCT--GAAGTAGCGCCGCTGTATAGTGACTCGTGAC
G15A TTTCGCCATCT--GAAGTAGCGCCGCCATATAGTGACTCGTGAC
G15C TTTCGCCATCT--GAAGTAGCGCCGCCCTATAGTGACTCGTGAC
G15T TTTCGCCATCT--GAAGTAGCGCCGCCTTATAGTGACTCGTGAC
1=T TTTCGCCATCTT-GAAGTAGCGCCGCCGTATAGTGACTCGTGAC
1=TC TTTCGCCATCTTCGAAGTAGCGCCGCCGTATAGTGACTCGTGAC
2=AAG TTTCGCCATCT---AAGTAGCGCCGCCGTATAGTGACTCGTGAC
2=AG TTTCGCCATCT----AGTAGCGCCGCCGTATAGTGACTCGTGAC
2=G TTTCGCCATCT-———— GTAGCGCCGCCGTATAGTGACTCGTGAC
2=none TTTCGCCATCT-————— TAGCGCCGCCGTATAGTGACTCGTGAC
3=A TTTCGCCATCT--GAAGAAGCGCCGCCGTATAGTGACTCGTGAC
3=C TTTCGCCATCT--GAAGCAGCGCCGCCGTATAGTGACTCGTGAC
3=G TTTCGCCATCT--GAAGGAGCGCCGCCGTATAGTGACTCGTGAC

17E DNAzyme

WT TTTCGCCATCTTTCTCCGAGCCGGTCGAAATAGTGACTCGTGAC
A6C TTTCGCCATCTTTCTCCGCGCCGGTCGAAATAGTGACTCGTGAC
A6G TTTCGCCATCTTTCTCCGGGCCGGTCGAAATAGTGACTCGTGAC
A6T TTTCGCCATCTTTCTCCGTGCCGGTCGAAATAGTGACTCGTGAC
GTA TTTCGCCATCTTTCTCCGAACCGGTCGAAATAGTGACTCGTGAC
G7C TTTCGCCATCTTTCTCCGACCCGGTCGAAATAGTGACTCGTGAC
G7T TTTCGCCATCTTTCTCCGATCCGGTCGAAATAGTGACTCGTGAC
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Cl3A TTTCGCCATCTTTCTCCGAGCCGGTAGAAATAGTGACTCGTGAC
Cl3G TTTCGCCATCTTTCTCCGAGCCGGTGGAAATAGTGACTCGTGAC
Cl13T TTTCGCCATCTTTCTCCGAGCCGGTTGAAATAGTGACTCGTGAC
G1l4A TTTCGCCATCTTTCTCCGAGCCGGTCAAAATAGTGACTCGTGAC
Gl4cC TTTCGCCATCTTTCTCCGAGCCGGTCCAAATAGTGACTCGTGAC
G14T TTTCGCCATCTTTCTCCGAGCCGGTCTAAATAGTGACTCGTGAC
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Figure S1. Mfold predicted secondary structures from a few GRS mutants and the wild-type GRS.
All the other mutants fold into a structure similar to that for the wild-type GRS and are not listed
here. The cleavage site adenine is marked by the red circle. The substrate and enzyme strands are
linked by a TTTT loop. In the wild-type GRS structure, two G-C base pairs are predicted in the

enzyme loop. However, these nucleotides are highly conserved for catalysis and thus are unlikely
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to be confined in such a hairpin structure. Therefore, we still used the simple loop structure in the
original GRS selection paper (Breaker, R. R.; Joyce, G. F. Chem. Biol. 1994, 1, 223) in this work.
The mutants in this figure have three base pairs in the loop and their misfold (i.e. deviation from

the simple loop structure) might also be a reason for their inhibited activity.

54



