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Directing the Outcome of Deoxyribozyme Selections to Favor Native 3'-5" RNA Ligation
Yangming Wang and Scott K. Silverman*

Department of Chemistry, University of Illinois at Urbana-Champaign, 600 S. Mathews Ave., Urbana, Illinois 61801

Sequences and preliminary ligation activities of deoxyribozymes

Numerous deoxyribozymes from the 6BX, 6CA, and 9BX pools were cloned and sequenced. The
choice of which particular clones to sequence was based on preliminary surveys of ligation activity,
using deoxyribozymes prepared by PCR amplification of miniprep DNA (see refs. 9 and 15 for details).
In general, clones with >50% ligation yield at 60 min in the standard incubation conditions of 50 mM
HEPES, pH 7.5, 150 mM NaCl, 2 mM KCI, and 20 mM MnCl, at 37 °C were sequenced, although
some clones with lower yields were sequenced as well. The sequences and preliminary assessments of
ligation activities are collected in Tables X1, X2, and X3 for the 6BX, 6CA, and 9BX deoxyribozymes,
respectively. Note that most of these deoxyribozymes have not been synthesized independently by
solid-phase synthesis, so their quantitative yield-versus-time characteristics can only be estimated from
the tabulated data. However, the assigned linkage sites and types are firm; we have never observed a
linkage determined from such assays to be incorrect when redetermined for the product from a
deoxyribozyme subsequently prepared by solid-phase synthesis. The L substrate sequence for the BX
selection was 5-GGAAGUCUCAUGUACUAACA-3’, and the L substrate sequence for the CA
selection was 5’-GGAAGUCUCAUGUACUAUCG-3’. For both L substrates, the underlined
nucleotides are the ones at which ligation was observed (in both cases, the first underlined U nucleotide
is denoted U16 in Tables X1-X3, and so on for the remainder of the underlined nucleotides).

fraction ligation ¢

clone? enzyme region, 5’ to 3’ ° linkage ° 5min  10min  30min 60 min
6BX6 CGAGGCGTAGGT TAATTACAAACGGCTCAGACAACGTATG ule 0.06 — 0.32 0.48
6BX35 GGCGAAGGGACTACGT TGGCCAT GCGGGT GGGCCGCTATG uU16 _ 0.06 0.19 0.29
6BX39 GAACGT GAGGT GCGGGAATTAATCACAAACCGGAAACGGA Al7 _ 0.25 057 0.71
6BX43 CACCACAATGGT TGATGCCGGGCCAAGT GGCGCAGCATAC Al7 _ 0.25 0.61 0.75
6BX45 CGCACGGAGCCCGT TAGGGGT CCACGGAGT GGGT GAACCT Al7 _ 0.45 0.77 0.83
6BX47 COGGGCATCAAGT GCGCAACGAT GACGAAAT CGGGT GGGT Al7 _ 0.53 0.82 0.88
6BX20 (2) CCCACGETCTGET GTCEAAGCCAGGT TGCCTCCCTCCAAA Al8 0.24 - 0.77 0.88
6BX22 (4) CAGGGGEGEAGCGAGCACTAATACAAGCGEGT AGGAGECCCT Al8 0.34 - 0.85 0.91
6BX23 CGGGAGGAGGCAAAGGCTAGT TTGT CGGATAGGAGGCCCT A18 0.16 - 0.63 0.72
6BX34 CGT GGGAGCCAT TGGGAGGEGGECTGAGAACATAAGT CACGA Al8 — 0.21 0.57 0.74
6BX8 GCAGTGCAAAT GAGGCATGGAGAAACTACTCTATGCTGAA C19 0.10 — 0.51 0.71
6BX16 GCAGTGCAAATGAGTAAGGACTGATATCAGT CACTACGAA C19 0.13 — 0.59 0.74
6BX40 GCAGTGCTAATGAGGGT GTGGCAGAAGCTATACAGCCGAA C19 — 0.49 0.76 0.84
6BX42 GCAGTGCTAATGAGGTATCGCAAATAAGT GCGCAGCCGAA C19 _ 0.26 0.59 0.74
6BX19 GACGGGT GGGGAAATCAGCCTGTATTGGGT TCAGAGOGGA 2.5 0.18 — 0.64 0.78
6BX21 GACGACAGCGGT TCCCAGCTCAGTAGTGATAGITTACTGC 2'_5’ 0.03 - 0.17 0.26
6BX26 GACACCGAGCAGAGGACCGGACCTAGT TGGTAAAAGGT AA 2’-5 0.10 - 0.47 0.83

Table X1. Sequences and preliminary ligation activities of the 6BX deoxyribozymes.

# In parentheses is the number of clones with the identical sequence (or at most one different nucleotide).

® Only the enzyme region is shown. In all cases, to the 5’-side is the sequence CGAAGOGCTAGAACAT, and to the 3’-side is
the sequence AGTACATGAGACTT.

¢ The linkage site and type are shown. For U16-C19, the entry means a 2’,5’-branch at this nucleotide. For 2’5" and 3’5,
the entry means linear RNA with the indicated connectivity.

¢ Fraction ligation at the indicated timepoint during the preliminary survey of ligation activities.



Supporting Information for Wang & Silverman, Biochemistry page S2

fraction ligation °

clone enzyme region, 5’ to 3” 2 linkage ° 10 min 30 min 60 min
6CA17 CACAGGOGOGOGAGGGGECTATGT COGGT GGT GCAGGOGGA u16 0.14 0.26 0.30
6CA28 CGGAAGGATGACAAGGAGOGTAGCTGATGGGGACTCAGAC Al7 0.17 0.37 0.49
6CA2 GGGGEOGTAGT GGAGACCGGEGACAGT GGAGTACGTCCAGC u1s 0.30 0.56 0.62
6CA20 GTTAACGCAGGGOGTCGTACTACATCCTTGTGCAGCTACG C19 0.14 0.36 0.43
6CAL TGAAGCGCGT TATCCATGCAAAAAAT GGATCCGGTACCAAC 215 0.24 0.53 0.60
6CA5 TGCAGCGGCT GCGCGGGT AT CCGGT CTCCAGGGGACGCTT 2'_5 0.11 0.35 0.49
6CA7 AGACCCAGT GTTCTCAGCCGCCCGCCGCAGCGGGGAGGTA 2'_5 0.04 0.14 0.21
6CA14 CGAAGACGAGGAGTAACCT TAGAT GAAGGT GGGGACGATT 2'_5 0.11 0.30 052
6CA24 GGGOGAGGACCGGEGTACT AGGGGAACACGCCGCACGCGGEG 2.5 0.27 0.55 0.64
6CA25 AGACGCAGT GT CAGGGTACCACAGACAT GT GGAGTGGCTG 2.5 0.03 0.06 0.09
6CA4 CACGTGGACT TGGCATGGTCOCAGOGCTAGT TTTAAGOGC 35 0.24 0.54 0.70
6CA6 COCGTACACGACTGTGGT GT TGAACGGCTGCTAGCCGGCA 35 0.31 0.59 0.70
6CA10 CACGTACACT TGGTATGGTGTGACACCTCAGCTCATACAT 35 0.22 0.52 0.66
6CA15 CCCGTGACATTCATATGGGEGT CGGT TCCAATCGCGAATTA 3'-5’ 0.20 0.47 0.60
6CA16 COCGTACACTCGACGT GGTGACGCT GTGGCGT GAGCCTGT 3'_5’ 021 051 0.64
6CA18 CAGAGATGGGGT GTGATCTGGGT TGATAACACGGAGCOGGTC 3'_5’ 0.12 0.39 055
6CA21 CCCGTACACT TAGAATGGT GCAGCCAGCATGCTGTACAGTA 3'_5’ 0.31 057 0.66
6CA23 COCGTGCACTCTATGATGGT GTCCCCTGATACCAACAGGG 3'_5’ 0.08 0.20 0.31
6CA27 CACGTGACCTCAGGAATGGGT TCGAGGT GGGTGCACCTGC 3'_5’ 0.09 0.24 0.33
6CA30 COCGTACGCTGOCATGGOGCCATTCTGGCACGTAGTGTTG 3'_5’ 0.19 0.44 055

Table X2. Sequences and preliminary ligation activities of the 6CA deoxyribozymes.

% Only the enzyme region is shown. In all cases, to the 5’-side is the sequence CGAAGCGCTAGAACAT, and to the 3’-side is
the sequence AGTACATGAGACTT. The sequences of 6CA1, 6CA18, and 6CA21 are one nucleotide longer than 40 nt,
presumably due to an insertion during a PCR step of selection.

® The linkage site and type are shown. For U16—C19, the entry means a 2,5’-branch at this nucleotide. For 2’-5" and 3’5,
the entry means linear RNA with the indicated connectivity.

° Fraction ligation at the indicated timepoint during the preliminary survey of ligation activities.

fraction ligation °

clone? enzyme region, 5’ to 3’ ° linkage ° 10 min 30 min 60 min
9BX11 CATGCGTGT TGCGT GGATACGAGGCTATTCAGAGGGTAAA C19 0.15 0.29 0.37
9BX1 (9) GGAACGCAGT CGCACGT GACTAGGGAATCGTATCCTCATG 3’5’ 0.55 0.76 0.78
9BX3 (2) OGTGGT TTCOGGAATGOCTAGCGT TCAAGT GTGGATGCTT 3’5’ 0.18 0.42 0.59
9BX4 (2) CCGOGAGBCOGT GGOCOGAGT TGGTCAAAGCACAACGAGT 3’5’ 0.11 0.29 0.44
9BX10 GATGT GGTCCAGCT GATAGGGCAGOGT TAGGCATACGT TG 3’5’ 0.04 0.05 0.06
9BX15 GOGACGGAT TTAGGT GT GT TAGACAGGGT CGEGAATAGAT 3.5’ 0.15 0.30 0.45
9BX16 GCAGCGGGEGAAGGCACT TCCAGGCAGGGEGEGEGAAAAACAA 3'-5’ 0.26 0.44 0.54

Table X3. Sequences and preliminary ligation activities of the 9BX deoxyribozymes.

 In parentheses is the number of clones with the identical sequence (or at most one different nucleotide).

> Only the enzyme region is shown. In all cases, to the 5’-side is the sequence CGAAGCGCTAGAACAT, and to the 3’-side is
the sequence AGTACATGAGACTT. The sequence of 9BX16 is one nucleotide shorter than 40 nt, presumably due to a
deletion during a PCR step of selection.

¢ The linkage site and type are shown. For C19, the entry means a 2°,5’-branch at this nucleotide. For 3’-5’, the entry means
linear RNA with this connectivity.

¢ Fraction ligation at the indicated timepoint during the preliminary survey of ligation activities.
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Redirecting the BY selection using the 8-17 deoxyribozyme
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Figure X1. Plot for the BY selection analogous to the plot for the BX selection shown in Figure 6B.



