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Table S1. MALDI-TOF measurements of modified 10-23 deoxyribozymes modified with 1-5.

No. Modified 10-23 deoxyribozymes MW MW (found)
(calculated)

DZ-00 5’-d(tgc tct cca GGC TAG CTA CAA CGA cct gea cct)-3’ 9994 .4 9990.5
DZ-1-5 5’-d(tgc tct cca GGC T1G CTA CAA CGA cct gea cct)-3° 9993.4 9994.8
DZ-1-9 5’-d(tge tct cca GGC TAG CT1 CAA CGA cct gea cct)-3’ 9993.4 9991.1
DZ-1-11 5’-d(tgc tct cca GGC TAG CTA C1A CGA cct gea cct)-3° 9993.4 9993.3
DZ-1-12 5’-d(tgc tct cca GGC TAG CTA CA1 CGA cct gea cct)-3° 9993.4 9991.7
DZ-1-15  5’-d(tgc tct cca GGC TAG CTA CAA CG1 cct gea cet)-3° 9993.4 9989.4
DZ-2-5 5’-d(tge tct cca GGC T2G CTA CAA CGA cct gea cct)-3° 9994 .4 9995.5
DZ-2-9 5’-d(tgc tct cca GGC TAG CT2 CAA CGA cct gea cct)-3° 9994.4 9995.9
DZ-2-11 5’-d(tge tct cca GGC TAG CTA C2A CGA cct gea cet)-3’ 9994.4 9990.1
DZ-2-12  5’-d(tgc tct cca GGC TAG CTA CA2 CGA cct gea cet)-3° 9994.4 9991.2
DZ-2-15 5’-d(tgc tct cca GGC TAG CTA CAA CG2 cct gea cct)-3° 9994.4 9995.5
DZ-3-5 5’-d(tgc tct cca GGC T3G CTA CAA CGA cct gea cct)-3° 10051.5 10051.8
DZ-3-9 5’-d(tge tct cca GGC TAG CT3 CAA CGA cct gca cct)-3’ 10051.5 10051.1
DZ-3-11 5’-d(tgc tct cca GGC TAG CTA C3A CGA cct gea cet)-3’ 10051.5 10052.2
DZ-3-12 5’-d(tge tct cca GGC TAG CTA CA3 CGA cct gca cct)-3’ 10051.5 10053.2
DZ-3-15  5’-d(tgc tct cca GGC TAG CTA CAA CG3 cct gea cet)-3° 10051.5 10053.4
DZ-4-5 5’-d(tge tct cca GGC T4G CTA CAA CGA cct gea cct)-3° 10052.5 10053.5
DZ-4-9 5’-d(tgc tct cca GGC TAG CT4 CAA CGA cct gea cct)-3° 10052.5 10053.4
DZ-4-11 5’-d(tgc tct cca GGC TAG CTA C4A CGA cct gea cct)-3° 10052.5 10053.7
DZ-4-12  5’-d(tgc tct cca GGC TAG CTA CA4 CGA cct gea cct)-3° 10052.5 10050.1
DZ-4-15 5’-d(tge tet cca GGC TAG CTA CAA CG4 cct gea cct)-3’ 10052.5 10053.1
DZ-5-9 5’-d(tgc tet cca GGC TAG CT5 CAA CGA cct gea cet)-3° 10098.6 10099.1
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Table S2. T, measurements of the complexes formed between deoxyribozymes and the full-DNA

substrate. “

Complex Tm (°C)
10-23 DNAzyme +D19 51.7
DZ-2-9+D19 50.1
DZ-3-9+D19 50.7
DZ-4-9+D19 51.0
DZ-5-9+D19 51.0
DZ-3-5+D19 49.8

“D19: the full-DNA substrate, 5’-d (AGG TGC AGG ATG GAG AGC A)-3’. Tm measurement was conducted in
the buffer consisting of 50 mM Tris-HCI (pH 7.5) and 2 mM MgCl,. The solution was heated from 85 °C, after
halting for 10 min, it was cooled to 10 °C at a rate of 0.5 °C/min. The UV absorbance was recorded at 260 nm
during the cooling process. The T,, values were obtained from the melting curves, and each melting curve was fit
to a non-self-complementary two-state model.
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Fig. S1 The melting curves of the complex of the DNA substrate and 10-23

DNAzyme (black), DZ-1-9 (purple), DZ-2-9 (green), DZ-3-5 (blue), DZ-3-9 (yellow),
DZ-4-9 (red), and DZ-5-9 (pink), respectively. The conditions for the measurement
see the footnote under Table S2.
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Fig. S2 The cleavage pattern of 10-23 DNAzyme and DZ-3-9 in the presence of
different Mg®" concentrations. The reaction was conducted under single-turnover
conditions in a buffer of 50 mM Tris-HCI, pH 7.5, containing 0.2 mM (A), 2 mM (B),
or 50 mM (C) Mg”", as well as the control without Mg”" (D). Time points for aliquots
were 0, 15, 30, 45, 60, 120, 240, and 360 min from left to right. In each panel, the
upper band was the substrate, and the lower band was the product.
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Fig. S3 The effect of divalent metal ions on the cleavage reactions of 10-23 DNAzyme (A) and
DZ-3-9 (B) under single turnover conditions, in a buffer of 50 mM Tris-HCI, pH 7.5,
containing 0.2 mM divalent metal ion. Time points for aliquots were 0, 10, 20, 30, 40, 50, 60,
90, 120, 150, and 180 min from left to right. In each panel, the upper band is the substrate, and the

lower band corresponds to the product.
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Compound 3 'H NMR
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Compound 6 'H NMR
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Compound 10 'H NMR
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Compound 10 *'P NMR
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Compound 14, *'P NMR
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MALDI-TOF MS
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LEWWQ-05
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LKWQ-02
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Dz-22
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LKDZ-24
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DZ-25
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DZ-18
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DZ-16

Data: DZ-150002.M21 4 May 2009 12:41 Cal: zhong 4 May 2003 12:39
Kratos PC Axima CFRplus v2.4.0: Mode Linear, Power: B5, Blanked, P.Ext. @ 10052 (hin 137) ,
%int. 12 miv[sum= 1440 mv] Profiles 1-123 Srmooth Av 80 DZ-4-11

10053.7
100]

a0
a0
70
&0
&0 ]
40

304

204

7000 £000 900 10000 11000 12000 13000
Mass/Charge

DZ16-3

Data: DZ15-30001.K3 9 Mar 2003 17:25 Cal: zhong 3 Mar 2009 17:22 o

Kratos PC Axima CFRplus ¥2.4.0 Mode Linear, Power: 67, Blanked, P.Ext. @ 10000 (pin 137) ~ DZ-4-12
Ylnt. 11 mi[sum= 1974 mY] Profiles 1-175 Smooth Av 80 -Baseline 80

10050.1
100]

904

804

ol 5028.7

B0 4
a0+

40
10089.5
304

10288.1
2] 51478

10188.0
5097.2 '

4000 5000 5000 7000 800 5000 10000 11000 12000 13000
Mass/Charge

S19



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

DZ16-3
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