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Fig. S1 Comparison of the CD spectra of each DNAzyme with its different substrates D19 and D19PY 
or D19ePY.  Each complex (1.1 µM) in the buffer (50 mM Tris-HCl, pH 7.5, 20 mM Mg2+) was used. 
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Fig. S2 Comparison of fluorescence spectra of DNAzymes and their complexes at different 

concentrations. Single oligonucleotides (DZ-PY01 to DZ-PY10, D19PY, and D19ePY) and the 

complexes with one pyrenyl group were compared (1.0 µM and 0.5 µM).
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Table S1 Fluorescence maxima of the DNAzymes and their complexes 
λmax

fls (nm) λmax
fls (nm)

DZ-PY01 439.5 DZ-PY06 455
DZ-PY01+D19 438 DZ-PY06+D19 453.5
DZ-PY01+D19PY 438.5 DZ-PY06+D19ePY 450

DZ-PY02 441 DZ-PY07 458
DZ-PY02+D19 440 DZ-PY07+D19 451.5
DZ-PY02+D19PY 444.5 DZ-PY07+D19ePY 454

DZ-PY03 438 DZ-PY08 446.5
DZ-PY03+D19 440 DZ-PY08+D19 443
DZ-PY03+D19PY 449.5 DZ-PY08+D19ePY 448.5

DZ-PY04 436.5 DZ-PY09 457
DZ-PY04+D19 440 DZ-PY09+D19 453.5
DZ-PY04+D19PY 460-490 DZ-PY09+D19epy 457.5

DZ-PY05 434 DZ-PY10 452.5
DZ-PY05+D19 436 DZ-PY10+D19 447.5
DZ-PY05+D19PY 449 DZ-PY10+D19ePY 451
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Fig. S3 Comparison of the fluorescence spectra of DNAzymes DZ-PY06 to DZ-PY10 in different 
states. Single oligonucleotides, the complexes with D19, and the complexes with D19ePY were 
compared (1.0 µM)

Fig. S4 Comparison of the CD spectra of each DNAzyme-substrate complex in the presence of 
different concentration of Mg2+. The buffer (50 mM Tris-HCl, pH 7.5) with different concentrations of 
Mg2+ (n = 0, 5, 10, 20, 50 mM) was used for each complex (1.1 µM).
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Figure S5 Mass spectra of modified DNAzymes and substrates



1H NMR of Compound 1
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13C NMR of Compound 1

1H NMR of Compound 3



13C NMR of Compound 3
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1H NMR of Compound 4



13C NMR of Compound 4

1H NMR of Compound 5
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13C NMR of Compound 5

31P NMR of Compound 5

1H NMR of Compound 2
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13C NMR of Compound 2

1H NMR of Compound 6



13C NMR of Compound 6
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1H NMR of Compound 7

13C NMR of Compound 7



1H NMR of Compound 8
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13C NMR of Compound 8



31P NMR of Compound 8

Fig. S6 NMR spectra of new compounds
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