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Table S1. Candidate partzyme pairs for the Mz1 MNAzymes 

 

MNAzyme Partzyme Name Sequence 5’-3’* 

A RO5Aa/2 CAAACGAGTCCTGGCCTTGTCTGCT
ACAACGAGAGGAAACCTT Mz1a 

B RO5Ba/2 TGCCCAGGGAGGCTAGTGGAGACGG
ATTACACCTTC 

A RO5Ab/2 CAAACGAGTCCTGGCCTTGTCTCTA
CAACGAGAGGAAACCTT Mz1b 

B RO5Bb/2 TGCCCAGGGAGGCTAGGTGGAGACG
GATTACACCTTC 

A RO5Ac/2 CAAACGAGTCCTGGCCTTGTCTTAC
AACGAGAGGAAACCTT Mz1c 

B RO5Bc/2 TGCCCAGGGAGGCTAGCGTGGAGAC
GGATTACACCTT 

A RO5Ad/2 CAAACGAGTCCTGGCCTTGTCTAC
AACGAGAGGAAACCTT Mz1d 

B RO5Bd/2 TGCCCAGGGAGGCTAGCTGTGGAGA
CGGATTACACCTTC 

A RO5Ae/2 CAAACGAGTCCTGGCCTTGTCTCA
ACGAGAGGAAACCTT Mz1e 

B RO5Be/2 TGCCCAGGGAGGCTAGCTAGTGGAG
ACGGATTACACCTTC 

A RO5Af/2 CAAACGAGTCCTGGCCTTGTCTAA
CGAGAGGAAACCTT Mz1f 

B RO5Bf/2 TGCCCAGGGAGGCTAGCTACGTGGA
GACGGATTACACCTTC 

A RO5Ag/2 CAAACGAGTCCTGGCCTTGTCTAC
GAGAGGAAACCTT Mz1g 

B RO5Bg/2 TGCCCAGGGAGGCTAGCTACAGTGG
AGACGGATTACACCTTC 

* The bases underlined form part of the core of the assembled MNAzyme, bases in bold 
hybridize with the assembly facilitator and bases in italics hybridize to the substrate. 
 
 
Table S1. To demonstrate the engineering of MNAzymes from DNAzymes, the 10:23 

catalytic core1 was split at several locations. A series of candidate partzyme pairs were 

synthesized with sensor arms designed to hybridise to AF-RO5 and with substrate arms 

directed against the substrate, Sub2.  
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Figure S1. Cleavage activity of Dz1 and Mz1 MNAzyme core splits. 

 
 

Figure S1. Comparison of the catalytic activity of the 10:23 DNAzyme (Dz1) and the 

series of Mz1 MNAzymes with different locations of the partial core splits. The splits 

Mz1c and Mz1d demonstrated cleavage activity that was comparable to Dz1. The other 

splits showed reduced (Mz1e) or minimal activity (Mz1a, Mz1b, Mz1f and Mz1g). 

Reactions were run in triplicate and results were averaged before plotting using Excel 

(Version 11). The kobs was generated by fitting the equation ((Y = Ymax*(1-exp(-

kobs*X))+Ymin) where Ymax was set at 1000 or Ymin was set at 1) to the data . 

 

Method for data shown in Table 1 and Figure S1. Analysis of the catalytic activity of 

partzyme pairs was performed using a SmartCycler System thermocycler (Cephied). Reactions 

were initiated by the addition of substrate and the total volume of all reactions was 25 µL. 

Cleavage of Sub2i-FB was monitored in real time at 9 second intervals for 15 minutes by 

observing the increase in fluorescence of isothermal reactions performed at 55oC. Each reaction 

was performed in triplicate and contained 1 x PCR Buffer II (Applied Biosystems), 50 mM 

MgCl2 and 0.2 µM of Sub2i-FB. Test reactions for the 10:23 DNAzyme also contained 0.2 µM 

of Dz1. MNAzyme test reactions also contained 0.2 µM of each of the candidate partzyme A 

and B pairs and either 0.2 µM AF-RO5 or no assembly facilitator (No AF). The candidate 

partzyme A and B pairs assayed for cleavage activity were RO5Aa/2 and RO5Ba/2 (Mz1a), 

RO5Ab/2 and RO5Bb/2 (Mz1b), RO5Ac/2 and RO5Bc/2 (Mz1c), RO5Ad/2 and RO5Bd/2 

(Mz1d), RO5Ae/2 and RO5Be/2 (Mz1e), RO5Af/2 and RO5Bf/2 (Mz1f) and RO5Ag/2 and 

RO5Bg/2 (Mz1g). 
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Table S2. Variant 8:17 DNAzymes and candidate partzyme pairs 

 

DNAzyme Sequence of the complete catalytic core domain 
8:17 C1 C2 G3 A4 G5 C6 C7 G8 G9 A10 C11 G12 A13  

variant 1 C1 C2 G3 A4 G5 C6 C7 G8 G9 T10 C11 G12 A13 A14 
variant 2 G1 C2 C3 A4 G5 C6 G7 G8 C9 T10 C11 G12 A13 A14 
Variant 3 C1 C2 G3 A4 G5 C6 C7 G8 G9 A10 C11 G12 A13 A14 

 
Partial catalytic sequences in candidate 

partzyme pairs Candidate 
partzyme pair 

core* Partzyme B 
(N1 to NY) # 

Partzyme A 
(Nx to AY) # 

Based on 

Mz2a C1 to C6 C7 to A14 variant 1 

Mz2b G1 to C6 G7 to A14 

Mz2c G1 to C3 A4 to A14 

Mz2d G1 to C9 T10 to A14 

variant 2 

Mz2e C1 to C6 C7 to A13 8:17 

Mz2f C1 to C6 C7 to A14 variant 3 
*Partzyme pair core sequences based on the 8:17 DNAzyme and variants thereof are 
designated Mz2 with candidate sequences designated a to f.  
#N represents a base and x and y denote the positions with respect to the complete 
catalytic core of the DNAzyme which are split when incorporated into candidate 
partzymes A and B, respectively. 
 

Table S2. MNAzymes engineered from the 8:17 DNAzyme (and variants thereof). 

Several variants of the partial core sequence for partzyme A were investigated for Mz2 

MNAzymes. The partzyme A partial core sequences were based on the 8:17 

DNAzyme1. Further sequences were tested which were based on the 8:17 DNAzyme 

that incorporated variant bases within the unpaired region of the core (variant 1 and 3) 

or the unpaired region and the stem region of the core (variant 2) (indicated in bold) 

which has been shown to be tolerant to alteration without abolition of catalytic activity2. 

Table S2 shows the complete catalytic core domain of DNAzymes and partial sequence 

incorporated into candidate partzymes. 
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Table S3. Candidate partzyme pairs for the Mz2 MNAzymes 

 

MNAzyme Partzyme Name Sequence 5’-3’* 

A RO4Aa/1 GCTGGTCATCCAGCAGCGGTCGAAA
TAGTGAGT Mz2a 

B RO4Ba/1 CATCTCTTCTCCGAGCGTGTTCGACA
ATGGC 

A RO4Ab/1 GCTGGTCATCCAGCAGGGCTCGAAA
TAGTGAGT Mz2b 

B RO4Bb/1 CATCTCTTCTGCCAGCGTGTTCGACA
ATGGC 

A RO4Ac/1 GCTGGTCATCCAGCAGAGCGGCTC
GAAATAGTGAGT Mz2c 

B RO4Bc/1 CATCTCTTCTGCCGTGTTCGACAATG
GC 

A RO4Ad/1 GCTGGTCATCCAGCAGTCGAAATAG
TGAGT Mz2d 

B RO4Bd/1 CATCTCTTCTGCCAGCGGCGTGTTCG
ACAATGGC 

A RO4Ae/1 GCTGGTCATCCAGCAGCGGACGAAT
AGTGAGT Mz2e 

B RO4Ba/1 CATCTCTTCTCCGAGCGTGTTCGACA
ATGGC 

A RO4Af/1 GCTGGTCATCCAGCAGCGGACGAA
ATAGTGAGT Mz2f 

B RO4Ba/1 CATCTCTTCTCCGAGCGTGTTCGACA
ATGGC 

* The bases underlined form part of the core of the assembled MNAzyme, bases in bold 
hybridize with the assembly facilitator AF-RO4 and bases in italics hybridize to the substrate 
Sub1i-FB. 
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Figure S2. Cleavage activity of Mz2 MNAzyme core splits. 

      

 
Figure S2. Comparison of the catalytic activity of Mz2 partzyme core pairs based on 

the DNAzymes variant 1 (Mz2a), variant 2 (Mz2b, Mz2c and Mz2d), 8:17 (Mz2e) and 

variant 3 (Mz2f). Mz2a, which contained a partzyme A with a core region based on the 

core of the 8:17 variant 1, cleaved Sub1i-FB at a faster rate than Mz2e which was based 

on the original 8:17 core and the Mz2f based on the variant 3 core. In addition partzyme 

pairs based on a variant 2 8:17 DNAzyme split at various locations were shown to be 

either catalytically active (Mz2b) or inactive (Mz2c and Mz2d). 

Each reaction was performed in triplicate and was monitored in real time at 36 

seconds intervals for 1 hour at 40oC using the isothermal direct detection method with 

the modification of 50 mM MgCl2 and 50 mM Tris HCl (pH 9.0 at 25°C). Reactions 

also contained either 0.2 µM of AF-RO4 or no assembly facilitator (No AF).  

 

. 
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Figure S3. Catalytic activity of the Mz1 MNAzyme at various temperatures. 

 
 

Figure S3. MNAzyme Mz1d was tested at various temperatures to determine turnover. 

The optimal temperature for cleavage by this MNAzyme, of the 22 base substrate in this 

buffer, is approximately 50oC.  

The partzyme pairs of Mz1d, RO5Ad/2-P and RO5Bd/2-P, had sensor arms that 

hybridise to AF-RO5 and substrate arms directed against the substrate Sub2i-FB. Each 

reaction was performed in triplicate and was monitored in real time at 7 second intervals 

for 10 minutes at 60oC, 59oC, 58oC, 57oC, 55oC, 50oC, 45oC, 40oC, 35oC or 30oC, using 

the isothermal direct detection method with the modification of 50 mM MgCl2. 

Reactions also contained 0.1 µM of AF-RO5 or no assembly facilitator (measured at 

55oC). The kobs values were obtained by performing a fit of a hyperbolic equation to the 

data (using Prism Version 4.0, GraphPad Software Inc.) 
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