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PlexZymes™ are flexible, inexpensive molecular biosensors that can be integrated with existing real-
time traget amplification technologies or can be used as novel switches to initiate isothermal signal 

amplification cascades for the sensitive and specific detection of genetic targets. 

for  more information about PlexZymes™ visit www.speedx.com.au 
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PlexZymes™: Versatile Biosensors 
for Target Detection 

PlexZymes™ are target specific multiple turnover enzymes 

Multiplex PlexZyme™ qPCR Detection 
 

Specific, sensitive & quantitative multiplex detection 

 

Oligonucleotide-driven Isothermal signal amplification  
 

PlexZymes™ trigger protein-free signal amplification cascades 
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P16 – P20 
 

E = 103% 
R2 = 0.999 

E = 100% 
R2 = 0.996 

E = 103% 
R2 = 0.998 

E = 103% 
R2 = 0.999 

E = 103% 
R2 = 0.998 

Gene 1  P1-FAM Gene 2  P2-TxRed Gene 3 P3-Q705 Gene 4 P4-Q670 Gene  5 P5-HEX 

Gene 6  P6- FAM Gene 7  P7-TxRed Gene 8  P8-Q705 Gene 9  P9-Q670 Gene 10  P10-HEX 

Gene 11  P11-FAM Gene 12 P12- TxRed Gene 13 P13-Q705 Gene 14  P14-Q670 Gene 15  P15-HEX                           

Gene  16  P16- FAM Gene 17  P17-TxRed Gene 18  P18 -Q705 Gene 19  P19-Q670 Gene 20  P20-HEX         

E = 101% 
R2 = 1 

E = 105% 
R2 = 1 

E = 103% 
R2 = 0.999 

E = 109% 
R2 = 0.999 

E = 100% 
R2 = 0.999 

E = 115% 
R2 = 0.995 

E = 107% 
R2 = 0.998 

E = 102% 
R2 = 0.999 

E = 109% 
R2 = 0.999 

E = 101% 
R2 = 0.999 

E = 103% 
R2 = 0.997 

E = 112% 
R2 = 0.998 

E = 100% 
R2 = 1 

E = 107% 
R2 = 0.998 

E = 102% 
R2 = 0.999 

100 ng (3 x 104 copies)  25 ng 6.25 ng  1.56 ng 98 pg (30 copies) 390 pg No DNA genomic DNA 

Nucleic Acid Sequence-Based Amplification (NASBA) 

PlexZymes™ are target-dependant catalytic 

oligonucleotide complexes comprised of two partial 

enzymes (PartZymes). When PartZymes bind 

adjacently on a target, they form active PlexZymes™ 

that can cleave substrates that function as 

universal reporter probes.  
 

PlexZymes™ are highly specific for their 
targets 

 

PlexZymes™ can be integrated with existing 

diagnostic technologies involving target 

amplification or they can act as novel switches 

which trigger isothermal amplification cascades 

allowing specific detection of genetic targets. 

   PlexZyme™ Monitor Target Amplification in Real-time    PlexZymes™ can Trigger Signal Amplification Cascades 

Rapid signal amplification cascade by releasing tethered DNAzymes 

Amplification of 20 human genes simultaneously 

Isothermal RNA amplification with PlexZyme™ Readout 
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DNAzyme B 

PlexZyme™ A 
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Step 1 
 

PlexZyme™ cleaves 
tethered substrate A 

& releases DNAzyme B 
which cleaves labelled 

substrate B 

Step 2 
 

DNAzyme B cleaves 
tethered substrate B 

& releases DNAzyme A 

Step 3 
 

DNAzyme A cleaves 
tethered substrate A 

to release more 
DNAzyme B & start 

cascade 
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PlexZyme™ Advantages 

Signal Amplification Cascades 
 

Inexpensive reagents (oligos only) 
(~ US 3 cents/reaction)  
Highly stable reagents 

Protein free  
No replication of target required 

Amenable to multiplexing 

Real-Time Target Amplification 
 

Compatible with PCR, NASBA & other methods 
Superior multiplexing 

(More information per reaction) 
Highly specific  

Sensitive  
Rapid detection  
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NASBA  
Amplicon 

PlexZyme™ 
Detection 

Labelled Substrate 
Cleaved 

Target DNA, RNA   
including amplicons  (e.g. PCR or NASBA) 

50 ng gRNA 

No RNA control 

Isothermal Detection in Minutes 

Step 1 Only 
(Direct detection) 

Steps 1-3 
(Signal Amplification)  

Threshold at 1,000,000 RN 
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Time (mins) 

Amenable to Multiplexing 
Rapid detection of S aureus & MRSA  

(100 pM synthetic target) 
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DNAzyme 

DNAzymes also cleave specific nucleic acid substrates/probes. 
PlexZymes™ were originally engineered from DNAzymes & can 

be tailored to cleave the same or different probes.  

A single PlexZyme™ 
can trigger a chain 

reaction which 
amplifies signal 
indicating the 

presence of specific 
target 
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Real-Time Detection of gRNA 
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R2 = 0.98 

Isothermal & Quantitative 

Target 
(Synthetic Oligo) 
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Detection of Bacterial Genomic DNA 
S aureus gDNA 

Protocol: Master mix = 20 primer sets (for 20 genes) + 20 gene-specific PlexZymes split into 4 wells containing 20 unique PlexZyme probes (5 per well) 
Multiplex PCR amplification of human genomic DNA resulted in specific and sensitive detection of 20 genes 
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