
Single Polymerase Real Time DNA Sequencing 
 

Developed by Pacific Biosciences 
Sequences occurs at the rate of 10 nt per second 
 
Principle 
 
Reaction Cell 
 

 A single DNA polymerase is immobilized on the bottom of a 
reaction cell 

o Reaction cell called a ZMW (Zero-mode waveguide) 
 Ф29 DNA polymerase is used 

o Fast single subunit enzyme. 
 Each sequencing plate contains ~3000 individual cells  

o Each holds only a single DNA molecule 
 
Chemistry 
 

 A phospholinked dNTP is used 
o Each dNTP contains a different fluorophore 

 During sequence 
o A single labeled dNTP enters the polymerase 
o dNTP held in place shortly 
o Fluorescence signal is emitted in the ZMW for a short period 

of time 
o dNTP leaves and new dNTP enters 

 
Detection and sequence determination 
 

 Fluorescence signals for each ZMW collected 
o Data is collected as a movie of the sequential signals 

 Each individual signal is measured as a short pulse of 
light 

o Successive fluorescence signal data is collected 
o DNA sequence of single molecule is determined by sequence 

of light pulses
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ZMW (Zero-mode waveguide) with Ф29 DNA polymerase and DNA 
template 



Base-labeled dNTP 

 
 

 
 
 
Phospho-labeled dNTP 

 



 
 

Single Polymerase DNA Sequencing 
 
 

 
 

 
 

Step 1: Fluorescent phospholinked labeled nucleotides are  
introduced into the ZMW.   
Step 2: The base being incorporated is held in the detection volume  
for tens of milliseconds, producing a bright flash of light.   
Step 3: The phosphate chain is cleaved, releasing the attached dye molecule.  
Step 4-5: The process repeats. 



 





Potential Advantages 
 
Speed 

 10 nt per second 
 
Length 

 1000-2000 nt 
 This is a claim 

o Not fully proven 
 
Assembly 

 Much easier to assembly longer fragments 
 
Cost 

 Company claim 
o $10/human genome 

  
2010 

 Only a few of these machines have been delivered 

 Advantages remain to be determined fully 


