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CLAIMS 

1. A sequence-detection system comprising: 

a mechanical-change sensor that exhibits one or more mechanical changes when 

specifically interacting with entities within a target, each entity having a type; 

a mechanical-change-to-signal transducer that transduces the one or more mechanical 

changes into an electrical signal;  

a mechanical coupler that couples the mechanical-change component to the mechanical-

change-to-signal transducer; and  

an analysis subsystem that determines a type of an entity within the target using the 

electrical signal by mapping two or more values derived from the electrical signal to a range 

volume, corresponding to the entity type, that does not substantially overlap a range volume 

corresponding to any other entity type. 

2. The sequence-detection system of claim 1 wherein the analysis subsystem determines the 

types of entities within the target using the electrical signal by: 

for each portion of the electrical signal corresponding to a particular entity within the target, 

computing n derived values from the portion of the electrical signal, wherein n is 

an integer greater than or equal to 2, 

mapping the two or more derived values to an n-dimensional range volume 

corresponding to a particular entity type, that does not substantially overlap an n-dimensional 

range volume corresponding to any other entity type, and 

assigning the particular entity type to the entity, 

optionally: 

wherein the n derived values include one or more of: 

an average of multiple signal-magnitude samples; 

a variance of multiple signal-magnitude samples; and 

a standard deviation of multiple signal-magnitude samples. 

3. The  sequence-detection  system  of  claim  2  wherein  the  n  derived  values include one 

or more of: 
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an average of multiple signal-magnitude samples; 

a variance of multiple signal-magnitude samples; and 

a standard deviation of multiple signal-magnitude samples. 

4. The sequence-detection system of claim 2 wherein the analysis subsystem stores a 

representation of a sequence of entity types assigned to a corresponding sequence of entities within 

the target in a memory for at least one of subsequent retrieval, transmission, display, and further 

analysis.  

5. The sequence-detection system of claim 1 wherein the mechanical-change-to-signal 

transducer further comprises: 

a variable resistor that regulates flow of an electrical current; 

a portion of the mechanical coupler that couples the mechanical-change component to the 

variable resistor; and 

a current-to-voltage converter that outputs a voltage signal that varies in correspondence 

with the rate of flow of the electrical current. 

6. The sequence-detection system of claim 5  

wherein the target is a primer-associated DNA template polymer; 

wherein the mechanical-change component is a DNA polymerase; 

wherein the mechanical coupler is a DNA-polymer tether attached, at one end, to the DNA 

polymerase; and 

wherein the variable resistor is a reporter-region of the DNA-polymer tether that lies within 

a constriction within a porin channel. 

7. A sequence-detection system comprising: 

a nucleic-acid-polymerase mechanical-change component that exhibits mechanical 

changes when specifically associating with nucleotide polyphosphates within an active site; 

a mechanical-change-to-signal transducer that transduces mechanical changes in the 

nucleic-acid-polymerase mechanical-change component into an output signal;  
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a mechanical coupler that couples the mechanical-change component to the mechanical-

change-to-signal transducer; and  

an analysis subsystem that determines a type of an entity within the target using the output 

signal by mapping two or more values derived from the output signal to a range volume, 

corresponding to the entity type, that does not substantially overlap a range volume corresponding 

to any other entity type. 

8. The sequence-detection system of claim 7 wherein the mechanical coupler and the 

mechanical-change-to-signal transducer further comprise: 

a tether attached, at one end, to the nucleic-acid-polymerase mechanical-change 

component and containing a reporter region that moves through a constriction in a porin channel 

as the nucleic-acid polymerase mechanical-change component undergoes mechanical changes, 

variably regulating flow of ions through the porin channel that constitutes an electrical current; 

and 

a current-to-voltage converter that outputs a voltage signal that varies in correspondence 

with the rate of electrical current flow through the porin channel. 

9. The sequence-detection system of claim 8 wherein the reporter region is an oligonucleotide 

and wherein different nucleotide subsequences within the reporter region provide different 

resistances to electrical current flow when positioned within the constriction in a porin channel. 

10. The sequence-detection system of claim 9 wherein the reporter region is an 

oligodeoxynucleotide and wherein the reporter region exhibits a resistance to electrical current 

flow greater than an average resistance for oligodeoxynucleotides of similar lengths. 

11. The sequence-detection system of claim 9 wherein the reporter region is an 

oligodeoxynucleotide and wherein the reporter region exhibits a resistance to electrical current 

flow less than an average resistance for oligodeoxynucleotides of similar lengths. 

12. The sequence-detection system of claim 9  
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wherein a sensitivity of the output signal to changes in conformation of the nucleic-acid-

polymerase mechanical-change component increases with an increase in a spatial rate of change 

in the resistance to electrical current flow provided by reporter region; and 

wherein the reported region has a spatial rate of change in resistance that produces a 

specified output-voltage-signal signal response. 

13. The sequence-detection system of claim 9 

wherein the tether exhibits dimensional flexibility; and 

wherein adjustment of a voltage applied across the porin channel moves the reporter region 

within the porin channel. 

14. The sequence-detection system of claim 13 

wherein the resistance of reporter region to electrical current flow has a spatial periodicity; 

and 

wherein the sequence-detection system is calibrated to have a particular output-voltage-

signal signal response by adjusting the voltage applied across the porin channel. 

15. The sequence-detection system of claim 13 wherein a locking component is associated with 

a portion of the polymer tether that extends past the porin channel on the opposite side of the porin 

channel from the DNA-polymerase mechanical-change component to secure the polymer tether 

within the porin channel. 

16. The sequence-detection system of claim 15 wherein a polarity of a voltage applied across 

the porin channel is periodically reversed to reduce noise in the output signal. 

17. The sequence-detection system of claim 7 further comprising: 

a two-chamber cell that includes  

a first chamber containing a buffered solution of ionized salts, deoxynucleotide 

polyphosphates, and primer-associated DNA template polymers, 

a second chamber containing a buffered solution of ionized salts, and 
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a barrier that isolates the first chamber from the second chamber within which the 

porin channel provides fluid communication between the first and second chambers; 

a first electrode in fluid contact with the buffered solution in the first chamber and 

connected to the current-to-voltage converter; and 

a second electrode in fluid contact with the buffered solution in the second chamber and 

connected to the current-to-voltage converter. 


