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CLAIMS 

1. A system for determining the nucleotide sequence of polynucleotides, comprising: 

a single light source configured to stimulate emission of fluorescent light; 

at least one detector configured to detect fluorescent emissions off a fluorophore 

attached to a nucleotide, the at least one detector being configured to detect the 

fluorescent emissions at a first wavelength and a second wavelength; and 

a processor configured to execute instructions that perform a method comprising: 

generating light from the light source onto a nucleotide; 

receiving two or more intensities respectively corresponding to two or 

more of the fluorescent emissions from the at least one detector; 

color correcting the two or more intensities to generate color corrected 

intensities; 

identifying the nucleotide as a first type when no fluorescent emission is 

detected by the at least one detector; 

identifying the nucleotide as a second type when a fluorescent emission 

with a color corrected intensity at the first wavelength of light is detected by the at 

least one detector; 

identifying the nucleotide as a third type when a fluorescent emission with 

a color corrected intensity at the second wavelength of light is detected by the at 

least one detector; and 

identifying the nucleotide as a fourth type when fluorescent emissions 

with color corrected intensities at the first wavelength and the second wavelength 

of light are detected by the at least one detector. 

2. The system of claim 1, wherein color correcting the two or more intensities 

comprises estimating a color matrix. 

3. The system of claim 2, wherein estimating the color matrix comprises:  

generating a radius-weighted angular histogram from a scatterplot of intensities 

observed in two channels; and 
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estimating angles of two outer local maxima 1 and 2 in the radius-weighted 

angular histogram 

wherein the color matrix is . 

4. The system of claim 1, wherein the system comprises a mounting stage for a 

flowcell having at least one fluidic channel. 

5. The system of claim 1, wherein the light source is a laser, and wherein the 

predetermined wavelength of light generated by the laser is between 400 nm and 800 nm. 

6. The system of claim 1, wherein the light source is a light-emitting diode, and 

wherein the predetermined wavelength of light generated by the light-emitting diode is between 

400 nm and 800 nm. 

7. The system of claim 1, wherein the first wavelength and the second wavelength 

are at least 10 nm apart from one another. 

8. The system of claim 1, wherein the first wavelength and the second wavelength 

are at most 100 nm apart from one another. 

9. The system of claim 1, wherein the processor is further configured to identify 

cross-talk between the first wavelength and the second wavelength in the fluorescent emissions. 

10. A computer-implemented method for determining the nucleotide sequence of 

polynucleotides, comprising: 

generating fluorescent light emissions using a light source onto a fluorophore 

attached to a nucleotide; 

detecting the intensities of fluorescent light emissions off the fluorophore attached 

to the nucleotide at a first wavelength and a second wavelength using at least one 

detector; 
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color correcting the intensities of the fluorescent emissions to generate color 

corrected intensities; and 

identifying the nucleotide, comprising 

identifying the nucleotide as a first type when no fluorescent emission is 

detected by the at least one detector; 

identifying the nucleotide as a second type when a fluorescent emission 

with a color corrected intensity at the first wavelength of light is detected by the at 

least one detector; 

identifying the nucleotide as a third type when a fluorescent emission with 

a color corrected intensity at the second wavelength of light is detected by the at 

least one detector; and 

identifying the nucleotide as a fourth type when fluorescent emissions 

with color corrected intensities at the first wavelength and the second wavelength 

of light are detected by the at least one detector. 

11. The method of claim 10, wherein the light source is a laser, and wherein the 

predetermined wavelength of light generated by the laser is between 450 nm and 490 nm. 

12. The method of claim 10, wherein the light source is a light-emitting diode,  and 

wherein the predetermined wavelength of light generated by the light-emitting diode is between 

450 nm and 490 nm. 

13. The method of claim 10, wherein the first wavelength and the second wavelength 

are at least 20 nm apart from one another. 

14. The method of claim 10, wherein the first wavelength and the second wavelength 

are at most 200 nm apart from one another. 

15. The method of claim 10, wherein the fluorophore comprises a first fluorescent 

label or a second fluorescent label, wherein detecting the intensities of fluorescent light 

emissions comprises receiving a first fluorescent image and a second florescent image, wherein 
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the first fluorescent image is captured at the first wavelength, and wherein the second fluorescent 

image is captured at the second wavelength. 

16. The method of claim 15, wherein the first fluorescent label comprises  

Alexa 488, 

3,6-Bis(ethylamino)-2,7-dimethyl-[2-carboxylato-5-(3-

carboxypropyloxy)phenyl]xanthylium betaine (dye I-3), or  

3,6-Bis(ethylamino)-2,7-dimethyl-[2-carboxylato-4-(3- 

carboxypropyloxy)phenyl]xanthylium betaine (dye I-4), and  

wherein the second fluorescent label comprises dye NR520LS. 

17. The method of claim 15, wherein the first fluorescent label comprises a Cy3 dye, 

and wherein the second fluorescent label comprises a Cy3-Cy5 dye pair. 

18. The method of claim 15, further comprising, prior to color correcting the 

intensities: 

extracting intensities of fluorescent light emissions at the first wavelength and at 

the second wavelength off the fluorophore from the first and second fluorescent images. 

19. The method of claim 18, further comprising, prior to extracting intensities from 

the first and second fluorescent images: 

generating a location template; and 

registering locations in the location template to the first and second fluorescent 

images. 

20. The method of claim 19, further comprising, after extracting intensities from the 

first and second fluorescent images, and prior to color correcting the intensities: 

spatially normalizing the intensities; and phase correcting the intensities. 

21. The method of claim 20, wherein phase correcting the intensities comprises: 

determining a phasing matrix; and 

applying the phasing matrix to the intensities; 
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22. The method of claim 19, wherein generating the location template comprises 

detecting cross-talk between the first fluorescent label and the second fluorescent label in the 

first and second fluorescent images. 

23. The method of claim 15, wherein the first fluorescent label and the second 

fluorescent label are subject to cross-talk. 

24. The method of claim 15, wherein the first type of nucleotide is not conjugated to 

the first fluorescent label or the second fluorescent label, the second type of nucleotide is 

conjugated to the first fluorescent label, the third type of nucleotide is conjugated to the second 

fluorescent label, and the fourth type of nucleotide is conjugated to either the first fluorescent 

label or the second fluorescent label. 

25. The method of claim 10, wherein the first type of nucleotide is an analog of 

dGTP, the second type of nucleotide is an analog of dTTP, the third type of nucleotide is an 

analog of dCTP, and the fourth type of nucleotide trisphosphate is an analog of dATP. 

26. The system of claim 2, wherein color correcting the intensities further comprises: 

inverting the color matrix to obtain an inverse color matrix; and 

multiplying the inverse color matrix with a vector comprising the two or more 

intensities to generate a vector comprising the color corrected intensities. 

27. The system of claim 3, wherein the radius-weighted angular histogram has three 

maxima. 

 
 
 
 


