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CLAIMS 

What is claimed is: 

1. A method for amplifying a target nucleic acid, the method comprising: 

amplifying a target nucleic acid using: 

a set of inner primers, wherein the set comprises: 

an inner, forward primer comprising a target-specific portion and a first primer binding site; 

an inner, reverse primer comprising a target-specific portion and a second primer binding 

site, wherein the first and second primer binding sites are different; 

a first set of outer primers, wherein the set comprises: 

a first outer, forward primer comprising a portion specific for the first primer binding site; 

and 

a first outer, reverse primer comprising a barcode nucleotide sequence and a portion specific 

for the second primer binding site; 

a second set of outer primers, wherein the set comprises: 

a second outer, forward primer comprising a barcode nucleotide sequence and a portion 

specific for the first primer binding site; and 

a second outer, reverse primer comprising a portion specific for the second primer binding 

site; 

to produce two target amplicons, wherein: 

a first target amplicon comprises 5′-first primer binding site-target nucleotide sequence-

second primer binding site-barcode nucleotide sequence-3′; and 

a second target amplicon comprises 5′-barcode nucleotide sequence-first primer binding site-

target nucleotide sequence-second primer binding site-3′; 

wherein the method comprises amplifying a plurality of target nucleic acids and produces 

target amplicons having common first and common second primer binding sites, wherein at least 

some target amplicons have different barcode nucleotide sequences. 

2. The method of claim 1, wherein the barcode nucleotide sequence in each target amplicon 

produced from a given target nucleic acid is the same, and wherein each target amplicon 

comprises only one barcode nucleotide sequence. 

3. The method of claim 1, wherein the first and second primer binding sites are binding sites for 

DNA sequencing primers. 

4. The method of claim 1, wherein the outer primers each additionally comprise an additional 

nucleotide sequence, wherein: 

the first outer, forward primer comprises a first additional nucleotide sequence, and the first 

outer, reverse primer comprises a second additional nucleotide sequence; and 
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the second outer, forward primer comprises the second additional nucleotide sequence, and the 

second outer, reverse primer comprises the first additional nucleotide sequence; and 

the first and second additional nucleotide sequences are different; and 

said amplifying produces two target amplicons, wherein: 

a first target amplicon comprises 5′-first additional nucleotide sequence-first primer binding site-

target nucleotide sequence-second primer binding site-barcode nucleotide sequence-second 

additional nucleotide sequence-3′; and 

a second target amplicon comprises 5′-second additional nucleotide sequence-barcode nucleotide 

sequence-first primer binding site-target nucleotide sequence-second primer binding site-first 

additional nucleotide sequence 3′. 

5. The method of claim 4, wherein the first or second additional nucleotide sequence comprises a 

primer binding site. 

6. The method of claim 5, wherein the first and second additional nucleotide sequences each 

comprise a primer binding site. 

7. The method of claim 4, wherein the first set of outer primers comprises PE1-CS1 (SEQ ID 

NO:9) and PE2-BC-CS2 (SEQ ID NO:10), and the second set of outer primers comprises PE1-

CS2 (SEQ ID NO:11) and PE2-BC-CS1 (SEQ ID NO:12). 

8. The method of claim 1, wherein said amplifying is carried out in a single amplification 

reaction. 

9. The method of claim 1, wherein said amplifying comprises employing the inner primers in a 

first amplification reaction and employing the outer primers in a second amplification reaction, 

wherein said second amplification reaction is separate from the first. 

10. The method of claim 9, wherein the second amplification reaction comprises two separate 

amplification reactions, wherein one employs the first set of outer primers and the other employs 

the second set of outer primers. 

11. The method of claim 10, wherein the target amplicons produced in the two separate second 

amplification reactions are pooled. 

12. The method of claim 1, wherein the plurality of target nucleic acids is selected from the 

group consisting of genomic DNA, cDNA, fragmented DNA, DNA reverse-transcribed from 

RNA, a DNA library, and nucleic acids extracted or amplified from a cell, a bodily fluid or a 

tissue sample. 
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13. The method of claim 12, wherein the plurality of target nucleic acids is amplified from a 

formalin-fixed, paraffin-embedded tissue sample. 

14. The method of claim 1, wherein the method additionally comprises sequencing the target 

amplicons. 

15. The method of claim 1, wherein the method comprises amplifying the target amplicons using 

primers that bind to the first and second additional nucleotide sequences to produce templates for 

DNA sequencing. 

16. The method of claim 15, wherein one or both primers that bind to the first and second 

additional nucleotide sequences are immobilized on a substrate. 

17. The method of claim 1, wherein the amplification is carried out by isothermal nucleic acid 

amplification. 

18. The method of claim 15, wherein the method comprises performing DNA sequencing using 

the templates and target sequencing primers that bind to the first and second primer binding sites, 

wherein said target sequencing primers prime sequencing of the target nucleotide sequence(s). 

19. The method of claim 18, wherein the target sequencing primers are present in substantially 

equal amounts so as to produce both 5′ and 3′ DNA sequence information from each target 

nucleotide sequence. 

20. The method of claim 15, wherein the method comprises performing DNA sequencing using 

the templates and barcode sequencing primers that bind to the first and second primer binding 

sites, wherein said barcode sequencing primers prime sequencing of the barcode nucleotide 

sequences(s). 

21. The method of claim 20, wherein the barcode sequencing primers are present in substantially 

equal amounts so as to produce barcode sequences from each of the first and second target 

amplicons. 

22. The method of claim 18, wherein the method comprises performing DNA sequencing using 

the templates and barcode sequencing primers that are reverse complements of the target 

sequencing primers. 

23. The method of claim 22, wherein the target sequencing primers and the barcode sequencing 

primers comprise CS1 (SEQ ID NO:13), CS2 (SEQ ID NO:14), CS1rc (SEQ ID NO:15), and 

CS2rc (SEQ ID NO:16). 

24. The method of claim 1, wherein the barcode nucleotide sequence is selected so as to avoid 

substantial annealing to the target nucleic acids. 

25. The method claim 1, wherein the barcode nucleotide sequence identifies a particular sample. 
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26. The method of claim 15, wherein for at least 50 percent of the sequences determined from 

DNA sequencing, each determined sequence is present at greater than 50 percent of the average 

number of copies of that sequence and less than 2-fold said average number of copies. 

27. The method of claim 15, wherein for at least 70 percent of the sequences determined from 

DNA sequencing, each determined sequence is present at greater than 50 percent of the average 

number of copies of that sequence and less than 2-fold said average number of copies. 

28. The method of claim 15, wherein for at least 90 percent of the sequences determined from 

DNA sequencing, each determined sequence is present at greater than 50 percent of the average 

number of copies of that sequence and less than 2-fold said average number of copies of 

sequences. 

29. The method of claim 1, wherein the average length of the target amplicons is less than 200 

bases. 

30. The method of claim 1, wherein the first amplification reaction is carried out in a volume in 

the range of about 1 picoliter to about 50 nanoliters. 

31. The method of claim 1, wherein the first amplification reaction is carried out in a volume in 

the range of about 5 picoliters to about 25 nanoliters. 

32. The method of claim 1, wherein the first amplification reaction(s) is/are formed in, or 

distributed into, separate compartments of a microfluidic device prior to amplification. 

33. The method of claim 32, wherein the microfluidic device is fabricated, at least in part, from 

an elastomeric material. 

34. The method of claim 1, wherein the first amplification reaction(s) is/are carried out in (a) 

fluid droplet(s). 

35. The method of claim 34, wherein a plurality of first amplification reactions are carried out in 

fluid droplets in an emulsion. 


