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PCR-free DNA library prep?
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a) no PCR b) PCR

PCR-free library prep



PCR is a major cause of duplicate sequences

PCR-free library prep: duplicates



4.5-10% of genome not seen in PCR data
30-60% of bases at 10x for >2Gb PF PCR data

97% at 10x for PCR-free data (~1Gb)

PCR-free library prep: evenness of coverage



Base composition of PCR data shifted towards GC neutral for 
AT-rich genome

PCR-free library prep: GC bias



ωconsistently low % duplicates

ωeven coverage of low GC genomes

ωreduced GC bias for low GC genomes

removing PCR gives:

PCR-free library prep: conclusions

Kozarewa et al. Nat Methods 6 (2009)
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PCR-free library prep: other genomes?



ωconsistently low % duplicates

ωeven coverage of low GC genomes

ωreduced GC bias for low GC genomes

removing PCR gives:

PCR-free library prep: conclusions

ωconsistent library performance

Kozarewa et al. Nat Methods 6 (2009)



PCR-free RNA-seq?

Aims of transcriptomics:

ωComprehensive sequencing of all species of transcript in a sample

ωDetermining the transcriptional structure of genes

ωQuantifying changing expression levels of transcripts in 

different developmental stages and in different environments

ωAscertaining the level of antisense transcription



Need a method that is:

ωAccurate 

ωReproducible

ωStrand-specific 

ωQuantitative across a wide dynamic range

ωDoes not require prior knowledge of genome / 

transcript sequences

ωNo library preparation / second strand artifacts 

PCR-free RNA-seq?



strand specificity ςligate adapters singly

maintain original representation ςno PCR

ligate long adapters?

reverse transcription ς

second strand artifacts / chimeras? 
low yield 

PCR-free RNA-seq?



ligate full length adapters & reverse transcribe on flowcell

PCR-free RNA-seq?

Superscript RT is ok at 1st strand extension


