
RESEARCH POSTER PRESENTATION DESIGN © 2015

www.PosterPresentations.com

Cell-free DNA (cfDNA) isolated from blood plasma allows unprecedented non-

invasive access to valuable genetic information. The most abundant form of cfDNA 

shows a characteristic peak of approximately 170bp, the size of the 

mononucleosomal unit. Increasing evidence suggest that shorter cfDNA fragments 

(40-170bp) retain genetic information about the fetus, tumor-associated copy number 

aberrations and the cellular origin of cfDNA (Jiang et al., PNAS, 2015; Snyder et al., 

Cell, 2016). Next generation sequencing (NGS) is a key sensitive and accurate 

technology that allows the investigation of the genetic content of cfDNA isolated from 

liquid biopsies, and already presents numerous applications both in research and 

precision medicine.

Rubicon Genomics’ ThruPLEX® Plasma-Seq kit is specifically designed for 

sequencing low input cfDNA samples. We used the Pippin Prep system (Sage 

Science) to perform size selection of cfDNA before ThruPLEX library preparation. 

Briefly, we fractionated cfDNA from human plasma into <160bp and >160bp 

fragments on the Pippin Prep, and generated ThruPLEX Plasma-Seq libraries with 

less than 1ng of size selected input material. As control, ThruPLEX Plasma-Seq 

libraries were prepared without prior size selection of cfDNA.
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Our results showed that the ThruPLEX Plasma-Seq technology generated highly 

diverse libraries whose complexity exceeded 108 unique molecules. Importantly, 

using the Pippin Prep system to select cfDNA fragments shorter than 170bp allowed 

us to generate libraries that were strongly enriched in cfDNA fragments ranging 

between 60bp and 120bp in length. These fragments showed a characteristic 10bp 

periodicity in the 70bp – 110bp range. Significant enrichment of small cfDNA 

fragments was only seen when size selection was performed prior to library 

construction -- performing size selection post-library-construction did not provide 

enrichment in small fragments compared to control libraries using no size selection.

Thanks to the combination of Pippin’s accurate fractionation capability and ThruPLEX 

Plasma-Seq’s superior ability to make highly diverse libraries with sub-nanogram 

input amounts, we were able to enrich for the smaller fragments (<160bp) of cfDNA. 

This method improves access to the shorter fragments of cfDNA that generally are 

under-represented in a regular protocol due to their lower concentration.
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