
FRAGMENTS LIKE YOU LIKE THEM.

Automated 
DNA Size  
Selection

NGS Library 
Construction
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Unlike any other method, automated DNA size selection allows users to select the optimal  
median fragment size, or adjust the base-pair range of selection. For any NGS platform, and 
particularly for multi-platform labs, the Pippin system’s flexibility streamlines workflows and  
improves data quality.

Flexible and Versatile

FRAGMENTS LIKE YOU LIKE THEM.

Tight:
Narrowest fragment range based on a target size

• Paired-end sequencing
• Emulsion prep

Range:
Set with start and end base pair values

• RNA-seq
• Gentoyping by sequencing
• ChIP-seq
• MicroRNA

High-Pass:
Collects sizes above a base pair threshold

• Long-range genomics
• Long-read sequencing

Low-Pass:
Collects pre-library nucleic acids below a threshold

• Cell free DNA analysis
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Smaller DNA fragments will preferentially copy when amplified. This can 
create bias during clustering or emulsion preps. The presence of larger 
fragments can also lead to sequencing inefficiencies.

Ideal

Narrow

Wide

Optimize Size Selection for NGS Platforms

sheared input DNA

PippinHT “tight” collection

 bead size selection

Improve Library Quality

Bead-based size selection produces a signicantly wider size distribution 
than Pippin. The product yield with beads is lower than Pippin, and the 
fragment range is not easily optimized.

A High Value Step

higher avg. 
read length

Threshold  
Setting

higher yield

High-Pass Size Selections



High-pass removal of smaller DNA lets 3rd-gen 
sequencers focus on the longest fragments.

Key Applications and Benefits
Paired-end Sequencing
Narrow size distributions improve assembly

RNA-seq
Removes adapter dimers from libraries

ddRAD-seq
 Precisely collects fragments generated between 
restriction sites

ChIP-seq
Improves identification of binding sites

Pulsed-field enabled BluePippin 
and PippinHT systems are 
standard equipment for 
working with high molecular 
weight DNA.
• Single Molecule Sequencing
• Nanopore Sequencing
• Droplet Barcode Sequencing

Using a PippinHT, unwanted artifacts can be removed from 
microRNA libraries using a range setting. 24 samples can be 
processed with a 30 minute run time.

Before

After

Remove Dimers and Unwanted Artifacts

For Short-Read Sequencing...

... And Long-Range Genomics



Elution well

Ultra Filtration (10kDa) Membrane

Buffer

Optical Detector

Agarose
Gel

Selection Chart Pippin Prep BluePippin PippinHT
Max. DNA input 5 μg 5 μg 1.5 μg

Max. Sample Capacity 5 5 24

Pulsed-Field No Yes Yes

Run Times (100 bp - 1.5 kb) 50-90 min 50-90 min* 25-45 min*

Size Selection Range 100 bp - 1.5 kb 100 bp - 50 kb 100 bp - 1.5 kb

High-Pass Size Filtering No Yes Yes

Low-Pass Size Filtering No No Yes

Specifications*
Accuracy > 93%

*  Pulsed-field protocols for HMW size selection may require up to
several hours. Inquire at info@sagescience.com for run times
and performance specifications.

Reproducibility > 92%

Min. Size Distribution as CV 8%

Recovery 50-80%

Set Your Collection Range 
with Easy-to-Use Software

Pre-cast agarose gel cassette

( — )   Separation ( + ) 

 Elution ( + )

The Principle 
Behind Automated 
Preparative Gel 
Electrophoresis



sageHLSTM

HMW DNA Library System

HLS-CATCH
HMW DNA Target Enrichment for Sequencing

• Pseudogenes
• Segmental Duplications
• Copy Number Variants



    *Cas9-Assisted Targeting of CHromosomal segments

Comprehensive Coverage of Entire Gene Targets    

The CATCH* process  provides researchers with the most direct access to genes for study.  
Target regions are defined with the simple design of guide-RNAs to flank regions of interest 
— and enriched directly from cells.    With intact  full-length targets, genes can be deep 
sequenced with direct short read methods and/or  analyzed with long range approaches.  

Arrows indicate positions of guide RNAs.

MAPT, 191kb

Alignment to Chromosome 17

BRCA1, 198kb

NA12878 cell line samples (~275,000 cells 2.5µg 
equivalent) were loaded into SageHLS sample 
lanes.  SageHLS Elution fractions with target 
fragments were identified by qPCR. Target fractions 
(10 ng total DNA) were used for library generation 
using the Agilent SureSelectXT Low Input Target 
Enrichment System for Illumina Paired-End Multi-
plexed Sequencing Library kit (using manufacturer 
protocol vs B0, using 11 cycles of pre-enrichment 
PCR) without SureSelectXT enrichment and 
secondary amplification steps. 1

1Collaborators gratefully acknowledged:   Melissa Smith, Ethan Ellis, James Powell, Ayesha Rasool,  Maya Stahl, and Robert Sebra
Icahn Institute and Dept. of Genetics & Genomic Sciences, Icahn School of Medicine at Mount Sinai 

Jiang et. al., 2015, Nature Communications, doi:10.1038/ncomm9101



40kb Deletion near
Chr1:72,780,000

alignment vs HG19 reference

GM12878

Pseudogenes

Phasing, SVs, and Repeats

Zombie Genes, Dead Zones, and Dark Regions

Unravel Di�cult  Genomic Targets

Some genes or genomic regions remain poorly characterized and are not easily analyzed by 
hybridization-based targeted sequencing or whole genome sequencing.  The CATCH 
method allows researchers to use to zero in on these areas, many of which are implicated in 
cancers and inherited diseases.

2Collaborators gratefully acknowledged:  GiWon Shin, Stephanie U Greer, Li C Xia, HoJoon Lee, and Hanlee P Ji. Stanford University School of Medicine.
Assembly of Mb-size genome segments from linked read sequencing of CRISPR DNA targets,  2018, BioRxiv preprint  doi.org/10.1101/373142

Linked-read sequencing requires low DNA input amounts and benefits from long fragments.  In this  study, HLS-CATCH 
BRCA1 targets were pipetted directly onto the 10X Genomics Chromium platform and sequenced.  This method 
captured large structural variants and provided haplotype phasing information.2

PKD1

{Pseuodgene 
Homologies

670X

Analysis of the PKD1 gene, implicated in polycystic kidney disease, is complicated by six nearby pseudogenes. Using the 
HLS-CATCH process PKD1 was targeted and enriched, eliminating ambiguity in the subsequent sequence analysis.  The 
test used NA12878 cells, Kapa HyperPrep library construction kit, and  Illumina MiSeq sequence analysis (Sage Science 
internal study).

Alignment to Chromosome 16

MUC13, 103kb

BRCA1, 198kb

Long-read single molecule sequencing  can provide accu-
rate analysis of repeating genomic elements.  PacBio 
sequencing of the MUC13 target provided average read 
lengths (N50) of ~10kb in this test.1

phased sequence assembly, BRCA1

lysis reagent



Stage 1: Extraction - Intact Genomic DNA

Stage 2: Cas9 Targeting - Regions up to 1MB

Stage 3: Enrichment - DNA Size Selection

agarose gel cassette

agarose

cell suspensionlysis reagent immobilized intact DNA

electrophoresis

separation elution

agarose gel cassette

agarose

cell suspensionlysis reagent immobilized DNA
electrophoresis

separation elution

cleavase

or

Cas9 + gRNAs

agarose gel cassette

agarose

cell suspension immobilized intact DNA

electrophoresis

cleavase

or

Cas9 + gRNAs

agarose gel cassette Run Times Sample
Extraction 1-3 hr DNA Load* 2.5μg

Treatment 30 min Volume 70μl
Collection 1-6 hr Capacity 1-4/run

*recommended DNA equivalency per cell suspension



DNA  
Fractionation  
for Next Gen Sequencing



The SageELF is a novel tool for fractionating DNA samples for next-gen sequencing. Featuring a 
unique electrophoretic design, the platform slices DNA samples into 12 contiguous fractions, and 

your sample. After 2-3 hours, simply collect your fractions in buffer using a pipette.

ELF: Electrophoretic Lateral Fractionation

Whole Sample Fractionation for NGS:

• Construct mate-pair libraries with multiple jump distances

•  RNA isoform identification (PacBio Iso-seqTM) 

•
 
Size select and preserve rare or valuable libraries

Fractions collected after 180 minutes. Analyzed by pulsed 



A New Frontier In DNA Size Selection

Multiple-size NGS libraries from a single sample provide more flexibility in addressing sequencing challenges such as 
structural rearrangements, splice variant discovery, closing gaps, and understanding complex genomes. The SageELF  
is a unique tool for serious genomic research, offering fuller utilization of DNA samples (and preservation of rare ones) 
and an avenue for obtaining deeper sequencing knowledge.

Finding Your Range

Using precast gel cassettes with different agarose resolutions, and electrophoresis voltage control (including pulsed-field), 
the SageELF offers a unique approach to DNA manipulation with minimal effort. To estimate the size of your fractions, 
select a target collection well and enter a size value. The software will predict the average size of DNA fragments that  
will be collected in the remaining wells: 

Choose between two calibrated fractionation methods, and stay informed as Sage Science releases new ones:
• 100-2300bp (2% Agarose)
• 1-18kb (0.75% Agarose, with pulsed-field)

How accurate are the fraction size 
estimates?

An internal standard is provided to normalize the run time. 
Fraction sizes are typically within 15% of the software  
input value (within the range provided) when the internal 
standard is used.

How much DNA is recovered?

Between 50-80% of a sample can be recovered if the 
whole sample is fractionated.

How narrow are the size distributions?

This depends on the electrophoresis protocol, the position 
of the collection well, and the relative size of the fragments 
collected. For smaller fragments (100-500 bp), minimum 
distributions have approximately 10% CV. Larger fragments 
(10kb and above) will have distributions with 20-30% CV.

A plot of the average fraction size (bp) recovered in each 
collection well (1-12). A 500 bp value was entered as a 
target in well 9.

2% ELF 500bp w9 Nest 1
Specifications and FAQs



cross-sample contamination, Pippin Prep, an automated optical electrophoretic system that does not require 

— Extracted from Duhaime et al. “Towards quantitative metagenomics of wild viruses and other ultra-low concentration 

(2012) 14(9), 2526–2537.

“Bioanalyzer results suggested that [Pippin] automated size-selection libraries were substantially more consistent 
than gel extraction libraries. In contrast to automated size-selected samples, gel excision samples did not appear 
to saturate in the range of coverage observed. This is likely because size selection was imprecise or ‘leaky,’ with 
substantial representation of fragments of lengths relatively distant from the size-selection target mean. Careful 
practitioners can achieve roughly 50% of the precision and repeatability of automated DNA size selection.”
— Extracted from Peterson et al. “Double Digest RADseq: An Inexpensive Method for De Novo SNP Discovery and  
Genotyping in Model and Non-Model Species,” PLoS ONE 7(5): e37135. doi:10.1371/journal.pone.0037135

In the Literature:

From the makers of thePippin Prep Leaders in DNA sizeselection
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