Application Note

Optimizing DNA fragmentation and NGS library
preparation with automated liquid handling

Introduction

Next generation sequencing (NGS) plays a central role

in modern genomics. The Quantabio sparQ DNA Frag &
Library Prep Kit combines enzymatic DNA fragmentation
and library construction for short-read NGS applications.
The resulting ready-to-sequence libraries are compatible
with most short-read sequencers, including lllumina NGS
platforms. This workflow relies on a multitude of repetitive
manual pipetting steps, which can introduce variability
and limit overall lab efficiency. These pain points can be
alleviated using automated liquid handling solutions.

Key benefits:

Automated pipetting with the ASSIST PLUS streamlines
repetitive liquid handling steps throughout the

sparQ DNA Frag & Library Prep Kit workflow, reducing
manual intervention during critical enzymatic steps.
Consistent liquid handling across all samples ensures
uniform processing, lowering well-to-well variability during
fragmentation, end repair and adapter ligation to enhance
reproducibility.
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In this application note, liquid handling for the

sparQ DNA Frag & Library Prep Kit workflow is
automated using the ASSIST PLUS pipetting robot.
To this end, validated, ready-to-use VIALAB programs
are provided for each step, enabling fast and easy
implementation of lab automation.

« Automation reduces the number of manual interactions,
increasing walk-away time while helping to minimize the
risk of sample-to-sample cross contamination during
multi-step library preparation.

* The MAG module enables automated, magnetic
bead-based clean-ups for reliable and consistent
performance, supporting high quality and reproducible
NGS library preparation.

Overview: How to automate the sparQ DNA Frag & Library Prep Kit
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The ASSIST PLUS enables reliable and efficient execution of the sparQ DNA Frag & Library Prep Kit workflow (Figure 1). This
app note provides verified VIALAB programs, allowing straightforward set-up and reproducible processing of up to 96 samples.
The programs are performed with a 125 pl, 12 channel VIAFLO electronic pipette to obtain the highest degree of consistency
between samples and minimize the time between reactions. A COLDPLATE module provides active cooling to avoid premature
activation of reactions, while a MAG module allows fully automated, magnetic bead-based clean-ups. Together, this set-up enables
high throughput DNA fragmentation and polishing, adapter ligation, clean-ups and library amplification with minimal manual
interventions.

DNA frag and polishing Adapter ligation Library amplification

Figure 1: Schematic representation of the sparQ DNA Frag & Library Prep Kit workflow showing the use of the ASSIST PLUS
pipetting robot (top), the individual steps of the workflow (center) and the use of the COLDPLATE, MAG module and
sparQ PureMag Beads (Quantabio) or MAGFLO NGS beads (INTEGRA Biosciences) (bottom).

Experimental set-up

The ASSIST PLUS can be used to automate all liquid handling steps of the sparQ DNA Frag & Library Prep Kit workflow, using a
MAG module for automated magnetic bead handling, a COLDPLATE for active cooling, a 125 pl 12 channel VIAFLO electronic
pipette and 125 pl sterile, filter GRIPTIPS® pipette tips. The workflow consists of the following steps (Figure 1):

DNA fragmentation and polishing
Adapter ligation

Clean-up 1

Library amplification

Clean-up 2

ok wN -~

Two basic labware layouts are used in each program, as shown in Figure 2 and Figure 4. Both consist of a reagent plate in
position A, either a 96 well PCR plate or a 96 deep well plate mounted on a COLDPLATE with a 96 well plate adapter in position B,
and a MAG module with a 96 well plate adapter in position C.
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Step-by-step procedure
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Step 1:

125 pl 12 channel VIAFLO

125 pl sterile, filter
GRIPTIPS

DNA fragmentation and
polishing

How to: Fragment and polish DNA in a single step.

Enzymatic fragmentation breaks genomic DNA into the desired size range, while
end repair and A-tailing — referred to as polishing — occur in the same reaction,
generating fragments with 5-phosphate and 3'-A overhangs ready for ligation.

To prepare for this step, make sure that the COLDPLATE is connected to the
ASSIST PLUS via the AUX cable. Only 1 module can be used at a time, and
the MAG module is not required for this step. Place a fridge-cooled

96 well PCR cooling block on position A and place a clean 96 well PCR plate
on it. Add 100 ul of DNA Frag & Polishing Buffer (10x) to column 7 and 50 pl of
DNA Frag & Polishing Enzyme Mix (5x) to column 6. Place a 96 well PCR plate
onto the COLDPLATE with the corresponding adapter on position B. Fill the
plate with 35 pl of sample DNA containing a recommended minimum of 10 ng
(Figure 2). Position C is not needed in this step, but a MAG module with a

96 well plate adapter can be placed on it to streamline later steps.

Once the input reagents are prepared, run the program 'DNA_FRAG_POL' using
a 125 pl 12 channel VIAFLO electronic pipette.

The program mixes the DNA Frag & Polishing Buffer and DNA Frag &

Polishing Enzyme Mix in column 8 on position A. This master mix is distributed
to each sample on position B and mixed. Then seal the sample plate with heat
resistant foil and incubate it in a thermocycler with a heated lid at 32 °C for

the time recommended in the 'sparQ DNA Frag & Library Prep Kit user guide'
provided in the download section, followed by 30 minutes at 65 °C. While the
fragmentation and polishing are ongoing, place the 96 well PCR cooling block
and corresponding 96 well PCR plate back into a fridge. They will be used for the
next step of the workflow. After these incubations, keep samples at 4 °C.
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Figure 2: Deck set-up of the ASSIST PLUS for DNA fragmentation and polishing. Position A: 96 well PCR cooling block with
96 well PCR plate containing DNA Frag & Polishing Buffer (10x) (green) and DNA Frag & Polishing Enzyme Mix (5x) (salmon).
Position B: COLDPLATE with 96 well plate adapter (turned off) containing 96 well PCR plate with sample DNA (blue).

Position C: MAG module with 96 well plate adapter.
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Step 2:

125 pl 12 channel VIAFLO

125 pl sterile, filter
GRIPTIPS

Adapter ligation

How to: Ligate adapters to the fragmented and polished DNA.

The sparQ UDI Adapters are ligated to both ends of the polished DNA fragments,
enabling library amplification and providing compatibility with sequencing
platforms. They should be diluted in a clean 96 well PCR plate according to the
amount of starting material described in the 'sparQ DNA Frag & Library Prep Kit
user guide'.

For this step, make sure that the COLDPLATE is connected to the ASSIST PLUS
via the AUX cable, as the MAG module is not required for this step. Place the
fridge-cooled 96 well PCR cooling block onto position A, along with the 96 well
PCR plate from the previous step. Add 174 pl of DNA Rapid Ligation Buffer (5x)
to column D, 95 pl of DNA Ligase to column C and 155 pl of nuclease-free water
to column B. Place the 96 well PCR plate containing the fragmented DNA from
the previous step onto the COLDPLATE on position B. Place a MAG module with
96 well plate adapter onto position C, and add the 96 well PCR plate containing
the diluted sparQ UDI Adapters (Figure 3).

Once the input reagents are prepared, run the program 'ADAPTER_LIGATION'
using a 125 pl 12 channel VIAFLO electronic pipette.

Due to the volume limitation of the PCR plate, the program prepares the master
mix in 2 separate columns. DNA Rapid Ligation Buffer is distributed evenly to
columns 1 and 5 of position A, then DNA Ligase and nuclease-free water are
added, and the reagents are mixed. After preparing the master mix, sparQ UDI
Adapters are transferred to the fragmented samples and mixed. Finally, the
program distributes the master mix to the samples. Seal the sample plate with
heat-resistant foil and incubate it for 15 minutes at 20 °C on a thermocycler with
the heated lid set to ‘OFF’. After incubation, keep samples at 4 °C.
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Figure 3: Deck set-up of the ASSIST PLUS for adapter ligation. Position A: 96 well PCR cooling block with
96 well PCR plate containing DNA Rapid Ligation Buffer (5x) (light blue), DNA Ligase (green), nuclease-free water (salmon).
Position B: COLDPLATE with 96 well plate adapter holding a 96 well PCR plate containing fragmented and polished sample
DNA (lilac). Position C: MAG module with 96 well plate adapter (turned off) holding a 96 well PCR plate containing diluted
sparQ UDI Adapters (dark blue).
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Step 3: Clean-up 1

How to: Clean up libraries after adapter ligation.

Magnetic bead-based purification removes enzymes, buffer components and
excess/unligated adapters to prevent downstream interference.

To prepare for this step, make sure that the MAG module is connected to the
ASSIST PLUS via the AUX cable, as the COLDPLATE is not required for this
step. Place a clean 2.2 ml deep well plate onto position A. Fill the plate with

700 pl of magnetic beads (sparQ PureMag Beads or MAGFLO NGS) in

column C, 2,100 pl of ethanol (80 %) in column B and 250 pl of Tris-HCI (pH 8) in
column A. Place a clean 96 well PCR plate onto the COLDPLATE on position B.
This plate will be used for post-washing collection. Place the post-adapter ligation
sample plate from the thermocycler onto the MAG module on position C. The
clean-up will be performed in this plate (Figure 4).

Once the input reagents are prepared, run the program 'DNA_CLEAN-UP-1'
using a 125 pl 12 channel VIAFLO electronic pipette.

The program adds magnetic beads in a 0.8x bead-to-sample ratio to the sample
plate and mixes. After a 5- minute incubation, the MAG module automatically
raises its magnets to collect the beads. Supernatant is removed, and 80 %
ethanol is added without disturbing the bead pellet to wash impurities from

the beads. After removing the ethanol from the beads, the wash is repeated a
second time. After the second wash, the pipette aspirates any remaining ethanol
droplets to speed up bead drying. After air drying, the beads are resuspended

in Tris-HCI (pH 8) to elute the DNA. After 2 minutes of incubation, the beads are
collected by the MAG module and the supernatant is transferred to the fresh

96 well PCR plate on position B.

125 pl 12 channel VIAFLO

125 pl sterile, filter
GRIPTIPS A

96 deep well plate
2.2 mil
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Figure 4: Deck set-up of the ASSIST PLUS for DNA clean-up 1. Position A: 96 deep well plate containing magnetic beads (blue),
80 % ethanol (salmon) and Tris-HCI (pH 8) (lilac). Position B: COLDPLATE with 96 well plate adapter containing
96 well PCR plate (turned off). Position C: MAG module with 96 well plate adapter containing 96 well PCR plate.
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Step 4:

125 pl 12 channel VIAFLO

125 pl sterile, filter
GRIPTIPS

Library amplification

How to: Amplify libraries after clean-up.

PCR amplification enriches samples for properly adapter-ligated fragments,
increasing library yields to reach the concentration needed for downstream
sequencing.

To prepare for this step, make sure that the COLDPLATE is connected to the
ASSIST PLUS via the AUX cable, as the MAG module is required for this step.
Place a fresh 2.2 ml deep well plate onto position A. Fill the plate with 13.5 pl
of Primer Mix in column H and 250 pl of HiFi PCR Master Mix (2x) in column G.
Transfer the 96 well PCR plate with the cleaned-up libraries from last step onto
the COLDPLATE on position B (Figure 5). Position C is not used in this step.

Once the input reagents are prepared, run the program 'LIB_AMPLIFICATION'
using a 125 pl 12 channel VIAFLO electronic pipette. This program mixes the
HiFi PCR Master Mix with the Primer Mix. Next, the master mix is distributed into
the libraries on position B. Seal the library plate with heat-resistant foil and run a
PCR program on a thermocycler, as described in the 'sparQ DNA Frag & Library
Prep Kit user guide'. The number of cycles should be adapted according to these
instructions. After the PCR, keep samples at 4 °C.
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Figure 5: Deck set-up of the ASSIST PLUS for library amplification. Position A: 96 deep well plate containing magnetic beads
(blue), 80 % ethanol (salmon) and Tris-HCI (pH 8) (lilac). Position B: COLDPLATE with 96 well plate adapter containing
96 well PCR plate (turned off). Position C: MAG module with 96 well plate adapter containing 96 well PCR plate.
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Step 5: Clean-up 2 How to: Clean up libraries after amplification.

A second bead clean-up removes PCR reagents, primer dimers and small
fragments, producing a clean, sequencing-ready library.

To prepare for this step, make sure that the MAG module is connected to the
ASSIST PLUS via the AUX cable, as the COLDPLATE is not required for this
step. Place the same 2.2 ml deep well plate from the library amplification step
onto position A. Fill the plate with 380 pl of magnetic beads (sparQ PureMag
Beads or MAGFLO NGS beads) in column C, 2,100 pl of ethanol (80 %) in
column B and 300 pl of Tris-HCI (pH 8) in column A. Columns G and H are used
for waste collection. Add a fresh 96 well PCR plate onto the COLDPLATE on
position B. This plate will be used for collecting the final, purified library. Place the
post-amplification library plate from the thermocycler onto the MAG module on
position C. The clean-up will be performed in this plate (Figure 6).

Once the input reagents are prepared, run the program 'FINAL_CLEAN-UP'
using a 125 pl 12 channel VIAFLO electronic pipette.

This program follows the same principle as the first DNA clean-up program,
'DNA_CLEAN-UP-1' Changes include a 0.9x bead-to-sample ratio and the final
elution volume. When the program is finished, the clean, sequencing-ready
libraries are found in the 96 well PCR plate on position B.
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Figure 6: Deck set-up of the ASSIST PLUS for DNA clean-up 2. Position A: 96 deep well plate containing magnetic beads (blue),
80 % ethanol (salmon) and Tris-HCI (pH 8) (lilac). The 2 last columns are empty but were used in the library amplification
step (pink). Position B: COLDPLATE with 96 well plate adapter containing 96 well PCR plate (turned off).

Position C: MAG module with 96 well plate adapter containing 96 well PCR plate.
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Results

Library preparation is a key step in NGS, where workflow
complexity and manual handling can introduce variability and
limit throughput. Automation of the sparQ DNA Frag &
Library Prep Kit on the ASSIST PLUS can reduce hands-on
time while improving consistency and yields.

To demonstrate this, 96 libraries were prepared using 100 ng of
human genomic DNA from human blood (buffy coat) as starting
material, and compared to 8 manually prepared libraries
following the recommended protocol. Conditions for both
manual and automated library preparation were:

*  DNA was fragmented for 16 minutes at 32 °C.

»  Adapters were diluted in a 1:2 ratio in 10 mM Tris-HCI
(pH 8), 50 mM NaCl and 0.5 mM EDTA.

*  5cycles of library amplification PCR were performed.

(a) (b)
Electropherograms of manual libraries
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Performance was assessed through size distribution and yield
using the 4150 TapeStation System. The electropherograms
of manual and automated libraries display similar shapes and
sizes, indicating only minimal differences in size distribution
(Figure 7 a, b). However, the average concentration of
automated libraries (113 nM, n=15) was significantly higher
than manually prepared libraries (77.6 nM, n=8, Figure 7 c)

in the same elution volume (30 pl). Both concentrations are
significantly higher than the recommended minimum of 60 nM.
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Figure 7: Electropherograms of (a) manually prepared libraries, n=8, and (b) automated library preparation, n=15. (c) A boxplot
showing concentrations in nM for the manual (grey) and automated (orange) library preparations.

Remarks

* Flexible magnetic bead options: Automated library preparation using either sparQ PureMag Beads (Quantabio) or
MAGFLO NGS beads (INTEGRA Biosciences) at identical bead-to-sample ratios showed no impact on size distribution
and minimal impact on the yields of the corresponding libraries (Data available upon request).
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Conclusion

+  Automation of the sparQ DNA Frag & Library Prep Kit on *  With the MAG module, magnetic bead clean-ups can be
the ASSIST PLUS enables reliable, high throughput library performed hands-free and reproducibly.
preparation, successfully generating 96 libraries with *  Combining the ASSIST PLUS with the COLDPLATE
consistent performance. enables active cooling, supporting critical steps in library

*  Manual and automated workflows produced comparable preparation.

library size distributions and overall library quality.
Automated library preparation resulted in significantly
higher yields, with an average library concentration of
113 nM compared to 77.6 nM for manually prepared
libraries, with both exceeding the recommended minimum
input for downstream applications.
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Materials
Manufacturer Part Number Description Link
INTEGRA 4505 ASSIST PLUS base unit http.s://www.mtegra-bmsmences.com/en/p|pettlng-robots/
Biosciences assist-plus
INTEGRA 4632 125 ul 12 channel VIAFLO  https://www.integra-biosciences.com/en/electronic-
Biosciences electronic pipette pipettes/viaflo
INTEGRA 6465 125 pl sterile, filter https://www.integra-biosciences.com/en/griptips/
Biosciences GRIPTIPS griptips-selector-guide
II\_ITE(_SRA 6250 96 cooling block http_s://www.|ntegra-b|OSC|ences.com/en/plpettlng-robots/
Biosciences assist-plus
INTEQRA 4900 MAG module https://www.integra-biosciences.com/en/modules/
Biosciences mag-and-heatmag
INTEGRA 96 well PCR adapter for https://www.integra-biosciences.com/en/modules/
L 4906

Biosciences MAG module mag-and-heatmag
Il\_lTEQRA 4950 COLDPLATE https://www.mte_gra-blosmences.com/en/modules/
Biosciences coldplate-and-bioshake

96 well PCR adapter . . L
:Bl\ilc')l'sEcilzé\eS 4954 for COLDPLATE and zgtlpc)js.I/a/‘\;v:\a/\;g_tgi%;aﬁgll(c;50|ences.com/en/modules/

BIOSHAKE P
INTEQRA 7000, 7002 and MAGFLO™ NGS, 1-500 ml http.s.://vyww.|ntegra-blosmences.com/en/ngspcr-
Biosciences 7004 purification/magflotm-pcr
INTEGRA 6353 QSIsq:JOarelg\:]zll,gt/etr)icl);tom, https://shop.integra-biosciences.com/s/product/detail/01t-
Biosciences polypropylene, ' Vj000003uDiXIAU?language=en_US

2.2 ml deep well plates

Source: Bio-Rad Bio-Rad Hard-Shell
Bio-Rad L 96-Well PCR Plate, low https://www.bio-rad.com
website ) . .
profile, thin wall, skirted
. ) sparQ DNA Frag & . . ) . )

Quantabio 95194-096 Library Prep Kit https://www.quantabio.com/product/sparqg-fraglibrary-prep/
Quantabio 95211-096 sparQ UDI Adapters https://www.quantabio.com/product/sparqg-udi-adapters/
Quantabio 95196-060 sparQ PureMag Beads Et;zz:szwww.quantablo.com/product/sparq-puremag-
Roche 11691112001 Human genomic DNAfrom vy <iomaaldrich.com/

human blood (buffy coat)

For research use only. Not for use in diagnostic procedures. © 2026 INTEGRA Biosciences.

All rights reserved.
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