Application Note - CyBio FeliX

Challenge

Rapid isolation of DNA from
cells with high yields and
purity by automating a process
that uses novel bead binding
technology

Solution

The CyBio FeliX offers
automatic liquid handling

for the steps of sbeadex™
Lightning (from LGC) protocol
enabling rapid isolation of up to
96 samples simultaneously.

Intended audience
Researchers in analytical
laboratories, agricultural
genetics or molecular
diagnostics, laboratory services
that offer plant and livestock
DNA analysis

Efficient DNA purification from cells: Automated workflows with sbeadex™

Lightning and CyBio FeliX
Introduction

The sbeadex™ Lightning chemistry from LGC uses
superparamagnetic microparticles and a novel binding
mechanism that allows for simultaneous binding and
washing of DNA. Combined with a single water washing
step, this unique process removes the need for unpleasant
wash steps with hazardous ethanolic or high chaotropic salt
buffers (Figure 1). Impurities and potential inhibitors are
efficiently removed leading to pure and high-quality DNA,
ready for downstream applications such as qPCR and NGS.

The workflow for the sbheadex™ Lightning Cell DNA
Purification Kit facilitates rapid and simple purification of
DNA and can be performed manually, as well as being highly
suited for automation.

The CyBio FeliX platform from Analytik Jena is a flexible,
modular system consisting of a basic unit and an easy-to-
change multi-channel pipetting head. The highly precise

CyBio FeliX multichannel heads operate in 96, 384, and
1536 well microplate format, and are complemented by
pipetting in single wells, as well as pipetting into columns
and rows. The CyBio FeliX offers maximum flexibility with
minimal space requirements due to a unique deck design
with twelve positions on two levels.

Here we present data demonstrating the successful
automation of sbeadex™ Lightning Cell DNA Purification Kit
from LGC on the CyBio FeliX platform, using the CyBio Head
R 96/1000 pL for processing up to 96 samples in parallel.
The results show the ability of this platform and chemistry
combination to obtain a high yield and purity of DNA from
cells in a short timeframe, using an automated protocol.
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Traditional DNA purification

Step 1 Step 2 Step 3

Figure 1: The sbeadex™ Lightning workflow requires only 3 steps post-lysis unlike traditional DNA
purification protocols.

Materials and Methods

Reagents and consumables Hardware and Kit
= 3x CyBio TipRack 96/1000 pL P [24] (OL-3811-25-872, = (CyBio FeliX Basic Unit with Enclosure (OL5015-24-100,
Analytik Jena) Analytik Jena)
= 1x 300 pL round well plate (4ti-0117, 4titude) = (yBio FeliX Extraction Set (OL5015-25-120, Analytik
= 1x 2.5 mL deep well plate, Riplate SW 96 (43001-0020, Jena)
Ritter) = sbeadex™ Lightning Cell DNA Purification Kit (NAP40-
= 1x 1.2 mL Riplate medio (43001-0101, Ritter) 032-00, LGQ)
= 4x 10 mL deep well plate, 24-well (AXYPDW10ML24C,
Axygen)

Protocols for the automation of DNA purification using the sbeadex™ Lightning Cell DNA Purification Kit were developed on
the CyBio FeliX platform. This was done in combination with the CyBio FeliX Extraction Set, utilizing all 12 of the available
deck positions.

As shown in Figure 2, position 1 on the CyBio FeliX contains the sample plate. Positions 2, 5, and 6 hold the tips (processing
tips, water tips, AMP buffer tips). Positions 3, 8, 9 and 11 contain the buffer reservoir plates. Position 7 contains the waste
plate. Position 12 contains the elution plate.
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Figure 2: Deck layout for automation of sbeadex™ Lightning cell chemistry on the CyBio FeliX platform. Left shows the
plates and tips positioned in areas A (lower level), B and C (top level) on the platform. Right is a picture of the deck from
above, laid out for running the sbeadex™ Lightning cell protocol.
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Sample preparation

HEK 293 cells were used as the starting material for DNA purification. Starting quantities of 10° and 10° cells were utilized,
representative of lower and higher cell counts. Cells were resuspended in 100 pL PBS, with 5 uL RNase added per 1 million
cells. Prepared cells were added to the sample plate placed directly on the BioShake 3000-T elm in position 1 on the

CyBio FeliX platform.

DNA purification on the CyBio FeliX

All steps of the sheadex™ Lightning Cell DNA Purification Kit protocol, including sample lysis, were performed on the CyBio
FeliX platform. Optimized protocols were developed and run for lower and higher cell counts as summarized in Table 1. Lysis
time for the manual and Fast_1075 protocols for 10° cells was 5 minutes and was 10 minutes for the High concentration
protocol. For 10° cells, lysis time was 10 minutes for all protocols. Adjustments were made to the elution stage of the
protocols to fulfill alternative customer priorities, including a fast option and options for achieving higher DNA concentration
or higher DNA yield.

Table 1: Summary of optimized DNA purification protocols developed and tailored to meet varying customer priorities when utilizing the CyBio
FeliX platform to automate the sbeadex™ Lightning Cell DNA Purification Kit. *Manual processing time for 1 sample is 13 minutes.

Protocol name Cell count Lysis step Elution step Total CyBio FeliX run time
Manual” 10° cells 5 minutes 1x 100 pL

Fast_10"5 10° cells 5 minutes 1x 100 pL 22 minutes

High concentration 10° cells 10 minutes 2 x 50 pL (combined into 1 x 100 pL) 35 minutes

Manual” 100 cells 10 minutes 1x 100 pL

Fast_10"6 10° cells 10 minutes 1x 100 pL 27 minutes

High concentration 10° cells 10 minutes 2 x50 pL (combined into 1 x 100 pL) 35 minutes

High yield 100 cells 10 minutes 2 x 100 pL (combined into 1 x 200 pyL) 35 minutes

Total run time for the two fast automated protocols (Fast_1075 and Fast_1076), including lysis, is 22 minutes for 10° cells
and 27 minutes for 10° cells. Table 2 provides a summary of the run parameters for automation of the sbeadex™ Lightning
Cell DNA Purification Kit on the CyBio FeliX platform.

Table 2: Specifications for automation of the sbeadex™ Lightning Cell DNA Purification Kit on the CyBio FeliX platform.

Parameter Specification

Number of samples per run 1-96 samples

Input amount 100 pL cells in PBC (at concentrations of 10° - 10°)

Tips required per sample Total of three tips (one processing, one elution, one water) Note: the water tip can be re-used.
96-well plates required per run One processing plate and one elution plate

Minimum time required per run (96 samples) 22 minutes

Post-purification DNA analysis

The obtained DNA yields for all samples were quantified via fluorescence measurement (Qubit Flex™, Thermo Fisher
Scientific) and DNA purity measurements estimated via mean absorbance ratios (Nanodrop™ 8000, Thermo Fisher
Scientific). Purified DNA from all optimized protocols was visualized via agarose gel electrophoresis. The 0.8% agarose gels
were run at 80 V for 45 minutes and subsequently stained with ethidium bromide. For the 10° cell purifications, 10 pL of
purified DNA was loaded per lane, and for the 10° cell purifications, 5 pL of purified DNA was loaded per lane.
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Results and Discussion

Protocol automation

Automation of the sbeadex™ Lightning Cell DNA Purification Kit was successfully implemented using the CyBio FeliX platform
from Analytik Jena. The standard automated protocol (Fast_1075) enables rapid and straightforward DNA purification from
10° cells, requiring no manual intervention during its 22-minute runtime. For samples containing 10° cells, an additional five
minutes is incorporated into the lysis step to ensure efficient cell disruption and optimal DNA yield.

Lower cell counts: DNA yield and quality

Figure 3A illustrates the total DNA yield (ng) and the corresponding DNA concentration (ng/pL) obtained from 10°HEK

293 cells using the sbeadex™ Lightning Cell DNA Purification Kit. For 10° cell counts, the standard Fast_1075 protocol
developed for automation on the CyBio FeliX resulted in comparable DNA yield, concentration and purity as for samples that
were processed manually. Additionally, the High concentration protocol with two separate 50 pL elution steps, combining
into one 100 pL eluate, demonstrates both higher yield and higher concentration from the same cell input quantity. The High
concentration protocol can be employed by any user for which it is important to capture as much DNA as possible from each
sample and requires a total run time of 35 minutes.
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Figure 3 : Total DNA yield (red bars) and corresponding DNA concentrations (black diamonds) obtained from HEK 293
cells using the sbeadex™ Lightning Cell DNA Purification Kit. Results are shown for 10° cells (A) and for 10° cells (B).
The values above the bars represent A, .. (upper value) and A, .. (lower value) respectively. DNA concentration
values were measured by fluorescence measurement (Qubit). Values shown for automated protocols represent the
average of 2 biological replicates.

For 10° cells (A), 5 minute lysis was performed for manual and Fast_1075 protocols, and 10-minute lysis for the High
concentration protocol, with variation in the elution step: Fast_1075 (1 x 100 pL elution), High concentration (2 x 50
pL elution, combined to 100 pL eluate). Comparable DNA yields were obtained for the automated protocol on the CyBio
FeliX as for the manually performed protocol.

For 10° cells (B), 10 minute lysis was performed for all protocols with variation in the elution step: ‘Fast_1076' (1 x 100
L elution), High concentration (2 x 50 pL elution, combined to 100 pL eluate), High yield (2 x 100 pL elution,
combined to 200 pL eluate). The Fast_1076 protocol has lower DNA yield than the manually performed protocol whilst
the longer lysis (High concentration) and increased elution volume (High yield) automated protocols facilitate
purification of comparable DNA yield to the manual protocol.

Higher cell counts: DNA yield and quality

As shown in Figure 3B, for 10° cell counts, the standard Fast_1076 protocol resulted in comparable DNA purity as for
manually processed samples, whilst both yield and concentration were lower. This is attributed to the higher starting cell
concentrations impacting the amount of DNA that can be effectively eluted in the standard 1 x 100 pL elution. Utilizing
the High concentration protocol for higher cell counts resulted in comparable DNA yield, concentration and purity as for
manually processed samples. The High yield protocol, utilizing two higher volume elution steps, combining into a 200 pL
eluate volume, resulted in the highest yield of DNA from the 10°cell input quantity, with an expected reduction in overall
concentration due to the increase in total elution volume.
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DNA integrity
Figure 4 demonstrates the integrity of the DNA purified in this study. For both cell input quantities, and all protocols, intact
DNA fragments were obtained.

1kb Fast_ 1kb Fast
Lambda marker Manual 105  High conc. Lambda marker Manual ;g™ High conc. High yield

Figure 4: Gel electrophoresis image of DNA purified from HEK 293 cells using the sbeadex™ Lightning cell kit. Results
are shown for 10° cells (A) and for 10° cells (B).

For 10° cells (A), 5 minute lysis was performed for manual and Fast_10”5 protocols, and 10 minute lysis for the High
concentration protocol: Fast_1075 (1 x 100 pL elution), High concentration (2 x 50 pL elution, combined to 100 pL
eluate). 10 pL of each DNA sample was loaded on the gel, and 100 ng of Lambda DNA.

For 106 cells (B), 10 minute lysis was performed for all protocols with variation in the elution step: Fast_1076 (1 x 100
pL elution), High concentration (2 x 50 pL elution, combined to 100 pL eluate), High yield (2 x 100 pL elution,
combined to 200 pL eluate). 5 pL of each DNA sample was loaded on the gel and 100 ng of Lambda DNA.

For lower cell counts, the Fast_1045 protocol on the CyBio FeliX offers DNA yields comparable to manual processing, with the
added benefit of full automation. This protocol completes sample processing in 22 minutes, requiring no manual intervention
during this time.

If higher DNA concentration is critical for your downstream application, we recommend the High concentration protocol. This
protocol modifies the elution stage by performing two separate low-volume elutions, which are then combined into a single
eluate per sample. This approach increases both DNA concentration and overall yield, with only a slight increase in processing
time.

For higher cell counts, protocol selection depends on workflow priorities:

= |f speed is the top priority, the Fast_1076 protocol provides the most time-efficient purification, delivering sufficient DNA
for downstream applications. However, this comes with a reduction in overall yield and concentration.

= [f maximum DNA concentration is required, the High concentration protocol is recommended. It uses the same dual low-
volume elution strategy to enhance concentration and yield.

= |ftotal DNA yield is the primary goal, and your application can tolerate lower DNA concentrations, the high yield protocol
is preferred. It also performs two elutions, but with higher elution volumes, resulting in increased total DNA recovery but
lower overall concentration.
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Summary

Here, we have demonstrated the successful automation of
the sbeadex™ Lightning Cell DNA Purification Kit on the
CyBio FeliX platform, showcasing a powerful integration

of the advanced magnetic bead chemistry from LGC with
Analytik Jena's flexible platform for automated liquid
handling. This integration significantly reduces processing
time by enabling simultaneous purification of up to 96
samples without manual intervention on the CyBio FeliX,
while the sbeadex™ Lightning chemistry streamlines the
workflow with fewer wash steps than conventional methods
(summarized in Figure 6). The optimized protocols enable
rapid and reliable DNA purification from both low and high
cell inputs, with tailored options to meet specific workflow
needs, whether prioritizing speed, DNA concentration, or
total yield. The results confirm that this combined solution
delivers high-quality, intact DNA suitable for downstream
applications, such as qPCR and NGS, making it an ideal
choice for an automated laboratory environment.

Liquid Purification run

waste time per plate Protocol steps

sbeadex 98 mL 20-30 mi
Lightning m -0 min
4 steps
Conventional 20 mL @ - somi m
. m| min
mag-bead Kit
6 steps

Figure 5: CyBio FeliX

Figure 6: Summary of the key savings of the sbheadex™ Lightning Cell DNA Purification Kit from LGC compared to conventional
mag-bead kits, when integrated with the CyBio FeliX platform. Purification run time per plate is inclusive of lysis time.

Recommended device configuration

Table 3: Overview of devices, accessories, and consumables

Article Article number

CyBio FeliX Basic Unit with Enclosure  OL5015-24-100

CyBio FeliX Extraction Set 0OL5015-25-120

CyBio TipRack 96/1000 pL P [24] 0L-3811-25-872
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Description

CyBio FeliX Basic unit with enclosure, excluding pipetting head, liquid
handling adapters and PC

Accessory set for nucleic acid isolation using CyBio FeliX including among
others 1x CyBio Head R 96/1000 pL and 1x BioShake 3000-T elm

TipRack for transfer, PCR-certified, 96 tips 1000 pL per rack in folding
carton, 24 racks per box

contact LGC's technical support team at: techsupport@I|gcgroup.com.

Trademark Notice: The brand names of the third-party products specified in the application protocol are usually registered trademarks of the respective companies or organizations.
This document is true and correct at the time of publication; the information within is subject to change. Methods were developed and tested using the following software versions:
CyBio Composer Version 2.71.00, CyBio FeliX Firmware 4.52.00, Pipetting Head Firmware CyBio-LPK 3.76.
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