Automation of the lllumina® TruSeg® DNA PCR-Free Sample
Preparation Kit on the Biomek FX? Automated Liquid Handler

Abstract

In this technical note, we describe the automation of
the lllumina TruSeq DNA PCR-Free Sample Preparation
Kit on the Beckman Coulter BiomekFX" Dual-Arm
System, Multichannel Pipettor and Span-8 Pipettor
automated liquid handler (Biomek FX). The lllumina
PCR-Free automated method is designed to work with
the lllumina TruSeq DNA PCR-Free Sample Preparation
Kit (FC-121-3001, FC-121-3002 or FC-121-3003), and
allows the user to create up to 96 individually barcoded
DNA libraries per method run—using either the LT
or HT versions of the lllumina TruSeq DNA PCR-Free
Kit. As the name of the kit implies, the libraries generated
with this method do not undergo PCR amplification,
which reduces nucleic acid composition bias and
eliminates the risk of artifacts introduced via PCR.

The method provides users with the option to utilize
either off-deck incubations using an external thermocycler;
or to perform incubations on-deck with a Biometra
T-Robot thermocycler integrated to the Biomek FX”
liquid handler. The method employs individual Span-8
probes to deliver enzyme and reagent transfers while
DNA cleanup, wash, and elution transfers are performed
using the multichannel 96 pipetting head. A static Peltier
unit ensures that enzyme master mixes are kept cool
during the course of the method. The lllumina PCR-Free
automated method can generate up to 96 lllumina TruSeq
DNA PCR-Free libraries in approximately 5 hours.
The method also incorporates all recommended stop
points described in the lllumina TruSeq DNA PCR-
Free protocol to allow users the maximum amount of
flexibility in planning their experiments.

Protocol

This automated method utilizes the Biomek FX” automated
liquid handler in conjunction with the lllumina TruSeq DNA
PCR-Free Sample Preparation Kit protocol (15036187 Rev. B).
Automation consumables, instrument configuration, and
other details can be found at the end of this document. An
overview of the method workflow can be seen in Figure 1.
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Fig. 1. Automated lllumina TruSeq DNA PCR-Free workflow. Blue
indicates sample inputs; red indicates stop points; and grey indicates
method steps.
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The automated lllumina TruSeq DNA PCR-Free method
utilizes an HTML-driven User Interface (Ul) that allows
the user to customize his workflow by offering a number
of different options. Among the major options offered
by the U, the user may select: (1) any number of samples
between 1and 96 to process; (2) whether to use on-
deck or off-deck incubations; (3) which size selection
option (350 bp inserts or 550 bp inserts) to be used in
the library construction procedure; and (4) how much
of the library construction workflow to run. Several
options are provided around the addition of the TruSeq
adapters to the deck, including an optional pause step in
the method to add the TruSeq adapter labware to the
deck and the ability to perform custom TruSeq adapter
transfers based on a user-supplied CSV-formatted file.
Additionally, the user can specify the type of labware
containing the TruSeq adapters including tubes, any number
of 96-well PCR plate types, or the lllumina DAP plate
supplied with the HT version of the lllumina TruSeq DNA
PCR-Free Sample Preparation Kit. Finally, the Ul allows
the user to enable event logging—which records major
events such as master mix additions—in a LIMS accessible
file. An image of the Ul is presented in Figure 2.
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Fig. 2. Automated lllumina PCR-Free user interface.

In addition to the user interface, the automated lllumina
PCR-Free method provides the user with an HTML-
driven reagent calculator that provides the user with the
final volumes of all of the reagents and master mixes

required on the deck. It also gives instructions on how

to generate the various master mixes based upon the

number of samples to be processed and the amount of

the workflow that the user wishes to pursue. An image

of the reagent calculator is shown in Figure 3.
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Fig. 3. Automated lllumina PCR-Free reagent calculator.

Experimental Design and Results

Eight 1 pg aliquots of Human Female Reference Genomic
DNA (Promega P/N G1521) were sheared using a
Covaris® 5220 (Covaris) utilizing the settings outlined
in the lllumina TruSeq DNA PCR-Free Library Preparation
Kit protocol (15036187 Rev. B) for a 350 bp insert size.
Following shearing, the input DNA was pooled into a
single tube, vortexed, and assayed on the Agilent 2200
TapeStation (Agilent Technologies) using D1000 High-
Sensitivity ScreenTape (P/N 5067-5584) to ensure the
targeted insert size of 350 bp was reached (Figure 4).
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Fig. 4. Human Reference gDNA following shearing on the Covaris S220.

Following library construction, the quality and size
distribution of the libraries was analyzed using the
Agilent DNA High Sensitivity kit (5067-4626) and Agilent
2100 Bioanalyzer. Representative Bioanalyzer 2100

results are shown in Figure 5. The library concentrations
were measured using KAPA SYBR Fast Universal 2X
gPCR Master Mix library quantification kits (P/N KK4824,
Kapa Biosystems), and are summarized in Figure 6.
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Fig. 5. lllumina TruSeq DNA PCR-Free libraries constructed with
the Biomek FX?
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Fig. 6. Sequence-ready library yields as determined by gPCR.
Mean library yield was 9.3 nM.

Seven lllumina TruSeq DNA PCR-Free libraries were
sequenced on an lllumina MiSeq® 2x101 cycle paired
end run, which generated over 9 million pass filter reads
from the Illumina TruSeq DNA PCR-Free libraries.
The reads were then mapped to the human reference
genome (hgl9) using Bowtie 2 mapping software
implemented on the public instance of Galaxy
(usegalaxy.org) using default parameters. Mapping metrics
are presented in Figure 7. Following mapping, insert size
distributions were calculated for each of the 7 libraries
using the Picard Insertion Size Metrics tool, also installed
on the public instance of Galaxy. Median size insert
values for the 7 libraries were 386+6 bp. Standard
deviations for the 7 libraries were 8612 bp. A representative
size insert distribution is presented in Figure 8.
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Fig. 7. Bowtie 2 mapping results for lllumina TruSeq DNA
PCR-Free libraries.
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Fig. 8. Size insert distribution calculated using Picard Insertion
Size Metrics tool for lllumina TruSeg DNA PCR-Free library!



Conclusion

lllumina TruSeq PCR-Free libraries migrate later in
automated electrophoresis platforms, such as the Agilent
2100 Bioanalyzer, due to the structure of the lllumina
TruSeq adapters. Our results, shown in Figure 3, reflect
this fact and are consistent with similar Agilent 2100
Bioanalyzer data presented in the lllumina TruSeq DNA
PCR-Free protocol. gPCR validation of lllumina TruSeq
DNA PCR-Free libraries created using the Biomek FX7
presented in Figure 4, shows that the vield of sequence-
ready libraries was more than double the 2 nM
minimum amount required by the lllumina TruSeq DNA
PCR-Free protocol.

ALPs/Devices Required

Part Number Gty. Manufacturer
719948 1 Beckman Coulter, Inc.
379448 1 Beckman Coulter, |
719357 2 Beckman Coulter, |
719361 1 Beckman Coulter, |
A93942 1 Beckman Coulter, |
719590 1 Beckman Coulter, |
719356 1 Beckman Coulter, |
719654 1 Beckman Coulter, |
719363 1 Beckman Coulter, |
719366 1 Beckman Coulter, |
Reqguest a Quote 1 Beckman Coulter, |

Auxiliary Equipment for QC Testing

In summation, using the Beckman Coulter Biomek

FX in conjunction with the lllumina TruSeq DNA
PCR-Free Library Preparation Kit, results in sequence-
ready, amplification-free DNASeq libraries appropriate
for sequencing on all lllumina sequencing platforms.
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Deck configuration of the Biomek FXP Dual-Arm Multi-96
and Span 8 Liquid Handler.

Description
ALP, High-Density, 12-Position, 4 x 3
ALP, Shaking, Orbital, Single-Position
ALP, Standard Single-Position

ALP, Cooling/Heating, Single-Position
Shaking Peltier ALP

Waste, Span-8, ALP

Disposable Tip Loader ALP

ALP, Tip Wash, 8-Channel

Wash Station including Pump and Tubes
Biomek FX Device Controller

(Optional) Biometra T-Robot for On-Deck
Incubations

Description

Part Number Manufacturer
G2940CA Agilent Technology
5067-4626 Agilent Technology
4351405 Life Technologies
KK4824 Kapa Biosystems
SY-410-1003 Illumina

Agilent 2100 Bioanalyzer
High-Sensitivity DNA Kit

7900HT Fast Real-Time PCR System with Fast
96-Well Block Module

Library Quantification Kit—Illumina/Universal

MiSeq System



Labware Required

Part Number Qty. Manufacturer Description
BO1124 1 Beckman Coulter, Inc. Biomek Span-8 P1000 Tips, Pre-Sterile with Barrier
379503 1 Beckman Coulter, Inc. Biomek Span-8 P250 Tips, Pre-Sterile with Barrier

A21586 3 Beckman Coulter, Inc. Biomek P50 Tips, Pre-Sterile with Barrier

717253 1 Beckman Coulter, Inc. Biomek AP96 P250 Tips, Pre-Sterile with Barrier
372790 1 Beckman Coulter, Inc. Quarter Reservoir

534681 1 Beckman Coulter, Inc. Half Reservoir, Nonpyrogenic

372792 1 Beckman Coulter, Inc. Quarter Reservoir, Divided by Width

372795 1 Beckman Coulter, Inc. Frame for Reservoirs

A32782 1 Beckman Coulter, Inc. Agencourt SPRIPlate 96R—Ring Super Magnet Plate
A83054 1 Beckman Coulter, Inc. Blue Heater/Chiller 24-Well Block

AB-1127 5 Thermo Scientific ABgene 96-Well Storage Plate, Square Well, 1.2 mL
16466-042 14 VWR 2 mL SuperClear® Screw Cap Microcentrifuge Tubes—Conical Bottom
HSP-9641 4 Bio-Rad Hard-Shell® Thin-Wall 96-Well Skirted PCR Plates
MSL-2022 1 Bio-Rad Arched Auto-Sealing Lids*

* Optional: For on-deck thermocycling only.

User-Supplied Consumables

Part Number Manufacturer Description

ABOO0138-01000 American Bioanalytical Ethanol

Illumina TruSeg DNA PCR-Free Sample Prep

FC-121-3001 or LT Set A (24 samples); lllumina TruSeqg DNA
FC-121-3002 or [llumina PCR-Free Sample Prep LT Set B (24 samples);
FC-121-3003 or lllumina TruSeg DNA PCR-Free Sample

Prep HT (96 samples)

Software Used in QC Testing

Bowtie 2 (version 0.2) installed on Galaxy Main
(usegalaxy.org)

Picard Insertion Size Metrics tool (version 1.56) installed
on Galaxy Main (usegalaxy.org)
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