HAMILTON

Genomics Application Note

WATCHMAKER

GENOMICS

Watchmaker DNA Library Prep Kit

with Fragmentation Automated on
Hamilton Microlab® NGS STAR

Authors: Cole Rohrbaugh, Jimmy Perrott] Max Boeck, Tyler Ewing? Brannon Orr? Sha Liao? Eleanor Matrullo!

1Watchmaker Genomics

2 Hamilton Company

Introduction

Next-Generation Sequencing (NGS) is now a routine
tool utilized in many areas of genomics, supporting
detailed analysis of genetic variation across a wide
range of organisms. One example would be in
agricultural research, where NGS capabilities are
essential for enabling genetic studies and breeding
programs in order to deliver faster improvements

in climate resilience, yield, and trait consistency,
particularly with changing environmental conditions.

Agriculture faces a combination of long-standing
and emerging challenges, including rising global
food demand, climate-related stress, and persistent
pressure from pests and disease. Conventional
breeding methods remain central to crop improvement
but can be limited by long development cycles and
difficulty resolving complex traits. Whole Genome
Sequencing (WGS) helps address these limitations
by enabling genome-wide analysis and high-
resolution marker discovery across diverse

plant and animal species.

As WGS becomes more widely adopted; both in
agriculture and in other research settings, there is

a need for DNA library preparation workflows that
are reliable across different sample types and input
amounts. Agricultural samples, in particular, often
vary in genome size, DNA integrity, and the presence
of compounds that can interfere with downstream
processing. Automating library preparation can help
reduce variability between runs, limit hands-on time,
and support higher-throughput sequencing without
compromising data quality.

This application note examines the performance

of Watchmaker’s DNA Library Prep Kit with
Fragmentation for WGS when automated on
Hamilton’s Microlab® NGS STAR standard
configurations. Agriculturally relevant samples

were used to evaluate workflow robustness under
challenging conditions, while the results are intended
to inform broader WGS applications where consistent
library quality is required.

Method & Features

The Watchmaker DNA Library Prep Kit with
Fragmentation is an efficient, single-tube protocol
that has been optimized to produce libraries from 1ng
- 500 ng DNA while minimizing bias and sequencing
artifacts. The integrated enzymatic fragmentation,
end-repair and A-tailing module produces fragmented,
A-tailed DNA in a single reaction with a high degree of
consistency. This workflow was developed to address
unmet performance needs in NGS applications such as
rare variant detection, single-cell analysis, and hybrid
capture (Figure 1). These applications require high
conversion efficiency, high library complexity, low bias,
uniform coverage, and minimal experimental artifacts
in order to support robust sensitivity and specificity.
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Figure 1: Watchmaker DNA Library Prep Kit with Fragmentation. The Watchmaker DNA Library Prep Kit with Fragmentation simplifies library
construction by using combined enzymatic steps (FRAG/AT) and a ready-to-use ligation master mix to reduce hands-on time. The Watchmaker

kit was designed with automation in mind with generous overages to ensure sufficient fill volumes for automated library preparation.

The Hamilton Microlab® NGS STAR system offers two Table 1: Hamilton Microlab® NGS STAR MOA
standard configurations for automating NGS library and LSA Configuration Comparison.
prep workflows: The Hamilton Microlab® NGS STAR MOA
(Multiprobe Head On-Deck Thermocycler Add On) and _
the Hamilton Microlab® NGS STAR LSA (Low Sample 96 Multiprobe Head (MPH) Yes No
Assay). Scripts are available to support the Watchmaker 81000 pL Channels Yes Yes
DNA Library Prep Kit with Fragmentation across both On-Deck Thermal Cycler Yes Optional
configurations, with minor differences to accommodate Addition of Master Mix via Yes No
unique hardware features and capabilities of each Stamping
(Table 1). Parallel Processing of SPRI Yes No
Cleanups
Both the MOA and the LSA scripts support dynamic Process 1-96 Samples Yes Yes
Total Time to Process 96 Samples <4 Hours <7Hours

runtime options, accommodating multiple workflows
(Figure 2). Either configuration can process 1-96 samples
in a single run, generating up to 96 high-quality,

sequencing-ready libraries in less than 4 hours (MOA
configuration) or less than 7 hours (LSA configuration).
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Figure 2. Dynamic User Options. The A) Hamilton Microlab® NGS STAR MOA enables flexibility and speed utilizing both its MPH

and 8-independent channels. The B) Hamilton Microlab® NGS STAR LSA enables flexibility by utilizing its 8-independent channels

to perform library preparation on 1-96 samples. The Watchmaker DNA Library Prep with Fragmentation script includes C) dynamic
fragmentation time, D) fragmentation temperature, E) SPRI bead cleanup ratios, F) adapter type, and more - supporting multiple
workflows within a single automated method.



Experiment Design & Parameters:

1. Low-Throughput (LT) Testing

The initial performance of both automated methods
was assessed by comparing a low-throughput sample
run of 12 replicates of high-quality DNA control samples
(Corriell, NA12878) at 10 ng inputs to manual library
preparation (Table 2). The final library yields and sizes
for automated runs were directly compared to the
manually prepared libraries to evaluate consistency
and equivalency of results across all preparations.

2. High-Throughput (HT) Testing

Next, high-throughput sample runs were performed
using 48 replicates of high-quality DNA control samples
(Corriell, NA12878) at 10 ng inputs alongside 48 No
Template Controls (NTCs) in a checkerboard pattern on a
96 well plate (Table 2). The results were analyzed across
both automated methods to verify for the absence of
cross-contamination and common plate effects.

3. Relevant Agricultural Species HT (Ag HT) Testing
To evaluate performance in agricultural genomics
applications, automated library preparation was
performed using representative agricultural DNA
samples spanning multiple species. Samples were
selected to reflect variability in genome size and DNA
quality commonly encountered in agricultural research.
Libraries were prepared using Watchmaker’s DNA
Library Prep Kit with Fragmentation on Hamilton's
Microlab® NGS STAR MOA platform and assessed
for yield, fragment size distribution, and overall
library quality (Table 2).

Table 2: Summary of Experimental Conditions Used for Experiments 1 - 3.

Configuration Throughput Sample Sample Fragmen-
Type Input tation
NGS STAR LT 37°C for
NA12878 10 ng )
LSAand MOA | HT 10 minutes
Barley
Corn
Rice
Bovine 10 ng
NGS STAR - 30°C for
AgHT Chicken 50 ng .
MOA 5 minutes
Salmonella 100 ng
Listeria
Campylobacter
Soy

Adapter Adapter PCR Post- Post-
Type Concentration Cycles Ligation Amplification
SPRI Ratio X
SPRI Ratio
3 uM n 0.8X
xGen"
Stubby
Adapter 1.0X
- UDlI 15 uM 6 0.5X
Primers

Results & Discussion

During low-throughput testing, library quality control
(QC) metrics were compared between automated and
manual processing when using identical experimental
conditions. Results showed that both automated
methods produced libraries with comparable yield and
size to manual preparation (Table 3), indicating that the
automation protocols were performing as expected
and were ready to scale to higher-throughput testing.

During high-throughput testing, library QC metrics
were again compared between automated and manual
processing to evaluate equivalency while additionally
assessing for the presence of plate effects and cross-

contamination. Both automation methods produced
comparable final library yields (Figure 3) and size to
manual prep with a coefficient of variation (CV) in
concentration (ng/pL) of = 10% and in size (bp) of < 1%
(data not shown). Importantly, both methods were free
of detectable cross-contamination, with no observable
library yield in NTC wells as measured by TapeStation
using the D1000 assay (data not shown). Library QC
results indicate that the automated methods across
both configurations offer the precision needed for
high throughput processing of WGS workflows.



Table 3: Library QC Metrics for Low-Throughput Testing.

NGS STAR LSA LT 100.4

71.6 387 388

NGS STAR MOA LT 93.1

93.4 397 41
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Figure 3: Average Final Library Concentration of HT Testing. Final library molarities were measured and compared between automated

and manual workflows for both the A) MOA script and B) LSA script. Molarities were calculated using the final library yield as measured
by the dsDNA Ultra High Sensitivity Assay on the DeNovix DS-11 Series combined with the final library size as measured by the D1000

Screentape on the Agilent TapeStation 4200.

Finally, the performance of the NGS STAR

MOA configuration was assessed using relevant
agricultural species. Samples included nine

common agricultural species, each processed

in triplicate across three different input amounts.
Library QC metrics were assessed before selecting

a subset of samples for sequencing. Within species,
the automated prep yielded consistent results for

key sequencing metrics, such as insert size (Figure 4),
normalized GC coverage as assessed across one
animal, plant, and bacterial sample (Figure 5),
cumulative coverage shown for Salmonella (Figure 6),
and percent reads aligned (Figure 7). Ensuring high-
quality, unbiased sequencing data that accurately
reflects the genome of interest is critical, and

the strong comparability between automated and
manual sequencing metrics confirms that automation
does not intfroduce additional biases into the data.

All samples had alignment rates exceeding 99%, with
the exception of the rice DNA library. The rice library
initially showed less than 70% alignment, but further
investigation revealed that roughly 30% of the reads
mapped to Pseudomonas fuscovaginae, a known
pathogen that causes red stripe disease in rice.

After removing these pathogen-derived reads,

over 99% of the remaining rice reads aligned

to the Oryza sativa reference genome.

This common issue in agricultural sequencing should
be considered when determining the necessary read
depth for desired target coverage. These results
highlight the robustness, reliability and scalability of
Watchmaker’s library prep chemistry, underscoring its
broad compatibility with multiple relevant genomes.
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Figure 4.Mean Insert Sizes Across Sequencing Replicates for Multiple Species. Mean insert sizes are shown for

automated replicates across nine species. Insert sizes are consistent among replicates within each species, indicating

reproducibility.
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Figure 5: Normalized GC Coverage Across Three Species. Normalized GC coverage plots for single animal, plant, and bacterial sample. Each
sample includes three replicates: a) chicken, b) corn and ¢) salmonella. GC percent for each genome is plotted below in gray.

Conclusion

The results demonstrate that both LSA and MOA
automation methods can successfully replicate the
performance of manual DNA library preparation while

enabling higher throughput processing. The high
reproducibility, precision, and consistency across
different DNA inputs and sample types highlight that
these automated protocols not only meet the stringent
demands of DNA sequencing workflows but also
provide substantial advantages in efficiency,
scalability, and minimizing human error. The integration
of these automated systems into high-throughput
workflows has the potential to streamline large-scale
studies, supporting applications ranging from
agricultural genomics and crop improvement to clinical
research and diagnostics.

For further information on either automated method or
any other technical inquiries please contact us via:
Watchmaker Genomics Scientific Support Team:

support@watchmakergenomics.com

Hamilton Company:
roboticservice@hamiltoncompany.com
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Figure 6: Cumulative Coverage Frequency of Salmonella.
Sequencing libraries were downsampled to 825,000 reads per
sample. Shown are two replicates of 10 ng inputs (pink and green)
and one replicate of 50 ng input (blue).
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Figure 7: Percent Aligned Reads Across Relevant Agricultural
Species. Alignment rates for libraries prepared from multiple
agricultural DNA samples following automated library preparation.
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