APPLICATION NOTE

Automated genomic DNA Introduction
extraction From tomato Accurate genotyping in modern plant breeding
leaF sqmples Using the depends on high-quality genomic DNA extraction

o from diverse plant tissues. Extraction of genomic
Clean Plant DNA Kit on the DNA from plant samples remains the biospecimens
CleanXtract 96 gold standard in modern plant breeding. Within

plant breeding science, plant breeders continuously
work on improving plants by selecting and crossing
individuals with desirable traits to create new
varieties with enhanced qualities like higher yield,
disease resistance, better nutritional values to serve
modern agriculture, food security, and adaptation to
climate change. It combines genetics, statistics, and
agronomy, evolving from ancient selective practices to
modern techniques using DNA mapping and genetic
engineering for faster, more precise results.

DNA extracted from plant samples is widely used

in genomic downstream applications and analyses
such as next-generation Sequencing (NGS), KASP,
Single Nucleotide Polymorphism (SNP) genotyping
and polymerase chain reaction (PCR). For successful
downstream applications, extracted DNA must be of
high quality, high molecular weight, and high yield.
In addition, the extraction method must deliver high
reproducibility, reliability, and throughput.

In this application note, we demonstrate the
automated, high-throughput extraction of genomic
DNA from tomato leaf samples using the CleanXtract
96 instrument. The CleanXtract 96 provides a fully
automated DNA extraction workflow and significantly
reduces hands-on time. Automation of the

extraction process enhances throughput, improves
reproducibility, and ensures consistent DNA quality.

Key benefits

« Efficient extraction of plant genomic DNA.

*  Processing up to 96 plant samples simultaneously.

+ Eliminating human errors, due to automation on
the CleanXtract 96 instrument.

¢ Minimal hands-on time with the CleanXtract 96
automation solution.
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Process

To evaluate the performance of the Clean Plant DNA
Kit in combination with the CleanXtract 96 system,
plant genomic DNA was extracted from 100 pL of
tomato leaf lysate prepared from tomato leaf discs (@
4 mm). DNA quality and extraction performance were
evaluated by OD measurement and gPCR.

For each sample, 16 tomato leaf discs were collected
into a single 5 mL tube Eppendorf Tube and
immediately frozen in liquid nitrogen to preserve DNA
integrity and prevent degradation.

After freezing, the following components were added
to each sample:

Grinding beads
2 mL CB Buffer (included in the Clean Plant DNA Kit)
40 pL internal control template

The internal control template - qPCR Extraction
Control Red, Meridian Bioscience - was included

to allow assessment and comparison of extraction
efficiency upon completion of the workflow. In total 6
plant samples (with 16 tomato leaf discs each) were
prepared for lysis.

Samples were homogenized using a Retsch Mixer Mill
at a speed setting of 100 for 5 minutes.

Following homogenization, samples were briefly
centrifuged and incubated in a water bath at 56°C for
30 minutes to ensure complete lysis.

During the incubation step, four 96-deep-well plates
containing the required wash buffers (GH Wash and
80% ethanol) and Elution Buffer were prepared, see
table 1.

After lysis, samples were centrifuged to pellet any
remaining debris. Subsequently:

100 pL of cleared lysate of each sample was
transferred into 8 clean wells of a 2.2 mL 96-deep-well
plate, generating 8 identical replicates per sample.

50 pL of Plant DNA Particle solution was added to
each well

The final extraction plate contained 6 x 8 identical
replicates for a total of 48 samples per plate.

All prepared plates were loaded into the CleanXtract
96 system according to Table 1. The “CXT96_CPL_
LF100_EX_V1"” protocol was then started on the
instrument and completed after 25 minutes.

TABLE 1. Specification plate positions and content for the plant genomic DNA extraction on the CleanXtract 96

Position ‘ Plate ‘ Plate Type ‘ Containing ‘ Volume

Binding 2,2 mL deep-well plate 100 pL lysate &50 pL Plant DNA Particle Solution 150 pL

3 Wash 2 2,2 mL deep-well plate 80% ethanol (not included in kit) 150 pL

5 Elution 2,2 mL deep-well plate Elution Buffer 100 pL

Upon completion of the DNA extraction process, all
plates were removed from the CleanXtract 96 and
the UV-decontamination program was initiated. The
elution plate containing the extracted genomic DNA
was sealed and stored at 2-8°C.

The entire extraction process described above, was
repeated two more times, resulting in a total of 3 x 48
tomato extracts equaling 144 in total.
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FIGURE 1. CleanXtract 96 and its carousel plate positions
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A visualization of the Ct values obtained for each
extracted sample across the individual extraction runs

Upon completion of the three extraction runs using
the CleanXtract 96, the DNA quality and extraction

performance were evaluated. DNA concentration of
each extracted sample was subsequently determined
by optical density (OD) measurement using the
DeNovix DS-11 spectrophotometer.

gPCR analysis targeting the internal extraction control
(spiked into each sample prior to extraction) was
performed on all extracted samples.

Results

The average DNA concentration across all 144
extracted samples was 14 ng/pL. With an elution
volume of 100 pL, this corresponds to an average total
yield of 1.4 pg DNA per extraction sample.

TABLE 2. OD measurements of genomic DNA extracted from
tomato leaf samples

ng/pL £ SD ‘ 260/230 + SD ‘ 260/280 + SD

n =144

Tomato leaf 14,0403 2,240,2 2,040,2

OD measurements confirmed the high purity of the
extracted tomato leaf DNA. A 260/230 ratio greater
than 2,0 and a 260/280 ratio greater than 1,8 indicate
the extracted DNA is free of proteins, polyphenols,
or other inhibitory plant-derived compounds,
demonstrating that the DNA is suitable for all

indicated downstream applications.

To further confirm compatibility of the Clean Plant
DNA Kit with downstream applications such as qPCR,
amplification was performed on DNA extracted from
tomato leaves that had been spiked with an internal
extraction control (Meridian Bioscience) prior to
extraction on the CleanXtract 96. gPCR analysis of
undiluted eluates targeting the internal control DNA
yielded an average Ct value of 30,20 + 0,37, which
falls within the expected range for the control DNA
used (Ct value of 29 + 1,6). These results demonstrate
consistent extraction performance and absence of
PCR inhibition.

Run to run variation of the extraction process
performed on the CleanXtract 96 was evaluated by
comparing the qPCR results obtained from each of
the three extractions, see Table 3.

TABLE 3. Comparison of qPCR results on Extraction Control RED
of the 3 CleanXtract 96 runs

‘ Ct+SD
(leanXtract 96 run 1 (n = 48) 29,840,3

(leanXtract 96 run 3 (n = 48) 30,4+0,2

is presented in Figure 2.

gPCR result of the Extraction Control RED
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FIGURE 2. qPCR result of qPCR Extraction Control RED DNA
(Meridian Bioscience) after the Clean Plant DNA extraction
procedure from tomato leaves.

By comparing the Ct values obtained by the 3
extractions performed on the CleanXtract 96, it can
be concluded the CleanXtract 96 delivers consistent
and reliable extraction results when used in
combination with the Clean Plant DNA Kit.

Overall, the data confirm high run-to-run
reproducibility and robustness of the extraction
workflow.

Between the 1x and 10x dilutions, a Ct value
difference of 3,46 was observed for tomato samples.
This shift is consistent with the expected ~3,3 Ct
increase for a tenfold dilution, indicating efficient
amplification and the absence of PCR inhibition.
These results confirm that no significant inhibition of
the polymerase reaction occurred due to polyphenols
or other plant-derived compounds. Furthermore, they
demonstrate that the amplification steps following
DNA extraction were successfully performed using the
Clean Plant DNA Kit.
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Conclusion

In this application note, the CleanXtract 96 system
was evaluated for its ability to extract genomic DNA
from tomato leaves using the Clean Plant DNA Kit. The
results confirmed successful DNA extraction with high
purity.

The extracted DNA demonstrated an OD260/230 ratio
greater than 2.0 and an OD260/280 ratio greater than
1.8, indicating minimal contamination from proteins,
polyphenols, or other inhibitory compounds. These
purity metrics confirm that the DNA is suitable for all
intended downstream applications.

gPCR analysis performed on undiluted eluates,
targeting the internal extraction control DNA, yielded
an average Ct value of 30,20 + 0,37. This result falls
within the expected range for the control DNA used
(Ct value of 29 + 1,6), further confirming consistent
and efficient extraction performance.

The Clean Plant DNA Kit has been successfully
implemented on the CleanXtract 96 instrument.

Overall, the combined workflow delivers:

« High run-to-run reproducibility
+ Consistent Ct values across extractions
+ Robust and reliable DNA recovery

These results demonstrate that the integration of the
Clean Plant DNA Kit with the CleanXtract 96 provides
a stable, standardized, and reliable extraction solution
suitable for routine molecular testing applications.

Materials
Catalog No# ‘ Description
(CPL-D01000 (lean Plant DNAKit (1000 preps)
(XT-T096 96-well tip-comb (50 pcs)

Related products
Catalog No# ‘ Description

(CPL-D10000 (lean Plant DNAKit (10000 preps)
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