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● Automation methods can deliver quality, consistent library preparation to help
avoid re-running a costly ﬂow cell. However, traditional automation requires
commitment to few protocols and necessitates high throughput and batching to
justify the investment of time, space, and capital.
● We deployed digital microﬂuidics for hands-off automation of off-the-shelf
protocols for extracting DNA from whole blood followed by library preparation: 1)
Illumina Lysis Reagent Kit, 2) Illumina DNA PCR-free Prep Kit with tagmentation.
Library preparation using the Miro Canvas was compared to manual preparation.
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DNA extracted using the Illumina Lysis Reagent Kit
yielded an adequate amount of input DNA for the
downstream Illumina DNA PCR-free Prep Kit.
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Miro Technology (Miroculus) consists of a) single-use cartridges, b) Miro Canvas,
and c) software for automated protocol execution.
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Miro Canvas performs the entire DNA extraction workﬂow on the ﬁrst cartridge.
Puriﬁed DNA is collected from a recovery inlet in the ﬁrst cartridge, mixed with
the tagmentation master mix, and introduced into the second cartridge for
library preparation.
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Reagent volumes in these protocols range from 5 μL to 280 μL.
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Introduction
● There is increasing demand for PCR-free WGS (e.g. rapid diagnosis in the NICU,
Tumor/Normal somatic sequencing) for the identiﬁcation of variants without
ampliﬁcation-associated artifacts.

Illumina DNA PCR-free Prep Kit with Tagmentation

b) Miro Technology utilizes electromechanical forces to manipulate ﬂuids across a
surface of patterned electrodes in an automated fashion. It integrates key
operations to perform a wide range of processes:
● Dispense, merge, and mix
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Final library yields are comparable to manual
preparation, and low pass sequencing of Miro Canvas
and manually prepared libraries showed good
correlation of % bases covered at 1X over passed ﬁlter
reads.
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Conclusions

c) Intuitive software with drag-and-drop interaction for building protocols.

Miro Canvas successfully automated DNA extraction from whole blood followed
by library preparation for Next-Generation Sequencing using a single system
using versatile cost-effective, disposable cartridges. Future studies will examine
its compatibility with saliva as input in addition to blood.
The size selection step was optimized to a single right side selection with a bead
ratio of 1.6X. Shallow sequencing of 300 ng libraries conﬁrmed that the 1.6X ratio
resulted in the expected insert size of ~425 bp. With this same ratio, we observe
the lowest % excluded total and % excluded overlap metrics.

Shallow sequencing of the Illumina DNA PCR-free libraries demonstrated
comparable yields and coverage compared to manually prepared libraries.
The use of Miro Canvas signiﬁcantly decreases hands-on time while matching or
exceeding metrics from manual preparation, and has the potential for
personalizing and accelerating genetic testing using NGS analysis.

