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Strategic International Collaborative Research Program (SICORP)
Japan—UK Joint Research Program
Executive Summary of Final Report

1. Project title : [Alleviating the ‘Sample to Sequence’ Bottleneck Using Novel Microfluidic
Lab-on-a-Chip Nucleic Acid Extraction Technologies |
2. Research period : April 2018 ~ March 2022

3. Main participants :

Japan-side
Name Title Affiliation Role in the research project
Pl Tatsuhiro | Senior Japan Development and
Fukuba Researcher | Agency for evaluation of NA extraction
Marine-Earth | device. Management of the
Science and | project research at Japan-
Technology | side.
Collaborator | Teruo Professor The Development and
Fuijii University of | evaluation of microfluidic
Tokyo technology for NA
extraction and in situ gene
analysis device

Total number of participants throughout the research period: 2

UK-side
Name Title Affiliation Role in the research project
Pl Julie Adjunct National Development and evaluation of
Robidart fellow Oceanography | NA extraction protocol.
Centre Management of the project
research at UK-side.
Co-PI | Jonathan | Senior National Early concept discussions
McQuillan | Scientist Oceanography
Centre
Co-Pl | Matthew Professor | National Early concept discussions
Mowlem Oceanography
Centre
Resear | Susan Scientist National Development and evaluation of
ch Evans Oceanography | NA extraction protocol. Design,
Scienti Centre development and evaluation of
st microfluidic NA extraction
device.
Engin | Martin Senior National Design, development and
eer Arundell Engineer Oceanography | evaluation of microfluidic NA
Centre extraction device.
Collab | Annika Molecular | National Project management
orator | Simpson and Oceanography
microbiolo | Centre
gy facility
manager

Total number of participants throughout the research period: 6
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4. Summary of the international joint research

The objective of this research is to realize devices that will automate nucleic acid (NA)
extraction process, which is always a bottleneck in realizing fully automated molecular
biological analysis for genomic and transcriptomic analysis of NA such as DNA, RNA, and
environmental DNA of marine microorganisms. In order to realize a miniaturized NA
extraction device, the project aims to apply microfluidic devices and related technologies.
The UK-side will select and improve optimal NA extraction protocols for a wide range of
marine microorganisms, including phytoplankton, and proceed with the design and
fabrication of the NA extraction device. The Japan-side will re-evaluate the NA extraction
protocols using chemical lysis and solid-phase extraction with microfluidic device technology,
based on the in-situ gene analysis devices that have been developed so far, and will develop
the optimal NA extraction method and design and fabricate a NA extraction device. In addition,
we will promote the exchange of technology and knowledge while concurrently developing
unique technologies in Japan and the UK., in order to efficiently realize an optimized NA
extraction device. The final goal is to evaluate the possibility of fully automating the process
in the future by combining it with existing automated samplers and in-situ genetic analyzers.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

In this study, we evaluated and selected NA extraction protocols for automated gene
extraction devices that can be used for genomic analysis of marine environmental samples,
studied the specifications of practical NA extraction devices, and built and evaluated
prototypes of the NA extraction devices in a joint Japan-UK framework.

As a result, prototypes of automated NA extraction devices that can be integrated with
various types of in-situ samplers were completed, and its performance was demonstrated
using actual marine samples.

5-2 Synergistic effects of the joint research

In this study, both Japan and UK research teams were able to proceed the development
and evaluation of NA extraction devices effectively by collaborating on R&D by utilizing our
respective technological seeds toward the clear goal of automating NA extraction. It has
resulted in the completion of the development and evaluation of practical and versatile NA
extraction devices both on Japan and UK side based on the microfluidic technology which
can contribute to future miniaturization of the in-situ instrument.

By organizing and managing the international collaboration team which shared the clear
research objectives based on the exchange of information through workshops and other
means of meetings, we were able to promote development with a particular focus on
integrating each other's technologies with those of the other side.

5-3 Scientific, industrial or societal impacts/effects of the outputs

In this research, we have completed a prototype of automatic NA extraction devices that
can be integrated with in-situ genetic analyzers currently under development as part of the
project supported by the Ministry of Education, Culture, Sports, Science and Technology
(MEXT), and have proceeded to demonstrate its performance. Currently, the
commercialization of the device is under consideration together with automated samplers. At
the same time, we are considering applying for a patent for improvements in extraction
efficiency. Regarding the fabrication of the device, we are considering the simplification the
device design to facilitate fabrication by private companies in future.
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