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NEW APPROACH TO SINGLE-CELL RNA STRUCTURE
SEQUENCING UNVEILS BIOMARKERS FOR HUMAN
DEVELOPMENT AND DISEASE

Different cells have different RNA structures and studying those structures offers insights into cell functions.
Photo credit: A"STAR’s GIS

Singapore — Researchers from A*STAR’s Genome Institute of Singapore (GIS) have
found an innovative approach to sequencing single-cell ribonucleic acid (RNA) to
study the roles of RNA structure in individual cells. As RNA shapes in individual cells
can vary and drive different functions, studying the collective RNA shapes in many
cells may overlook the individual variability in both RNA structure and function.

Named Sc-SPORT for Single Cell Structure Probing Of RNA Transcripts, this new
approach is able to identify biomarkers crucial for human development and disease,
based on shape rather than sequence. While single-cell gene expression analysis has
shown the extent of diversity that is present in seemingly similar individual cells, it was
unclear whether other elements could also influence cell fate. Through this approach,
researchers can now use RNA structure as an additional level of information to identify
cell types in development and diseases.

The paper, “RNA structure profiling at single-cell resolution reveals new determinants
of cell identity” was published in Nature Methods on 4 January 2024.
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In the past decade, understanding different components in individual cells through
diverse single-cell sequencing technologies have progressed by leaps and bounds.
As researchers delve deeper into the layers of individual cells, predicting cellular
trajectories become increasingly accurate.

Led by A*STAR’s GIS Deputy Executive Director and Principal Investigator, Dr Wan
Yue and A*STAR'’s GIS fellow Dr Jiaxu Wang, in collaboration with Dr Roland Huber,
Principal Investigator, A*STAR’s Bioinformatics Institute (BIl), this study marks the first
exploration of RNA structure at a single-cell level, specifically targeting rare cell types
and RNA structure heterogeneity. In the past, when studying the structure of RNA in
large quantities, researchers required millions of cells to begin. Such an approach led
to a generic overview, combining all the shapes from all the cells, which made it hard
to see the specific differences in RNA structure among individual cells. Now, by
performing RNA structure probing in single cells, researchers can better appreciate
the information present in each cell and identify when the cells could go wrong.

The study of RNA structure in single cells opens doors to identifying structure
biomarkers in individual cells that can be dysregulated in disease, adding an additional
layer of information to existing single-cell information. This RNA structure could serve
as a novel biomarker or drug target for diseases whereby the RNA levels do not
change. It would enable researchers to identify cell types based on RNA structure in
addition to RNA expression and better understand how RNA viruses can fold in
individual cells. Currently, the team is optimising scale-up approaches for single-cell
RNA structure sequencing and applying this approach to more complex cell
developmental process and cancer.

Dr Wan Yue said, “Unlike traditional methods that study millions of cells at once, this
breakthrough enables the examination of RNA structures in each cell individually,
unveiling unigue patterns and biomarkers, enriching our understanding of cellular fate.
In the face of the COVID-19 pandemic, caused by an RNA virus, understanding how
RNA folds within cells becomes paramount. This study not only sheds light on the
fundamental functions of RNA but also paves the way for unprecedented insights into
the potential of RNA as a game-changer in biomedical sciences.”

The findings in this latest paper are also uniqgue compared to earlier studies due to the
ability to reduce millions of cells to a single-cell level for RNA structure sequencing.

Acting Executive Director at A*STAR’s GIS, Professor Liu Jian Jun said, “In the fast-
evolving landscape of RNA research, the work conducted at GIS underlines our
commitment to deciphering the complexities of RNA. The heightened awareness of
RNA's role, especially in the context of the COVID-19 pandemic, contributes to better
pandemic preparedness and offers new insights for potential treatments against RNA
viruses.”
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For media queries and clarifications, please contact:

Ceres Maia llagan

Officer, Office of Corporate Communication & Office of Research Planning
Genome Institute of Singapore

Email: Ceres _Maia_llagan_from.tp@agis.a-star.edu.sg

Eliza Lim

Senior Manager, Office of Corporate Communication and Office of Research Planning
Genome Institute of Singapore

Email: Eliza_Lim@gqis.a-star.edu.sg

About A*STAR’s Genome Institute of Singapore (GIS)

The Genome Institute of Singapore (GIS) is an institute of the Agency for Science,
Technology and Research (A*STAR). It has a global vision that seeks to use genomic
sciences to achieve extraordinary improvements in human health and public
prosperity. Established in 2000 as a centre for genomic discovery, the GIS pursues
the integration of technology, genetics and biology towards academic, economic and
societal impact, with a mission to "read, reveal and (w)rite DNA for a better Singapore
and world".

Key research areas at the GIS include Precision Medicine & Population Genomics,
Genome Informatics, Spatial & Single Cell Systems, Epigenetic & Epitranscriptomic
Regulation, Genome Architecture & Design, and Sequencing Platforms. The
genomics infrastructure at the GIS is also utilised to train new scientific talent, to
function as a bridge for academic and industrial research, and to explore scientific
questions of high impact.

For more information about GIS, please visit www.a-star.edu.sg/qgis.
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About the Agency for Science, Technology and Research (A*STAR)

A*STAR is Singapore's lead public sector R&D agency. Through open innovation, we
collaborate with our partners in both the public and private sectors to benefit the
economy and society. As a Science and Technology Organisation, A*STAR bridges
the gap between academia and industry. Our research creates economic growth and
jobs for Singapore, and enhances lives by improving societal outcomes in healthcare,
urban living, and sustainability. A*STAR plays a key role in nurturing scientific talent
and leaders for the wider research community and industry. A*STAR’s R&D activities
span biomedical sciences to physical sciences and engineering, with research entities
primarily located in Biopolis and Fusionopolis. For ongoing news, visit www.a-
star.edu.sg.

Follow us on
Facebook | LinkedIn | Instagram | YouTube
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