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Value realization of biomedicine big data as the production factor:

starting from data elements

ZHANG Guo-Qing', ZHAO Guo-Ping', LI Yi-Xue'**
(1 Bio-Med Big Data Center, Shanghai Institute of Nutrition and Health, Chinese Academy of Sciences,
Shanghai 200031, China; 2 Guangzhou Laboratory, Guangzhou 510005, China)

Abstract: Biomedical big data (BMBD), which has emerged since the inception of genomics, systems biology,
translational medicine, and precision medicine, not only forms the foundation of data-intensive research in the
biomedical field, but also serves as a strategic asset with far-reaching implications for public health, societal
progress, and national security. Moreover, it plays a pivotal role in driving the expansion of the "big health" industry
through the application of artificial intelligence. Biomedical data exhibit heterogeneous complexity characterized by
their relevance to biology and medicine across different scales, multiple sources, high dimensions, and fine
granularity. Therefore, massive biomedical data with the 4V characteristics (Volume, Velocity, Variety, Veracity)
must undergo standardization, specification, integration, and sharing for collaborative analysis. This process is
essential to transform the sheer volume of biomedical data into biomedical big data, enabling these data to function
as essential production factors and realize their intrinsic value in the realm of healthcare and medical research. The
process of transforming massive data into BMBD with the value as production factors presents distinctive
opportunities and challenges, especially in the context of multi-omics and multimodal data, which now serve as the
foundation of biology and healthcare big data. In comparison to Europe and the United States, China's data
landscape is characterized as “abundant but not robust,” marked by low levels of openness and lack of integration,
which makes interactive data search and easy data assess a challenging task. Databases play a pivotal role as the
primary conduits for sharing biomedical data, and their data sources and sharing models directly influence the
process of extracting value from data elements. Data centers are responsible for both constructing and maintaining
databases, playing a pivotal role as significant contributors and advocates in the transformation of diverse data
elements into adaptable key production factors suitable for various application scenarios. As we strive to convert
data elements into production factors, we face challenges arising from disparities between governance capacity and
the scale of existing data and data standardization / standardized data collection, as well as a mismatch between
governance capacity and the scale of open data and data analysis and mining. It is imperative to strengthen the
foundational aspects of data governance and data sharing across three levels: data, databases, and data centers. We
have implemented a 1 (set of integrated interactive sharing guided data resource system)-2 (sets of standardized data
analysis platform)-3 (sets of science and technology driven governance platform for health medicine big data)-X
(sets of application scenario based knowledge mining Al analysis systems) BMBD technological engineering
system, guided by the principles of “safety and security assured management, information sharing, value-added
standardization, technological innovation, IP respected, and efficient utilization”. Our ongoing efforts are directed
towards transitioning the data center from its currently cost-burdened status to a value-added level, poised to offer
invaluable insights for unlocking the value of BMBD.

Key words: biomedical big data (BMBD); data elements; data factors; data sharing; data governance
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