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Interdisciplinary Measurement of Pharmaceutical Synthetic Biology Based on Fund Projects
YAN Shu,CHEN Juan,OUYANG Zhaolian
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Abstract: Objective To measure the interdisciplinary degree and trend of researches in pharmaceutical synthetic biology, and to
identify the key disciplines in this field. Methods Global fund projects of pharmaceutical synthetic biology were searched by the
Dimension database, relevant papers of project outcome were extracted from the Web of Science. The disciplines and sub -
disciplines involved in papers were analyzed through the disciplinary classification system of Journal Citation Report (JCR) in the
Web of Science to calculate the variety, balance and specialization of interdisciplinary researches in the pharmaceutical synthetic
biology, and the key disciplines were identified. Results The United States,the United Kingdom and China funded a large quantity
of research projects in pharmaceutical synthetic biology (463,295 and 100 ones respectively),with substantial technological outputs;

Japan, the European Union and other European countries had also funded some projects in this field. The researches in
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pharmaceutical synthetic biology involved multiple disciplines, showing a high interdisciplinary variety. However, as the variety
increased, the interdisciplinary balance decreased in fluctuation and remained low since 2011, indicating an uneven distribution of
research across disciplines,with a focus still in a few disciplines. The specialization remained stable since 2006, indicating that there
was no significant change in the specialization degree in this field. Biology and biochemistry, chemistry, clinical medicine, physics and
materials science were the key disciplines in this field, among which biology and biochemistry were the most key disciplines in
research of the United States, the United Kingdom and China. Biochemisiry and molecular biology, biotechnology and applied
microbiology, microbiology, cell biology, organic chemistry were the key sub - disciplines, while pharmacology and pharmaceutics,
immunology and oncology were the key sub - disciplines in clinical medicine. Conclusion The researches on pharmaceutical
synthetic biology involve multiple disciplines,but the key disciplines still focus on biology and chemistry,with a high specialization.
The application and transformation of synthetic biology in the clinical and pharmaceutical fields is still in the development stage. We

should improve the top — level design based on the interdisciplinary characteristics,give attention to fundamental theoretical research

in this field and development of common frontier technology,and promote its transformation to clinical application.
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Fig.1 Funders of research projects in pharmaceutical synthetic biology
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Fig.2 Quantity of relevant papers of project outcome and corre-

sponding disciplines in pharmaceutical synthetic biology
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Fig.3 Interdisciplinary characteristics and change trends of

researches in pharmaceutical synthetic biology
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