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Worldwide Status of Scientific Research Collaboration in Pharmaceutical Synthetic Biology
CHEN Juan ,XU Dongzi,ZHANG Ting ,PAN Lizi,YAN Shu,OUYANG Zhaolian
(Institute of Medical Information ,Chinese Academy of Medical Sciences,Beijing,China  100020)

Abstract: Objective
biology. Methods

the change trend of global and national quantity of publications in this field was analyzed. A global collaboration network was

To analyze the worldwide status of scientific research collaboration in the field of pharmaceutical synthetic

Papers related to pharmaceutical synthetic biology in the Web of Science were searched on June 29,2023, and

constructed, and the technique for order preference by similarity to ideal solution (TOPSIS) method was used to evaluate the
importance of countries and institutes in global collaboration. The collaboration preference of different institutes was evaluated. The
A total of 1 968
scientific and technological papers in the field of pharmaceutical synthetic biology were searched globally, of which 1 777

leading research team was identified based on the quantity of publications of corresponding author. Results

(90.29%) were published since 2013. The United States had the largest quantity of publications (624 papers) , collaborators (40
collaborators) and highest collaboration frequency (283 times) ,and its TOPSIS score ranked the first in the world. China had a
little smaller quantity of publications than the United States (527 papers),but its compound growth rate in the past 10 years was
significantly higher than that of the United States (31.80% wvs. 6.24%) ,and its TOPSIS score ranked the fourth in the world.
Technical University of Denmark, Chinese Academy of Sciences, University of California, Berkeley, Harvard University, Massachusetts
Institute of Technology had a large quantity of collaborators (= 10 collaborators) and high collaboration frequency (> 20 times),
and their TOPSIS scores ranked the top five in the world. Among the above five institutes, the first two had low clustering
coefficients (0.24,0.23) but high betweenness centralities (0.23,0.15),while the last three had low clustering coefficients (0. 38,
0.30, 0. 18) but relatively moderate betweenness centralities (0. 10, 0.10, 0.09). A total of 23 corresponding authors (teams)
published no less than five papers in this field globally,with the most in the United States (eight corresponding authors) , followed
by China (five corresponding authors). Conclusion Pharmaceutical synthetic biology developes rapidly in the past 10 years, with
the United States and China being active in this research field. The United States is the center of global collaboration network,
China, the United Kingdom and Germany are the important participants in international collaboration. The Chinese Academy of
Sciences and the Technical University of Denmark are the important bridges connecting domestic and international research
institutes, while Massachusetts Institute of Technology, Harvard University and the University of California, Berkeley and other
institutes are the centers of their own small - scale research fields.

Key words:pharmaceutical synthetic biology;social network analysis;scientific research collaboration ; country;institute ; bibliometrics
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Tab.1 Results of importance assessment of countries in scientific research collaboration network
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Fig. 4 Scientific research collaboration among institutes
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Tab.2 Results of importance assessment of institutes in scientific research collaboration network
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Tab.3 Corresponding authors (teams) with large quantity of publications
5 BEMEE Bt L4 RIESEA %% Bi  ALZ(R)
1 Fussenegger Martin - A EHAHE L/ CERKSE  Swiss Fed Inst Technol / Univ Basel — Dept Biosyst Sci & Engn tht 24
2 Zhao Huimin FHEPRE Univ [llinois Dept Chem & Biomol Engn £ 14
3 Smolke Christina D~ Ar324 X & Stanford Univ Dept Bioengn £ 10
4 Facchini Peter ] FRREZXF Univ Calgary Dept Biol Sci PLE SN 9
5 Koffas Mattheos A G #-4$)# LF 1% Rensselaer Polytech Inst Dept Chem & Biol Engn E3 9
6 BIE XERF Tianjin Univ RIFGEHH LR T E 9
7 Scrutton Nigel S C TP Univ Manchester Manchester Inst Biotechnol ® 8
8 Wright Gerard D PSR P McMaster Univ MG DeGroote Inst Infect Dis Res JLE SN 8
9 &% GHEAKT Capital Med Univ PEAEZERAGHF R 7 7
10 Jewett Michael C BLKF Northwestern Univ Dept Chem & Biol Engn ¥ 7
11 Lu Timothy K RAEBLZER MIT Synthet Biol Ctr, Dept Elect Engn & Comp Sci % 7
12 Elani Yuval RHFBFR Imperial Coll London Dept Chem Engn ® 6
13 24 kRBIRF Beijing Inst Technol AR ERAEN IR F PE 6
14 Paddon Chris J Amyris 23] Amyris Ine £ 6
15 Sohng Jae Kyung LS O SunMoon Univ Dept Pharmaceut Engn & Biotechnol % 6
16 Chang Michelle CY  An il X 544 £ A 94 Univ Calif Berkeley Dept Chem & Biomol Engn £ 5
17 Herdewijn Piet L kEF Katholieke Univ Leuven Rega Inst Med Res oA B 5
18 A%k b E A Chinese Acad Sci KL AHEARIR I P 5
19 Keasling Jay D K AR Univ Calif Berkeley Dept of Bioengineering £ 5
20 Nielsen Jens FREHMEIZR Chalmers Univ Technol Dept Biol & Biol Engn Thit 5
21 Robinson Tom I %520 ARk S RA@A R HT Max Planck Inst Colloids & Interfaces  Dept Theory & Biosyst b 5
22 Weber Wilfried hERXREF Univ Freiburg Dept Mat Sci 14 5
23 AEX ThKE Jiangnan Univ A IRFR i 5
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