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Abstract: Synthetic biology is an emerging and popular engineering science in the field of life sciences. Its

essence is to rationally design, transform and even re-synthesize biological systems according to specific goals
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under the guidance of engineering thoughts, and to study the life sciences by constructing artificial biological
systems. The core of basic problems or major challenges of humum beings is to understand the essence of life (build
to learn) and creating social and economic value (build to use) through research. Synthetic biotechnology has been
evaluated by many countries as one of the disruptive technologies in the future. Synthetic biology has become a
innovative science and technology field that developed countries such as Europe and the United States are striving to
develop, and has broad application prospects in the biomedical field. Based on bibliometrics and patent analysis of
synthetic biomedicine, starting from 2014, synthetic biomedicine-related literature and patents have shown
explosive growth. The development of synthetic biomedicine in the United States has first-mover advantages,
outstanding achievements, and China catching up with and surpassing, and its strength is outstanding. This article
analyzes the development trend of synthetic biomedicine applications in order to provide a reference for the

development and layout of synthetic biomedicine in our country.
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kit B ZE N TS=(("synthe* biology" or "Gen* editing"or CRISPR or"synthe* genome" or
"synthe* chromosome" or "gene assembly" or "DNA assembly" or "synthe* genomics" or "synthe*
life" or "chromosome biology" or "genome engineering” or"DNA-based data storage" OR "DNA
comput*" or "unnatural nucleotide" or "unnatural amino acid" or "de novo protein" or "directed
evolution protein" or "genetic* circuit" or "genetic* logic gate" or "biosynthetic* pathway" or
"protocell" or '"artificial cell" or "reconstitut® cell" or "metabolic engineering"” or '"synthe*
microbiome" or "synthe* microbiota" or "synthe* microbial communities”" or "synthe* microbial
consortia" or "microbiome engineering" ) or ("synthe* biology" and "AI") or ("synthe* biology"and
"machine learning" ) or ("synthe* biology" and "rational design") or ("synthe* biology" and
modeling)or ("synthe* biology" and “quantitative*” ) or ("synthe* biology" and "automat*") or
("synthe* biology" and "robot*"))and (“medic*” or “therap*”).

2.1 RXFETNES



W TFES AL, SRR A R SO R BRI (2021 ERUFATERE) o WES
BRAT A A I E, S SRS RS RSB EE N &, JUHAE R R 22 K 4%
N, MM 2014 FETFGG, EREMESMAR X ERE LA K (B 1D .

2500
2000
€& 1500
il
2 1000
500 I ‘
0 ------...lIIII I
= N O F 0N O I~ 0 O O 4 AN OO & 1N W N 0 OO O -
O O O O O O OO0 O 0O =™ = = = = = = =S = = N
0O O 0O 6 O 0O 0O 0O 0O 0O 0O O O O 0O O © O © O O
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN NN NN
F

B 1A AR B 22 U SRR ) A
Fig. 1 Annual distribution of papers published in the field of synthetic biomedicine
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Fig. 2 Main countries published in the field of synthetic biomedicine
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Table 1 Number of papers published by major institutions in the field of integrated biomedical science,

highly cited papers and hot papers
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Table 2 Distribution of authors with the top 10 highly cited papers in the field of synthetic

biomedicine

Frs fE& FTRE SN WU [ 5 R
1 Zhang Feng i A 5 T KH 15
2 Joung, J. Keith JRAS SR Bt FEH 10
3 June, Carl H. EA LR K EH 9
4 Gersbach, Charles A. LivNS FH 8
5 Anderson, Daniel G. JoRA B A e ESEE) 7
6 Doudna, Jennifer A. T2 SE R 53 42 I 7
7 Porteus, Matthew H. WrdaAR K *[H 7
8 Liu, David R. AT LT SK[H 6
9 Gregory, Philip D. Sangamo Therapeut 2 ] FEH 5
10 Holmes, Michael C. Ambys Medicines A 7] S 5
11 Li, Haoxin LR FH 5
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Table 3 Representative literature in the field of synthetic biomedicine

5 €2 eI RSCIN (A (=1 TR
1 Genome-Scale CRISPR-Cas9 Knockout Screening in Human Cells Science 2014 Shalem, Ophir 2290
2 Double Nicking by RNA-Guided CRISPR Cas9 for Enhanced Genome Editing Specificity Cell 2013 Ran, F. Ann 1839
3 High-frequency off-target mutagenesis induced by CRISPR-Cas nucleases in human cells Nature 2013 Fu, Yanfang 1673

Biotechnology
4 In vivo genome editing using Staphylococcus aureus Cas9 Nature 2015 Ran, F. Ann 1224
5 High-fidelity CRISPR-Cas9 nucleases with no detectable genome-wide off-target effects Nature 2016 Kleinstiver, Benjamin P. 1118
6 Rationally engineered Cas9 nucleases with improved specificity Nature 2016 Slaymaker, lan M. 1064
7 High-level semi-synthetic production of the potent antimalarial artemisinin Nature 2013 Paddon, C. J. 949
8 Next-generation characterization of the Cancer Cell Line Encyclopedia Nature 2019 Ghandi, Mahmoud 294
9 The CoQ oxidoreductase FSP1 acts parallel to GPX4 to inhibit ferroptosis Nature 2019 Bersuker, Kirill; 178
10 Complete biosynthesis of cannabinoids and their unnatural analogues in yeast Nature 2019 Luo, Xiaozhou 120
11 Selective organ targeting (SORT) nanoparticles for tissue-specific mRNA delivery and Nature 2020 Cheng, Qiang 64
CRISPR-Cas gene editing Nanotechnology
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Fig. 3 Patenting trends in the field of synthetic biomedicine
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Fig. 4 Distribution of patents in the field of synthetic biomedicine by country/region
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Fig. 5 Trends of the source countries/regions of patents in the field of synthetic biomedicine
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Table 4 Key technological flows in the field of synthetic biomedicine (unit: piece)
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