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Suggestions on the value realization of patent microbial resources
in China
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Abstract: The dynamic balance between the preservation and distribution of microbial patent
strains, the “gene chips” of biotechnology, has become a crucial benchmark for assessing a
country’s competitiveness in the bioeconomy. By comparing the global data on the preservation
and distribution of patent strains from 2001 to 2023, this paper systematically analyzes the gaps
between China, the United States, and other countries in terms of resource reserves and circulation
efficiency. The results revealed that while China was a global leader in preservation volume, its
strain distribution rate lagged far behind the international level, which restricted technological
innovation and industrial transformation. This study proposes comprehensive strategies such as
optimizing the preservation systems, enhancing policy coordination, promoting industry-education-
research collaborative innovation, strengthening international cooperation, and applying artificial
intelligence and blockchain technologies throughout the entire chain. These strategies are designed
to enhance the utilization rate of microbial strains, activate the value of China’s patent microbial
resources, and position China at the forefront of the global bioeconomy.

Keywords: microbial patent strains; preservation and distribution; distribution rate; value of
microbial resources
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Table 1 Cumulative deposits and samples of global patent microorganisms in 26 countries, 2001-2023
No. Country Deposits (strains) Deposits global ~ Samples (strains) Samples global Distribution
share (%) share (%) ratio (%)
1 China 56 038 48.68 1 948 8.02 3.48
2 USA 23 478 20.40 12217 50.28 52.04
3 Republic of Korea 9940 8.64 2071 8.52 20.84
4 Germany 5407 4.70 2231 9.18 41.26
5  Japan 4499 3.91 1 494 6.15 33.21
6 United Kingdom 4172 3.62 1119 4.60 26.82
7  France 3462 3.01 1240 5.10 35.82
8 India 1684 1.46 58 0.24 3.44
9  Spain 1164 1.01 449 1.85 38.57
10 Poland 793 0.69 78 0.32 9.84
11 Belgium 786 0.68 345 1.42 43.89
12 Canada 748 0.65 128 0.53 17.11
13 Netherlands 637 0.55 219 0.90 34.38
14 Australia 546 0.47 37 0.15 6.78
15 Russian Federation 296 0.26 110 0.45 37.16
16 Bulgaria 252 0.22 192 0.79 76.19
17  Chile 250 0.22 59 0.24 23.60
18 Mexico 241 0.21 0 0.00 0.00
19 Hungary 223 0.19 60 0.25 2691
20 Italy 161 0.14 15 0.06 9.32
21  Czech Republic 137 0.12 203 0.84 148.18
22 Latvia 69 0.06 11 0.05 15.94
23 Finland 53 0.05 3 0.01 5.66
24 Morocco 41 0.04 0 0.00 0.00
25 Switzerland 30 0.03 12 0.05 40.00
26  Slovakia 5 0.00 1 0.00 20.00
Total 115112 100 24 300 100 -
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microorganisms, 2001-2023.
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Figure 2 Annual deposits of patent microorganisms
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Depository Deposits Samples Distribution
center (strains) (strains) ratio (%)
CGMCC 30944 1063 3.44
CCTCC 20 865 797 3.82
GDMCC 4229 88 2.08
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