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Progress in green enzymatic catalysis for antibiotic production
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Food and Drug Control, Beijing 102629, China)

Abstract: As indispensable medications in the medical field, antibiotics face severe challenges such as high
pollution and high energy consumption in their traditional chemical synthesis processes. The novel enzymatic
catalytic process, leveraging the catalytic properties of enzymes and the advantages of environmental friendliness,
has emerged as a new direction for the green development of the antibiotic industry. This paper focuses on the
application progress of the novel enzymatic catalytic process in the green synthesis of antibiotics, systematically
claborates on its catalytic mechanism, and analyzes the specific applications and advantages of this process in the
production of antibiotics such as f-lactams, aminoglycosides, and macrolides. Meanwhile, it points out the issue
that catalyst residues during the production process affect the quality and safety of pharmaceutical products, and
discusses the current challenges confronted by the novel enzymatic catalytic process for antibiotics. Finally, by
applying cutting-edge technologies including synthetic biology and artificial intelligence, this paper provides a
theoretical basis and solutions for breaking through existing technical limitations and promoting the green
upgrading of the antibiotic industry.
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Figure 1 Enzymatic synthesis of 6-APA and semisynthetic antibiotic. 6-APA: 6-Aminopenicillanic acid
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Figure 4 Biosynthesis of erythromycin. EB: Erythronolide B; MEB: 3-a-Maltosylerythronolide B; ErD: Erythromycin D
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Table 1 Residue limits for host cell proteins (HCP) in major recombinant biologics - Chinese Pharmacopoeia (ChP) 2020 edition™”. CHO:

Chinese hamster ovary

No. Variety Limit Expression system

1 Recombinant hepatitis B vaccine 1.0% Hansenula polymorpha
2 Recombinant hepatitis B vaccine 0.05% CHO cell
3 Human interferon a1b 0.10% Escherichia coli
4 Recombinant human interferon a2« for injection 0.050% Escherichia coli or Saccharomyces cerevisiae
5 Interferon a1b for injection 0.050%, 0.02% Yeast and Pseudomonas expression
6 Human interleukin-2 injection 0.10% Escherichia coli
7 Recombinant human interleukin-11 for injection 0.05% Escherichia coli
8 Nimotuzumab injection 0.01% Murine myeloma cell
9 Conbercept ophthalmic injection 30 ng'mg’ CHO cell

10 Human insulin 10 ng'mg’! Approved engineered bacteria

11 Insulin glargine 10 ng-mg”! Approved engineered bacteria

12 Insulin lispro 10 ng-mg’! Approved engineered bacteria

13 Recombinant human growth hormone for injection 10 ng-mg’! Human growth hormone-engineered cells
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Figure 6 Typical MS/MS spectra of the signature peptides, A, B and C for PGA type [-E. coli strain, D, E and F for PGA type 11—
Achromobacter sp. CCM 4824 strain. A: LPVPGTGK; B: TVHGNILQTDQTTQTAYAK; C: LTADQAWDVIR; D: AVQGLPADDPR;

E: SVHGLIVK; F: FDDAQHVAYAK
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