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Research progress on biosynthesis and metabolic regulation of
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Abstract: Salinomycin, an important antibiotic widely used in animal husbandry, is a potential
drug with anti-tumor stem cell effect. Its biosynthesis and metabolic regulation mechanism have
received increasing attention. In this paper, we reviewed the biosynthesis mechanism of
salinomycin in Streptomyces albus and the recent progress in the study of its secondary
metabolism regulation, aiming to propose some strategies to improve salinomycin production
through secondary metabolism regulation technology by analyzing the key proteins of
salinomycin biosynthesis gene cluster, key enzymes and regulatory factors of polyketone
skeleton chain synthesis. It provides reference for further development of high-yield
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salinomycin industrial strains.
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Figure 1

Molecular structure of salinomycin[l].
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# 1 Streptomyces albus XM211 F1 Streptomyces albus DSM 41398 i B £4 Y& s EE FEXTEE
Table 1 Comparison of the gene clusters of salinomycin biosynthesis from Sreptomyces albus XM211 and

Sreptomyces albus DSM 41398
Gene in S albus  Gene in S albus Function
XM211 DSM 41398
orf9 salN Putative regulator
orf10 salO Putative regulator
orfll salP 3-hydroxybutyryl-CoA dehydrogenase, HADH
orfl2 salQ 3-oxoacyl-(acyl-carrier-protein) synthase, mitochondrial
sinAl salAl Polyketide synthase KSQ, AT, ACP, KS, AT, DH, KR ACP, KS, AT, DH, ER, KR, ACP
sinA2 salAll Polyketide synthase KS, AT, DH, KR, ACP, KS, AT, DH, ER, KR, ACP
sinA3 salAlll Polyketide synthase KS, AT, ACP, KS, AT, KR, ACP
sinA4 salAlV Polyketide synthase KS, AT, KR, ACP
slnA5 salAV Polyketide synthase KS, AT, DH, ER, KR, ACP, KS, AT, KR, ACP
sinA6 salAVI Polyketide synthase KS, AT, DH, ACP
sinA7 salAVI| Polyketide synthase KS, AT, KR, ACP
sinA8 salAVIII Polyketide synthase KS, AT, KR, ACP, KS, AT, DH, ER, KR, ACP
sinA9 salAlX Polyketide synthase KS, AT, KR, ACP, KSX
sinBI salBlll Epoxide hydrolase/cyclase
sinDI sal Gl Putative type II thioesterase
sinM salE Putative O-methyltransferase
sinC salC Epoxidase
sinE salF Ferredoxin
sinR saldJ Regulatory
sinF salD Cytochrome P450
sinTI salH Putative salinomycin export
sinTlI sall Putative salinomycin export
sinBl| sal Bl Epoxide hydrolase/cyclase
sinBI1I salBII Epoxide hydrolase/cyclase
sinDl1 salGll Putative type II thioesterase
orfl6 sal X Non-ribosomal peptide synthase C, PCP
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Figure 2 Arrangement of gene clusters for salinomycin biosynthesis!''!.
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Figure 3 The biosynthetic pathway of precursors in salinomycin biosynthesis!'*). ACC: Acetyl-CoA carboxylase;
PCC: Propionyl-CoA carboxylase; BCC: Butyryl-CoA carboxylase; MCM: Methylmalonyl-CoA mutase;
CCR: Crotonyl-CoA reductase; ICM: Isobutyryl coenzyme A mutase.
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Figure 4 The proposed biosynthetic pathway of salinomycin
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Figure 5 Schematic diagram of precursor regulation
in salinomycin biosynthesis. The red arrows
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salinomycin yield**.
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