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Progress of microbial co-culture in new compound mining
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Abstract: Microbial secondary metabolites have been an important source of drugs and their leading
compounds because of their novel chemical structures and various biological activities. However, in
recent years, there is a high frequency of re-discovery and a low frequency of new discovery of
active compounds from microbial pure culture. As microbial co-culture is closer to the natural
environment of microbial growth, it plays an important role in new compound mining. Here, we
review the progress of new compound mining through co-culture from fungi vs fungi and fungi vs
bacteria, and the current problems of this field for future research is also mentioned.
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Table 1 The number of active substances founded in fungi vs fungi co-culture over the past five years

Co-culture strains (fungi) Product Activity Reference

Talaromyces siamensis & Phomopsis sp. BE-31405 Anti-fungal/bacteria [14]
Penicillium citrinum & Beauveria felina Citrifelins A & B Anti-bacteria [15]
Fusarium solani & Talaromyces sp. Coculnol Anti-virus [16]
Phomopsis sp. K38 & Alternaria sp. E33 Cyclopeptide Anti-fungal [17]
Alternaria tenuissima & Nigrospora sphaerica Stemphyperylenol Anti-fungal [18]
Two unidentified fungi Marinamide, methyl marinamide Anti-tumor [19]
Alternaria tenuissima & Fusarium culmorum/Fusarium  Deoxynivalenol, Zearalenone Anti-bacteria [20]
graminearum

Two marine-derived mangrove epiphytic Aspergillus sp. Aspergicin, Neoaspergillic acid Anti-bacteria [21]
Two unidentified fungi Xanthone derivative Anti-fungal [22]
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Figure 2  Structure of new compounds founded in fungi vs fungi co-culture products
Note: A: BE-31405; B: Citrifelins A and B; C: Coculnol; D: Marinamide and methyl marinamide.
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Table 2 The number of active substances founded in bacteria vs fungi co-culture over the past five years

Co-culture strains (fungi & bacteria)

Product Activity Reference

Fusarium pallidoroseum &  Saccharopolyspora

N-demethylophiosetin

Anti-tumor [27]

erythraea pallidorosetin A & B

Rhizopus microsporus & Burkholderia gladiol iso-enacyloxin Illa Anti-fungal/bacteria  [28]

Aspergillus fumigatus & Streptomyces bullii 1-10 Anti-parasitic [29]

Fusarium tricinctum & Bacillus subtilis 1-3 (Figure 3) Anti-bacteria [30]
Enniatin Al

Aspergillus fumigatus & Sphingomonas sp. Glionitrin B Anti-tumor [31]

Aspergillus fumigatus & Streptomyces peucetius N,N’-((12,32)-1,4-bis(4-methoxypheny!) Anti-tumor [32]

buta-1,3-diene-2,3-diyl) diformamide

Rateb 2@ 114 il 2514 (Aspergillus fumigatus)
F4% 5 T8 (Streptomyces bullii) B 3%, BB 4T
10 X PIRRE A T E S, B
24 1. Ergosterol; 2. Brevianamide F; 3:
Spirotryprostatin A; 4: 6-Methoxy spirotryprostatin
B; 5 il 6: Fumitremorgin C M HATEY; 7.
Fumitremorgin B; 8: Verruculogen; 9 #1 10:
11-O-methylpseurotin A S H G441k, Ho k546,
7. 8 HA B EMPUA A RIEE LA EEAE T ; Ola
25 l30L3 b = 2R MF(Fusarium  tricinctum) FIAG 4L 257

6 7

HO

FFRI (Bacillus subtilis)teb55%, &I 3 MWtk a4)
Macrocarpon C., N-(carboxymethyl)- anthranilic acid #1
Citreoisocoumarinol (&1 3), T ELEATHURTE ) B Gk
JIEZ AL (Enniatin AL)7= 5 78 f%; Zuck %82
1 1 4 il 2 B (Aspergillus  fumigatus) A1 55 2
(Streptomyces peucetius) 15 FE, K IPIA 4B L
HIEAY) Fumiformamide 1 N,N'-((1Z,32)-1,4-bis(4-
methoxyphenyl) buta-1,3-diene-2,3-diyl) diformamide,
Ja— MG PR IR AN 1Cs &BFE nmol/L 7K
e, B BAFR I TR

R,=R,=CH(CH.)CH.CH.: R,=CH(CH,),

Enniatien Al

B3 =&%RAMEEFANERIEFRFENTLEY
Figure 3  Structure of new compounds founded in Fusarium tricinctum vs Bacillus subtilis co-culture products
Note: 1: Macrocarpon C; 2: N-(carboxymethyl)-anthranilic acid; 3: Citreoisocoumarinol.
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