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Table S1. List of 16 basidiomycetes fungi 
 

         Strain Strain number        Order   Family          Genus 
Pleurotuso streatus SY10 Agaricales Pieurotaceae Pleurotus 
Lentinus edodes SY103 Agaricales Lentinula Lentinus 
Agaricus bisporus SY153 Agaricales Agaraceae Agaricus 
Flammulina velutipes SY204 Agaricales Physalacriaceae Flammulina 
Pleurotus eryngii SY302 Agaricales Pleurotaceae Pleurotus 
Pleurotus nebrodensis SY429 Agaricales Pleurotaceae Pleurotus 
Schizophyllum commune SY658 Agaricales Schizophyllaceae Schizophyllum 
Grifola frondosa SY251 Polyporales Polyporaceae Grigola 
Ganoderma applanatum SY330 Polyporales GanodermataceaeDonk Ganoderma 
Ganoderma sinense SY337 Polyporales GanodermataceaeDonk Ganoderma 
Ganoderma lucidum SY341 Polyporales GanodermataceaeDonk Ganoderma 
Trametes versicolor SY630 Polyporales Polyporaceae Trametes 
Trametes robiniophia Murr SY636 Polyporales Polyporaceae Trametes 
Phellinus igniarius SY489 Hymenochaetales Hymenochaetaceae Phellinus 
Cordycep smilitaris SY501 Hypocreales Clavicipitaceae Cordyceps 
Sclerotium Xylariae Nigripis SY687 Xylariales Xylariaceae Sclerotium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. List of induced features in the co-culture of T. robiniophilaMurrand P. 
ostreatus, and corresponding production fungus identified by 13C-labeling analysis. 

M/Z （-） RT/min Predictive formula Difference Produced by fungus 

136.042 3.43 C7H7NO2 newly synthesized T. RobiniophiaMurr 

138.0207 10.65 C6H5NO3 newly synthesized T. RobiniophiaMurr 

147.046 6.60 C9H8O2 newly synthesized T. RobiniophiaMurr 

149.0256 8.23 C6H6N4O newly synthesized NL2 

165.0554 6.60 C9H10O3 newly synthesized T. RobiniophiaMurr 

176.0714 4.54 C10H11NO2 newly synthesized T. RobiniophiaMurr 

204.0564 4.54 C11H11NO3 newly synthesized NL2 

218.0808 13.02 C12H13NO3 newly synthesized T. RobiniophiaMurr 

269.1746 15.15 C15H26O4 newly synthesized P. ostreatus 

271.0716 2.51 C14H12N2O4 newly synthesized T. RobiniophiaMurr 

345.2279 9.08 C18H34O6 newly synthesized T. RobiniophiaMurr 

363.1112 10.89 C20H12N8 newly synthesized NL1 

365.2677 21.16 C18H34N6O2 newly synthesized NL2 

371.1203 10.10 C15H16N8O4 newly synthesized P. ostreatus 

379.0918 3.40 C20H16N2O6 newly synthesized NL1 

385.1325 11.12 C22H18N4O3 newly synthesized NL1 

406.1034 2.27 C21H17N3O6 newly synthesized NL1 

421.2952 18.48 C25H42O5 newly synthesized NL1 

423.3113 19.07 C25H44O5 newly synthesized P. ostreatus 

425.3266 20.07 C25H46O5 newly synthesized P. ostreatus 

439.3084 15.73 C25H44O6 newly synthesized P. ostreatus 

441.3218 15.95 C25H46O6 newly synthesized P. ostreatus 

455.3381 21.58 C26H48O6 newly synthesized P. ostreatus 

471.3312 * 15.28 C25H46O5 newly synthesized P. ostreatus 

487.3269 * 13.89 C25H46O6 newly synthesized P. ostreatus 



489.3451  * 12.30 C25H48O6 newly synthesized P. ostreatus 

541.1326 4.29 C27H26O12 newly synthesized NL1 

543.1519 2.53 C28H24N4O8 newly synthesized NL2 

563.3367 18.95 C31H44N6O4 newly synthesized P. ostreatus 

142.0609 3.39 C6H9NO3 increased（13.3±1.7） T. RobiniophiaMurr 

212.0829 11.36 C10H15NO4 increased（25.8±3.2） T. RobiniophiaMurr 

216.1114 14.51 C13H15NO2 increased（23.2±3.7） T. RobiniophiaMurr 

226.1140 14.04 C11H17NO4 increased（8.6±5.3） T. RobiniophiaMurr 

243.1289 4.14 C7H16N8O2 increased（12.7±2.8） T. RobiniophiaMurr 

269.1836 15.72 C17H22N2O increased（13.9±5.7） T. RobiniophiaMurr 

329.1615 15.50 C25H30 increased（25.9±6.4） T. RobiniophiaMurr 

249.1482 17.93 C14H22N2O2 increased（9.2±3.8）# Both 

251.1634 18.01 C14H24N2O2 increased（17.3±3.5）# Both 

281.1364 14.36 C14H22N2O4 increased（14.9±4.7） P. ostreatus 

285.1696 13.31 C14H26N2O4 increased（15.4±3.5） P. ostreatus 

287.1807 9.17 C14H28N2O4 increased（18.1±3.7） P. ostreatus 

363.0139 15.88 C21H32O5 increased（22.3±4.2） P. ostreatus 

387.1484 11.70 C·18H24N6O4 increased（27.3±1.7） P. ostreatus 

399.2743 14.13 C21H40N2O5 increased（32.1±5.7） P. ostreatus 

NL1: No 13C-labeling was observed in the mono-culture after stimulation by the co-

culture;NL2: No 13C-labeling was observed due to low signal intensity in the co-culture;  

* m/z of features were [ M+CH2O2-H]-;  

# Differences of the intensities of m/z 249.1482 and m/z 251.1634 were compared with 

those in the mono-culture of P. ostreatusand in the mono-culture of T. robiniophilaMurr, 

respectively. 



Table S3 Putative gene clusters involved in terpene biosynthesis were predicted by AntiSMASH. 

 

 



 

 
 



 

 

 



 

 

 



 

Note: The proteins in red color indicates they are oxidases, and the proteins marked with yellow indicates they  are terpene synthases.  

 



Table S4. Comparisonof genes expression of cluster 15 and cluster 17 between the co-

culture and mono-culture of P. ostreatus. Data were acquired from three independent 

biological replicates.  

Protein ID Description MPleos 
readcount 

MPleos 
FPKM 

CPleos 
readcount 

CPleos 
FPKM 

Fold 
change 

Cluster 15       
KDQ24002 B-cell receptor-associated 31-like 

protein 
1325 12.9 2232 23.1 1.68 

KDQ24003 L-sorbose 1-dehydrogenase 1325 12.9 2232 23.1 1.68 
KDQ24004 terpenoid synthase 1325 12.9 2232 23.1 1.68 
KDQ24005 putative CyP450 monooxygenase 405 10.9 411 11.4 1.01 
KDQ24006 cytochrome P450 2704 29 1806 19.9 0.66 
KDQ24007 hypothetical protein 2704 29 1806 19.9 0.66 
KDQ24008 GMC oxidoreductase 3349 63.7 1201 23.5 0.36 
KDQ24186 NdufA6 NADH-ubiquinone 

oxidoreductase 14.8 kDa subunit 
815 38.13 580 28.2 0.71 

KDQ24009 casein kinase substrate 
phosphoprotein PP28 protein 

2941 54.3 2571 50.1 0.87 

KDQ24010 Aldo-keto reductase  559 176.9 314 96.6 0.56 
KDQ24011 DUF1365-domain-containing 

protein 
5914 81.2 1626 22.8 0.27 

       
Cluster 17       
KDQ23215 ste ste20 ysk protein kinase 115 2.1 141 2.68 1.23 
KDQ23216 aldehyde dehydrogenase 1587 20.04 539 7.08 0.34 
KDQ23217 cytochrome P450 monooxygenase  ND ND ND ND  
KDQ23218 terpenoid synthase 660 13.01 893 18.71 1.35 
KDQ23219 GMC oxidoreductase/alcohol 

oxidase  
660 13.01 893 18.71 1.35 

KDQ23220 GTP-binding protein 727 32.9 426 20.22 0.59 
KDQ23221 Sulfoacetaldehyde acetyltransferase ND ND ND ND  
KDQ23222 ubiquitin carboxyl-terminal 

hydrolase 14 
726 9.35 934 12.55 1.28 

KDQ23223 actin-like ATPase domain-
containing protein 

2181 51.4 1521 37.88 0.69 

Note: MPleos and CPleos stand for the mono-culture and the co-culture, respectively. 

Bold label means that genes expression was confirmed by subsequent qRT-PCR analysis. 

ND stands for not detected. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1 Agar diffusion test to screen out an appropriate co-culture system for 
efficiently inhibiting the growth of C. albicansand C. neoformans. The results of C. 
neoformans are not shown for brevity.  
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Figure S2 MS/MS spectra of induced sesterterpene derivatives. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3A 13C-spectrum of sesterterpene 1 (methanol) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Figure S3B DEPT90°and EPT135° spectrum of sesterterpene 1 



 

  

Figure S3C 
1
H-spectrum of sesterterpene 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S3D COSY spectrum of sesterterpene 1 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3E HSQC spectrum of sesterterpene1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3F HMBC spectrum of sesterterpene 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3G NOESY spectrum of sesterterpene 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3H 
1
H-spectrum of sesterterpene 2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3I 
13

C-spectrum of sesterterpene 2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure S3J DEPT90°and DEPT135° spectrum of sesterterpene 2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure S3K HSQC spectrum of sesterterpene 2 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure S3L COSY spectrum of sesterterpene 2 



 
Figure S3M HMBC spectrum of sesterterpene 2 

  



 
Figure S3N NOESY spectrum of sesterterpene 2 

 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure S3O 
1
H-spectrum of sesterterpene 3 



 

                                      Figure S3P 
13

C-spectrum of sesterterpene 3 
 
 
 
 
 
 
 
 
 
 
 
 
 


