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2.2 Identification of isolated strain  

The isolated strain was identified by sequencing of the internal transcribed spacer and 

5.8S ribosomal DNA region (ITS- -

TCCGTAGGTGAACCTGCGG- -TCCTCCGCTTATTGATATGC-

(White et al., 1990). The genome of the isolated strain used for PCR was extracted according 

to the protocol described by Izumitsu et al. (2012). The amplified PCR product was 

sequenced (Macrogen Inc., Kyoto, Japan) and analyzed using the BLASTn algorithm of the 

National Center for Biotechnology Information (NCBI, http://blast.ncbi.nlm.nih.gov/). A 

phylogenetic tree was constructed using the UPGMA method, using the CLC sequence 

viewer in the shareware provided by CLC bio (http://www.clcbio.com/index.php). 

 

2.3 Culture conditions 



A minimal medium consisting of 0.2 g/L of glucose, 0.2 g/L of sucrose, 0.5 g/L of 

MgSO4·7H2O, 0.5 g/L of KCl, 1 g/L of KH2PO4, 1 g/L of KNO3, and 20 g/L of agar, adjusted 

to pH 5.7 with NaOH, was used for preparation of culture stocks of the isolated strains. The 

CG medium containing 2-16% (w/v) crude glycerol and 1% (w/v) yeast extract was used for 

microbial fatty acid production. The strains were cultivated at 28°C and 300 rpm for 7 days. 

 

 

 



 

 

 

 

Various soil and sewage 

samples were collected in Tokushima prefecture, Japan. These samples were streaked onto 

CG agar medium containing 2% (w/v) crude glycerol, 1% (w/v) yeast extract and 2% (w/v) 

agar, and then incubated at 28°C.
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9 and 

6 per total fatty 

9 and C18:2 6 were 4.2% and 11.2% of the total fatty acids in strain D2, respectively, 
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 cleavage of the TMS group at position 10, and the ion at 
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9 and 

6 in the total fatty acids (Table 2). It was considered that strai

9 to HYB and the ratio of C18:1 9 was 

9 to HYB as well as strain D2

9 to 6 as a substrate. 

 

 

 



 

 



 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

  



 

 

 

 

 

  

 



 

 

 

 

 

 

 

 



Fig. 1

Strain D2 (This study)
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Table 1.  Dry cell weights and fatty acid compositions of strain D2 cultured in the medium containing commercial pure glycerol or crude glycerol.a

           

Carbon source 
DCWb 

(g/L) 

Total fatty acid 

(g/L) 

Fatty acid composition (%)c 

C16:0 C18:0 C18:1 C18:2 C18:3 C20:0 UK1 UK2

Pure glycerol 6.2±0.3      15.1±0.5 NDd  0.2±0.1 

Crude glycerol 10.2±0.1 2.18±0.12    11.1±1.2 5.3±0.3    

Glucose 5.2±0.5 0.18±0.02 16.0±0.3 3.5±0.8   6.1±0.3 ND ND ND 

aStrain D2 was cultured in the medium containing 2% pure glycerol, % crude glycerol (approximately 1.8% glycerol), or 2% glucose, and 1% yeast extract 

 
bDCW, dry cell weight.

cC16:0, palmitic acid; C18:0, stearic acid; C18:1 6, linoleic acid; C18:3 3, -linolenic acid; C20:0, eicosanoic acid. 
dND, not detected.



Table 2. Fatty acid compositions of strain D2 cultured in the medium containing canola oil methyl esters or crude glycerol as a carbon source.
 DCWa

(g/L) 

Total fatty 

acid (g/L) 

Fatty acid composition (%) 

  C16:0 C18:0    C20:0 UK1 UK2 

D2 Mycelium- b         

Canola oil-MEc 8.3±1.2 6.5±0.02 1.2±0.03 21.0±6.6

Crude glycerol    5.0±0.3 3.2±0.2 8.8±0.8    56.3±2.6 

Lipid as a carbon sourcee 

Canola oill 3.8 1.6 66.5 1   1.1 NDd ND

Crude glycerol     10.2 53.8 3.1 0.6 ND ND

aDCW, dry cell weight.

bStrain a carbon source, and 1% yeast 

extract as a -days-shaking and 3-days-  

cME, methyl ester.

dND, not detected.
eFatty acid compositions of canola oil and crude glycerol used as carbon sources.

 



      

      

 

      

             

 

 

Supplementary Fig. S1. Structural formulas of HYA, HYB, KetoA and KetoB. 

 

10-Hydroxy-cis-12-octadecenoic acid 

(HYA) 

10-Oxo-cis-12-octadecenoic acid 

(KetoA) 

10-Hydroxyoctadecanoic acid 

(HYB) 

10-Oxo-octadecanoic acid 

(KetoB) 



Supplementary Fig. S2. Liquid culture of strain D2 in test tubes. 

After 4 days-shaking and then 3 days-static cultivation, strain D2 formed mycelial pellets 

in media and mycelial mats on the surface of the media. 

 

 

 




