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Figure S1. HPLC analysis of the reaction products formed by incubation of the isolated 

strains other than TUS-SO1 with 2-PAP. Microbial cells after cultivation on solid basal 

medium supplemented with nitrohumic acid were incubated with 1 mM 2-PAP for 72 h. 

Cells of strain TUS-SO2 (a), TUS-SO3 (b), TUS-SO5 (c), TUS-SO6 (d), TUS-SO7 (e), 

TUS-SO8 (f), or TUS-SO9 (g) were incubated with 2-PAP. The reaction was performed 

using intact cells (left chromatograms) or autoclaved cells (right chromatograms). Peaks 

1 (at 36.3 min), and 2 (at 27.7 min) correspond to 2-PAP and phenol, respectively. In (e), 

peaks shown by an asterisk (at 32.9 min and 33.8 min) were detected instead of phenol. 
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Figure S2. 2-PAP ether bond–cleaving activity of the isolated microorganisms. Microbial 

cells after cultivation on solid basal medium supplemented with nitrohumic acid were 

suspended in liquid basal medium supplemented with 0.1 g/L yeast extract and 1% (v/v) 

Tween 80. The cell suspension (OD600, 2.0) was incubated with 1 mM 2-PAP for 72 h. 

The amount of phenol was determined using HPLC. Data are the average of three 

independent experiments, and error bars indicate the standard deviation from the mean. 
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Figure S3. UV-visible absorption analysis of the reaction products formed from 2-PAP 

by strain TUS-SO1. The UV-visible absorption spectra for peak 2, 3, and 4 in Figure 2 

are shown in (a), (b), and (c), respectively. These spectra were consistent with those of 

authentic samples of phenol (d), benzoate (e), and 2-PPE (f), respectively. 
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Figure S4. GC analysis of the reaction products formed by incubation of strain TUS-SO1 

with 2-PAP. Microbial cells after cultivation on solid basal medium supplemented with 

nitrohumic acid were incubated with 1 mM 2-PAP for 72 h. In (a), Peaks 1 (at 14.1 min), 

2 (at 3.5 min), and 4 (at 14.3 min) correspond to 2-PAP, phenol, and 2-PPE, respectively. 

The compound corresponding to a peak shown by an asterisk (at 15.3 min) could not be 

identified in this study. In (b), the reaction mixture was treated with trimethylsilyl 

derivatization reagent. Peaks 2’ (at 4.3 min) and 3’ (at 7.0 min) correspond to the 

derivatives of phenol and benzoate, respectively. 
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Figure S5. GC-MS analysis of the reaction products formed from 2-PAP by strain TUS-

SO1. GC-MS spectra corresponding to peak 2, 3’, and 4 in Figure S4 are shown in (a), 

(b), and (c), respectively. When benzoic acid was analyzed in (b), a hydrogen in the 

carboxyl group was substituted with a trimethylsilyl group to detect this compound. These 

spectra were consistent with those of authentic samples of phenol (d), trimethylsilylated 

benzoate (e), and 2-PPE (f), respectively. The spectrum in (f) was determined by GFC 

Instrumental Analysis Service (Hokkaido, Japan). 
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Figure S6. HPLC analysis of the carbon sources for growth of strain TUS-SO1. Strain 

TUS-SO1 was cultivated for 48 h in liquid basal medium supplemented with 2-PAP (a), 

phenol (b), benzoate (c), acetophenone (d), vanillate (e), or guaiacol (f). The incubation 

was performed with inoculation of cells (pink chromatograms) or without inoculation of 

cells (black chromatograms). Peaks corresponding the carbon sources are shown by 

arrows. In (c) and (e), peaks shown by arrows decreased, when the incubation was 

performed with inoculation of cells. 
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Figure S7. Molecular structure of MPHPV. 

 

 

 


