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Table S1. The elemental composition of extracted humin. 

Elemental composition (%) 
Ash (%) C/N H/C O/C 

C H N O S 

1.3 0.4 0.2 4.3 Under detection 

limit 

93.9 10.6 3.2 2.4 

Data represented as the mean of triplicates.  

 

 

 
 

Figure S1. Fourier transform infrared (FTIR) spectra of extracted humin. Assignment of the peaks for the functional 

groups was referred from the studies of [1,2]. 
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5% transfer (v/v)
Incubated at 30 0C (1 month)

N2

- Kamajima soil
- Na- lactate (20 mM)
- Resazurin (1 mg/L)
- PCP (50 µM)
- Incubated at 30 0C (1 month)

PCP-dechlorinating 
culture reported 
previously [3,4]

- Basal medium (50 mL)
- NaHCO3 buffer
- Na-acetate (10 mM)
- PCP (20 µM)
- Intact humin (1 g)

- Basal medium (20 mL)
- MOPS buffer
- Na-acetate (10 mM)
- PCP (20 µM)
- Kamajima soil (0.3 g)

N2

60 mL

4N2:CO2

120 mL

10% transfer (v/v)

Incubated at 30 0C 

(14 days)

- Basal medium (50 mL)
- NaHCO3 buffer
- Na-acetate (1 mM)
- PCP (20 µM)
- Intact humin (1 g)

4N2:CO2

120 mL

10% transfer (v/v)

Incubated at 30 0C

(14 days)

- Basal medium (50 mL)
- NaHCO3 buffer
- Na-acetate (0 mM)
- PCP (20 µM)
- Intact humin (1 g)

The procedure has been reported previously [5]

- Basal medium (50 mL)
- NaHCO3 buffer
- Na- acetate (0 mM)
- PCP (20 µM)
- Intact humin (1 g)
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Experiments 1, 2

10% transfer (v/v)
Incubated at 30 0C (18 days)

HOA consortium

- Basal medium (50 mL)
- NaHCO3 buffer
- Na-acetate (0 mM)
- PCP (0 µM)
- Intact humin (1 g)

4N2:CO2

120 mL

120 mL

120 mL

4H2:1CO2

120 mL

4H2:1CO2

10% transfer (v/v)
Incubated at 30 0C (14 days)

- Basal medium (50 mL)
- NaHCO3 buffer
- Na-acetate (0 mM)
- PCP (20 µM)
- Intact humin (1 g)

120 mL

4H2:1CO2

10% transfer (v/v)
Incubated at 30 0C (18 days)

HL consortium

- Basal medium (50 mL)
- NaHCO3 buffer
- Na-acetate (0 mM)
- PCP (0 µM)
- Intact humin (1 g)
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Maintained for 17 generations 
(14 days x 17 times) by 10% 
transfer to the medium with 
the same conditions.

- Headspace gas analysis by GC.  
- Organic compounds analysis by HPLC.

- Headspace gas analysis by GC. 
- Organic compounds analysis by HPLC.

Maintained for 16 generations (one 
month x 16) by 5% transfer to the 
medium with the same conditions.

HOA inoculum

HL inoculum

4H2:1CO2

Figure S2. Schematic diagram of preparation of HL and HOA consortia. Soil and humin were autoclaved (121oC, 15 min) prior to use. 



4 

 

 

Figure S3. Changes in the produced amounts of acetate (A) and methane (B) during development of HL consortium. 

G1, G2, and G3 shows generation 1, 2, and 3, respectively. Periods I and II are shown in Figure S2. 

 

 

Figure S4. Changes in the produced amounts of acetate (A) and methane (B) during development of HOA 

consortium. G1, G2, and G3 shows generation 1, 2, and 3, respectively. Periods I and II are shown in Figure S2. 
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Figure S5. Schematic diagram of experiment 1. 

 

 

 

Figure S6. Schematic diagram of experiment 2. 
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Figure S7. Changes in the amount of acetate and methane during incubation with acetate (220 µmoles/vial, 10 mM as 

initial concentration) and without another electron donor (hydrogen or humin) in two consortia (HL and HOA). No 

decrease in acetate and no increase in methane suggested no acetoclastic methanogenesis in the HOA culture. 

Vertical bars represent the standard deviation.  

 

 

Figure S8. Microbial composition of the HL and HOA consortia at genus level. The others composed of uncultured, 

unidentified microbes. 
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