
Background
• Acetate is an important carbon and energy 

source in the deep subsurface
• Produced by autotrophic acetogens, 

heterotrophic fermenters, incompletely 
oxidizing SRB…

• Acetate can rapidly activate inactive/dormant 
deep biosphere1, serve as electron donors for 
SRB and methanogens, carbon source for 
growth2,3

Results
Acetate is more likely utilized than produced (Table 1). All identified bins had genes for acetate
consumption. Inorganic C could be fixed through the rTCA cycle (Figure 2), the Wood-Ljungdahl
pathway, 3-Hydroxypropionate bi-cycle and RuBiSCo. Thus, acetate could be produced from CO2.
CH4 is produced from acetate (data not shown). dsrAB genes were detected in the metagenomes,
but not in the bins. Two bins contained the aprAB genes for either SO4 reduction or sulphite
oxidation. N2 fixation appeared to be a common N cycling strategy in sample 276 m, although one
bin from 100 m depth contained the whole set of genes for NO3 reduction, denitrification and N2
fixation. The same bin contained aprA, indicating sulphite oxidation coupled with NO3 reduction.

Materials&Methods
• 2 ☓ ~10L anaerobic groundwater samples 

collected in to anaerobic glass bottles, 
Olkiluoto, Finland

• Biomass collected on polyethersulfone
membranes, 0.22 µm pore-size

• DNA extracted with the NucleoSpin Soil DNA 
extraction kit (MN)

• Sequenced by Census of Deep Life
• Sequence data processed according to Fig 1.
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Acetate is an important carbon source for 

the Fennoscandian deep biosphere

100 m 276 m

pH 8.24 7.5

T °C 10 12.5

NPOC mg/L 9.08 1.9

Acetate mg/L nd < 0.3

Ammonium mg/L 0.255 0.04

Nitrate mg/L <0.040 <0.2

Nitrite mg/L <0.040 <0.1

Fe2+ mg/L 0.068 0.26

Fe tot mg/L 0.237 0.27

Sulphate mg/L 149 177

Sulphide mg/L <0.010 3.7

S tot mg/L 54 64

Cl mg/L 525 4710

Ca mg/L 90.5 1070

Mg mg/L 27.1 48

Na mg/L 377 1890

Conclusions
Acetate is produced and consumed in the Fennoscandian deep
biosphere. It is produced autotrophically, but is likely also cycled
through heterotrophic pathways (Figure 3). Acetogenesis supports
methanogenesis, but may also support sulphate reduction, as the
relative abundance of genes for MCR and DSR was similar in both
samples.
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Figure 1. Flow chart of the work done. 

Table 1. Genes related to acetate utilization and production, CO2

fication, SO4 reduction and N cycling identified in the bins and 
metagenomes. Altogether 4 and 5 bins of >75% completeness 
were retrieved from the 100 m and 276 m samples, respectively. 
Bins show total and metagenomes relative abundance of genes. 

Figure 2. The relative abundance of genes of the TCA/rTCA cycles identified 
from the metagenomic data.

Figure 3. The relative abundance of genes involved in acetate production and 
consumption identified from the metagenomic data.
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