
Is Vadin CA 11 Present?

Figure 2- Development of methane in headspace of compartment 2 and 3 

enrichment cultures at different dilutions.

• Methanogens are archaea that produce methane, thus methanogenic 

activity is evident when methane is produced.

• Methane in headspace was detected using gas chromatography mass 

spectrometry. 

• Compartment 3 had a higher abundance of methane in headspace 

because this part of the reactor has a higher concentration of 

methanogens.

Summary

Conventional wastewater treatment plants account for

approximately 3% of the United States’ energy demand1. A potential

energy-positive alternative is anaerobic wastewater treatment,

which generates methane-rich biogas while producing less

biosolids. One challenge of AnWT is ensuring that wastewater is

continuously meeting effluent standards. To ensure that this is

happening, the mechanism of wastewater transformation in relation

to environmental conditions needs to be well understood.

At two AnWT in Colorado, namely Plum Creek and Mines Park,

established microbial communities consist of numerous anaerobic

microbes, including methanogens. Vadin CA 11 is an

uncharacterized methanogen of the Thermoplasmata class that

could represent up to 7% of the microbial community. Its abundance

is different from compartment 2 to compartment 3 of the Mines Park

AnWT. Further, Vadin CA 11’s presence has been observed to

change with temperature. The goal of this study was to isolate Vadin

CA 11 from the Mines Park AnWT.

The methanogens with the highest observed relative abundance in

the system are Methanobrevibacter, Methanosaeta, and Vadin CA

11. Methanobrevibacter’s metabolism is hydrogeotrophic.

Methanosaeta’s metabolism is aceticlastic. Vadin CA 11’s

metabolism is expected to be hydrogen dependent methylotrophic.

Future Work

• Make standards for qPCR to quantify the number of copies of amplicon 

per DNA sample.

• Send high possibility Vadin CA 11 DNA samples off for Sanger 

sequencing to determine if it is a pure culture.

• If this is a pure culture of Vadin CA 11, then perform physiology studies.
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Figure 1 – Schematic of the pilot-scale reactor system.

Mines Park AnWT Configuration

• Mines Park reactor contains 4 compartments (Figure 1).

• Methanogenic abundance per unit volume increases in later

reactor compartments while the volume of total biosolids

decreases.

• Highest abundance of Vadin CA 11 historically found in

compartments 2 and 3 of the reactor during the month of June

(Note that compartment 4 16S rRNA sequencing has not yet

been performed).
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1. Anaerobic samples
from compartment 2 and
3 of the Mines Park
AnWT.

2. Anaerobic
culturing
techniques.

4. Enrichment cultures 
from compartments 2 
and 3.

5. Analysis of  
methane in 
headspace of 
cultures.

6. Roll tubes from
enrichment cultures.

7. Sub-
enrichment 
cultures.

8. Selection of colonies from roll
tubes. Colonies selected include
brown oblong, brown circular, gray,
and clear circles. Inoculation of
liquid growth medium cultures with
the picked colonies. Additional
selection of colonies with similar
morphologies for DNA extraction.

9. DNA extraction for Qubit and
qPCR melt curve analysis.

Figure 4- Images of compartment 2 roll tubes taken via phase contrast microscopy.

3. Nutrient media containing bicarbonate; selenium-

tungstate solution; methanol-antibiotic solution; resazurin;

AnWT compartment filtrate OR nutrient, vitamin, and co-

enzyme M solutions; and an atmosphere of hydrogen, carbon

dioxide, and nitrogen.
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Positive Control

Figure 3- qPCR results for cultures of different compartments and dilutions.

• Vadin CA 11 might be there!

• Compartment 3 1000x dilution sample had the lowest biomass to 

crossing point ratio and thus has a higher abundance of the amplicon 

than other samples.

• However, there is a potential for false positives. 
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