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Medium preparation:

10 ml/l macro-nutrient solution (containing 28 g/l NH4Cl, 10 g/l MgSO4.7H20 and 0.43 g/l
CacCl2), 2 ml/l micro-nutrient solution (containing 2 g/l FeCl2.4H20, 1 g/l CoCl2.6H20, 1 g/|
NiCl2.6H20, 0.5 g/l MnCl2.4H20, 0.105 g/l Na2SeOs, 0.07 g/l (NH4)sM07024.4H20, 0.05 g/l
ZnClz, 0.05 g/l HsBOs, 0.04 g/l CuCl2.2H20 and 2 mi/l HCI (35%)) and 1 ml/l vitamin solution (1
g/l pyridoxine hydrochloride, 0.5 g/l nicotinic acid, 0.25 g/l riboflavin, 0.25 g/l thiamine
hydrochloride, 0.2 g/l biotin, 0.2 g/l folic acid, 0.01 g/l vitamin B12). The medium was buffered
at pH 7 using 50 mM potassium phosphate buffer (containing 2.88 g/l KH2PO4 and 5.03 g/I

K2HPOa).

90% of the H20, phosphate buffer were autoclaved in the medium bottles with tubing
(upstream of the UV lamp) and glass drip chambers attached for 30 minutes at 121°C.
Remaining medium components were dissolved in rest of H20 and filter sterilised (0.2 ym) into

the sterile medium bottle and mixed via N2 sparging for 10 minutes.

Analytical Methods further details:

BODs test:

1 ml/l of phosphate buffer (pH 7.2, containing 8.5 g/l KH2PO4, 21.75 g/l K2HPO4, 33.4 g/l
NazHPO4 and 1.7 g/l NH4Cl), MgS0a4 (22.5 g/l), CaClz (27.5 g/l), FeClz (0.25 g/l) and
allylthiourea (2 g/l ATU, a nitrification inhibitor) was added to oxygen-saturated, deionised (DI)
water and inoculated with settled sewage to prepare dilution water for the test. BODs was

calculated as BODs (mg/l O2) = ((D1 — D2) — (S.Vs)) / P where Dz is the initial DO reading



S3.

(mg/l), D2 is the average final DO reading (mg/l), S is A DO of the blank (mg/l) / volume of

seed added (1), Vs is the volume of seed per bottle (I) and P is 1/dilution factor (APHA, 1999).

COD test:

Chemical Oxygen Demand (COD) was determined from samples digested at 148 °C for 2
hours using a potassium dichromate-based photometric test kit and absorbance values were
measured using a Spectroquant Pharo 300 spectrophotometer (Merck Millipore).

DOC test:

Samples which had been passed through a 0.2 um filter were tested using a TOC 5050A Total
Organic Carbon analyser (Shimadzu, Japan) to determine dissolved organic carbon (DOC)
concentrations. 7 ml 1/5 diluted samples were added to a vial in an ASI-5000A autosampler
and portions were measured simultaneously for total carbon (TC, mg/l) and inorganic carbon

(IC, mg/l). Total (dissolved) organic carbon was calculated using TOC, mg/l = TC — IC.

Likely properties of the most abundant OTUs in the multistage MFC biosensor:

Three OTUs of Geobacter spp. (MF979786, MF979802 & MF979784) were on average
present at 1%, 1% and 45% relative abundance in the flow-mode electrode samples analysed
in the present study. Geobacter are often identified in acetate-fed MFCs and have been
associated with direct electron donation to the electrode via conductive nanowires (Reguera et
al., 2006). The three identified Geobacter spp. OTUs had > 99% 16S rRNA gene sequence
identity to Geobacter lovleyi iso10-09 (AB795545.1), which has been described as capable of
reducing various metals coupled to acetate oxidation but was unable to oxidise glucose (Sung

et al., 2006).

The unclassified Porphyromonadaceae from the present study (MF979795) was found at 5%

relative abundance on anodes. The OTU had 99% gene sequence identity to an uncultured



bacterium found in an acetate-fed MEC anode (JX462549.1); indicating it may have a role in
electrogenesis. Additionally, the OTU had 98% identity to a bacterial strain of Petrimonas
sulfuriphila Marseille-P1901 (LT558828.1); reported to perform fermentation of glucose and
lactate to acetate using sulfur and nitrate as terminal electron acceptors (Grabowski et al.,

2005).

Dysgonomonas spp. is also a member of the Porphyromonadaceae family but was observed
mainly on first stage anodes and 400 mg/l sludge. The Dysgonomonas sp. OTU (MF979788)
had 99% 16S rRNA gene sequence identity to Dysgonomonas oryzarvi Dy73 isolated from a
peptone/starch/fish extract-fed MFC bioanode (Kodama et al., 2012). D. oryzarvi has been

observed to produce lactate and acetate as major products from glucose fermentation.

Less dominant genera found almost exclusively on the polarised electrodes were unclassified
Comamonadaceae (3—17%) which also increased down the flow series. The abundant
Comamonadaceae OTUs (MF979790 and MF979789) were found to be 99% similar to
Acidovorax caeni T-X2D from a garden pond (KU355878.1), a denitrifying bacterium observed
to assimilate glutamic acid and VFAs to products including formic and propionic acids (and

tested negative for glucose utilisation; Heylen et al. (2008)).

Anaeromusa spp. was found on polarised electrodes and sludge at relative abundance of 1—
7%. Anaerovibrio burkinabensis DSM 6283 was a highly similar strain (99%; NR_025298.1)
which has been associated with fermenting glutamate and lactate to acetate and propionate
(Ouattara et al., 1992); indicative of the methylaspartate-based pathway. Anaeromusa spp. is
a member of the Clostridiales order which have previously been associated with that pathway

(Buckel, 2001).



Desulfovibrio spp. were common to both polarised and non-polarised electrodes. The most
abundant OTU (MF979796) was similar to an uncultured bacterium from a bioreactor fed
glucose (KC179078.1) and Desulfovibrio simplex DSM4141 (NR_117110.1); a sulfate-
reducing bacterium. Stams and Hansen (1984) described how Desulfovibrio spp. were able to
consume hydrogen present at low concentrations to enhance the rate of glutamate
fermentation by Acidaminobacter hydrogenoforman (a member of the Clostridiales order) to

produce acetate and propionate via a methylaspartate intermediate.

Tolumonas spp. was also found in low relative abundance (1%) on polarised electrodes but at
33 and 3% relative abundance on the 400 mg/l sludge and 2000 mg/l sludge samples
respectively. Tolumonas auensis DSM 9187 (NR_074805.1) had 99% 16S rRNA gene
sequence identity with the OTUs identified in samples from the present study and has been
observed to produce toluene. When T. auensis was fed with glucose the major fermentation
products were acetate, ethanol and formate (Tindall, 1996). This indicated that the genera
(Anaeromusa and Tolumonas) were most likely involved in fermentation of glutamic acid and

glucose respectively.

Of the non-polarised samples (sludge), members of the Enterobacteriaceae family were
prevalent. Seven Enterobacteriaceae OTUs were present at more than 2% relative abundance
in any sample; one OTU was identified from the genus Trabulsiella, another from the genus
Citrobacter and the remaining five were unclassified. Citrobacter sp. (MF979801) and
unclassified Enterobacteriaceae (MF979798) were found in the 400 mg/l sludge samples,
similar (100% and 99% 16S rRNA gene sequence identity respectively) to Citrobacter freundii

K6 (KX156769.1) and Citrobacter amalonaticus 4BeCh (KX355663.1).

Lactococcus spp. completely dominated the 2000 mg/l sludge samples, with relative

abundances as high as 95% and was also found at 48% relative abundance in the 400 mg/I



sludge, which was more diverse. In the anode biofilms, Lactococcus spp. were observed to
decrease in abundance from 19% to 6% down the hydraulic series (consistent with the trends
observed in sludge accumulation). Lactococcus raffinolactis JCM 5706 (LC071827.1) was
identified with 100% 16S rRNA gene sequence identity to the Lactococcus sp. OTU
(MF979785) from the present study. L. raffinolactis has previously been isolated from raw

cow’s milk and wastewater tanks and is able to convert glucose and other sugars (including

lactose and maltose) to lactic acid (Dworkin et al., 2006).

Figure S1: Photograph of multi-stage-lv\/IFC flow system setup.
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Figure S2: Current response chart annotated with average stable (/) and maximum average stable
(Iwax) current densities, defined during the period in which the 1st derivative (dI/dt) fell below the

Derivative threshold (set at 3%).
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Figure S3: Polarisation and power density curves recorded on cells using 480 mg/l O2BODs
medium.
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Figure S4: Average anode potential response of three-stage MFCs to different BODs (estimated from
GGA concentrations) at flow rates of 0.52 ml/min (0—42 days) and 1.24 ml/min (35-62 days). Time O
days is the beginning of the calibrated period. Shaded bands represent £SD from triplicate MFCs per
stage. Events indicate occasions when medium bottles were replaced and sludge was removed from
anodic chambers.
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Figure S5: Calibration curve (poorly) fitted with Michaelis-Menten model of ‘'normalised’ average
stable current density against BODs (estimated from GGA concentrations) at (A) 0.52 ml/min and (B)
1.24 ml/min for each stage and the sum of stages in the hydraulic array. Shaded bands represent the
95% prediction interval from model lines and error bars are £SD from replicate MFCs.
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Figure S6: Predicted BODs plotted against estimated BODs (from known GGA concentration
calibrated to BODs test values) for values predicted by the Hill models using current densities
obtained during calibration at (A) 0.52 ml/min and (B) 1.24 ml/min. A linear regression line and 95%
prediction band is shown for the ‘ZStages’ predicted values. y = x is shown as the ‘ideal’ prediction.
Error bars represent mean percentage error. Outliers with range between lower and upper prediction
bounds above 1000 mg/l Oz were removed as the error bars were outside the limits of the model.
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Figure S7: Phylogenetic tree of 16S rRNA gene sequences extracted from this study (bold) for
electrode and sludge samples from multi-stage SCMFCs (symbols). Only sample OTUs which
represented at least 2% of the total relative abundance are shown. Additional high-similarity
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sequences are from the NCBI Nucleotide database collection (Accession number in brackets).
Sequences exclusively (>2%) from polarised (blue) and non-polarised (orange) samples are
highlighted. M. arboriphilus was used as an archeal outgroup. The scale bar indicates the number of

nucleotide position changes.

Table S1: Summarised table of data from linear amperometric sensor upper detection limits reported
in the literature represented in Figure 6.

Reference MFC Calibration Validation Upper detection
Type Substrate Method limit (mg/l)
(Gil et al., 2003) DCMFC  Starch WW COD 50
(Kim et al., 2003) DCMFC  Starch WW BODs 25
(Kang et al., 2003) DCMFC GGA COD 6
(Chang et al., 2004) DCMFC GGA COD 100
(Moon et al., 2004) DCMFC GGA COD 200
(Chang et al., 2005) DCMFC GGA COD 113.5
(Moon et al., 2005) DCMFC GGA BODs 20
(Kumlanghan et al., 2007) DCMFC GGA Sub. 25,000*
(Di Lorenzo et al., 2009a) SCMFC  Glucose COD 350
(Di Lorenzo et al., 2009b) SCMFC  Glucose COD 250
(Peixoto et al., 2010) SBMFC  Municipal WW BODs 78
(Liu et al., 2011) DCMFC ADWW COD 200
(Peixoto et al., 2011) SBMFC  Municipal WW BOD;/COD 78/118
(Zhang and Angelidaki, 2011) SBMFC  Acetate BODs 250
Glucose BODsg 250
Municipal WW BODs 250
(Feng et al., 2013) SCMFC  Acetate COD 150
(Yang et al., 2013) SCMFC  GGA BODs 120
(Di Lorenzo et al., 2014) SCMFC  Acetate COD 164
(Ghangrekar, 2014) DCMFC  Acetate COD 212
(Hsieh and Chung, 2014) DCMFC  Municipal WW BODs 240
(Quek et al., 2014) DCMEC  Acetate Sub. 3
(Ayyaru and Dharmalingam, SCMFC  Glucose Sub. 750
2014)
(Tian et al., 2014) DCMFC  Wastewater BODs 50
(Liu et al., 2014) DCMFC OECDWW + COD 100
Glucose
(Quek et al., 2015a) DCMEC Yeast Extract COD / Sub. 64 /100
(Wu et al., 2015) DCMFC  Acetate COD / Sub. 200/ 275
(Quek et al., 2015b) DCMFC  Acetate DOC / Sub. 4112
(Hsieh et al., 2015) DCMFC  Glucose BODs 235
Methionine BODs 235
Acetate BODs 235
Glycerol BODs 235
(Jia et al., 2016) SBMFC  Starch COD 3,000*
(Kretzschmar et al., 2016) SCMFC  Acetate in WW Sub. 410




Reference MFC Calibration Validation Upper detection
Type Substrate Method limit (mg/I)
(Schievano et al., 2016) SCMFC  Municipal WW COD 25
(Li et al., 2016) DCMFC GGA BODs 30
(Jiang et al., 2016) DCMFC  Acetate Sub. 57
(Jin etal., 2017) DCMEC VFAs Sub. 8,804**
(Tardy et al., 2017) DCMFC  Acetate DOC 16
Peptone DOC 22
(Anam, 2017) DCMFC GGA BODs 250
(Jiang et al., 2017) DCMFC  Acetate Sub. 820
(Kharkwal et al., 2017) SCMFC  Acetate BODs 343
Municipal WW BODs 178
(Franzetti et al., 2017) SCMFC  Acetate COD 100
(Spurr et al., 2017), present SCMFCs GGA DOC/BODs 504/760/
study / COD/Sub. 1,175/1,250

DC — Double Chamber; SC — Single Chamber; SB — Submersible; MFC — Microbial Fuel Cell; MEC —

Microbial Electrolysis Cell.

* The reported ranges of Kumlanghan et al.(2007) and Jia et al. (2016) did not account for dilution
due to injection of samples into large volume reactors and therefore were omitted from the figure.

**The reported range of Jin et al. (2017) was the nominal VFA concentration fed to the cathode
chamber. However, < 1.5 mM VFA (2.5%) entered the anodic chamber of an abiotic control with
nominal concentration of 60 mM VFA in the cathode chamber. Thus, only anode chamber-fed
sensors were included in the figure to enable valid comparisons.

Supplementary Material References & Citations for Figure 6 & Table S1

Anam, M., 2017. Comparing Natural and Atrtificially Designed Bacterial Consortia as Biosensing
Elements for Rapid Non- Specific Detection of Organic Pollutant through Microbial Fuel Cell. Int.
J. Electrochem. Sci. 12, 2836—2851. d0i:10.20964/2017.04.49

APHA, 1999. Aggregate Organic Constituents, in: Clesceri, L.S., Greenberg, A.E., Eaton, A.D. (Eds.),
Standard Methods for the Examination of Water and Wastewater. American Public Health
Association, Washington, DC.

Ayyaru, S., Dharmalingam, S., 2014. Enhanced response of microbial fuel cell using sulphonated
polyether ether ether ketone membrane as a biochemical oxygen demand sensor. Anal. Chim.
Acta 7-11. doi:10.1016/j.aca.2014.01.059

Buckel, W., 2001. Unusual enzymes involved in five pathways of glutamate fermentation. Appl.
Microbiol. Biotechnol. 57, 263—-273. doi:10.1007/s002530100773

Chang, I.S., Jang, J.K., Gil, G.C., Kim, M., Kim, H.J., Cho, B.W., Kim, B.H., 2004. Continuous
determination of biochemical oxygen demand using microbial fuel cell type biosensor. Biosens.
Bioelectron. 19, 607—-613. doi:Doi 10.1016/S0956-5663(03)00272-0

Chang, I.S., Moon, H., Jang, J.K., Kim, B.H., 2005. Improvement of a microbial fuel cell performance
as a BOD sensor using respiratory inhibitors. Biosens. Bioelectron. 20, 1856-1859. doi:DOI
10.1016/).bios.2004.06.003

10



Di Lorenzo, M., Curtis, T.P., Head, .M., Scott, K., 2009a. A single-chamber microbial fuel cell as a
biosensor for wastewaters. Water Res. 43, 3145-3154. doi:10.1016/j.watres.2009.01.005

Di Lorenzo, M., Curtis, T.P., Head, I.M., Velasquez-Orta, S.B., Scott, K., 2009b. A single chamber
packed bed microbial fuel cell biosensor for measuring organic content of wastewater. Water Sci.
Technol. 60, 2879-2887. doi:10.2166/wst.2009.699

Di Lorenzo, M., Thomson, A.R., Schneider, K., Cameron, P.J., leropoulos, I., 2014. A small-scale air-
cathode microbial fuel cell for on-line monitoring of water quality. Biosens. Bioelectron. 62, 182—
188. d0i:10.1016/j.bios.2014.06.050

Dworkin, M., Falkow, S., Rosenberg, E., Schleifer, K.H., Stackebrandt, E., 2006. The Prokaryotes:
Vol. 4: Bacteria: Firmicutes, Cyanobacteria, The Prokaryotes. Springer, New York, NY.

Feng, Y., Kayode, O., Harper, W.F., 2013. Using microbial fuel cell output metrics and nonlinear
modeling techniques for smart biosensing. Sci. Total Environ. 449C, 223-228.
doi:10.1016/j.scitotenv.2013.01.004

Franzetti, A., Daghio, M., Parenti, P., Truppi, T., Bestetti, G., Trasatti, S.P., Cristiani, P., 2017. Monod
Kinetics Degradation of Low Concentration Residual Organics in Membraneless Microbial Fuel
Cells. J. Electrochem. Soc. 164, H3091-H3096. doi:10.1149/2.0141703jes

Ghangrekar, M.M., 2014. Development of microbial fuel cell as biosensor for detection of organic
matter of wastewater. Recent Res. Sci. Technol. 6, 162—166.

Gil, G.-C., Chang, I.-S., Kim, B.H., Kim, M., Jang, J.-K., Park, H.S., Kim, H.J., 2003. Operational
parameters affecting the performance of a mediator-less microbial fuel cell. Biosens. Bioelectron.
18, 327-334.

Grabowski, A., Tindall, B.J., Bardin, V., Blanchet, D., Jeanthon, C., 2005. Petrimonas sulfuriphila gen.
nov., sp. nov., a mesophilic fermentative bacterium isolated from a biodegraded oil reservoir. Int.
J. Syst. Evol. Microbiol. 55, 1113-1121. doi:10.1099/ijs.0.63426-0

Heylen, K., Lebbe, L., de Vos, P., 2008. Acidovorax caeni sp. nov., a denitrifying species with
genetically diverse isolates from activated sludge. Int. J. Syst. Evol. Microbiol. 58, 73-77.
doi:10.1099/ijs.0.65387-0

Hsieh, M.-C., Cheng, C.-Y., Liu, M.-H., Chung, Y.-C., 2015. Effects of Operating Parameters on
Measurements of Biochemical Oxygen Demand Using a Mediatorless Microbial Fuel Cell
Biosensor. Sensors 16, 35. doi:10.3390/s16010035

Hsieh, M.-C., Chung, Y.-C., 2014. Measurement of biochemical oxygen demand from different
wastewater samples using a mediator-less microbial fuel cell biosensor. Environ. Technol. 35, 1—
8. doi:10.1080/09593330.2014.898700

Jia, H., Yang, G., Wang, J., Ngo, H.H., Guo, W., Zhang, H., Zhang, X., 2016. Performance of a
Microbial Fuel Cell - Based Biosensor for Online Monitoring in an Integrated System Combining
Microbial Fuel Cell and Upflow Anaerobic Sludge Bed Reactor. Bioresour. Technol. 218, 286—
293. doi:10.1016/j.biortech.2016.06.064

Jiang, Y., Liang, P., Liu, P., Bian, Y., Miao, B., Sun, X., Zhang, H., Huang, X., 2016. Enhancing
Signal Output and Avoiding BOD/Toxicity Combined Shock Interference by Operating a Microbial

Fuel Cell Sensor with an Optimized Background Concentration of Organic Matter. Int. J. Mol. Sci.
17, 1392. d0i:10.3390/ijms17091392

Jiang, Y., Liang, P., Liu, P., Miao, B., Bian, Y., Zhang, H., Huang, X., 2017. Enhancement of the
sensitivity of a microbial fuel cell sensor by transient-state operation. Environ. Sci. Water Res.
Technol. doi:10.1039/C6EW00346J

11



Jin, X., Li, X., Zhao, N., Angelidaki, I., Zhang, Y., 2017. Bio-electrolytic sensor for rapid monitoring of
volatile fatty acids in anaerobic digestion process. Water Res. 111, 74-80.
doi:10.1016/j.watres.2016.12.045

Kang, K.H., Jang, J.K., Pham, T.H., Moon, H., Chang, I.S., Kim, B.H., 2003. A microbial fuel cell with
improved cathode reaction as a low biochemical oxygen demand sensor. Biotechnol. Lett. 25,
1357-1361.

Kharkwal, S., Tan, Y., Lu, M., Ng, H., 2017. Development and Long-Term Stability of a Novel
Microbial Fuel Cell BOD Sensor with MnO2 Catalyst. Int. J. Mol. Sci. 18, 276.
doi:10.3390/ijms18020276

Kim, B.H., Chang, I.S., Gil, G.C., Park, H.S., Kim, H.J., 2003. Novel BOD (biological oxygen demand)
sensor using mediator-less microbial fuel cell. Biotechnol. Lett. 25, 541-545.

Kodama, Y., Shimoyama, T., Watanabe, K., 2012. Dysgonomonas oryzarvi sp. nov., isolated from a
microbial fuel cell. Int. J. Syst. Evol. Microbiol. 62, 3055-3059. doi:10.1099/ijs.0.039040-0

Kretzschmar, J., Liebetrau, J., Mertig, M., Harnisch, F., 2016. Acetate Detection with a Living
Biosensor — The Capability of Anodic Biofilms. ECS Meet. Abstr. MA2016-01, 1854.

Kumlanghan, A., Liu, J., Thavarungkul, P., Kanatharana, P., Mattiasson, B., 2007. Microbial fuel cell-
based biosensor for fast analysis of biodegradable organic matter. Biosens. Bioelectron. 22,
2939-2944. doi:10.1016/j.bios.2006.12.014

Li, Y., Sun, J., Wang, J., Bian, C., Tong, J., Li, Y., Xia, S., 2016. A single-layer structured microbial
sensor for fast detection of biochemical oxygen demand. Biochem. Eng. J. 112, 219-225.
doi:10.1016/j.bej.2016.04.021

Liu, Z., Liu, J., Li, B., Zhang, Y., Xing, X.-H., 2014. Focusing on the process diagnosis of anaerobic
fermentation by a novel sensor system combining microbial fuel cell, gas flow meter and pH
meter. Int. J. Hydrogen Energy 39, 1-7. doi:10.1016/j.ijhydene.2014.04.076

Liu, Z., Liu, J., Zhang, S., Xing, X.-H., Su, Z., 2011. Microbial fuel cell based biosensor for in situ
monitoring of anaerobic digestion process. Bioresour. Technol. 102, 10221-10229.
doi:10.1016/j.biortech.2011.08.053

Moon, H., Chang, I.S., Jang, J.K., Kim, K.S., Lee, J., Lovitt, R.W., Kim, B.H., 2005. On-line
monitoring of low biochemical oxygen demand through continuous operation of a mediator-less
microbial fuel cell. J. Microbiol. Biotechnol. 15, 192-196.

Moon, H., Chang, |.S., Kang, K.H., Jang, J.K., Kim, B.H., 2004. Improving the dynamic response of a
mediator-less microbial fuel cell as a biochemical oxygen demand (BOD) sensor. Biotechnol.
Lett. 26, 1717-1721.

Ouattara, a.S., Traore, a. S., Garcia, J.-L., 1992. Characterization of Anaerovibrio burkinabensis sp.
nov., a Lactate Fermenting Bacterium Isolated from Rice Field Soils. Int. J. Syst. Bacteriol. 42,
390-397. doi:10.1099/00207713-42-3-390

Peixoto, L., Min, B., Brito, A.G., Kroff, P., Parpot, P., Angelidaki, I., Nogueira, R., 2010. Submersible
Microbial Fuel Cell-based Biosensor for in-situ BOD monitoring, in: Semana de Engenharia.
University of Minho, pp. 1-2.

Peixoto, L., Min, B., Martins, G., Brito, A.G., Kroff, P., Parpot, P., Angelidaki, I., Nogueira, R., 2011. In
situ microbial fuel cell-based biosensor for organic carbon. Bioelectrochemistry 81, 99-103.
doi:10.1016/j.bioelechem.2011.02.002

Quek, S.B., Cheng, L., Cord-ruwisch, R., 2014. Bio-Electrochemical Sensor for Fast Analysis of

12



Assimilable Organic Carbon in Seawater. Biosens. Bioelectron. 5, 2-5. doi:10.4172/2155-
6210.1000152

Quek, S.B., Cheng, L., Cord-Ruwisch, R., 2015a. In-line deoxygenation for organic carbon detections
in seawater using a marine microbial fuel cell-biosensor. Bioresour. Technol. 182C, 34-40.
doi:10.1016/j.biortech.2015.01.078

Quek, S.B., Cheng, L., Cord-Ruwisch, R., 2015b. Microbial fuel cell biosensor for rapid assessment
of assimilable organic carbon under marine conditions. Water Res. 77, 64—71.
doi:10.1016/j.watres.2015.03.012

Reguera, G., Nevin, K.P., Nicoll, J.S., Covalla, S.F., Woodard, T.L., Lovley, D.R., 2006. Biofilm and
nanowire production leads to increased current in Geobacter sulfurreducens fuel cells. Appl.
Environ. Microbiol. 72, 7345-7348. doi:10.1128/AEM.01444-06

Schievano, A., Pizza, F., Pino, C., Perrino, D., Colmbo, A., Cristiani, P., 2016. Experiences of floating
microbial fuel cells, supplying on-line sensors for water quality, in: Proceedings of the 13th IWA
Leading Edge Conference on Water and Wastewater Technologies. International Water
Association, pp. 1-4.

Stams, A., Hansen, T., 1984. Fermentation of glutamate and other compounds by Acidaminobacter
hydrogenoformans gen. nov. sp. nov., an obligate anaerobe isolated from black mud. Studies.
Arch. Microbiol. 21, 329-337. d0i:10.1007/BF00410730

Sung, Y., Fletcher, K.E., Ritalahti, K.M., Apkarian, R.P., Ramos-Hernandez, N., Sanford, R.A.,
Mesbah, N.M., Loffler, F.E., 2006. Geobacter lovleyi sp. nov. Strain SZ, a Novel Metal-Reducing
and Tetrachloroethene-Dechlorinating Bacterium. Appl. Environ. Microbiol. 72, 2775-2782.
doi:10.1128/AEM.72.4.2775

Tardy, G.M., Lorant, B., Loka, M., 2017. Substrate concentration dependence of voltage and power
production characteristics in two-chambered mediator-less microbial fuel cells with acetate and
peptone substrates. Biotechnol. Lett. 39, 383—389. d0i:10.1007/s10529-016-2256-3

Tian, S., Zhang, P., Liang, Y., Zhang, D., Wang, B., 2014. Performances of double-chamber
microbial fuel cell-based BOD sensor. Chinese J. Environ. Eng. 8, 2626—2632.

Tindall, B.J., 1996. Bacterium from Anoxic Sediments of a Freshwater Lake. Int. J. Syst. Bacteriol.
46, 183-188.

Wu, S., Liang, P., Zhang, C., Li, H., Zuo, K., Huang, X., 2015. Enhanced performance of microbial
fuel cell at low substrate concentrations by adsorptive anode. Electrochim. Acta 161, 245-251.
doi:10.1016/j.electacta.2015.02.028

Yang, G.-X., Sun, Y., Kong, X.-Y., Zhen, F., Li, Y., Li, L.-H., Lei, T.-Z., Yuan, Z.-H., Chen, G.-Y.,
2013. Factors affecting the performance of a single-chamber microbial fuel cell-type biological
oxygen demand sensor. Water Sci. Technol. 68, 1914-1919. doi:10.2166/wst.2013.415

Zhang, Y., Angelidaki, 1., 2011. Submersible microbial fuel cell sensor for monitoring microbial activity
and BOD in groundwater: Focusing on impact of anodic biofilm on sensor applicability.
Biotechnol. Bioeng. 108, 2339-2347. doi:10.1002/bit.23204

13



