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Fig. 3.  611 

Baltic corrosive community (5th transfer) established on Fe0-coupons for 3 months. 612 

Three morphotypes were observed: � a rod-shaped cell with a bulging head – 613 

resembling a terminal endospore-forming Clostridium, � a sarcina-like cell 614 

resembling the rosette-forming Methanosarcina species and � a vibrio-like cell 615 

possibly a Desulfovibrio. 616 
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Fig. 4.  618 

Whole-metagenome phylogeny of a community enriched on Fe0 for five successive 619 

transfers showing the major bacterial (a) and archaeal (b) phylotypes. For Bacteria we 620 

only show the phylotypes above 0.25% abundance. Other Bacteria and Other 621 

Archaea, include both non-abundant and unassigned species.  622 

 623 
  624 

87	

515	

0%	

10%	

20%	

30%	

40%	

50%	

60%	

70%	

80%	

90%	

100%	

Re
la
%v

e	
ab

un
da

nc
e	
(%

)	

Methanococcus	
Unclasified	Euryarchaeota	
Methanocella	
Methanosarcina	
Other	Archaea	

770	

249	

151	

60%	

65%	

70%	

75%	

80%	

85%	

90%	

95%	

100%	

Re
la
%v

e	
ab

un
da

nc
e	
(%

)	

Geobacter	
CellulosilyDcum	
Listeria	
unclassified	Clostridiales	
Bacteroides	
Anaerotruncus	
AceDvibrio	
Alkaliphilus	
Ruminococcus	
Desulfitobacterium	
Eubacterium	
Paenibacillus	
Desulfotomaculum	
Bacillus	
Thermosinus	
Desulfomicrobium	
Desulfovibrio	
Clostridium	

a	 b	Bacteria	 Archaea	

Other	Bacteria	

.CC-BY-NC-ND 4.0 International licenseIt is made available under a 
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.

The copyright holder for this preprint. http://dx.doi.org/10.1101/530386doi: bioRxiv preprint first posted online Jan. 25, 2019; 

http://dx.doi.org/10.1101/530386
http://creativecommons.org/licenses/by-nc-nd/4.0/


 23 

Fig. 5.   625 

Fig. 7.  Maximum likelihood tree of a 16S rRNA gene sequence of a Baltic-626 

Methanosarcina capable of Fe0 corrosion, but incapable of acetoclastic 627 

methanogenesis over the course of 60 days. This was also aligned against a Baltic-628 

Methanosarcina sequence enriched on GAC along with Baltic-Geobacter [38]. Scale 629 

bar represents the average number of nucleotide substitutions per site. 630 

  631 

Baltic Methanosarcina enriched on Fe0 

Baltic Methanosarcina enriched on GAC 

.CC-BY-NC-ND 4.0 International licenseIt is made available under a 
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.

The copyright holder for this preprint. http://dx.doi.org/10.1101/530386doi: bioRxiv preprint first posted online Jan. 25, 2019; 

http://dx.doi.org/10.1101/530386
http://creativecommons.org/licenses/by-nc-nd/4.0/


 24 

Fig. 6.  632 

Electron recovery (as mM electron equivalents) in products, considering that 2 mM 633 

electrons are required to make 1 mM H2 and 8 mM electrons are required to make 1 634 

mM acetate or methane according to the reactions in the right upper panel. (a) In 635 

abiotic controls electrons are recovered as H2. (b) The whole community grown on 636 

Fe0 for eight transfers recovered electrons as methane and acetate. (c) Inhibition of all 637 

bacteria (including acetogens) with a cocktail of antibiotics (kanamycin and 638 

ampicillin) led to the survival of methanogens, which produced more methane than 639 

the mixed-Baltic community (dotted line/b) (d) Specific inhibition of methanogens 640 

with 2-bromoethanesulfonate, led to the persistence of a community of acetogens, 641 

which produced more acetate than the mixed-Baltic community (dotted line/b). (n>5) 642 
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Fig. 7.  644 

Model of the competitive interaction between an Fe0-corroding Clostridium-acetogen 645 

and an Fe0-corroding Methanosarcina-methanogen. �Indicates a direct mechanism of 646 

electron uptake. �Indicates a mechanism of uptake based on abiotic-H2. �Indicates 647 

extracellular enzyme-mediated H2-evolution.  648 
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Fig. 8.  651 

Impact of spent-filtrate spiking on acetogenesis (a) and methanogenesis (b) in freshly-652 

prepared Fe0-Baltic communities (n=10). Dashed lines show the trends for product 653 

formation by the acetogens-alone and methanogens-alone when their competitors 654 

were specifically inhibited. Dotted lines show the trends for product formation when 655 

the acetogens and methnaogens were competing with one another.  656 
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