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Abstract Engineering methanogens to produce Scaling pure-culture methanogen growth

Methanogens are obligately anaerobic archaea noteworthy for producing methane from C1 non=n atlve meta bOI |tes Bench-scale growth
compounds and acetate. Their ability to convert low-energy, otherwise inaccessible carbon into

methane is a result of their highly efficient central respiration, which accounts for approximately
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99% of the chemistry in the cell. A result of this respiratory strategy is a high substrate:product * Fixed C+E « Variable gas mixes
conversion ratio which is industrially relevant for the production of biomethane, and may also be HEOR P * Pressurized « Variable C+E
f i f _ it ' ' ' ispS * No pH control - Variable agitation

harnessed for the production of value-added commodities through strain engineering and > pac (om) - Easy headspace H control
synthetic biology. One area of interest are terpene compounds, as methanogen membranes are PmorB mini | Pt (M. voltae) sampling . zutomated
composed 5% by dry weight of isoprenoid lipids and flux through the isoprenoid biosynthetic  Manual measurements
pathways is naturally high in Archaea compared to Eukarya and Bacteria. To assess the metabolic General overview of engineering a isoprene producing methanogen. . mzisg;esri?/ee:nts « Multiple growth
plasticity of methanogens, our Iaboratory has engineered Methanosarcina acetivorans to produce The gene for isoprene synthase was selected from Populus alba. The gene was optimized for expression in Methanosarcina I'p { conditions

. . . . o species and is cloned into a plasmid containing an archaeal antibiotic resistance marker. The plasmid is transfected into M. replicates
the hemiterpene isoprene. We found that engineered methanogens directed up to 4% of total acetivorans and selected for under antibiotic stress. Confirmation of gene insertion of attained by PCR and expression is
carbon substrate towards isoprene with increased overall biomass. Optimization of isoprene confirmed via reverse transcription.

synthesis by archaea will require developing large-scale process conditions to capture methane ] ] ] ] Establlshlng optimum methanogen bioreactor culture
and isoprene. While methanogens are routinely grown at large scale in municipal and agricultural Englneered Methanosarcina acetivorans diverts carbon conditions

anaerobic digesters for biogas, process conditions for scaling up pure cultures on defined culture from CO tO iSO rene G
. . . . . . ‘g . . . as
medium have not yet been optimized. We are systematically evaluating bioreactor conditions 2 p Major determining variables: Feed Exhaust
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