METU Environmental Engineering
Departmental Seminar Spring 2023

Monitoring efficiencies of OFMSW-fed biogas plants over archaeal methyl-coenzyme M
reductase

Biogas production is a complex biological process involving a mixed culture of microorganisms
and several consecutive reaction steps. The stability of anaerobic digesters (AD) where biogas
production takes place has a delicate balance that affects methane production. Stability
disturbances that may occur during the process may jeopardize the economic feasibility of the
biogas facility, and operational disturbances often caused by inactivated and/or inhibited
microorganism populations have serious financial consequences for these facilities.

Monitoring ADs with sensitive methods is crucial for efficiency, particularly as large-scale biogas
facilities using organic fractions of municipal solid waste (OFMSW) become more prevalent in
Tirkiye. To address this, innovative approaches are needed for cost-effective and efficient
monitoring. This study proposes using the archaeal enzyme methyl-coenzyme M reductase (mcrA)
as a marker to monitor AD processes.

By tracking mcrA gene expression in samples from large-scale AD facilities and correlating it with
methane production efficiency, the study aims to provide insights into process monitorability.

Additionally, metagenome analysis will be conducted to identify the predominant metabolic
pathways (aceticlastic and/or hydrogenotrophic) involved in methane production from OFMSWs.
These pathways remain unclear in the literature but are crucial for understanding and optimizing
AD processes.
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OFMSW ile beslenen biyogaz tesislerinin arkeal metil-koenzim M rediktaz enzimi
tzerinden verimliliklerinin izlenmesi

Biyogaz iiretimi karigik bir mikroorganizma kiiltiiriiniin dahil oldugu ve birbirini takip eden ¢esitli
reaksiyon adimlarmin gerceklestigi karmasik bir biyolojik siirectir. Biyogaz {iretiminin
gerceklestigi anaerobik ¢iiriitiiciilerin (AC) stabilitesi metan tretimini etkileyen hassas bir dengeye
sahiptir. Proses boyunca olusabilecek stabilite bozukluklar1 biyogaz tesisinin ekonomik
fizibilitesini tehlikeye atabilmekte ve ¢ogunlukla inaktive ve/veya inhibe olmus mikroorganizma
popllasyonundan kaynaklanan operasyon bozukluklari bu tesisler igin ciddi mali sonuglar
dogurmaktadir. AC'lerin hassas yoOntemlerle izlenmesi, 6zellikle evsel kati atiklarin organik
kismin1 (EKAOK) kullanan biiyiik 6l¢ekli biyogaz tesislerinin Tiirkiye'de yayginlasmasi nedeniyle
verimlilik acisindan hayati 6nem tasimaktadir. Bu sorunu ¢6zmek i¢in uygun maliyetli ve verimli
izleme i¢in yenilik¢i yaklasimlara ihtiyag vardir. Bu ¢alisma, AC siireclerini izlemek i¢in arkeal
enzim metil-koenzim M rediiktaz’in (mcrA) bir belirte¢ olarak kullanilmasini 6nermektedir.
Biiyiik 6l¢ekli AC tesislerinden alinan numunelerde mcrA gen ekspresyonunu takip ederek ve
bunu metan iiretim verimliligiyle iliskilendirerek caligsma, proses izlenebilirligine dair i¢gdrii
saglamay1 amaglamaktadir. Ek olarak, AC prosesini anlamak ve optimize etmek amaciyla EKAOK
kullanilarak metan {iretiminde rol oynayan ve literatiirde belirsizligini koruyan baskin metabolik
yolaklar1 (asetiklastik ve/veya hidrojenotrofik) tanimlamak icin metagenomik analizler
gerceklestirilmesi diisliniilmiistiir.
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