Steering the product spectrum in high-pressure anaerobic processes: CO2 partial pressure as a novel tool in bio-refinery concepts.
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Additional Materials and Methods 
Internal protocol for Illumina sequencing Novogene 
During the amplification, DNA concentration and purity were first monitored on 1% agarose gels and diluted to 1ng/μL by sterile water. Then, 16S rRNA genes of distinct regions (16SV3-V4) were amplified with the specific primer (e.g. 16S V4: 515F-806R). The chosen PCR products, between 400 to 450 bp, were mixed in equidensity ratios. Then, the mixture PCR products were purified with Qiagen Gel Extraction Kit (Qiagen, Germany). The libraries of the samples, generated with NEBNext® UltraTM DNA Library Prep Kit for Illumina and quantified via Qubit and Q-PCR, were analyzed by the Illumina platform.

Paired-end reads were assigned to samples based on their unique barcode and truncated by cutting off the barcode and primer sequence. Paired-end reads were merged by FLASH [1], and quality filtering on the raw tags was performed under specific filtering conditions to obtain the high-quality clean tags [2] with the Qiime quality-controlled process [3]. The effective tags were obtained after comparison with UCHIME algorithm [4] the reference database, to detect chimera sequences and subsequent removal of those. 

Sequences analysis was performed by Uparse software [5], using all the effective tags. Sequences with ≥97% similarity were assigned to the same operational taxonomic units (OTUs). The representative sequence for each OTU was screened for further annotation. For each representative sequence, Mothur software was performed against the SSUrRNA database of SILVA Database [6] for species annotation at each taxonomic rank (Threshold:0.8~1) [7] (kingdom, phylum, class, order, family, genus, species). To get the phylogenetic relationship of all OTUs representative sequences, the MUSCLE algorithm [8] was applied to compare multiple sequences. OTUs abundance information was normalized using a standard of sequence number corresponding to the sample with the least sequences. 
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Table S1: Relative abundance of total Bacteria and Archaea for the different experimental conditions in Experiment II. Values for treatment mixed substrate treatment (GG_CO2) correspond to the average of (n=3) biological replicates
	Condition
	GG_CO2
	GG_N2
	GLY_CO2
	GLU_CO2

	Experiment
	II-A
	II-B
	II-C
	II-A
	II-B
	II-C
	II-A
	II-B
	II-C
	II-A
	II-B
	II-C

	Archaea
	5.5±1.3
	18.1±1.4
	20.3±2.3
	3.8
	19.3
	9.7
	14.1
	8.8
	18.2
	16.0
	13.9
	23.2

	Bacteria
	94.5±1.2
	81.9±1.4
	79.7±0.0
	96.1
	80.7
	90.3
	85.9
	91.2
	81.8
	84.0
	86.1
	76.8
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[bookmark: _Ref85643520][bookmark: _Toc86681038][bookmark: _Toc88687922]Figure S1: Absolute abundances of the top 10 most abundant classes across all treatment and control samples in in A) bacterial community and the top 5 most abundant classes in B) archaeal community. The horizontal axis includes the time points where samples were taken and correspond to the start of experiment II and the end of phase II-A (209 hours), II-B (376 hours) and II-C (596 hours).
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[bookmark: _Ref72768752][bookmark: _Toc86681041][bookmark: _Toc88687925]Figure S2: Spearman correlation between calculated undissociated carboxylic acids, expressed as mg acetic acid (HAc) equivalents L-1, in Experiment II and log-absolute abundances of A) Total Archaea, B) Class Methanomicrobia and C) Class Methanobacteria 

[bookmark: _Ref72311328][bookmark: _Ref89346914][bookmark: _Toc86681112][bookmark: _Toc86681163][bookmark: _Toc88687956]Table S2: Biochemical reactions possibly involved in glucose and glycerol anaerobic conversion experiment at product and reactant concentrations of 1 mM, initial pH= 7.5 and T=35°C. The Gibbs free energy change (ΔGcat1) was corrected for pH and calculated according to [9]. Stoichiometries are adapted from [10], [11], [12], [13]
	No.
	Catabolic reactions
	ΔGcat1
(kJ/ Rxn)

	1
	
	-202.8

	2
	
	-267.0

	3
	
	-307.8

	4
	
	-317.2

	5
	
	-354.3

	6
	
	-292.0

	7
	
	-152.5

	8
	
	-92.4

	9
	
	-149.7


	10
	
	-109.3

	11
	
	-171.3

	12
	
	-64.3

	13
	
	-96.9

	14
	
	+43.9

	15
	
	+71.7

	16
	
	-55.0

	17
	
	-130.7

	18
	
	-31.1

	19
	
	-46.4*

	20
	
	-52.1*


*Values expressed as kJ mol-1 acetyl-CoA
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[bookmark: _Ref85647072][bookmark: _Toc86681042][bookmark: _Toc88687926]Figure S3: Gibbs free energy for aceticlastic methanogenesis at circumneutral pH considering the effect of increased partial pressure of carbon dioxide (pCO2 in orange) and acetate concentrations (in green) at T=35°C, pH=7.5 and substrate and product concentrations of 1 mM. 
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