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Supplementary Fig. S1 Construction of a phylogenetic tree for analyzing beta diversity (See Tree_biofilter.nwk in the supplementary documents)
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Supplementary Fig. S2 Statistical parameters of the moving bed biofilter documented throughout the production cycle



Supplementary Table S1. List of nitrifying and denitrifying bacterial genera categorized by their role in ammonia, nitrite, and nitrate oxidation processes
	Reaction
	Phase name
	Genus
	Source

	
	Ammonia oxidation
	Nitrosomonas spp
	Kuhn et al. (2010), Bassin et al. (2011), Ramirez-Vargas et al. (2015)

	
	
	Nitrosospira
	Navada et al. (2019)

	
	
	Nitrosococcus
	Patil et al. (2021)

	
	
	Nitrosolobus
	Ida et al. (2005)

	
	
	Nitrosovibrio
	Ida et al. (2005)

	
	Nitrite oxidation
	Nitrobacter
	Kuhn et al. (2010), Woese et al. (1985) 

	
	
	Nitrococcus
	Watson et al. (1986), Woese et al. (1985)

	
	
	Nitrospina
	Lücker et al. (2015), Spieck et al. (2014)

	
	
	Nitrospira
	Bartelme et al. (2017), Daims et al. (2015), Bassin et al. (2011)

	
	
	Candidatus Nitrotoga
	Alawi et al. (2007), (Spieck et al. 2006), (Nowka et al. 2015)

	
	
	Nitrolancea
	Sorokin et al. (2012)

	
	
	Candidatus Nitromaritima
	Ngugi et al. (2016)

	
	Complete ammonia oxidation
	Nitrospira
	Van Kessel et al. (2015)

	
	Denitrification
	Hydrogenophaga
	Deng et al. (2020), Lai et al. (2020)

	
	
	Flavobacterium
	Deng et al. (2020), Lai et al. (2020)

	
	
	Rhodobacter
	Deng et al. (2020), Hüpeden et al. (2020)

	
	
	Pseudomonas
	Deng et al. (2020), Lai et al. (2020), Liu et al. (2019)

	
	
	Thermomonas
	Deng et al. (2020), Lai et al. (2020)

	
	
	Dechloromonas
	Deng et al. (2020), Lai et al. (2020)

	
	
	Planctomyces
	Hüpeden et al. (2020)

	
	
	Azospira
	Hüpeden et al. (2020), Lai et al. (2020)

	
	
	Blastopirellula
	Hüpeden et al. (2020)

	
	
	Marinobacter
	Hüpeden et al. (2020)

	
	
	Parasegetibacter
	Lai et al. (2020)

	
	
	Thauera
	Lai et al. (2020)

	
	
	Comamonas
	Lai et al. (2020), Liu et al. (2019) 

	
	
	Bacillus
	Liu et al. (2019)

	
	
	Citrobacter
	Liu et al. (2019)

	
	
	Ammoniphilus
	Liu et al. (2019)

	
	
	Clostridium
	Liu et al. (2019)

	
	
	Caldilinea
	Liu et al. (2019)





Supplementary Table S2. Custom PCR1 primers used for the generation of V3–V4 16S rRNA gene sequencing libraries. Blue highlighted primer sequences are Fluidigm consensus sequence pads, red regions are custom linker-spacer nucleotides added to increase read diversity, and the black sequences are the target specific V3-V4 primers from Klindworth et al. (2013)
	Primer Set
	Name
	Primer Sequence

	Forward Primer
Pool
	CS1-341F
CS1-341F_LS1
CS1-341F_LS2
CS1-341F_LS3
CS1-341F_LS4
CS1-341F_LS5
	ACACTGACGACATGGTTCTACACCTACGGGNGGCWGCAG
ACACTGACGACATGGTTCTACAAGCCTACGGGNGGCWGCAG
ACACTGACGACATGGTTCTACATAGCCTACGGGNGGCWGCAG
ACACTGACGACATGGTTCTACAGTAGCCTACGGGNGGCWGCAG
ACACTGACGACATGGTTCTACACGTAGCCTACGGGNGGCWGCAG
ACACTGACGACATGGTTCTACAACGTAGCCTACGGGNGGCWGCAG


	Reverse Primer
Pool
	CS2-785R
CS2-785R_LS1
CS2-785R_LS2
CS2-785R_LS3
CS2-785R_LS4
CS2-785R_LS5

	TACGGTAGCAGAGACTTGGTCTGACTACHVGGGTATCTAATCC
TACGGTAGCAGAGACTTGGTCTATGACTACHVGGGTATCTAATCC
TACGGTAGCAGAGACTTGGTCTCATGACTACHVGGGTATCTAATCC
TACGGTAGCAGAGACTTGGTCTTCATGACTACHVGGGTATCTAATCC
TACGGTAGCAGAGACTTGGTCTGTCATGACTACHVGGGTATCTAATCC
TACGGTAGCAGAGACTTGGTCTAGTCATGACTACHVGGGTATCTAATCC
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