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Table S1. Oligonucleotide primers used in the HOPE assay.

Primer Target Primer sequence (5’-3’) References

Ntspa1429 Nitrospira lineage I TGGCTTGGGCGACTTCAG 1

Ntspa1151_M Nitrospira lineage II CCGTTCTCCTGGGCAGTCTCT Modified from2

NmoCL6_M Nitrosomonas lineage 6 AAGCATAAGGTCTTTCGATCCC
C Modified from3

NmoCL7 Nitrosomonas lineage 7 CTCTTTCTTTCCGACTAAAA 3

AMX193R Ca. Jettenia GCCCCAAACCTTTGACTC This study

AMX598R Ca. Brocadia CGGAAGGCTTTCACAACCG This study

1390Rm_II Most Bacteria CGGGCGGTGTGTRCAA Modified from4
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Supplementary Figure Legends

Figure S1. Time-course variation in dissolved oxygen (DO) in stage I of reactor 
operation. Dots represent daily averaged values from data on-line collected every 30 
mins. 

Figure S2. Time-course variations of functional gene copies (day 686-1062) after stage 
V of reactor operation. 

Figure S3. Pairwise identity matrix of comammox amoA gene sequences (396 bp) of 
ASVs from the present study and their relatives. A color legend indicates the pairwise 
identities and the colors displayed in the matrix.

Figure S4. Variations of total ammonia concentration (NH3 + NH4
+) in the pre-

cultivation experiment. Bottles with initial free ammonia (FA) concentration of 1.4 
(A), 2.9 (B), 5.8 (C), 8.9 (D), 13.5 (E), and 26.3 mg-N/L (F). Data from triplicate 
bottles are presented with average and standard deviation. 



S4

Figure S1



S5

Figure S2
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Figure S3
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