
Supplementary Information (SI) 

Table S1 Primer sequences of some key N cycling genes used for real time PCR 

Target gene Primer Primer sequence 5'–3' Thermal profile Reference 

AOA amoA 

Arch-amoAF STAATGGTCTGGCTTAGACG 94°C for 2 min followed by 40 

cycles of 45 s at 94°C, 1 min at 

53°C, 45 s at 68°C, plate read at 

83°C 

[1] 
Arch-amoAR GCGGCCATCCATCTGTATGT 

AOB amoA 

amoA–1F GGGGTTTCTACTGGTGGT 95°C for 5 min followed by 35 

cycles of 45 s at 95°C, 45 s at 55°C 

and 1 min at 72°C 

[1] 
amoA–2R CCCCTCKGSAAAGCCTTCTTC 

nirS 

nirS cd3a F GTSAACGTSAAGGARACSGG 95°C for 2 min × 1 cycle; 95°C for 

45 s, 55°C for 45 s, 72°C for 45 s, 

85°C for 20 s × 40 cycles 

[2] 
nirS R3cd R GASTTCGGRTGSGTCTTGA 

nirK 

F1aCu ATCATGGTSCTGCCGCG 95°C for 3 min × 1 cycle; 95 °C for 

30 s, 58 °C for 40 s, 72 °C for 40 

s, 83 °C for 15 s × 40 cycles 

[3] 
R3Cu GCCTCGATCAGRTTGTGGTT 
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