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Table S1. Primers of target genes used in qPCR analysis

Target gene Primer Primer sequence (5’-3’) Amplification size 
(bp)

Reference

338F ACTCCTACGGGAGGCAGCAGBacterial 16S rRNA
518R ATTACCGCGGCTGCTGG

180 1

amo598f GAATATGTTCGCCTGATTGamoA (ammonia 
monooxygenase) amo718r CAAAGTACCACCATACGCAG

120 2

1960m2f TA(CT)GT(GC)GGGCAGGA(AG)AAACTGnarG (nitrate 
reductase) 2050m2r CGTAGAAGAAGCTGGTGCTGTT

100 3

nirK583F TCA TGGTGCTGCCGCGKGACGGnirK (copper-
containing nitrite 
reductase)

nirK909R GAA CTTGCCGGTKGCCCAGAC

326 4

nirScd3aF GT(C/G)AACGT(C/G)AAGGA(A/G)AC(C/G)GGnirS (cd1-containing 
nitrite reductase) nirSR3cd GA(C/G)TTCGG(A/G)TG(C/G)GTCTTGA

425 5

nosZ1527F CGCTGTTCHTCGACAGYCAnosZ (nitrous oxide 
reductase) nosZ1773R ATRTCGATCARCTGBTCGTT

250 6
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Table S2. Protocols and parameters of target genes used in qPCR analysis

Target gene Programs

Bacterial 16S rRNA Pre-heating at 50 °C for 2 min, pre-denaturation at 95 °C for 10 min, denaturation at 95 °C for 15 s, 

annealing at 60 °C for 1 min, and extension at 72 °C for 1 min
amoA Pre-heating at 50 °C for 2 min, pre-denaturation at 95 °C for 10 min, denaturation at 95 °C for 15 s, 

annealing at 56 °C for 45 s, and extension at 72 °C for 30 s
narG Pre-heating at 50 °C for 2 min, pre-denaturation at 95 °C for 10 min, denaturation at 95 °C for 15 s, 

annealing at 58 °C for 45 s, and extension at 72 °C for 30 s
nirK Pre-heating at 50 °C for 2 min, pre-denaturation at 95 °C for 10 min, denaturation at 95 °C for 15 s, 

annealing at 64 °C for 40 s, and extension at 72 °C for 30 s
nirS Pre-heating at 50 °C for 2 min, pre-denaturation at 95 °C for 10 min, denaturation at 95 °C for 15 s, 

annealing at 57 °C for 30 s, and extension at 72 °C for 30 s
nosZ Pre-heating at 50 °C for 2 min, pre-denaturation at 95 °C for 10 min, denaturation at 95 °C for 15 s, 

annealing at 58 °C for 50 s, and extension at 72 °C for 30 s


