
Supplementary Table 1. Primer sequences used for quantification of antibiotic and heavy metal resistance and bacterial marker genes 
from livestock manure and poultry litter under anaerobic digestion system. 

Target gene Primer Primer sequence (5’-3’)† Tm (°C)‡ size (bp)§ Reference 
16S rRNA 16S-1055-F ATG GCT GTC GTC AGC T 58.0 337 (Harms et al., 2003) 

16S-1392-R ACG GGC GGT GTG TAC 
16S-Probe-F FAM-CAA CGA GCG CAA CCC-BHQ 

Enterococci ECST748F AGAAATTCCAAACGAACTTG 60.0 106 (Frahm and Obst, 2003) 
ENC854R CAGTGCTCTACCTCCATCATT 

ENT813probe TGGTTCTCTCCGAAATAGCTTTAGGGCTA 
E. coli uid784 F GTGTGATATCTACCCGCTTCGC 60.0 82 (Frahm and Obst, 2003) 

uid866 R AGAACGCTTTGTGGTTAATCAGGA 
uid807 probe TCGGCATCCGGTCAGTGGCAGT 

S. aureus nuc-F TCAGCAAATGCATCACAAACAG 55.0 255 (Poulsen et al., 2003) 
nuc-R CGTAAATGCACTTGCTTCAGG 

tet(A) tetA-F GCT ACA TCC TGC TTG CCT TC 57.0 210 (Ng et al., 2001) 
tetA-R CAT AGA TCG CCG TGA AGA GG 

tet(B) tetB-F CTC AGT ATT CCA AGC CTT TG 56.0 284 (Ng et al., 2001; Sengelov et al., 
2003) tetB-R GTA ATG GGC CAA TAA CAC CG 

tet(G) tetG-F CAG CTT TCG GAT TCT TAC GG 59.0 169 (Ng et al., 2001) 
tetG-R CAA TGG TTG AGG CAG CTA CA (Szczepanowski et al., 2009) 

tet(M) tetM-F GTG CCG CCA AAT CCT TTC TG 59.0 250 (Vikram et al., 2017) 
tetM-R GCA TCC GAA AAT CTG CTG GG 

tet(O) tetO-F ACG GAR AGT TTA TTG TAT ACC 58.0 170 (Aminov et al., 2001) 
tetO-R TGG CGT ATC TAT AAT GTT GAC 

tet(Q) tetQ-F AGA ATC TGC TGT TTG CCA GTG 59.0 166 (Aminov et al., 2001) 
tetQ-R CGG AGT GTC AAT GAT ATT GCA 

tet(W) tetW-F GAG AGC CTG CTA TAT GCC AGC 59.0 168 (Aminov et al., 2001) 
tetW-R GGG CGT ATC CAC AAT GTT AAC 

erm(B) ermB-F TCACCGAACACTAGGGTTGC 60.0 131 (Vikram et al., 2017) 
ermB-R CTGTGGTATGGCGGGTAAGT 



mecA mecA-F GGGATCATAGCGTCATTATTC 55.0 527 (Poulsen et al., 2003) 
mecA-R AACGATTGTGACACGATAGCC 

mecC mecC-F GAAAAAAAGGCTTAGAACGCCTC 60.0 138 (Stegger et al., 2012) 
mecC-R GAAGATCTTTTCCGTTTTCAGC 

copB copB-F TAGTGGCCATGCACATCATC 60.0 201 (Argudín et al., 2013) 
copB-R CCACCAGACAAGAACGGTTT 

pcoA pcoA-F CGGGTATGCAAAGTCATCCT 55.0 136 (Chalmers et al., 2018) 
RT-pcoA-R TCCGCGTACGTGAGAACCTT 

pcoD RP-pcoD-F TATTGTCCTGCCTGCTGATG 55.0 126 This study 
pcoD-R GATGGGTCAGATCGCTCAGT (Chalmers et al., 2018) 

tcrB tcrB-F CATCACGGTAGCTTTAAGGAGATTTTC 55.0 663 (Hasman et al., 2006) 
tcrB-R ATAGAGGACTCCGCCACCATTG- 

czrC czrC-F TAGCCACGATCATAGTCATG 55.0 632 (Cavaco et al., 2011) 
czrC-R ATCCTTGTTTTCCTTAGTGACTT 

 
† Probe sequences each contained a 5' FAM fluorophore and 3' black hole quencher combination for use in probe-based 5' nuclease 
assays; probe concentration of 100nM; primer concentration of 600nM. 
‡ Tm (°C) is the annealing temperature at which the PCR assay was performed.  
§ PCR product refers to the expected amplification product size in nucleotide base pairs (bp). 
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