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Table 1. Description of sampled sites. 

Area Sample codes Site Location Sample  Sample description 
Agbara Ogun State WTPi 60 30’ N 30 5’ E Untreated wastewater Central untreated wastewater holding tank 

 WTPii  Treated water Treatment tank 
     
 RWi 60 29’ N 30 6’ E River water Upstream of receiving water  
 RWii 60 29’ N 30 6’ E River water Downstream of receiving water  
     
 WWii1 60 30’ N 30 4’ E Wastewater Wastewater channel 
 WWii2 60 30’ N 30 4’ E Wastewater Wastewater holding tank 
     
 WWiv 60 30’ N 30 6’ E Wastewater Wastewater outlet  
     
 WWv 60 30’ N 30 4’ E Wastewater Stored wastewater 
     

Sango Ota Ogun State WWi1 60 30’ N 30 5’ E Wastewater Holding tank 
 WWi2 60 30’ N 30 5’ E Wastewater Discharge point 
     

 WWvi 60 42’ N 30 13’ E Wastewater 
Outlet to the public drainage 

 
Table S1 (Cont’d.)     
Ikeja-Lagos State WWiii 70 39’ N 50 3’ E Wastewater Holding thank 

     
 WWvii 90 46’ N 50 56’ E Wastewater Discharge channel 
     
 WWviii 60 10’ N 50 18’ E Wastewater Holding tank 
     
 WWix - Wastewater Wastewater channel 
     

Oshodi-Lagos State WWx - Wastewater Holding tank wastewater 
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Isolo-Lagos State WWxi - Wastewater Holding tank 

     
 WWxii - Wastewater Discharge point 

 
 

WWxiii - Wastewater Holding tank 

     
 WWxiv - Wastewater Holding tank 

Table S2. Primers and conditions used to amplify tetracycline resistance genes using the PCR techniques. 

Target Gene Primer Sequence (5’-3’) Amplicon size (bp) Annealing temp. (0C)  Reference 
tet(A) TetA-F GCTACATCCTGCTTGCCTTC 210 55 Ng et al., 2001  

 TetA-R 
CATAGATCGCCGTGAAGAGG 

 
   

tet(B) TetB-F TACGTGAATTTATTGCTTCGG 206 55  Ng  et al., 2001 

 TetB-R 
ATACAGCATCCAAAGCGCAC 

 
   

tet(C) TetC-F CTTGAGAGCCTTCAACCCAG 418 55 Ng et al., 2001 

 TetC-R 
ATGGTCGTCATCTACCTGCC 

 
   

tet(E) TetE-F AAACCACATCCTCCATACGC 278 55 Ng et al., 2001 

 TetE-R 
AAATAGGCCACAACCGTCAG 

 
   

tet(G) TetG-F GCTCGGTGGTATCTCTGCTC 468 60 Ng et al., 2001 

 TetG-R 
AGCAACAGAATCGGGAACAC 

 
   

tet(J) TetJ-F CGAAAACAGACTCGCCAATC 184 61 Aminov et al., 2002 

 TetJ-R 
TCCATAATGAGGTGGGGC  

 
   

tet(O) TetO-F AACTTAGGCATTCTGGCTCAC 515 55 Ng et al., 2001 

 TetO-R 
TCCCACTGTTCCATATCGTCA 

 
   

tet(X) TetX-F CAATAATTGGTGGTGGACCC 468 55 Ng et al., 2001 

 TetX-R 
TTCTTACCTTGGACATCCCG 

 
   

tet(M) TetM-F ACAGAAAGCTTATTATATAAC 171 55 Aminov et al., 2001 
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 TetM-R 
TGGCGTGTCTATGATGTTCAC 

 
   

tet(T) TetT-F AAGGTTTATTATATAAAAGTG    169    46 Aminov et al., 2001 

 TetT-R  
AGGTGTATCTATGATATTTAC 

 
   

tet(W) TetW-F GAGAGCCTGCTATATGCCAGC    168    64 Aminov et al., 2001 

 TetW-R 
GGGCGTATCCACAATGTTAAC 

 
   

tet(Q) TetQ-F AGAATCTGCTGTTTGCCAGTG    169    63 Aminov, et al., 2001 

 TetQ-R 
CGGAGTGTCAATGATATTGCA  

 
   

tet(Z) TetZ-F CCTTCTCGACCAGGTCGG    204    61 Aminov et al., 2002 

  TetZ-R 
ACCCACAGCGTGTCCGTC 

 
   

tet(D) TetD-F GGAATATCTCCCGGAAGCGG    187    68 Aminov et al., 2002 

 TetD-R 
GGAATATCTCCCGGAAGCGG 

 
   

tet(BP) TetBP-F AAAACTTATTATATTATAGTG    169    46 Aminov et al., 2001 

 TetBP-R 
TGGAGTATCAATAATATTCAC 

 
   

tet(Y) TetY-F ATTTGTACCGGCAGAGCAAAC    181    68 Aminov et al., 2002 
 TetY-R GGCGCTGCCGCCATTATGC     

Table S3. Primers and Conditions used to amplify Aminoglycosides and β-Lactam Resistance Genes using the PCR techniques. 

Target Gene Sequence (5’-3’) Amplicon size (bp) Annealing temp. (0C)       Reference 
aac(3)-IV TGCTGGTCCACAGCTCCTTC    653   56 Heuer et al., 2002 

 
CGGATGCAGGAAGATCAA 

 
   

aac(6’)-Ib(aacA4) TGACCTTGCGATGCTCTATG    509   55 Heuer et al., 2002 

 
TTAGGCATCACTGCGTGTTC 

 
   

aac(3)-II ACTGTGATGGGATACGCGTC    237   60 Heuer et al., 2002 

 
CTCCGTCAGCGTTTCAGCTA 

 
   

aac(3)-I ACCTACTCCCAACATCAGCC    169   60 Heuer et al., 2002 
 ATATAGATCTCACTACGCGC    
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aac(3)-III GAAGTACGCAGAAGAGA    491   58 Heuer et al., 2002 

 
ACATGGCAAGCTCTAGGA 

 
   

ant(3’’)-Ia (aadA) GTGGATGGCGGCCTGAAGCC    529   68 Vakulenko et al., 2003 

 
AATGCCCAGTCGGCAGCG 

 
   

ant(6)-I(aadE) ACTGGCTTAATCAATTTGGG    577   58 Vakulenko et al., 2003 

 
GCCTTTCCGCCACCTCACCG 

 
   

ant(2’’)-Ia (aadB) ATGGACACAACGCAGGTCAC    534   59 Vakulenko et al., 2003 
 TTAGGCCGCATATCGCGACC    

aph(3’)-Ia 
(aphA1) 

ATGGGCTCGCGATAATGTC    600   58    Vakulenko et al., 
2003 

 CTCACCGAGGCAGTTCCAT 
 

   

aph(3’’)-I (strA) CCTGGTGATAACGGCAATTC    546   55    Vakulenko et al., 
2003 

 CCAATCGCAGATAGAAGGC 
 

   

aph(6)-Id (strB) ATCGTCAAGGGATTGAAACC    509   56    Vakulenko et al., 
2003 

 GGATCGTAGAACATATTGGC    

bla-TEM ATAAAATTCTTGAAGACGAA
A 

   1076   50    Mabilat and 
Goussard, 1993 

 GACAGTTACCAATGCTTAATC
A 

 

   

bla-OXA GTCTTTCGAGTACGGCATTA    720   55     Vahaboglu et al., 
1998 

 ATTTTCTTAGCGGCAACTTAC    



8 
 

 
bla-IMP CTACCGCAGCAGAGTCTTTG    587   50    Senda et al., 1996 
 AACCAGTTTTGCCTTACCAT 

 
   

bla-CTX-M TTTGCGATGTGCAGTACCAGT
AA 

   544   55    Edelstein et al., 
2003 

 CGATATCGTTGGTGGTGCCAT
A 

 

   

bla-NDM-1 GTAAAACGACGGCCAG   1705   55    Walsh et al., 2011 
 CAGGAAACAGCTATGAC    

Table S4. Primers and Conditions used to amplify MLS, Sulfonamide and Chloramphenicol Resistance integron Genes using the PCR techniques. 

Target Gene Sequence (5’-3’) Amplicon size (bp) Annealing temp. (0C) Reference 
ermA CCTGTCGGAATTGGTTTTTAG    452    52 Chung et al., 1999 

 
CGGTAAACCCCTCTGAGAATA 

 
   

ermB GAAAAGGTACTCAACCAAATA    639    54 Chung et al., 1999 

 
AGTAACGGTACTTAAATTGTTTAC 

 
   

ermC AGTAATGCCAATGAGCGTTTT    303    43 Sutcliffe et al., 1996 

 
GGTGTAATTTCGTAACTGCCA 

 
   

ereA AACACCCTGAACCCAAGGGACG    466    56 Sutcliffe et al., 1996 

 
CTTCACATCCGGATTCGCTCGA 

 
   

sulI ATCGCAATAGTTGGCGAAGT    798    55 National Food Institute 

 
GCAAGGCGGAAACCCGCGCC 

 
   

sulII GCGCTCAAGGCAGATGGCATT    284    70 National Food Institute, 

 
GCGTTTGATACCGGCACCCGT 

 
  Denmark 

sulIII GAGCAAGATTTTTGGAATCG    789    53 National Food Institute,  
 CATCTGCAGCTAACCTAGGGCTTTGGA   Demark 
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catA1 CGCCTGATGAATGCTCATCCG    750    60 National Food Institute, 

 
CCTGCCACTCATCGCAGTAC 

 
  Denmark 

cmlA TACTCGGATCCATGCTGGCC    578    50 National Food Institute, 

 TCCTCGAAGAGCGCCATTGG   
Denmark 

 
intI1 CCTCCCGCACGATGATC    280    55 Goldstein et al., 2001 

 TCCACGCATCGTCAGGC    
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Figure S1. Map of Nigeria highlighting the study areas: Ogun and Lagos States. 

. 

Figure S2. A section of the map of Nigeria showing Agbara Industrial Area in Ogun State. 
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Figure S3. Cross-section of the wastewater treatment Plant located in Agbara Industrial Estate, in 
Ogun State, Nigeria. 
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