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Abstract: Wastewater treatment plants WWTPS) have been regarded as 1mp0rtf¥{t point- soukces of antibiotic resistance genes
(ARG%) in afuatic environments. To inyestigate the (distribution and removal jof ‘ARGs/in WWTPs, a pharmaceutical wastewater
trbatment plant| (PWWTP) and an integrated Wastewater treatment' plant (IWWTP) in a fine-chemical industrial park were chosen, and
polylﬁ’erase chain reactlon (PER) and real-time PCR technlqu.es were used to determine the occurrence and abundances of ARGs along
the treatment processeq Ten and fifteen ARGS were detected iritially in the influents of PWWTP and IWWTP respectively, in which
tetracycline and sulfonamide resistance genes were frequently reported, while dfrA13 was first reported in WWTPs. The most abundant
ARGs in'the influents were sul [ and sulll , followed by dfrA13, tetQ, floR, tetO, and tetW. The total ARGs increased by 0. 21 log
after the treatment by PWWTP, whose effluent contributed 0. 87% to the inflow yet 5. 05% to the total ARGs of INWWTP. Finally the
total ARGs removed by IWWTP was 1. 03 log, with the remaining ARGs then transported within the final effluent to the nearby coastal
area. The authors concluded that the environmental and other impacts from the spread of ARGs on the microbial communities of the
coastal environment needed further study.

Key words; antibiotic resistance genes ( ARGs) ; wastewater treatment plants ( WWTPs) ; pharmacy; industrial park; real-time PCR
(4PCR)
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Fig. 1 Treatment processes and sampling sites of the two WWTPs
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Table 1 ~ Sequences of premiers in PCR reaction
H bR EEH E 1751 B 1) 751 B BE/bp SCHR
tetA GTGAAACCCAACATACCCC GAAGGCAAGCAGGATGTAG 880 [15]
tetB CCTTATCATGCCAGTCTTGC ACTGCCGTTTTTTCGCC 774 [15]
tetC ACTTGGAGCCACTATCGAC CATCAATCCATGCCAACCC 881 [15]
tetM ACAGAAAGCTTATTATATAAC TGGCGTGTCTATGATGTTCAC 171 (163~
tetO GATGGCATACAGGCACAGACC GCCCAACCTTTTGCTTCACTA 172 T
tet() AGAATCTGCTGTTTGCCAGTG CGGAGTGTCAATGATATTGCA 169 —ulily
tetW GAGAGCCTGCTATATGCCAGC " GGGCGTATCCACAATGTTAAC 168 L1711
sul I TTCGGCATTCTGAATCTCAC 47 ATGATCTAACCCTCGGTCTC 158 LT
sulll CGGCATCGTCAACATAACC. GTGTGCGGATGAAGTCAG | 91 F17) )
sullll TCCGTTCAGCGAATTGGTGCAG TTCGTTCACGCCTTACACGAGC | 1143 (133" &
suld TGITGAGCAAGCACTCCAGGAG ", TCCAGCCTTAGCAACCACATGG © J 198 [18F
FaAl AAGARTGGAGTTATCGGGAATG] /1 GEGTAAAAACTCGCCTAAKATTGS 47301 (15
S a2 7 RRATICCOOOTOAGCAGAAG |/ CEEGTTGACCGAATGGTTAG 429 L9
WAz ~GUAGTCGCCCTAAAACAAAG . o/ YGAFACGTGTGACAGCGTIGA 7 204 [19]
ampC [ TTICTATCAAMACTGGCARCG ./ CCYTTTTATGTACCCAYGA L™ | 550 [20]
~blaSHY TCGCCTGTGTATTATCTCCC | 4 | CGCAGATAAATCACCACAATG 857 s
GaPSI-1 TECTTCGCAACTATGACTAC AGCGTGTGITTGAGCTAGAT 1438 [19]
lermA | | ## AAGCGGTAAACCCCTCTGA - FTCGEAAATCCCTTCTCAAC 190 [21]
"emB”  CATTTAACGACGAAACTGGC FECAACATCTGTGGTATGGCG 405 [22]
cat T GGCATTTCAGTCAGTTG CCGCCCTGCCACTCATC 585 [22]
carl CCTGGAACCGCAGAGAAC CCTGCTGAAACTTTGCCA 495 [22]
floR CGCCGTCATTCCTCACCTTC GATCACGGGCCACGCTGTGTC 215 [15]
aae(3)-la  CGGCCTGCTGAATCAGTTTC AAAGCCCACGACACCTTCTC 436 [19]
aac(3)-V GTGTGCTGCTGGTCCACAGC AGTTGACCCAGGGCTGTCGC 627 [15]
vanA TCTGCAATAGAGATAGCCGC GGAGTAGCTATCCCAGCATT 377 [22]
vanB GTGACAAACCGGAGGCGAGGA CCGCCATCCTCCTGCAAAAAA 433 [22]
vanC GAAAGACAACAGGAAGACCGC ATCGCATCACAAGCACCAATC 796 [22]
16S rRNA  CCTACGGGAGGCAGCAG CCTACGGGAGGCAGCAG 178 [23]
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