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The antibiotic resistant genes (ARG) and mobile genetic
elements (MGE) were investigated with the effluent of waste-
water treatment plant (WWTP), and river waters of upstream
and downstream in order to elucidate the effect of effluent on
antibiotic resistance in a natural river. Total numbers of
134~183 of ARG and MGE were detected and the abundance
of ARG and MGE was 0.063~0.422 copies per one of 16S
rRNA gene in three water samples. Effluent sample contained
the highest amount of the total number and abundance of ARG
and MGE whereas total viable cells were observed in the lowest
amount among the three samples. This indicated that the genes
were originated from cells died during the wastewater
treatment process. In addition, the co-relationship of abundance
between ARG and MGE suggested that acquired resistance
was a prevalent mechanism among the antibiotic-resistant
bacteria existing in WWTP.
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913l 4= QItH(Ohlsen et al., 2003; Reinthaler ef al., 2003;
Ikehata et al., 2006).
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o] =311 Qlch Quantltatlve PCROI

U microarray @} 7-& B} A 5512 E7] o =g E4 1
A4S 24 1k o] R AT el A o
7|1 X E& AAsto] BASh= A7t ZMLE]J_ )t Schmieder
and Edwards, 2012; Chen et al., 2013; de Castro et al., 2014).
SR ol A R A 2l4e] 9k oty 919
A7 - oll YIXIe Bl A S S 0.2 32 A st
Oom HERL AR A SEAES(J1; 35052317, 127°06°067),
5 22(12; 35°52'38”, 127°06/02"), HFR 812 A 814
(J3; 35°5246", 127°05'45")2HE] & A B2 2015d 70

7)o et AlRE 105
mlE % 9l X (nutrient agar) ]|

GNP © 2 HFo, 35°Co) A 48171 HF F §
4 e

Alg=ste] CFU/mIE £7]5k3ie Sttt
é AR7IEe a7 dol s &8
100 mloﬂ Colilert (IDEXX)E =&5}

sepgzon 1}9441
ZAtl Al 54*01 ‘ﬂ“ofa %%OH% ot o & Alg=skaL, A2
Aol A Al E-EEMPN 3z of| o 93k MPN/100 ml = 3£7]3}5{ch

AFA RN A DEbAF-S 1.5 x 10* CFU/mI, g2
2.6 x 10° MPN/100 ml2 7} =& vbd sl 24 vpaas
(12)0)| A= AukA|0] 6.6 x 10" CFU/mI, A2 1.0 x 10°
MPN/100 ml 2 714 Yok o, 2= 0] oJ gk vl A 0 7
2= SR A HI3) o A= LubAlato] 7.8 x 10° CFU/m,
A 1.2 x 10* MPN/100 ml & AF 2] A o 1] 3] Yropz] =
733 Bt Table 1). o] 23t Ak sh=A 2] of] 2Jal] Aot
o] AAE W7 okt fr g ol wheh RS 5 o1 %- 3
A¥l= vt gekEch

Table 1. Abundance of bacteria in water samples collected in this study

Site Total colonies Total coliform E. coli
(CFU/ml) (MPN/100 ml) (MPN/100 ml)
I 1.5 x10* 1.5 x10° 2.6 x 10
Ay} 6.6 x 10' 7.2 % 10' 1.0 x 10°
13 7.8 % 10° 9.2 x 10* 1.2 x 10*

AFHTS L) B Aol Rk A0 2 E DNAS &
Fsb7] Slstol cheat 2e olzhaue AHSHEE 10 m
cellulose acetate filter (Advantec) 2 2% 2] o I}-5 48§35}
2379 B4 8 U 2R SIS AR AAT AL
w A2 2] E A Zo| A A2 34=517] €15} 0.2 um cellulose
acetate filter (Advantec) 2 o] 7}3}o] 4| & R QL 71 of apuk
= Alis DNA &2 918l AME-3F3ltE

of ppake- A Ao A FA T, Bt AbdS o] &5t o
23} 5199 .2 1 FastDNA Spin Kit (for Soil, MP Biomedicals)
£ ARgsto] oAt | A R 25 E HEAls DNAS 53t
At} DNA+= SmartChip real-time PCR (Wafergen Biosystems)
o) Feom ARk % 34270e] A WA SR
(antibiotic resistance gene, ARG)%} 3771 9] A} A -G A}
(mobile genetic elements, MGE) A&L H oH 7y L AR =S
onfol5e g
A o SR el ol ole] g Elo] A
U0 U E o) Atttk Aol oln] A%
E°|tHLooft et al., 2012; Zhu et al., 2013).

Wafergen Biosystems 2] SmartChip real-time PCR system
= ARESho] a1 -85 5 PCRE A| AL Bl of whet

=351t} PCR £¢9-2 1X light cycler 480 SYBR green I
master (Roche Life Sciences), 1 mg/ml bovine serum albumin
(New England Biolabs), 500 nM 2] forward primer2} reverse
primer, 5 ng/ul2] DNA & 0 2 1A%l o, PCR &g-oH
2 5184-well chipo]] SmartChip multisample nanodispenser
A3l 5 QITh SmartChip
cycler& ARE-51e] T2} -2 2 A © & real-time gPCRS 4=
P31 Th: 95°C 104, 40 cycles (95°C 30%/60°C 30x).

A=F PCR ZAi}+= SmartChip qPCR software (v2.7.0.1,
Wafergen Biosystems) S A&-5}o] B45}19] o, Thokst o]
O] melting peak7} Q= 7899} 5% 85 1.8-2.2 9]0 A=
AHAeFoATE A PCRE 3 WhE 0 2 3% ¢l o o, threshold
cycle (Ct) 302 HETHA = ARgsHo] 272+ copy =& ©F
ello] 4J} o] Akstetr.

%l primer

(Wafergen Biosystems)E

Gene copy number = 10°* V1%

DNAE =3} 7} sl A| 2 of| 2A) 6= u| Y& 7|47}
thE R R FUTH | AE ARS8 1Ak ffe] mE n s
o] ZA)5l= 16S RNA G ARE FZ2 AR 2 A5
I AREE A B FAAES] copy 5 I
13} 2t A1 2.9] 165 rRNA 5744 copy 2 LPr-of At &) 2k
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Fig. 1. Total number (A) and total abundance (B) of antibiotic resistant
genes (ARG) and mobile genetic elements (MGE) in water samples.
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5o} P A2k protection), U4 At 2l S
A} (regulator) 712 31 MGEE -5/ Q1. A} &

A B-& aminolgycoside, beta-lactam, sulfonamide, tetracycline,

[e]

o
A AKdeactivate), YA 0] A W =5 AaAA WS
1 5

amphenicol, macrolide-lincosamide-streptogramin B (MLSB),
vancomycin, fluoroquinolone, multi-drug resistance (MDR)
9 7|E}other) & E-F51 %}

ZAFE 371 A &0l A 134~1837112] ARG 2 MGE A A7}
AEE O H(Fig. 1A), 17]9] 16S rRNA A X} tjgt ARG
U MGE 3-8 2}-2] At 4] 9F20.063~0.422 copy 2 4 =31
THFig. 1B). & ARG % MGE9] o2 ul-22:7} §15-5)7] A 2|
A1) 5d4(11, 0.063 copy)ell BI3f sl 24 87
5:(12,0.422 copy) ol X F48] 2715 5, RS T8 5 A4
ol 152] B1A4(I3)ol A ThA] ZHass pAS 1 ArhFig,
1B). 71231 GHAUA] T3 AR S AR AR Lhebit
tH(Fig. 1A).
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Fig. 2. Diversity and abundance profiles of antibiotic resistant genes
(ARG) and mobile genetic elements (MGE) in water samples. (A)
abundance of ARG and MGE classified depending on resistant mechanisms;
(B) abundance of ARG classified depending on antibiotics families.
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