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o) ¥ gacC2 FAAE A9 SR ASAF AN 7L Bol £ESUAS. o2 Ade FAEL A
4 fAAt 29 099 ¢ 5 A BAZ ALEE F Ue 7HeA S AART
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19408l Ao g FAEHo] sdso] oFFoz
ARE-E ol FRE AN Be AldEc] B
3l AEE 2A she FFHEE PINA AT 53] A
a4 ZA9E AE3P) AT g85FH ¥ oz, 24
Ax AREHY A S0 d7d Z4Hge] A Fdo) &
FTHE & gt JIEARC FAEAY Hrke AR89
ol§EE FANA 4L FANIZL, FHE FolAY
Wty 2402 AMEHo it wFoA Azt YAEE
FAEZ] o 45~55%7t AR ArtEe YHZ 7t5d
FA53 Qe Aoz AT At} (Gustafson 1986). 1
Hy olHE 2= AR FAEFL 719 RNZE
o Wit Zejgte s Z4s] Ho2H PYEH dig
A Aol veht 4] HAe @il vEiA €A
o} (Dingell 1980).

AAg M FBED AP AFY e o9
8 F=g Woshe AR F FI2 AYFHoA 2 Qit. F
T EYE HES AQ8ANAN PAEF AFA Mol
2 NEZ 93 g0l HIHI glon, Be 2%
A fAAde F34 AYE +44 53 ) 2
vjze] Eo] e Aoz g glo} (Foster 1983).

Oxytetracyclines} chlorotetracycline Z+& tetracyclinel
FAYEF LS AAHAEA Mgl A" Hx9 3}
TEZ HZA 40 A3 FUAY BHL Bole A o
o g ARHY & JHER F s ook 2By F
8 994 Algod AR Aol BAgd wet ks
oz ARgo] ZAHI F2 AEYI YHEAZ Rox)
2 9t} (DuPont and Steele 1987). ¥ gentamicin®
1964358 AF7HA] FFLR AMgHole PHEAZ
1975358 AYY Adel 2¥o] BIHT U (Buck-
wold et al. 1979).

¥ dFoME tetracycline AP HFAAR  rerQ9}

gentamicin AP FAAR aacC2} A FFH2EY
3ol Cl27I17HA] ARA EIIERAE Yooy 2
AU B2 FNEF AP FAxe £Xdeo] BHHY
& Ay Iz s

Mz o Uy

MEMT F2o R I TP

ZANEE ¢dAGS 328 A FHLE IS
o] B THA AW ulFAH619.6m)el A wAst] £
=HE Bdele odves fY9HEe FEATO] 23 km
g shdelnt. of s AREH AFAA ST ARAA
ArE AAAY (Fig. D. AFAH F A 14 A 2
ARL s A2 FHA s7Fe0] Az 3o &
3 1IAY F2de g0 o A AL {dol
FEHOR dojibs Rtk AN A7 3447
ANzehe ARGM A AR E, 2AAFAN A AR E,
E4o] Bue AN 5AHE AP Hre 1997
d 590 dAlstAT

DNAS| F&

B EAste AFLERE DNAY 32 Jungd Lee
(19979 g wstth. ZF AHNA AHE 1 gEH &
< 16,000 xg2 3087 Y& Gold HYAEEL 15
mg/mle] lysozymeo] EiUE 300 o] lysis £ (150
mM NaCl, 100 mM sodium EDTA, pH 8.0)& ¥x
37CoA 247 EEC] FHEA wEEdTh 97id] 300 ul
9] 10% sodium dodecyl sulfate® H7}5 5 —70Co) A
YL 65ColA Hole L 33 ykE3le] DNAE A
T o2 x3IAAR. 979 FF phenold Eo
DNAE $2% v} tHA] phenol-chloroform®e @ 323}
3 ethanol2 FAAIZt}. DNAY 100 ul TE (10 mM
Tris-HCl, pH 80, 0.1 mM EDTA)Y =0 n<
Geneclean kit(Bio 101)Z AAsth vpAot WA o)A
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Fig. 1. A map showing the sampling sites.
glass matrixs] A%e DNAE 50 plo] TEZ £&A7A}

DNA Hat
329 DNA9 %& TKOI00 fluorometer(Hoefer Sci-
entific Instruments)& AR&3te] 2489}

16S rDNAS} SE

#29¥ DNAJlI PCRE #37)d AFs ¢58 sz
AEA AFE Wyl 9iste] AR 165 RNA #
ARE FEFAJE primerE A3 PCRE 3.
Forward primers= Escherichia coli¢] 16S rRNA A2}
(Bosius er al. 1978)¢] position 49514 68} shrainy
(-TNA NAC ATG CAA GTC GAI CG-3), reverse
primer position 1,510904 1,492(5-GGY TAC CTT
GTT ACG ACT T-3)9| sig@ch. o primere AN
2| DNAZYEH ABAMZE 165 rRNA 434S ZE5:
o AR-ET (Moyer er al. 1994).

1102} aacC2? RHAIC| X

A U Solgle $4ER AYY s 2¥L
Gotsrl 98l tetracycline A ¥4 A2 rerQs} gen-
lamicin A3 {FAAQ aacC29] F7IMLAA primerE
A¥ste] PCRE AN terQ primere test 720}
PCR1, 5-CAT GGA TCA GCA ATG TTC AAT ATC
GG-3". PCR2, 5-CCT GGA TCC ACA ATG TAT
TCA GAG CGG-3. ©| primer sete rerQ SARNA

FIAN A A2 A5z

460 bp #998 ZZA} (Nikolich er al. 1994). Gen-
tamicin AYA FAAN aacC2 FAAS] HAZL Y%
primere ©H&3 2tk GenF, 5-TTT TCG TTC CAT
GAG CG-3. GenR, 5-CGC CAT TCA GAG TCT
CCT-3. ©] primer sete 276 bpE ZFZA)Zth (Jung er
al. 1994, Han et al. 1997).

PCR =2

PCR ¥&9& 1 pl9 DNAQ0 ng), 5 ul®] 10X PCR
buffer(100 mM Tris-HCI, 25 mM MgCl,, 500 mM KCL
[pH 8.3), Z+zk 50 pM9| primer, 1.25 unit®] Taq DNA
polymerase(Takara), 10 mM deoxyribonucleic acid Z} 1
HE QI 542 50 wEA s, PCRE Perkin
ElmerAl2] GenAmp PCR system 24008 ARE-3}o] 949
A 487+ 7] denaturationg T F 94CHA 30x7
denaturation, SSCo|lA 3037t annealing, 72CjA 30%
7t extension F}AF-L 303 wHEIT wpAgreE T2CoA
SEZ wieAZd. $%9 DNA HHL 1.2%9 agarose
gel A719F22 A

Zo o oy

B &0 o] Y& vAEY DNAS 3231 thgs

Eo] ¢2iX X Jitth. DNA &9 A ¥ dAle & &
-8 e Adg T3ske Aotk o) whyeE M &
&3 WS ultrafiltrationo|t}. 18y (A9 B
e BfEo] EAlste o3 ofgigo] Qlo] o &
A Ul AV Aok ageE B Yo AEE At
7] S8 & A¥olMe fAEE WHE olddl & &9
AFE 5390 A4 52 AR (Jungst Lee 1997)¢ljA],
E2AYY A g3 Hole FAE WHEAZ oS phe-
nol &% & 74971 DNA 29 & 58¢ Bgeng
£ AYdre o] WS AN ZH A B4 &
o] DNAY 482 Table 15} Zt}. ]84 %o} DNA
de dwFoz {7180 EaEe] AHE 9 poly-
phenolic £2E0] Z¥s|o] 9lo] PCRE W@t} 8=
& 2% DNAJ} PCRE #37lo] AYd £58 232 3
€A, A9 DNAZL $25HJeA A43E 8s) 98
o AJAMZY 16S IRNA FAANE FZAI|= primerS
AHgEle] PCRE }8lit). Z A QN 3228 DNAE F
Ho2 PCRE PHE o dAsle 1.5 kbe] DNA AHo]
SEZE3T (Fig. 2). ol A2 F28 DNAY &%7}
PCRY AL & + Aot

o] DNAY] gentamicino] i@t PP Jehe 43
A F U aacC2 §AATL ol YA Yotrs] 94
GenF9} GenR primer& AM-3l9] PCRE & A3 oA
9 278 bpel DNA7} $Z59ith. bandd] ZEE 7502
HEY o AAFo2 R4 HE 24S o gL &
AT AE9E ¢ F UAY (Fig. 3). 20 nge] FYE
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Table 1. DNA vield from 1 liter of stream water

Site 1 2 3 4 s
DNA yield 026 030 68 156  1.08
(ug/l) . a 1 B . .

%] DNAY E9%e fHAE PCRE B3l 53/ 2
FHolng ol AL AFEF WA of {3A Hx
7} BHE A4E SUKEE o8 £ 19 243 L o] §
A8 A5 AASd AT F AR FHEHLE M2
g2 £ Y EF AL 29 F#40] 20 cm o2 F
Fo] vlnE FHJon, 1AF FHde 5ol A
AR AP FHE Fgo] AHY e TG
Gentamicin A 34 FARQ aacC29) Eo]3FQ primerE
A8 PCRYAM d3d =719 band?} 1IARGNNE A&
HATE AN Jeh A gttt (Fig. 3). F A
A4d E2RYH $32H DNAY 4] H&H AME
(Table 1) & AHY FAo] FAE 7P Y&
o 2E2 1AZNA HER o XS FEFAA
24 Az 9 8 A4S ¢ F Ad o) fAA
o ¥ PCR 489 42 =4-E F3she AHEA 33 4
ARAN F7H8 Boltrt SAAHNA 7 74 bandE X
ol Qlt}. FARGZA EAde FHED AYA A
s 1980 xutolz B A7t olFolA ftt}h (Arm-
strong et al. 1981, 1982). AWty o g FEHT} TA|E S
Ao Be IQYEA NI FF7 vtz (Kaspar et

12345678

Fig. 2. Agarose gel electrophoresis of 16S rDNA amplifi-
cation products. Ten ng of DNA samples extracted from stream
water were used for PCR amplification. Lanes: 1, lambda DNA
digested with EcoRl-Hirgdm; 2~6, site l1~site 5; 7, negative
control; 8, positive control with Psewdomonas syringae DNA.
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Fig. 3. PCR detection of gacC2 gene in DNA extracted from
stream water. Lanes: 1, ®X174 DNA digested with Haell;
2~6, site 1~site 5; 7, negative control; 8, positive control with
aacC2 gene.

al. 1990), AHgsle FAEAS AP dF9 £30t LA
A A= Qe Rez d#AX Jdd (Oganst
Nwiika 1993). A2 §& AK (Lec er al. 1998)lA], 3}
oA Reldt gentamicin HPAY AF F & 5% Aol
aacC2 FAAE 7L AReH, 53] ¥ dppoa &
4 AF F £ 59 T (52,000 pg/mhiA A7}
Ag Bole A9 87%7} o] fARE 7ML USE&
2% 8} . 2882 o] S FHEtd RE Z
FE o] f2xe] g PCR 4Eo] 734 Udehte AL
EAE FY0) aacC? FAXY E8RNIEE =07 9
Y 7oz Azdy.

Tetracycline® Gram ¥4 2 34, 3714 € 9714
Mz % olye} mycoplasma o FFHA FL3e B
AEAZ o8 F7H9 Y9 A8AZ 2o o} A
10801 A Agd 28o2 1 AMgo] FAHI gl
ot (Roberts 1996). AF7HA A dg 71Fez,
teracycline®] W& 2 ¥¥} A Rige B3I F Al
77} €A A} (Salyers e al. 1990). 2 F YR
S B3 #AAdY o8 FH AdA 18 T/ MR
O& tetracycline A¥A A 9w A4 o 21 F
tetM, tetO, tetB, tetQ, tetS 52 §AAEL tetracycline
9] B3o] He A7F9 FRALL Bise gyIAL ¢
B33te 24 A34de et (Taylors}t Chau 1996).

TetQ+= bacteroidesollA] A& WZAE tetracycline A &4
FAAZ (Lepine et al. 1993), Prevotella spp.& H] %3

& &9 AFoz AYHI Lol HIHI Ut
(Nikolich et al. 1994). 2 714 29 SA3TNA 2
ZER glod dE AR HlE &3 Peirt AL
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Fig. 4. PCR detection of retQ gene in DNA extracted from
stream water. Lanes: 1, lambda DNA digested  with
EcoRI-Hindlll; 2~6, site I~site S; 7, negative control; 8, &
X174 DNA digested with Haell,

AR dBAZ Ut (Leng er al. 1997). o] §AZ}e] &
LS 471 A8 BE23E £28 DNAS F¥oa 3
o terQ FAAY PP RE MAF PCRIZ} PCR2
€ primer2 PCRE #H39e uwl 43w 407 bpe
DNAZHYS 9¢ 4 AU (Fig. 4). 229 band & 1X)
AN 713 4893 3, 4Pz 24E dage ¢ 4
Ak 53] 2443 sAHAME R bandst A3
HEHA Aokt olgt o] &4bsHo] Y AFIM 7
¥ bande Boltt =4S E3sEA SHANE AFe
o] #ATt Fislroln fANSS Y F Ay o
2 AFFEY 9B BASE YNH ARSIA
tetracyclines] th3] 23L& Yehlle A9 e Ao
g2 AR (Flint et al. 1988), 3] SAs= AaE 8
W] Prevotellad) A tetracycline A&y ¥ae tetQ A
Ao oJFe) nAHT A} (Nikolich er al. 1994). IHE
E A9 /b8 tetracyclined] &5} A7) ¥4 A
B8 Adol B&H o] M YA g FAA} A&
€ AF49E #4E £ QU 29 AFe gey Ay
U7 ololN el 17l WEol AABAGN o)
BEL + 4 B o), tetracyclineo] AFgolAE A9
2o ot N2 #ARY 4L gz iz 24
= o] Bolgoz sl 457l dEd bandst o)
Ae Ao Hzhdr). e AFAdoldA e A8 2
AR 1AW ge) AP S840} AEER e AW
E ol# 713 e uas .

olst 7ol 299io) me} YNEA AYY FARY B
X7t deAE AME AP fARL 29 23
ARZA A2 £ e 71542 NAl) 2. ®at oy

¥ B ARG A A22W A5E

% o 4AAEL AQWFIN Te Azes el
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Distributional Pattern of tet@Q and aacC2 genes
in Stream Water

Jung, Jae Sung®, Young Jong Lee'? and Jong Hong Kim*
Department of Biology, Sunchon National University, Sunchon 540-742
Department of Clinical Pathology, Kwangju Health College, Kwangju 506-701, Korea

ABSTRACT: The occurrence of tetQ and aacC2 genes encoding tetracycline and gentamicin resistance
determinant, respectively, was assessed in total bacterial community DNA isolated from Dongchon
stream of Sunchon area. To examine the resistance potential of bacteria that were not cultured, total
DNA from 1 liter of stream water was extracted by freezc-thaw mcthod. The PCR technique was
employed to determine the abundance of the target genes. The highest frequency of fetrQ gene was
obtained from site 1, located near the animal farms area, whereas the incidence of aacC2 was highest
in site 5, the downstream area. These results showed that the occurrence of antibiotic resistance gene
may be used as a convenient marker of water quality related 1o source.

Key words: aacC2, Antibiotics resistance, PCR, tetQ




