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Transfer and genetic recombination of antibiotic
resistance genes occurring in water environment

Kim, Chi- Kyung, Sung- Gie Lee,and Young- Chang Kim

Department of Microbiology, College of Natural Sciences, Chungbuk National University.
(Received May 8,1986)

Antibiotic resistant bacteria isolated from the river water in Cheongju City were studied on the transfer of their

R-plasmids in water environment. The R-plasmids were transferred by conjugation between the isolates at the frequen-

cies of 1.1 x 1078 to 1.2 x 107 under laboratory condition and 1.2 x 1077 to 1.0 x 109 in natural environment. The

R-plasmids isolated from those bacteria were also transferred into the recipient cells of £. coli HB101 at the frequencies

of 1.7-6.7 X 1078, The AP"Cm/Tc'-plasmid of isolate T-44 which were transferrable by conjugation and transformation

was deterruined to be 9.01 kilobses in molecular size. When the AP"Cm/ T¢"-plasmid DNA was treated with restriction

endonuclease, the plasmid appeared to have one restriction site for EcoRl and BamH], respectively, and three sites for

Pst I endonuclease.
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Table 1. The ratio of antibiotic sensitive and

resistant bacteria among Gram negative isolates.

Ratio (%) of antibiotic sensitive and resistant bacteria

MAR**(Double+ T riple+ Quadruple + Quintuple)

Season

Sensitive SAR*

89.40(17.10+23.00+41.00+ 8.30)
90. 25(34.10+25.00+22.20+ 8.95)
64. 50 (22.70+25. 10+ 10.30 -+ 6. 40)
69. 90 (42.30+21.50+ 6.10+0.00)

Spring 197 8.97
Summer 0.85 8.50
Autumn 12.30 23.20
Winter  6.50 23.60

*S AR, Single antibiotic resistance
**M AR, Multiple antibiotic resistance
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Table 2. Minimal inhibitory concentration(MIC)

of antibiotics for the isolates.

MIC (ug/ml)
Ap | Cm| Km| Sm | Su | Tec

Isolates Sources

1-24 Moosimcheon| 128 [ < 2(< 8| < 4] 300|< 2
3-29 Moosimcheon| 32 | 128(< 8| < 8 | 300| 128
T-44 Moosimcheon | 200 65| <15 250 [1500| 200
KE-1 | Industrial <10 | <10| 400 25| 300|<10

wastewater
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Table 3. Curing efficiency of the isolates con-

taining R-plasmids.
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Plasmid
Chr.

Fig. 1.

from the isolate 1-24 wild strain and its cured

Agarose gel electrophoresis of plasmids

cells.

(a), 1-24 wild strain containing an Ap"-plasmid;
(b) and (c), cured cells of 1-24 lost their Ap”™ —
plasmid. Chr, chromosomal DNA.
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Table 4. Conjugation frequency of the isolates
tested in Mueller-Hinton broth and river water

environment.

Conjugation frequency

No. of | No.of | Curing
Isolates | Phenotypes colony | colony | effici-
tested | cured {ency(%)
1-24 ApTSu” 285 235 82
3-29 | Ap"Cm"Su"Te”| 300 60 20

%S";Jnuograion Antibiotic (Conjugant/Donor)
Recipient) marker |Mueller-Hinton|River water
P broth(30-35T )| (14-17C)
3-29X1-24 Cm" 1.0X10°7 NE*
T-44 X KE-1 Ap” 1.1x10"*¢ 1.2%X1077
T-44XKE-1 Cm” 1.2x10"°7 1.0x10"°°
T-44 X KE-1 Tc” 1.1x10°7 1.0x107°

*NE, not experimented
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Table 5. Transformation frequency of the iso -

lates.
Source o:l Antibiotic Transformation frequency
IS;\Ip[Lasml marker (Transformant/Recipient)
1-24 Ap” 2.3x10°°
3-29 Ap” 6.7X10°¢
T-44 Ap", Cm", Tc” 1.7x10°°
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Fig. 2. Agarose gel electrophoretic analysis of
plasmids from the selected donor(T-44), trans -
formant(T-44 t), recipient(E. coli HB 101), and

reference strain(E. coli V517).
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Table 6. Fragment size (Kb} of the Ap"Cm " Tc¢”
-plasmid DNA obtained after endonuclease diges-

tion.

Restricti .
estriction Fragment size (Kb)
endonuclease

EcoRI 9.01

BamHI 9.01

Pstl 5.5 2.83 0.68
EcoRI+BamHI 4.6 4.41

EcoRI+Pstl 3.5 28320 0.68
BamHI+Pst1 5.5 1.92 0.91 0.58
EcoRI+4BamHI+Pst ] 3.5 2.0 192 0.91 0.68
Designation A'B CDETFGCH I I

of fragment
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Fig. 3. Restriction endonuclease analysis of plasmid(Ap"Cm™Tc") of the isolate T-44.
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Fig. 4. Restriction map of Ap’Cm"Tc”-plamid of

T-44 isolate showing the relative size of

fragment after endonuclease digestion.
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