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=Abstract=

Characterization of R plasmid and Antimicrobial drug Resistance of
Escherichia coli

Kyung-Im Ha, Seong-Il Suh, Jong-Wook Park and Min-Ho Suh

Department of Microbiology, Keimyung University School of Medicine, Taegu, Korea

One hundred and four strains of FEscherichia coli isolated in Taegu area were tested for the
antimicrobial susceptibility to 15 drugs. All strains were susceptible to amikacin(AK) and
moxalactam(MX). 1.9-3.9% of the strains were resistant to cefamandole(Cmd), nalidixic acid(Na)
and rifampin(Rf), and 18.3-21.2% were resistant to gentamicin and cephalothin. 41.3%-57.7% were
resistant to kanamycin, streptomycin(Sm), chloramphenicol(Cm), and trimethoprim(Tp). 67.6-83.7
% were resistant to penicillin(Pc), ampicillin(Ap), tetracycline(Tc), and sulfamethoxazol(Smx).
MIC90 of Ak, Mx, amd Na was 8ug/ml. MIC90 of other drugs were about 16-1,024 ug/ml.

Strains multiply resistant to the 8 drugs, Cm, Tc, Sm, Smx, Ap, Km, Tp, Pc were most frequently
encountered.

Most of drug resistances except to Na and Rf in 75.3% of resistant strains were co-transferred
to recipient E. coli RG176 or RG488, indicating that multiple drug resistances were R plasmid
mediated phenomenon.

Plasmid profiles for molecular characterization of R plasmids from E. coli strains were studied
through the methods of alkaline SDS lysis and agarose gelectrophoresis. Most of R plasmids were
63.2 to 79.8 Mdal in molecular size.

EcoRI restriction enzyme digestion patterns of R plasmid DNAs were examined. R plasmid of 79.8
Mdal in size had 13 DNA fragments, their molecular sizes were 4 to 25 kilobase R plasmids of 63.2
Mdal in size had 7 to 16 fragments, 3 to 25 kilobase in size and those of 66.8 Mdal in size had 11
fragments, 8 to 25 kilobase in size.
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2. SFH USMUA

15% 3} =], amikacin(Ak), gentamicin(Gm),
kanamycin(Km), streptomycin(Sm), cephalo-
thin(Cl), cefamandol{Cmd), moxalactam(Mx),
penicillin(Pc), ampicillin(Ap), chloramphenicol
(Cm), tetracyclin(Tc), sulfamethoxazole(Smx),
trimethoprim(Tp), nalidixic acid(Na), % rifam-
pin (Rf) o] wfgt 447 AHE Steers 5299
multiple inoculator& ©]-&3} agar dilution
method "2 AF&stgich o) 4@l st
2] ] 715}71 Y3l ATCC(Ameri-
can Type Culture and Collection) ¢} ¥ &9F+
(E. coli ATCC 25922, Pseudomonas aeruginosa

57 [s]
FAAL

R

_20_

2] R plasmid

ATCC 27853, Staphylococcus aureus ATCC

25923)% A AAs HATe A2

NCCLS(National Committee for Clinical Lab-

oratory Standard) 9] 317 7] F¥e) ZF8}¢]ct.
3. Conjugation0f 2|8t LHAE A}

Aol @ ALY HAAAE AAe7] 9
sof AAFiFow, 4 opdols ZHaAelr}

/\—l—y

Rfol] 44l WAal E. coli RG176-% AH43}9)
th. A=l 2] = Mueller Hinton(MH) #l] x]of] <k

ol ozl 15~20pg/mle]
o] WAel Na =+ RIE 50,ug/mlM] A 7}
o WAS Ane AATEES AdulAo]

Fto] A7 e SAsAeH.
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sle] HEl8ld ol A4 52 0.7% agarose gel
(15 x 15¢m, agarose type 1) 2} TBE buffer(89mM
Tris base, 89mM Boric acid, 2mM EDTA, pH
8.0)% Ab&3led WY JFFAE 90mA,
90voltZ 44]7} %9l submarine electrophoresis
£ AAlslch Plasmide] -A}#2&A-E& 413t
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50mM Tris-HCl, 10mM MgCl,, ImM DTT) &
748 & 37Col4 90%7F ub-34]9]x 0.5M
EDTA, 0.25% BPB, 0.25% xylene cyanol % 40
% sucroses #rislo] vF2-S AR AZ] o
A7)d % A, Gelo] ¥5F 08%Z 3}o]
4318 oJE=As 25mA, 20voltZ 184]7F
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S slshel o) Aol Erich AREsel Held
lambda DNA & size marker 2 A}-§ 3} c}.
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Figure 1-&
Plasmid DNA 2] A 7]¢]

Table 1. Antimicrobial drug
Escherichia colt*

susceptibility of

number(%) of  90%MIC

Drug resistant strains (ug/ml)?
amikacin G O ) e}
gentamicin 19 (18.3) 32
kanamycin 54 (51.9) 64
streptomycin 60 (57.7) 64
cephalothin 22, (21.2) 64
cefamandole 3 (2.9) 16
moxalactam 0 (0 ) 8
penicillin 87 (83.7) 64
ampicillin 76 (73.1) 64
chloramphenicol 53 (51.0) 64
tetracycline 65 (67.6) 16
sulfamethoxazole 7 (71.2) 1,024
trimethoprim 43 (41.3) 32
nalidixic acid 2 (1.9) 8
rifampin 4 38) 16

“Total 104 strains were tested. *Concentration
required for inhibition of 90% of strains.

AGeHstn

-21-

t}. Lane Ax ®-=x}gk 45.0Mdale] R10330¢]w]
Lane B+ 26.0Mdal¢] R6K, Lane C+= 38.
OMdal¢] RP4, Lane D+= E327¢] <542 1}E}l

Table 2. Conjugal transfer of multiple drug re-
sistances of Escherichia coli

number(% )

Resistance patterns mamkier of strains
of donor* Of. conjugally
SRraIE transferred’

CmTcSmSuApKmTpPe 16 13 ( 81.3)
CmTeSmSuApKmGmTpPe 4 4 (100.0)
CmTceSmSuApKmClTpPe 3 3 (100.0)
CmTceSmSuApKmClPe 2 1 ( 50.0)
CmTeSmSuApClPc 2 1 ( 50.0)
CmTcSuApTpPe 2 1 50.0)
CmTcKmRfPc 2 2 (100.0)
TeSmSuApKmPe 2 2 (100.0)
TeSmSu 2 2 (100.0)
SuApKmGmCICmdPc 2 2 (100.0)
SuApKmGmPc 2 1 ( 50.0)
SuApKmPc 2 2 (100.0)
ApKmPc 2 1 ( 50.0)
Miscellaneous patterns 34 23 ( 67.6)
Total 7% 58 ( 75.3)

“F. coli expressing resistances to three or more
drugs were tested. ‘E. coli RG176 or RG488
were used as recipients.

1 J K LMNO

ABCDEFGH

Fig. 1. Electrophoretic patterns of plasmid
DNAs from E. coli and their transconjugants (0.
7% agarose gel electrophoresis, 90mA, 90V, 4
hours). A. R1033, B. R6K, C. RP4, D. E327,
E. 87E14(RG176), F.87E30(RG176), G. 88E4
(RG488), H. 87E18, I. 87E18(RG176), J.
RG488, K. 87E24(RG176), L. 88E1(RG176),
M. RG176, N. 88E7(RG176), O. 88E38
(RG176).

| 1P 203.247.13.27 | Accessed 2016/01/11 09:42(KST)



31739l S A4t R plasmid

Table 3. R plasmid profiles of Escherichia coli
and their transconjugants

Name of phenotypic molecular weight
R plasmid marker (Mega dal ton)
pDE703 CmTcSmSuAmeTch 79.8
pDE711  CmTcSuApPce 79.8
pDE714  TeSmSuApKmPe 632
pDE718  CmTeSmSuApKmCITpPe 79.8
pDE724 CmTcSmSuApKmTpPe 79.8
pDE730 CmTceSmSuApKmGmTpPe  63.2
pDE801  CmTceSmSuApKmTpPe 79.8
pDE804 CmTcSmSuApKmTpPe 63.2
pDE807 CmTcSmSuApKmTpPe 79.8
pDE810 CmTceSmSuApKmGmPe 66.8
pDE813  SuApKmGmCICmdTpPc 63.2
pDE816 TcApPc 682
pDE825-1 CmTceSuApKmGmTpPe 79.8
pDE825-2 CmTcSuApKmGmTpPe 63.2
pDE838  CmTcSmSuApKmClPc 63.2
R1033 45.0
R6k SmAp 25.0
Rp4 ApKmTe 38.0

ABCDEFGHIJ KLM

Kilo

Fig. 2. Restriction endonuclease analysis
patterns of R plasmids from E. coli (digested
with EcoRI, 0,8% agarose gel electrophoresis,
25 mA, 20 V, 18 hours). A. Lambda DNA, B.
pDE702, C. pDE711, D. pDE804-1, E. pDE804-
2, F. pDE808, G. Lambda DNA, H. pDE810-1,
[. pDE810-2, J. pDE813-1, K. pDE813-2, L.
pDE816-1(in RG176) M. pDE816-2(in RG488).

E. coli 87E14,
e

J #Aolt}h Lane E, F, G, O+
87E30 88E4, 7 88E382] R plasmid 2]

o7 Hxzlzko 79.8Mdale]9ict. Lane J, M&

AGeHstn

_22_

Table 4. EcoRI digestion patterns of R plasmid
DNAs from Escherichia coli

Name of Mplecular Nur_nber Range of mol~
. weight(Me- of frag- ecular weight
plasmid ga dalton)  ments (Kilo base)
pDE702 63.2 15 15~25
pDE711 79.8 1.3 4-25
pDE714 63.2 7 18-25
pDE724 79.8 9 7-25
pDE802 79.8 13 6-25
pDE804 63.2 10 3=25
pDE808 79.8 13 5-25
pDE810-1 66.8 11, 8-25
pDE810-2 66.8 11 8-25
pDE813-1 63.2 16 4-25
pDE813-2 63.2 16 525
pDE816 63.2 11 4-25
pDE838 63.2 10 8-25
plasmid7} ¢l K. coliol ¢lo]4] R plasmid2]
WA kdd ZRHel £AFHE ebd Zo]dh
LH Jokare clokslel o), R plasmide| =}k

2 79.8Mdal®} 63.2Mdale] Zlo] tf F-H-o]l
66 8Mdale] Z= <9lgich. R10332} R6K =
RP4= control plasmido]| c}.

Figure 2= E. coli®] R plasmid DNAE #|3
G4 EcoRIo & Arxldle] 1 H31S 779
gt 7o)t} Lane A¢} G+ Lambda DNAZ 4]
3.5-21Kilobase A}o]¢] 6719 AHuS gl
gk Lane B, G, D, E, F, H.I.J, K, L. & Mg
E. coli+2 R plasmidel pED8162 & 4 host

offt rE_‘,

)
77\'7

3

cellult L& RG1760)32 M2 RG488#F 4] tof&
Agaldl, owl AREae] Auteabe o3
% o.

Table 4= EcoRI©o. & 2|5 R plasmid DNA
Aol A W B3 45 el Aol 79.
8Mdal¢] R plasmid&-< 13712 &35 714
Bxleke 4-25 kilobasegit). 63.2Mdale] R
plasmid &2 £& 9] F7} 7-167/]2 Fstgle
u] Fzjeko 3-25 kilobase9) ). 66.8Mdale] R
plasmid 52 11719 23S 7} 5 Bxpeke 8-
25 kilobaseg o). = R plasmid pDE 810 # k4]
o] = Ap= Al &% pDE810-10]1} Kme 2 A ¢
%] pDE810-21} EcoRI #xrlokAlo] ol &lglch.
R plasmid pDE813 &t Ao Apz AlExl
pDE813-17 Kmo 2 Al®x pDE8I3-2& =
Agdo] 4= Balsigort ¥xpge] 277} A

A

Pt

=
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