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Transfer of R Plasmids of Bacterial Isolates and Their Cloned
R Genes in Natural Wastewater Environments (I)
— Cloning of KmCm" Gene —
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Department of Microbiology, College of Natural Science, Chungbuk National University,
Cheongju 360-763, Korea

In order to study the transfer of antibiotics resistance genes of the genetically cloned bacteria
in water environments, DK1 strain, which is resistant to kanamycin (Km), chloramphenicol (Cm),
streptomycin (Sm), and sulfadiazine (Su), was selected from the Gram-negative bacterial isolates
From wastewater. One of 4 plasmids harboured in the DK1 strain was found to possess KmCm~
gene and be about 68 kb in size, and it was designated as pDK101. The plasmid of pDK101 was
also found to have 16, 32, and 6 restriction sites for EcoRI, Pstl, and Sall, respectively. From
the digestion fragments of pDK101 plasmid and pKT230 used as a vector by EcoRI restriction en-
donuclease, pDT309 and pDT529 were constructed as chimeric plasmids which possess Km"Cm” gene
and are 30.9 and 52.9 kb in size, respectively. When the chimeric plasmids were trasformed into
E. coli C600 or E. coli HB101, transformants of DKC601, DKC602, DKH102, and DKH103 were
obtained as cloned bacterial cells. The Km"Cm” genes were well expressed in those cloned cells and
the chimeric plasmids were clearly detected in the cloned cells of DKC601 and DKH103.
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Table 1. MIC profiles of the bacterial strains and plasmids used in this study.

449

MIC of antibiotics

Strains and plasmid Sources
Ap Cm Km Sm Su Te Nal
DKI1 (E. coli) Industrial <3 12.5 1,500 200 200 <3.5 <35
wastewater
MT1 (Prov. rettsert) Moosimcheon 2,500 60 <3 126 4,000 185 <3.5
water
MT2 (E. coli) ” 2,500 60 <3 125 4,000 185 <3.5
MS1 (Pseudomonas sp.) ” 250 <6 1,000 1,000 3,000 <6 <6
E. coli C600 Laboratory 25 <25 25 <2.5 50 <25 <25
strain
E. coli HB101 ” <2.5 <2.5 <25 20 50 <25 <2.5
P. putida KT2440 " 400 100 400 25 0 0 50
E. eoly DKC600 Genetically 25 10 400 <2.5 100 <2.5 <2.5
cloned
E. coli DKC601 ” 25 10 1,600 20 100 <25 <25
E. coli DKC602 ” 25 <10 400 20 100 <2.5 <25
E. cols DKH102 ” <2.5 10 1,600 20 100 <2.5 <2.5
E. coli DKH103 ” <2.5 10 1,600 20 100 <2.5 <2.5
pDK101 E. coli DK1 0 125 1,500 0 0 0 0
pKT230 P. putida 0 0 1,600 50 0 0 0
KT2440
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Fig. 1. Agarose gel electrophoresis of plasmids in the
bacterial isolates and their transconjugants.

Lanes: A, MT1; B, MT2; C, DK1; D, MS1; E, E. colt C600;
F and G, DKC600, transconjugant of DK1x E. colt C600.
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ABCDEFG HIJ K M NO Table 2. Fragments of the Km"Cm-pDK101 plasmid
. ] after digestion with restriction endonuclease.

F t size (K
Fragment No. ragment size (kb)

EcoRI Pstl Sall
1 11.0 9.5 22.5
2 9.5 7.0 21.0
3 8.0 6.8 10.8
4 7.3 4.8 8.2
5 7.0 4.4 4.0
6 4.7 2.8 1.3
7 4.0 24
8 2.6 2.2
Fig. 2 Restriction enzyme digests of the Km"Cm” 9 2.5 2.18
pDK101 plasmids. 10 2.3 2.08
Lanes: A, undigested DKC600; B and H, EcoRI; C, 11 2.2 2.06
BamHI; D, I, and K, Pstl; E and N, Sall; F, HindIII; 12 21 2.05
G, J and O, A DNA-HindIII; L, Sall and Pstl; M, Sall
and EcoRI. Arrow indicates the position of pDK101. 13 14 2.04
14 1.35 1.35
transconjugant?l DKC600 (lane F&} G)& H7|d% 12 123 122
g Fig.loll Al gl=]gict, 17 124
DK1 7%} conjugation A7l E. coli C600 o]t 18 1.20
E colz HBI10l TF+ =5 2 Agd4 AAd A
9ol thste] 7L LEbHI vector 2 ARG ;z 1;2
pKT 230 plasmid &+ Km & Smeol WAFAAE 7} o1 0'92
AL 9levt 2 host AT P putida KT 2440 & :
Ap 2} Cmoll W& HAFARE chromosome ol 7} 22 0.9
A5 gledsh, MT1(ApCm™Sm'SuTe), MT2(Ap” 23 0.86
Co'SmSwTe”) 222 MS1(ApKm™Sm'Su) # 24 0.84
Fol 4 FiglolAsh Rte] 27 5,6 22)3 2714 2 080
plasmid § 7HI 2 ot 24 FaAe AAE ok 26 076
solsx) Eych, AdANA 22 o8 FFEL 27 068
Ap, Km, Suel 53 ¢ W4 dehid Ae 28 066
Kim 7 Lee(12)9] =¥l dx 243 ule} o] 3 29 0.64
ABAel Jg stsdo] B w9 shEola] g 30 0.62
=917] wiFojet Aztelct, 31 0.61
32 0.59
pDKI0! plasmid 2| M&taa £ Total 68.44 67.80 67.80

pDK101 #F7} 7FAl% ¢+ Km 3 Cmoll =3
WA= 27t pDK101 plasmldoﬂ Qe Aol Balx]l  F)el H#o] A vehtA] ¥skth, ol o % AR
o] o] pDKI10l plasmid & &4 Hg3sle] EwRl, T4 AR ) YAV ould Ydgler FH A
BamHl, Pstl, Sall, Hindlll 5 Agas3 sin- Z-go] Ak Ae| ohdrt A ey
gle 3 double digestiong & % 7z} AHE A7) EcoRI, Pst]l 22]ar Sall ol 9alME Zbzt 16,32 =
9&s ZAA= Figest #vh, pDKI0l plasmids gl 6o Halo] HAEAUL o5 AR X
BamHl 2 Hindl1 2 27 Aej3ls = Lane C9 A3 ZA#3+ Table2ol A8t 2o}k, olsh 7ol
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Fig. 3. Agarose gel electrophoresis of vector and
hybrid plasmids of the cloned cells.

Lanes: A, DKC601; B, DKC602; C, DKH102; D, DKH103;
E, E. coli C600; F, E. coli HB101; G, E. coli V517; a and
b, positions of pDT529 and pDT309, respectively.
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4o 7

KmCm™ 7 ™X}2} cioning
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AFAAE 74X 1 9l pDK101 plasmid o}4 Km”™
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Fig. 4. Construction steps of the hybrid plasmids
pDT309 and pDT529, showing resistance to kanamyein
and chloramphenicol.

Restriction sites are as follows: EcoRI (E), Pstl (P),
BamHI (B), HindIII (H).

B chimeric plasmid & Az}t ©]S hybrid
plasmid & E. coli C600 3 E. coli HB101 ol trans-
formationA]d  Km3# Cm® hybrid plasmid¢]
selective marker 2 28]3. Su ¥ competant cell &
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Cm™e cloned cells A3t o A+ Fig
3oll4 9} z+e] DKC601, DKC602, DKHI102 28]
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Aol W E gl oy} DKC602(Lane B)9} DKH102
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Ao A #eldly] ol=lgst. =yt DKC60L ol A
£ pDT529 7} Ael#H A& Lane A9 <F A4 a>df
A hybrid plasmid & #l& 4 lgla, DKH103 el
A+ pDT3099] hybrid plasmid 7} Hol® AR
Lane D9 <ZA] b>ol4l gald 4 el olef
22 wyeg DK1 54 KmCm™#HA7t E.
coli C600 3 E. coli HB101 ol cloning & = WA
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plasmid o FAYH-E Figd Ao} o] FHE 4
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olglch. pDT309 4 hybrid plasmid ¥ FEcoRI 2%
AMNEle] SmHFA=}7}E inactivation ¥ (20) pKT230
o EcoRI 2.2 Axkx pDKI1019 95kb Z7|e A
A F 77} ligation ¥ usHe{zl e, pDT529 &
pKT230°] 9.5kb 2} 11kb 279 Hsle| Zzk 27
Aol ligation #o] Az HAYE Fig3d A7AdF
ARl A gl 4 olatet,

Dao 9} Ferretti(9) 2] HauolAle £ coli 9
pACYC184(Cm™Tc") ¢}t streptococci €] PGB305
(Em7)plasmid 2% 8 A #3 chimeric plasmid &
pSA3 L of#f7ix] AGF 4] JAFYE 2 gl
g EcoRlolvt Sall 2 E. coli ol cloning 88 ol
A= Cmeol g WAl glelfix BamHl &2
cloning #-& wioll= Tcoll gk WlAde]l glojzich,
v 2 AdoAE EeRI g Km”lv Cm”™
AAZ cloning & Wi ol WA A4 gisie
DKC601, DKH102 =2l DKHI03 A=
Kmeoll =3t Ag4le] wolzlth ol Streplo-
myces kanamyceticus & Km™-#2-& plS702 vector
o 2847l pMCPS plasmid & S. lividans & ¥l

23 ofE FFol Hol®H uf Kmeol dsle] x4l =
© WAL =k Nakano 5o 2nd W& (3) ez
ek g}

28y} chloramphenicol 4 A#E5L Shaw 5
(21)e] ®mak ulel zbe] chloramphenicol acetyl-
transferase (CAT) MAbfe 2 CATY +x= #A
2= 2 DNAY 94744 e] Cm' transposondl Tn9
B ke Ao d#A JI, Staphylococcus auveus
9] pCl94 plasmidelixlE CAT T2 FAAe 27|
7} promoter#t @7 1,035 nucleotide®. o]l 3L
£ 70| Horinouchi®} Weisblum(22)oll &}3ted &<l
FgAat, B e DK1s# MT1, MTZ2 &57} 7}
A YE' CmiAA] dd 548 o 478 #

3

28e F23 Gram SAAT oAl kanamycin
(Km), chloramphenicol(Cm), streptomycin(Sm),
sulfadiazine (Su)oll W4& g+ FFZ DKI& A
wslgick, DK1 #3+= 47019 plasmid & 7M1 §)
ov =z & a7]7} oF 68kb’l pDKI101 plasmid of
KmCm™+ A& 7k glad=h o pDKIOL
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plasmid ¢l EcoRI site 7} 16 70, Pstl site 7} 32
AN, Sall site 7} 6704 2olct, pDK101 plasmid
2} vector & AF8-3F pKT230 & EcoRl o & Aelst
of odg AHiHszHyg KmCm™AAE 7HA+&
pDT309 ¢} pDT529 59 chimeric plasmid & #|&
ek, ol 5% b4 E coli C600 3 E. coli HB101
off PAAZ A7le 2y, DKC601, DKC602, DKH
102 &2 DKH103 €9 Mzq #55 <9

E Azy FFRelAE 25 KmCm™ A=} 2
HElglom, 2 & DKC601 3 DKH103 ol A= ZH2t
pDT529 ¢+ pDT309 & chimeric plasmid 7} %%
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