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Table 1. Bacterial strains and plasmids used in this study.

Bacteria and plasmids Relevant Characteristics Remarks Sources
Bacteria

E.coli DK1(pDK101) Km'ApTe!Cm'Sm’ Natural isolate. donor )

E.coli DKC600(pDK101) Km'Ap*Tc'Cm'Sm® GMM strain, donor (8)

E.coli DKC601(pDT529) Km'Ap* Te'Cm™Sm’ ” donor (8)

E.coli DX1.201(pDX95) Km'ApTc'Cm*Sm® " donor This study

Prov. rettseri MT1(pMT101) Km*ApTc'Cnm'Sm’ Natural isolate, recipient (7)

E.coli MT2(pMT201) Km*ApTcCm'Sm’ " recipient )

E.coli HB101(pBR322) Km*ApTc¢'Sm' Laboratory strain, recipient (10)

E.coli XL1Blue Ter Host for subcloning Stratagene Ltd.
Plasmid

pDK101 Km(1500) Plasmid in DKI and DKC600 (7.8)

pDT529 Km(1600) Recombinant plasmid in DKC601 (8)

pDX95 Km(2000) Recombinant plasmid in DXL201 This study

pBluescript SK(+) Ap(1000) Vector for subcloning Stratagene Ltd.

"Number in parenthesis represent MIC(u g/m/)

Km, kanamycin: Ap. ampicillin; Te. tetracycline: Cm, chloramphenicol; Sm, streptomycin
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Fig. 1. Construction of DNA probe(Km) used for
Southern analysis.
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Table 2. Conjugal transfer frequency of Km' gene of GMMs and therr paremtal bacteria, depending on the

mating parrs.

Mating pairs Media for Temp. for pH for Inocula of Transfer frequency
mating mating mating donor/recipient by conjugation
Donor Recipient °O) (cells/mi} for 18 h
DKI1 MT1 LB 20 7.0 34X10%/3.6>C 10 1.8X10*
DKC600 4.6 X 10Y/3.6>010* 1.5X10° ¢
DKC601 23X 10%3.6>0 10 18X10 -
DXL201 57X 10%3.6>10° 32x10 -
DKl MT?2 LB 20 7.0 341043910 52X107
DKC600 4.6X10%/3.9> 10 23x 10
DKCo601 25X 10°/3.9> 10 26X10°
DXL20t 5.7X108/3.9>010° 70X10 ¢
DKI1 HBI101 LB 30 7.0 6.2X108/4.0 >0 10° LOX1074
DKC600 8.3 X 10%/4.0>0 10 9.7x10 *
DKC601 8.3 X 10%/4.0>10% LIX1077
DXL201 4.7X10%/4.0> 108 1.4X10 ¢
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Table 3. Coryjugal transfer frequency of Km' gene of GMMs and their parental bacteria in different waters.

Mating pairs Media for Temp. for pH for Inocula of Transfer frequency
mating mating mating donor/recipient by conjugation
Donor Recipient (o) (cells/m/) for 18 h
DK1 MTI LB 20 7.0 4.0X10%3.7x 10 25X10°¢
AW 9.5 50X 10%4.6 X107 56x10°*
Fw 7.7 1.9X10%/1.2x 10" 1L.7X107°
DKC601 MTI LB 20 7.0 25X 10Y/3.7x10* 1.4X10?
AW 9.5 24X10%6.2X 10 42X10°%
Fw 7.7 24X10%/6.2X 10 73X10°¢
DKC600 MTI1 LB 20 7.0 4.6X10%3.7 X 1¢° 24X107?
AW 9.5 13X 10%6.2x1(# 4.6X107°*
Fw 7.7 L3X10°76.2X 108 1.9X1077

LB, Luria Bertani broth: AW, autoclaved river water; FW, filtered river water

Table 4. Conjugal transter frequency of Km' gene of GMMs and their paremal bacteria at different temperatures.

Mating pairs Media for Temp. for pH for Inocula of Transfer frequency
mating mating mating donor/recipient by conjugation
Donor Recipient °0) (cells/ml) for 18 h
DKI HB101 LB 10 7.0 4.2X10%/3.6 X 107 1L.OX10°
25 1.5X10
35 1.4X104
DKC600 HBI101 LB 10 7.0 1.3X10%3.6 X 10 6.8X10 *
25 73X10 ¢
3s 27X10 ¢
DKI1 MT]I Fw 10 77 2.0X10°/3.3x10° 1.8X10 ¥
20 SS5X10 ¢
30 13X10°7
DKC600 MTI Fw 10 7.7 1.3X10%/3.3X10° 33X10 8
20 29x10°F
30 1.2X10 *
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Table 5.Conjugal transfer frequency of Km' gene of GMM and their parenial bacterial isolate at different pH

values.
Mating pairs Media for Temp. for pH for Inocula of Transfer frequency
mating mating mating donor/recipient by conjugation

Donor Recipient (°C) (cells/m/) for 18 h

DKI MTI LB 30 5.0 23X 10%2.1 X 108 26X1077
7.0 1.7X10 7
9.0 0

DKC600 MTI LB 30 5.0 27X 1021108 24%10 °
7.0 70X 10°
9.0 391077

DKl MTI FWwW 20 5.0 1.5X10%5.0>10° 3axi10*
7.0 42x10 *
9.0 30X107°

DKC600 MTI FW 20 5.0 LOX10%/5.0>10° S.8X10°"
7.0 29x1077
9.0 7.3X10°F

o Wy s wun

ABCDEFGHIJKLM

N ABCDEFGHIJ KL MN

Fig. 2. () Plasmid profiles of donors, recipient, and conjugants obtained by conjugation in LB broth for 18 h.

1) Southern analysis with the DNA probe.

Lanes: A, conjugant of DKIXMTI: B, conjugant of DKIXMT2; C, DKI: D, conjugant of DKC601
XMTI: E. conjugant of DKC601IXMT2: F. DKC601: G, conjugant of DKC600XMT1: H. conjugant
of DKCO0UXMT?2: 1. DKC600; J, conjugant of DXL20IXMTI; K, conjugant of DXL20I1XMT2; L.
DX1.201: M, MTI1: N, MT2. Arrows: pDKI0L, »: pDT329, 1-;pDX95, —.

ol e] Aubaql ajo]zh glodvkes Bats 2 A
ol FWelA 2] HAzjel HAls)
Plasmid2| xfjuf

A7l 2719 B Algd A delAl conjugantE
< Az W} plasmide] Hpfede] cjoksts
vepdeh LB A almf o4 el whEl qleixl
conjugant&2] plasmid profile-2 Fig. 2(1)¢} 3tom,
olZ BAME A= Table 6049t 7t} DKIS
donorZ & ZFol+= Km' F-4x=}7} £3hxle] 9li=
68 kbl plasmidi ZHE Ho]we] uAAmol o],
recipient7}  MTI1Y  wi(lanc  A)dlli= 38 kbe)
plasmid7}, Zz]32 MT2< dwi(Janc B)dl:= 77 kb
plasmid7} A2 A=) 8709 plasmid7} 2Fzb v}
elhdrh = GMM #FE donor® AH£-3¢ wi(lanc

D~K)ol= donor®] Km' 32k £3ksla gl
plasmid= ZIWlZ conjugantiol 4 L7AEwHA =22
717} obE A 22 plasmidE-e] el Donor?}
DKl<al 75X}t GMM #3744 A-9-o A2 34ds
plasmide} 9}  Zrie  Br]  clofsiel o
recipientell wlEtA . zpe)7b glelct 3| donor?)
GMM #7479 conjugantell A vielgt plasmid
o] & recipientol] BlEled A jFialeiv). o) g}
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Table 6. Analysis of the plasmids rearranged in the conjugants from Fig. 2{l).

Mating pairs and plasmids (Ne. & size in kb)
No. & size(kb) of plasmids

Lane in the conjugants
Donor Recipient

A DKI. 6(68.8.5.7.5,5.5,48.45)  MTI,7(79,70,62,50,10.5,3.8.2.5)  8(79.68, 62, 58,85.5.5,48.4.5)

B DKI. 6(68,8.5,7.5,55.48,45) MT2,6(82,79,63,9.0. 56.2.5) 8(77.68,63.9.5.85,.5.5.48.45)

D DKC601, 1(52) MTI. 7(79, 70, 62.50, 10.5, 3.8,2.5)  3(79.62.52. 14, 10.5)

E DKCo01. 1(52) MT2. 6(82.79,63.9.0,5.6,2.5) H(88.79.62.52)

G DKC600, 1(68) MTI. 7(79.70. 62,50, 10.5,3.8,2.5)  6(88, 79. 68. 62, 15, 10.5)

H DKC600, 1(68) MT2. 6(82.79.63.9.0, 5.6,2.5) 5(79,68.62.7.0.5.6)

J DXL201, 1(9.5) MT1. 7(79.70. 62. 50. 10.5,3.8.2.5)  2(62,9.5)

K DXL201, 1{9.5) MT?2, 6(82,79,63.9.0,5.6,2.5) 3(62,9.5,5.6)

Fig. 3. {l) Plasrid profiles of donors, recipient, and conjugants obtained by conjugation in different waters
for 18 h. (l) Southern analysis with the DNA probe.
Lancs: A, conjugants of DKIXMTI: B, DKI: C. conjugants of DKC601XMTI: D, DKC60!: E.
conjugants of DKCO60OXMTIL: F, DKC600: G, MTI1: H, DXL201. Abbrevation: LB, Luria-Bertani
broth: AW, autoclaved river water: FW._ filtered river water. Arrows: pDKI101, »; pDT529, ©>: pDX95,
->

Table 7. Analysis of the plasmids rearranged in the coryugants from Fig. 3fl.

Mating pairs and plasmids (No. & size in kb)
No. & size(kb) of plasmids

Lane in the conjugants
Donor Recipient

A-LB DKI.6(68.85 75.55.48.45)  MTL 7(79. 70,62, 50, 10.5. 3.8, 2.5)  6(88.79. 66, 62, 4.8. 4.5)

A-AW 7 " 8(79.68,62.50.10.5.4.8,2.0, 1.8)

A-FW " 6179.72, 62,50, 10.5. 1.8)

C-LB DK601. 1(52) MTI. 7(79.70.62. 50, 10.5.3.8,2.5)  488.79, 62, 52)

C-AW  ~ " 4(88.79,62,52)

C-FwW o~ " 4(88.79,62,52)

E-LB  DKC600, 1(68) MTI, 7(79. 70. 62. 50. 10.5,3.8,2.5)  3(72. 68. 66)

E-AW " 5(95, 88. 79. 68. 66)

E-Fw ” 6067, 62.50. 14. 1.8, 1.0)
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Fig. 4. () Plasmid profiles of donors, recipient, and conjugants obtained by conjugation in the filtered river
water for 18 h. (ll) Southern analysis with the DNA probe.
Lanes: A, conjugants of DKIXMTI: B, DKI; C, conjugants of DKC600XMT1; D. DKC600: E. MT]I.
The numbers on the lanes indicate the temperatures(10, 20, and 30°C) and pH(5, 7. and 9). Arrow:

pDKI101, ».

Table 8. Analysis of the plasmids rearranged in the conjugants from Fig. 4{)).

Mating pairs and plasmids (No. & size in kb)

No. & size(kb) of plasmids

Lane e in the conjugants

Donor Recipient
A-10 DKI,6(68.8.5.7.5,55.48.45)  MTL 7(79.70,62. 50, 10.5. 3.8.2.5)  8(79,72, 65, 62. 50, 10.5. 4.6. 3.0
A-20 ” ” 8(84.76.68.64,8.5.7.5, 4.8.4.5)
A-30 " ” 7(76.68.64.8.5,7.5,4.8.4.5)
C-10  DKC600, 1(68) MTIL, 7(79.70, 62,50, 10.5,3.8,2.5)  2(62,43)
C-20 ” ” 1(43)
C-30 " ” 1(43)
A-5 DKI,6(68.8.5.7.5.5548.45)  MTI 7(79.70. 62, 50. 10.5,3.8.2.5)  9(79, 72, 65.62. 50, 3%, 10.5. 4.6. 3.0)
A-7 " " 9(79.72. 65, 62.50, 38, 10.5. 4.6, 3.0)
A-9 " " 9(79. 72, 65. 62, 50. 38, 10.5, 4.6, 3.0)
C-5  DKC600. 1(68) MTI, 7(79. 70, 62, 50,10.5,3.8,2.3)  1(43)
C-7 ” " 1(43)
Cc-9 " ” 1(43)
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donor®] 68 kb plasmide & Ho)xle] vJelyd
2}, conjugantel| A Al d ¥ plasmide] A LB
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FWell 4} 50 kb plasmid7} 23] A =l zuk Fw
ol 4 4.8 28] 12 2.0 kb 2| plasmidi= vFelii=] okgkc)
T2} donor7t DKC6019) Z-$(lane C)oll= o]
FA AL Z5F 88 kb2 plasmid7t M= A=
o2 Aol ¢l recipient?] 2He- plasmidZo]
25 AdEgdel 22213 donor7b DKC600”] 7%
o= LB(lane E-LB)2} AW(lane E-AW)el| 4= 23]
65 kb ©]3}9] plasmidEe] A& vielh}x] gkgrom,

FW(lane E-FW)ell 4= 67 kbe} 14 kbe] plasmid 7}
=554 A=)

Plasmid2] =jwid #4Je] AW} LBellx] Hr}
FWell i chekdied A2 ibatsted, DKI1% DKC600
aFE donor®2 &to] plasmidel zfujede) w]xi=
T3 pH2] 488 2Abslqdoh o1 Z3 Fig 4(0)
o o]t ¥-41%F H3h= Table 83} 3t} DKI
o] donorql 4% 10°C2] conjugant(lanc A-10)o)
#1= donor®} recipient?) plasmidz} o] 2 vhely}
L}, 20°C2}F 30°C2) conjugantilane A-203} A-
30l M= recipient?] e plasmidEe] 7e] e}
2] edskol v DKC600S donor® 818 uf
(lane C-10. C-20, C-30)0ll+= =20 FHA|Gle) 43
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kb plasmidgte] vebta, lane C-200% 62 kbe]
plasmid®= Xgivy. pHY <3kl ¢loJ4] donor}t
DKl(lane A-5, A-7, A-9)a] 7$-¢l]= pHel| #7410
68 kb2l Km" plasmid®} recipient®] oo
plasmid£°] vepyr}t z#v} DKC600°] donorgl
A-Hlane C-5, C-7. C-9)9= pHell #Aglo] 43
kb2l plasmid o]2jell= oW gt plasmid® t}ehi}x]
@oket. olob o] 423} pH= plasmide] ) <ol
A dgE vl dgkerh donord] oly &
das Fc}l. 53] donorzt DKC6004! - 43
kb2 plasmid #lell o3W plasmid%= Jeh}=) ¢iqpd
HE Holgh At

ARl we} plasmide] Al Hade A w9,
10)oll M= A Aspedaimt, zhedd]  Felgd B
GMM & donor® 814 ol plasmide] #ju<d
dabo]l 53] chefslol o o3 pHETh: #53
of Aol plasmide] Auhdel] o 2 s
FHchE & Age] Ayl foamkel geld.
Lessel 5(13)2 IncP(RP4)®] conjugative plasmid
2] Fololl A transfer 7§ A)(Tral)2} conjugation 3]
(Tra2)2]  Hghaigoll ofalo] afufedo] dojipm
Birch 5(2)% chromosomal DNA2] AAEZ]| 2
ko Aijde] dojudriy B 1gk e} re] 2}elA)
W Brh GMM #5759 plasmide] #o] siute]
UE 558 712 HY® $H92AE2 incompati-
bilitye] xpol ofile} xadgt7gel tha =gHe]
ko] wf-folet & A xlu}.
Km' REXI2 HO|SEH

A FE s WAzl GMM #5759 Km'
F427F conjugationo]  2)gte]  AHolHE &3}
conjugantel| 4 vlel = plasmide] Ajufede] =pedA|
w5 Hep 553 FAlel, 4Age oel chekstA)
vebdehks el Km' f31zke] a3 s}
Frel e 8o AAskelnh 29 B2 Km' $32H5
¥ gshe= 39kbe) DNAE probex A}£-3lo] zk
conjugant5¢]  plasmidell  sle]  Southern
analysisE 3k ZA3= Fig. 2(I1), 3(I1) 2] 32 41D}
ek LB wi®] [Fig. 2(I)]el4 DKl(lanc )&
donor® 3}3 MTl(lane M)3} MT2(lane N)& 7}z
recipient 32w, pDKI01(68 kb)&  Ho|¥ o)
donors} e $1z)  EAjstm glglch v
GMM #5-¢] DKC6012 DKC600-3 donor2 &
Sui(lane F2} Dol 52kb2} 68kbe] Km’
plasmid&e] 7}7} hybridization ¢l MTI19]
conjugantE(lane D&} G)ell A= 2 2]od] 10.5 kb2]
plasmid®  hybridization  signale]  ‘jebyich
Recipient2! MTl(lane M)€] 10.5 kb2 plasmidol] 4]
°fgk signale] viehd Hog Wol o]52 probe
DNA®] base sequences} o3& Abg o] gl
recipient® plasmidel 7oz sjAElch e
DXL201& donorZ 3 799 conjugantol A=
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recipient”} MTl(lane J)olu} MT2(lane K)ol 7]
flel donore| 2} 2+-e #1x]e] hybridizationo] <
it} Zelre atdA #3494 GMM #5379 Km'
AARE 20°C2] LBell4 (8417} conjugation A3
& 74-% Km' plasmid 4ol Walr} 19182 of
T Sdgioh

TAAE 24 88 7% [Fig 3(D)]. donor7}
DKI<d wl2] conjugantEo] AWS} FWoll 4= Km'
plasmid?l pDKI10le] 2 He|xe] hybridi-
zation°] doIitA] 9k LB(lane A-LB)oll A% 10.5 kb
plasmidz} vlel}z] 9kkc) Donor7b DKC601l
d-Hlane C)ell= Foll )& 2po]7} d&] glo] 52
kb2 pDT5297} siol 2 Zxstedch. 22)1} donor7}
DKC600%] 7ol &= LB(lane E-LB)%} AW(lane E-
AW)ell X 68kbe] pDKIOI=te]  hybridization
signals ¥, FW(lane E-FW)oll 4= 68 kb2
Km' plasmide  $leix]2  chromosomeel] ]
hybridization signale] v}lebydc}. o] Km® -¢#-1x12
238 glE pDKIOLe] #Ao] ok} i
chromosome®)| integration ¥ ZAx}elz &) 4o
ol¢} & A4e RP4 plasmid”} Tnoll 2]s}ed
chromosome®l| iniegration Egicii & Willets &
(209 B, oella] x1"3E Birch $4(2)8) A3s
FE F5 ool

o Aol 23} pHell A 92 conjugants [Fig.
4(IDJAA B, DKIE donor® 32 wi(lane A),
Km' plasmidgl pDKI0I(68kb)z} 8)223F 9]0 4]
hybridizatione] deiykAwt, 20°C(lane A-20)9} 30
°C(lane A-30)°l14-= recipient?] 10.5 kb plasmid <}
&e §)xoll 4 hybridization signale] vjehiz] ¢F
stk i} donor7b DKC60021 7-$-9] conju-
gantz(lane  C)ell{= 523 pHel gH4lglo)
donor®] Km'" plasmid?l pDK101(68kb)o] 3] ut
AF A% wsken hybridization signal® chromo-
someell APk vepytel o) Km' @Al mY
chromosome®)| integration® Hzleliw AR},
oo} -2 HARe Tna} 1S9 transpositione]] &)s}od
conjugative plasmid”} chromosomeel integration
k= Francois 5(6)3 Norgren®} Scott(16)9]
e} FAdaARE Km' #4742 base sequence?}

wad w7z Tnzbe] ABAE o 5 gl
Conjugationsl]  2}sfe] FF o} FAs7e] oe}

plasmidEe] cteFaiA] Auld ==k &3] GMM
T 5 DKC600% donor® S wjdanc C) =2
°lvb  pHell 4bdgle] Km'  f3A7  m%
chromosome® integration® 3}, = Fig. 32] lane
E-FWef x 2} 7te] FWoll A& Km' plasmid ] Al
% Z719] Wbyl deol Wi He Km' 32
DNA probe® o]4-5}¢] Southern analysisZ 3o
24 ok g oledw AHzjort.



330

_g}

alo] ol

(U]

Lee and Kim

TAtel o
o] =F2 1VIEE WEEA Y F-ahe A At
AT R SR Sl TR v]el o
=2

= old Ha

S

it
Ho
ek

. Berg, D.E.. 1990. Genomic rearrangements in

prokaryotes, p.l-50. In B.D. Hames and D.M.
Glover(ed.), Gene rearrangement. IRL press,
Oxford.

. Birch, A., A. Hausler, C. Ruttener, and R. Hutter,

1991. Chromosomal deletion and rearrangement
in Streptomyces glyaucescens. J. Bacteriol, 173, 3531~
3538.

. Collis, C.M. and R.M. Hall, 1992 Site-specific

deletion and rearrangement of integron insert
genes catalyzed by the integron DNA integrase.
J. Bacteriol, 174, 1574-1585.

. Datta, A.R., B.A. Wentz, and W.E. Hill, 19%7.

Detection of hemolytic Listeria monocytogernes by
using DNA colony hybridization. Appl. Environ.
Microbiol., 53, 2256-2259.

. Fernandez-Astorga, A., A. Muela, R. Cisterna, J.

Iriberri, and 1. Barcina, 1992. Biotic and abiotic
factors affecting plasmid transfer in Escherichia
coli strains. Appl. Environ. Microbiol, 58, 392-398.

. Francois, V., A. Conter, and J-M Louarn, 1990,

Properties of new Escherichia coli Hfr strains
constructed by integration of pSCI01-derived
conjugative plasmids. J. Bacteriol, 172, 1436-1440.

. Kim, C.K., and S.G. Lee, 1989. Conjugal transfer

of antibiotics resistance genes in  water

environments. Genet. Eng. Res., 3. 23-31.

. Kim, C.K., and S.G. Lee. 1989. Transfer of R

plasmids of bacterial isolates and their cloned
R genes in natural wastewater environments(I)-
Cloning of Km'Cm" Gene. Kor. J. Appl. Microbiol
Bioeng.. 17. 447-453.

. Kim, CK., and S.G. Lee. 1990. Conjugal transfer

and fate of the genetically engineered Km' gene
in freshwater environments. Kor. J Microbiol. 28,
219-228.

. Kim, H.T., S.G. Lee, and C.K. Kim, 1992. Effect

of mating strain and pH on conjugal transfer of
genetically modified R-plasmids. Kor. J Micro-

18.

KOR. JOUR. MICROBIOL.

biol., 30, 88-95.

. Knight, LT., S. Shults, C.W. Kaspar, and R.R.

Colwell. 1990. Direct detection of Salmonella spp.
in estuaries by using a DNA probe. Appl. Environ.
Microbiol. 56, 1059-1066.

. Lee, S.G., and C.K. Kim. 1989. Transfer of R

plasmids of bacterial isolates and their cloned
R genes i natural wastewater environments(11)-
Comparison of transfer frequency. Kor. J Appl.
Microbiol. Bioveng., 17, 454-460).

. Lessel, M., D. Balzer, R. Lurz, V.L. Waters, D.G.

Guiney, and E. Lanka, 1992. Dissection of Inc P
conjugative plasmid transfer: Definition of the
transfer region Tra2 by mobilization of the Tral
region in trans. J. Bacteriol, 174, 2493-2500.

. Levy, S.B.. 1986. Ecology ol antibiotic resistance

determinants. p. 17-30. In S.B. Levy and R.P.
Novick(ed.). Antibiotic resistance genes: ccology.
transfer, and expression(Banbury report 24). Cold
Spring Harbor Laboratory. Cold Spring Harbor.
NY.

. Mendiola, M.V., Y. Jubete, and F. De la Cruz

1992 DNA sequence of 1S91 and identification
of the transposase gene. J. Bacteriol, 174, 1345-
1351.

. Norgren, M., and J.R. Scott. 1991. The presence

of conjugative transposon Tn916 in the recipient
strain does not impede transfer of a seccond copy
of the element. J Bacteriol, 173, 319-324.

. Ogunseitan, O.A., G.S. Sayler, and R.V. Miller.

1992. Application of DNA probes to analysis of
bacteriophage distribution  patterns  in  the
environment. Appl. Environ. Microbiol, 58. 2046-
2052.

Sambrook. J., E.F. Fritsch, and T. Maniatis, 1989.
Molecular cloning, a laboratory manual 2nd(ed.),
Cold Spring Harbor Laboratory, Cold Spring
Harbor, New York.

- Singleton, P.. 1983. Colloidal clay inhibit conjugal

transfer of R-plasmid Rl drd-19 in Escherichia
coli. Appl. Environ. Microbiol, 46, 756-757.

. Willets, N.S., C. Crowther, and B.W. Holloway,

1981. The insertion sequence IS21 of R68.45 and
the molecular basis for mobilization of the
bacterial chromosome. Plasmid., 6. 30-52.

(Received July 31, 1992)
(Accepted August 10, 1992)



Vol 30 7992 Transfer and Rehavior of R Gene in Waters 331

ABSTRACT: Transfer and Behavior of the Genetically Modified R gene in Water
Environments
Lee, Sung-Gie and Chi-Kyung Kim* (Department of Microbiology. College of
Natural Sciences. Chungbuk National University. Cheongju 360-763. Korea)

In order to understand the transfer and behavior of R gene in water environments, the
Km" gene in the genetically modified microorganisms(GMMs) was studied by conjugation.
The plasmid variously rearranged in the conjugants were comparatively analyzied by agarose
gel clectrophoresis and the specific Km' genes in the gel were detected with DNA probe.
The Km" genes of the GMM strains(DKC600 and DKC601) were transferred at higher rate
than those of natural isolate(DKI1), but the rate was a little different depending upon the
recipient strains. Rearrangement of the plasmids appeared more drastic in GMM strains
than in DKI as donor. The transfer frequencies of the Km® genes in LB broth were
remarkably higher than in the water of AW and FW without regards to the strains. In
LB breth, the frequencies of Km" genes were higher at 25°C~30°C than at 10°C and at
pH 5~7 than pH 9, but temperature and pH of the FW did not affect to the frequency.
And the conjugants from GMM strains in FW did not showed any plasmids, except for
43 kb plasmid. As results of Southern analysis of the plasmids variously rearranged in
tonjugant cells obtained in LB broth, the Km' genes were detected at the same position
of Km® plasmids of the donor cell(DKI and GMM strains). But Km" plasmid disappeared
in the conjugants obtained in FW and their chromosomes showed strong signal of
hybridization. The Km' plasmid of DK in the conjugants obtained in FW water was
transferred and maintained its size, but the Km' plasmids of the GMM strains were all
integrated into chromosome. Therefore, the Km® plasmids of DK and GMM strains in
LB were intactly transferred and other plasmids were variously rearranged. but Km' gene
of DKC600 in FW water was integrated into the chromosome without regards to the
temperature and pH of the water.



