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ABSTRACT

A study was undertaken to examine the effect of curing agents on the stability, curing and’
segregation of R plasmid pSL100. And also the stability, transfer frequency, and recombination
of its segregants obtained from curing agent treatment were studied. Ethidium bromide, acridine
orange, and mitomycin-C were used as curing agent.

The results obtained were as follows:

1. The curing agent ethidium bromide, acridine orange, and mitomycin-C were not effective.
for curing the multiple antibiotic resistant determinant of PSL100 in Salmonella typhimurium
and Escherichia coli. However, they induced plasmid segregation with high frequency in S.
typhimuruim LT-2 strains. TcApSmCm, TcSmCmKm, TcApCm, TcAp, TcKm, Tc segregants
were obtained.

2. The resistant markers of the segregants were transferred to S. typhimurium LT-2 strains
with high frequencies whereas they were transferred to .E. coli K-12 only with low frequ-
encies.

3. The transconjugants obtained from conjugation between two different S. typhimurium
segregants were similar to the phenotype of the original R factor pSL100 and the resistant
markers were transferred to the S. typhimurium LT-2 or E. coli strain with equal frequ-
encies, indicating that they are recombinants.

The transconjugants obtained from conjugation between pSL100 segregants and pKM101,
or pBR322 possessed the resistant markers of the two parental plasmids and they were
transferred to both S. fyphimurium and E. coli K~-12 strains with the same frequencies and

-~

maintained stably, suggesting that they are also recombinants.

5. The recombinant pSL100 could be also obtained in rec A-strains of E. coli, suggesting that
the gene function of rec A is not required for the recombination of pSL100 segregants in
E. coli.
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Bacteriad] 74} 8}=
A sk replicono 2 & F ) o 4
4} 2 replications} recominatione] &]

plasmide EgA o2 2

19 ol 59 4
oA 2+
=t & plasmid Eof A4l & deletion®} transpo-
sitiono] wl¥3] TAEv] <F chromosomest &
recombinationo] ¢l o] <= ¢l o}, (Cohen, ef al.,
1980). DNA 7} 4% DNAo| Eo]= o & inser-
tions] 711} deletion & o], =& plasmid 7)}¢]
recombinationo] o] Fo]z % chromosome
=t plasmid4re] g FAUAI Hoddz &
Hz glom o] &5 §AUAE FolE 504@0]
wglel] ojgk DNAS| £a811 & <>ﬂ

75). lﬂl plasm1d7]— st Aoz o
SE2d A st 2 d¥-Fo] AAEE
F7} Q& o]AE X genetic recombina-
tionell & 3te] Jojrdrtz A zbE P deletiond)

Table 1. List of bacterial strains used
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H9rEA0l Satel Yot oz A
c} (Hahn, et al., 1974).

= Aded e strEfH e FA o
Ag-Ae 7+x R plasmid pSL1004] plasmidE-
curingA] 7] = 2 &2 <2 A ethidium bromide,
Azletel %3
o] o}& pSL100¢] curings} segreation(deletion)
S zAbslg 3z segregant B8 recA™ ol A
recombinationA] Z t}. &t pSL100c) A oo} =
segregantE3} o} & (pKM101, pBR
322) 78] recombination®. A & 5}¢] th.

acridine orange, mitomycin-CZ

plasmid =
ME R BE

‘4’3—3} 7rc}(Table 1.).
R plasmido| £g|
= A A3
of ofe] o} 7L series® A A S A 713 Mac-
Conkey-Lactose agar platee] 7] &3} c}.

(1) Cm+Km—+Tc

Strain
designation

Phenotype
plasmid

Genotype chromosome/

Derivation Source

JH1 Ap* Cm* Km* Sm" Tcr* /pHK100
JH2 Ap" Cm" Km™ Smr Ter /pSL100
JH3 Ap' Cm* Km" Sm® Ter /pHK200
CSH52 Ara- Pro- Str- Bl- ara/\ (lacpro) strA

thi (¢80 dlact) recA
NG30 Arg- avgHamb recA tonB phr
CSH56 ara/\ (lacpro) supD nalA thi
G46 His~ his (base substitute)
TA100 His~ hisG46 uvyrBrfa/pKM101
CP18 His~ Ap* Cm® Km® Sm® Ter hisG46 /pSL100
CP21 CSH56 Ap” Cm" Km® Sm™ Ter CSH56/pSL100
HB294 Thr- Leu~ Thi~ R~ M- Phe- /pBR322

from sewage
from sewage

from sewage

E. coli K-12

S. typhimurium

B.N. Ames
conjugation CP21/G46
conjugation JH2/CSH56

*The abbreviations Ap’, Cm*, Km®, Sm’, and Tc" represent resistance marker to ampicillin, chloramphen-
icol, kanamycin, streptomycin, and tetracycline, respectively.

o1

2 A= s
1980). Plasmid& A 2 ¢

B oz o=

plasmid EA4 7} A EF 2=

Ed wol §u3 2L AFom Qefutct
¢l t} (Cohen, 1976; Cohen, et al.,
1 7} 1} (curing)
w gt A A
of 2] 7}A]

(segregation)
Al vl

e = B2
S I =T

(2) Ap+Km+Sm

3) Cm-+Km-+Sm-+Tc

4) Ap+Cm+Km—+Sm+Tc

7 seriesol 4 gAY FEE 247
mi3; o7 series(4)ell A} Aet F 5 JH1= JH2

12.5ug/
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1 series (3)¢ JH3#FE Z&dte] E. coli K-
12 CSH56% recipient®Z 3}¢] conjugation A 4
transconjugantg- g glEd o) & F JH27} 71x
3 &= plasmidE pSL100c & = v 5}9 o}

3. HIX] H Al

W] x] 2 58 E2]38} coliform bacteria & o &
77 -4 EA 9 R plasmidE XY FFE Hz
7] ¢3ke] Difcod] MacConkey-Lactose agar
& AHesg o) 44 W4E A e donorst
WA S 2 YA 9= recipientZ conjugationA] #
donore] |4 markers} A =5 conjugantE A
B oz £eletr] 95te] AN A2 tetrazol-
A+-g8t9 == (Lederberg,
1948) minimal mediume 8% ook F E7 o]
A 7k5l = Vogel-Bonner citrate medium-g A}-&-
39 vt (Vogel, 1956).

4. R plasmid?| curing agentoil o|8t curing &

ey

Ag=4 L Hirota (1960)9] wW-& 193}
Watanabe (1961b) 9] Wl o] whzkcl. Al curing
agents] ol 3 423 %= (minimal inhibitory
concentration) & 7 A sto] curingo] 2 5=
sublethal concentrationg #A3dlt}¢ R plasmid
£ A we g o}E Ap, Cm, Km, Sm, Tc (€43
7} 12.5pg/ml)o] E-o} 9l nutrient agare] str-
eakdte] 37°Cell 4] overnight culture &3
colony s wlFo] 2 wuwtAl nutrient brothe] A&
stzxlstE FE9 curing agents} by A E
ol o 10¢ cellE Ry & uhe] o of w) o] 0. 1
miE AEsteleh o] AE o AL el
TE H435td 0. 1miZ
gt 37°Cell A shE v Fg & colony - Aol
50~1007] A =¢] colony & 1}elj &= plate
master plateZ s}of Ap, Cm, Km, Sm, TecE
&3k nutrient agare] replicaZ o] wj oFA]
21 replica® Ao} At 9-& colonyd 4

747k el F nutrient agare] 9] A F o
ZAFete] curing 3 segregation patterng
sk of.

5. R factoro] M= 2 olmM HE

(1) R factore] A=t 2l conjugante] 4w

FAA WAL e =
F5% donorz FAA] AL =

ium galactose uj] %] &

et al.,

single

nutreint agaro] plating

BN 2
2o

R plasmid& =
A=A e T

AYe

ZFZ recipient®@ slo] z-7te] A% markerE-
29l &to] broth culturedl uj) ¢kl & donor: (. L
mlZE recipient:= 1ml/E nutrient broth 9mlo]
el 37°Cell A 2441 7F AA W& A7 F o] &
ol & conjugantst AL 4 JUEF AT
Au) =lo] HE89 D}(Watanabe 1961a). S.
typhimurium LT-2 FFAfole]l Al2] R factorr}
Awd TFE A9 ez Boss] 89 do-
nore} conjuganty} S¢to g AwE < 9l = tet-
razolium galactose v #] & AF-23}9ic}. o] w] x|
]/ql—_ Gal- #F7F ¢AM oz Holw Galt I

5 WA papillaeg el EE o] 2| Alujx
oﬂ donorrt WAL AVE FAAE Rt
donor®] markery} =¥ conjugantE -7 3}
gl o] o9l £ agar plate Alo]l4] R factor
o Aol do]t & ¢l spot mating (Miller,
1972) 2 replica mating (Lederborg, 1952) ¥+
Al =33 e

(@ A2d R plasmids) bd4 A

29 R plasmids} o = A9 b4 g A
YErbE #As] dste] 4 434 dAG
curing W} w3 kA 2 3FEA L HoherA|

Fe 2ANA FAH FAAE 2SR

=]
Hozx o

1. Ethidium bromide(| 2|3t pSL1002| curing

2! segregation
Intercalating agent¢] ethidium bromide:
acridine dye¢} &7 plasmid curing agentz o
A4 glov, plasmide] §HQAE el stEw
d2] o]g5o] $ich(Tomchick. ef al., 1964;
Bouanchaud. et al., 1969).

Cunirge] 7122 ol Aas] deid 9 o
A ul supercoil®] conformationg =zt plasmld
o ¥ & At e Hol DNA 3+
st #3ol g Aoz 7= plasmide]
#3le] plasmid DNA EA ol oluidl o 32
1A 2 z Foll A X initiationz} =LA 3}A ol 3
=el 9g 7heAel A (Rowbury, 1978).

27 d ethidium bromide¥ plasmide] & o

wWeb A4g wAAY 294 gL 29E 9

. N

a
R
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= o ulud A Ee &g e = g,
Wzt olr EAT ZHYY xS R AA
3t= AS$xE glvh(Hahn, et al., 1974).

B A3 A intercalating agent Foj Al =3
-ethidium bromide (phenanthridine f=4])7} A
85 AL ethidium bromider} DNAo| 72 g3}
= A7 DNAY 33Fze weh 2ebAA
DNA7} A A(linear form) = 7} 2kAk(circular
formyed W xweh 8 Bl AT, AmelA
= supercoil F+x% 7}7 Z4-9] DNAs| supe-
rcoil F22& Ax# &= 4] DNAd o & A
we o gl AgRE Aol mudw 9ol
‘(Hudson, et al., 1957) o] & plasmid Ex] A <]
frameshiftd Eoivolw) Az DNA 7)o A
7 Fe Ao Aotz A7s 7] W
o) .

S. typhimurium LT-2 G464 glo]4 pSL100
o] curing¥} segregation patterng 27| ]3]
CP18 #% %= ethidium bromide® & 3le] Ta-
ble 2.0 4 1w wte} 2 AHE LA

pKM1013} = +&] (Lee, et al., 1980) pSL100
LS. typhimuriumol A curingo] & Aot %
gton] dlAle] pSL100 plasmide] oi2] segreg-
ant7} dolzch wisA W eg E. coil K-
12 CSH56¢] 9l o)A pSL100&] curing} segrega-
tiong B7] $]3}e] CP21 ¢ ethidium brom-
ide% A=lste] Thale 3.5 & AT
g E. coli K-120 A = m}zt7}x] & ethidium br-
omided] &3t curingo] dojubx] @gkeow S
typhimurium LT-20) A 43 22| segregantx. 7|
o A=A stk

o]2]3l Azt plasmide] curings} segrega-
tiono] ¢lolA] curing agent¥=l o}y 2} plasmid

o] o]

Table 2. Curing and segregation of pSL100 in
Salmonella typhimurium LT-2 G46
by ethidium bromide

‘Conc. of Survivors No. of Cured Segregated
EB (M) (cells/mi) colonies colo- colonies
tested nies
[4] 5. 66108 464 0 14
2X10* 1.39X107 538 0 49
5X107* 5.0X 108 607 0 41
1073 1.98X10% 79 0 3

[Vol. 20, No. 1

o TR SFE TGP olAGE A0 Q
Zate Aol
Table 3. Curing and segregation of pSL100 in
E. coli K-12 CSH56 by ethidium bro-
mide
Conc. of Survivors No. of Cured Segrega-
EB (M) (cells/ml) colonies colon- ted colo-
tested ies nies
0 2.87X 108 297 3
2X10-* 5.84X10° 200 0
5X10~¢ 4.84X10* 268 0 1*
1073 N.G. — — —

*Tcr segregant
N.G.: no growth

2. CtZ curing agentS0) 2|5t

PSL1002] curing
I} seregation

Ethidium bromideo] 2]} 4] pSL1002] curing
of dojuvix] ggfe =2 rhE curing agentEo
9% E3kg ATt

Curing agent® = acridine dye% (acridine or-
ange, 9-aminoacridine, 5-aminoacridine %),
mitomycin-C, sodium dodecyl sulfate, penicillin
marcarbomycin, flavomycin, ultraviolet, nalid-
ixic acid, phenethyl alcohol, trimethoprim %o
235 9l (Hahn, et al., 1974) 2 430
4] &= DNA strandA}o]e] crosslinkingg- < o7]
Fmitomycin-Ce} DNAA 7] 2 Abole] Ak = o
frameshift 59 o] & o © 7] & acridine orange
£ Al g3l ch. Table 4. 9} Table 5. = #+7 S.
typhimurium 1L.T-2 G465} E. coli K-12 CSH56
o gle] 4] pSL100 plasmide] mitomycin-Co 2]
gt curing} segregationg g 4 ¥ 2 el H)
of 7]¢o) A] = ethidium bromideg] 7 %9} nlxlr}
AR F FFo A ZF curingo] dojix] ekok
a2 segregationS E. coli K-124] ] =t} S. typ-
himuriumel 4| AA wro] delxkwt. ol & S. iyp-
himurium LT-2 CP18¢] segregantZ2 77}
HE AP e 22 dsh

Acridine orangeZ 4] % ethidium bromidev}t
mitomycin-Co} #-¢-¢ A9 w3t A3E 4R
t}(Table 6., Table 7.).

Plasmid R100(NR1)e]} R6, ColEl 5= ac-
ridine dyes] ©}8}4 curinge] Hx| gpche w
9l o} (Tomoeda, ef al., 1968; Rowbury,

ZE0]
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1978). Tabla 7. Curing and segregation of pSL100 in
Tabl E. coli K-12 CSH56 by acridine orange
able 4. Curing and segregation of pSL100 in
. i Conc. of AO Survivors No. of Cured Segrega-
Sa.lmonel.la typhimurium LT-2 G46 by (ug/ml)  (cells/ml) colonies colon- ted
mitamycin-C tested ies colonies
‘Conc. of Survivors No. of Cured Segrega- X 8
MT-C(M) (cells/ml) colonies colon- ted 0 3.5X10 172 0
tested ies colonies 2.5 3.3X10° 198 1
8
0 5.72X10° 184 0 7 5 2.15X10° 430 0 0
7
1.25X10-7  1.24X10° 218 0 11 10 9.83X10 393 0 1*
6
2.5X10°7  2.77X107 166 0 19 40 2.91X10 541 0 0
5X10~7 1.07X107 159 0 25 *TCr segregant
P 3. pSL100 ¥ curing agent 2|0 2|51 A=l
Table 5. Curing and segregation of pSL100 in ol olmAd T ot
E. coli K-12 CSH56 by mitomycin-C segregant=2| oi¥d X MY
R factorg A 2 759 F4AY A A
Conc. of Survivors No. of Cured Segrega- - =
MT-C(M) (cellsyml)  colonies colon- ted =E EA Cm, Tex 25ug/mlo] 52 AL4s}
tested  ies colonies Auk 2 4 _@ A4 Tex 50ug/ml A2 A
0 3.89X10° 389 0 0 3tol of E7ke] WEEg o, Ape 504g/ml
1.25X10-7  9.13X107 279 0 6 A Ao E o gko] g9l ot Sme 30ug/ml
2.5X107  7.52x107 273 0 3 A= of7ke] A& wokoh. s iE £
-7 7 ~ .
5X10 3.57X10 357 0 0 8k pSL100 plasmid®] spontaneous segregant7}
S. typhimuriumol A ¥l ¥ 3] A= Q .
Table g. Curing and segregation of pSL100 in P 141 3] FEH 2 segrega

Salmonellat yphimurium LT-2 G46 by
acridine orange

.Conc. of AQ Survivors No. of Cured Segrega-

(ug/ml) (cells/ml) colonies colon- ted
tested ies colonies
0 2.7X108 248 0 8
2.5 2.5X 108 162 0 8
5 1.92X108 192 0 5
10 1.29X108 517 0 8
20 1.86X108 437 0 6

tion patterng 3= Table 8.0 4 2= ulg} 7
o] B F-H2] Tc segregant o] 9jo] ApCmSmTc
markerE- 7}7 segregant$} KmTc markerE 7}
A F A -89 segregantr} dojF et o]
3t A3} Su, Sm, Cm factors 7} wlwid] A
A=z Teo] 44L& 2 Jdojuhx] gor R fac-
tore] A2 44 Z curing® o}F % WEE
doj ki Watanabe. ef al., (1962)9] Bz ots
A€l o5 eh

2 =%l A& pSL1009] curing agent & ] A]

Table 8. List of CP18 segregants obtained from curing agents

Strain designation Drug resistance Genotype chromosome/ Derivation Source
marker plasmid
CP181 ApCmSmTec hisG46/pSL101 Spontaneous CP18
segregation
CP182 ApCmSmTec hisG46/pSL102 EB curing CP18
CP183 ApCmSmTc hisG46/pSL103 EB curing CP18
CP184 ApCmSmTc hisG46/pSL104 AO curing CP18
CP185 ApCmSmTc hisG46/pSL105 AO curing CPI8
CP186 KmTc hisG46/pSL106 Spontaneous CP18

segregation
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oAl segregantEe] oA I Jolgli re- Table 9. Spontaneous segregation of CP18 seg-
sistance marker] S. typhimurium LT-2 = E. regants obtained from curing agents
coli K-120] 2 9} transfer frequency @ stability Strain Survivors  No. of Tcr Segrerega-

T& AAW o} Table 9, Table 100] 4] maz v Isnaion (cells/ml) - tested segre- tion freq-
= (4
9} kol S. typhimurium LT-2¢) 4] ApCmSmTc

8 -
markers- 7}%) segregantZo] 7 -Fol = 1.1~ CPI81 3.61X10 532 6 1.13
. CP182 2. 10% 24 .
2.5%¢} spontaneous segregation frequency &1} 83 424 5 118
el o L KmTerl KmSmT ker s : CP183 3.02X108 302 4 1.32
Ls micH ms>m m = |
m= ¢ ¢ markers ]_ - CP184 3.35X 108 335 4 1.19
segregant-E2] 7 -$-¢f] == spontaneous segregation CPIS5 3.07% 10° 307 : 1.30
o] oivkx] grokow], Table 113 Table 124 CP186 2.82X10° 568 0 0
A B wkek o] CP18 segregant&o] WA
markers= S. fyphimurium LT-26) 2= =2 y Table 10. Spontaneous segregation of transco-
=2 d2E weld E coli K-126) 2= e nlugants
Wz 2 2 ehs gl ok Transcon- No. of trans No. of Tc Segrega-
L R jugant conjugant colonies segreg- tiom fre-
gk 27k g o vEhg 2EAA & Km (cells/mi) tested ants  quency(%)
SmTc marker& =& segregant®} ApCmSm-
- - e CP101 1.6610° 572 8 1.4
Tc marker® =]y segregantE-% conjugation CP102 .
2 1.38X10 1,162 24 2.1
A7l Az P e pSL100o] =] resistance
. EJ)YA'LCH; pS T l M} . CP103 1. 68108 566 6 1.1
E=8 E
marker (ApCmKmSmTe) & wephgiet (Table ()0 1.56X10° 530 9 1.7
13). CP105 1.57X10° 536 14 2.6
5‘:__@1‘ TcKmCmSm marker%_— 2]1413 CP18 'E CP106 1.19% 108 434 11 2.5
T+ Apell A ¢4& 7b3l plasmid pKM101e] 5 cp1o7 1.18X10° 324 0 0
el = S. typhimurium TA100F F-5- conjugation
Table 11. Transfer of resistance factors from CP18 segregants to CP10
Donor Recipient Transfer frequency Counter selection marker  Strain designation of
transconjugant
CP180 CP10 1.35X107* ApCmSmTcGal~ CP101
CP181 CP10 2.15X10-2 ApCmSmTcGal- CP102
CP182 CP10 7.46X10~° ApCmSmTcGal- CP103
CP183 CP10 4.69X107 ApCmSmTcGal- CP104
CP184 CP10 1.89< 1072 ApCmSmTcGal- CP105
CP185 CP10 9. 6710 ApCmSmTcGal~ CP106
CP186 CP10 5.47<1072 KmSmTcGal- CP107
Table 12. Transfer of resistance factors from CP18 segregants to E. coli K-12
Donor Recipient Transfer frequency Counter selection marker Strain desgination of
transconjugant
CP181 CSHb56 <1077 ApCmSmTcPro- CpP211
CP182 CSH56 <1077 ApCmSmTcPro- Cp212
CP183 CSH56 <107 ApCmSmTcPro- CP213
CP184 CSH56 <1077 ApCmSmTcPro- CP214
CP185 CSH56 <1077 ApCmSmTcPro- CP215

CP186 CSH1 <1072 KmSmTec CP2i0
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Table 13. Transfer of resistance factor from CP186 to other segregants
Donor Recipient Transfer frequency Counter selection marker Strain designation
of transconjugant
CP186 CP181 <10"7 ApCmSmKmHis~ CP1801
CP186 CP182 <1077 ApCmSmKmHis~ CP1802
CP186 CP183 <1077 ApCmSmKmHis~ CP1803
CP186 CP184 <1077 ApCmSmKmHis~ CP1804
CP186 CP185 <1077 ApCmSmKmHis- CP1805
A7l A3} ApKmCmSmTc marker& =4 S. 2 Aolv A9 segregantZ o] segregation®
typhimurium FF% selection@ & glgler] Te  #H2d Aoz sd=gov Aas As =23

KmCmSm marker& =1 CPI8 segregantsh
Ap$} Teoll #8142 7}R plasmid pBR3227}=
o] gl HB294 F3Z conjugationA] 7] 73} Ap
KmCmSm marker% x4 E. coliFZ%2Z selec-
tiong 4= 991 e} (Table 14).

Table 14. Transfer of resistance factors from
CP18 segregant(TcKmCmSm) to HB
294, TA100
Donor Recipient Transfer Counter selec-
frequency tion marker
CP18 HB294 2X10-8 ApKmCmSmTc
CP18 TA100 5%10-7 ApKmCmSmTc

gt segregantE-29] conjugationo] o] =
9] pSL100o] =]\ i resistant marker (ApCm
KmSmTe) 5 Ve s 2= selectiondle] o]
E% E. coli K-12F%9) CSH52=2 transferx] #
transfer frequency$} segregation patterng ¢
2} 9] pSL1005} ] swslodvh(Table 15). CP21F
2] plasmid pSL100¢- E. coli K-12%09] CS-
H523 5ol] transferX] 70w} o] transfer frequency
= 3.3X107'Z Hhd] &2 o] gl oy CP2101
~CP2105%F 5] plasmidE CSH52F%¢] tran-
sfer A7 @) o] transfer frequency: 1/100]}2
wolz et 22z 7 plasmidE-g CSH52F o]
= Aol P segregantz . A Ak
== gt F CP2101~CP2105 #3559 pla-
smide 2719] #7] ©h2 plasmide] w902
4oz Helgler] o Fo] wek EYHom
hostf o] ¥-Z3gctyl KmSmTeo] A 8A< 7b=
plasmide} ApCmSmTeo| #4344 7}A]= pla-
smids} A 2 t} & transfer frequency & transfer

2 &2 Aoz vo} CP2101~CP2105FF¢) &
A &+ plasmidE-2 Y= 9 segregant KmSmTcr
¢} ApCmSmTcre] recombinantz} sz A 723k 4~
9l om E. coli BH2947 ¢} S. typhimurium TA
1007 Foll Al = 722 A4S 43l o 2 recomb-
inantshe A& & S48 ek & slolet A
A % s

Table 15. Transfer of resistance factor from
CSH56 to CSH52
Donor Recipient Transfer Phenotype of
frequency transconjugant
CP21 CSH52 3.3X107! ApCmKmSmTc
CP2101 CSH52 5.6X1072 ApCmKmSmTc
CP2102 CSH52 1.7X1072 ApCmKmSmTc
CP2103 CSH52 1.1X107? ApCmKmSmTec
CP2104 CSH52 1.4X1072 ApCmKmSmTec
CP2105 CSH52 5.8X 1073 ApCmKmSmTc

recA A A7} o] & plasmidel transfers}
recombinationd] w| X & o & =AF3ly] e}
o] recA~FF¢l CSH529} NG30s)| CP186F o)
resistance markere] KmTcE conjugations] ]
sto] H2A 7 w9 wlxE Table 16. 3} 7Hgke}.
olnf dojzl CSHH2FFo] KmTe markers} =
o #F5(CP5206), =g = NG30FFo] KmTe
markers} 9] 5 (CP3006) 3¢ 77+ CP181
~CP185(ApCmSmTc) FF=E conjugationA] A
ApKmCmSmTc¢ markerZ 7}z
selection@ =] &) ¥l == Table 17, Table 183} 7+
gkth. =8 3 CSH52¢} NG30F ¢ KmTc ma-
rker7} conjugatione & == uwlo ¥z 7}
Zb 3.5X107%  3.9X107*c] 9l ovt, CSH52FF

conjugant=-
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Table 16. Transfer of resistance factor from CP186 to CSH52 and NG30
Donor Recipient Transfer frequency Counter selection marker Strain designation
CP186 CSH52 3.5X107? KmTcPro- CP5206
CP186 NG30 3.9X10°* KmTcArg- CP3006
Table 17. Transfer of resistance factors from CP18 segregants to CP5206
Donor Recipient Transfer frequency Counter selection marker Strain designation
CP181 CP5206 4X10°7 ApKmCmSmTcPro- CP5201
CP182 CP5206 41077 ApKmCmSmTcPro- CP5202
CP183 CP5206 1X10-8 ApKmCmSmTcPro- CP5203
CP184 CP5206 7X10°8 ApKmCmSmTcPro- CP5204
CP185 CP5206 4X10°7 ApKmCmSmTcPro- CP5205
Table 18. Transfer of resistance factors from CP18 segregants to CP3006
Donor Recipient Transfer frequency Counter selection marker Strain designatior
CP181 P3006 7108 ApKmCmSmTc Arg- CP3001
CP182 CP3006 1X1077 ApKmCmSmTc Arg- CP3002
CP183 CP3006 8X10°8 ApKmCmSmTec Arg- CP3003
CP184 CP3006 1X107® ApKmCmSmTc Arg- CP3004
CP185 CP3006 11077 ApKmCmSmTc Arg- CP3005
9} NG30F o ApCmSmTc markerZ AZE A7k &#3 R plasmide] =H3 m o]

el MEE e v
181~CP1859] conjugations]] ¢} &k
9} ulzahgivh. CSH529k NG30el A Aol x4
9] pSL1000] =]} resistance phenotype(Ap-

CmKmSmTc)e} #2&
CSH56(recA*)yo & A=

19. 9 7okt

Table 19.

=

ok ol&

CP1863} CP
SES RIS

FE  conjugation® .

& = 9

¥l 5= Table

Transfer of resistance factor from
CSH59 transconjugant to CSH56

Donor Rec1p1ent Transfer Phenotype of
frequency transconjugant
CP5201 CSH56 2.8X 1073 ApCmKmSmTc
CP5202 CSH56 2.1x1073 ApCmKmSmTc
CP5203 CSH56 2.5X107° ApCmKmSmTec
CP5204 CSH56 1.5X107° ApCmKmSmTc
CP5205 CSH56 1.1X107° ApCmKmSmTec

7 AFE v|F

ojmol o]F plasmidzkel

recominationz} transfero] &= recAg] 7] %&o] £
97 gectn 94

»" 01;}_

o5td A EAY AdA FEE o FY
plasmids} A=3] fFAFEE A A ol A (r-determ
inan)z FA=e 9= oz LHPch m
E Tc' ZAAAE RTF(resistance transfer
factor)el] transposono & ZA etz ¢ & Sm'y
Suro] o7 =lo] Tnd(TnS)E  Ap* transposor
(TnA-Tn3)o] .5 insertionzjol ¢l 7 Cm 7
Km*/Cm® A Aol A7+ o}=lx transposono
ol A&l 9o o] &2 IS(insertion sequence)V
inverted repeat = direct repeat =0 % 7
AR Y 9loer recA-independent site specific
recombination hot spoto] . & segregationz} &
ol de] 9& Aoz A=) (Kopecko
1976; Kopecko, 1978).
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RTFo| transposono & Zx} &}z zwulel] 34 A
NARAQAE QA AFE A% u £
g shx vl W Eoletz 4R

Ade] EA e R factore F 742 8 3



March, 1982] Baik, et al.: Curing and segregation of pSL100 and recombination of its segregants 19

= S. typhimurium LT-20) v} E. coli K-129F
straind]] 25 9t Aol 9lch(Watanabe et al.,
1970).

et 2 =FolA FgE R
1002 S. typhimurium LT-25) 4] = spontaneous

-E. coli K-129] sex factord] 7]5< oA A7]%
Gkl wet fite) fir2 FEHEY ol EL A
Z & RTFE X% episomeo] t}(Watanabe,
-et al., 1964; Watanabe, et al., 1962; Helinski,
1973). fit R factor= S. typhimurium LT-24j

plasmid pSL-

A sl F& vz A5 X0k rec” muta- segregationo] uwl¥l3d] dojrj=d ulste], E
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£ ethidium bromide, acridine orange, mitomycin-C %-& A}&3}¢ t}.
oldl deial Azt bt gkt
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