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Transfer of RP4::Mu cts from E. coli to Rhizobium leguminosarum

Lee, In-Youl, Youn Ju-Huh and Yung-Nok Lee
Department of Biology Korea University

In order to use for recipient strains of RP4::Mu cts, 5 strains of Rhizobium were selected among 32
strains, which were isolated and identified in this study. Hybrid plasmid RP4::Mu cts, which, is
temperature sensitive and confers resistance to ampicillin, kanamycin and tetracycline was transfered
by conjugation from E. coli to other strains of E. coli and the symbiotic nitrogen fixer, Rhizobium

leguminosarum. Transfer frequencies of RP4::Mu cts plasmid from E. coli to Rhizobium were about
10% -107in LB agar and YMA media. The transconjugants were confirmed by demonstrating that

the drug-resistant and temperature-sensitive clones isolated were drug-resistant and temperature-
sensitive clones isolated were capable of releasing phage and forming plaques. The plaque-forming

units of transconjugants were about 10 to 10%. Stability test of RP4: :Mucts in Rhizobium represented

that most of the transconjugants had drug resistance and produce phage Mu cts.
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Table 1. List of bacterial strains and their
characteristics

Strains Markers V

Escherichia coli

JC 5466 trp, his ™, recA 56
Ap, Te, Km (RP4::Mu cts
62)

K-12 wild type
CSH 1 thi~, bio™, trp-,
Rhizobium

R.trifolii K6 Cm, Sm, Gm

Rhizobium K10 Cm, Sm, Gm

R. leguminosarum K12 Cm
R. japonicum K15 Cm
R.trifolii K20 Cm

Y Ap, Ampicillin resistance; Tc, Tetracycline resis-
tance; Km, Kanamycin resistance; Cm, Chloramp -
henicol resistance.
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Table 2. Susceptbitity of the isolates for various antibiotics

Antibiotics Ap Te Km Sm Cm Gm Rif

peg/ml) 50 100 20 50 100 10 20 S50 20 S50 75 20 50 100 20 30 20 30

Strains

E. coli JC 5466 + o+ + 4+ 4 + 4 - - -
E.coli CSH 1 — - - —
E.coli K-12 - — - - - - — - _ -

R. japonicum 14 — - - - = _ : ) . _

R. leguminosarum 3 — — - - - — o~ - - - - - R o

R. phaseoli 26 — - —_— - = - = . - - .

29 - - - - T T - = - - T T

R.trifolii 6+t + + - + + - + 4+ 4 4 4+ 4 4+

R.meliloti T - - = = = = - -~ —
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1) Ap, Ampicillin resistance ; Tc, Tetracycline resistance; Km, Kanamycin resistance ;
Sm, Streptomycin resistance ; Cm, Chloramphenicol resistance; Gm, Gentamycin resistance;
Rif, Rifampicin resistance
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Table 3. Transfer of RP4::Mu ets in the crosses between E.coli strains.

111

Donor® strains Recipient® strains Selected” marker Transfer frequency
E. coli JC 5466 E. coli K-12 (wild type) Ap, Tec, Km 4.7x10°°%
(RP4:Mu cts 62) E.coli CSH 1 Ap, Te, Km 4.4x10"*

Y The media used were M9 minimal media.
¥ % About 5x10° donor strain bacteria and recipient bacteria per ml were used and performed on
membrane filters for 5hrs at 30T.

Table 4. Transfer of RP4 Muctsin the crosses between E. coli and Rhizobium.

Transfer frequency Transfer

Donor strains Recipient strains Selected marker in LB agar frequency in YMA
E. coli R.trifolii K6 Ap Te Km Cm 8.8x10°7 -
JC 5466 Rhizobium K10 Ap T¢ Km Cm 5.4%X10°7 L2x1077
(RP4::Mu cts) R.leguminosarum K12 Ap Tc¢ Km Cm 5.8xX107°7 1.2x1077
R. japonicum K15 Ap Tec Km Cm 6.6x107° 1.5x10°7
R.trifolii K20 Ap Tec Km Cm 7.4%x10°7 1.1x10°7

Table 5. Comparison of Transfer frequency with and without heat treatrment .

. . . Transfer frequency Transfer frequency
Donor strains Recipient strains . .
without heat treatment with heat treatment
E. coli JC 5466 Rhizobium K10 541077 3.2x10°°
R. leguminosarum K12 5 8x1077 1.3x10°°
(RP4::Mu cts) R. japonicum K15 6.6x107* 2.0x10"¢
R.trifolii K20 7.4x1077 4.3x1077

Table 6. Transfer frequencies RP4.:Mu cts and RP4 in the crosses betveeen E. coli and Rhizobium.

Transfer Transfer
Donor strains Recipient strains Selected marker frequency frequency
of RP4::Mu cts of RP4
E. coli JC 5466 Rhizobium K10 Ap Tec Km Cm 5.4%x10°7 3.2x107*®
(RP4::Mu cts) R. leguminosarum K12 Ap Tec Km Cm 5.8x10°7 1.3x10"°
E. coli C600(RP4) R. japonicum K15 Ap Te Km Cm 6.6x10°° 2.1x10°°
R.trifolii K20 Ap Tc Km Cm 7.4x1077 4.3x10°¢
oz Hdule = 5.8x107e1%l o, R ja-  thE i Aellrl o] A AAHES v msled
ponicum, R. trifolii 5ol A% 107~107%2] & 2w YMAGA R o4 LBE s =] of| 4] 3.
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Table 7. Mu phage yeld by thermal induction of
E. coli and Rhizobium carrying RP4 - My

Bacterial strain Plaque-forming units/ml

E. coli JC5466 2.3x10°
Rhizobium K10 7.5%10°
R. leguminosarum K12 9.0x10?
R. japonicum K15 3.1x10°
R.trifolii K20 2.4x10°

Table 8. Stability of RP4 Mu cts in Rhizobium)

No. of colonies

Strains ;\me Mu cts

Rhizobium K10 50 50 50 50
(RP4::Mu cts)

R. leguminosarum K12 49 49 49 49
(RP4::Mu cts)

R. japonicum K15 50 50 50 50
(RP4::Mu cts)

R.trifolii K20 50 50 50 50

(RP4::Mu cts)

" The stability of lysogens of various Rhizobium
stocked in LB agar for 3-4 weeks at 15C. Single

colonies isolated on LB plates were replicated onto’

LB plate and LB plates containing Ap, Km, Te., LB
plate and LBAKT plates are incubated at 30C and
41C, respectively.

Ebi= Ae2 225 =3 RP4::Mu cts
ot RP4 Fefimm o] Aehls 2 v)walod o
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