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Transfer properties of nif-plasmid pEA 9 by pEA 9::Tn5-Mob

Min, Byung Whan and Ho-Sa Lee
Department of Biology, College of Liberal arts and Sciences, Kyung Hee University Seoul, Korea

ABSTRACT: Using a Tn5-Mob system, pEA9 was characterized as a self-transmissible plasmid carry-
ing a kanamycin resistance marker. The self-transfer frequencies of pEA9 varied greatly depending on
PH values. The transfer frequency was about 4 X 10-5 at pH 5, that was 10 times higher than one at pH

6.5.

With a helper plasmid, transfer frequencies were increased about 104 times than the frequencies ob-

tained without it.
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Table 1. Bacterial strains
Strain Relevant characteristics References
Escherichia coli
HB101 F, hsdS20(rg, mg), Boyer and
supE44, ara-14, galK-2, Rouillard-
lacY-1, proA2, rpsL.2”  Dussioux, 1969
(str”), xyl-5, mtl-1,
recAl3
DH-1 F-, recAl, endAl, Hanahan, 1983
gyrA96, hsdR17 (rg mp),
supE44, relAl,
C-2110 polAl, his, rha, Kahn and
Helinski, 1978
Enterobacter
agglomerans
339, 333 wildtype, prototroph,  Kleeberger
Nif+ et al., 1983
339/22-1  prototroph, Nif- Singh et al.,
1983
Table 2. Plasmids
Plasmids  Relevant characteristics References
pEA9 Nif+, Singh et al.,
pEA3 Nif+, tra- 1983
pPHIJI tra+, incP, Cm?, Gm’, Hirsch et al.,
Sm?’, Sp’, 1984
pSA30 nif-HDK, Cannon et al.,
1979
RP4 tra*, incP, Km’, Tc’, Thomas, 1981
Am’,

Cm : Chloramphenicol
Gm: Gentamycin

Sm : Streptomycin
Sp : Spectinomycin
Km: Kanamycin

Tc : Tetracycline
Am: Ampiciline

Plasmid pEA9::Tn5-Mob —
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Fig. 1. Agarose gel electrophoresis

1. transconjugant

2. transconjugant

3. donor strain Enterobacter agglomerans 339

Nif~

4. transconjugant

5. recipient strain Enterobacter agglomerans
339/22-1Sm”
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Fig. 2. Hybridization of P-labeled Tn5-Mob to plasmid
PEA9:: Tn5-Mob
1-3. transconjugants
4. donor strain Enterobacter agglomerans 339
Nif-
5. control Enterobacter agglomerans 339 wild
type
6. recipient strain Enterobacter agglomerans
339/22-1Sm”
7. transconjugant
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W E oby] 93le] o}E gramnegative bacteria
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Table 3. Conjugation frequencies under different pH-

conditions

pH Titer Conjugation
Donor Recipient Conjugant Frequency

3 no growth
4 82x108 3.1x108 4.85x103 1.56x10-5
5 1.2x109 4.2x108 1.75x10¢ 4.17x10-5
55 2.3x10% 4.4x108 8.24x103 1.87x10-5
6.5 9.8x108 50x108 3.02x103 6.04x10-6
7.5 8.7x108 4.8x108 1.10x102  2.29%10-7

8.5 no growth
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Fig. 3. Transfer of plasmid RP4 in Enterobacter agglo-
merans 339 Nif~
1. controll plasmid RP4
2. Enterobacter agglomerans 339 Nif
3-8. Enterobacter agglomerans 339 Nif (RP4)
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Table 4. Change of conjugation frequencies through

mobilization
Methods Conjugation Frequency
Self-transmissibility 6.0x10-6
Mobilization through pPH1]JI 6.0x104
Mobilization through RP4 9.59x10-2
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DNA-isolationg $81 Humphreys & (1975)¢]
e Wgsle] ARggler kanamycing AlH
-marker® transformants® ®2|stgct,

2 7z 4749 transformantsE Ao}
agarose gel electrophoresis® 38 #atsl] 2 A
# 718 pEA9 i1 Tn5-Mob® 2ol gk
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mationX]7] % A3 %2 transformantsE A3
t}, o] AxE w]Fo] pBM3392 replication
Escherichia coli 9= =] DNA-Polymerase I
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Fig. 4. Agarose gel electrophoresis of pBM339 diges-
ted fragments
1. Lambda/Hind III
2. pPBM339/Hind I
3. pBM339/EcoR I
4. pBM339/undigested

plasmid pEA9e 2 FE Rasdche 7H5A4S
FZ3HA =deh, 160kb 2719 plasmidz ¥
20kbell 2.2] F4+= Akroyd 5 (1984)°] ¥al w}
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Transfer properties of pEA 9 185

Fig. 5. Hybridization with EcoR I-fragment of plasmid
pSA30
1. Lambda/Hind III and EcoR I
2. pBM339/Hind III
3. pPBM339/EcoR 1
4. Positive controll pMK212Kan

Bgom a2ig AME EE Slof Afztsl
pBM 339 pEA9Y] ori V} nif-HDK A==
x3tete H307F BoA Escherichia coli DH 12
2 AHol®l & replication HYS 7}5Ajol Aok
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plasmid pSA30(Cannon %, 1979)% probe®
Southern-Hybridization® 483 723 Fig, 50
Al B upet o] T onif~RAAES ofg 4
homology s YebHor pBM 339 Holl& #if-H-
DK -n-z-]x}v—o] —\—-ZH oL_O- 3lo] ]_oir,}

o] plasmid pBM 339% %©& pEA9e] A4 w
ARz Ao vi9 F83F plasmidz A
T dew TlFo] (1988)7F A=W  site-dir-
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