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Abstract — An endogenous cryptic plasmid, pBL1, which has been used to construct plasmid vectors
for coryneform bacteria producing amino acids, was eliminated from Brevibacterium lactofermentum.
The pBL1 was partially digested with Seu3Al and the resulting DNA fragments were subcloned
into a suicide vector pEM1 which contains a kanamycin-resistant (km') gene. Km" B. lactofermentum
transconjugants were obtained by conjugal transfer of the pEM1 derivatives containing pBL1 DNA
fragments from Escherichia coli into B. lactofermentum. A k' transconjugant was analyzed to con-
tain a plasmid pEB14, which occurred in vive by homologous recombination between pBL1 and
the conjugal-transferred plasmid. The pEB14 including the pEMl1-derived km'™ gene was found
to be lost concomitantly with km' phenotype, resulting in the construction of a pBL1-free strain
of B. lactofermentum. Based on transformation efficiencies and plasmid stability, the resultant pBL1-
free strain is more useful than wild strain as a host cell for genetic manipulation. It could be
concluded that foreign plasmid DNAs are efficiently isolated and analyzed from the pBL1-free
strain because of the absence of endogenous pBL1 plasmid.
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Fig. 1. DNA fragments of pBL1 derivatives, pEB1 and
pEB14, based on Sau3Al cleavage sites.

The bold black bars indicate the DNA fragments of
pBL1 with Sau3Al cleavage sites (vertical lines). At
the both ends of plasmid pBL1, vertical lines indicate
clevage sites for HindIll. Capital letters represent the
Sau3Al-generated DNA fragments of pBLI.
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Fig. 2. Agarose gel electrophoresis of plasmid DNA.

Lane 1, pBL1 isolated from B. lactofermentum ATCC
13869; lane 2, pEB1 prepared from £. colr; lane 3.
pEB14 prepared from km" B. lactofermenium transcon-
jugant; lane 4, DNA prepared from B. lactofermenium

PF1.
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Fig. 3. Construction of a hybrid plasmid pHEB3 bet-
ween pBL1 and pEMI.
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Table 1. Transformation efficiencies of B. lactofermen-
tum wild strain and PF1 strain with plasmid DNAs.

Transformation
frequency of
B. laclofermentum

(transformatns/
L Plasmid ug DNA)
Plasmids :
SOULCES wild PK1
stramn strain
pCE1301  E. coli 55X 10 6.4 X 10
pCE1301  B. lactofermen-  3.2X10°  45X10°
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pHEB3 E. coli 25X 10F  7H5X10°
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Fig. 4. Agarose gel electrophoresis of plasmid DNA.
Plasmid pEB14 (lane 2), pHEB3 (lane 5} and pCE1301
(lane 8) were 1solated from E. coli, and pBL1 (lane
1) was isolated from B. lactofermentum. Plasmid DNAs
were prepared from; lane 3, B. lactofermentum (pEB
14); lane 4, PF1 strain (pEB14); lane 6, B. luctofermen-
tum (pHEB3); lane 7, PF1 strain (pHEB3); lane 9, B.
lactofermentum (pCE1301); lane 10, PF1 strain (pCE
1301).

Table 2. Plasmid stability in B. lactofermentum wild st-
rain and PF1 strain.

Plasmid stability®
(%) In repeated
subcultures” at

Plastids B lacto- daily intervals
fermentum 1 9 nd 7 v
day day day
pEB14 wild strain 58 39 38
pEB14 PF1 strain 66 50 49
pHEB3 wild strain 73 54 54
pHEB3 PF1 strain 98 94 94
pCE1301 wild strain 100 100 99
pCE1301 PF1 strain 100 100 99

‘Each value represents the average of three determi-
nants.

"B. lactofermentum cells was grown for 24 h and in
LB medium without antibiotic supplement, and then
transferred into fresh media.
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