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CHARACTERIZATION AND SEQUENCE ANALYSIS OF THE F2 PROMOTER
FROM CORYNEPHAGE BFK20
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Summary. — F2 promoter from corynephage BFK20 was isolated and characterized. It was functional
in Escherichia coli and Corynebacterium glutamicum. Cloning of the F2 promoter into the pJUPOS promoter
probe vector caused an increase of the neomycin phosphotransferase II specific activity. According to the
Northern blot hybridization the nprIl gene was expressed from the cloned F2 promoter. The apparent
transcription start point in E. coli and C. glutamicum was determined. The -35 region of F2 promoter showed
high similarity to that of E. coli promoter consensus sequence, but its -10 region was G+C rich and had no

significant homology to that.

Key words: corynebacteria; corynephage; promoter region; 51 mapping

Introduction

Bacteria of the genera Brevibacterium and Corynebac-
terium are widely used for industrial production of amino
acids and bioconversions. Whereas their physiology is rela-
tively well understood, especially under the conditions of
amino acid production, very little information exists about
the regulation of their gene expression. A thorough study of
these processes requires characterization of the signals in-
volved in transcription. To our knowledge, only a few coryne-
bacteria promoters have been isolated so far (Yamaguchiet .,
1986; Sano and Matsui, 1987; Bardonnet and Blanco , 1991).
Morinaga et al. (1987) have shown that £. coli Pirp, Plac and Prac
promoters are expressed in coryneform bacteria. On the other
hand, it has been shown that some corynebacteria promoters do
not function in E. coli (Cadenas et al., 1991).

We have previously isolated and characterized the co-
rynephage BFK20 which causes lysis of Brevibacterium
Havum CCM 251 (Koptides er al., 1992). Its genome con-
sists of a linear double stranded DNA molecule of 44 —
45 kbp with cohesive ends.

In this paper we describe a detailed characterization of the
F2 promoter region from the corynephage BFK20. This is the
first time a DNA fragment from a corynephage exhibiting
promoter activity has been isolated and characterized.
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Materials and Methods

Bacteria strains. The following strains have been used: 5.

Savum CCM 251 as a host strain for bacteriophage BFK20, C.

glutamicin RM3 and E. coli HB101.

Preparation and purification of phage lysates and phage DNA
were performed as previously described (Koptides et al., 1992).

DINA hybridization analysis. The 0.408 kbp Sall-EcoR1 DNA
ragment from plasmid pJUF2, carrying the F2 promoter, was
abelled with a random primer (New England Biolabs) and [alpha-
‘ZP]dCJ"FP (3000 Ci/mmol, Amersham), and used as a probe for
Southern blot hybridization. The phage BFK20 DNA was digested
with restriction endonucleases and the separated fragments were
transferred to a HYBOND-N filter (Amersham). Prehybridiza-
tion, hybridization and stringent washing procedures were perfor-
med as described by Sambrook ef al. (1989).

Neomycin phosphotransferase 11 (NPTII) specific activity was
determined as previously described (Koptides ef al., 1992).

Total RNA was isolated from E. coli harboring plasmid pJUPQ03
or pJUF23 and C. glutamicum harboring pJUF2t3. Cells were
grown to Asy0 0.6 - 0.8, resp. Cell pellets were homogenized for
I min (3 mins in the case of C. glutamicum) by vortexing with 1 g
of glass beads (4 mm in diameter) in 2 m] of denaturing solution
(4 mol/l guanidine thiocyanate, 25 mmol/l sodium citrate pH 7.0,
0.5% sarkosyl and 0.1 mol/l 2-mercaptoethanol). Homogenized
cells were extracted once with 2 ml of phenol, 0.4 ml chloroform
and 0.15 ml of 3 mol/l sodium acetate pH 4.2. The water phase
was precipitated with an equal volume of isopropanol for | hr at
-20°C. The RNA pellet was dissolved in 0.6 ml of denaturing
solution and once again precipitated as describe above. Total RNA

I
!
3



224 KOPTIDES, M. et al.: F2 PROMOTER FROM CORYNEPHAGE BFK20

. BFK20

pJUPO5

9971 kb ol B colt)

f otk brevi

pJUFt3

10,307kb  orl, £ colt |

10,42 kb

; e B
orl. brevl ”
pJUF2t3
1049kb  ork B coll] 7]
.
e

Fig. 1
Construction of the plasmids pJUFE2 and pJUF2t3
Abbreviations used: H, Hind\I1; P, Psil; S, Sall; Ba, BamHl; E, EcoRl, B, Bglll; Pv, Pvul; Sp, Spel; X, Xbal, Sa, SaudA. Km?, sensitivity to
kanamycin; Km, resistance to kanamycin, Cm', resistance to chloramphenicol; Ap, resistance to ampicillin,
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