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ABSTRACT: N4 phage, which infects E. coli K-12 strains, could not infect E. coli K-12 strains
containing ren(resistant to N4) gene on plasmids, which was isolated from Proreus vulgaris ATCC
13315. The region of rtn gene for Rtn phenotype was reduced to the 1.7 kb HinclI-Acel
fragment, and rin gene seemed to have its own promoter. This putative promoter was present
in 107 bp HinclI-Dral fragment, and known to be functional in E. coli K-12, which is supported
by the fact that phenotype of a subclone, pRMG103A1B which does not contain the 107 bp
fragment, was dependent on the existance of a functional promoter in the upstream of rn
gene, and that the 107 bp fragment had promoter activity when located in the upstream of
structural gene of galactokinase of E. coli The promoter-bearing fragment contains two
overlapping putative promoter sequences, both of which show a fit in eight of twelve nucleotides
with consensus sequences of E. coli promoters at the —35 and —10 regions.
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Fig. 1. Subcloning of parits of rtn gene.

All subcioned fragements except that in pAMG
107A were inserted into multicloning sites of
pUCTS, and that in pAMGIOI1A into pUCTE
{see text] Restriction enzymes at both ends of
fragments represented junctions between P.
vulgaris DNA and vectors.

P. promoter; I, HindIll; 3Al, Sau3Al; Al
Alul: Ac, Accl; cll, Hincll: D, Dral; HI
BamHI: M. Miul; PII, Pvull: Ps. Pstl: R,
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Fig. 2. Structures of DNA fragments having putative
promoter sequences.
(A) restriction map of inserts in pRTN-P1
and pRTN-P2. (B) sequences of DNA
fragments of 107 bp including putative pro-
moters. Each of promoter sequences was
indicated below the sequences. Capital letters
of bold phase matched to consensus
sequences of E. coli promoters. Symbols for
restriction enzymes were same as those in
Fig. 1.
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Table 1. Phenotypes of various subclones against N4 phage.
Phenotype’
Subclone LB medium Minimal medium”
Uninduced Induced: Uninduced Induced
E. coli JIM83
pUC19 1.00+0.01 1.15+0.10 S S
PRMGIO1A 0.86+0.03 0.83+0.01 N.Dv N.D.
pRMGI101B 0.66+0.15 0.63+0.02 S S
pRMGI01AB 0.00 0.00 N.D. N.D.
pRMGI101ABR/ 0.00 0.00 N.D. N.D.
pRMGI0IABAP 0.00 0.00 S *
pRMGI03A1B N.D. N.D. S R*
pRMGI101dIIH-P S S N.D. N.D.
pRMG101clI-P S S N.D. N.D.

“Phenotypes were represented by relative efficiency of plating(e.o.p.), or sensitive or resistant. All experiments
were done at least three times.

*The minimal medium used was M9 medium with glucose as a carbon source. When induction was necessary.
glycerol was used as a carbon source.

‘Induction was done by addition of 2 mM IPTG into medium.

'S indicated sensitive to N4 phage with e.o.p of larger than 0.1

‘not determined.

"That was constructed according to the same procedures as pRMGIOIAB except using pUC1S8 instead of
pUC19. Thus orientation of rn gene is reverse to lac gene.

# Phenotype could not be determined because the subclone did not grow in that condition.

*R indicated resistant to N4 phage with no detectable c.o.p. when several hundreds of P.F.U. of N4 particles
were infected.
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Table 3. Comparison of strengths between rmn promoter and other promoters

Galactokinase activity’ of E. coli N100 having

Experiments
pKO-100 pKG-1800 pYLPIP2P3 pRTN-PI pRTN-P2
1. 26.8 892.3 615.1 85.3 N.D.”
2. 24.6 1038.2 8474 929 N.D.
3. 339 951.8 681.4 69.3 220.7
4. 10.3 752.4 775.0 80.9 178.6
average 239 908.7 729.7 82.1 199.7

“Galactokinase activity was represented by nanomole of galactose-1-phosphate per min per cell mass.

*not determined.
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