mesasiees EXPrEssion of Escherichia coli gene transcripts at various stages
of growth, under the control of stationary phase promoter.
VIKRAM H!, FRIEHS K2, MIKSCH G?, FLASCHEL E?

1 International Graduate School in Bioinformatics and Genome Research, Universitaet Bielefeld, Universitaetstr 25, D-33615, Bielefeld, Germany
2 Lehrstuhl fur Fermentationstechnik, Technische Fakultat, Postfach 100 131, D-33615 Bielefeld, Germany
e-Mail: hvi@fermtech.techfak.uni-bielefeld.de

Growth was monitored spectrophotometerically at
600 nm. The samples were withdrawn after every
hour till first 13 hours and last sample after 24
hours.

Fig. 3 shows that the levels of the kil transcript
peak during transition  from exponential to
stationary phase.

Fig. 4 shows the induction levels for rpoS
gene transcript. Similar profile is obtained as for
the kil under the control of stationary phase
specific fic promoter. It can be commented that
the highest level of induction is after 7 h of
growth. Activation of fic promoter seems to follow
the induction profile of Sigma S factor.

Similarly, Fig. 5 shows the relative induction
level for rpoD gene. It can be noted that the
expression level decreases through first 7 hrs of
growth and then the level remains more or less
constant.

Objectives :

These studies have been done to utilize the
power of sensitivity and accuracy of real time RT-
PCR in determining the level of induction for
bacteriocin release protein gene ( kil ) , rpoS and
rpoD. Several proteins of prokaryotic and human
origin have been released by E.coli using a
system encoding both the colicin E1 BRP
(referred as Kil hereafter) and the target protein.
High level expression of BRPs causes quasi-lysis
and lethality, so BRP expression has to be
optimised. In our studies, BRP is under the control
of stationary phase promoter, so kinetics of
appearance of Kil protein shall be checked in
relation to the activity of sigma S factor. Since
Rpo D is involved with the normal housekeeping
genes, we have also considered it for studying.

Total RNA isolation :

Cells were harvested at different stages of
growth. QIAGEN RNAprotect reagent was used as
prescribed by the manufacturer. Qiagen RNeasy
columns were used for Total RNA isolation, with
treatment by DNase twice.

RNA quantitation, purity determination and
integrity estimation were performed by standard
procedures

Comparative attributes for the primer pairs used

for Real Time RT PCR: Conclusion :
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gyrA96 thi-1 hsdR17 supE44 relA1 A(lac-proAB)
F'(traD36 pro AB+ laclqZ lacZ A M15)
(Stratagene) was used as a host strain for
plasmids.

pBC SK(+) (Stratagene) was used at first to
derive the plasmid pLF3 ( Miksch, et al., 1997).
The plasmid pLF3 has a Kil-Km-Bgl cassette (Fig.
1) containing the gene for B-glucanase (bgl) as a

that the highest level is observed after 7 h . It can
be implied that this increase of induction level
has a potential role during the transition from
exponential phase to stationary phase. As has
been evident from literature, the RpoS protein is
responsible for stationary phase specific proteins.

For the rpoD transcript, whose level decreases
through first 7 hrs, it can be commented it plays

Real Time RT PCR :

For analysing mRNA transcript levels, Real-time
RT-PCR using SYBR Green | detection system was
performed in LightCycler. The LightCycler system
measures  fluorescence at  pre-programmed
intervals during PCR, typically once every cycle to
monitor the level of PCR product formation.

reporter gene upstream of the interposon. The bg/
gene used was a hybrid gene from Bacillus
amyloliquefaciens (Amino terminus 107 amino
acid residues) and Bacillus macerans (Carboxy

Results & Discussion :

key role before achievement of stationary phase.
During stationary phase RpoS is also transcribing
many genes, partially decreasing rpoD utility.

It can be commented that after running into

Figures 3-5 show the relative induction levels for
kil, rpoS and rpoD transcripts after every hour of
growth in the region of interest, with respect to the
first sample. Figures also show the corresponding
bacterial growth curve, as measured by OD at 600

terminus 107 amino acid residues), because of its
increased thermostability as compared to the wild
types ( Borriss et al., 1989). The kil gene is under
the control of the fic promoter, which is chiefly
recognised by the o° subunit (Tanaka et al.,

stationary phase the RNA level in general may
go down, therefore all the mRNA levels which we
observe follow this general profile.
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