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cFvs were detected using anti-myc-HRP. Optimization of the
xpression conditions with respect to temperature, time, IPTG
oncentration and medium composition resulted in a maximum
evel of about 12 mg/L of His6-tagged expression products, of
hich about 50% scFv. The scFv could be easily purified from

he scFv-pIII product by size-exclusion chromatography.
In order to further increase the expression levels of the

elected scFvs, we examined the expression under the control
f two other inducible promotors: T7 and lambda promotors.

In order to express the selected scFvs under the control of
he T7 promotor, sequences were PCR amplified from pHEN2
sing an forward primer upstream of the pelB leader sequence
ith additional cleavage sites for XbaI and a reverse primer
ownstream of the myc- and his-tags with a NheI restriction
ite. The PCR products were digested with XbaI/NheI and
loned into pGEF+ (Schanstra et al., 1993). Recombinant vec-
ors were propagated into E. coli TOP10F′ and the integrity
f the inserts was confirmed by DNA sequencing. Three E.
oli strains (BL21(DE3), BL21(DE3)pLYSs, and BL21(DE3)
odonplus RP) were then transformed with the recombinant
lasmid. Expression of scFvs was induced with IPTG, since in
he BL21(DE3) strains, T7 RNA polymerase is expressed from
he LacUV5 promotor.

In order to express the selected scFvs under the control of a
trong tandem lambda promotors, sequences were PCR ampli-
ed from pHEN2 using LMB3 as forward primer (Griffiths et
l., 1994), and a reverse primer downstream of the myc- and
is-tags with an additional EcoRI restriction site.

For this we cloned several scFvs in the expression vec-
ors pGEF+ and pPOW3. The PCR products were digested
ith SfiI and EcoRI and cloned into pPOW3 (Power and Hud-

on, 2000). Recombinant vectors were propagated in E. coli
OP10F′. Integrity of the sequences was ascertained by DNA
equencing. Expression was carried out in E. coli TOP10F′ and
n E. coli TG1. In this system, the lambda left and right pro-

otors control in tandem the expression of the inserted scFv
equences, whereas the promotors itself are controlled by the
emperature sensitive repressor gene cI857. Production of scFv
s induced by heat-shock, which inactivates the repressor. We
eport here our efforts for the optimization of the expression of
cFvs under the control of Lac, T7, and lambda promotors.
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iofilm phenomena have been studied over many years and it
s nowadays generally recognized that this bacterial lifestyle is
ominant in all kinds of surfaces. Bacteria attached to surfaces
ave different behaviours compared to their planktonic coun-
erparts mainly because biofilm cells are found embedded in a
omplex matrix composed of exopolysaccharides, proteins and
ucleic acids. Biofilms also possess cells in different growth
tages and therefore studies regarding eradication of bacteria
rom surfaces should not be performed with planktonic cultures.
o far, only a small number of studies have been made regard-

ng the application of phages to eradicate biofilm bacteria even
hough biofilms appear in a variety of environments.

In this work, phage infection of biofilms formed by dairy
roduct spoilage causing bacteria was studied. Biofilms were
ormed under static and dynamic conditions for different time
eriods (1–7 days) after which phage solutions with different
oncentrations were applied. Phage infection of the biofilms was
onitored through increase in the number of free phages, reduc-

ion of biomass and confocal laser scanning microscopy (CLSM)
nd field emission scanning microscopy (FESEM) were used to
isualize the effect of phages in the biofilm structure and on
ts eradication. This study shows that phages are able to pene-
rate through the polymeric matrix and transported through the
iofilm water channels and therefore phages are able to star
he infection of cells in different biofilm layers, which clearly
acilitates the biofilm eradication process.
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pore germination is a multistep process which starts with acti-
ation, followed by germination and ends through outgrowth.
utgrowth is the process of returning into vegetative state dur-

ng which anabolic reactions becomes resettled. We recently
howed that B. subtilis yvgW spores were resistant to lysozyme,

ut they were highly sensitive to heat and chloroform and the
evel of DPA was significantly reduced to 63% in yvgW spore.
hey also returned to their vegetative state in a more delayed pat-

ern, compared to wild-type germinating spores. This defect was
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