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Brief description content/aim PPP 
What is the matter and what does the project contribute? 
What does the project deliver and what are the effects of its delivery? 

Studies performed in the framework of TIFN project FF001 at the Laboratory of Food 

Microbiology (FHM) of Wageningen University on the microbial community in the starter culture 
named “Ur” revealed intriguing features about the interactions between (pro)phages and 
Lactococcus lactis. A hypothetical model was put forward, in which tailless phages are released 

from the hosts via a “budding”-like, non-lytic way; the phages enter the hosts by membrane 
fusion and meanwhile transfer genes among the hosts. The aim of this study was to collect 
experimental evidence for the hypothetical model about phage entry and release from the hosts. 
ProΦ1 from L. lactis TIFN1 was labelled with an antibiotic resistance marker (cat) or a green 

fluorescence protein (gfp) gene cassette. The strains were produced by constructing and 
transforming plasmids dedicated to DNA homologous recombination with TIFN1 chromosome at 
prophage site(s). To study the phage entry and DNA transfer, purified phage proΦ1 containing 
an inserted sequence encoding the cat cassette was used to infect various host strains. However, 
so far there has been no evidence showing that the host strains acquired the resistance marker 
from proΦ1. Phage particles were incubated with host strains and flow cytometry analysis 
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revealed phage adsorption to the host cells. To study phage replication and release, TIFN1 
containing proΦ1 with an inserted sequence encoding the gfp cassette was used to perform 

phage induction. Flow cytometry analysis on the cells throughout the induction process revealed 
that 80% of the cells were positive for phage production, and 60% of the cells were highly active 

for phage production. This number, together with the observation of no detectable decrease in 
cell density during phage release, provided evidence for non-lytic phage release. Finally, more 
conditions have been tested for phage DNA transfer, but direct evidence for this process to be 
operational has not been found. 

 

 

Mutations with respect to the original project plan and follow-up  
Have there been changes in the 
consortium/project partners? If 
so, which. 

no 

Have there been factual changes 
in the project?  

no 

Has a patent  application been 
filed from this PPP (or a first-

filing)? 

no 

Has a spin-off developed from 
this project (contract research, 

additional funding or spin-off 
activity)? 

no 

How many years will the private 
parties need in practice to use 
results from this project?  

unknown 

How did the project contribute 
to the development of the 
research organisation involved? 
(e.g. scientific track record, new 
technology, new collaboration?  

Four scientific publications 

Will there be a follow-up for the 
project such as a new project or 
a new collaboration? If so, 
please explain.  

no 

 

 
Results 
What tangible results the project has yielded? 

Four scientific publications (1 direct, 3 spin-off) 

 
What are the effects of these results and for whom?  

New insights into the use of food grade Gram-positive food for delivery of hydrophobic cargo to 
the human host. 
 
What has not been delivered according to the original project plan and for what reason(s)? 
A patent application has not been delivered. Although more conditions have been tested, direct 
evidence for phage DNA transfer via membrane engulfed phage heads has not been found. 

 

 
Deliverables (give a short description per project deliverable) 

This study aimed to collect experimental evidence for the phage entry and release from the hosts in 
the Ur culture. 

 Strains containing (pro)phages labelled with antibiotic resistance marker or green 
fluorescence protein gene cassette were successfully constructed. 

 No evidence was found to demonstrate the phage entry to the hosts and DNA transfer with 
the conditions tested so far, but phage adsorption to the hosts was shown to happen. 

 Evidence for non-lytic phage release was provided by demonstrating that 80% of the cell 
population was positively producing phages, and still no detectable lysis was observed. 

 In this study, the constructed plasmids all contained a thermosensitive replication origin 
repATs and a gene encoding a lactococcal orotate transporter (oroP). To the best of our 



knowledge, the combination of these two elements has not been used in plasmid construction 
in any other study before, and is therefore an innovation point of the methodology in this 
study. 

 
 

Number of delivered products in 2018 (give titles and/or descriptions of products, or a link to 
the products on the project website, or other public websites). 

Scientific articles Reports Articles in 
professional journals 

Lectures/workshops 

4 1   
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