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A crucial parameter governing horizontal gene transfer 

(HGT) in complex bacterial communities is community 

permissiveness. The permissive fraction of a microbial 

community is defined as that fraction able to receive a given 

plasmid1. 

Permissiveness in complex, natural communities has not 

been extensively studied at the quantitative or at the 

phylogenetic level because no suitable methods have been 

available.  

Introduction 

To develop a new method for assessing the 
permissiveness of a soil microbial community 
towards an introduced conjugal plasmid which 
allows one to: 

 

1.  Estimate transfer frequency 
 

2.  Isolate and taxonomically identify the 
transconjugants  
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Objective 

Materials and Methods 

Triple Gated Fluorescence Activated Cell Sorting (FACS) Plating of transconjugal pool 

Conclusions 

Pseudomonas putida KT2440::lacIq-pLpp-mCherry 

Pseudomonas putida KT2440::lacIq-pLpp-DsRed 

Kluyvera spp. KT2440::lacIq-pLpp-mCherry 

Escherichia coli KT2440::lacIq-pLpp-mCherry 

3 green fluorescent tagged plasmids:  

 

 

 

 

3 gfp-repressing red fluorescent donor strains: 

 

 

 

 

1 recipient community: 

  Soil origin Soil type Soil treatment 
  CRUCIAL, Taastrup, Denmark agricultural untreated 

Soil extract 

Recipient : Donor  

1:1 Mixture 

Filter 

Standardized solid 
surface filter mating1 

Nycodenz-Community-
Extraction2 

Fluorescent microscopy: 
Quantification of        
transfer events 

Fluorescent activated cell 
sorting (FACS) of 

transconjugant cells 

16s tag-based 
Pyrosequencing of 
the transconjugal 

pool 

Soil sampling 

 Plasmids Inc-group Phenotype host range 

 RP4::Plac::gfp IncP-1 resistance broad 

 pIPO2T::Plac::gfp IncQ-mobilizer cryptic broad 

 pKJK5::Plac::gfp IncP-1 catabolic broad 

Before          
1st sort 

After             
1st sort 

After           
2nd sort 

Gate 1:     
size 

Gate 2:      
Green 

fluorescence 

Gate 3:      
No red 

fluorescence 

The transconjugants are first enriched and then isolated from the filter matings in two consecutive sorts: 
1. raw sorting at high speed to enrich the transconjugants from the whole community 

2. fine sorting at low speed to purify the sorted transconjugant fraction 

After 2nd sort, cells were plated on R2A medium and 
checked for green fluorescence by stereo microscopy: 
All donor cells have been eliminated by FACS sorting.  
The transconjugal pool has been enriched from as little as 
0.2% of the total community to 97-100%. 

Filter mating Colonies analyzed 

mCherry 
Donor 

gfp 
Plasmid 

Green  
Transconjugants 

Red  
Donors 

Color- 
less 

P. putida RP4 41 0 1 

P. putida pIPO2T 50 0 1 

P. putida pKJK 20 0 0 

E. coli pKJK 52 0 0 

Kluyvera pKJK 47 0 0 

• High-throughput isolation of 
transconjugants from a complex 
microbial community is possible. 
 

• The number of isolated transconju-
gants is sufficient for subsequent 
pyrosequencing. 
 

• The new method allows one to 
assess the permissiveness of a soil 
microbial community simultaneously 
at  the quantitative and at the 
taxonomic levels. 

Sorting of cells from 
a filter mating of the 
soil community with 
the mCherry tagged 
donor Pseudomonas 
putida KT2440 
carrying the gfp-
tagged conjugative 
plasmid pIPO2T: 

After the 2nd 
sorting, the isola-
tion of pure trans-
conjugants from 
the original com-
munity was 
achieved.  

20.000 transconju-
gants could be 
isolated from the 
filter mating within 
less than 12 hours. 


