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Biparental Conjugation 
 

A 10 mL culture of R. sphaeroides WS8 and E. coli S17-1 strains (the last 
one is carrying the plasmid of interest) was grown to exponential phase 
(OD600 of 0.5). At this point, a sample of 1.5 mL of each culture was 
placed in a different microcentrifuge tube, the cells were collected by 
centrifugation for 2 min at 5000 rpm and the resulting supernatant was 
discarded, then the cell pellet was resuspended in 500 μL of LB (this 
step was repeated three times). Each cell pellet was resuspended in 
500 μl of LB and mixed together in a single tube, and then centrifuged 
for 2 min at 5000 rpm. The supernatant was decanted and the cell 
pellet was resuspended with the remainder (about 100 μL). The 
suspension obtained with both strains was placed onto a rectangle of 
nitrocellulose (0.45 μm pore),  placed on a LB-agar petri dish, and then 
incubated at 30 ° C overnight. Finally the cells were washed from the 
membrane in a microcentrifuge tube with 500 μl of LB, and a sample of 
100 μL was cultivated in selective medium and incubate at 30 ° C for 3 
days 

 



Triparental conjugation 
 

A 10 mL culture of R. sphaeroides WS8, E. coli S17-1 (the last one is carrying 
the plasmid of interest) and the “Helper” (carying the conjugative plasmid) 
strains was grown to exponential phase (OD600 of 0.5). At this point, a sample 
of 1.5 mL of each culture was placed in a different microcentrifuge tube, the 
cells were collected by centrifugation for 2 min at 5000 rpm and the resulting 
supernatant was discarded, then the cell pellet was resuspended in 500 μL of 
LB (this step was repeated three times). Each cell pellet was resuspended in 
500 μl of LB and mixed together in a single tube, and then centrifuged for 2 
min at 5000 rpm. The supernatant was decanted and the cell pellet was 
resuspended with the remainder (about 100 μL). The suspension obtained 
with the strains was placed onto a rectangle of nitrocellulose (0.45 μm pore),  
placed on a LB-agar petri dish, and then incubated at 30 ° C overnight. Finally 
the cells were washed from the membrane in a microcentrifuge tube with 
500 μl of LB, and a sample of 100 μL was cultivated in selective medium and 
incubate at 30 ° C for 3 days 
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Flow Cytometry 

Hawley T. and R. Hawley. Flow Cytometry Protocols. Second edition. Humana Press. USA, 2004, 
p.1-3 

  

Principle: 

 The Flow Cytometer is an instrument that illuminate particles when they interrupt a light source. 
The signals from cells can be analyzed, for example GFP expression, and the individual 
characteristics of a large number of cells can be correlated. 

  

Protocol 

1.  Collect 1.5mL of bacterial culture in exponential growth. 

2.  Centrifuge 5 min, 8 000 rpm. 

3.Discard the supernatant and resuspend the pellet in 0.1mL buffer (PBS 1%, FBS 0.2%, NaN3 
0.02%). 

4.  Add 0.1 mL Paraformaldehyde 4% 

5. Incubate at 37°C 

6.  Add 0.3 mL water . 

7.  Analyze the sample by using a flow cytometer, for example Attune (Applied Biosystems). 

 



Fluorescence microscopy. 
  
• Sample preparation 
-Take 1.5mL of a R. sphaeroides and R. palustris culture into an Eppendorf tube, and 
centrifuge 6000rpm for 3 minutes. 
-Discard the flow through and suspend the bacteria in 200ul of SIS medium, avoid 

VORTEX 
  
• Sample assembly 
  
-Weight 0.2g of agarosa and dissolve them with 20mL of  SIS medium. 
-Add 500uL, of the mix on a slide and immediately put another slide above the mix, 
like a sandwich. 
-When the mix is cold enough, about 2-3min, separate the slides. 
-Add to the agarose 10uL of the resuspended cells, and put a coversplips. 
-Use the 100x objective and a drop of immersion oil, first observe the bacteria in a 
darkfield and then change the microscope to see the fluorescent bacteria 


