[bookmark: _GoBack]Conjugation of plasmids from E. coli into Cytophaga hutchinsonii (based on the rpsL or sacB strategy)
Yongtao Zhu and Mark McBride, 8_14_2015. 

Media: 
      1) LB. Used for growing E. coli
      2) PY10. Used for growing C. hutchinsonii
      3) Stanier medium. Used for washing C. hutchinsonii cells (liquid) and conjugation     
         (1.5% agar) 
      4) CYE. Used for washing E.coli cells (can be replaced by Stanier liquid) 

Protocol:
1) Streak C. hutchinsonii strains (streptomycin resistant CH428 or wild type G2) from -80oC freezer on PY10 (0.6% agar) and incubate at 25oC for 7 days
2) Streak fresh cells from the above plate on PY10 (1.5% agar) and incubate at 25oC for 2-3 days
3) Streak E.coli strains (S17-1, S17-1 λ pir, BW19851) from -80oC freezer on LB agar and incubate at 37oC overnight
4) Inoculate fresh E. coli cells to 5 ml LB liquid and shake at 37oC for 14h 
5) Scrape C. hutchinsonii cells off the PY10 1.5% agar plate and wash the cells twice (3700 x g, 10 min) with Stanier liquid medium without glucose; E. coli cells are harvested (3700 x g, 10 min), and washed once with CYE liquid medium 
6) Suspend C. hutchinsonii and E. coli cells in Stanier liquid medium with 0.1% glucose, and mix them (about 1:1 in ratio). Total volume of the mixture is about 100-150 µl  
7) Spot the cells on Stanier agar (1.5%) with 0.1% glucose and allowed to dry (about 1h until liquid is gone)
8) Incubate the conjugation plates at 25oC for 2-3 days
9) Suspend the cells in 2-3 ml of PY10 liquid, and spread 100 µl cells on one PY10 0.6% agar plate with 60 µg/ml erythromycin. Spread all the cells on 20-30 plates in total
10)  Incubate the plates at 25oC for 5-7 days. I typically get 1-3 colonies from all the plates. Some times more than that. 
11) Streak one colony on a fresh PY10 0.6% agar plate with erythromycin and incubate the plates at 25oC for 7 days for isolation. This step eliminates background cells that have not recombined the plasmid into the chromosome
12) Inoculate an isolated colony from above plate to 3 ml of PY10 liquid and shake at 25oC for 2 days. NO antibiotics is added in this step
13) Dilute the cells to 10-1, 10-2, and 10-3 using PY10. Spread 100 µl of each (including the undiluted cells) on PY10 0.6% agar with 100 µg/ml streptomycin or 5% sucrose and incubate the plates at 25oC for 7 days.
14) Streak 10 streptomycin or sucrose resistant colonies on fresh plates for isolation
15) Colony PCR to confirm the deletion mutants. Typically a half the 10 colonies should be mutants.     
      Note: If for some reason the secondary recombination failed, try different colonies    
      from the first recombination.     
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