F. johnsoniae Strains, Media, Growth conditions, Plasmids, etc.

A.  Strains

We have many wild-type and mutant strains

Wild-type strains derived from F. johnsoniae ATCC 17061

Our standard wild-type strain is F. johnsoniae ATCC 17061, UW101 (10)
This strain was derived from the ATCC 17061 stock culture by JL Pate in the late 1970s.  The problem with the ATCC 17061 culture (then and now) is that it has 2 colony types- 1) Yellow-orange, and 2) a less pigmented strain.  Jack selected a yellow-orange colony as his UW101, and we revived his stock culture and froze this in our strain collection as CJ1356.  We continue to call this strain F. johnsoniae ATCC 17061, UW101, or just 'UW101' for short.  This is the strain that we sequenced the genome for (12).

MM101 is a derivative of UW101 that has lost some of its ability to digest chitin.  It was probably a mutant that lost some of this ability because of repeated transfer by Pate in the 80s without selection for ability to digest chitin. Jack called it UW101 when he sent it to me in early 1990s.  We renamed it MM101 when we realized the problem with chitin digestion (10).  

FJ1 is a freshly isolated yellow-orange colony from the ATCC 17061 stock culture.  It behaves similar to UW101, but has some slight differences in behavior, antibiotic resistance, etc (10). 

CJ1827 is an rpsL mutant of UW101 that is streptomycin resistant.  We use this strain as our 'wild-type' for making deletion mutations, since it gives us a positive selection for loss of the plasmid pRR51 (manuscript in preparation).

A thinner wild-type strain that may be ideal for cryoEM tomography: UW101-21

Richard Wolkin and Jack Pate isolated many wild-type F. johnsoniae strains from soil and freshwater samples in the late 1970s and early 1980s.  I examined many of these and found one that had skinny cells, UW101-21.  The name is unfortunately similar to UW101, but it is a completely different wild-type isolate.  We have isolated mutants of this strain, and have labeled them T (for thin) followed by a number.  UW101-21 is similar in many respects to UW101.  It is more sensitive to elevated temperatures (30 C) though.  For this reason we typically grow it at 25 C.  

B.  Media:

CYE (1L) 

10 g casitone

5 g yeast extract

8 mM MgSO4 (1 g of MgSO4.7H2O per L)

10 mM Tris pH 7.5 

(For agar medium include15 g agar per L)

See J. Bacteriol. 178:583-590 for description of this medium for use with F. johnsoniae (11).  CYE gives the most rapid growth of F. johnsoniae (about 1 h doubling time) and the highest final cell densities.  CYE agar is not very useful for seeing motility.  Colonies spread only slightly on CYE agar compared to more nutrient poor media like PY2 or EC (below).  We use CYE to grow cultures for genetic manipulations, for preparing cells to freeze as stocks at -80 C, etc.

We make 1M Tris stock pH 7.5 and autoclave this.  Then can just add 10 ml to a liter of CYE, adjust pH slightly as needed, and autoclave.

PY2 (1L)

2 g Peptone

0.5 g yeast extract

adjust pH to 7.3

autoclave

For agar medium include 10 g Agar per L

See Proc. Natl. Acad. Sci 94:12139-12144 for description of this medium (1).  PY2 agar gives excellent colony spreading, but does not result in much biomass because of the low level of nutrients.  We designed it as a very simple to make medium that gives good colony spreading.  Very nice for isolating nonspreading mutants, complementation experiments, etc.

MM (motility medium) per L

3.3 g Casitone

1.7 g Yeast extract

3.33 mM Tris pH 7.5

autoclave

(for agar medium include 10 g agar per L)

MM medium is used as a broth culture to obtain highly motile cells.  (It is just CYE without the MgSO4, diluted 1part CYE to 2 parts water).  See J. Bacteriol. 189:7503-7506 for description of this medium (9).  We designed this medium to give conditions where essentially all cells would be motile-  for electron microscopy experiments for example.  Unfortunately we now know that cells of UW101 are thicker in MM than in some other media, and thus may not be ideal for cryoEM tomography.  

EC medium (Enriched cytophaga medium) (per L)

2 g Tryptone

0.5 g Yeast extract

0.5 g Beef Extract

0.2 g Na-acetate

pH to 7.3

autoclave

for Agar media include 10 g agar per L

For published descriptions of EC medium see (4, 13).  Cells grow better on this medium than on PY2, and they spread very well.  

------------------------------------------------------------------------------------------

Media components for the media described above (other suppliers might work also):

Bacto Casitone (Becton Dickinson, Difco)

Bacto Yeast Extract (Becton Dickinson, Difco)

Bacto Peptone (Difco)

Difco Beef Extract 

Agar- We use Fisher Agar BP1423-500.  In past we have also used Bacto Agar and others.  Agar does vary from one supplier to another, but F. johnsoniae seems to be tolerant of these variations.

C.  Culture conditions:

Typically grow F. johnsoniae at 25 C.  Some strains UW101 (ATCC 17061) also do well at 30 C, whereas others such as the thin wild-type strain UW101-21, begin to struggle at 30C.  They grow more slowly at 30 C and also spread less well on agar media. 25 C is thus a safer temperature for routine cultivation of F. johnsoniae.

Also note that cells do not survive like E. coli for weeks on agar plates.  Cells are healthy off of agar plates for a few days at 25 C.  After that they decline rapidly.  If you try to inculate broth culture with cells from a week old plate they may take 2 days instead of overnight to give dense culture.  Storage of cells on plates at 4 C instead of 25 C or room temperature does not seem to help much.  They still die off during storage.  For best results, get cells growing on fresh plate (either by transferring from previous plate, or by going back to freezer stock) and then use the fresh cells to inoculate broth cultures.  This applies also if you are trying to get cells to come up all at the same time on agar media- you need to use fresh cells or you will find that the strains come up at different times.  

Also- introduction of some plasmids into cells tends to slow them down.  This could be because of the plasmid, the antibiotic resistance, etc.  Just be aware of it.  if it becomes a problem, we introduce equivalent plasmid into our wild-type to slow it down also.

For typical liquid culture we incubate cells in CYE with shaking.  However, to obtain the best motility in broth culture we find that the following conditions are optimal for F. johnsoniae UW101:

1.  inoculate cells into MM medium (typically 5-10 ml of medium in a 125 ml flask) 

2.  incubate overnight at 25 C without shaking 

3.  spot 15 microliters on glass slide and cover with oxygen permeable membrane (functions as cover slip but lets oxygen in.  Can also just use a standard cover slip, but cells will eventually run out of oxygen and stop moving.

4.  We observe at 25 C on a heated stage.  Room temperature will also work if you don’t have a heated stage.

can use PY2 or EC instead of MM.  In fact, EC or PY2 may be better for cryoEM tomography since the cells will probably be thinner.
D.  Antibiotics

We use the following antibiotics for F. johnsoniae strains with appropriate mutations, plasmids, transposons etc.  Note also that many proteobacterial (E. coli) antibiotic resistance genes are not expressed in F. johnsoniae, and vice versa.  Thus E. coli carrying pCP11 are ampicillin resistant and erythromycin sensitive, whereas F. johnsoniae cells carrying the same plasmid are ampicillin sensitive (or about as sensitive as cells without the plasmid anyway) and erythromycin resistant.  

Concentrations of antibiotics typically used for F. johnsoniae strains

Erythromycin - use at 100 micrograms per ml.  We make stock of 25 mg/ml in 100% ethanol and store at -20 C (no sterilization of stock solution needed- just add appropriate amount to your sterile growth medium)

Tetracycline- use at 20 micrograms per ml.  We make stock at 5 mg/ml in 100 % ethanol and store at -20 C.  (no sterilization of stock solution needed- just add appropriate amount to your sterile growth medium)

Cefoxitin- use at 100 micrograms per ml.  We make stock of 25 mg/ml in double distilled water, filter sterilize, and store at -20 C.

Streptomycin- use at 100 micrograms per ml.  We make stock of 25 mg/ml in double distilled water, filter sterilize, and store at -20 C.  Streptomycin is only used for F. johnsoniae for our rpsL mutant strain (CJ1827), which is our 'wild-type' for making deletions using streptomycin resistance as counter selection.

common abbreviations for antibiotics that we use

Erythromycin (Em); Tetracycline (Tc); Cefoxitin (Cf); Streptomycin (Sm); Ampicillin (Ap)

E.  Frozen stocks of F. johnsoniae strains:


You can store F. johnsonaie strains at -80 C pretty much like you would E. coli or other bacteria.  We grow our strains overnight in CYE (with appropriate antibiotic if needed).  Add 1 ml of dense culture to 0.25 ml of sterile 75% glycerol in polypropylene screw cap tube.  This gives about 15% glycerol final.  Mix, let sit on ice for a few minutes, and freeze at -80 C.  We don't typically bother to 'flash freeze' the cells with dry ice/ethanol bath, instead we just place the tubes in -80C freezer.  This works fine.   For the polyprop tubes, we typically add the 75% glycerol to a rack of tubes, put screw caps on loosely, and autoclave.  This is probably more convenient and safer (less chance of contamination) than adding sterile glycerol to a sterile tube each time that you want to freeze a strain, because you probably won't be able to tell if your 75% glycerol stock is contaminated, because contaminants won't grow rapidly at that concentration.  Either way can work though.  


Alternatives for freezing cultures.  1) sometimes i grow 25 ml in CYE,centrifuge, and resuspend pellet in about 2 ml of CYE growth medium before adding 1 ml per glycerol tube.  Makes nice dense stock that should last longer.  2) can also just scrape cells off of CYE agar medium using sterile scraper and resuspend in CYE + glycerol in polyprop tube.  


To start culture from freezer stock, simply scrape a little of the frozen material with a sterile stick or toothpick and streak on appropriate agar growth medium (CYE or EC probably best to get rapid growth).  Incubate overnight 25 C.  We don't advise starting broth cultures directly from -80 freezer.  Cultures sometimes take 2 days to come up if you do this.  Better to get the strain growing on agar, and then inoculate broth culture from this starter.  

I also usually use slightly larger inoculum for F. johnsoniae than i do for E. coli.  

F.  Common plasmids used in F. johnsoniae:

Shuttle vectors for complementation:

pCP11- shuttle vector; Ap resistance in E. coli, Em resistance in F. johnsoniae (2, 11)
pCP23-shuttle vector; Ap resistance in E. coli, Tc resistance in F. johnsoniae (1, 2)
pCP29-shuttle vector; Ap resistance in E. coli, Em and Cf resistance in F. johnsoniae (2, 7)
Suicide vectors for making insertion mutations:
pLYL03- Ap resistance in E. coli, Em resistance in F. johnsoniae (1, 8)
Suicide vector for making deletion mutations
pRR51
pYT313
pYT354

Transposons:
Tn4351- Em resistance in F. johnsoniae (5, 6, 11, 14)
HimarEm1- Em resistance in F. johnsoniae (3)
HimarEm2- Em resistance in F. johnsoniae (3)
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