Protocol for small-scale cultures of F. tularensis LVS

Materials:
- glycerol stocks of F. tularensis LVS or derivatives (stored at -80°C)
- sterile sticks (optional)
- loop
- sterile microfuge tubes
- sterile culture test tubes 
- cuvettes for spectrophotometer
- Cystine heart agar with 1% hemoglobin (CHAH) plates
- supplemented Mueller-Hinton broth (sMHB), supplemented within past 2 weeks 

Media recipes:
Mueller-Hinton broth (MHB)
Mix 10.5 g Mueller-Hinton broth (BD Difco # 275730) and 500 mL type I ddiH2O
Autoclave 30’
Stable at room temperature until supplementation

Supplemented MHB (sMHB)
To sterile, room-temperature MHB, supplement with 0.025% iron pyrophosphate (5 mL of 2.5% iron pyrophosphate), 0.1 % glucose (5 mL of 10% glucose), and 2% Isovitalex (10 mL vial, BD 211876).
Keep at 4° when not in use, good for about 2 weeks

2.5% iron pyrophosphate (keep away from light, make a new stock every 2 weeks)
Mix 1.25 g iron pyrophosphate with 50 mL type I ddiH2O (usually overnight to dissolve)
Filter-sterilize

2% hemoglobin (can make ahead and store at 4°C)
Mix 6 g freeze-dried hemoglobin with 300 mL type I ddiH2O in 1 L flask
Autoclave 20’ 

Cystine heart agar with hemoglobin (CHAH plates)
Mix 30.6 g cystine heart agar (Difco #247100) with 300 mL type I ddiH2O
Autoclave 30’, being very careful media does not boil over
While autoclaving, warm 300 mL of 2% hemoglobin (in water bath at 55°C)
Place CHA flask in water bath at 55°C, let temperature equilibrate
Wipe down flask and bottles with ethanol and using sterile technique, pour hemoglobin into CHA flask
Mix media
Use sterile pipette, pour ~24 mL media per plate (25 plates for 600 mL media)


Growing F. tularensis LVS on plates
- Using good aseptic technique, streak out LVS or LVS mutants onto CHAH plates by removing a fragment of the glycerol stock (~1 – 5 mm) using sterile stick or loop. 
Use quadrant method to obtain single colonies or patch out for a lawn.
- Incubate plates at 37°C
If patched out in the morning, a lawn should grow by the next morning. Single colonies will appear in 2 – 3 days. If you want to start from single colonies, inoculating cultures from single colonies tends not to be reliable. Instead, pick a single colony and make a ~1 x 2.5 inch “patch” of cells on a new CHAH plate (should be able to fit ~3 on a plate). Incubate overnight for robust growth of the patches, derived from single colonies.

Growing F. tularensis LVS liquid cultures to mid-log
- Prepare sterile culture tubes desired amount of sMHB. 
In glass culture tubes that are 18 x 150mm, we grow 4 – 8 mL of culture. For maximum growth rates, cultures must be aerobic.
- Using good aseptic technique, transfer ~400 uL of sMHB to a sterile microfuge tube (one per culture)
- Using a sterile loop, scrape up a loopful of bacterial cells and transfer into microfuge tube. Repeat for each desired culture. 
- Pipette up and down to resuspend completely. 
Move slowly and do not expel all the liquid from the tip during these steps to prevent aerosolization!
- Add about 600 uL more sMHB (optional; if resuspensions are quite dense).
- In a cuvette, make a 1:10 dilution of resuspended cells in sMHB.
- Check OD600 in spectrophotometer and calculate OD600 of resuspended cells.
- Calculate volume of resuspended cells to add to culture tubes for a final OD600 of 0.08.
- Add appropriate volume of resuspended cells to prepared culture tubes.
Ideally transfer 50 – 200 uL of cells to ensure reproducibility. 
- Check and document OD600. Adjust if necessary.
- Grow tubes, shaking at 37°C, until they reach mid-log (0.3 – 0.4). This should take 4.5 -5 hours. 
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