Fusarium graminearum Culture Protocols
Conidial Spore Suspension Prep
Fungal Source Plates

Begin inoculum 2 weeks before needed for inoculations!!!!!

· Make APDA Plates

· Add 39g PDA (Potato Dextrose Agar) to 1L dH2O
· Autoclave for 20 minutes, fluid setting
· Cool to 55°C in water bath
· Add 1mL 85% Lactic Acid (prevents bacterial growth)
· Pour plates (~30 mL per plate)
· Sprinkle about 4 silica gel particles onto APDA plates

· Allow mycelium to grow for about 1 week in the growth chamber

· Black-light for 24hrs/day

· Just plug it in

· Day Temp=24.7C, 12 hours light

· Night Temp=22C, 12 hours dark

· To program the incubator for the diurnal cycle

· Hit “Program” button

· Use Up and Down “Arrows” to move thru the options

· When “Run Diurnal” is on screen hit enter

Spore Suspension

· Prepare Mung Bean Broth

· Boil 1L dH2O
· Remove from heat and cool about 30 seconds
· Add 40g Mung Beans

· Allow beans to steep in hot water for 10 minutes

· Pour about 75mL broth into 125mL flasks or 400 mL into 1 L flasks.
· Cap with a sterile sponge cork

· Autoclave flasks for 20 minutes, fluid setting

· Allow broth to cool overnight

· Add APDA plug (½” x ½”) of F. graminearum to broth in the flow hood

· Shake at 200 rpm in the dark for about 3-7 days

· To program the incubator for Lights off

· Hit “Program” button

· Use Up and Down “Arrows” to move thru the options

· When “Run Manual” is on screen hit enter

· Hit “Light” button

· Push “enter”

· Use the arrows to turn the lights On or Off for 24 hours

· Hit “enter”

· For more in depth features look in the manual that is in the lab above the MAC computer

· Filter plug out of solution with cheesecloth after about 1 week

· Pour the spore solution into 50mL centrifuge tubes for storage

· Spore solution can be kept about 4 months in growth chamber or refrigerator

· Check spore concentration with hemacytometer
Check Spore Concentration with Hemacytometer

· Mix spore solution well

· Add spore solution to hemacytometer

· Count number of spores in zones A, B, C, D and E on both sides of the hemacytometer, record them, and calculate the average
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· To determine the number of spores per mL

· (A + B + C + D + E) x 2000

· If a spore falls on the left or bottom line do NOT count

· If a spore falls on the right or top line DO count it

· These two rules will help keep consistency when couting

· To dilute the spore solution to 50,000 spores/mL

· Use C1V1= C2V2 formula

· Ex. If spore solution is found to be 67,000 spores/mL and you want 40mL of 50,000 spores/mL

· 67,000 x = 40 * 50,000

 x = 2,000,000  = 29.85 ~=30mL
                    67,000    

· So, you will add 30mL spore solution to 10mL sterile dH20 (40-30=10) to give a final concentration of 50,000 spores/mL in 40mL

· You will always want a final volume of 40mL, because the centrifuge tubes we use for the isolates are only 50mL  

· Add 1mL of each isolate to scintillation vials for use in the greenhouse

See Excel file, C:\Scab data\Protocols\Hemacytometer Worksheet.xls, for hemacytometer worksheet

Isolation from Scabby Kernels

· Collect Scabby Kernels, either from inoculations with defined isolates or from the field

· Prepare APDA Plates

· Add 39g PDA (Potato Dextrose Agar) to 1L dH2O
· Autoclave for 20 minutes, fluid setting
· Allow to cool in water bath
· Add 1mL 85% Lactic Acid (prevents bacterial growth)
· Pour plates
· Place seeds into cheesecloth

· Surface sterilize seeds with 1:8 bleach solution, by dipping for 30 seconds

· Remove cheesecloth and place seed into dH2O for 30 seconds, repeat water wash two more times (Total of 3 washes)
· Blot seeds on sterile filter paper to dry

· Plate 2-3 seed per APDA plate

· Allow mycelium to grow for about 1 week in the growth chamber

· Black-light for 24hrs/day

· Just plug it in

· Day Temp=24.7C, 12 hours light

· Night Temp=22C, 12 hours dark

· To program the incubator for the diurnal cycle

· Hit “Program” button

· Use Up and Down “Arrows” to move thru the options

· When “Run Diurnal” is on screen hit enter

· To program the incubator for Lights off

· Hit “Program” button

· Use Up and Down “Arrows” to move thru the options

· When “Run Manual” is on screen hit enter

· Hit “Light” button

· Push “enter”

· Use the arrows to turn the lights On or Off for 24 hours

· Hit “enter”

· For more in depth features look in the manual that is in the lab above the MAC computer

· After 1 week, select the best plates 

· Use a wire loop to scrape off mycelia from one seed

· Streak loop onto a new APDA plate

· Allow growth

· Once there is sufficient growth, transfer a plug to Mung Bean Agar (used for production of spores for long term silica gel storage) or Mung Bean Broth (used for spore production for use as inoculum)

Mung Bean Agar

· Boil 1L dH2O
· Add 40g Mung Beans (Purchased from health food stores)
· Boil for 20 minutes
· Filter out beans
· Add 20g Agar and Stir
· Autoclave for 20 minutes, fluid setting
· Allow to cool in water bath
· Pour plates
· Add APDA plug to Mung Bean plate
· Allow to grow about 1 week
· Transfer plug to fresh Mung Bean plate
· Allow to grow about 1 week
· Continue the transfers until macroconidia are produced on the Mung Bean Plate
· Once spores are produced, flood the plate with 5mL sterile water
· Dislodge spores with glass “hockey stick”
· Pour solution into beaker

· Check spore concentration with hemacytomter

Mung Bean Broth

· Boil 1L dH2O
· Remove from heat and cool about 30 seconds
· Add 40g Mung Beans

· Allow beans to steep in hot water for 10 minutes

· Pour about 75mL broth into 125mL E-flasks

· Cap with a sterile sponge cork

· Autoclave E-flasks for 20 minutes, fluid setting

· Allow broth to cool overnight

· Inoculate broth with APDA plug (½” x ½”) of F. graminearum in the flow hood

· Shake at 200rpm in the dark for about 3-7 days

· Filter out solution with cheesecloth

· Spore solution can be kept about 4 months in growth chamber or refrigerator

· Check spore concentration with hemacytometer

Long Term Storage of F. graminearum on Silica Gel

This method is used if you want to trace an isolate to a single spore.  Most researchers that attend the Scab Forum do not do this method.  They simply use scabby seed from the field from the previous harvest.

Single Spore Isolation

· Transfer a mycelia plug from APDA to Mung Bean Agar

· Allow to grow for 1 week

· Transfer Mung Bean plug to a fresh Mung Bean plate

· Allow to grow for 1 week

· Perithecia should be present after the second transfer, if not continue transferring until perithecia are produced

· Using a sterile loop, harvest 1 perithecia

· Place the perithecia into 20mL sterile water 

· Pipet 1mL of water solution onto H2O agar and coat plate with solution using a “hockey stick”

· After 1-2 days, find a germinating spore under the microscope

· Cut out the spore and place on ½ strength APDA

· Within a couple of days, the single spore colony will be present

· Transfer pure culture to APDA for increase, if desired

Water Agar

· Add 15g Agar to 1L dH2O

· Mix and Autoclave for 20 minutes

· Cool in water bath

· Pour into plates

Storage of Single Spore Isolates on Silica Gel

· Transfer mycelium using a wire loop and streak a Mung Bean Agar plate

· Repeat transfer until spores are produced on Mung Bean Agar, the fungus is “trained” to produce spores

· Add 10g Silica Gel to a scintillation (glass) vial

· 5/isolate

· Autoclave vials for two consecutive days

· On the third day, place the silica gel in a dish dryer for 90 minutes at 180C

· Allow vials to cool at least half a day

· Prepare 10% skim milk

· Add 25g dried skim milk to 225ml dH2O and autoclave 20 minutes

· Pipet 5mL 10% skim milk onto Mung Bean Agar plates that contain spores

· Dislodge the spores with a “hockey Stick”

· Collect the spores from each isolate individually into a 50mL centrifuge tube

· Pipet 1mL skim milk spore solution (0.5mL/4g) into silica gel vials

· Vortex the vial to evenly distribute the liquid throughout the silica gel

· Loosely replace the lid on the vial

· Allow vial to stand at room temperature for 2 days to 1 week

· After 1 week, test silica gel by placing one gel particle onto PDA 

· If isolate grows, it is viable and should be placed into fridge and stored for up to 3 years

· If isolate does NOT grow, it is not viable and should be discarded and repeat the previous steps
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