Kalisz Lab Protocol Collinsia Seed Germination using Murashige & Skoog Medium
Fall 2012


Total Materials Checklist

· Chemicals

· Murashige and Skoog salts (hereafter: MS salts) stored in glass jar with drierite 

· Double deionized H2O 

· UltraPure agar

· Gibberellic acid, stored in methanol @ -20°C

· Tween-20

· 70% Ethanol – large volume for sterilizing seeds

· 70% Ethanol in spray bottle for sterilizing forceps upon plating

· Bleach

· Sterile double Deionized H2O

· Glassware

· Graduated cylinder (1 L or 250 ml, depending on batch size)
· (4) 500 mL jars with re-sealable lids OR 2L Erlenmeyer flask (depending on whether making smaller or one large batch of MS agar, respectively)

· Disposables

· 50 mL centrifuge tubes

· 15mL centrifuge tubes (if sterilizing/plating many seeds per family) OR
· 1.5 mL microcentrifuge tubes (if sterilizing/plating ≤~5 seeds per family)
· pre-sterilized petri dishes: 100 mm or 60mm (depending on seeds/plant) 

· round sterile filter paper (autoclaved): 50 mm or 90mm
· Small Tools

· Micropipette (for 25 L) and tips 

· Magnetic stir bar & stir plate

· Forceps

· Autoclave gloves

· Autoclaving tray

· General

· Autoclaving tape

· Plating grid template (top of a petri dish with a 5x5 grid drawn on it)

· Weigh boats

· Aluminum foil 

· Parafilm plastic wrap 

· Latex/lab gloves

· Paper towels

· Calculator 

· Timers

· Sharpie pens

· Razor blade or scissor 

· Large Tools

· Gas lamp (used when pouring sterile water for sterilizing seeds)

· Vortex 

MS Agar Prep

Materials  
· 1 L double Deionized H2O

· 2.15g [0.5x of 1x = 4.3g/L] MS salts (store in a glass jar with Drierite)
· 8g UltraPure agar

· Gibberillic acid stored in methanol at -20 °C

· 2000mL Erlenmeyer flask OR 4-500 mL jars with re-sealable lids (depending on whether making one large batch or several small)

· NOTE: 1L of MS agar mixture will yield  ~37-40 100mm plates 
· NOTE: 250mL of MS agar mixture will yield ~40-50 60mm plates
· 1L Graduated cylinder

· Magnetic stir bar & stir plate

· Autoclaving tape

· Autoclave gloves

· Autoclave tray

· Aluminum foil

· Latex gloves

· Weigh boats

· Microwave

· Balance and scoopula

Procedure (Instructions for a 1L batch and 4 ¼-batches are given)
1. Place magnetic stir bar in flask.

2. Measure double deionized H2O in a graduated cylinder.

a. Full Batch: 1L of ddi H2O into 2L Erlenmeyer.

b. Four Quarter Batches: 250 mL of ddi H2O into each 500mL bottle.

3. Turn off air conditioning to avoid draft.

4. Weigh out MS salts in weigh boat for 0.5x concentration and add to flask.

a. Full Batch: 2.15 g (if using 1x = 4.3g/L)

b. Four Quarter Batches: 0.537g (if using 1x = 4.3g/L) per bottle
5. Weigh out agar in weigh boat, add to flask, and allow to mix for a couple of minutes. (Agar will not completely dissolve)
a. Full Batches: 8g of agar 
b. Four Quarter Batches: 2g of agar per bottle
6. Cover mouth of flask with tin foil, or loosely re-cap bottles, and mark with autoclave tape.

a. Do not remove stir bar, since it is needed later

7. Set flask in autoclave basin; fill basin 2” full with water.

8. Autoclave on liquid cycle for 20 minutes exposure time (Exhaust time is 0). Assure door is locked and watch for pressure to increase indicating cycle start.

9. Retrieve flask (or bottles) from autoclave utilizing autoclave glove for safety and continue to step 12 OR allow to cool and MS agar to set.

10.  To liquefy set (stored) MS agar: don gloves, loosen cap ½ way for ventilation and microwave for 2-3 minutes or until small bubbles appear. 

a. You can set microwave for longer (e.g. 10 minutes); make sure to stand by and watch closely.

11.   Hand swirl agar until completely liquefied; microwave again if needed.

a. Hold to the light to see if all solid has melted.

12.   Place flask on magnetic stir plate, set on low to avoid creating more bubbles, and allow to cool slowly until temperature is between 38-43°C (100-110 °F).

13.   Pipette appropriate amount of methanol-stored Gibberellic acid (GA hormone) to flask to obtain desired concentration (5µM or 1µM.)

a. Prepare GA stock solution

i. Weigh out 1731 µg of GA.

ii. Dissolve in 1mL of 100% methanol.

b. 5µM GA enhanced MS agar:

i. Full Batch: add 1000µL of GA stock solution per 1L of MS agar.

ii. Four Quarter Batches: add 250µL of GA stock solution per 250mL of MS agar.

c. 1µM GA enhanced MS agar: 
i. Full Batch: add 200µL of GA stock solution per 1L of MS agar.
ii. Four Quarter Batches: add 50µL of GA stock solution per 250mL of MS agar.
Pouring Plates

Materials

· 70% Ethanol (in spray bottle for sterilization)

· pre-sterilized petri dishes
· Paper towels

· Sharpie pens

Procedure

1. In a negative airflow hood, sterilize surface with 70% EtOH.

2. Pour liquefied prepared MS agar into sterile petri dish.

a. Do not lift petri dish lid completely; hold in “clamshell” fashion away from face to serve as a barrier between you & bottom of dish. 

b. Fill up until level where bottom of top plate would be 

c. Put top lid back on

3. Allow MS agar to cool and set.

a. While agar cools, sterilize seeds (see below).

4. Invert plate once MS agar is firm to avoid condensation pooling onto agar.

Seed Sterilizing

Materials

· 70% Ethanol
· Bleach
· Sterile double Deionized H2O (autoclaved)(double Di H2O that has been autoclaved on liquid cycle for 20 minutes exhaust time- similar to instructions for autoclaving the agar, as seen above).
· Tween-20
· 15mL Falcon tubes
· 50mL conical tubes
· Micropipette and tips
· Vortex
· Sharpie pen
· Razor blade or scissors
· Timer
· Beaker to collect waste
· Sterile filter paper
Procedure

1. You will be using: 

a. 70% EtOH

b. 50% Clorox solution with Tween-20

c. Sterile water

2. Transfer 70% EtOH into a reserve 50mL conical tube. 

3. Prepare 50% (by volume) bleach solution:

a. Using conical tube graduation, measure 25mL of bleach and to this add 25mL of deionized water.

i. Di-water from the tap is okay here because you are mixing it with bleach!

b. To this solution add .05% (by volume) Tween-20.

i. For 1% Tween, this is 25µL.

ii. Use a 20-200 μL micropipette with a wide tip (cut end off of tip to allow for viscosity of Tween-20) to transfer the 25µL of Tween-20.

c. Vortex to mix. 


4. Transfer sterile double deionized H2O to a reserve 50mL conical solution tube.

a. Transfer utilizing a gas lamp to maintain a sterile environment: Wave opening of sterile water container over flame and pour into a tube near flame.

5. Place each packet of seeds in an individual, labeled 15mL Falcon tube.

a. Write date plated & your initials on the seed packet. E.g. “Plated 8/29/12 by RBS”.

b. Store empty seed packets in appropriate place.

6. Add enough 70% EtOH to cover seeds plus a couple mLs and vortex. Let seeds settle and drain off excess EtOH into a waste beaker within 1 minute.

a. NOTE: EtOH can kill seeds if in contact too long!

b. Wipe hands after touching the EtOH to avoid wiping off any labeling!

7. Add ~2-4mL of bleach solution to seeds, vortex and allow to set for 10 minutes.

a. Keep tubes slanted during 10 minutes to increase the surface area of seeds exposed to solution. 

8. After the 10 minutes, vortex again, allow seeds to settle, and drain excess solution. 

9. Add ~2-4mL of sterile water and vortex; let seeds settle, and pour off water. Repeat 3 more times (4 times total).

a. On last wash, leave some water in tube. 

10. Hold seeds for no greater than 24 hours before plating to avoid premature germination (based on Arabidopsis; best to plate same day). 

Plating Seeds

Materials

· 70% Ethanol (in spray bottle for sterilization)

· Sterilized double deionized H​2O

· petri dishes with set MS agar

· sterile round filter paper 
· Forceps

· Parafilm plastic wrap

· Plating grid template

· Paper towels

· Gloves

· Sharpie pens

· Growth Chambers

1. Wear gloves

2. In a negative airflow hood, sterilize surface and forceps with 70% EtOH.

3. Label bottom of plates with any relevant seed identification information, today’s date, your initials, and type of agar used (e.g. type and concentration of hormone used).

4. Place grid template beneath agar filled plate allowing grid to show through.

5. Place a piece of sterile filter paper onto the top of a separate sterile petri dish.

6. Empty sterilized seeds from falcon tube onto sterilized filter paper.

a. Swirl seeds initially to get them in suspension to facilitate pouring out.

b. If necessary, use additional sterile double deionized water to remove any remaining seeds from tube. 

7. Sterilize fine-tipped forceps with 70% EtOH and wipe completely dry with a paper towel.

8. Using forceps, transfer sterilized seed from the filter paper to one empty quadrant of MS agar following template grid.

a. Use “clamshell” approach, as above, holding the lid to prevent contamination.

b. Replace lid when done.

9. Change filter paper & petri dish lid between each tube of seeds.

10. Once all seeds are plated, seal completely with parafilm around the plate’s rim. 

a. Bacteria can enter if not completely sealed!

b. Store with the MS agar side of the plate down.

11. Place sealed seed plates in appropriate growth chambers and observe for germination.

a. Consult germination chart for correct temperature and light conditions for each species. 
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