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Transformation and storage of VIGS agrobacteria:

Once your silencing vector sequence has been verified, transform a sample into electrocompetent agrobacteria, strain GV3101 (or try EHA105). Before transformation verify that the electroporator, electrocompetent agrobacteria cells, and appropriate selective plates are available. For a procedure on how to make and transform electrocompetent agrobacteria cells refer to p.122 of Weigel and Glazebrook’s “Arabidopsis: A Laboratory Manual”. Agrobacterium GV3101 has rifampicin resistance (at 25 ug/mL, chromosomal marker) and gentamycin resistance (at 50 ug/mL, Ti plasmid marker). The TRV2 and TRV1 vectors both confer kanamycin resistance at 50 ug/mL. (Agrobacterium EHA105 has background chromosomal resistance to rifampicin (25ug/mL) and chloramphenicol (25ug/mL), with no antibiotic marker on its Ti-plasmid.) For pouring new antibiotic plates and growing liquid cultures use the following antibiotic stocks and dilutions:

	Antibiotic
	Powder storage:
	Stock solution
	Final concentration
	uL stock/mL media

	Kan
	Room temp
	50 mg/mL in water
	50 ug/mL
	1

	Gn
	4 deg C
	50 mg/mL in water
	50 ug/mL
	1

	Rif
	-20 deg C
	25 mg/mL in methanol*
	25 ug/mL
	1


Store antibiotic stock solutions at -20 deg C. Make in aliquots and discard after repeated freeze-thaws.

* do NOT use blue cap Falcon tubes for mixing methanol solutions (blue dye will dissolve into solution).

PCR screen agro colonies (as previously done for e.coli) using 156F and 156R primers. Pick one colony with the correct insert size, and grow a 3 mL overnight culture. Use a sterile culture tube and shake overnight at about 270 rpm at room temperature in Gn50Kan50Rif25  LB media. Make a few glycerol stocks from this culture by doing the following:

· prepare 60% sterile glycerol in water by filter sterilization (do not autoclave glycerol solutions), and obtain a small quantity of liquid nitrogen.

· Label three sterile screw-cap plastic tubes. In each tube mix 0.333 mL of 60% glycerol solution and 1 mL of culture (in general use a 1:3 glycerol to culture ratio) into each tube and pipette the mixture slowly up and down to mix.

· Close each tube and place into liquid nitrogen to snap-freeze. After a minute or so, remove the tubes and store them at -80 deg C.

Growing VIGS cultures:

1. Create fresh streak plates of each agrobacteria culture to be used in the VIGS assay. A typical experiment will involve use of 3-4 strains: one carrying the TRV1 vector, one carrying your gene specific TRV2 construct, one containing an unaltered TRV2 vector to be used as a negative control, and optionally one culture containing TRV2-PDS or TRV2-ANS indicator insert to be used as a positive control.

Allow the appropriate number of Gn50Kan50Rif25 plates to come to room temperature (or pour new ones), label each with date, bacteria type (agro/GV3101), and construct type. (Do not use very old plates.) To streak each plate, use a sterile toothpick to scrape across the top of a frozen glycerol stock and then smear an area on one side of the plate (sterilize toothpicks before discarding). Then, take a new sterile pick and drag it gently through the streaked area and then in a zig-zag fashion across the rest of the plate (see diagram below). This technique will usually separate out a few individual colonies on the plate. Allow the plates to grow upside-down in the dark at room temperature for at 3-4 days. A clean drawer lined with bench paper is a good location.




streak 1



streak 2

2. Once there is good growth on the plates, use a sterile pipette tip to prick an individual colony from plate and grow separate 5 mL overnight (12-16 hour) starter cultures for each. For infiltrating a large number of seedlings, you will need to grow a separate TRV1 culture to combine with each TRV2 culture you will be using. Grow cultures in sterile 50 mL conical tubes at room temperature with vigorous shaking (~270 rpm), and include selective antibiotics (Gn50Kan50Rif25). 

3. If needed, prepare stock solutions. You will need:

· 1M Magnesium Chloride (hydrate) in dH20 (= 0.2033g/mL) 

· 1M MES in dH20 (= 0.1952g/mL) (Sigma, cat #M3671)

· 0.1M Acetosyringone  in methanol (= 0.0196g/mL) (a.k.a. 3’5’Dimethoxy-4’-hydroxyacetophenone, Sigma cat# D134406)

Note: Make 40mL or larger quantities of MgCl2 and MES stock solutions and filter sterilize them. Store MgCl2  at room temperature and store MES in aliquots at -20 deg C. For acetosyringone, make a small quantity (usually 3 or 4 mL’s) of fresh solution each time a VIGS assay is conducted. Use it within a day or two of making it. Store the solution short-term at -20 deg C. Acetosyringone may be difficult to dissolve initially and may come out of solution upon storage. Gently warm and vortex the solution to fully dissolve before using.  

You will also need 3 or 4 sterile 250 mL flasks with covers (preferably with aerating grooves in the bottom).

4. Store 5mL overnight starter cultures at 4 deg C during the day, and then in the late afternoon inoculate each into a separate sterile 250mL flask containing:


50 mL LB media plus antibiotics (50uL Gn stock, 50uL Kan stock, Rif stock optional)


500 uL 1M MES


10 uL 0.1M Acetosyringone

Cover and shake vigorously overnight at room temperature.

4a. For treating large numbers of seedlings, you may want to grow larger cultures of each agrobacterium. The 50 mL culture can be grown using antibiotics only and then used as a starter culture for a 500 mL culture containing antibiotics, MES stock, and Acetosyringone stock in the proportions listed above. 
5. VIGS Assay:

· Measure and record the OD600 of each culture (blank with LB media). You may need to measure a 1:2 dilution in LB to get an accurate reading. Normal growth produces an OD of around 2.0. 

Pellet out the bacteria by spinning at 4000g for about 15 minutes at 4 deg C. (Each 50 mL culture can be split evenly into two 30 mL labeled plastic centrifuge bottles and spun in the small Sorval rotor) All equipment no longer needs to be sterile at this point.

· The target OD600 after resuspension is 2.0, so using the previously measured OD600 values estimate the approximate volume you will need to resuspend each culture (i.e. a 50 mL culture with initial OD600 of 4.0 will require approximately100 mLs of solution to resuspend to an OD600 of 2.0). While the cultures are spinning, prepare the appropriate volume of infiltration solution in a 1 L graduated cylinder: 

· Per 100 mLs solution combine:

· 1 mL 1M MES stock

· 1 mL 1M magnesium chloride stock

· 200 uL 0.1M acetosyringone stock

· fill to 100 mLs with dH20

Seal the cylinder with Parafilm and invert several times to mix or use a stir bar. 

· Decant the media from each bacterial pellet. Invert each tube briefly on a paper towel to help remove excess media.  Gently resuspend each pellet in a small volume of infiltration buffer by pipetting slowly up and down with a wide-bore pipette tip (or cut the tip off of a regular tip). The pellet from 25 mLs of culture will typically resuspend well in 5 mLs of buffer. Combine resuspended pellets from the same original cultures (multiple TRV1 cultures should all be combined at this point) and in a clean flask combine with the rest of the estimated volume of buffer needed to resuspend to an OD600 of 2.0.

· Swirl each flask to mix, and then measure the OD600 of each (blank with buffer). Adjust the volume of each suspension with more buffer and recheck each OD600 until a reading of approximately 2.0 is reached for each suspension. Using the spectrophotometer in the Kramer lab, the following formula can be used to help estimate buffer volume adjustments:
mLs buffer to add  =  -0.707(2.0 – current OD)(current volume in mLs)

After each culture is adjusted to the correct OD600 value, let them incubate at room temperature on the bench-top for 3 hours to overnight. 

VIGS Aquilegia Seedling Infiltration:

1. While bacterial suspensions are incubating at room temperature, gather the following equipment:

· Seedlings for treatment (they should have a minimum of one true leaf, preferably more)

· Bench paper for removing soil from seedlings

· Small trays filled with soil for transplanting treated seedlings. For each one, water the soil thoroughly and poke four small planting holes. Label each pot with VIGS treatment type and place them in trays with clear plastic covers.

· Silwet (aka Vac-In-Stuff, stored in the hood)

· 1L beaker 2/3 of the way full with room temperature dH20 for rinsing seedlings

· Two or three 250 mL beakers for mixing VIGS cultures. Label each one.

· Clean tweezers

· Two or three small plastic trays

· Vacuum chamber with lid and vacuum pump.

· Tape

· Timer

· 70% ethanol spray bottle and Kimwipes

· 1 liter liquid nitrogen

2. After the incubation period is over, mix equal volumes of TRV1 suspension and TRV2 suspension in a deep rectangular plastic container or a beaker; total volume depends on how many seedlings you are treating. You will need enough solution to almost completely cover the seedlings. For example, for 1-2 leaf seedlings usually 200 mL of solution per 5 seedlings is sufficient. Batches of 15-20 seedlings can be done at once, and the same solution can be used for many batches. Important: Add 5 uL Silwet (surfactant) per 100 mLs (.005%) total suspension. Swirl gently to mix. 
3. Remove several seedlings gently from the soil. Remove as much soil from the roots as possible by floating them in water. Use clean tweezers to remove them.

4. If seedling leaves are small, immerse them all in the suspension, submerging as much leaf and root area as possible. If seedlings are larger, avoid crushing the leaves inside the container. Place the container with seedlings on the platform inside the vacuum chamber. If using a beaker, tape it securely to the platform in several places to avoid tipping. 

5. Fill the pump trap with liquid nitrogen. Close the vacuum chamber, connect it to the vacuum pump, open the valve and turn on the pump. Leave the pump on several 7 or 8 seconds to generate a good vacuum inside the chamber (so that the lid cannot be lifted). Close the valve, disconnect the pump and then turn it off (in that order). Check to make sure that the vacuum is still holding by lifting the lid of the chamber. Hold the vacuum for two minutes and then release the pressure quickly by turning and/or removing the connection valve. 

6. Remove the seedlings from the suspension and allow them to drip-off on a clean tray. Place seedlings in the soil holes in the labeled pots. Compact the soil firmly around each seedling and cover the tray with a clear plastic cover. When compacting the soil, be sure to use clean gloves to avoid excessive contamination of the soil with excess bacterial solution, which may later turn moldy.

7. Repeat the process for several batches of seedlings for each TRV2 type (the same suspension can be reused several times). Switch to clean gloves and ethanol sterilize tweezers between treatments with different constructs. When finished, leave the seedlings in a growth chamber covered for at least 24 hours. Bleach or autoclave bacterial suspensions thoroughly before discarding. Sterilize bench-tops and equipment with 70% ethanol and autoclave solid waste contaminated with bacteria. For PDS silencing, photobleaching will typically be apparent within 3-5 weeks of treatment. 

(8.) Conduct RTPCR on leaf tissue 2-6 weeks post photobleaching to confirm target RNA silencing.







