Microinjection Technique and Mating Scheme.  Modified from Park and Lim (1995). This method uses a dissecting microscope, does not require dechorionation, and does not use double stick scotch tape to anchor embryos.  An experienced person can inject about 60 embryos in 30 minutes.  If the size of an insert in pCaSpeR or pUAST vectors is less than 5 kb, about 100 well-injected embryos would give 4-6 transformant lines.

1. Preparation of egg laying plates.

Mix 5 gm of bacto-agar (Difco) in 150 ml of grape juice (we have used Trader Joe’s unfiltered Concord grape juice with much success) to make about 20 egg-laying plates.  Boil and swirl the mixture in a microwave oven.  Repeat until all agar dissolves in the grape juice.  Leave the boiled mixture at room temperature for 5 minutes (or until just cool enough to handle without gloves), scraping off bubbles with a cotton swab as it cools.  Pour into small petri dishes.  Let it solidify and dry for 10 minutes, then cover with lids.  The surface of the plates has to be smooth without many pits (scraping off bubbles as described above helps this).  Store at 4 degrees C in a bag or other sealed container.

2. Preparation of agar coated slides.

Mix 4 gm of bacto-agar in 100 ml of grape juice, and boil as described in 1.  Leave at room temperature for 5 minutes.  Slowly pour agar onto slides, letting it bead up on the edge but without running off the slide.  The thickness of the agar coat should be at least 1 – 1.5 mm.  The agar coated slides can be kept in a slide box of a staining dish with a wet Kimwipe at 4 degrees C until they dry out.

3. Preparation of microinjection needles.

The microinjection needle is the most important part in the injection.  The needles are pulled from borosilicated micropipette with omega dot filaments (catalog # BF100-78-10, Sutter instrument company) using the horizontal micropipette puller (Flaming/Brown Micropipette Puller Model P-80/PC, Sutter instrument company). To determine the settings, first do a “ramp”, and then calculate the settings based on this number. The instructions are next to the puller. (An ideal setting in Marsh’s Lab is heat: 780, pull:100, velocity: 35, time:10, primary gas valve: fully open, secondary gas valve: 50 psi and gas regulator: 3 unit + 4.5 small unit.)  This can be changed to get a different sharpness and shape of needle tip.  However, a new setting has to be tested by actually injecting several embryos.  Needless to say, the needle has to be sharp enough to poke the chorion smoothly without pushing in, but has to be stiff enough to penetrate the chorion without bending. (See part 6 for breaking end off)

4. Preparation of DNA in injection buffer.

Purify the DNA construct using Qiagen Plasmid Mini Kit, catalog # 12123.  This usually produces 50 ul of approximately 0.5 ug/ul DNA.  For targeted injections, use ~5 ug of DNA construct (~10ul at .5ug/ul). (For the traditional type of injection, mix 3.5 ug DNA construct (this would be approximately 7 ul of example above) with 1.5 ug of either pphi25.7 or p delta2-3.)  Put DNA solution in a small (.5ml) eppendorf tube to make the small volumes easier to handle (use regular, capless tubes for sleeves in microfuge). Bring to 30 or 40 ul with H2O.  Add 1/10 volume of 3M Sodium Acetate.  Precipitate the DNAs in twice the volume of cold 95% ethanol for 15 minutes at (-20) degrees C, and spin for 15 minutes at 4 degrees C.  Remove the ethanol carefully.  Wash with 70% ethanol, spin 3 minutes and remove ethanol.  Spin briefly again to get all the ethanol off the sides of the tube and carefully remove the last of the ethanol.  Most times you can see a pellet.  Dry the pellet for 10 minutes in an inverted position.  Resuspend the pellet in 15 ul of injection buffer* to make 0.33 ug/ul final concentration (0.23 ug/ul of your construct and 0.10 ug/ul of helper plasmid).  Although you can go up to 1.3 ug/ul, higher concentration would cause the needle to plug up during injection.  If the plugging occurs, the total concentration can be lowered to 0.1 ug/ul without a big loss of transformation efficiency. Particulate matter tends to settle to the bottom of the tube - spin briefly to send chunks to bottom. The DNA/injection buffer solution may be kept at 4C for up to a week without loss of efficiency.  

For the site-directed type of injection, use only 3.5 ug of the construct DNA (omit the pphi25.7).  The final concentration will be 0.23 ug/ul construct DNA.

*Injection Buffer (1 ml)

10 mM KCl                                            500 ul   

10 mM NaH2 PO4(pH6.8)                    100 ul

Green food color                                      50 ul

dH2O                                                      150 ul

Filter sterilize the solution with 0.22um filter unit.  Aliquot approximately 35 ul into 0.5 tubes and label with date.  Stored at -20C, these are good for about 3 months.  Once thawed, throw away anything that is not used immediately.  

Week of injecting:
Start cage containing ~6 vials of flies 2-3 days before injecting. (The flies need time to acclimate to the cage in order to lay eggs in the amounts needed for injection.) Change the fly cage and plate each day. Warm the plates to room temp and use a copious amount of wet yeast.

On the day of injecting, change the cage and plate early in the morning. Remember to warm the plates! Flies will stop laying immediately if you use a cold plate, and they will not start laying again for ~10 hours. Use acetic acid and a small amount of wet yeast. Wait 30 minutes. Change plate again, and wait 20 minutes. Do 20-minute lays @ 24-25C for injecting. An egg shouldn’t be more than 1 hour old when injected – therefore you have 40 minutes to line up and inject after each 20-minute lay. Discard any embryos older than 1 hour.
Remember:

Keep DNA/injection buffer on ice – you might need it later.

Apply acetic acid with cotton swab in ring around a central dollop of yeast paste.

Turn on small incubator in injection room to 24-25C (corresponds to ~2.3 on the dial).

Have bottle with 100% ethanol on hand, and plastic pipette for application. Put ~3 drops on dish to suspend eggs and pick them up with paintbrush. This also helps to dehydrate them a bit.

Use timer to keep track of 20 minute lays.

Cut tips off tops of pipettes to make it easier to load injection solution into needle.

Bring food vials to put eggs into after injection.

Put some yeast paste in bottoms of food vials.

Have (preferably clean) razorblade and tweezers available to cut out eggs and transfer them to vials.
