Tribolium Germline Transformation Protocol

Belote Lab

[adapted from Berghammer, et al. (1999) Dev. Genes Evol. 209:382]
I.  Egg Collection
To set up egg collection bottles, sift some Tribolium food through the #40 and #60 sieves and collect in aluminum pie plate (held in metal cake pan). The flour that passes through both sieves is then transferred to a bottle labeled “sifted flour”.  Two or three bottles are a good number for egg collection.  

Next, add 200-300 beetles (use pearl mutant strain with white eyes to make scoring of 3xP3-EGFP green eyed marker easier) to each collection bottle, using the paper strips to transfer them from stock bottles. Put in the 32° incubator and let them lay eggs for ~1.5 hr. 

Collect the eggs by first sifting the food through a stack of #40 sieve over #60 sieve. Put the stack of sieves in a metal pie plate.  Dump the beetles + flour onto the top sieve and tap the stack against a plastic test tube holder to help the flour pass through. The beetles will collect on the top sieve. Once all the flour has passed through the top sieve, tap the beetles toward the side of the sieve and use a small paintbrush to corral them into funnel over their original stock bottle. Now continue tapping the sieve + pie plate until all (or almost all) of the flour passes through the #60 sieve. There may be a small amount of particulates remaining. The eggs should also hold up on the #60 sieve.  Tap the eggs to the side and then tap them into a glass petri dish. The eggs will be covered with flour dust and can be recognized by their very regular shape. They are oval with one end slightly more pointed.
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Let the eggs age at room temperature for about 1-2 hours before injection.  Very young embryos do not survive the injections very well. 

After this time, use a damp very small paint brush to transfer the eggs one at a time to a wet piece of nylon mesh (about 2” square) in a glass petri dish. Line the eggs up to help keep track of how many there are. Place them toward the center of the mesh square, not along the edge. A good number to inject is ~100. Once the eggs are collected, place the mesh square in a petri dish containing a few drops of 10% bleach, and gently drop more 10% bleach over the eggs using a disposable transfer pipette. Don’t squirt too hard, but try and wash off the flour dust. Let the eggs sit in the bleach for about 1½ minute.  Too much time in the bleach is not good. Now transfer the mesh to another petri dish containing a small amount of deionized water and gently wash the eggs by squirting water over them. Don’t squirt the water too hard on the eggs or they might be damaged or pushed through the mesh. Transfer the mesh to another dish and continue washing. Do this three or four times so that the bleach is completely removed. Put the mesh with the eggs into a glass petri dish with just a few drops of water to keep the eggs moist. Now they’re ready for injection.








        Dechorionated & washed eggs

II. Embryo injection
Prepare a few slides by fixing a coverslip onto a microscope slide using a small piece of double stick tape. Using a small brush, put a few drops of water on the cover slip and then start transferring eggs from the mesh onto the coverslip, keeping them wet so they don’t dry out. Once you’ve transferred about 20-25 eggs, then you can start lining them up in the center of the coverslip. Line them up with the pointy end to the left. Use the small brush to wick away the water so that the eggs then stick to the glass. Once you’ve lined them all up, put the slide in a moist chamber (i.e., large petri dish with damp KimWipe). Prepare as many slides as you need (3 is probably good = ~70 eggs).


Prepare the injection needle the same as for Drosophila injections. Backfill the needle with DNA solution (see below) and affix needle to micromanipulator. Break the tip off of the needle by touching it to a coverslip until you see the DNA soln coming out of the tip. Now move the field back to the eggs and focus on the egg until you see a sharp edge. The egg will appear very dark. With the tip in focus and the egg in focus they should be in the same plane. Gently push the needle against the egg and it will easily penetrate. If you have positive pressure applied to the needle then you should see a very faint cloud of red inside the egg as the DNA goes in. (This is very hard to see since the egg is very dark. Don’t worry if you don’t see any red.) Withdraw the needle while still applying pressure, otherwise the needle easily clogs with the sticky yolk. If you apply too much pressure, however, the eggs will leak as soon as you inject. If the needle clogs, try breaking it off again and then continue. If the needle gets really clogged, or if it breaks off too much, then you’ll have to change the needle.  With Tribolium eggs there is a much greater tendency for the needle to get clogged, compared to Drosophila, so don’t get too frustrated.

After all the eggs on the slide have been injected, place the slide back in the moist chamber. Once all of the slides have been injected, remove the coverslips and place them on Drosophila egg collection plates; i.e., small 35mm petri dish tops containing apple juice-molasses-agar (the apple juice-molasses is not important but these are the egg laying plates we use for drosophila injections. Alternatively, you could make up special agar dishes with no apple juice-molasses and use those). Place the agar plate, uncovered, in a 100mm plastic petri dish with damp KimWipe and put in a humid chamber. We use a Tupperware type box that has a few holes punched in the top. Put this in the 32° incubator. The next day remove the petri dish containing the agar plates from the box but keep them in their petri dishes in the 32° incubator. If they are left in the humid chamber (Tupperware box) too long the eggs get too wet and don’t survive. You should check the eggs every day and if you see a lot of moisture around the eggs wick it away with the small brush.  The eggs should not dry out, but if they get too moist they also don’t do well.  After 3 days check the plates for hatched larvae. Re-check on day 4 and day 5. 


Transfer larvae to a vial containing Tribolium food. This is done by gently picking them up with a small damp brush and placing them first on a slightly moist strip of filter paper in a glass petri dish (note: plastic petri dishes can have static electricity that causes the larvae to fly away).  Once all the larvae are on the paper, drop it into the vial. If the paper is not moist, static electricity can cause the larvae to fly away when you transfer the paper to the plastic vial.  After a couple of weeks, sex the pupae and separate males and females. Also collect some males and females from the pearl stock to use as mates for the G0 injectees. When the adults have emerged, set up individual crosses and score G​1 for transgene marker (e.g., GFP eyes if vector is pBac3xP3/EGFPaf).

DNA Preparation for Injection
DNA is prepared the same as for Drosophila transformations. Best results seem to come from using DNA that has been prepared using the Qiagen Plasmid Midiprep procedure. Approximate concentrations of DNAs are 300-500 ng/ul vector plasmid (e.g., pBac3xP3/EGFPaf + gene insert) and 100-300 ng/ul helper (e.g., pBac/hspSstI). The appropriate amounts of vector and helper DNAs are mixed and brought up to 360 ul with TE in a 1.5 microfuge tube. Then 40 ul of 3M NaOAc and 1000 ul of absolute ethanol are added. The tube is placed at -20° for at least 30 min and then spun at 13000x rpm for 20 min. The pellet should be visible. Wash briefly with cold 70% ETOH and vacuum dry. Resuspend the pellet in injection buffer (5 mM KCl, 0.1 mM NaPO4 buffer pH7.5). This can be kept at -20° for weeks. For working solution, mix 20 ul of DNA  with 5 ul of phenol red (Sigma, comes as 0.5% phenol red in PBS). Spin in microfuge for 5 min to pellet any particulates. Keep at 4° for a few days.

Time Line for Transformation
Day 1: Inject eggs

Day 3-5: Transfer G0 larvae to flour in vial

Day ~27: Sex pupae and set up single pair crosses in vials (G0 x male or virgin female).

Day ~62: Score G1 beetles for GFP eyes (if vector was pBac/3xP3/EGFPaf).
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