Fly segmentation lab

Brief overview
The purpose of this lab is to examine the expression of the fushi tarazu (ftz) gene in the presence of mutations in genes that normally regulate ftz expression.  In the embryos you will examine, the ftz upstream regulatory region has been fused to the coding sequence for -galactosidase (the lacZ gene from E. coli) and reintroduced into flies by P element-mediated germ line transformation.  The presence of lacZ enzyme will be detected by staining with X-gal.  

You will be given live embryos from a selection of fly strains:  

Kruppel-; ftz-lacZ

hairy-; ftz-lacZ
even-skipped-; ftz-lacZ

hunchback-knirps-; ftz-lacZ

fushi tarazu-; ftz-lacZ

hedgehog-; ftz-lacZ

sloppy paired-; ftz-lacZ

The parents of the embryos were homozygous for the ftz-lacZ construct, but heterozygous for the mutation.  One quarter of the embryos should be homozygous mutants that show misexpression of ftz and aberrant segmentation patterns.

You will be given two egg lay plates per strain.  One will have 0 to 5 hour old embryos that will be used for ftz-lacZ staining.  The other will have ~24 hour old embryos that will be used to observe abnormal morphological segmentation.

You will be making two kinds of preps.  In the first prep, you will look at expression of the ftz-lacZ construct at an embryonic stage (cellular blastoderm) prior to morphologically apparent segmentation (the younger egg collection). The second prep will be a cuticle prep. You will make slides of embryos that have developed long enough to show abnormal segmentation morphologically (the older egg collection) by placing the embryos in a strong acid solution.  Only chitinized cuticular structures will remain.   

Egg collections

Eggs are collected on apple juice-agar plates that have been smeared with live yeast.  The younger collections were started this morning, while the older collections were made yesterday afternoon and allowed to grow until lab time.  You should take a look at the eggs under a dissecting scope.  Notice the "rabbit ear" respiratory appendages.  In the older embryos, you may be able to see the black denticle belts on the late larvae showing through the chorion.

Protocol for X-gal staining of ftz-lacZ embryos

A.  Egg collections

Use the younger egg collection plate.  Flood the plate with PBT and dislodge the eggs by rubbing the surface of the plate with a paintbrush.  Rinse eggs into an egg collection basket held over a weigh boat.  Rinse off yeast paste by squirting eggs with PBT.

B. Dechorionation 

Remember that bleach ruins clothes, so be careful!

Squirt 50% bleach into egg collection basket sitting in a small beaker. Use enough bleach to cover embryos.  Dechorionation should be complete in 3 minutes.  You can watch the respiratory appendages dissolve under the dissecting scope.  When they are gone, dechorionation is complete.  

Transfer basket to a weigh boat and rinse eggs with PBT. Remove mesh from basket and transfer eggs to an Eppendorf tube half filled with PBT using your paintbrush.  Allow eggs to settle.

C.  Fixation 

(Caution:  Wear gloves for this step)

Remove PBT using a yellow tip on the end of a disposable pipet and discard PBT (the smaller bore of the yellow tip prevents you from sucking up too many embryos when removing the PBT).  Add 1 ml formaldehyde-saturated heptane to tube (upper phase).  Cap tube and shake gently for 4 minutes. 

Heptane permeabilizes the vitelline membrane and vigorous agitation helps dislodge

it. Formaldehyde covalently cross-links proteins to preserve morphology. It is important not to fix embryos too long! You're trying to fix long enough to preserve morphology, but not so long that you kill the -galactosidase enzyme.

Centrifuge tube just long enough to lightly pellet embryos (<5 seconds). Remove heptane and place into another Eppendorf tube.  Discard heptane tube into marked waste beaker.  Add ~1 ml PBT to embryos to rinse. Agitate 1 minute.  Discard PBT.  Repeat rinse twice more.  

D.  X-gal staining 

Remove PBT rinse from tube.  Add 0.5 ml X-gal staining solution. Leave at room temperature. The blue staining reaction should occur quickly (<30 minutes).  You can monitor the staining reaction under the dissecting scope.

While X-gal staining reaction is incubating, begin the cuticle prep protocol.  Return to mount X-gal stained embryos on slides.

VIII. Mounting

When staining reaction is complete, remove the staining solution and discard.  Rinse embryos with 0.5 ml PBT.  Remove PBT and add 100 l of 70% glycerol mounting medium. Gently flick tube to mix glycerol and residual PBT.  Use a Pasteur pipet to transfer embryos from the tube to a microscope slide.  Gently place a coverslip over embryos and view by bright field microscopy. (You can seal the coverslip with fingernail polish to make semipermanent preparation.)

Protocol for cuticle preparations
A.  Egg collection

Identify the older egg collection plate. Flood the plate with PBT and dislodge the eggs by rubbing the surface of the plate with a paintbrush.  Rinse eggs into an egg collection basket held over a weigh boat.  Rinse off yeast paste by squirting eggs with PBT.

B. Dechorionation 

Squirt 50% bleach into egg collection basket sitting in a small beaker. Use enough bleach to cover embryos.  Dechorionation should be complete in 3 minutes.  You can watch the respiratory appendages dissolve under the dissecting scope.  When they are gone, dechorionation is complete.  Rinse basket with PBT, holding basket over weigh boat.

C.  Clearing embryos

Transfer embryos to an Eppendorf tube half filled with PBT using your paintbrush.  (If you are using egg baskets that disassemble, removing the mesh will make this step easier.)  Allow eggs to settle and remove PBT using a yellow tip on the end of a disposable pipet and discard.  Add 200 l of acetic acid/glycerol to the tube and "flick" to mix with residual PBT.  Place the tube in the 65 degree water bath.  The acetic acid renders the embryos transparent.  Allow tube to incubate at least 15 minutes.

D.  Slide preparation 

Add ~1 ml PBT to tube to rinse embryos.  Remove PBT.  Add 100 l of 70% glycerol to tube and flick to mix with residual PBT.  Using a Pasteur pipet, transfer embryos to a microscope slide. Cover the embryos with the coverslip. Examine by bright or dark field microscopy.
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