ZF-Models: Zebrafish imaging module.

Mounting Techniques for Imaging

Mounting of Fixed Embryos for Confocal Imaging 

You will need:   slides



22x22 coverslips



glass/plastic rings (or silicon grease)



silicon grease



1-2% low melting point agarose in PBS



PBS



glass pipettes



watchmaker forceps



heatblock set to 40(C

For mounting in glass rings: before starting to mount you should melt several ependorf tubes of low-melting point agarose(1-2%) in the microwave and transfer them to a heatblock set at 40(C. 

1: Place a slide on the dissecting microscope. 

2: Rest a 22x22 coverslip onto the slide. (N.B. slide just makes it easier to move the coverslip around whilst you are mounting and can be discarded or used again at the end of mounting).

3: Smear some silicon grease on to the top and bottom of a glass ring and press it onto the coverslip forming a watertight seal.

4:  Using a glass pipette suck up the embryo you wish to mount and pipette it into the molten agarose which should be around 40(C. Re-suck up the embryo into the pipette with  a small amount of agarose and pipette the embryo onto the coverslip in the centre of the glass ring. There should be enough agarose to fill the glass ring two-thirds full. 

5: Using your forceps or other suitable tool, manipulate the embryo till it is in the correct orientation for imaging. Remember the prep when you have finished mounting it will be inverted hence the side of the embryo you wish to image should be closest to the coverslip; for example if you want to image the embryo from a dorsal aspect, the dorsal side of the embryo will be touching the coverslip with the ventral side facing upwards.  

6: You will have to manipulate the embryo into the correct orientation quite quickly before the agarose sets. Once the agarose has set firm(this should only take a few minutes) pipette enough PBS onto the surface of the agarose to form a convex meniscus over the top of the ring (it is important to overfill the ring with PBS as when this will prevent bubbles getting trapped inside the ring once the top slide is secured). 

7: Take another slide and press down onto the top of the glass ring expelling the excess PBS. Make sure the slide and the glass ring have formed a watertight seal with the silicon grease. The prep can now be inverted with the coverslip on top and slide on the bottom. Your embryo will now be at the top of the prep just under the coverslip ready for imaging. 

Diagram showing Prep during mounting and the final orientation after inversion.
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For mounting fixed embryos without glass rings: If you don’t have access to any glass rings a similar mounting method can be used where a well of silicon grease is constructed directly onto a slide. To make it easier to construct the well you can fill a syringe with silicon grease and use this to squeeze the grease onto the slide. The embryo is mounted on a coverslip as above in a large drop of agarose (the diameter and depth of this drop should not exceed the diameter and depth of your silicon grease well). The silicon grease well is filled with PBS to form a convex meniscus. The coverslip with the embryo attached is inverted and pressed gently down into the well expelling the excess PBS. Make sure the coverslip forms a watertight seal with the top of the silicon grease well. The embryo is now ready for imaging. 
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Mounting of Live Embryos for Confocal Imaging

You will need: Slide with epoxy resin large chamber

0.5-1% low-melting point agarose in embryo medium or filter sterilised fish water



Tricaine:(3-amino benzoic acid ethyl ester) 400 mg tricaine powder

    






     97.9 ml DD water

   






     ~2.1 ml 1 M Tris (pH 9).

     Adjust pH to ~7. 

.

Fish Water or PTU(without methylene blue)



glass pipettes



watchmakers forceps



heatblock set to 40(C

For imaging of live embryos (particularly if you want to do timelapse movies) it is good to mount embryos in a large epoxy resin chamber or well. This means that the embryo will have enough oxygen to survive lengthy imaging procedures. These chambers are very easy to make just buy some epoxy resin from the hardware shop and squeeze onto a normal microscope slide a four sided rectangle make sure there are no breaks in the well. Allow the resin to dry hard before using.  These large wells mean that it is possible to mount several embryos on the same slide. This is particularly useful if you want to make multiple timelapse movies on a confocal with a mechanised stage. 

1: Anaesthetise your embryo in a Petri dish by adding a few drops of tricaine to the fish water. Wait until the embryo has stopped twitching before trying to mount them. Check that the heart beat of the embryo is still strong under the dissecting scope. 

2: Place the slide with epoxy resin chamber onto the dissecting scope. 

3: Remove the agarose from the heatblock and allow to cool down so it is warm not hot. 

4: Pipette the anaesthetised embryo into the agarose and then re-suck the embryo and pipette it onto the slide along with enough agarose to form a small bubble around the embryo.

5: Orientate the embryo very gently using your forceps or other appropriate implement. This prep will not be inverted so the side of the embryo you want to image should face upmost.

6: Repeat this procedure for two or three other embryos per slide. Do this as quickly as you can so the embryos mounted earlier do not dry out. (If you are worried about this you can add a drop of water onto the earlier mounted embryos).

7: When the agarose is set flood the chamber with fishwater + Tricaine.  

8: The embryos are now ready for imaging. Embryos mounted in this way should be imaged using a water immersion lens. These lenses can be dipped straight into the fishwater so long as it does not contain methylene blue. 
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For imaging of embryos younger than 24hpf, it is also possible to mount them using a glass ring and the same procedure described for the mounting of fixed embryos. As they are much younger and smaller, they can easily survive in the confined space of the glass ring for periods as long as over-night. You should use 0.5-1% low-melting agarose. If the embryos will be imaged for a long period using a water immersion lens, the whole preparation should be immersed in a Petri dish with fish water, to make sure the lens does not dry out half way through imaging.

Mounting of Live Embryos using CyGel Sustain

An alternative to the agarose to mount live embryos is a compound called CyGel Sustain. CyGel is liquid at low temperatures, and changes from a sol to a gel at 23-24OC. The sol-gel conversion can be reversed, by simply placing the sample on ice for a few seconds. This is particularly useful for short procedures that require a fast and easy way of recovering the embryo undamaged after manipulation, such as electroporation or kaede photoconversion.

CyGel Sustain is a compound commercialised by Biostatuts Limited (www.biostatus.com). They provide protocols on their web page, but these are optimised for the growth of cells. Here we provide you with a protocol adapted for zebrafish mounting.

You will need:
one vial of CyGel Sustain (500 ul)



60X E3 embryo medium:
NaCl 3M







KCl 0.1M







CaCl 0.2M







MgSO4 0.2M







Dissolved in de-ionised water



Ice pack, or a bucket with some ice



Glass rings or silicone grease

1: Place your vial of CyGel Sustain on ice and make sure it is a sol.

2: Add E3 so that the final concentration will be 1X (8.4 ul of 60XE3 for 500 ul of CyGel). Keep it on ice.

3: Prepare a chamber onto a slide with silicone grease, or use a glass ring as described in the first part of this protocol.

4: Warm up the vial a little bit in your hands so that it is not too cold (but not too much because it gellifies).

5: Pipette the anaesthetised embryo into the CyGel and then re-suck the embryo and pipette it onto the slide along with enough CyGel to fill the silicone chamber or glass ring.

6: Orient your embryo as required. Very soon the consistency of the CyGel will become dense, and in a few minutes it will become a tight gel. The embryo is now ready for procedure.

One important thing to bear in mind is that you should not add any more liquid on top of the gel, because then it immediately becomes sol again. 

If the embryo needs to be imaged using a water immersion lens for a long period, you will need to mount it upside down in a glass ring on a coverslip, fill it completely with CyGel and tightly seal it with a slide. In this way you will ensure that the moisture stays for the length of the procedure, and that no extra water disrupts the gel. In these cases, you may also need to add tricaine to the E3 that you use to prepare the CyGel, to ensure that the embryo remains anesthetised for the length of the procedure. 

