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Mating fish

Labelling of fish

There are hundreds of genetically different strains of zebrafish in our facilities. To avoid any mistakes and mix ups, it is extremely important that all fish used in the facility are labelled in a way which informs not only the person working with these animals, but also the fish room staff about what exactly has been done, what these fish are, and where they belong. If transgenic lines are to be outcrossed with wild type, this has to be done with a strain that is visibly different from your transgenic fish, e.g. if your transgenic fish has a wild type stripe pattern, you can outcross with spotty, albino, brass or roy, but NOT with normal wild types such as TAB or SWT.

All mating box have to be marked with the name of the line, the tank number, mating date and your initials. If you are working with a transgenic you must also write down the generation of the fish and whether it is an incross or an outcross. In the case of an outcross, include the tank number of the wild type fish on a separate label.

The different strains of fish have their own colour code:

Transgenic lines - green

Possible transgenic (injected): yellow
Wild type (striped) TAB, Singapore - blue     

Spotty, Singapore Spotty, (Long fin is not a pigment mutation and should not be listed here), Roy, Ruby, Albino, Brass: orange
Ex.: To set up a transgenic line a green label must be used. The name of the line should be written in the upper left corner with the tank number written to the right. Below the name of the line, write the mating date and to the right of this your initials. Use an additional orange label for an outcross of transgenic.  On this orange label note the origin (tank number) and sex of the fish used for outcrossing.
	CLGY 1234                      100a
INCROSS                           F1
19.02.05                        TB



Sex determination

Zebrafish males are characterised by stronger colouring and a slim body shape. Females are rounder, have less colour and a whitish belly.

Mating procedures:
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 Choose fish that look healthy and are well fed!  Ideally the fish should be between 3 months and one year old, but older ones can also give good results, depending on how much they have been used.
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Choose male and female that are of approximately the same size.  The reason for this is that much smaller fish, often males, tend to get killed. This is more important in single pair-mating, and not so important in group-mating. 
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If you have a BIG female, use a big male or three smaller ones (pair-mating). In group-mating, use approximately 8 females and 6 males. If you want to collect eggs at a certain stage, keep the fish in separate boxes until the following morning. The fish can then be put together in the morning with fresh system water.
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Label the mating box with line, tank number, incross/outcross, generation, date of setup and your initials. Single pair-matings sometimes do not produce eggs on the first morning. They can remain in the box for another day (remember to change water) but should then be returned to their tank, irregardless of whether they have produced eggs or not. Group-matings should always be taken down the same day.
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We keep a logbook in the facility. All matings are written down in this logbook. It is also important to write down when the fish were returned to their tanks.
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When you are noting down the date, use day-month-year, i.e.: 01.09.04.
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ALWAYS double check what line you are working with, as well as the generation and location!!

Collecting eggs
Copy the mating label (except from generation which will change from f1 to f2 and so on) and put it on to a Petri dish. Put the fish back to their tank and write it down in the logbook. Gently pour out most of the water to the drain. The rest of the water and the eggs are then poured through a tea strainer. Strainers with nylon mesh work especially well, but metal mesh also works (it just tends to get deformed after a while). Rinse the eggs with E3 medium (use a squeezing bottle), turn the strainer upside down over the Petri dish and “wash” the eggs into the dish. Fill up with E3. If you collect eggs from different matings, make sure there are no eggs left in the strainer from your last collection by beating the inverted strainer over the edge of the workbench, or simply use a new strainer. If you want to use the embryos for fluorescence microscopy, use E3 without methylene blue as this produces background fluorescence. For fish to be raised, use E3 with methylene blue, which acts as a mild fungicide.

Raising zebrafish

Remove all unfertilized and dead eggs using a disposable plastic pipette. Avoid high density of eggs in dish and distribute the eggs until you have approximately 60 eggs per dish. At higher density, the embryos suffer from oxygen deprivation and will die or develop asynchronously. Leave the eggs at 28ºC in an incubator or in the facility until you want to use them. Embryos left at room temperature, especially at gastrula stages, will die. Make sure that fish larvae are removed from the incubator no later than day 5, and transfer them to the fish facility or dispose of them in a way approved by your local laboratory animal legislation.

Clean the eggs every day until they hatch. On day 5 all the fish should be swimming and they can now be transferred to 250 ml beakers. Add 100 ml E3 and start feeding the larvae with fine powder for baby fish. (We use, and recommend Novo Tom from JBL, a common baby food sold in pet stores).  Feed the fish twice a day, once in the morning and again in the afternoon.

Clean the bottom of the beaker with a plastic transfer pipette every day. Remember always to take a new pipette for every new fish line you clean in order to avoid contamination with embryos stuck in the pipette. Exchange approximately 50% of the E3 medium. Feed parsimoniously. Too much food will make bad water conditions for the fish fry.

Depending on size, the fish can start to eat brine shrimp between day 12 and 15. Increase the feedings from twice a day to three times a day. Do not feed artemia in the beaker; this will cause too high salt concentration. Transfer the fish to mouse boxes (2.5 l tanks), first with just a few cm of medium. When all larvae are eating brine shrimp, put them into the aquarium system. To secure good water quality, have the fish on a slow drip and increase the flow rate as they grow.

When the fish are 2 months old they should have normal flake food (TetraMin) in addition to brine shrimp. We feed three times a day. It is important that the amount of feed correlates with the number of fish in your tank. If the larvae grow up at very different sizes this indicates food competition and the amount of food needs to be increased. Conversely, if there are only a few fish in a tank, they tend to get too fat if given too much food. The fish should not be fed more than what they can eat in a few minutes. Food collecting on the bottom of the tank will rot and raise nitrate levels and lower oxygen levels. We keep a maximum of 15 adult fish in a 2.5 liter box, and a maximum of 50, though usually less, in a 12 liter tank. Densities can be higher when the fish are still small, but they need to be thinned out once they are 2 months old as they will otherwise show stunted growth.

After three months the fish should be sexually mature (adult) and can now be mated. They can eat mainly flakes as well as some artemia. To ensure high egg quality, the fish should be mated regularly, but not more than once a week. Note down the date and the result of the mating on the tank, ÷ for no eggs +, ++, +++ to indicate the amount of eggs the fish produced. This information is very useful for both yourself and others who want to use these fish later.

E3-Medium



17,5 g NaCl

0,76 g KCl

2,94 g CaCl2·2H2O

→ 1l dH2O
Water source and pre-treatment of inlet water

The freshwater used at the facilities of the High Technology Centre comes from the Bergen city water system. We do not use any water directly from the tap as the quality cannot be guaranteed. Problems with city water can be varying pH, chlorine levels, or even contamination with parasites. We have seen all of these problems and would have lost our fish several times if we had relied on the quality of the city water. A further problem is that fish raised for generations in one water quality tend to do poorly when transferred to a different water quality, as is the case when laboratories in different parts of the world exchange fish. For this reason we believe it is important that the same water quality is used whenever other laboratories want to use fish from our facility. The water we use is completely cleaned and reconstituted with sea salt. 
As our building is set up for aquaculture of freshwater species, all incoming water is filtered with a sand filter. This is not strictly necessary for our zebrafish facilities. In our fish rooms the water is first pumped to a pressure tank which produces 4.0 bar pressure. It is then filtered through an active carbon filter. This filter is usually replaced every third week – or when pressure across the carbon filter sinks below 2.0 bar. The water is then treated with a reverse osmosis system where microbes, salts and remaining particles are removed. The system we use is a “Reverse Osmosis System HP 170 combi” from Herco-Wassertechnik GmbH (Germany). This system filters the water through a 50 micron and 5 micron filter, then de-ionizes it and finally presses it through the reverse osmosis membrane and collects it in large 800 litre tanks. The water from this system has a conductivity of 1mS/cm, but this may vary a little according to your local water. We re-salt the water using regular sea salt, such as that used for sea water aquaria, to a final conductivity of 600-800.  This corresponds to about 200ml solid salt per 800 litres of osmosis water. Additional sea salt comes in through the feeding with artemia, and the salinity/conductivity should therefore always be measured directly in the system.  The pH level is maintained between 6.5 and 7 by adding 30g sodium bicarbonate and 3g calcium carbonate per 800 litres. The water in storage tanks is preheated by room temperature and by convection through circulation pumps in the tanks. This water is very soft with a general hardness (GH) of 4 to 5, and therefore it has a low buffering capacity.  The pH level is kept stable through regular partial water changes (see below).

Water change and recirculation

The fish are kept in an isolated system with recirculating water at 28.5° C. Submersible pumps transport the water to a tank (440 l) above the system, and this tank then feeds the system through gravity. The amount of water flow is at least 2 to 3 complete volumes/tank/hour, except for baby fish, which often have less or no circulation, depending on age (see raising zebrafish). The water coming from the fish tanks flows through a biological filter which breaks down the majority of the biological waste which is collected in a sump.  The remaining water is then recirculated through mechanical fine filters (20micron) and UV irradiated. UV bulbs are exchanged to ensure a disinfection rate of >98%. 

The mats are rinsed manually when biological filters become clogged. Normally this needs to be done every 6 weeks if the system is full of fish but should be done only when necessary. Mechanical fine filters are changed twice a year and UV-lamps after 8000 hours of use. Pumps, heaters and UV lights are connected to 2 separate circuitries and are on an emergency power system which sets in 30 seconds after power failure.

Around 10-15 % of the total volume of water is automatically exchanged daily with freshly prepared water as described above. The exchanges are distributed throughout the day (every 2 hours), rather than performing one big water change. The pH, conductivity and temperature of the water are monitored continually by electronic controllers. Hardness, ammonium, nitrite and nitrate values are monitored weekly by using an aquarium water test set (JBL GmbH & Co KG). Values for total hardness is 5 °d, for carbonate hardness 4 – 6 °d, for ammonium <0,25 mg/l, for nitrite <0,1 mg/l, and for nitrate <50 mg/l. The recirculated water is oxygenated to saturation as it runs down to the tanks. 

In case of unusual values of monitored factors some extra water is replaced. When the pH sinks below 6.5, extra sodium bicarbonate and calcium carbonate is added directly to the system.

All waste water from the facilities is disinfected by the building’s water treatment plant (a special precaution to prevent spreading of fish or pathogens).
Fish tanks

The fish are kept in three different size tanks. The largest tanks are stationary and have a volume of 12 litres and will house up to 50 fish. 

Moveable, transparent plastic boxes (originally made for laboratory mice) with an effective water volume of 2.5 litres are also used to house 10 - 15 adult fish. These boxes can be divided into smaller sections (2 or 3 in one box) by plastic separators allowing us to keep up to three strains of fish in one box. 

Finally, 1 litre plastic boxes are used to hold single breeding pairs of fish. The hatchlings are kept in beakers (200 ml) without circulation. The beakers housing the hatchlings are cleaned daily with pipettes and half of their water supply is also exchanged at this time.
Cleaning 
The fish kept in small boxes are moved to clean boxes every 1-3 weeks. The dirty boxes are washed in regular dishwashing machines at a minimum of 55°C, usually without washing agent.  Boxes which are very dirty are pre-cleaned manually, and a small amount of laboratory washing agent (Neodisher A8, essentially sodium hydroxide) is used. The large tanks are cleaned by hand using a dish brush and dirt is siphoned out.

Temperature and light

The water temperature is kept at a constant 28.5°C. There are 12 heaters (300 watts) in the system, which are controlled by a thermostat. The fish are kept in an artificial light regime, with a 10-hour dark period and a 14-hour light period per day year round.

Feeding

Feeding takes place three times a day: 09:00 am, 01:00 pm and 04:00 pm. The fish are fed newly hatched Artemia and dry food flakes (TetraMin, Tetra). Hatchlings are fed twice a day with dry commercial start food (Novotom, JBL). After one week they can start to consume Artemia (Silver Star, U.S.A.). When the fish are about four weeks old they receive a mix of Artemia and dry food. The dry food flakes and Artemia are mixed in squeeze bottles which are also used to administer the food to the tanks and boxes. During weekends the fish are fed twice a day with Artemia only.

Cleaning of fish room

All surfaces are cleaned regularly with ethanol (70 %) and the floor is washed with hot water and bleach.

Destruction of fish

Fish which are no longer needed (we avoid keeping fish longer than 2 years) are anaesthetized in 250mg/l tricaine and killed in ice water. The dead fish are stored in the freezer until they are delivered to biological waste destruction (incineration).
