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Fish Feeding

(created by M Currey 5/6/08)

Materials

Dry Fish food
Decapsulated Artemia (see artemia decapsulating SOP)
Feeding Spoon

Fish foods for fry, juvenile and adults

Fry - newly hatched baby brine shrimp (see hatching brine shrimp SOP), salt water
rotifers and Zeigler Larval Diet (Larva "Z" Plus 250-450 Microns).

Adult - adult dry food mix (Silver Cup trout chow no. 1 or no. 2, 590 microns -
1.38mm, and crumbled tropical fish flake), freeze dried blood worms, and freeze

dried brine shrimp. (Worms and shrimp are feed to the fish once per week.)

Procedure

Feed fish as per schedule located on wall of entry room.
Feed tanks with a yellow spot adult food and tanks with an orange spot fry food.
Fry Food — feed once per day 1/8 — 1/4 of a spoon full.

Adult Food — feed once per day 1 — 1/2 spoon full.
Newly Hatched Brine Shrimp — feed all tanks once per day, opposite dry food.

Food Storage and Handling

All incoming foods needs to be dated with date received and then again with date opened.
Foods will be kept up to 1 year unless otherwise noted by manufacturer.

Dry foods are kept in a -20° C freezer and partitioned from there.

Food partitions are kept in a 4° C cooler in secondary tub.

Liquid foods are kept in a 4° C cooler in secondary tub.
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Hatching and Feeding Brine Shrimp

(created by M Currey 5/6/08)
AKA Baby Brine Shrimp, or BBS

Materials Needed:
* Decapsualted Brine Shrimp (see artemia decapsulations SOP)
* Rock Salt

Shrimp collector
* Baking Soda
* Squirt Bottle
Procedure:
1) Collect Brine Shrimp: Drain entire cone into 105 wum mesh collection cup (located near

sink)*. Rinse shrimp and pour shrimp into squirt bottle (also located near sink). Feed
fish. Rinse squirt bottle.

2) Reset Brine Cone: Fill cone with tap water to 3-4 inches from top of cone (about 10L).
Put airline and heater (set at 80°F) into cone. Add 300ml of rock salt and 1 scoop (5ml)
of baking soda. Obtain de-capsulated brine from refrigerator and shake. Measure out
150ml** of de-capsulated brine and add it to the cone.

3) Wait 24 hours and repeat....

* We are using brine shrimp that have had their cysts removed therefore we do not need to let the
shrimp settle before collecting.

** The amount of brine shrimp needed will vary depending on the number of juvenile fish that
need to be fed. If there is a need for more brine shrimp add more de-capsulated brine to cone and

leave a note for the next person. Increase the amount in 50ml increments.
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Artemia Decapsualtion
(Adapted by M Currey 4/3/08)
Materials

15 oz can of dried Artemia cysts (approximately 430 g)

* 4.3 L ~6% laundry grade bleach

* Rock Salt (NaCl)

* 125 ml 40% Lye (NaOH) solution

* 30.0 g Sodium thiosulfate (Na2S203)

16 L Hatching Cone with aeration

® 125 um mesh bag (Aquatic Eco-Systems PMB3, 125 micron x 18")
* Several 3-5 L beakers

(1-2) Squirt bottles - squeeze type

Solutions
* Solutions should be prepared in advance.

Bleach, ~6% laundry grade
o Chill a large bottle of bleach (need 4.3 L) in the refrigerator overnight at 4°C.
* 25 ppt Salt Solution
o Combine: 50 g Rock Salt (NaCl) To 2.0 L with tap water
o Stir to dissolve completely.
o Refrigerate overnight at 4°C.
*  40% Lye (NaOH) solution
o Combine: 200 g Lye (NaOH) To 500 mL with tap water
o Stir to dissolve completely.
o Store in refrigerator (4°C)
* Buffered Salt Solution
o Combine: 2L 25 ppt Salt Solution, prechilled to 4°C
o 125 mL 40% Lye Solution, prechilled to 4°C
*  1.0% Sodium Thiosulfate
o Combine: 30 g sodium thiosulfate To 3.0 L with tap water
o Stir to dissolve.
Saturated Brine
o Combine: 1.2 kg Rock Salt To 4.0 L with tap water
o Stir to dissolve.
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Procedure

)

2)

3)

4)

)

6)

Fish Room SOP’s

Cyst hydration: Hydrate one full can of dried cyst in 5 L of tap water in a hatching cone
with aeration for 1 hour at room temp. Examine the cyst under a dissecting scope with
top lighting before proceeding. Dry cysts are dimpled, resembling a deflated basketball,
whereas fully hydrated cysts are completely spherical in shape. The cysts must be fully
hydrated prior to the decapsulation step. If cysts are not completely spherical after 1 hour,
continue the hydration process (for a maximum of 2 hours), checking the progress of the
cysts under a microscope every 15 min.

Filter and rinse cysts: Collect the hydrated cyst in a 125 um mesh bag and rinse with
cool tap water.

Transfer cysts back to the cone with the chilled Buffered Salt Solution and aerate (save
back a filled squirt bottle of salt solution to help transfer cysts to cone).

Decapsulation: Add the chilled bleach (4.3 L) to the cone and continue aeration. Watch
the cysts turn from brown to grey to orange, When the cysts are 90% orange, stop the re-
action by quickly siphoning the cysts through a 125 um mesh bag and rinsing well with
cool tap water.

Neutralization of residual chlorine: To neutralize any residual chlorine transfer the
mesh bag to a clean 4 L beaker and pour the 1.0% Sodium Thiosulfate (3L) into the bag.
Soak the cysts in the sodium thiosulfate solution for ~1 min, then rinse the cysts with de-
chlorinated tap water. Rinse until discharge turns clear.

Dehydration for long-term storage: Transfer the cysts back to the cone with 4 L of
saturated brine and aerate until salt is dissolved. Transfer dehydrated cystto (5or 6) 1 L
bottles filled with 200 - 300 grams of salt. Add enough salt so that it does not dissolve
when decapsulated brine are added. Fill the bottles with decapsualted brine. Store in re-
frigerator. The decapsualted brine will store for at least 1 month. Hatch brine as you
would capsulated brine.



Sick and Dead Fish
(created 4/14/08 by M Currey)

Material Needed:
* Fish Morgue consisting of a small bucket with lid and a sealable plastic bag
®  Mesab, ak.a. MS222, tricaine or 3-aminobenzoic acid ethyl ester

Small container
® Net

***Check for sick and dead fish Daily by looking through all tanks. This is best done when feed-
ing. When done initial check list.

If dead fish is found:

1. Make note of the number of fish, tank space, and what stock the fish was from on the
daily check list.

2. With a clean net, remove fish and place into fish morgue. (The fish morgue can be
found in the chest freezer. It is a small bucket labeled “Fish Morgue” on the lid).

If sick fish is found:
1. Make note on tank and contact supervisor.

4% If there are numerous sick or dead fish please contact Mark Currey 505-0006 or Bill Cresko
285-5446.
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Fish Euthanasia
(created 4/14/08 by M Currey)

Material Needed:
* Fish Morgue consisting of a small bucket with lid and a sealable plastic bag
®  Mesab, ak.a. MS222, tricaine or 3-aminobenzoic acid ethyl ester

* Small container
® Net

Mesab Stock Solution:

Tricaine (3-amino benzoic acid ethy lester also called ethyl m-aminoboenzoate) comes in a pow-
dered form from Sigma (Cat.# A-5040). It is also available as Finquel (Part No. C-FINQ-UE)
from Argent Chemical Laboratories, Inc. Make tricaine solution for anesthetizing fish by com-
bining the following in a glass bottle with a screw cap:

400 mg tricaine powder

97.9 ml DD water

~2.1 ml 1 M Tris (pH 9).

Adjust pH to ~7. Store this solution in the freezer. (Buy the smallest amount possible because
tricaine gets old.)

(From Zebrafish Book 4th edition)
Procedure:

1. Make a solution of tris buffered Stock mesab solution as described above. (Or obtain so-
lution from freezer)

2. Combine 7.5ml of stock solution into 100ml of fish water.

3. Place fish into above fish water/ mesab solution for at least 10 minutes after cessation of
opercular movement ~12 minutes.

4. If fish is to be used for experiments, proceed with fixation or preparation of the experi-
ment.

5. If the fish are to be disposed of, place fish into fish morgue located in chest freezer in en-
try room.
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20 gallon Tank Cleaning
(Created 4/8/08 by M. Currey)

Material needed:

Y

2)

3)

4)

Household bleach in a squirt bottle
Scrub pad or sponge

Siphon tip

Siphon hose

Portable waste water collector
Scrubber pads

Scrubber handles

Cart (you may or may not want to use)
OId clothes (this can be messy)

Siphon (cleaning by "vacuuming”) Attach siphon tip onto siphon hose. The siphon tips,
which are attached to the hoses, are the only parts of this apparatus that can be immersed
in the tank. Start siphon by running system water into hose until hose is filled with water.
Turn valve so that water is “trapped” in hose. Put end of tip into tank that is being cleaned
and turn valve back on creating a siphon. Vacuum all waste off of the bottom being care-
ful to not suck up any fish. Use each tip in only one tank and then sterilize it by soaking
in a bleach solution (solution is 20 parts water to 1 part bleach) followed by a rinse in a
sodium thiosulfate.

Scrubbing (removal of algae from sides, front, and back of tank) is done on an "as
needed" basis. (If you can't see into the tank, it's past time to scrub.) Make scrubber han-
dles from 0.5" x 1.5" Plexiglas Plastic (Port Plastics, Portland, Oregon). The pads are
made by sewing Scotch Brite Pads (United Grocers, Eugene, Oregon) with 20 Ib test
monofilament fishing line so they slip tightly over the scrubber handles. Use each handle
and head assembly in one tank only and then sterilize by bleaching as described above for
the siphon. The scrubber pads can be autoclaved.

Replace basket of bulkhead. Take the dirty basket off and sterilize in bleach as de-
scribed above. Obtain clean basket and replace.

Complete bleaching and cleaning of tank. This needs to be done to each tank every 2
months. Remove fish from tank and put them into a clean tank. Tanks that are emptied of
fish need to be cleaned and sterilized before another batch of fish can be introduced.
Drain the tank and remove it from the rack. Clean all parts with brushes and a scrub pad
or put into the bleach bin. Clean the tank thoroughly with a scrub pad, taking care not to
damage the silicon water seals on the inside (algae should be left if very gentle rubbing
will not remove it. Squirt about 10 — 20 mls of bleach into the tank. Wash the bleach wa-
ter thoroughly around the inside of the tank by hand, using a pad, sponge, tank back, or
other means to expose all inside portions of the tank to bleach. Rinse the tank thoroughly
with tap water. Reassemble the tank and put it back on the rack. Fill with system water
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and allow water to recirculate for about 10 minutes before adding fish.
5) Initial check off list
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Fry Tank Cleaning
(Created 4/10/08 by M Currey)

Fry put into fry tanks will live in these tanks for 2-3 months at which point the tank will be emp-
tied and placed into the bleach and stored for further use. If the fry stay in these tanks for longer
then 3 months or there is a build-up of waste or algae in the tanks then follow the following pro-
cedure.

Materials Needed:
* Clean fry tanks (3 gallon tanks from storage racks)
* 1/2” bulkhead with screen covered basket
® 1/2” drain plumbing (elbow and with short pieces of pipe on each end)

Procedure:

1) Obtain clean fry tank and install bulkhead and plumbing.

2) Put fish from dirty tank into clean tank. To do this remove dirty fish tank from rack and
carefully pour off 1/3 of tank water. Then pour the rest of the water and fish into clean
tank. If there is lots of waste in the tank transfer fish with a net to leaving waste in dirty
tank.

3) Put clean tank of fish back on rack and start water.
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Sump Maintenance
(created 5/21/08 by M Currey)

Materials
* 1”7 PVC pipe
* Clear tubing that fits inside 1” PVC Pipe
* Clean building water

Procedure
The sump of each rack is to be cleaned once a month.

Remove black matted cover of biobucket and take it to the trough. Turn on clean water and wash
cover until clean. Return to sump and install drain cap and turn off valves to tanks of that rack.
Install one end of the clear tubing into 1” pipe of the valve located on the bottom right of the
sump. Extend if needed with 1” PVC if needed so that it reaches to the drain trough. Open valve
located on the right bottom of the sump so that the sump drains. Pressure wash sump with clean
water and let water flow until the sump is clear of sediment. Wash front plastic of sump with
sponge. Close valve, remove drain plug, open valves to tanks and move to the next sump or clean

up.
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Cleaning of Plastic and Glassware using Bleach and Sodium Thiosulfate
(created 4/10/08 by M Currrey)

Material Needed:
®* Bleach
®* Sodium Thiosulfate
* Gloves
* Apron
* OlId clothes (I have ruined many shirts doing this, and have therefore dedicated a shirt for
this task)
Solutions:

Bleach solution: Make a 10% bleach solution in a large volume plastic container. The con-
tainer can be anything that does not react with bleach. It needs to be big enough to hold many
dishes at one time but also fit in a specific space in the room. Adding a drain valve makes
changing bleach an easy task.

Sodium thiosulfate: Make a 3% solution of sodium thiosulfate in a separate container hav-
ing the same considerations as the bleach container.

* These solutions need to be changed once a month. (see below for directions)

Cleaning of Dishes: (Do the steps below in the order displayed).

1) Put away all clean dishes that are on drying shelve.

2) Transfer sodium thiosulfate soaked dishes into sink and rinse well. After they have been
rinsed place the dishes on drying racks to dry.

3) Transfer bleach soaked dishes into sodium thiosulfate solution and let soak for at least 1
hour.

4) Rinse dirty (dishes) glass and plastic ware, NO NETS, in the sick.

5) Place rinsed dishes into bleach and let soak for at least 1 hour.

Changing solutions:
1) Empty bleach/sodium thiosulfate containers of all dishes.
2) Attach drain hose to drain valve with the other end of the drain hose in floor drain.

3) Drain containers by turning valve to open.
4) Rinse container with water and allow to drain.
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5) Fill with water and the proper amount of bleach/sodium thiosulfate to make the concen-
trations as stated above. (The directions for this with amounts of water and chemical
should be written on container)

6) Initial Check list

Fish Room SOP’s

12



Room Cleaning/Weekly & Monthly Maintenance

(created by M Currey 5/6/08)

Material Needed
* Mop and broom
* Sponges
* Bleach
Procedure
* Once per week the floors will be swept and mopped using a 10% bleach solution.
® Once per week counter tops will be cleaned with sponge and a 10% bleach solution
* Broken tanks are to be taken to the dumpster located at the northeast corner of Pacific
Hall.
Dishes will be done daily (see plastic and glass cleaning SOP).

Fish Room SOP’s
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Stickleback Crossing

(Created 4/1/08 by M. Currey)
Materials Needed:

25, 45 and 90mm disposable sterile petri dishes (standard)
Sterile Ginzburg’s Fish Ringers solution containing antibiotic and antimycotics for testes (see
Testes Solution SOP for recipe)

* MS222 Tricaine Methanesulfonate (see Mesab SOP for recipe)
*  100% ethanol

Fine scissors and forceps

Wide-blade entomology forceps

Sterile Embryo medium (6ml of Instant Ocean into 1L npH20)
Squeeze wash bottles

Stress coat (standard from pet store)

Sterile flat razor blades

Sterile disposable large bore transfer pipettes (VWR cat# 691)
Dissecting microscope

1) Squeeze Female: Cover fingers with stress coat and

gently squeeze gravid fe- male. Gravid females have
extended abdomens and their eggs have “dropped”.
If eggs do not emerge with very slight pressure the fe-
male is not quite ready. Squeeze eggs with motion

from pectoral girdle poste- rior to the cloaca into a

25mm sterile petri dish. The small size of petri dish

A

2) Dissect Testes From Male: Euthanize male by placing him into a finger bowl of embryo

allows the sperm to be con- centrated on the eggs.
medium containing a lethal volume of MS222. Clean a large, 30cm by 60cm or similar
size, glass sheet, fine scissors, and forceps with 100% ethanol. When male is motionless,
remove and rinse fish with clean water and sever spinal cord behind skull using a razor to
be sure of euthanization. Use scissors to make incision just posterior to the cloaca and cut

from there anteriorly to the pelvic girdle making an incision along the mid line of the
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fish. Make another cut to each side of the fish from the cloaca dorsally approximately
15mm so that the body cavity is easily accessed. Incisions should be made just deep
enough to cut the skin and body wall muscle while being wary to not cut into the stomach
and intestines that are located just below the skin surface. Locate paired testes and vas
deferens (testes are variable in shape and coloration, but are usually long and pigmented,
usually having the same pigmentation as the skin surface, and sit in the dorsal part of the
coelom near the kidneys. The vas deferens are threadlike and are usually as long as the
testis to which it connects. Use fine forceps to grab vas deferens, sever near the cloaca,
and remove one (or often) both testes. Doing so keeps the testes intact, allowing them to
contain viable sperm for up to 1 month at 4°C in Testes Solution.

3) Storing of Testes: If only a single cross is to be made with a male, proceed to step 4.
Otherwise, place testes into 45mm petri dish filled with cold Testes Solution. Store testes
at 4°C. To store testes for extended periods, change out medium once a week.

4) Prepare Testis: If multiple crosses are to be performed from a single pair of male’s tes-
tes, remove one testis and place on the inside lid of the 25mm petri dish into which a fe-
males eggs have been squeezed. Using a sterile razor, slice off a small piece of testis
(we’ve found a large testis can be used to fertilize approximately 5 clutches). Make cuts
as perpendicular as possible to the major axis of the testis and perform multiple cuts from
the same end. This allows as much of the sperm to remain packaged and inactivated at the
center of the testis. Use blade to macerate testis. Under a dissecting scope swimming
sperm should cause a ‘sparkling’ refraction. Add approximately 1.0 ml of sterile embryo
medium to testis prep with disposable pipette, mix, and then add to the eggs one drop at a
time, using same disposable pipette, dispersing drops between petri dishes so that all eggs
are covered with sperm mixture.

5) Fertilization (time = 0): Fertilization of most eggs will occur almost instantaneously.
However, I leave the sperm on the eggs for about 5-10 minutes. At this point cover em-
bryos with embryo medium. Mark fertilization time (this is the time that the initial drops
of sperm were added) on the surface of the petri dish. Place in incubator at 20°C.

6) Separation of Embryos and Second Cleaning (t = 2 hr): The animal pole of the em-

bryo is established at the site of sperm entry, and at 20°C the first cell syncitium is usu-
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ally visible within 45 minutes. The first cell division usually occurs approximately 25
minutes later, and the two cell stage is fully visible approximately 1.5hr after fertilization.
During this time, the chorion thickens and attaches to the petri dish as well as to other
embryos. At or after 2 hours post fertilization, use the wide blade entomological forceps
to detach the embryos from one another, as well as to dislodge embryos from the bottom
of the petri dish. Remove all of the unfertilized eggs to limit mold contamination, and
record the total number of eggs and embryos. Rinse embryos 3 to 4 more times then dis-
tribute embryos to 90mm petri dishes (30-50 embryos per dish) filled half way with fresh
embryo medium. Enter cross information into database, print labels for dishes, and place
embryos into incubator at 20°C.

Raise Embryos (check daily): Embryos will develop at approximately 2.5 times ze-
brafish time [see http://zfin.org/zf info/zfbook/stages/index.html], and hatch at approxi-
mately 7 days. 48hr stickleback embryos have completed most major morphogenetic
processes, and the melanic pigment cells are just starting to migrate. A beating heart can
be seen after ~72hr. Check petri dishes daily and remove those that have arrested devel-
opment. A change of embryo medium may help at some point during the first 7 days as

water quality may decline.
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Sentinel Fish
20 December 2007 (updated May14th, 2008 by M Currey)
Prepared by: Mark Currey

Materials

Dietrich’s fixative (see below for recipe)
50 ml tubes
Straight razor

Solutions
Prepare Dietrich's Fixative (100 ml) as follows. Store fixative at room temperature.

30 ml Ethanol (95%)

10 ml Formalin (Formaldehyde 37% solution, histological grade, contains 10-
15% methanol, Sigma # F1635)

2 ml Glacial Acetic Acid

58 ml Distilled Water

Procedure

Sentinel tanks are placed before and after UV filtration. One clutch of embryos is made
and then divided. One half is put into the pre-UV tank and the other is put into the post-
UV tanks. Each tank should contain 1 —15 fish.

Every 6 months four fish from each tank are fixed. These fish will then bestained with
Hematoxylin and Eosin and sectioned and mounted on sildes by the Histology lab in
Huestis Hall. Prepared slides are sent to the Oregon State University Veterinary Diagnos-
tic Laboratory for diagnosis.

Fixing of Fish and Sectioning

Fish are euthanized using MS222. Cut 2cm segments starting just behind the eye to 2cm
caudally. Put these segments into Dietrich’s fix for at least 24 hours. After 24 hours, cut
segment bi-laterally leaving the spine. This is the piece that will be sent to histology.
Parafin embedded sagital sections need to be done. Sectioning only a few slices through
the spinal cord.

Contacts

Oregon State University Veterinary Diagnostic Laboratory
P.0. Box 429

Corvallis, Oregon

97339-0429

541-737-3261

http://www.vet.oregonstate.edu/
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Katrina N. Murray, DVM, Ph.D.
Zebrafish International Resource Center
Pathology and Health Services

5274 University of Oregon

Eugene, OR 97403-5274

(541) 346-6028 ext. 14

Fax (541) 346-6151
fish_health@zebrafish.org

Poh King (Histology)
346-4923
$16/hr Blocks under 2cm take 1 —1&1/2hour

OSU Contact: Janna 541-737-6818

Fish Room SOP’s
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Programming Fish Room Lighting
(created 3-20-2008 by M Currey)

Things needed:

1) PC with a 9 prong communications port (Levi Morran in the Phillips lab has the only one that
I know of).

2) Liason software and manual

Programming of fish room lighting regimes is done using the wall unit Grafik Eye 3000 and a
PC. The unit is programmed in terms of scenes. Each scene specifies a lighting event, e.g. turn-
ing on the lights in one room over a 1/2 hour time period. Scenes are set at the control unit fol-
lowing the directions in the manual. Four scenes have been set up to turn off or on lighting in the
main room and the breeding room.

Scene 1: Main room ON with 30 min dawn.

Scene 2: Main room OFF with 30 min dusk.

Scene 3: Breeding room ON with 30 min dawn

Scene 4: Breeding room OFF with 30 min dusk

Once the scenes are programmed you must tell the unit when to activate the scenes. This is done
with a PC and Grafik Eye Liason software. If the software needs to be installed do so. Connect
the PC to the control unit.

In EDIT MODE,

1) Select control unit (I think that this unit is GRX3105)

2) Go to schedule (Not program)

3) Drag scenes (upper right box) to desired times

4) Drag control unit (lower right box) to each scene

5) Be sure and copy schedule to the weekend

6) Go to FILE and establish communications via Online Options.

7) After communications have been established go back to edit mode
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8) Go to Online Options and select transfer data. This should program the wall unit when to acti-
vate scenes.
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