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Summer Program: Student Experiments in Nanae Freshwater Station (2017/08/16)

Analysis of Japanese Crucian Carp Population

Back ground

Polyploidization is one of the important technique in both plant and fish breeding. Atrtificial polyploidization in
teleost fish had been studied in Nanae Freshwater Station, FSC, Hokkaido Univ. Especially, Professor
Onozato, the second director of the station, is the pioneer of this field In Japan. All mono-sex population,
sterile triploid fish is induced by the chromosome set manipulation technique established by Dr. Onozato.

Dr. Onozato had an idea to establish this technique, chromosome set manipulation, by mimicking the
reproduction mechanism of crucian carp (Japanese name "Funa"). In this student experiment, we provide
experiment sessions to analysis of crucian carp population.

In Japan there are diploid (2n=diploid), triploid (3n=150) and tetraploid (4n=200) population are
distributed crucian carp. Triploid and tetraploid are almost all female individuals (male individuals are
seldomly found). Females with triploid and tetraploid reproduce gynogenetically, special reproductive
system. During gynogenesis, female produce unreduced eggs. Male pro-nucleus does not form after
fertilization, resulting male genome did not contribute embryogenesis. Therefore, all progenies from one
female have the same genome to her mother, forming clone population. In natural population, male and
female diploid, and all-female tri- and tetra-ploid individuals are mixed.

Dr. Onozato established the methods to distinguish the different ploidies and clonal lines in the natural
crucian carp. Generally, the more ploidy increase, the more cell size increase, because nucleo-cytoplasmic
ratio shows constant value in the same species. Therefore, diameter of red brood cell in tetraploid is the
biggest in size, and those in triploid and diploid are middle and little, respectively. As clonal individuals derived
from gynogenesis in triploid and tetraploid reproduction have the same immunological ability, one individual
accepts scales from other one belonging the same clone. Clonal population have been distinguished by
reciprocal scale transplantation by Dr. Onozato. On the other hand, recently, methods about DNA analysis
have been highly developed. Different ploidies are easily detected by relative DNA contents measured by
fluorescent dye combined to DNA and flow-cytometry (FCM). Clonal individuals are also easily distinguished
by DNA analysis, such as DNA fingerprinting.

In this student experiments, several training of experiments for analyzing crucian carp individuals, such

as 1) collection of blood, 2) observation of erythrocyte, 3) FCM, 4) scale transplantation, are provided.

Materials and methods

Crucian carp individuals with triploid and tetraploid

Preparation
1) 1 ml syringe, needle
2) 0.25% sodium citrate Ringer sol. (SCR)
3) Plastic petri dish

4) Paper towel
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Protocol
Collection of blood sample
1) Settle a paper towel in the large plastic petri dish (9 cm in diameter)
2) Wet paper towel with small amount of tap water
3) Settle the needle on the top of the syringe
4) Push the plunger to the tip, don't pull it.

5) Suck in the small amount of SCR (about 30-50ml) into syringe (to avoid blood coagulation)

)
)
)
)
)
6) Anesthetize a fish by phenoxy-ethanol solution
7) Place the fish on the wet paper towel, and cover with other wet paper towel

8) Insert the needle from the ventral part of tail toward the lower part of spinal bone, namely vertebra.
9) Pull the plunger to suck blood

0

10) Remove the syringe from fish after blood collection

Blood smear

1) Prepare slide glass and cover glass

2) Push the plunger carefully to make very small amount of blood drop at the tip of needle

3) Place the blood drop on the slide glass, and smear it by cover glass

4) Immediately after placing, spread the blood drop on the glass by the edge of the cover glass
5) Dry the slide glass with blood smear
)

6) Watch and compare the size of the erythrocyte

Ploidy analysis by FCM
1) Prepare the test-tube of 200 ul solution A for FCM
2) Push the plunger carefully to make very small amount of blood drop at the tip of needle

)

)
3) Mix with a blood drop and the solution A
4) Pour 1 ml solution B into the test-tube of solution A
)

5) Analyze the comparative DNA of the cell by FCM (Partec)

Scale transplantation
1) Prepare small plastic petri-dish (4.5 cm in diameter), and settle the paper towel in it.
2) Wet the paper towel with pure Ringer's solution
3) Anesthetize a fish by phenoxy-ethanol solution
4) Place the fish on the wet paper towel, and cover with other wet paper towel
5) Set the petri-dish with fish on the stereo-microscope
6) Focus on the scales at the dorsal part of lateral line with darker color
7) Trace the posterior edge of the scale by the tip of the forceps to cut the skin.
8) Catch the posterior edge of the scale by the fine forceps and pull it out toward posterior, not to disturb
the surface cells, especially melanophores.
9) Collect about 6 piece of scales from the upper part of the lateral line by fine forceps, and immerse the

scales on the paper towel with pure Ringer's solution
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10) Then, watch the scales at the ventral part of lateral line with weaker color

11) Trace the posterior edge of the scale by the tip of the forceps to cut the skin

12) Catch the posterior edge of the scale by the fine forceps and move it slightly toward posterior without
removing.

13) Pick up the collected scale and cut the edge by fine scissors to make the scale size between donor
and transplanted site.

14) Insert a collected scale with dark color behind the scale moved. Don't upside down the donor scale.

15) Remove the upper scale and insert the donor scale, as far as it will go.

16) When successive transplantation, avoid the contiguous position where the former scales were

transplanted.

Evaluation of acceptance or rejection of transplanted scale
1) Observe the normal scales, especially their melanophores
2) Left transplanted scale (auto-transplantation) should be similar appearances to normal scales
3) Center transplanted scale (allo-transplantation from the same clone) should be similar appearances to
auto-transplanted and normal scales.
4) Right transplanted scale (allo-transplantation from goldfish) should be rejected, because scale

epidermis changes whitish color.

Extraction of crude DNA from fin crips

1) Mix a drop of blood with 1N NaOH
2) Boil the mixture over 95°C for 10 min
3
4
5) Amplified DNA from supernatant as template by RAPD-PCR

Centrifuge the mixture about 10000 to 15000 rpm for 1 min

Collect the supernatant

)
)
)
)
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