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Fish Meat Cell Culture
~Saving the world with eggs~

Shouichi Inokuchi
Shuta Nishikawa

Arisa Matsuo Hinata Miyagami
Moe Shiramizu

Nagasaki Minami High School

The purpose of this experiment is to find a way to solve the problem of food shortage by cloning fish meat using a cell culture technique we developed in our school. As a

result, we succeeded in growing cells of smallscale blackfish. We plan to grow more cells in a roller bottle with our medium in the future.

Introduction

Food shortage is a global problem caused by many factors, such as overfishing and
lack of resources to raise livestock. Cell culture, a method for growing cells outside of
their natural environment, has been used to clone plants as one way to solve this
problem. We thought that we could apply cell culture to clone animal cells as well.

From this, we thought we could solve the problem of food shortage by cloning fish
meat. Using a cell culture technique we developed in our high school, we tried cloning
fish meat of smallscale blackfish, a commonly found fish in Japan.

Cell culture done in research laboratories use specialized but expensive culture
mediums, such as DMEM and L-15. To mimic these mediums, our research used a mix
of multivitamins which have the same components found in L-15 as the medium [1].
Our research also used parts of an egg to substitute other expensive materials used in
cell culture done in research laboratories. Fetal bovine serum, which is used as a growth
factor for proliferating cells, was replaced with egg yolk, and antibiotics, which are used
to disinfect the inside of petri dishes, were replaced with egg whites. These substitutes
can be found in any supermarket.

Objectives

. Find materials containing components of DMEM and L-15

. Go fishing for smallscale blackfish

. Make the culture medium

. Plant pieces of fish meat in petri dishes with culture medium

. Observe and record cell growth under a microscope over 10 days

Methods

. Dissolve 475ml water, 3.61g sodium chloride, 0.38g low sodium salt and 2.5 Asahi
Dear-Natura tablets in a beaker. Dissolve 25ml water, 0.1275g magnesium sulfate,
0.051g magnesium chloride, 0.04845g potassium carbonate, 0.0153g phosphoric acid,
and 0.357g Kobayashi Pharmaceutical Multivitamin quarter tablets in another beaker.
Mix together in one beaker and add 2.25g glucose to create culture medium

[ T

2. Sterilize the culture medium made in step 1 and laboratory equipment in autoclave
3.Fillet smallscale blackfish meat into lmm pieces

4.In a clean bench, add 55.5ml egg yolk and 5.5ml egg white into culture medium

5. Pipette 1ml of culture medium into 15 petri dishes

6.1n a clean bench, sterilize meat with sterilization spray and leave for 3 minutes
7.Cut the outer parts of the fish meat with a knife and throw away

8. Plant three pieces of fish meat into each petri dish and store at room temperature

9. Observe and record cell growth under a microscope every third day over 14 days

Results and Discussion

On day 3, cells isolated from the fish meat tissue
observed under microscope.

On Day 6, membranes were observed at the bottom of
the petri dishes, and more cells appeared outside the tissue
in clumps.

On Day 9, the petri dishes had a membrane-like
appearance all over them, and cells were observed to be
growing tightly together.

Figure 4: fish meat tissue cells
observed under a microscope on

Figure 2: fish meat tissue cells Figure 3: fish meat tissue cells

isolated from the fish meat tissue on  observed under a microscope on
Day 3. Day 6 Day 6

After 9 days, no more new cells were observed, and mold was observed in one petri dish
after day 10.

The appearance of cells from day 3 and a membrane by day 6 suggest that the
substitutions we made for the culture medium included all the components needed to
grow cells. At day 9, the culture medium in each petri dish dried up, but cells proliferated
enough to cover the entire petri dish. More testing needs to be done with a larger growing
environment to see if more cell growth is possible with our culture medium. Also, the one
petri dish where mold appeared may be because of improper sealing leading to air
contamination. This could be avoided by doing more careful storage after observations.

By showing it’s possible to make a culture medium out of cheap materials, more cell
culture research can be done for cheaper, and in places other than research laboratories
such as high schools. Also, if we are able to clone fish meat from the cells we grow, we
can stop relying on fishing and grow our own fish meat in labs and save marine life. We
also think that if we can clone fish meat, we can clone meat of other animals such as
cows or pigs, and reduce the need to raise and kill livestock.

Conclusions

This experiment was successful in showing our homemade culture medium can
be used to grow cells. It also showed that it is possible to grow animal cells
without research lab-grade materials or equipment. However, we believe the
amount of cells grown was insufficient to regenerate an individual. So, in the
future, we want to challenge mass cell culture in a bigger petri dish or roller bottle
with daily observations before attempting to clone fish meat.
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Figure:1 Experiment procedure
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The purpose of our study is to find which parts of the body contain the most white blood cells. We did experiments on the saliva of one person with 0.9%
saltwater. We found that the nose and the top of the tongue had the most white blood cells.

Introduction

White blood cells (WBCs) play a main role of body immunity.
When active, they remove foreign bodies from our bodies through
a process called phagocytosis. They look like 10-15um circles
under a microscope. If the number of WBCs in the body decreases,
resistance to foreign bodies declines and infection can occur. So,
we thought if we found where white blood cells are the most
abundant, we could study about white blood cells easier.

Objectives

- Collect white blood cells from the top of the tongue, bottom of
the tongue, inside the cheek, and inside the nose

- Count the number of white blood cells from each part of the body

Methods

1.Scoop salt with medicine spoon and measure out 4.5g with a
weighing scale. Add the salt to 495.5ml distilled water to make
0.9% saline solution.

2.Using a cotton swab, take ten swabs of four parts of the body -
The back of the tongue, the top surface of the tongue, the back of
the cheek, and inner nose.

3.Prepare microscope slides with the swabbed material and 0.9%
saline solution. Observe slides under microscope and count the

number of slides with observable white blood cells.

»

Figure 1:procedure of experiment
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Results and Discussion

The part of the body with the least amount of slides with WBCs observed
was the back of the tongue with four, and the parts with the most were the
surface of the tongue and the nose with nine slides each. The back of the
cheek had six slides with WBCs observed.

Based on observable WBCs, the parts of the body with the highest
number of WBCs were from the top of the tongue and inside the nose. We
think this is because these two places are more exposed to foreign bodies.
We will collect the white blood cells from the mouth in future experiments,
and compare the actual number of white blood cells per slide. The part of
the body with the lowest number of WBCs were from the back of tongue.
We think this is because the surface of the tongue has sense of taste.

We think tears also have WBCs but we test this. So we want to check
whether tears have WBCs or not in the next experiment.

Figure 2: Number of slides with observable white blood cells by parts of
the body.

Figure 3: Slides of saliva swabbed from top of tongue (left) and
inside the nose (right). The red circles show white blood cells.

Figure 4: Slide of saliva
swabbed from back of the
tongue. The red circle shows
white blood cells.

Conclusions

We were able to find where WBCs are mostly found. So we want to
study the WBCs from the surface of the tongue in the next experiment.
Moreover, we want to search for the best temperature of 0.9% saline
solution to activate phagocytosis of WBCs using yeast.
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