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Digestive mechanism of Aldrovanda vesiculosa, an aquatic carnivorous plant

(KERSREY LY T EDHEDLIE)

Aldrovanda vesiculosa, an aquatic carnivorous plant, captures prey such as
Daphnia by closing carnivorous leaves, secretes digestive enzymes, and
absorbs nutrients. It has been shown that activity of protease, one of the
major digestive enzymes, cannot be detected after simple closure of the
carnivorous leaves (D®@). Some unknown stimulus is expected to be
involved in inducing protease activity after narrowing the sac made of the
central portion of the carnivorous leaves. The purpose of this study is to
find a mechanism to induce the protease activity.

Whorled leaves (Fig 1b) were excised from A. vesiculosa plants (Figla) and
used for the experiment. After staining with neutral red dye, colored
digestive glands were observed in the central portion of the carnivorous
leaves (Fig 1c). Sensory hairs (Fig 1d, arrows) were observed in the
vicinity of the digestive glands. DQ gelatin, which emits fluorescence
when digested, was fed to the carnivorous leaves using a micro pipette
along with portions of mushrooms or finger nails. The carnivorous leaves
were put in test tubes with water and gently shaken 10 times to induce
the narrowing reaction. Fluorescence emitted by digested DQ gelatin was
observed by fluorescent microscope.

Intrinsic protease activities of Enoki mushroom (Flammulina velutipes) were
diminished by boiling or autoclaving after drying. Small portions of Enoki
after these treatments and finger nails were fed to the carnivorous leaves
along with DQ gelatin. Two to three hours after induction of narrowing of
the leaves, intense fluorescence was observed at digestive glands for
some samples (Fig 1i-h). When finger nails or dried Enoki were fed, more
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intensive fluorescence was observed at the early stage compared to the
control. We conclude that these materials may contain something which
stimulates the induction of protease activity.

References: WKimie Sakamoto (2007) Thesis for graduate school of
Science and Engineering, Saitama University. @Yayoi Oosawa (2012)
Thesis for Education Department, Saitama University.

Fig 1. Observation of protease activity on carnivorous leaves of Aldrovanda
vesiculosa.

a-d: Carnivorous leaves; e-h: Experimental steps; i-l: Fluorescence of DQ
gelatin (4H narrowing)

i: DQ gelatin alone; j: Enoki (dried and auto-claved) was added; k:Enoki
(dried and boiled) was added; l: Finger nail was added

Scale bars = 0.5 mm.
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Hybrids of Echinoids © Z—%80 &i&3E

Hybridization (interspecific hybrid) has been used in numerous species to
increase growth rate, and to produce sterile animals in the marine
product industry and the livestock industry. The hybridization has been
conducted among closely related species. What will happen if you
crossbreed phylogenetically separated species? Hybridization of
echinoids from all over the world were studied by Dr. David Tennent. We
followed his ideas and researched growth of hybrid sea urchins.

Nine combinations of three echinoid species, Anthocidaris crassispina,
Clypeaster japonicus and Mespilia globulus were fertilized under the 3
conditions below and we determined the fertilized percentage and the
final grade of growth. 1) In natural sea water, 2) In sea water with added
NaCl and NaOH (Dr. Tennent’s method), 3) In sea water including
pronase (proteolytic enzymes). The results of the condition 1) showed
very low fertilization percentage for each combination of different
species. Next, in the condition 2), Dr. Tennent’ s method, the fertilization
percentages in a few pairs, such as C. japonicus$ X A. crassispinad® were

improved. But the percentages of almost all pairs did not rise. Dr.
Tennent's method may work through degradation of protein on the egg
surface.What will happen if an enzyme degrades the protein? We
performed the condition 3), where the observations after 0.0001%
pronase treatment showed increases in the fertilization percentages in
most combinations. A small number of hybrid embryos formed cell layers
and hatched. However, the embryos merely developed to pluteus larvae.
Hybrids that proceeded further in development were M. globulus% x A.
crassispinad’, Whose larval arms were prominently shorter than normal,
suggesting that these hybrid echinoids can’t survive in the natural
environment.

References

Investigation on the Hybridization of Echinoids conducted at the Misaki
Marine Biological Station of Tokyo Imperial University, from April 24 to
August16, 1923, by D. H. Tennent. Carnegie Institution of Washington
Year Book. No.22, p169-171 (1923)
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An Enumeration of Distinct Lock Patterns from User Inputs

(3EIEJ§!73N9—

[1,2,3,6,5.4,7,8.9]

vOvJ D5I%)

Pattern locks are used for the lock screens in

7
g
o=

devices like smartphones. Although there is
previous research (Ishiguro, 2012), which
counted the total number of lock patterns, no
one has computed the number of operations
(Multiplicity) which corresponds to each
information (Output) recognized by the device.
The purpose of this study is to determine
Multiplicity and total number by enumerating all
Outputs. | hope that Multiplicity will make it

harder for someone else who watches finger
Input to guess the Output necessary to unlock a
device (the Key).
[1,2,3,6,5,4,7,8,9]

Input/Output is subject to three conditions.
First, one needs to connect 9 dots with a single
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stroke. Second, unused dots cannot be passed.
Third, once a dot is used, it can be passed, but
not reused. To simplify, | designate each of the 9
dots by a number 1 to 9. This results in pattern
lock expressions like [123659874].

According to these rules | counted 140,704
distinct Outputs, as in the previous study, and
up to 217 Inputs corresponded to one Output.
Regarding security aspects, the initial
expectation proved correct, since there are
some high-multiplicity Inputs. Regarding the
relationship between Multiplicity and the types
of Output, it seems that there is a negative
correlation because factors which increase
Multiplicity severely restrict the kinds of Output.
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i) I"m interested in chemistry, especially elements.

k g Today, I'm going to talk about elements. |

- became an“elements fan” when | was a little

. m 8irl. It's so much fun for me to get chemical

knowledge, like about elements. | think

elements are more interesting than anything else. Everything is

made of elements. For example, elements make complexes. A

complex is a compound that has coordinate bonds. There are

many kinds of complex. When | was 12, | learned about

complexes such as platinum complexes. Learning about chemistry
gives me lots of pleasure and joy.

TV eE ML

I'm interested in computer programming. |
sometimes make useful programs for myself or
others. | think this technology has infinite
possibilities. Life has surely become more
convenient since the invention of Information
Technology. For example, do you have a smartphone? | always
make use of its many applications, such as E-mail, calendars, and
internet browser. All of them were created by computer
programming. This technology is growing around the world now.
I'm looking forward to its development. Also, | want to contribute
to it in the future.

W AF
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Do you know anything about the technology of
origami? Origami is not only a traditional
Japanese amusement, but useful technology for
modern society. Solar panels of satellites and
stents are good examples. The technology
called “Miura-ori” makes it easy that the solar panel of a satellite
opens and closes. “Miura-ori” was thought of by Miura Koryo, a
Japanese man. The stent, which is a medical instrument to widen
blood vessels, uses the technology of origami, too. | like origami
and think it exciting. | want to study hard to take advantage of the
technology.

BERITESIEEEPR
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I”’m interested in particle physics and
cosmology. You may think that elementary
particles and the cosmos have no relationship.
But there is a close relationship between them.
For example, finding the Higgs particle is a clue
to how the universe was generated. In addition, there are groups
that conduct observation experiments of the cosmic microwave
background by making full use of technology cultivated in
experiments of particle physics. There are many mysteries in the
cosmos. But | think that there is the hope because of the amount
of the mystery.

N7 16t
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| am interested in IT and physics. Now |
program a robot, it is called pepper, in my
school. It is very difficult but a lot of fun. When |
became a high school student, | began
programming. | want to know Al. Physics has
many mysteries. | like mechanics, optics, and so on. | want to
explore this world's mysteries. | want to make a quantum
computer. | am getting more and more interested in these two
science subjects.

1ZH 1o
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| have a great interest in the application of
scientific technology to medical treatment. I've
been suffering from allergies since | was little.
Medicine has advanced a lot in recent years,
and I'm sure there'll be more developments
from now on. | want to study high-level science in order to be the
support of children who are suffering like me in the future.

HHADELFEEFRR

I'm interested in space technology such as
Space shuttles, the International Space Station
and artificial satellites. That is because | went to
the Kennedy Space Center last year. | was so
moved to see the real Space shuttle!l! And | also
experienced a space slide. Can you imagine this? You can
experience the angle of re-entry into Earth's atmosphere on the
slide. It's very thrilling and scary but fun. It was enjoyable to learn
about space there. I'm looking forward to what space technology
will give us in the future.

HHADELFEEFPR

I'm interested in biology. When | was a junior
high school student, | conducted an extraction
of DNA experiment in biology class. | was
surprised that we could extract DNA by using
familiar everyday tools. Since then, I've been
interested in biology. | think that biology is very close to us, so
learning biology is important for us. | want to learn biology and
know more about it.

b’i-ﬂ
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| am interested in how the edges of the universe
are. | got interested in it because | saw a
program on TV. Since then |'ve imagined a lot
about the end of the universe. For example,
does it exist? How is it outside, etc.? It is not
clear from current science whether it exists or not. However, |
think that it is fun to imagine freely because it is not clear. | am
looking forward to someday understand it.




| am interested in science, especially materials
science. Today, many kinds of materials are
necessary for our daily lives. Unfortunately,
A )_ some of the materials have problems, for

example, they will not decompose, they are
harmful for our body, or they require high manufacturing costs. |
think it is difficult to solve these problems. However, | think it is
not impossible to solve these problems, too. In order to solve
these problems, | want to study materials science and make new
materials that can solve them.

BERIDHEIESEZR

| am interested in the origin of life; how
substance became living things.

| read a book about that when | was a third
grader of junior high, and have wondered since
then. How did substances get the ability to copy
themselves, control chemical reactions subtly in their body? Why
were proteins chosen to shape living things? How can we
demonstrate the origin of life in a lab? Questions never end. |
want to be a scientist in the future and endeavor to discover
answers.
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| am interested in industry, because | like to
make things. Especially, | am interested in the
internet of things, so the basic seminars on
September 30th made me happy. | tried starting
to study HTML which is a kind of programming
language. It is very exciting but very difficult, so | will continue my
effort. | think marketing is necessary for industry to develop, so |
am interested in marketing, too. However, | think that | may find
other more interesting things for me, so | want to study more
things.

JRE A

BERIMIEERR

| am very interested in biological fields. That is,
because in the biological fields one can learn
various things such as the structure of the
human body and the structure of the
ecosystem. My favorite thing in biotechnology is
about human blood and the nervous system. Because blood
constituents that block wounds come out when a human being is
injured and fine parts are made precisely like motor nerves and
sensory nerves.

HHADELFEEFPR

Hello. | am interested in earth science
nowadays. A lot of happenings such as
eruptions, big earthquakes and global warming
occur around the world. These events scare
human beings and kill many people and make
me very sad. However, there are wonderful findings such as the
discovery of a new planet. These topics make me excited. The
word “science” comes from the Latin word “scientia” which
means knowing. | want to find out all about this planet we will live
on from now on!

HIADET TFEFFR

Do you know plastic which is able to return to
the soil, or “biodegradable plastic”?

This plastic can substitute for common plastic,
and it is better for the environment than the
usual one. Material engineering makes it
possible to develop such materials. On the other hand, this field
plays a role in artificial bones, contact lenses and so on. | think
things becoming more useful or better for the environment is
connected with making people happy. That is why I'm interested
in “material engineering.”

Ml B TVFMIAELEFAR

I'm interested in the functions of the brain. My
grandmother has had dementia. The
progression of this disease can be controlled.
But dementia cannot be cured. | believe in the
likelihood of complete recovery. By the way,
why do humans laugh? What are the advantages of laughing? The
brain is mysterious for me. So | would like to learn about it. And |
would like to see the future in which the functions of the brain
become clear.

RESHEEFFR

| especially like chemistry in science. Because |
think it is very wonderful to represent by a
formula the things in the world we cannot see.
From the formula, we can find many things. For
example, how the reaction occurs and which
atoms compounded to generate the compound. When | find it, |
will be happy. And | also feel the charm of atoms whose function
is difficult one by one. | like to understand those structural
formulas. | want to study chemistry more and more.

B X2 BHHOELFESER

| have been interested in pharmacy since | was
an elementary school student, because | have
sensitive skin naturally and the cause could not
be found easily. | had a hard time. So, | can a
little understand the feelings of people who are
suffering from disease. | want to study a wide range of science
and get a job which can help sick people by medicine. | think that
I will try to find the field most valuable for pharmacy in this
program.

BERITESIEEEPR

| am interested in quantum mechanics. As you
know, researchers always produce a lot of
useful machines and tools that surprise us
today. For example, we have transistors, liquid
crystal displays, and light emitting diodes. To
make them has much to do with quantum mechanics. | would like
to create things like them in the future. However, quantum
mechanics has many interesting mysteries yet. So | am studying
hard to solve them and | would like to research it in university.
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