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Tools as English language and perseverance to get achievements are fundamental. The
fact of learning English and meeting the world are not in opposition to traditions and culture,
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[Recent Developments and Open Problems
in Very High Energy Universe]

[Understanding Black Holes using Information
Technologies.]

Isolation of chamazulene from blue tansy oil using liquid
carbon dioxide as solvent for extraction and TLC
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Creation of organisms with different types of mitochondria
(RESPIVRUPHEET 3 ET VIO ER)

The filamentous fungus Neurospora crassa has
been studied as a model organism in genetics,
because of its heat stable ascospore, which survives
at 60°C for 45 min, a temperature that sterilizes other
microbes, and which has unique characteristics in
the elimination of surplus gene duplication. | had an
interest how this fungus behaved if mitochondria
from different origins were made to coexist in the
same cell. To probe this enigma, | planned to
establish two Neurospora strains which had different
origins combined with distinct auxotrophies: nicotinic
acid requiring Oak-Ridge (OR), and pantothenic acid
requiring Mauriceville (MV). Mitochondria in each

= AR SLEmIARIEESK

strain were visualized by introducing fusion proteins
of mitochondrial marker ARG4 with GFP (indicating
green fluorescent mitochondria in the OR), or with
mCherry (pink in the MV), respectively. | thought that
coexistence of two kinds of mitochondria might be
achieved by complementation of each auxotroph
after hyphal fusion. | could establish the OR based
strain but failed with the MV strain. | think that, since
the homologous recombination repair system doesn’t
function sufficiently in the Mauriceville strain, the
targeted gene integration, which replaces the gene
for pantothenic acid synthesis with the marker gene,
may be significantly reduced.
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An Enumeration of Prime Antimagic Squares of Order 3
(BRF|HT VFEDER)

4 |10
2 3
9 1

A prime antimagic square is a kind of Magic Square,
which consists of numbers placed in an n x n square
following certain rules. 1st, put prime numbers into
the n x n square. 2nd, do not use the same number
twice. 3rd, column, row, and diagonal sums are
consecutive prime numbers. We used Mathematica
to construct an integer number sequence in which
all prime numbers are arranged in ascending order.
The following describes how to enumerate prime
antimagic squares of the third Order. 1st, collect
triples of prime numbers that add up to prime

FE TK SERTRISSRE

numbers. 2nd, collect ones that combine so that
column sums become prime numbers. 3rd, collect
such triples of triples that do not duplicate numbers.
4th, collect ones whose prime numbers appearing
as sums of columns and rows are less than or equal
to 7 positions apart in the prime number sequence.
5th, collect ones where the diagonal sums become
prime. 6th, collect items whose distances in the
prime number sequence of the largest prime
number and the smallest prime number appearing
as the sum of column, row, and diagonal are 7.
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Comparison of resistance of photosynthesis to strong light between
CAM and C3 plants CAM (&8 & C3HEMICH 1T DS R D IEIETHEDELER)

It is known that C3 plants reduce their
photosynthetic activity in strong light. By contrast,
CAM plants are believed to keep up their
photosynthetic activity in strong light more than C3
plants, because CAM plants store CO, as malic acid
in their vacuoles at night and release CO, behind the
closed stomata during the day. To make of sure it,
Sedum praealtum, a CAM plant, and Catharanthus
roseus a C3 plant, were exposed to strong light
(1,000 pymol photons m? s°') and the maximum
photosynthetic activity (Fv/Fm) was measured by
chlorophyll fluorescence analysis. As a result, it was

shown that photosynthesis activity of C. roseus was
slightly higher than that of S. praealtum after the
exposure to strong light. Besides, Kurosawa (2018;
bachelor thesis) has shown that photosynthetic
activity of Arabidopsis thaliana is lower than that of
S. praealtum after the exposure to strong light.
Therefore, it is thought that the resistance of plants
to strong light is influenced not only by whether
plants carry on CAM photosynthesis or not, but also
by other factors such as the heat dissipation system
and the active oxygen scavenging system.
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The Role of Autophagy in Senescence of the moss Physcomitrella
(EXYUHRITICHIIBELLDT—FT7I—D1EE])
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Autophagy is a mechanism of protein degradation and
supplies amino acids for cells to create new proteins. It
has been reported in Arabidopsis and some other
plants that the autophagy-related-gene-disrupted (afg)
mutants senesce earlier and faster than wild-type
plants. But it is not yet understood how autophagy
accelerates senescing processes. We thus tried to
reveal the role of autophagy in N-starvation-induced
and darkness-induced senescence using the moss
Physcomitrella.

We used 3 types of atg mutants (atg3, atg5, and
atg7), a mutant into which the wild-type gene had been
re-introduced (atg5+ATG5), and the wild type plant
(WT). Physcomitrella protonemal cells were cultured
on the nutrient-sufficient BCDATG agar medium at
25°C under light for 7 days. In experiments for
N-starvation-induced senescence, the colonies were
transferred onto agar media lacking nitrogen but
containing various concentrations of casamino acids,
and cultured under light for 5 days at 25°C. In

TH HE SEOKETFARHBESRR

experiments for darkness-induced senescence, the
colonies were transferred onto agar media containing
various concentrations of casamino acids, and cultured
in the dark at 25°C for 7 days.

We observed that senescence of atg mutants was
more accelerated than that of WT and atg5+ATG5
both under N-starvation conditions and in the dark. The
addition of casamino acids decelerated senescence of
atg mutants and decreased the difference of
senescence rates between aig mutants and WT, but
the concentration of casamino acids needed to nullify
the difference in the dark was vastly higher than that
under N-starvation conditions. Therefore, we thought
that senescence of atg mutants is accelerated because
of a terrible amino acid shortage caused by autophagy
deficiency. However, factors other than amino acids are
likely to be involved in the accelerated senescence of
atg mutants in the dark. In the future, we should
measure amino acid concentrations in cells.
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Spectroscopic observations of Pre-main sequence stars and Giants
(MERINBEERICOVTDGAERRAICKDHHR)
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Crystal polymorphism Ammonium aquabis(malonato)oxidovanadate(lV).
New anhydrate crystal
(PO7ER(ROFM)AFIRNFIILIV)EEZ VEZD LDBREZRE  FLWLWEKER)
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Diammonium aquabis(malonato)oxidovanadate(1V),
(NH,),[VO(C_H,0,),(H,0)], which was obtained from
a reaction of ammonium malonate with ammonium
metavanadate(V) in H,0, was crystalized in
anhydrate crystals by vapor diffusion of ethanol into
an agueous solution. In the complex anion, two
malonate ligands coordinated to the V(IV) center in
either syn- or amphi-conformation on the equatorial
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plane, and a water molecule located at trans position
to the oxide O atom. The crystal contained the
crystallographically inequivalent two complexes. The
complex anions interacted with the counter cations
and the adjacent anions through hydrogen bonding.
The crystal structure presented alternate stacks of
the layers consisting of either syn- or amphi-isomers
with the aid of the hydrogen bondings.
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Study on The Effect of Pressure on Polymerization of Amino Acids
(PE/BOEBSICHITIENDOHEDHR)
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Abstract: The ocean floor hydrothermal field may
have been an initial life environment. Polymerization
of amino acids under hot water conditions has been
confirmed, but there are few in situ observation
experiments at high pressure. A room temperature
high pressure experiment on L-Valine which is one

kind of amino acid was carried out. As a result of
Raman analysis under room temperature conditions,
no structural change was observed. L-Valine may be
stable in low temperature ocean floor hot water
areas.





