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Abstract: At least five isoforms of microtubule-associated protein 4 (MAP4) are derived
from a single gene by alternative mRNA splicing. We previously reported the predominant lo-
calization of a neural cell-specific isoform of MAP4 (MAP4-SP) over the ubiquitously expressed
1soform (MAP4-LP) in neuronal growth cones. In the present study, we closely examined the
distribution of MAP4 isoforms tagged with fluorophores in neuroblastoma cells. When the two
isoforms were co-expressed in living cells, both MAPs showed filamentous distributions, indi-
cating their co-localization with microtubules. Computer-aided image analysis revealed that
MAP4-SP was the predominant species in neurites, neurite branching regions, and growth
cones. Irruption of MAP4 fluorescence was occasionally observed in growth cones, through the
transition zone up to the actin-rich region. A blind test suggested that more MAP4-SP is local-
ized in the transition zone, as compared to MAP4-LP. We concluded that MAP4-SP is distrib-
uted in specialized subcellular compartments that are enriched with dynamic microtubules.
The differential localization of the isoform should underlie its unique function in neural cells.

Keywords: microtubule, microtubule-associated protein 4 (MAP4), growth cone, neural MAP4

Introduction
Microtubules are highly dynamic cytoskeletal polymers
that undergo continual assembly and disassembly within
cells. The organization and dynamics of microtubules
depend on interactions with numerous microtubule-
associated proteins (MAPs)*. MAP4 is a major non-neural
MAP involved in the organization and stabilization of
microtubules during various cellular activities”. Multiple
isoforms of MAP4 are generated by alternative splicing in
mammalian tissues®?.

We previously identified a unique MAP4 isoform (MAP4-
SP) lacking a large portion of the Pro-rich region, and
found that its distribution is restricted to neural ectoderm-

derived cells and tissues® (Fig. 1). We compared the

*Abbreviations: MAP(s), microtubule-associated protein(s); Pro-
rich, proline-rich; MAP4-SP, a neural cell-specific isoform of
MAP4; MAP4-LP, a ubiquitously expressed isoform of MAP4;
EGFP, EYFP, and ECFP, enhanced green, yellow, and cyan fluo-
rescent proteins, respectively.

activities of MAP4-SP and MAP4-LP, the conventional
full-length isoform. The results revealed that the
microtubule-binding affinity of MAP4-SP is slightly lower
than that of MAP4-LP?, and microtubules decorated with
MAP4-SP are more sensitive to depolymerization stimuli
than those bound with MAP4-LP”. In addition, the
turnover of MAP4-SP between the microtubule-bound and
-unbound states occurs at a rate 2-4 times faster than that
of MAP4-LP in living cells”. These results suggested that
the principal role of MAP4-SP is to modulate the dynamic
instability required for rapid microtubule organization in
developing neurons.

Fluorophore-tagged MAP4-SP was detected in the distal
area of developing neurites, where actin filaments are
abundant?. Immunostaining of cortical neurons revealed
the patchy staining pattern of MAP4 in the cell bodies
and processes”. These results suggested that MAP4-

SP interacts with other structures than microtubules in

©Research Institute for Integrated Science, Kanagawa University
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these areas, with the most promising candidate being
filamentous actin. Based on a working hypothesis that
MAP4-SP acts as a mediator between microtubules and
actin filaments at a particular region in neurons, we tested
the interaction between purified MAP4 and reconstituted
actin filaments, and proved that MAP4 actually binds to
actin filaments in vitro®. However, the role of MAP4-SP
in living neural cells has remained elusive.

To address this issue, we observed in this study the
subcellular localizations of MAP4-SP and -LP tagged with
fluorophores in NG108-15 cells. The localizations of the
two isoforms in developing growth cones were compared
in detail. The possible co-localization with actin filaments

was also examined.

Materials and Methods

NG108-15 cells were maintained as described
previously®®. For cell observations, NG108-15 cells
were cultured on cover slips coated with 0.01% poly-L-
lysine and 12.5 ng/ml laminine. Cells were transiently
transfected with expression plasmids, pEYFP-MAP4-
SP, pECFP-MAP4-LP, pEGFP-MAP4-SP and pEGFP-
MAP4-LP, for MAP4 visualization®. Transfections were
performed 24-48 h prior to the image acquisition, using
the SuperFect transfection reagent (QIAGEN K.K., Tokyo,
Japan), according to the standard protocol.

Live imaging of transfected cells was reported previously
®. All images were analyzed by the Imaged software
(NIH, USA). The images of EYFP-MAP4-SP and ECFP-
MAP4-LP were merged into a single picture, after
fluorescence intensity calibration. Fluorescence imaging
of growth cones containing rhodamine-phalloidin-labeled
actin filaments and EGFP-coupled MAP4 isoforms was
performed as described previously”.

The blind test to assess the distribution pattern of MAP4
in growth cones was performed as follows: we prepared
213 images in total (124 images for SP and 89 for LP)
showing the distributions of actin filaments and MAP4
isoforms in growth cones. All images were randomly
presented to a tester, who was uninformed about the
experimental details. The tester judged whether or not
the green fluorescence in each image was fully distributed
in the transition zone. The results of the tester’s
judgments were processed to determine the dependence of

the distribution pattern on the MAP4 species.

Results

When expression plasmids for the two MAP4 isoforms

Projection Domain Microtubule-binding Domain
T T

Pro-rich  Repeat Téil
MAP4-LP Region IReglon R?glon

(1) '—I'ITI'II_l {1098)

MAP4-SP
(1) [ T HNNNN ] (1026)
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Fig.1. Schematic structures of MAP4 isoforms. MAP4-
LP (upper) and SP (lower) are shown. The amino acid
residues are numbered. The nomenclatures of the do-
mains and subdomains are according to our previous
reports3?.

were transfected into NG108-15 cells, both MAPs showed
filamentous distributions, indicating their co-localization
with microtubules (Fig. 2B and 2C). The staining patterns
appeared to be uniform throughout the cell, and selective
binding to a certain subset of microtubules was hardly
detected for both MAPs. However, the merged image
(Fig. 2D) clearly showed the color gradation ranging from
red to green (in this figure, MAP4-SP fluorescence is
red, and MAP4-LP fluorescence is green), indicating the
different distributions of the two MAPs. To assess their
localizations more accurately, the fluorescence intensity
of every pixel was computationally analyzed, to determine
which of the two was dominant at the site. MAP4-LP
was dominant in most of the cytoplasm of the cell body,
while MAP4-SP was the predominant species in neurites,
neurite branching regions, and growth cones (Fig. 2E).
Next, we inspected the localization of MAP4 isoforms in
growth cones (Fig. 3). For this purpose, actin filaments
were stained with rhodamine-phalloidin, to visualize
the lamellipodia and leading edges of the cell. Since
microtubules are considered to be restricted to the
proximal region of growth cones, the MAP4-derived
fluorescence should also be observed in that region, in
agreement with our results (Fig. 3A shows a couple of
examples). However, the irruption of MAP4 fluorescence,
through the transition zone up to the actin-rich region,
was sometimes observed in addition to the fluorescence
in the proximal region (Fig. 3A, upper panels). Based on
the extent of the irruption, the staining patterns of the
transition zone were roughly divided into two groups: one
with the fully distributed pattern, in which the entire
transition zone was stained with MAP4 fluorescence (Fig.
3A, upper panels), and the other with the opposite (not
fully distributed) pattern, in which the MAP4 fluorescence
was hardly detected in the transition zone (Fig. 3B, lower

panels). To determine whether the different staining
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Fig.2. Live cell observation of an NG108-15 cell ex-
pressing MAP4 isoforms. NG108-15 cells were co-
transfected with two MAP4 constructs and observed
by fluorescence microscopy. A, a phase-contrast mi-
croscopic image of the cell. B and C, fluorescence mi-
crographs depicting the distributions of EYFP-MAP4-
SP (B) and ECFP-MAP4-LP (C). D, merged image
of B and C. EYFP fluorescence is colored red, while
ECFP is green. E, the data in B and C were processed
to show the dominant MAP species in each spot in the
cell. The fluorescence intensities of each pixel at the
same spot in B and C were compared, and the spot is
colored red when the intensity of EYFP was higher.
Otherwise, the spot is colored white. The bars indicate
10 pm.

patterns resulted from the differences in the MAP4
species, we performed a blind test, as described in the
materials and methods section. A strong correlation
between the distribution pattern and the MAP4 species
was evident (Fig. 3B): among growth cones expressing
EGFP-MAP4-SP, approximately 60% were classified
into the fully distributed pattern, while the percentage
dropped to 37% for those expressing EGFP-MAP4-LP.
These results indicated that MAP4-SP localizes more
readily than MAP4-LP to the transition zone.

Discussion
MAP4 undergoes regulated alternative splicing,

resulting in the production of at least five

2-4)

isoforms®?. We previously focused on the difference

A

Actinfilaments merge

'4
fully %
distributed
 —
notfully
distributed
B MAP4-SP MAP4-LP
not fully fully not fully fully
distributed tributed  distributed stributed
40.3% 59.7% 62.9% 37.1%

Fig.3. Localization of MAP4 isoforms in the transition
zone of a growth cone. A. typical images showing two
types of MAP4 distributions in the transition zone.
Cells were double-stained with rhodamine-phalloidin-
labeled actin and EGFP-coupled MAP4 isoforms. In
the merged panels, actin fluorescence is colored red,
while MAP4 fluorescence is green. Upper panels, a
growth cone with fully distributed EGFP fluorescence
in the transition zone. Lower panels, a growth cone
without fully distributed EGFP fluorescence. Bars in-
dicate 10 um. B. circle graphs showing the frequencies
of each distribution type in growth cones expressing
MAP4 isoforms. The population was 124 for MAP4-SP
and 89 for MAP4-LP.

between two isoforms, a neural cell-specific isoform
with a deletion in the Pro-rich region (MAP4-SP)
and a full-length isoform (MAP4-LP). We reported
the relatively low microtubule-stabilizing activity
of MAP4-SP both in vitro and in vivo*®. Although
no difference in their localizations was detectable
in hepatoma cells?, we often observed the intrusion
of MAP4-SP decorated microtubules into the
growth cones of NG108-15 cells. In the neuronal
cells, the MAP4-LP decorated microtubules were
contrastingly restricted to the proximal regions®?.
The distinctive localization of MAP4-SP is quite
likely to be related to the function of the neural-
specific isoform?.

In this study, we transfected NG108-15 cells
with the expression plasmids for fluorophore-
conjugated MAP4-SP and MAP4-LP, and examined
their intracellular distributions. The subcellular
localizations of the two isoforms largely overlapped,
but a distinctive tendency was also observed
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for MAP4-SP: it was predominantly localized in
neurites, neurite branching regions, and growth
cones (Fig. 2). A careful examination revealed an
enrichment of MAP4-SP in the transition zone of
the growth cone, as compared to MAP4-LP (Fig.
3). This greatly supported our previous observation
that MAP4-SP was detected in the transition zone,
where MAP4-LP was hardly observed?. These
results suggested that MAP4-SP is concentrated in
a neural cell-specific domain, where it performs its
distinct functions.

How do the MAP4 isoforms become differentially
localized? The localization of MAP4 isoforms can
be regulated by the difference in their affinities
Since MAP4-SP is easily
detached from microtubules*?, this isoform may

to microtubules.

be preferentially displaced to newly polymerized
microtubules in the transition zones. We previously
reported that microtubules decorated with the
microtubule-binding domain fragment of MAP4-SP
do not form bundles and maintain constant spacing
between them, while the MAP4-LP fragment-bound
microtubules form tight bundles without spaces®.
We also previously discussed the possibility of a
conformational difference between MAP4-SP and LLP
on microtubules. Based on these ideas, we proposed
that MAP4 adopts at least two conformations
upon binding to microtubules: one is a compact
conformation, and the other is a loosely packed,
bulky conformation (manuscript in preparation).
Since the conformation of MAP4 could directly
influence its affinity to microtubules, MAP4 in the
compact conformation may bind to microtubules
tightly and efficiently stabilize them, while in the
bulky conformation, MAP4 may bind weakly to
microtubules and exhibit poor stabilizing activity.
The bulky conformation may originally be a folding
intermediate, which is eventually transformed
into the compact form on microtubules, but MAP4-
SP cannot undergo this transformation because of
the deletion in the Pro-rich region. This scheme is
llustrated in Fig. 4.

It is also possible that MAP4-binding proteins
serve as regulators of MAP4 localization. Septins,
an evolutionarily conserved family of GTPases,
bind to MAP4 in the Pro-rich region to prevent
the MAP from binding to microtubules'?. We
reported previously that septin2, a septin monomer

A MAP4-LP
Bulky Compact
\/_41\ conformation conformation
< 2 % {—

L) ) b )

newly polymerized preexisting \
microtubule
B MAPA4-SP
/ X conformation
] ). — \ )
newly polymerized preexisting N
microtubule

Fig.4. Schematic illustration of the activity-based
regulation of MAP4 isoform localization. A. MAP4-
LP transforms from a bulky conformation to a compact
form on microtubules. MAP4-LP in the compact con-
formation binds to microtubules tightly, remains there
for a long time, and efficiently stabilizes them. Conse-
quently, MAP4-LP can be the dominant species in pre-
existing microtubules. Few MAP4-LP molecules bind
to newly polymerized microtubules, because of their
binding to preexisting ones in the compact conforma-
tion. B. MAP4-SP cannot undergo the transformation
to the compact form, because of the deletion in the Pro-
rich region. Since MAP4 in the bulky conformation
binds to microtubules only weakly, it is easily released
from preexisting microtubules, and migrates to other
sites where newly polymerized, dynamic microtubules
are abundant. Septins facilitate the migration, since
they efficiently inhibit MAP4 binding to preexisting
microtubules.

protein, inhibited the microtubule-binding activity
of MAP4-SP more efficiently than that of MAP4-
LP in vitro®. Septins may prevent MAP4-SP from
binding to preexisting microtubules, resulting in
the displacement of the isoform to the septin-free
regions, where it can bind to newly polymerized
microtubules. Dynamic microtubules decorated
with MAP4-SP may migrate into the regions
that normally lack stable microtubules, such as
the growth cone periphery, and modulate actin—
microtubule interactions there. Further time-lapse
imaging analyses of the dynamics of MAP4-bound
microtubules will help to clarify the specific function
of MAP4-SP in the growth cones.
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Abstract: Creation from nothing as proposed by Vilenkin is one possible scenario in quantum
cosmology. In this paper, based upon this model, the probability of quantum tunneling of the
(d + 1)—dimensional universe when d = 3 is calculated. The existence of the wave functional of
the universe is postulated and it is assumed that the solution of the Wheeler—DeWitt equation
should describe cosmic evolution in the region where the quantum effect of gravitation would be
dominant. The equation can then be derived once the Hamiltonian is obtained. Similarly to the
Vilenkin’s model, a spatially homogeneous and isotropic metric is employed. However, the number
of spatial dimensions is not limited to three. For simplicity, only the closed version of the universe
is used so that the volume of the whole space is finite. In such cases, the evolution of the universe
can be parameterized by a single dynamical parameter called the scale factor which depicts the
size of the universe. Hence the wave functional of the universe becomes a function that depends
on the scale factor. The potential that the universe obeys has a barrier between the state where
the scale factor equals zero and that where the scale factor has a finite amplitude. Using the WKB
approximation, the creation possibility of the universe is calculated by analogy with a tunneling
process in quantum mechanics. The size of the created universe is determined by the cosmological
constant, that is, the vacuum energy density. In addition to the preceding claim that the larger
the vacuum energy becomes, the smaller the creation probability is, the result in this paper show
that the higher the spatial dimension, the steeper the decrease of the creation probability of a
larger universe, although the tunneling probability of the Planck size universe does not exhibit a
monotonous tendency in accordance with the spatial dimension.

Keywords: creation probability of universe, quantum cosmology, extra dimension
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Growth of Carbon Nanotubes using Total Vacuum Processes
and Characterization of Co Nano-particles by RHEED/STM
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Abstract: We have investigated total vacuum processes for fabricating carbon nanotubes
(CNTs) without exposure to air to avoid oxidation of catalytic metal species. Various metal
nano-particles have been used as catalytic species for CNT growth. However, oxidation of
metal atoms is thought to be inappropriate for CNT growth. Pure metal nano-particles with-
out oxygen atoms are thought to be suitable for catalytic growth of CNTs. Thus, oxidation of
these metal nano-particles before growing CNTs should be avoided. Total vacuum processes
for the formation of metal nano-particles and successive growth of CNTs are the most appro-
priate . We have developed an apparatus for formation of metal nano-particles on the HOPG
(Highly Oriented Pyrolytic Graphite) substrate by metal evaporation from a heated vessel, and
for CNT growth using a CAS (Cracking Atom Source), utilizing a STM (Scanning Tunneling
Microscope) high-vacuum chamber. Furthermore, a RHEED (Reflection High Energy Electron
Diffraction) instrument is incorporated into this chamber, enabling observation of the crystal
orientations of crystalline metal nano-particles on the substrate and of the HOPG substrate it-
self. We have improved the metal evaporating methods from filament heating to a vessel heat-
ing process. This change improves the uniformity of the two-dimensional distributions of metal
nano-particles on the surface of the substrate. We have ascertained the uniformities and the
crystalline orientation of Co nano-particles on the HOPG substrate, and ascertained the ori-
entation of the HOPG substrate itself, by observing RHEED patterns and STM images. Fur-
thermore, we have discussed the possibility of improving the controllability of sizes and size-
dispersions for metal nano-particles by introducing point defects on the surface of the HOPG
substrate via ion beam irradiation, such as Ar ions. This is because point defects might become
traps of migrating metal atoms, before the metal atoms gather together and grow to nano-par-
ticles. Thus, these metal nano-particles become well-defined nucleationsites for CNT growth.
If the surface of the HOPG substrate is completely flat, the evaporated metal atoms migrate
on the surface of the substrate in random directions, and nucleate nano-particles by accidental
collisions between these metal atoms. Therefore, restricted point defects on the surface of the
substrate might enhance the controllability of sizes and size-dispersions of well-defined metal
nano-particles.

Keywords: CNT, catalysis, metal nano-particles, total vacuum processes, RHEED, STM,
CAS, CVD, Ar ion guns, filament evaporation, vessel evaporation, HOPG substrate
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Abstract: We experimentally studied both the Si crystal direction and the impurity dopant
density dependence of quantum confinement effects (phonon confinement effects (PCE) and
band structure modulation (BSM)) in a two-dimensional (2D) Si layer. By polarization Raman
spectroscopy, in the asymmetrical broadening region of Raman spectra owing to the PCEs in
the 2D Si layer, we demonstrated that the incident laser polarization direction dependence of
the Raman intensity deviates from the Raman selection rule. However, a photoluminescence
(PL) method shows that the bandgap Ec¢ expansion is isotropic in the 2D Si layer. In contrast,
the E¢ narrowing effects of n* 2D-Si are much smaller than those of conventional 3D n*-Si,
which is characteristic of 2D-Si. However, Raman spectroscopy shows that the PCEs are com-
pletely independent of the phosphorous dopant density of n* 2D-Si. Consequently, it is very
important to reconstruct future MOS devices composed of 2D-Si layers, considering the above
2D-Si characteristics of PCE and BSM.

Keywords: 2D-Si, phonon confinement, uncertainty principle, Raman spectroscopy, band
structure modulation, photoluminescence, polarization, crystal direction, impurity dopant,
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Abstract: With the development of the Internet, Web service functions, such as search en-
gine service functions and Map service functions, become more important and convenient for

the integration of various services on the Web. Currently, however, most existing Web sites do

not provide Web service functions. In this paper, a partial information extraction technology

based method is proposed to automatically construct Web service functions from general Web

applications quickly and easily. The experiment shows that this approach is applicable to vari-

ous kinds of Web sites such as the BBC country profiles site and CNN news search site.

Keywords: Web application, Web service function, information extraction
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<p>Workers urged: Go home and multiply</p>

</NewsTitle>
<NewsLink>
<p>http://search.cnn.com/arProcessing.jsp?sType=news&amp:docID=...</p>

<p>http//search.cnn.com/arProcessing. jsp?sType=news&amp:docID=...</p>

</NewsLink>
<fitem>

</result>

%] 8. CNN = = — A5 Web ¥ — & A D H Ik 1.



W

3. ¥—U—FK&xANL L, ERLIHMmE S\ Z—
VN L o TRBRERN—T0 0 BHIOE 1
WA L C XML CiET X 512, Web ¥—
EADA L H—T 2 —AERE

Web th—E X319 DGR OF % X 8 12T,

wf v

53 1 e Y FE ORI 24T © 72, US kit Yahoo
DRy I R=VIIFRRIN TS =2 —AFEHEY
7= CNN.com @ kv 7 ~—0 “Latest
News” IZFR RSN TWDH=a—ARHEY 7D
~—, BBC Country Profiles D45 [E « Hiulik o> 17
A= %I L7, Yahoo & CNN.com (== —A
2 A hvliiEAL, BhEEE %, BBC Country
Profiles | [E - M4, HI, JEAREH, HHO5
Baftktgel L,

VAT U MR = OEFITHEN L= %
L TR LD L SNV R
KLIRT, WTHNOEEH, 12O AT T FX
A= TREOR—=V| TR TE D, Yahoo News,
CNN.com DA, 2 X—=Y N1 >HOL AT T b
NG — TP =Y LI s e o 72, BBC
Country Profiles DA% 37 X—U ko 7208, &
HIZ2DDR—=U NG LA T T NRE— BT
HZEIZED, BTOR=UN3IODLAT 7 kX
H = DUWTIUNTHIST D & flr s,

FNENDR—=U0 b O E RO RS R %
# 21279, Yahoo & CNN.com @ = = — A H AR
N, TARTOX—=UNL ELLTtER, =2
— A X A FUlE, Yahoo D_X—I BT+ _TIEL
<HiHT& 7273, CNN.com Tlik, A A H A bv

F1. VAT T MR = G — U

S as INE— B
F1k e e =
Yahoo 76 74 75 76
CNN.com 31 29 30 31
BBC Country Profiles 267 230 259 267
# 2. BERIEROA SR
Yahoo CNN.com

P ESE S
ZA K| 761 0 | 30 | 1
AL 76 | 0 | 31 0
G5 64 | 12 | 25 6

BBC Country Profiles
i) K
[E - Huk4 267 0
i 255 12
Nk 239 38
HHDEE 244 23

oI EES < Web ¥ — © 2 BI%o ABIERTE 37

TIER<, ZOHEANIH DY T XA b Lz
NR=UN12obolz, HHEFTOREITHEH Lz
— NI T HA AR, FDAAL XA BIL
ONELFICTHoTZZ ENERTH D, FHIL,
Yahoo ® 12 ~X— <", CNN.com ® 6 X — 2D\
T, A& IR b0 AhH L7z, BBC Country
Profiles T, « M4 129 TR T & 728,
HIXIE 12 ~—2 ) EARBHRIL28 X—Y, BHOE
HIE 23 ~—TIZonT, AEIERRD b0 a
L7z, BWOERNZEDORX—VIFIE LI o720 |
BN ANBEIZH 720 L2 Z ENERTH D,
AREBRTIE, £V A Mo&E 3= F Dz
WCHIH BT 2 ET 27210 T, BV o2 TS
—UNBIEREHTE -, OB, Fix ODFIET
%, 22— HF O FEEAEIC X D HTML #1& o figfir <2
XPath OFLIRDOMLENT R <, ZE DO AE R /2=
— LRSI TE S,

b ST

A L TlE, Web ~X—20 6 OE A IFHM o RH F15
&L ENEFIF L7z Web ¥— b 2 B% o H @A pki%k
ERE L, BAOFEOFHIIILLTO LB Th
Do

1. AR E —ED Web R_—UR0TF — X (TR
EET, K72 Web =Y DT % 2 b2
Vor, BHBEOHHO LT —X A AT
Th b,

2. —YPIT I REEAEIX, GULIZ X S Hh
ETOIREDHTHDH, LA T U MF—
DRESS, TEEE T2 55 E T 255 15 S A
(XPath) DRk, HrEHROMEIT T TH
ciThbnsizd, 2—FEre s3I0 7
X HTML O %z ME & Ly,

3. VAT U M= EEE S SR OFEDNE
ERATHZLICED, 15O AT 7 kN
B o R E — o TS T RE AR — P D
FHNIEN D, kY, 2—FOlE¥RE
EROTZENTED,

4. Fex D Web Y — XD EKTFIEIL, #F
1) Web =— 7211 T72 <, Web 77V /r—
¥oa UISENIZ AR T D Web N — U b
HARETH D,

Fex ODFEIL, JavaScript D7 Z A 7 2 MAIT
FITSNDHT 0l T ARHIT 80T — % 2R Z
RV, Atk BT — X oMb AREE 72 B K DT,
ARFVEEPLR LT,



38

Science Journal of Kanagawa University Vol. 25

T
FUR THRFEMBFIERD % 0 & 0 B L
EFET

SCHR

1Y)

2)
3)

4)

BBC Country Profiles. http://news.bbc.co.uk/2/
hi/country_profiles/default.stm

CNN. http:/ /www.cnn.com.

Huy HP, Kawamura T and Hasegawa T (2005)
How to make Web sites talk together-Web service
solution. In: The Proceedings of the 14th Interna-
tional Conference on World Wide Web. pp.850-855.
Kelly PM, Coddington PD and Wendelborn AL
(2006) A simplified approach to Web service de-
velopment. In: The Proceedings of the 2006 Aus-
tralasian Workshops on Grid Computing and E-
research. pp.79—88.

5)

6)

)

8)

9)

Tatsubori M and Takashi K (2006) Decomposition
and abstraction of Web applications for Web ser-
vice extraction and composition. In: The Proceed-
ings of the 2006 International Conference on Web
Services. pp.859—-868.

Lu YH, Hong Y, Varia J and Lee D (2005) Pollock:
Automatic generation of virtual Web services from
Web sites. In: The Proceedings of the 2005 ACM
symposium on Applied Computing. pp.1650—1655.

Nanno T and Okumura M (2006) HTML2RSS: Au-
tomatic generation of RSS feed based on structure
analysis of HTML document. In: The Proceedings
of the 15th International Conference on World
Wide Web. pp.1075-1076.

Han H (2014) Extracting news from server side
databases by query interfaces. Comp. Info. Syst.
54(2) : pp.57-65.

HtmlParser. hitp://htmiparser.sourceforge.net/

10) HtmlUnit http://htmliparser.sourceforge.net/



Science Journal of Kanagawa University 25 : 39-49 (2014)

mE =0

T7ANKEEY—ECRADBART V25 VA r — 2 —HpipFRE—

AR 12

Bl 3k

I B WAL

A Formal Assurance Case for a File Sharing Service ~ Case Study ~

Yoshiki Kinoshita' %, Makoto Takeyama', Makoto Hirai' and Yoshifumi Yuasa'

! Department of Information Sciences, Faculty of Science, Kanagawa University Hiratsuka City,

Kanagawa 219-1293, Japan

2 To whom correspondence should be addressed. E-mail: yoshiki@kanagawa-u.ac.jp

Abstract: Assurance cases have been developed and maintained for many systems based on
confidence of the stakeholders. The stakeholders have various fields, special knowledge, pre-

conditions and vocabularies. This makes the confidence unclear and unstable. We propose a

formal assurance case to clarify the context. In this paper, we attempt to picture a sample for-

mal assurance case. We made the definition of the life cycle of a file sharing service. It consists

of not only the system but also the process for developing, operating, maintaining, achieving

accountabilities and making agreements. We also tried to describe the formal assurance case

using the Agda system, which is used for checking consistency of definition and logic.

Keywords: assurance case, dependability, security, maintainability, reliability, validation
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FEER MBI FEEDO—H TH 5 DEOS 'r& 2D
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DEOS 7ut A

Open Systems Dependability

KEEAL - BHALT 2BURD T 2T ATl BifEER
BT 2~ A~DERE L ZF THR LT
BETRE ), TOFRIIERTH Y BRI
AT DD EMRMEREZED D Z LIXET T HEIC
o TETWD, Flo, RIZINEEDTH, BRI
RBFSRITBHEICE ML, 2RSS 57208 —1
ARVAT LOERZRERSSND I EHEU,

B2 AT LD, Z0O X5 I H 557
Y % B GR D185 (Open Systems viewpoint) & FE5S,
BIRCROSNICTHEBATHREIT, LFD S Tho,

o [BERME 1 AT LD T 558k, BE)
FUERBRBESMICO VW TOME, —E R
&R D FEFE ORI 22, BRE T CHlL
BERHY . ZIUTEY v T TANEE S,

o b Y —ERAA~DOER (22— PHEE O
FEPED REER R E)RBRE (XY hU—7
WBERHY | A ESIEREE 2 &) N b LTz, VA
TADRELL L= LT, mmaEnEbn
Do

SR Tl 2L DOREE RV T AT A

ERLBEMENTH1-OICMEREIDOZ L%
Open Systems Dependability (OSD) & ’-O8, Z D%
BLOTZDIZ AT LANWUDERETA T A7 0E L
TDEOS 7rEZAZEB LTS, KRERO—DD
HEJIX, DEOS 7 at A Zih-7-1EH - IR Z T~
HENEBIAITH> Z LT, 207k 2ADERE W
ML, EBPT TS E L TIERR S LD S0,
BT a0 r—2A0F0 FERETHZ L TH
%, AEiTIZ, DEOS 7’rtERET v aF Ly Ar—
AZONWT, Afa CHLERFEPH TR T 5, Zhb
IZOWTOREANL Y 2RI 720,

DEOS ¥4 7

DEOS 7ut XA Tix, A7 47208 OSD Z#EFF Lo
DIKFEHNZ I — B X AR LelT 2 72912, DEOS
“EYA 7NV (K2 EHEND VAT AT A THA
IND—FEREREL T D, 2B, CEY T,
BAALZAE s LIcBx DYLiRET v 2T v Ay —
AWK LTIV, 2 D-Case LA TS, K
FROFMHNTIIZ N O OERITFFICHE S 1T 57
Wiz, LR, — BRI THD T a TR
=27 W5,

DEOS &Y A 7V Tlik, v AT LADOEAKIEN
1E % 7% (In-Operation Range) 75 &M LT, W
—ERICEENEL (FRI3ELEI ) K, £
IOBEIBICED HiEE 2HIEOY A 7V E LTE
HTWD,

O LolE, URAZ e EIC X FRNTEE LTz
BEECHT OO THD, ZDX D REENGEIR
THHIEIL, TOEDTHEFEETAEL T
X HOT, FREEXISY A 7 L (the failure response
cycle) EMEIXICWN D, ISR Z FIEEICRET 2
72 LCEMFICEmML, BERTZNIINHES Z &
T, REHRKIERRREE 72 D Miw. ¥ AT AT,
ZDIZDIE I EREZ i A TH <,
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ZALIGY A7)

SER
ERfH- | 27—k E
2 5541 =5

— BE9ZL-
= RIRZIE

¥ 2. DEQS —&EH 1 7 (SCik 1V /S F0ER8] ) .

H O OE DR, FANHEE Lo I BEF T3t 3
HHDTHDH, FANIHEE Lo EET, v A
7 NEH OFTHE & T D BRESRMEOMET U X7 54T
W, TR INBVWGEEICALLIDITLHAAT
DN, tolmatE L CHLRBRAETE 2N E )
nEELHDH, Fio, BETERhoTFFITLD)
HEARHCY A7 5D & & LIFREN > TLE
ITDITELDEELH D, Bbxtist A 7 v (the
change accommodation cycle) Tix, BLIRDIE LU B
BERMEOL ET, EEMSKREEDERFLLT R
TAOEME BRE CHEm L CERLEL, &
LT AT LEH/ERT 5,

Fo, BEETERWDS, HEHFSC—F R E0HE
BIZED, =R T HHERPEMT L2 LD
bbd, ZO%EL, P ERARV AT AOEM AT
EF L7 UL bR 0nD, HESNEE ~DOXIS &
FIEE. B bxtiat A 7 - TxHLd 5,

7at ZDEHH L SR

OSD O FEBLUZIZ, BIRE E O Y) 23t =T T8
R RTHD, ELY TiX, —ERAOREEET
bOHFEEFEZ I, TOFTHAFRMTEZHRE TS, L
L, VAT AETA T A I ATEHMICHEEL OF
N> TEY, LETHRENETNOEE (role)
WCHIL7ZZ3ABELZ R LTI L O T, FEHITZED
Ffx O —EADREOEFEZHETE, UoTH

FAR

et | =2 | g | =2+ |

—

HOHHBEMLLRT LN TE D, RERTIE, 2
NHHEREFLSOBREIZONT Y, ZOMAEE
OHIFHZWMEIZT 5, AEBRTIZ, BREOXRE &
LU TFDONSEAET 5D,

o N\FIERRHE (superior stakeholders) H&E#
SRR HE 72 E Y — v A0 A RS TG
THH, FFEERNboT- L 2O ERE%E
ZFDHEFE, TREROSENG, P—E R
WX L CEREFF-> TRV, TS ensE
C7-RRZITFER B A D,

® H3:% (service provider) ¥ AT LT A T A
INDOFERHTHY, F—EAEITONT,
AR EREFRE~OMABRELEZA D, VAT
LOEHZEHEIC, BRI L O % 5%
FIZ, ENENFEHEFLL TN D,

e EM# (operator) ¥ AT LEEM LT, ~—
PFICHFE— A 27T 58, FEENS,
EEE & EEIGT A 7 NV OFEEEZFE L
TEY, POERINEEHHE->TIND
2179, Hx OEAMRGLC, A& LzEE (18
ENDOH O, FBESDE D) 12OV T, Gl
HEEAD,

o ¥ (developer) o AT LhR0F DEFHE DK
L (AP B b &, LITRER) %
1T9%F, BAbRHEY A 7 MicB VT, F¥EH
MO T R ADEAZFEL THY, H#
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EESCHEME LB LB -T, VA
T LEHERT D, BT 0 A DOEMmIRTSC.
BEINTZVAT ACE LT, SHETLZA

Do
EBDEN T e MRRICE v IThha5A. M
OB ETHENUHELEZA D Z &2 D, Tz,
ZRELIZEB O A, RN T, F I3
CHZEETAZE b H D, ZOBHETYH, KK
PRI T OB 2 %50 LIk O S BB TH 1T
bbb, ZOFITEELLICED-HHABREN., HY
DENZEZRTICH I THLLHOEE L TEZe b
R, TD XD, Bt - HEREOHBICE T 5
HEAEOED SFITOWTIE, SR 2) TREMIZH U7,

DEOS 7R AL TV 2TF V Ar—R
DEOS 7'm & A Tld, ¥(BZEIEDOREZ EICBIfREH
TITol-i#mad T v 2T v A —A L LTtk d 5,
ZAUT R, BUZEBSRIEY OB ERTS T T
2. TOBEMHTEEEOERN o ENs Z &
(BRI . ZREEMUNEZbNTY Y —AFT
TOFEMETEL 2L (EBREN) 2L, i
EFORILE T, BRITBIFATRERIE CTHET Z LN T
&5,
AREBR T, AR & OBMALEL 2 SFAIC
BWTC, BRT v aF 027 —2% A5, HJificT
Bk Rz XS, BT v a T A — A%,
HIRDFR AT O #hr GBF (73 2T A r—2)
EMEEN TS H D) I T, @EmotHéed
Frbu =R L TBERERSY ] RS
EAL A RO, Eamlc ST LR E IR, ZZICES
| B SN ERECIRR SNAHESRMER, AL O
Rk E RS LCHEN W &2, FEADEEICE
WTHEE LT T, 7Y aF 27 —RICEET 5.
ZAUTEKY . A B OFE THEGRORTTRIC i
DAL, BENDEENEE - L&, BEREOH
T2 AR R B,
Ty aT A — AT T DEmDO I LT v
= 7 v Ak (assurance arguments) &\ 9, Zh
IZiE, REL DT T2Ho0EENH 5,
o u X K (product-based arguments) 7
2t ADOEWN, ERINDFEOE %
WL TWDZ L%, iR RECEBNT—4
OB STEDO TR, VAT ADT A MR
WZHEW TR %,

® 1z Ak (process-based arguments) 7 1
TANBEMICAIL CHEYITH D Z L&, EE
AT ORI X A 7 OEFRSCFFEIZEE W
Tt 3 Do

FNENDT V2T U A=A T ARy Nr—A
BILOatwRxr—X LS,

k1) T, e X7 MEEmMK o T oREERO
HEZBNZ LT, & OERBIETRD 22 M2 RGES
L7 A AT AR, Rk L TOT v a Ty
Ak LOMRICTEDZ L E2HNT0DH, AE
BRCIX, ZoOBxE2HICH LD, Y u X7 Nk
DA ba Y —~DOFREDOEERKIZONTH S
Ot AFEREITO 2 LI L, BARMICIE, BBER
AIFESRM:, B EF e Sl oWV T, BfRE o7
PUHIIRRE 229 &L O ZeiG8 %2, 7 u ' R ICHRI
\ZHAIATIR, TN DR ERT T oA r— 2%
TERLT %,

WBRT v 2T Ar—2 2B TIL, iHEL %
FHOEEDL, T v 2T v A — 2Oy
DORYUMEELZDHOTHY, ZHIFZFOERTD)
DFEFRD BIRIRILETH D W2 D,

Al THIV 5 58

7 7 A VY —E X KFS

AREBR TR LT HOE, HOHET a7 bO
7202, EELOMEETEH L WD 7 71 Lk
AV —bER2ThHd, 2z KFS &£ ) EEDOLFT
MRS, DATNICEE 2R D,

HBY . KRFBOWFEF — LN TOFERIE & x5
I3 L ILFEZED 7= D DI & DOIFRILAE.

AR © 2012 4F 7 A X 0 IR 2 BAth, Y—E A
EAMER 1L ALY, T r ey ST
% 201443 HE T,

IR B — L, F— L A X B AT, i,
SR & DO IR D A1, B K 5 AFEE D —Rp2—
YEEET D,

TR A 400 THRE, ~— Ry =T7 /YT b
v TR AMES XA ICSKFA DB - EAA
e, Xk, BA% - SRS L7z —Ho
FENIE RO, 73 2T v A — AVERAEBIE
R EOEKIE LN, ISR BRI O b
DTHY, b— BRI D EBH TRV, £
DOEMRILZ ZITEDR,)

INHIEFP—EARY AT LADQENEZED D DI,
BT REEMEO—EERK LTV 5,
EH RO RTHD VAT L X, RO4HOD
BENORERR SIS,
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7 7 A B — 3 (KFS-FS)
F—HE Ny T v FHar e a—4% (KFS-BC)
FIH#F FIEE (KFS-UM)

o ZHHE M TIEE (KFS-AM)

77 A — N, RO VPS 7 w3 a Z g
e o~y v BRI DO TH D, —T,
T=H Ry T v THarta—XFgER< 0 ThH
D, BEHEOEEIE T OMIERICHE SN TN D,

AT 7z, VAT LATA TH A 7 NIBITD
4 SDEEERTEELUTICR LT,

o rFIERURE : A DBFFCE | M), 7

nYx7 MEEHKRY

o FEEHMK - WFSUE B*, WISCE C, #f% A

o BHRHEMAL - il E D*X 4L), Hili#E EX £t

)

o EMFMHMK : WA B, HifiE EX )

JBZ Sk 2 AT 728 S OB B EEE TH 5,

54 7% 4 2 Tax 20

DEOS —&EY A 7 ik, &EERK - B3 - FHET
AT - #E (EFREH, BES) 0407 vtk
AMB LS TV D, Sk 11) TIE, 2 S ISR
EFRE G2 TWDH DT TR, & 2 T ARFERTIL,
VAT ENTA T AT at ROMFAARICEET S
HAT 284 (JIS) X 0170 2B &I Lz, 4H>DF
nt 2 L JISX 0170 OF 7 = Fat 2L Ox
it 10X ->TW 5,

# 1. DEOS 7utx & JISX0170 77 =7 uat A

DEOS 7ut & JISX0170 77 =) 7 u& A

BETRR FIERIRE ERFIHER, EoRE
- AT

(ikis SEGREN, F A, WGE

A T BAT, 2N PERER

EEEM, BEERHS A, RS
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ELTRIERBREEGEL VAT AEAERTH X
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A P EAPFEREMGHE EGELWT RO, B
B OBERNMENS Z Lo, EAAERGREE

NEBELTWD,
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AL, lEL LTUATABEEI L, EI2Hh
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A VAT LAEMHEORKEAE VAT ANHT &
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WX72vy, 7272 L, FEF DL W L2, JE
HAEICHE R L TUEIESED 2 EEH D, T rERAD
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A) V=R, FIEBMRE EETEDIER 72
EAREBOFHNICSH S, F72iX

B FIERRE B ECHE SN REENE X T
B3, D BT OFEESEAKT LT
5. FE

O RO OLNTREEIGNR LTz, FHEINT
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B E AR O EFAERRICAT 2 56158, B &
WENBOZEYMEL, EH— RV 52561 T
W5, ZhiE, AEFR T 0t 22BN TEEDB) &
T DTDIER L7 a ¥ ) Nr—2ADZ & T
HBH, TITIE, TNt A —RE L THRE
LTW5b,

EHAEIL, EH S e 20EMICE LT, it
ThHHEEE~ODRAETEZHAE>TWVD, EFECO) I
BIFLFEEFE~OHREIL, ENITHEYT D, #ES
NATERITIE, B2 RIOFEREIT TR, KK
DIFHR & 72 o T-BEESED i O b & ENn 5,
IR OZEIITER 7 — 2 12\ T b, BT
VaT U AT —AEHNTWAZ LT, ZOEET
PSRN AIRE & 72 0 . Bl OBIREIZAT 5 Z &R
T 5,

PZE 7 1 & Z DRI

BAFE 7w A TIL, BXEF - F - BEED 3 D DEH)
1179, BREIL, cT 57k REEnEND
HYFICRFET L ETHE a2 2 ED D, KR
FEBRIZB W T, 2D cH D XHHNT
D¥EBETLE LTI T,

HE T R R L HBEIL. VAT AEFEICAER
LCBREBEZET 5 &, REHESH I RL T
FTFooFut 252 ETH,

REIEEAOBEMIE, VAT ARV AT LEA
BRI, VAT AERENFFONEEELE
2. ENENOEM L 2EOREEFTRXEEDDHZ L
Thod, X7 e ARHNT 5 & HREEFFESE
S D, ZAUTLA T OFEMZH L T\ 5,

A BV AT LAEZRNFAEGFETOZOERIZH
THEHAZMIT 26X, TNHEMAE LIV R
T LNV AT AEMEEAT 2 LS, BIsE L
RAHELYENREEL WD,

GMEA ZRAET D720, BRHE LRGEHESE T
aXy Nr—AEERT 5, HEGREIOWRES, 7
nXy NigwmoA Ly b Y—~OEEIE, Hoicm
MENTZETHREAR TR L R, 20D X
UL R L— RA T 0N L B = — 7 EOIRE %
1Tolz, TNHLOIEBOZYMEIL, TrERX T —2
CERAET D,

FET o R FREEIT, R ARKT L
TEDOHREMER/I- L, FERYFIZZOTvkER
DBt E R T 5,

FEET 2O, FRRHEICE- T2V R
TAEBOREELTHIZ L THDH, FET AN
BT 5 &, RERE L TE AT ABERITEEI N,
HRGRBRAE R 5 E 5 B DR EER S ERER X



46 Science Journal of Kanagawa University Vol. 25

b, ZHHIFLLFOEMET,

A BVATLAERN, FRARFETOZOERIC
B AEE AT 2 L OfFE L, BB
WEENEZ TS,

SHEM YT IIBRA IR LT, BT o A0
HEMLZE->TWVD, FHA IXZOETOIZHD
LD ThH D, FEFEEREEITIL, ZOMIZTES
RO FNEe ENFEE N, FRFICRE S LD, K
FERCIL, EEEMICHOWCORTHEEZ R T 570,
FPHERIEEZIT 72, ZHiE, RHIOFEICL D
FHEEDOTRY VAT 2 XTFDHT0DFRTHD,
Z D%, HREKFIEOBE AT, F2E - HIRRRSE
DIEEZIT o120 TS DIFBDOZ YT T vt %
Ir— A TTHRRET 5,

EE a2 FESaE ARKH LT, BTO
VAT LEENFEEIND L HRFITIZOT et
A &PET 5,

BT oADK T RN LY, BREIZZO
REC, VAT ANV AT MEFEETZ L 2
FETETCVDIFTTHD, L, ZIUIBHFHR
NTEBEIN-A Ly bePo— It B BEThY, #
DEFETHEEE~ORPBELZREDNE VD RIT
RENFED, FEFK LG TE DEBIN LT,
VAT KN EERT DRERALEIT O Z L0, R
FAE B ADOBTH D, Ot AT D
L BENRVAT AL LTHAESN, £-HEM L
U CHRAEHRIG 353 & GRS s EXMER S 5,
THHIFLL T2 LTV 5,

A HRAEEE E R E I S RIRIC 2 TR T IUE,
VAT LINVAT AEMEEAT L, FE
FEFRBRENEE LTS,

B) AT ADRAEERNS E 2 I REEIC A TH
F& L7 2 & DFEERD, MEEf ARG FICL Y &
ZHITWND,

A ZRGET A7, FEHFELEBEE T u L
7 N —REAERRT Do BEEEIEORERS, Tr i
7 NEROF Y hu P —~DOEEIL. FORBEO
ETirbhnia T b, EIEOMEENEZ &
L7, VAT ABROMAG DY T EICEH T
VA ZERT 572 EDIFENV AT o T, AL D OfEHE)
DOEUMX, T e R r— R LV ERRET D,

FRAEHRI T 2575 & MRGERS Tl 52 OF 72 30ED3,
BREREETHY . ZNPBHBE T ot 2ADOEY &
2%, BT oADK T RN IND Z &1,
EROFMHA LB o5,

PLE, REITIE, KELETHWD KFS O3 27
LB LT mE R L THEIME L= HFECRTRS
POl T _REME A RUAT 54 ha v —2ED,

Flo. IS ERRER & TR D EERE LT,

KFS D7 ¥ 25 v il

AH T, DAY bro—B I ORE I NIZGE
BIZEESWT, KFS DY AT AB LU0 v 203 %
BTHHENWI) Ny T I L —LEMETDHZODH:
imAx AT 5, by 77 L—2A% DEOS 7'm2t R
WoTHMRL, DRENTEE T o ARNZYTHD
EWVWIHT T L—AIZONT, SHICHEmEIED T
W<, Agda S HWC, by 77 L—AhE 2D
SfEE, LFOX ISR TX 5,

module KFS.TopLevel Argument where

open import KFS.Argument.ChangeAccommodation
open import KFS.Argument.FailureResponse

open import KFS.Argument.NormalOperation

open import KFS.Context. DEOSProcess

open import KFS.Utilities

open 2%t it

open i = —/LFRCIR

open i 7 3# FH i

open [FEf ik am

main-case =
Context| 7 1 = % 7 )V DOFH |
KFS |I7 4 XU &7 = @EEMH
LIS D) & D
CEEIEH S — R

CPEEX S A TV — A

- BALRbIG 7 — A ] where

open import KFS.Context.SpecifiedRequirements

+ R - 25

open import KFS.Context.DesignSpecification
open import KFS.Context.SpecifiedReqTest
open import KFS.Evidence.TestResults

PLEd X 91z, open import (2L » T, LD~ 7
ANHFICRRENT-ED 22—V E2BRB LT, #Eingx
JBBTE %, LLFORIFTHEY 2 — /L&l 2,

AL e
EexticizZSd chdr Vv 77 L— L%k,
DEOS 7' 22~ T, BT 5,
module Z bt ikam where

module Z 1t xtits = KFS.Context. DEOSProcess.
ChangeAccommodation. #nm = — /L0

SRS A — 2 AL L ib)
EALHIE Y — 2 =
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let open Z2{L%f)E in
Context[ # Y DFHH /
W) 2 BACKIGY A 7 VO EEE = & O
- (BEAITEEY 5
BB IFIEOZ 4 & S/ BT O
(BB GERY 5
BURMAREE & BHFER A B DO IED M Oiim
(Ef-ER S U < "FEHEE " >)
(BRH>=—X DU < """ >))
(BERRGERIT 2 U < "HERGHE">))
- (BRFS 7k Y) =
BRAFE 1L D24V & e 5272 B AT Dt
(BRFERY >
FREh. FEEE WMGEHIEOZ S EOER
C(FREHHEZRY o U < " RdtdtE " >)
C(FEEHERY 5 U < " EEEFE " >)
(RREFTEEZY 2 U < " MEkehm " > )
(BIRFERIT U< "L 2—3">))
- (LRSI AR T 5 ) =
AU IS FR A AT LD 24 & e SR 7 AT
Dt
- (ZEAbRSRAR R T HERY 2
U < "BAFSE T L OERBATHE " >)
- (EAbRSR AR T HIERIT 2
U < "BA%5E TR I OEAB TSR > )
]

0 S v

WHEEAIZLY THDLENI T T L—a% B
EFITHE ST, AT A& OEEHI A HET - £
FINTWDZ L%, iERZE TIEmET 2,
module i 7 iE H %@ where

module i 7 EM = w2 — /L ELil

open E{E) 5 HR OFE R

open X atiARD B B DR

WHE 7 — A i@ EE )

WEEH S — R =
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Abstract: A case study of assurance case construction is presented. A formal assurance
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Crystal Structure of Rare-Gas and Shielded Lennard-Jones Potential
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Abstract: The inter-atomic force in crystals or clusters is shielded by nearby atoms to work
within a short range. Using the shielded Lennard-Jones (Li-J) potential, the author succeeded
in explaining the crossover of structures of rare-gas clusters from the icosahedral to the cubic
closest packing, which was inferred from electron diffraction experiments. He expected that
the same potential may be a key idea to dissolve the discrepancy between theory and experi-
ment for rare-gas crystal structures, experiments prefer the ccp structure while theories prefer
the hep. Unexpectedly, the potential could not resolve the discrepancy. On the contrary, the
long range L-J potentials made the ccp more stable than the hep. Within short range potentials
another type with a cut-off term made the ccp more stable, if an appropriate cut-off distance is
employed. These results indicate the difference in nature of two structures

Keywords: crystal structure, cohesive energy, rare-gas, shielded Lennard-Jones potential, ccp

and hcp
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Table 2. Cohesive Energy for the L-J potentials of R=7-28,
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Table 4. Cohesive Energy for the cut L-J potentials of R =12, S =4-10

ccp hcep
Iet/o S A Tinin/T0 S F
E TInb A Tnb
2.46 4 5.54190 1.13338 -15.1566 1.09843 -15.1471 1.09765 -0.0095
5 6.78600 1.12239 -14.3042 1.09875 -14.2972 1.09837 -0.0090
6 8.42658 1.11360 -13.7194 1.09715 -13.7155 1.09698 -0.0039
7 10.7059 1.10635 -13.3110 1.09459 -13.3093 1.09450 -0.0017
8 14.1070 1.10024 -13.0210 1.09160 -13.0207 1.09154 -0.0003
9 19.7553 1.09499 -12.8119 1.08800 -12.8125 1.08800 0.0006

10 31.0262 1.09042 -12.6594 1.08540 -12.6604 1.08538 0.0010

2.60

< O Ot

5.15718 1.13562 -15.9821 1.09683 -16.0175 1.09618 0.0354
6.32139 1.12417 -14.8391 1.09792 -14.8564 1.09756 0.0173
7.85668 1.11507 -14.0749 1.09684 -14.0644 1.09684 -0.0105
9.98909 1.10760 -13.5539 1.09459 -13.5595 1.09449 0.0056
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Construction of One-Directional Linear Molecular Motor
Using Rotaxane Platform
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Abstract: A rotaxane was prepared from dibenzo-24-crown-8 (DB24C8) and a secondary
ammonium salt bearing a bulky 3,5-dimethylphenyl group and a protected secondary amino
group separated by a tert-butyl group. The first active transport was carried out by acyla-
tion of the “left” ammonium moiety. The DB24C8 wheel moved onto the ammonium group
produced by the deprotection of the “right" amino group. The second active transport was
carried out by the re-acylation of the “right” ammonium group. The DB24C8 wheel further
moved "right-side" over the terminal tert-butyl group. A secondary ammonium salt bearing a
cyclopentyl terminal group furnished pseudorotaxane rapidly by mixing with DB24C8. The
rapid acylation of the psudorotaxane resulted in active transport of the DB24C8 wheel. The
cyclopentyl group acted as a small and bulky terminal group. Isopropyl and sec-butyl groups
were too small to realize active transport and a sec-pentyl group was too bulky to form a pseu-
dorotaxane. One methylene chain was necessary between the cyclopentyl group and the am-
monium moiety to achieve effective active transport.

Keywords: rotaxane, active transport, rapid acylation of ammonium group, cyclopentyl termi-

nal group
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Syntheses of Monomeric Tri-Titanium(IV)-Substituted Dawson Polyoxo-
metalate (POM) and Non-Bridging Tetrameric POM
Encapsulating Ammonium Cation
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Abstract: The monomeric tri-Ti(IV)-substituted Dawson polyoxometalate (POM),
Nai12[PaW15Ti3062] * NaCl - 6H:0, was synthesized by basic hydrolysis of the bridging
Dawson tetramer with an encapsulated chloride ion, NaisH:[{P2W15T13059(OH)a}a{pa-
Ti(H20)s}4Cl] * 124H-0, at pH 9.0 and unequivocally characterized by complete elemental anal-
ysis, thermogravimetric and differential thermal analysis (TG/DTA), FTIR spectroscopy and
solution *'P NMR spectroscopy. The monomeric tri-Ti(IV)-substituted Dawson POM could not
be derived from either a direct reaction of the trilacunary Dawson species, [PsW1:0s6]'%, with Ti
source or the non-bridging Dawson tetramer, [{PsW:5T1:0575(OH)s}4CI]**. It could be prepared
for the first time by hydrolysis of the bridging Dawson tetramer with an encapsulated Cl- ion.
In this work, the non-bridging Dawson tetramer with an encapsulated ammonium cation was
synthesized by using the monomeric tri-Ti(IV)-substituted Dawson POM. This fact indicates
that the monomeric tri-Ti(IV)-substituted Dawson POM can be used as a precursor for the
synthesis of novel oligomeric POMs and organometallic-supported POMs.

Keywords: polyoxometalate, titanium, monomer, NH, -encapsulating tetramer
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1F) %, 7, 5% AV) =& H#2 Dawson %! U
EARE, OSSR UC T REEO M BER, o F
0 [{PaW1sTis057.5(0H)sfCl* (2245 72 LU &K )Y &
[{PsWi5Tis050(OH)statps Ti(H20)sfCl1*" (Z24% & 0 14
BIR)P ZRTHIEEHLNC L, 2D T
MHDOF 2 > (IV) =i #2 Dawson BIPU &KL, o022
BB~ e A2 (C1, Br', I, NOs %) %5 7L
fbFTBZENTES 07,

Texld, TNNETHUEERL LTORAERS N
7= F % > (IV) = {& #: Dawson ! POM 0 Hi & &
Nai2[PaWi15Tis062] * NaCl* 6H20 D & i ki L 7=,
X HZTF > (IV) = &H#: Dawson ! POM Hi A%
ATERARIC VT, UL ZERIC NHS A F A 20 7
T LT 284672 LIUERZ SR LT THET 5,

RS 51k

PR

TF )= VF AT =70 (R T (5K))
. AL bDEZOEEMH W, Cl 7L
LZEHE & V) 10 & (K NawH[{PoWi5TisOs0(OH)sfaips-
Ti(H:0)s}4Cll + 124H:0 (ZEEAR ¥ IZHENERL L 72,

(570273

F & v (IV) = {& #t Dawson %! POM H & X
Naio[PoWi5TisOe0]  28H.0 CI 7 7 & L {k ZR
*l% »H VN ﬁ—( Na19H2[{P2W15T13059(OH)3}4{]A3'
Ti(H20)5}4C1] - 124H,0 (4.8 g, 0.253 mmol) % ik 20
mL ([ZiEfiE L. 1 M NaOH /Kigik %2 FvC pH 9.0 (2
JHEE L2, Z Ok IZ NaCl (8.0 g, 0.137 mmol) %
Mz —FEEEEE L7z, ST L7caEmRE AT T
7 4 H—JG 0.2 um) ZEo THEHRL, =%/
—/L30mL T3, Y=F )T —7 /L 50 mL T3
Fes U, WUERER 2 2 BFRATV., AR E LT
F % (IV) = & # Dawson %! POM H £ (A % ¢ =R
41.7% (2.0 g A/r—/)v ) TH=,

NH hFA v &0 72 b U228 4 LD Rk
Nai2[P:W15Tis062] * NaCl* 6H-0 (0.50 g, 0.11 mmol)
K 12 mL IZIfE L, & 2~ NH4CI (0.06 g, 1.12
mmol) Z/1Z 72, 0.1 M g% AT pH 8.4 |ZFR%E
L7=%. 80°C T30 il Lz, ZORKE 2 —
H Y =T NRL—F—% AN THBHEIITHT S
FCEMA{T 72, MK 1mL 2%, 35°CTHH
LR ER L, BHEHE TP WAL,
i Uiz EashiREE e A 7T 7 4 02— UG
0.2 um) THEHL, =% /—/L 10 mL CT3[a], Y=
FT—7 /L 50 mL C 3 [FIPei L, L% 3 I
1795 Z & C, NH B T4 %&b 7wl L7496
72 LR Z AR s L CILER 14.3% (0.067 g A
=)L) TH=,

b3 A 1

B L FlE

F & > (IV) = [& # Dawson %! POM H & K %,
Dawson M = K & F % > (V) 2> b EHEA KT
HZ LXTET, HON R OHMEA T TIF-O-Ti ff &
EIERR LIUERIC/AR>TLES 29, LavL, BEIC
Fox BNHE L TWDHEEEH Y I EK [{PaWisTisOs
(OH)s}4{ps-Ti(H:0)30:Cl*" % NaOH 7K #& % T ANk 53
it 2D ik, BHEMKR[P.WisTisOel'? % A k%
THZENTERE (X2), BEH Y W EKZE/E
L 72 ¥ % NaOH /Kigi C pH 9.0 F CTHEFEM I
Bl WHIMKGRIZ L0 BEERNER L, i



IAARIEA M. F % > ZEH Dawson FUR U M R & WU EE 71

1M NaOH,,

EiRHYmEKCIAR)

0.1M HCl,,
NH,CI (excess)
—_—

e LOEAR(NH,AE)

X 2. % (IV) Z@&#: Dawson % POM HEADO GV — b &, Tz vz NHS B 7' ARG 72 LIUERO S AL

#1. F4% (V) =[E# Dawson ! POM Hif{&D T34 MG 5

H Cl Na O P Ti i Total (%)
caled. 0.28 0.81 6.80 24.74 1.41 3.27 62.71 100
found 0.27 0.84 5.85 23.9 1.40 4.09 61.90 98.24

caled. for Nais[PaW15Tis06] « NaCl+ 6H:0 (MW: 4397.56)
Mikroanalytisches Labor Pascher (Remagen, Germany).

I% Dawson ! POM @ cap #8%y 1 BT & F % > (IV)
TEHLZPOM LT & o IV) —EHRB IO &
#t Keggin POM (C—fRIIIC R ONHHETHY | &
WRETMEICT 5 & LRGN, HEEICTHEH
BRRGENERT 5 Y, LvL, 22467 LIUEEN
S5 pH 2 < LTH EER~OMAKSFEITEZ &
P OUE D 0 MURARD B D I BB IRRE G & BT 5
ZEMTE T, FTIR OFERNDH, 22EH 0 L U4
7 UM S ARICRFE 7253 71 Ti-O-Ti 12 B S < R
] K (690-650 cn™®) A SN0 7=Z &
5, HEFRBETHL ZLAWRTE T, &1#
IHTORER (1D 6, MEZELT NI T AL
45 % 5 Tp Nap[PaWisTisOe2] e NaCle 6H:0 & - 7F
L. found D&FHE D 98.24 % LHER S AT 5
ZLEMNTE, DO HFTOIP NMRHETIE, 6 =
-4.94, -14.61 ppm (& —%I D A — 7 NEHI S h
7= (¥ 3a), &EGHAOE— 27 13F % » AV) TE#
SN A MTEWPJRFIZHR L, sESoe
—71x 27 AT (VD) Teap =W A it
PRFICHNRT S B2 b, HEERISEIRICE

SN2 ERALNE ST, HIBKMETH H2EEDH
D UKD 7 ML -7.04, -13.77 ppm TH 5D =
En (K3d) P, HEEEE~OZHICH S B —
7 D7 SHBAEICBRI SN TN D,

F & (IV) ={&#L Dawson ! POM H.&{&1%. R
WY RFT7 A V) ZEHRESC=FT (V) &
BURICHAREWVAEBREEZA L TNDL I Enb,
IHEMALEDFA U MAEEBREOBRECHC
WAL LD 2BAR ED S 57250 TEM BN S
N5, 2T, @FONHS B FAUAFEF, F4
v (IV) =i&#2 Dawson % POM B &K% 0.1 M iz
WM E VA SESZ LT, NHS 20 72k
L7286 7 LU EROARICEZ L (X2), 2246
72 LIUEAKIE, 2N Ti-O-Ti fi5 & 2 TR+ % #e it
HEREF-~O H A MOF®EIZ L, ulzEfo
B EHIECEDZ EBH LN ERSTND, iz
E, BEYET Tl Ti-O-Ti s & Ol # R 12 HY
PR 12N L TWA 7=, TiOs \HAE 12l TR
% S D 2T F A D EVIREEIZ e - T
B, Cl-7=A4r%NaT 5, —hH. H B0 1A
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1 Bk

(b)

()

()
RS,

N CIrAasEsH Y mlbk
3 4 5 -6 -7 -8 -9 -10 -11 -12 -13 -14 -15 -16
d/ppm

3. DO HTOIPNMR 27 R~ () S EARKL
7-F % (IV) =EH#: Dawson POM H.&1&, (b) NH4 %
AL L 722846 72 LM AR, (o) Cl &2 NEl L7286 7 LI &
&, (@ FiEREE LCTHWE Cl2NAE L4885 0 &
1A,

Ti-O-Ti f5 & ORI L TWeWigGa . Ful
2T =F O EIREBIC /2 Y | NHS B F A4
NHLZEMICERYAEND, REAMETIE, pH &
AT D0, BAMEILIH+ MAEZ S
THTF A THD NHS A A ENa LTz, 1P
NMR 75 i%, Cl & 7 AAbZE6E 7 LMD
7 b (6§ =-7.6,-14.0 ppm, X 3c)? LI1THR D E—
7 (§ =-7.21,-14.2 ppm, X 3b) Z/x L, Z I HE
kD FIETHR Lz NHY B 7 AL E 72 LI &
Kov—27 (§ =-7.15,-1423 ppm)” & B < —# L
720 NHy" 7 72 AvZEGE e LIMERIZ, 2 ETIC
V) F% v AV) = EHL~L A% VTl Nag[PaWi5(TiO2)s
056(0H)s] * 14H20 % [ {44k & ¢ 200°C 12 THIZA L,
ZHUC NHLCL Nz 5051k E . (2) CU 1 7/ k2R
7e LUEERO 120 H 27 =7 K THRI$
LIED 2TECHRB AR TH TN P, KL
IZH R A B S LT NHY 13 T TR~ & Hi
ATHHLWHETH S,

ERR )

F & 2 (IV) & POM 1353 D Ti-O-Ti i & % &
L9 <, ZHVE CTIHEERTIEZR < TFO-Ti /56
WCEVHEA LT IRy RRIUERE U CHEES
NT&i, RFETIEH, 7% (V) ZEH# Dawson

A POM ZE 45 & 0 DU £ (R [{PaW1sTisOse(OH)sfs {ps-
Ti(H:0)s}aClI* A LMK ST 2 2 L2k, B
2 & Nao[PaWi5Ti:06] * NaCl- 6H20 d & %12 #] 6D
TP LT, & HICF % v (IV) =& # Dawson %!
POM HL &R Z R HVT, HuLZEIic NHS
FH & T MME LT 2GR LIUERZ SR %
Hizla FiEE R 2 LT, A EERIZR)
L7=F % > (IV) =& Dawson %! POM H & {3,
INFEFTHESINTEEAT VLAV BLOR=A
7 (V) =& #{K Dawson ! POM B &{K|Z b~ T
WHABMEBEEZR L CWD7D, 5% T4 M
B4R 2 M U728 72 2 gnEtE POM O & ik &
1T9TETHD,

ST
AWIEIE, 2018 4R A FRERFSATSE FRFE OB/
Bk e S TV L, JE LI L B ST,
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A Prospective Role of the Cement Gland for Dim Light-Induced
Swimming Behavior in Xenopus Tailbud-Stage Embryos
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Abstract: Some aquatic animals, especially in their embryonic, larval and/or juvenile stag-
es, show quick escape behavior when the environmental light dims suddenly. This behavioral
response is called the shadow response, or, in some cases, dim light response, and can be repro-
duced in laboratory conditions. Several pioneering researchers revealed that Xenopus laevis
embryos show this shadow response temporarily at the tail-bud stage (phylotypic late-somite
stage just before larval stages). The cement gland is an adhesive, mucous-secreting embryonic
organ that characterizes this Xenopus tailbud stage embryo. Aquatic Xenopus embryos often
hang onto circumferential substrata, water grasses and even each-other's bodies. In a previ-
ous study, Jamieson and Roberts (2000) reported that adhesion to a substratum supresses
the shadow response of the embryo. As a next step in analyzing the possible involvement of
the cement gland in the embryonic shadow response behavior, we tested the response of late
tailbud stage embryos whose primordium of the cement gland is dissected at the earlier stage.
Semi-quantitative analysis under reciprocal dim light stimuli by turning off the white LED
light in a hand-made shading box was performed, and the incidence of the shadow response
decreased gradually in both cement gland-dissected embryos and control siblings. In detail,
the incidence of the first response to the light dimming was about the same in both the experi-
mental and control groups, but the incidence fell rapidly in cement gland-dissected groups.
Taken together,we propose the possibility that the Xenopus embryonic cement gland might be
involved in the fine-tuning of the sensitivity of the shadow response to the reciprocal dimming
light stimuli. Habituation of the shadow response will decrease the risky continuous swim-
ming behavior to flickering light such as the play of sunlight through tree branches. Absence
of this tranquilizing mechanism may disadvantage tailbud embryos against predators, even if
the first shadow response is rather advantageous to the embryos to escape from the predator.
Keywords: Xenopus laevis, cement gland, dissection, shadow response, dim light response, es-
cape behavior, habituation, repetitive stimulation
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V¥ i
KB DN T2 LI EHE PO H 25T D 7202
¥ )i (shadow response, shadow reaction) % it =
T, BEKSEX, HD5—EORE FIZH\ TR
PR DMK T L2 IR b2 ITE C°h 5, 22
RO K L, B 7 v v BT fA (Astyanax
mexicanus) Tl _ET ~DOWEKITEN 273 7, €/
7 7 HA (Lymnaea) TIXIIKER 2 5% D NIZF] - IA
D5 B TENZ R L &Y 1 2 7 Z 5 (Spirocodon
saltatrix) CIIAEDWHEGEB) 2~ 2 & BNHE ST
WA 10 7 ) g1 A 9 )L (Xenopus laevis) O
PR CIIE kA TE 27”9, VK & Bils L 72 B 2F e
IEHHAZHIWT EAF~NKREZ L, KEORERE O
A7 CICEICH D A v MIREE > THET S
Z L TCHRARITEN AT IR T D, Y A T TV RIFIRORR
EBORIE, MEEIEFT 2RETH L Z L vl <
MBEHITND B

T A bR (cement gland) & 1%, 77 U Y R
T AW TREFERM D S WIS Eco—&
DFEAEBPE (st. 28-50) IZTERL S D IRHER E#RE C
BB, AL MENOITHERA W END, =
DRHAR CAREREDRIANET HZ LIk - T, i
kRN ATRRICZ2 2 ETOMM, =¥ —iH
BRI THEER IR Z SIS < T 2#Bhr 7
HTRERZLTHWD EBZ LN TS, MIZHIH
i fL Astyanax mexicanus XA AXHDT 4 T T
(Tilapia) OEIZ HFLL LB SRE R H D Z &0
WMESNTWD 8D DX, 77V BV AN
TIUZEIT D' A 2 MROFEABIN & RS E
BEINAHMMEITELR>TWHZ ERILENTN D,
Jamieson & Roberts (2000) (& & 2 JefTafsEi, &
A2 MRTOREEE D AE NN K> TH
XN D WERITENZIHI L, 2B 2BEICE A v b
BRIZ X - THHE LT 2 BRI, BREDEOREIC
XL TCREMNE R LES 5 2 L 2HELTVD
W RELOGCIR ST, Y AT VR ShAED
FEVKATEY DA LTI = AR B A v MR~
FPREAELTWD ZERMBNTND 90, X
MDA S OROME= 2 —a U3t A > MROLE
~OfIHE & Z XRITAB 2, B TENME IR T 5,

TR, A RGBS o> TG E 12
RBECHEITELS LS DD THA 90 ? &I
K DWEROIE LN Z B2 < 70 b b Wrvk BEBE X d
ODDTIHAS DM ? AWZETITZ D K 5 72 B E
b LT, BA Y MREGIR L RIEmE AV Tz
S DBIEEZATV, RBEOSICRT 51 A MR
DOEEIDOFEZAT > 7, Sk RE/R FZHRILE 2 A {F
L. RBIHFMOER GO BOEEE (= SOSERE /5

BRAE AR ) Ok C B D T — X ZUEE L, E
EWN BN AT o T, £, FEO AT -HEIT O
PA 7Nk SEIKD KT Z & T, RBEKSICER
(habituation) 734 U 2 DI DONT , HEALFLR &
T A N REIBRIRO M TRE T 7=,

PR T5 %

T 7YY AT TR ONTIE, ID 2o T
BIETE LT 2 A o0 e Rl (AR L 2 AR BE BRI A v
£ (i 300 unit, 4 250 unit) 2 FiESH L. 24 °C
DEFLTOHARKLEIZ L VR EETZ, ZHEINTT
F 7 a— LV ERIEKE (pH 8.6) T U —@BaEL
T ATk (10% Steinberg iz ) HF T EBR (2 W
DLW 72 B E CRE Lz, FBAEBBEOREIX
Nieuwkoop & Faber (1994) ™ % 4= B s 3% (18 %Ik )
\ZHE o 7z 1920,

X v MROYIER

st. 23-24 |2/ o b 2 AT Y FUBREEITVD, A
7 bEy GEER R R 28 A Y T
BELTIER LT A 7 C, R RAEIC LV iR
Sl AV MREZUIRLEZ (K1), BAY Miizd)
BRLZRBHERITI =V - A LT hvA %
BRI 100 pg/ml (2725 X 9 10% Steinberg ik
(ANTHRAK) THRBLUZZEIRICIR L, st. 33-34 12725

X 1. P EIZFERMICE T 5 2 MRIFEE DY) ER.
AT 7V AT VSR EROMIEX. B. BIFEIREH
HOILRIK . REAITE A FMIRERT. C BE U ZBEN
THELEMN A 7 TUIRLZ. D. A2 Mga Uik
TAROYIEIFM. E. AL MEAUIR LI EZOIR .
F. SR 2 & 77~ SRR O S R IENR. G i8R S
S 7= GIBRALERRE O 14 1) R 2.
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ETEHE Lz, YIBROEIGN 6:9FI Db D A3E L
TEBRICHW, 20tk 3 HREOATT 2 MR LTy

L7z, BIBRR 6 LI ED R TIE, HE/KH
~OFPFEITRO N o Tz, —J7. EBRIZH W
Mo fo A MREIERER A 5 EILLT O R IFR T,
EE~OMNEPBERS N,

RHRREL LT, R UEENERE2 b OB O
8RR I & v — LINT st. 34-35 [Z7¢2 % & CTfi
BL, EELICIY B L TERICHVWE, 2B, F
U A2 BEBE D [RIIE A & ke FRSEBR I i3 2 72012, [F)
Ry FOBIFLRE L & A o b PREIBREEI ISR L
RELIER A DA ¥ 2 _X— B — TIAHEE &
L. BIHICERET-72,

Bl ik

R EY) b T LD X5, BERRE (4
££:25 mm, /&S 120 mm) (2 10% Steinberg ik
ZKE 8 em TR/ L, KRBEICEIFEIZ 1 #
Ko AL, LED 74 ~ (A) ZH0 fHiF7zvV
a e THE L7z, LED 74 FUSAOZ RN
ZF RN ST H T —R— R TR ZER L, R4t
##H A7 (DIGITAL COWBOY %, DC-NCR13U) %
BERWNICERET D2 LT, R T COERE TFEIC
L7z (K 2), REBRE 6 AZBHPICIETZEEM L,
AANESS 1.5 min DA B, BSIESS 1.5 min OV 1 7 LT
TR AT -T2, BRI Z A U RE T, LED SUTHED
ARERE B O IRFE 1 1518 = 25 Lux TH W . THLTHE
DOIREIZ0+0Lux THholo, RIRNDATIZED
5 A THATRTZICATV, BRSO PC TR / PR 17
DEIEZRAT -T2, RBRE 6 A0 6 lik%E 1 7 V—
TEL, 17 —TZo& 8RO ITEIT- 7= (
3). 1[EOERIC8 7 —7 (48 (HIK) O RHIR A
iz, REBE 6 K& W_DERNOT v 7 1%, 7R
IBRTT A T I35 DFRBEN 72 D X WEITR D L1
oz TRL, PREERICEIY, RBREOMEICZL
LIEEISDERN 2N L B MR LTz, FEBRIFC

X 2. FER RGO FEFRIEEOERL A&y N T v 7O
BERNICERE L2 RMVRENE 0 2 5 C, RBIEROITENE
SR L CHARNT U7z . SRR IR M 0 35 (A1) 1
U7 B RIFROHAEERZIET 5701, FERER
B 1ARIZOX 1EIERE AN, B LED Z @3N L7,

10*’)' OFF | 30F)
?ﬁ I \’
A
). 2aRTL—b~DFEE)

BRET—SORE
SRDTIN—T D RE
HELEEERYESS

X 3. AWFFEICEIT 5 BIT 1 EHTZ ODHEED X A La—
. ON, OFF |2 LED 74 b ®#UT « 4T 2R L, ffie
OB OEORE 2 /R34, AH Y TR IR
5. A FEEITON) L, BEOZSLZET (BF), 3Bk
B e ARW~, RBRE ORI E LIZREFEREZIRY %
L WNT, BROEEZHLC (), WIEGE 1.5 5517
5 (AL PFER). W (OFF) @ 10 #BHiH 5 EET# 30
BFE CHRIMNED A7 CHEIBZRE T2 (FR@®). (A7
WX DEIEEOHRE 1T 5 ) AT (OFF) & R ZHRIES
15TV (BRER), BT A % A4 (ON) L THF
BWOELZTH (BH). Z 2 ToOHELX 1R DORITE
L, 171—76EK)Ico& 8EDRMITEIT-7=.

-EREAI OO ED IR (FRE

HIE U7 KIRIE 23-26.2°C Th - 7228, 1 HlaRx1E
& A EDORERFIT 23-25°COFPHNTH -~ 7=,

R

i LB T — % &5t 1R olc A a7 &2 fF
F 7. BEREROCIZIEATE I B ~mhy > Tk 7
LI THDHOT, HT# 10 BEINIZ £ 2 F Tk
L7emCTRAEIT T2,

KIBED 227 D23

PR RS DRIGRO 2 a7 & LT, EBREE & HEAL
HEEDOZEORITICB VLT, WHTHEZICD L ThHIE
g Lol k5 (BEREO BB LD Th, 22H 72
L RLT X HICEN LGS LET) 2 FERER
BCHIVREL, AOFETRILL,

WEKPEED 2 27 D2 i

WEpKEEBED A =27 & LT, {HTH% 10 BLANIZHRER
BEORBEND 4 em( AT N TIHRKDES DH43)
VLBV iR A 2 sl L=, 4 em SRIO#FH Tk
WA & S CJm fEEh 2 Lo EiRE 1 A L,
—J. &R ERS R0l £ RN
AU BMBRTHELTCLE 72 EKE 0L LT,
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iR
FERIX N ST DHEREOR A A DT D 4 /3 F45,
RIS 2 BEALERRE & 2 A o D REIBREEIS A1) C 3

L7z, MBEENZI 192 EEST D, M3DZA L=
— A CRREMKGERZIT 20, BATEEICIT 5 i
Horarzieol-(F1, K4), MEEOMKGE
&R S OFENT K OV 1E Mann-Whitney 12 7€ %
WTATo T2,

R TIRIS E & S TR UG DO SR D 75
7 (H4A) ZERR L, B2 OG0 BIARIZ DU T EbE
AT -T2, KRIFHNZIE, i U7 kT s sk L,
ML bRITEERD LREIGEZ R LICS S 8o
T (HREZRZNICE W, 1[EE & 8[EH D
T P<0.01), & A bRYIFREED 58% (n=111/192)
DIEH 5 FILL EDOSEE CRE G E R Lz, —77,
KTHREED T3% (n=140/192) DEH 5 EILL EDOBEE T
fEse Rz R LT,

1EIHORITICBW L, 2HMCERICAER
TR SN2 o7 (P>0.01), & Z AN, 2-4HH
DFRAT F CHALIRRE D2 SOG D SOSFRITIEE—E
Uy (O el N A SV 350 = e L T )
HAMICHKIREME T L, WMBICEEENE T
(P<0.05), 5 [a]H LA ORI T CITMERE O SR
KT L7291 8 [l H ORI T TIE MO SIS RITE
IFE -7,

WRATHEINZ BRAT R A & o T2 B B SO OO Wik PR
DY D 777 (4B %=, K4ALFR—DOFT
—Hy MCOWTHER L, RSO WK HEE
OWT DI 24T o 72, THBHIZHOWTH, mfe
HEEZEND T I, HMRAZTIHMETFLTCho Tz
(%H%M%h_kwf\lﬁﬁwﬁﬁ&8ﬁﬁ®ﬁ
17 & DT P<0.01), MEAFEFETIT 5 [EIH ORITE
TIHIEE BN %IIK T Lz AEA L5
[ H < P>0.05, 1[EH & 8 H T P<0.01), & A
NREIEREE T, RIT2 ER D EBITIFIEFRICIE T
L7 (1mlH & 8FHDMTP<0.01), 1[FEHDR
TICBW T BEZ R L& 2 A, © A MkkE
PRI MEALERRE L 0 bk RN R > 72 (P<0.005).

A MREYIER L EIEIE, EBR% 3 A
A EHER LTIy LT,

ES 2y

n

of v

S DRISRO 7 F 71280 T, AL M)
BREE & RIS IALERRE D 1 [0 B ORAT O CRIGHEIZ
HEENEC 2ol Z b, AV MEUIERIX
BRECDE LT SITEE L RN LR IN
oo LML, &AL MRUIREED 2-7 1 H D
PBATICB WIS ROIK TREE TH -T2 &

5. HITHIS 2 RIE L= BE81iE, A2 MR
%iﬁﬂ@%&@%ﬁhﬂﬁ%_ébé_&wmw
STz, ABFERICE ., & A2 MREMEROIEIC
HEIG T D AEEME D RSN SV D,
FIEKEERED 7T 7IZBW T, B A Y NMROIER
BEO 1[0 H ORITICHR T 2 vk B, R G M ALEE
HEIOVEPoTL WO fREEZAD L, A
BREIBRIC X » TR AUGNT X Dk OEIEA G Z 0
WK TWNDHZ ENRAZ D, WTHIZE X, 18

# 1. MEALPRIR & & A 2 N IR D FE B S

SRINIBRE(n=192) DRERFE R TAVMRYIBRIE(n=192) DREARE R

BT |240 140 |84 | T84 | ERE | B (260 | 140 | 84 | FHA | REE
B | @ | B B | @n | @

67 | 72 | 206 |1.07 | 72%
77 | 64 | 218 |1.14 | 73%
64 | 76 | 204 | 1.06 | 73%
64 | 73 | 201 | 1.05 | 71%
77 | 57 | 211 | 1.10| 70%
71 | 57 | 199 | 1.04 | 67%
53 | 65 | 171 | 0.89 | 61%
44 | 50 | 138 | 0.72 | 49%

111 | 39 | 261 | 1.36 | 78%
96 | 24 | 216 |1.13 | 62%
93 | 21 | 207 | 1.08 | 59%
71 | 28 | 170 | 0.89 | 52%
68 | 35 | 171 | 0.89 | 54%
60 | 26 | 146 | 0.76 | 45%
60 | 31 | 151 |0.79 | 47%
59 | 33 | 151 |0.79 | 48%

o Nl n|slw|(n -
oo v|slw|(ne

A 100%
80%
R :’i"'"‘*\-
5 60% \'\
%= r ‘ A—A—A
40%
-=-avhO—)LE
20%
A AV MRUIBREE
0% T T T T T T T 1
1 2 3 4 5 6 7 _38
HITEH
B 2
- -2 ha—)LE(n=192)
7K 15 - —t A NRYIBREE B
i \‘ (n=192)
i . i i §
1)) A—A
z a—h
= 05
7
0 T T T T T T T 1

6_7 8
AfTEH

E4.%ﬁ%%@%%%(%nt%kf<ﬁm$ewﬁ%
NIHIT B OB D A 27 (B). AD VT 7128\ T
%, 2 BEORITIRER DGR SISO SUSRO il 21T - 7.

—  THSTEARIEE) L (A
Al LSRN L S NS C. ) ZBW
Jirﬂﬂ: EFEREE(EH n=192) LE Lf BD7 7718

T, 2 BEORATRIE I OWEKIEBEDO g 21T > 7. 3R
%@EﬁﬁE 4 cm L EPRWDIEERZ 2 58, 4 cm K O
FAPH TN I CRHES 28 L7 flik %2 1588 L
T, FRITICBT DKM 2 a7 OHEZ R L.



BRI M SETETHRRIC T D Y A T VERHEIRDE G 77

ST B s DT & B2 B 12D C il B Ok BREE 1K
TT5Z2 Db, MEEE BEANAET D Z &R
W2 ST, WHATHIB O SR DS, RIIT R 5 BB 2RI
DENTIEAR L, WKIZKDEHEEALTEY, £
DI OITHEVKEEBEDTE H T D & OIS G E T X
2 LU D, ROSEO A 3T IE, AT
IZXFLTC, 2L THLEIWWTW A EEEO CERL
TWD DT, RIGROHEBRD T INGIE, 77 713 h
JHERDIZED LTWD0E, BRUCLD b0 L
ﬁTé@#ﬁ&ﬁTi#éT@é&%zf%é

SEoREEE LT, BITEH 8 [EIH T 2 I
B D MUGHE, WKEEED 2 27 OMI70NMFIE—
L7cZ &b, 8EIELIEOMEED & D X 5 7eHE
BhA R TONERENE ZATH D, AITEE L O
B A L COERDPIFFIND, TIHERSE L

\%ﬂﬁﬁ®ﬁ4aw% BANESS 2 73 LA . BEIIE
I 243 LIcGEIcy, T2 EAQLIT O, Kk
—#¢U137’iT%LOTW\Oﬁ;'E*MZiVJ%QYGM
72 < OIS I K DilEKEEEED 2 =27
DOWH O FIREM 2 T B 7=z, BE 3 43, W
%m3 PCOERETELTWD, £z, BEXHNK

LT, RBIFRITRE L TARTERR & [R5 0 R 2 R Y

ESMICERSE, £ORAaTE2EDH T LT,
FIEIR ORI TEN AN 55 125k LT E OFREEHLH TN
HDDOMNTHONTHIRFT LTV,

ARFEBRTITE A > MRREZIRHNICAT - 72235,
UBROEAIZIELDENTTCLE ST, 5%ITT v
T AR X D FFHLERIFIC L > TEA U B
BRAARTERR & U7 BEEM 2 IV TARIFSE & [RAR 7 P
FADERZFERM LTV, 77V BYATTLD®
A2 MR T agrl/2, xhas3, xmlk2, tbx20, otx2 73
E Dk % 72385 TN RIICHBLT 5 2 & 3K
THE STV D 22 4 [l o 58l 2 FERIC,
ATV B E S ON LR CHRZAHMiEE
WEERT ZEICKY, ZNHDEBEFHRa— R
THHRIEDRA Y NRCTORBLE ) v 7 X
YL, BAY MREEN R o TR E FIV T
PR SRR AR D TETH D,

717 v BilfE fa (Astyanax mexicanus) (2%, 58
%I\ A v MROFRIERE ( ZCO) A
LSRR DIERALE D 5 Sylvie Rétaux %@7
JL—71F casquette &4 ) BIERR S AL, R IC
AL 2D, ZORBEROE X MROEEKD
DT S, BAMT L Y AT TLRD
FENEFIRZR 7 TS, 37030 bmp4 & pitx1/2 )3
BET 20 THEIC L > T AV NRBER SN D
ZEMWMEINTND 50, ittt L ol C\
ﬁ?vyﬁﬁﬁﬁmhwﬁmgowfi T

WF5E CHE4 72 Jeffery H 12 XK - TEELWAFZEN 2 &
NTWD, BRGNP IR LFRE SNSRI TS
BWT, BV BIRBEHORE A MERY A H T
JVIRDE A v N R & FRIERDEE 2 RT3 Oz
THIRZ N TV 5,

i

AMFZEIEL, 2010 A1 R A B A 2R i
[RIWFFEBN K % 52 0 F TAT = T2 S DR SO O F5E
(CCER 7) 3k & 720 L U AR FO R HSE1-Ye 4.,
R EMCRER SR & OILFEIFZEE L TREBSEZH O
Th ET, TR NI RN O SR I EH
Wiz LET,

Hk

1) Jeffery WR (2001) Cavefish as a model system
in evolutionary developmental biology. Dev. Biol.
231:1-12.

92) dJeffery WR, Strickler AG and Yamamoto Y (2003)
To see or not to see: Evolution of eye degenera-
tion in Mexican blind cavefish. Comp. Int. Biol.
43:531-541.

3) Phillips L (2008) Blind larvae sense light. J. Exp.
Biol. 211:i-1i.

4) Yoshizawa M and Jeffery MR (2008) Shadow re-
sponse in the blind cavefish Astyanax reveals con-
servation of a functional pineal eye. J. Exp. Biol.
211:292-299.

5) Jeffery WR (2008) Emerging model systems in
evo-devo: cavefish and microevolution of develop-
ment. Evol. Dev. 10:265-272.

6) Jeffery WR (2009) Regressive evolution in Asty-
anax cavefish. Annu. Rev. Genet, 43:25-47.

7) 7N M( ] s EL%&HE)L s /J‘%ﬁgﬁ s E'@]Q;EIEEI& s 7%&%7’5&
A, TRARFAIRL (2011) 4 T v v B £ Astyanax
mexicanus O &G & 62 5 5% DL . Sci. .
Kanagawa Univ. 22:37-42.

8) Sunada H, Sakaguchi T, Horikoshi T, Lukowiak
K and Sakakibara M (2010) The shadow-induced
withdrawal response, dermal photoreceptors,
and their input to the higher-order interneuron
RPeD11 in the pond snail Lymnaea stagnalis. J.
Exp. Biol. 213(Pt 20):3409-3415

9) Sunada H, Lukowiak K and Sakakibara M (2012)
Repetitive noxious stimulus altered the shadow-
induced withdrawal behavior in Lymnaea. Acta
Biol. Hung. 63 Suppl 2:179-189.

10) Kikuchi K (1947) Shadow reaction and vertical
distribution in the sea by Spirocodon saltatrix.
Dobutsugaku Zasshi : 144-146.

11) Arkett SA (1985) The shadow response of a. hy-
dromedusan (polyorchis penicillatus): behavioral
mechanisms controlling diel and ontogenic vertical
migration. Biol. Bull. 169:297-312.

12) Arkett SA and Spencer AN (1986) Neuronal
mechanisms of a hydromedusan shadow reflex. oJ.
Comp. Physiol. A 159:201-213.

13) Roberts A (1978) Pineal eye and behavior in Xeno-



78

14)

15)

16)

17)

18)

19)

20)

21)

22)

Science Journal of Kanagawa University Vol. 25

pus tadpoles. Nature 273:774-T775.

Foster RG and Roberts A (1982) The pineal eye in
Xenopus laevis embryos and larvae: A photorecep-
tor with a direct excitatory effect on behaviour. oJ.
Comp. Physiol. 145:413—-419.

Nieuwkoop PD and Faber J (1994) Normal Table
of Xenopus laevis (Daudin): A Systematical &
Chronological Survey of the Development from
the Fertilized Egg Till the End of Metamorphosis.
Garland Science, New York.

Rétaux S and Pottin K (2011) A question of homol-
ogy for chordate adhesive organs. Commun. In-
tegr. Biol. 2011 4: 75-717.

Peters HM (1965) Uber larvale Haftorgane bei Ti-
lapia (Cichlidae, Teleostei) und ihre Riickbildung
in der Evolution. Zool. J. Physiol. 71:287-300.
Jamieson D and Roberts A (2000) Responses of
young Xenopus laevis tadpoles to light dimming:
Possible roles for the pienal eye. J. Exp. Biol.
203:1857-1867.

Boothby KM and Roberts A (1992) The stopping
response of Xenopus laevis embryos: pharmacology
and intracellular physiology of rhythmic spinal
neurones and hindbrain neurones. J. Exp Biol.
169:65-186.

Boothby KM and Roberts A (1992) The stopping
response of Xenopus laevis embryos: behaviour,
development and physiology. J. Comp. Physiol A.
170:171-180.

Hausen P and Riebesell M (1991) The Early Devel-
opment of Xenopus laevis: An Atlas of the Histol-
ogy. Springer-Verlag, New York / Heidelberg.
Hemmati-Brivanlou A, Frank D, Bolce ME, Brown
BD, Sive HL and Harland RM (1990) Localization
of specific mRNAs in Xenopus embryos by whole-
mount in situ hybridization. Development 110:
325-330.

23)

24)

25)

26)

27)

28)

29)

30)

Aberger F, Weidinger G, Grunz H and Richter
K (1998) Anterior specification of embryonic ec-
toderm: The role of the Xenopus cement gland-
specific gene XAG-2. Mech. Dev. 72:115-130.
Brown DD, Binder O, Pagratis M, Parr BA and
Conlon FL (2003) Developmental expression of the
Xenopus laevis Thx20 orthologue. Dev. Genes Evol.
212:604-6017.

Poitras L, Bisson N, Islam N and Moss T (2003) A
tissue restricted role for the Xenopus Jun N-termi-
nal kinase kinase kinase MLK2 in cement gland
and pronephric tubule differentiation. Dev. Biol.
254:200-214.

Vigetti D, Viola M, Gornati R, Ori M, Nardi I,
Passi A, De Luca G and Bernardini G (2003) Mo-
lecular cloning, genomic organization and develop-
mental expression of the Xenopus laevis hyaluro-
nan synthase 3. Matrix Biol. 22:511-517.

Nardini M, Ori M, Vigetti D, Gornati R , Nardi I
and Perris R (2004) Regulated gene expression of
hyaluronan synthases during Xenopus laevis de-
velopment. Gene Expr. Patterns 4 :303-308.
Michiue T, Danno H, Tanibe M, Ikuzawa M and
Asashima M (2007) Xenopus galectin-VIa shows
highly specific expression in cement glands and is
regulated by canonical Wnt signaling. Gene Expr.
Patterns 7:852-857.

Mancini P, Castelli M and Vignali R (2013) Iden-
tification and evolution of molecular domains
involved in differentiating the cement gland-pro-
moting activity of Otx proteins in Xenopus laevis.
Mech. Dev. 130:628-639.

Pottin K, Hyacinthe C and Rétaux S (2010) Con-
servation, development, and function of a cement
gland-like structure in the fish Astyanax mexica-
nus. Proc. Natl. Acad. Sci. USA. 107:17256-17261.



Science Journal of Kanagawa University 25 : 79-86 (2014)

mE =N
R ICTEH L 724 v 7 =D SNI ¥ I U4 D Bk i by

AEEMY HRE—?> HPEHR? 78 2% swAFE >
Ultrastructural Analysis of Cheliped and Walking Leg Muscles

with Special Reference to the Sarcomere Length in Striped Rock Crabs

Masakazu Tajima’, Shin'ichi Miyazaki? Takahiro Tanaka* , Manabu Hayatsu**
and Suechika Suzuki'***

Department of Biological Sciences, Graduate School of Science, Kanagawa University, Hiratsuka City,
Kanagawa 259-1293, Japan

Department of Biological Sciences, Faculty of Science, Kanagawa University, Hiratsuka City, Kanagawa
259-1293, Japan

Research Institute for Integrated Science, Kanagawa University, Hiratsuka City, Kanagawa 259-1293,
Japan

To whom correspondence should be addressed. E-mail:suechika-bio@ kanagawa-u.ac.jp

Abstract: To examine the variation of sarcomere length and A-band length in muscles of
various segments (merus, carpus, and propodus) in cheliped (CP) and walking leg (WL) of
striped rock crabs, electron microscope observations were carried out. The sarcomere length
and A-band length in 15 kinds of segment muscles examined were 4.49~9.57 um and 3.63~6.52,
respectively, and extremely longer than those in vertebrate skeletal muscles. They were clas-
sified into four groups by their dimensions. In sarcomere length, the four groups were 4.0~5.0
um (muscles of the 1st WL merus and carpus, 3rd WL carpus and propodus, and 4th carpus),
5.0~6.0 pm (muscles of the 1st WL carpus, 2nd WL merus and carpus, and 4th merus), 6.0~7.0
um (muscles of the CP carpus, 2nd WL propodus, 3rd WL merus, and 4th WL propodus) and
7.0~10.0 pm (muscles of the CP merus and propodus). In A-band length, the four groups were
3.0~4.0 um (muscles of the 1st WL merus, 2nd WL merus, 3rd WL carpus and propodus, and
4th WL merus and carpus), 4.0~5.0 um (muscles of the 1st WL carpus and propodus, 2nd WL
carpus and propodus, 3rd WL merus, and 4th WL propodus), 5.0 um (muscle of CP carpus)
and 6.0~7.0 um (muscles of the CP merus and propodus). A histogram showing the frequency
distribution of the A-band length revealed three remarkable peaks at 3.1 um, 3.9 um and 4.8
um, and a minor peak at 6.3 um, and indicated a certain periodicity of 0.8 um between peaks.
These results suggest that the thick filament length in leg muscles of striped rock crabs may
be regulated to become a multiple of 0.8 pm as an unit length by some factors.

Keywords: muscle ultrastructure, sarcomere length, A-band length, cheliped, walking leg,
striped rock crab
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Molluscan Fauna in Sagami Bay off Hiratsuka:
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Abstract: Mollusca and bottom sediments were simultaneously collected by dredging Sa-
gami Bay off Hiratsuka on 9 July 2012, 11 September 2012, 21 November 2012 and 9 Septem-
ber 2013. The collected specimens were 785 individuals composed of 44 species: 19 species of
gastropods, 1 species of scaphopod and 24 species of bivalves. Almost all were warm-water spe-
cies. Two tropical species (Modiolus flavidus and Fulvia australis) were found, however; they
were juvenile and probably abortive migrations. At depths of 5 to 20 m the bottom sediment
was coarse- to fine-grained sand sometimes containing pebbles. The substrate around 30 m
deep was fine- to very fine-grained sand containing granules or mud depending on the location,
and around 40 m deep it was very fine-grained sand with mud. Because 15 species had been
collected more than two times in previous investigations and many adult individuals were in-
cluded, they must be reproducing off Hiratsuka. On the basis of the kinds of bottom sediments
where the 15 species were collected, it suggests that a stenotopic species (Solidicorbula eryth-
rodon) and an eurytopic species (Glossaulax didyma, Tomopleura nivea and Brevimyurella

Jjaponica) are related with the substratum.

Keywords: Molluscan fauna, bottom sediment, dredge, Hiratsuka, Sagami Bay
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Fig. 1. Sampling localities. This investigation was car-

ried out in the area enclosed by broken line.
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Table 1. Depths and bottom sediments on the positions where a dredge was dropped and lifted.

sampling date station position depth (m) bottom sediment
July, 2012 st.1 35°18'06"N, 139°22'03"E—35°18'02"N, 139°21'40"E 40—41 very fine-grained sand with mud
st.2 35°18'08"N, 139°21'45"E—35°18'08"N, 139°21'564"E 30—31 very fine-grained sand
st.4 35°18'14"N, 139°22'03"E—35°18'15"N, 139°21'49"E 23—20 fine-grained sand
st.5 35°18'36"N, 139°21'17"E—35°18'36"N, 139°21'34"E 11—10 fine-grained sand
st.6 35°18'24"N, 139°21'21"E—35°18'23"N, 139°21'35"E 15—15 fine-grained sand
st.7 35°18'45"N, 139°21'24"E—35°18'43"N, 139°21'42"E 6—17 medium-grained sand
st.8 35°18'47"N, 139°21'46"E—35°18'51"N, 139°21'28"[% 4-—4 medium-grained sand
September, 2012 st.1 35°18'03"N, 139°21'56"E—35°18'07"N, 139°22'15"E 40—41 very fine-grained sand with mud
st.2 35°18'10"N, 139°22'09"E—35°18'06"N, 139°21'47"E 30—32 very fine-grained sand
st.3 35°18'09"N, 139°21'58"E—35°18'12"N, 139°22'09"E 28—27 fine-grained sand
st.4 35°18'15"N, 139°22'06"E—35°18'16"N, 139°21'45"E 21—19 fine-grained sand
st.5 35°18'22"N, 139°21'41"E—35°18'22"N, 139°21'67"E 15—15 fine-grained sand
st.6 35°18'34"N, 139°21'41"E—35°18'33"N, 139°21'55"E 10—9 medium- to fine-grained sand
st.7 35°18'38"N, 139°21'51"E—35°18'42"N, 139°21'35"E 7—17 fine-grained sand
st.8 35°18'50"N, 139°21'25"E—35°18'48"N, 139°21'45"E 4—4 fine-grained sand
November, 2012 st.1 35°18'07"N, 139°22'08"E—35°18'03"N, 139°21'53"E 10—A40 very fine-grained sand with mud
st.3 35°18'11"N, 139°22'09"E—35°18'07"N, 139°21'50"E 30—31 very fine-grained sand
st.4 35°18'07"N, 139°21'50"E—35°18'09"N, 139°22'10"E 32—35 fine-grained sand with granules
st.b 35°18'16"N, 139°22'11"E-—35°18'16"N, 139°21'53"E 20--20 fine-grained sand
st.6 35°18'21"N, 139°22'07"E—35°18'23"N, 139°21'46"E 15—14 coarse- to medium-grained sand
st.7 35°18'29"N, 139°22'06"E—35°18'32"N, 139°21'47"E 11—11 fine-grained sand with pebbles
st.8 35°18'35"N, 139°22'03"E—35°18'43"N, 139°21'42"E 7—7 medium-grained sand
st.9 35°18'47"N, 139°21'46"E—35°18'51"N, 139°21'26"E 4—4 fine-grained sand
September, 2013 st.1 35°18'02"N, 139°21'54"1—35°18'06"N, 139°22'13"E 43—42 very fine-grained sand with mud
st.2 35°18'05"N, 139°22'08"E—35°18'03"N, 139°21'41"E 40—40 very fine-grained sand with mud
st.3 35°18'07"N, 139°21'45"E—35°18'10"N, 139°22'14"E 31—33 very fine-grained sand
st.4 35°18'15"N, 139°22'13"E—35°18'15"N, 139°21'46"E 21—20 fine-grained sand
st.5 35°18'22"N, 139°22'11"E-—35°18'21"N, 139°21'50"E 15—15 fine-grained sand
st.6 35°18'27"N, 139°22'11"E—35°18'27"N, 139°21'51"E 11-—12 fine-grained sand
st.7 35°18'44"N, 139°21'45"E—35°18'47"N, 139°21'25"E 6—5 medium-grained sand with pebbles
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Table 3. Distributions of the mollusca collected in this
investigation

number of
species
Hokkaido to Kyushu 1
southern Hokkaido and southward
southern Hokkaido to Kyushu
Tohoku and southward
Tohoku to Kii Peninsula
Kashima sea and southward

distribution areas

Kashima sea to Kyushu
Boso Peninsula and southward
Boso Peninsula to Okinawa
Boso Peninsula to Kyushu
Sagami Bay and southward
Kii Peninsula and southward
total of species
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Correlation Between the Habitat and the Leaf Anatomy
in Four Mangrove Plants Growing in Iriomote Island
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Abstract: To examine the correlation between the habitat and the leaf anatomy in various
mangrove plants, by using light and electron microscopes, we observed cross-sectional views
of leaves in Rhizophora stylosa, Kandelia obovata, and Bruguiera gymnorrhiza which distrib-
ute successively from the sea to the land in the intertidal zone of Iriomote island. Leaves of all
these mangrove plants are constructed with a multiseriate epidermis on both upper and lower
sides. The multiseriate epidermis was most conspicuous in Avicennia marina living in the re-
gion nearest to the sea, and the number of epidermal cell layers decreased gradually in other
plants as there habitat became further from the sea. Although the leaf blade thickness was
largest in Avicennia marina , the development of palisade and spongy tissues was poorest and
those cells were smallest. Conversely, the intercellular space was widest and the cell size of
palisade and spongy tissues was largest in Bruguiera gymnorrhiza living in the region farthest
from the sea. Furthermore, only in Avicennia marina, salt glands were frequently observed
in the upper epidermis and numerous trichomes covered the lower surface of the leaf blade.
These results suggested that there is a strong correlation between habitat and leaf anatomy.
The multiseriate epidermis formation may be enhanced by increasing the influence of seawa-
ter. Specialized cells of multiseriate epidermis may contribute to the regulation of salt toler-
ance by accumulating or extruding the excess salt ions derived from seawater.

Keywords: mangrove plants, leaf anatomy, multiseriate epidermis, salt tolerance, Iriomote
island
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Monophyletic Possibility in Japanese and Chinese Groups
of Echiuran Worm, Urechis unicinctus
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Abstract: Echiuran worms are a small group of marine animals having an elongated pro-
boscis and non-segmented body. They are classified into the two orders, Echiuroinea and
Xenopneusta. Xenopneusta includes only one genus Urechis with four species. Among them, U.
unicinctus lives in intertidal or subtidal sandy bottoms of Japan and its vicinity. The Japanese
population once favored a density high enough for fish bait. In recent years, the density has
decreased due largely to human impacts, such as habitat destruction. Therefore, the major
sales of this species for anglers’ fish bait now depend on imported live worms from China and
Korea. This might cause genetic pollution or contamination of the Japanese population. In
this study we conducted a marketing survey of ten shops selling live worms in the Shonan and
Seisho areas of Kanagawa Prefecture to understand the present situation concerning imported
worms. Some worms imported from China were used for sequencing the cytochrome oxidase
subunit I (COI) gene. Japanese worms were collected in Yamaguchi and Fukuoka Prefectures
for the same purpose. All the obtained sequences were analyzed phylogenetically, using NJ
and ME methods. The results showed that the Japanese and Chinese worms may comprise a
panmictic population, with quite similar genetic identities. Thus, we have concluded that the
possibility of genetic contamination can be ruled out in so far as the COI gene is used as a ge-
netic marker.

Keywords: Urechis, COI, genetic pollution, echiuran worm, phylogenetic tree, genetic
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ZEWT S, BARENTERE LIZEEIZJA & IB, £/ SITIIRRNOAEXEZEE SN LKL 7. 1G 1T
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Extraction of Total Genome DNA
from a Psychrophilic Diatom Species, 7halassiosira Nordenskioeldii

Yoshihiro Suzuki*23, Ken’ichi Kanazawa', Takayuki Morimoto?,
Naoki Yonezawa® and Takashi Nakayama*

! Department of Biologaical Sciences, Faculty of Science, Kanagawa University, Hiratsuka City,
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Abstract: Preparation of total genome DNA is essential for genomic analysis by next gener-
ation DNA sequencers. However the DNA of a psychrophilic diatom species Thallasiosilla nor-

dansioeldii is hard to prepare becoming shredded during preparations with various methods.

The silicified cell wall of the species could have physical and chemical interactions with large

DNA molecules. A gentle preparation method with benzoyl chloride was adopted and a good
amount of total DNA could be extracted, although it contained short fragments of DNA.
Keywords: diatoms, genome, next generation sequencer, psychrophilic, Thallasiosilla nordan-

sioeldit
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BER & =2 A MHKT Lto LorL., RIRDOEYFET
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DT, HINIZ 0 C. 2000 g T 10 4y o5 i
LTy hELTEI L, XLy MIEEOR:
H1CURE L 7-#.200 1 L1 Lz, 21E%.0 °C.
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Diel Changes of Several Environmental Factors
in the Estuary of the Sagami River
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Abstract: Stratifications of sea water-body, distributions of the phytoplankton biomass and
several environmental factors were estimated during the spring tide and the neap tide in April
2014 at the estuary of Sagami River. Measurements were carried out four times a day and diel
changes of the water-body were estimated. During spring tides, low salinity water from the
river was extended, narrowed and mixed with seawater at the surface layer and particle mat-
ters might be made. During the neap tide, stratification by low salinity and warm water was
fixed. The temperature and dissolved oxygen concentration were increased at the surface dur-
ing the day. Instead of these diel changes, the factors changed more widely in 7 days. Massive
growth of phytoplankton was clearly detected at the beginning of stratification of the water

body.

Keywords: phytoplankton, biomass, stratification, the spring tide, the Sagami River
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Culture Methods for Sea-Fireflies
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Abstract: The culture conditions for sea-fireflies were investigated in this study. When us-
ing a larger tank, dispersion of individuals to floor sediment causes insufficient feeding for each
individual. In contrast, small capacity tanks demonstrate water pollution. A culture tank
with isolation chambers was divised. The isolation chambers prevent individual dispersion,
and enable each individual to feed. Tolerance to water pollution under culturing conditions
was tested. Sea-fireflies show high tolerance to ammonia and nitrite. It is suggested that the
rapidly decreasing number of individuals in culture tanks was caused by loss of oxygen. The
survival rate of juveniles increased in the presence of antibiotics. An influence of antibiotics on
hatching and copulation was also suggested.

Keywords: Myodocopa, Ostracoda, culture method
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WAL LT b O Z B E/KIRICTIE L T L
oo WHE LT-BEDO T 5 AF v 7 KB 1 {EIESH -
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7o o TITV, BRI 22 o T EIRIE @ 8 BRIz DV T
L@ DIZE NN CTEE L MO (L 9 ik,
I 2 EAR) (DWW TCIRERER U RS CEE L7,

B 3. TR ORI COREIRML. IR AR Z HERF T
DA HH.
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KOFEINZFED, EINEKZZERZICREEHIND
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¥ G B YU LSRRI EE K TR AT S
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27,

b R

Fx VN R R
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L EDORRIZ, Fv o IR DI ERZ AT 5 F
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Survival rate (%)
£

N
o
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K4, F v o N"REAFEEOST v N TOAFRER., Fv
> 73 No. 1-4 1% 500 mL 7%%, 5-8 1% 300 mL 7%%. .
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HEAB BRI (2 DWW CIEATRE L7l Y 01 < JHEE
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FREE L, Z D7 DBESCAR R 2 AL AFE D S BR
TWRWEHBEHELZ WA LND, FBERIESYIC
A U 7= BESEMEIR & ik 3 5 S CRIE RS, i
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Survival rate (%)

0
Ammonium chloride concentration (mg/L)

Survival rate (%)

0 1000

Sodium nitrite concentration (mg/L)

X 5. 7R VONKEMEEROFER. A LT E
=0 NIRRT TO Y IR FLOEFER. B, diRERT
rU T AR FCTOD IR VOEFR, ary ho—
U (B 0) & B IRFESM % Fisher @ exact test |2 & »
THRE LR E 7T 7 HIoRT .
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FIENAE T D E1EE 20T, U IRXLVDEEN
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+0.5— 1.5°CLUHNIZINE > TH Y, FREE L DT
WEbHsbo0, BEMITIBEG CTH- 72, Al H
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AREEAIZT <, EIRHEREDSHE L V. sp & PLAA
TFEFCHETLHH T, T0%FEEDRKIhHE T A-3 LU
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MIZRURIE R 12, 2 EMELICKRE R AN
7=, control (2D TIZ AT OEMA D FZERHI I i1z 5E
CLTHEY, JrEAODRITEFIIRENE RGN
%o fEHRICKDIIARRD L 1T RFIZIET,
H DV OMERICHE SN T2, BT 2 E R
(ZITLR D 2-3 BB H O 1 & 8 b B,
it K2 % DA ORI ER B 2 5 L7250 B LR Rl

IR A BE T, RIS E — D DR CTRE
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B LRI B AR & RERYIC 570 5 i e
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T LA E RO RO AZENE,-T- (K6), H
IRE AR CIERBTAERI D28 O e O )T K¢
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HERN\ DR
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Yty &3 CEE LI235E6 O )7 CHEMER D IFFZ AL,
IR 2 0 K UAT d BT R S vtz Loy L
NOLGETHWRIEAEDOHEITIIA G, JNIEA O
DB L TR L=, XD, V.sp. 2D
W ST HEREE AR DR 215 2 S T
oty ZOWROZEENL V hilgendorfii \Z¥ 1T %
HAEINDZEEY Y LR TH Y, RENEFIITOI
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BEMNTIIRET A AT LA ZITHO BN TET,
RRIZES TV WAEEMER B 5, 7o, BiEAIO
W X0 AT A DI OEENE T TWD ATHE
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VN ZR T OETE T C ORISR OGN
VETH D,

6. FEBREWNTHRE &7 Vargula sp. D, IR
FEPAEER L L IR TENTHRE S 78R T
b (REH) OEFENRFEN. 27 —/L/3—F 1 mm.
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BT 2 HmR3 o7 (KT, REEOSOIFERE L=
AR CHRET R bivd, ZhusdE U= Eik
TN THRBEOEBERREIC 20, YHREE
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BB\ D bbb,
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NA MM TRICHZRHEHLOETEAND L
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7. KRR OWENATE Uz V. hilgendorfii (K. I H O
FPER KD, HREOEBELHIRENTND., 27—

Jb8—13 1 mm.
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VEATOGEIIEER AR S oW, PR &R T
AR =V EBERSNDIZT A =N NTHEE L
TEBLIMERD D, BEIFIMEI D EET X720
KR TH D, IA4A Ra— JEHXEKRIZTHNS D
N, FKEBEFICED2BEGFHRECKTEED
HFTRICEDBEENAETLRT < 8D, FRICEHIC
FEENLE T, N7y BIOKERESEKE T L —
V= TCEHLRELTHAT LI TRBMLETH D,
TR T LG IHERE Z M 2 TEARRRIZ
AT, BB CE ) F TR AR WRRICH R Lz k
T —IMEZ WD DOR[%TH D,



124 Science Journal of Kanagawa University Vol. 25

Kebe
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The 9th International Symposium
~on the Kanagawa University - National Taiwan
University Exchange Program 2013

March, 15, 2014 at Kanagawa University, SHC, Circum Hall

-+ Opening Remarks
Dean, Prof. Hino Akiya

-+ Suzuki, Kentaro (KU, Chemistry)
Morphology of Giant Vesicle Caused by Molecule-Based Dynamics

-+ Chan, Yi-Tsu (NTU, Chemistry)
Design, Construction, and Structural Analysis of Metallo-Supramolecular
Assemblies

-+ Yoshida, Akihiro (KU, Material and Life Chemistry)
Preparation and Investigation of Hydrogen Storage/Release Properties of the
Composites of Lithium Hydride and Conjugated Compounds

-+ Coffee Break

-+ Nishiyama, Junya (KU, Chemistry, Student)
Preparation of Rotaxane by the Acylation of Transient Pseudorotaxane
Consisting of Crown Ether and Amine

-+ Chen, Chih-Jung (NTU, Chemistry, Student)
Artificial Flowers for Solar Water-Splitting

-+ Hashi, Yurika (KU, Biological Sciences, Student)
Nematode C.elegans microtubule-associated protein, PTL-1. The Domain
Structure and its Interaction with Microtubules.

-+ Huang, Yu-Chiao (NTU, Biochemical Science and Technology, Student)
Studies on the Catalytic Mechanism and the Structure of Rice Sucrose Synthase

-+ Lunch / Poster Presentations

-+ Huang, Hsiao-Chun (NTU, Molecular and Cell Biology)
Non-Genetic Cell-to-Cell Variability: Hindrance or Chance?

- Nagashima, Keniji V. P. (KU, Biological Sciences)
Evolution and Application of Photosynthetic Electron Transport Chain of
Purple Bacteria

-+ Huang, Ching-Tsan (NTU, Biochemical Science and Technology)
Development of Edible Vaccines in Enokitake Flammulina velutipes

-+ Coffee Break

-+ Liu. Ru-Shi (NTU, Chemistry)
Light Conversion to Light, Electricity and Heat: Applications in Solid-state
Lighting, Energy and Biomedical
-+ Nishimoto, Yuko (KU, Chemistry)
Water State Analysis of Methyl Cellulose Thermo Reversible Hydrogels
-+ Closing Remarks
Chairman of Graduate School, Prof. Yamaguchi, Kazuo

11. 5 9 BRI R — ENL BB R ENRRER Y RN v L7 v 77 A,
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107.
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WA ERS . A K25 200 93-108.
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(6) Gl =
# & : [Fixed point theory and its applications

G2

>

to optimal control problem of positive
solutions for differential equations]
ik OEmE HiR
(H[E - KEPETRS)
20134F11 A 5 H (4k)
91K 0043~ 107004y
D PRZR) IR T
TR O DO F ¥ /8 A
(13 54 103 %)
PRI R B A - B
FRZR )R A G BRI SR AT
P U,
HE - KRFEBE LRI O 95k B I
PRI BN D850 RO RE) U DUV T
FEMEDTNT, < ORI E HITTE
B, AFEIOFHTIX, S bl A
SNHWH HBRXOARE SEHICHONT, &
DA — ISR TE L7z 26 2 impulsive dif-
ferential equation D =1 — 3 —RED T DA
FERIZ DWW TR & £ L7z,
WEE K M 2013.11.11)

HHE

R

(7) S

i 8 : TOuter inverses with prescribed range

RHTEA

bl

H

and nullspace]
: Gabriel Kantun-Montiel Z#%
(Linda Vista University, Mexico)
2013411 A 5 A (4k)
100043~ 11HF 004y
L PRZR R

IR OND D 278 A

(13 54 103 =)
fle - ARER)NIRFBRF AR - PR

PRZR) R G BRI FE T
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FRONREREFIHTHZ T, HLLAR
7 MVEEER 7R E DRl OWFIERCFRIZ OV TRl
HEXE L7z,

(WHEFHE E O 2013.11.11)

A
& : Generalized inverses of operators on
Hilbert C*-modules]
{## : Dragon Djordjevie #d%
(University of Nis, Serbia)
20134F11 A 5 H (k)
11HF 0043~ 125500 %>
D PRER) IR T
TR O D O)NF ¥ /% A
(13 54f 103 =)
PRI R B - R
PZR) 1R & BRI ST

R

P U

=
/BT « Nis KF##% O Dragon Djordjevic
RITMEHSZROMHR ) —F—D—ANTHY,
HFAEE « Functional Analysis, Approximation
and Computation % Ef#E L T\ E 9, SED
FEETIL, BV RZER &N o NZE O
HRIIZNALE § 5 Hilbert C*-modules %5 f1Z
DWTOEARBMEE & Ho2=2foMERs X
OWNFED EE 2 AL, —ONEZEM (B L
~UL NZE[]) L OFRIE, S HICE T TOEED
—IREAERFEIZ DN T ORI DHFFERRIZ D
WCREHIEE £ L7,
(HEHE K 2013.11.11)

s

B 7 : [Recent results Hilbert space opera-

e
Y&

tors|
: Lee Mi Ryeong #if%
(Catholic University of Daegu)
201442 H 11 H (k)
913043~ 10HF 304y
o L RS )R T
IERONEOV/EC S QA
(13 54 103 =)

fF

WK AT
o

i [E - KEBILIE 1712 & % Catholic University
of Daegu K= Z % ™ Lee Mi Ryeong 1% 1E H
FDAXRT MNVEERCRERERE BT T
LNET, FHEOAT MVEERIZOWNT
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E, 19904EZ A7 D, FELWERELZHTE L
T2o FIDIT, 19904F Z A D35 DHFFEIZ DN T
HED HILTE HIL, ZIVE TOMFZERIE K
T EFIHEHRSEESWE L, 0%, E0)-
hyponormal 1EF 3122 T OHFZERE % i
HEXE L,

EE R ORI 2014.2.12)

(10) 3=

B : [On flatness of weighted shifts opera-
tor]
A - LiChunji (B HFE) #d=
(Northeastern University (FF[E - Hk
KF))
A K 201442 4 11 A (%)
10§ 3043~ 11HF 304>
= BRI
WIFOND O ¢ 78 2
(13 5£f 103 =)
T AR R - R
PRZR) IR & BRI JEPT
W
HHE - AL RS #EER O Li Chunji (€ — A >
FMHBEIZOWTKRERERE LIF T E
9, weighted shifts operator @ flatness {Z >
WTCIE 1966 4E1Z Stampfli 12 X Y subnormal
ERRIZ flat THDL Z BN RENE L, £
D% B THERIH D FHATLZA31990
HFEH S Curto X° Putiner 72 Sl LV #Hii-
RPN E D F LT, 2014 OBAEE T
ERZFE N flat THDHDONE D NIZHONTEL
DERD IR SN TWET, BALRFEIR O Li
Chunji Kb Z < OHBZ SHLTHWET DT,
weighted shifts {EHFE (2D T O DOHFFERL
REePIGERIEE £ L7,
(i & S 2014.2.12)

(11) GEEE

O [SENUA~I VT N7 7 o ONE )
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H I : 201442 H 28 H (4)
15HF 004y~ 16 K£00 %y
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HREO B2 F vy /8 A
(13 54 105=8)
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FZR) 1R e & BRI T
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NI VT T 7 OFORLNTZREEID
WAL AR 2 Fr o B SE IR A RS L |
T OfRBENE A RET Uiz, fiErEsE (RS, %
DIERHAICIR DTz K& S DOZER ZFF> 2
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T RT7 7 ORFEFHAT H5AAF G ST
L7z,

(s ARERTE  2013.3.22)

(12) i#iH=

B & : [Molecular Design of Chiral Poly-
meric Organocatalysts and Their Ap-
plications in Asymmetric Catalysis |
Md. Masud Parves, Postdoctoral Fel-
low (FR73)1IKF)
A Kf: 2014452 A 28 H (4)
16/R£00 47~ 17100 5>
5 ARSI
HROHDMNF ¥ 78 A
(13 5#F 105 =)
F O ARSR PR LR
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wATIR ol 7V Y UHEIRORET L F L
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HbrRETH -7,
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A

N
N

(13)EES

{# & : [Marine biological research off western
coast of Australia and in the Yellow
Sea off China |

FEF : Dr. John Keesing
(CSIRO: A —A k7 U 7 HFR R 7P
WEFEHEAE)

A 2014423 A 7H (&)
14553050~ 15873059

= BRIIRT
WO DN x % R
(6 751 205 =)

T RN EEE AR R
i lIpNES e e 2 S

oA

Dr. John Keesing (x4 — A ~ 7 U 7# AL
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(HEE  SPGk— 2014.3.13)
(14) G2
{# R : THypercyclicity for the elements of the

commutant of an operator |

S - Manuel Gonzalez #id%
(AL 2 s B BT VT RE)
H 201443 H 19 H (K)
111£ 0043~ 12F£00 47
= o R)IIRA:
WO BN F vy /8 A
(13 5HE 105 %)
T AR RF PR - PR R
PRI R ARG BRI TR T
W

ANRA 2 F BTV T RFEHE O Manuel
Gonzalez K130 b i &\ Spring-
er fL 52« Three-space problems in Ban-
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ach space theory % iR L CWE T, {EHHR
O EIEIRMILT —~ T DAL 22 D
TFAEERIZEIfRT 5 cyclic vector (22T D
WHEC, FRICEZERVERFE & L Thypercyclic
TERFE N H Y £7, AEIOHETIEL, Z DM
B 12>\ T, unilateral weighted backward
shift {EfH D commutant<°, Cesaro fEfzE D
PHERE, BERNRIERBEZRI LN 5
HIHZX E L,

(&8 K RKE 2014.3.28)

(15) i =

{# & : [An unified approach to Weyl type
theorems |

ST« Pieto Aiena #i%
(£ Z VT « NLILERF)

H K : 201443 719 H (OK)
13H500 7~ 1470057

& Y RIIR:
WO D v L% R
(13 54 105 =)

F O R RFE R - EER)
FRZR N IR A G BRI SR AT

(16) *F-
5:
-
A

AN
N

o
A Z YT « NLJLERED Pietro Aiena #f5%
I EERFEGRAFIE TIIAR IR & 7o T D X
Fredholm and local spectral theory, with ap-
plications to multipliers %% L CW\WE 9, 1F
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