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Comparative anatomy of the feeding-related structures in the
Gasterosteiformes (Teleostei), with special references to the gill arches
( — )
(1) Ichthyological Reserch,48(3):315-318.2001.8.25
(2) Ichthyological Reserch,52.2005.Accepted

Feeding-related structures in the Gasterosteiformes were studied osteologically and
myologically in all 11 families of the order. The posteriorly extended sternohyoideus, the
absence of a toothplate fused to epibranchial 3, and the presence of adductores 1-3 in the
branchial arches were newly recognized as putative synapomorphies of the order.
Although the elongated snout was the one of gasterosteiform features, two groups were
recognized in the presence or absence of the metapterygoid in the region, suggesting the
independent acquisition of the elongation. In the presence or absence of a division of the
adductor mandibulae (A1), the order was also divided into two groups. Branchial
structures exhibited notable variations within the order, the number of bony elements
varied from 1-9 in the dorsal arches and 7-14 in the ventral arches, respectively, the
number (dorsal + ventral) being the maximum in Centriscidae (22) and minimum in
Solenostomidae and Syngnathinae (10). Although the number of the muscles related to
the arches also differed from 22 (Centriscidae, Aulorhynchidae, Fistulariidae and
Solenostomidae) to 25 (Pegasidae and Hippocampinae), the elements tended to be
preserved even though their original attachment sites were reduced or lost.
Relationships between the branchial bones and muscles in the Gasterosteiformes were
classed into five patterns and discussed. Variable origins of the lavatores externi and
interni in the order were noteworthy, such being resulted from the upward migration of
the adductores hyomandibulae and operculi. Based on the branchial structures,
non-syngnathoid gasterosteiform affinity of the Indostomidae, and primitive nature of
the “syngnathoid” Macroramphosidae and Centriscidae were demonstrated. Phylogeny
of the Gasterosteiformes was discussed on the characters derived from the
feeding-related structures, and compared with hypotheses on the evolutionary history of
the order previously proposed.
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The homotopy groups of an invertible and a generalized Moore spectra in
the A(2)-local category at the prime three. ( 3 H2)-

(1) JP Jour.Geometry & Topology,3,257-268,2003.
(2) Proc.Amer.Math.Soc.,132,3111-3119,2004.

Let S, denote the stable homotopy category of spectra localized at the prime p, and L, the full
subcategory of S, consisting of E(n)-local spectra. Here, E(n) denotes the n-th Johnson-Wilson

spectrum. Then we have the Bousfield localization functor L, : S, — L, = S, with respect to E(n).
In the stable homotopy category L, , a spectrum U is called (E(n)-) invertible if there exists a
spectrum W such that U W= LS for the sphere spectrum S. The E(n)-localized sphere LS is a
typical example. We work in the category L, at the prime three. Then, Kamiya-Shimomura
constructed an E(2)-invertible spectrum X other than L,S such that X X X= L,S. The homotopy
groups of the sphere spectrum LS play a crucial role to understand the category L,. Since E(2)(X)
is isomorphic to E(2)«(S) as an E(2)~ E(2)-comodule, the determination of homotopy groups of an
invertible spectrum X is another crucial problem to understand the category L,. So we study the
homotopy groups 7(X). Let V(k) denote the k-th Smith-Toda spectrum. Then, we use Bockstein
spectral sequences 7+ (V(1) X%  m(V(0) XY  me(X") for the invertible spectrum X and
determined structures of all homotopy groups. Here X © denotes the k-fold smash product of X.
Kamiya and Shimomura showed that a spectrum U is an invertible if and only if E(n)«(U) =
E(n)» = E(N)«(S) as an E(n)~ E(n)-comodule. We generalize this. A spectrum U is called a
generalized (E(n)-local) k-th Smith-Toda spectrum if E(n)«(U)= E(n)</(p,v1, W) as an
E(n)<E(n)-comodule. The E(n)-localized k-th Smith-Toda spectrum is a generalized one if V(k)
exists. In this paper, we consider the generalized Moore spectra at the prime three, which is the
case where k =0, n =2 and p=3. The spectra V(0) X ¥ and the Toda spectrum Y= LoV(14) are the
examples. We first observe the difference between them from the viewpoint of the homotopy
groups. Since the invertible spectrum X is constructed from the Toda spectrum Y, we have the
cofiber sequence X 2 — X — Y. By use of the cofiber sequence and the structure of the homotopy

groups 7~ (X¥), we determined the homotopy groups of the Toda spectrum Y and examined the
difference. We then determined the homotopy groups of all generalized Moore spectra.




P
Miller-Ravenel-Wilson

n En)- Hopkins-Ravenel
Hovey-Sadofsky Kamiya-Shimomura
P+n<2p-2
P+n<2p-2
E2)-
Shimomura-Wang
?P+n<2p-2 Toda-Smith
H2)-
Toda-Smith Moore
Moore
Adams



4
17 3

23

The Protein Journal 23(1), 53-64. 2004 Jan.

PK
ADP
PK
TK AK
PK CK
PK
GS
PK
AK
CK
AK
AK
AK
Asp62  GS
AK

ATP
PK
ATP
PK
CK
HTK
PK
PK
guanidine specificity region
GS 10
PK
AK
AK CK
AK GS
GS
AK
GS Phe63 Leu65 Gly
2 GS
Arg193 AK AK
Asp62 Argl93 AK
Asp62  Argl93
10 PK

PK

PK




GS

TK HTK

AK
AK



4 1

17 3 23
Solid-state Photophysical Properties and Functional Material Characteristics of
Novel Heterocyclic Quinol-type Fluorophores
( )
(1) Chem.Lett., 1999,837-838.
(2) Chem.Lett, 2000,714-715.
(3) J.Chem.Soc.,Perkin Trans. 2,2002,700-707.
(4) J.Chem.Soc.,Perkin Trans. 2,2002,708-714.

Novel heterocyclic quinol-type fluorophores, (benzofurano[3,2-b]naphthoquionl-type, imidazo
[1,2-d]anthraquinol-type, and benzofurano[1,2-b]naphthoquionl-type fluorophores) have been
synthesized and their absorption and fluorescence characteristics have been studied in solution and in
the crystalline state. Big differences were observed in the photophysical properties between in
solution and in the crystalline state. Semi-empirical molecular orbital calculations (AM1 and
INDO/S) and X-ray diffraction analysis have also been carried out. On the basis of the results of
calculations and the X-ray crystal structures, the relations between the observed photophysical
properties and the chemical and crystal structures of the quinol-type fluorophores are discussed. More
interestingly, the crystals of three heterocyclic quinol-type fluorophores exhibit sensitive color change
and fluorescence enhancement behavior upon enclathration of various kinds of organic solvent
molecules. The magnitude of the solid-state fluorescence enhancement is greatly dependent on the
enclathrated guest molecules. To elucidate the enclathrated guest effects on the fluorescence
properties of the crystals, the X-ray crystal structures of the guest-free and guest-inclusion compounds
have been determined. It is confirmed from the spectral data and the X-ray crystal structures that the
destruction of the host-host -7t interactions by the enclathrated guest molecules is the main reason
for the guest-dependent fluorescence enhancement behavior. We believe that these results are useful
for the development of new solid chemosensors and for the improvement of pigmentary solid-state
fluorescence.

The contents of the doctoral dissertation are as follows:

Chapter 1. 1. Synthesis of new benzofurano[3,2-b]naphthoquinol derivatives and their
photophysical properties in solution and in the crystalline state.
2. Solid-state fluorescence enhancement behavior of benzofurano[3,2-b]-naphthoquinol-
type clathrate hosts upon inclusion of amine molecules.

Chapter 2. 1. Synthesis of novel imidazo [1,2-d]anthraquinol derivatives and their photophysical
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properties in benzene and in the crystalline state.
2. Dramatic solid-state fluorescence enhancement behavior of imidazoanthraquinol-type
clathrate hosts upon inclusion of various kinds of organic solvent molecules.

Chapter 3. 1. Synthesis of novel benzofurano[1,2-b]naphthoquionl and benzo[kl]xanthenol
derivatives and their photophysical properties in solution and in the crystalline state.
2. Solid-state  fluorescence  sensing behavior of crystals of novel
benzofuranonaphthoquinol-type clathrate host upon exposure to gaseous chloroform.

D (A1, INDO/S )

2) (AVL, INDO/S )

3)
(AL, INDO/S )
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Development and clinical application of a novel data-mining system for
detection of potential diagnostic patterns from a large laboratory database.

6)) Vol.42, SIGL0(TOD1L), pp92-99, 2001/10.
© Vol26, No2, ppl70-175, 2001.

Backgrounds: Diagnostic interpretation of multiple laboratory test results is a complex task
requiring sufficient experiences. Therefore uncommon diagnostic patterns are often overlooked
even by knowledgable clinicians. Recently a data-mining technique called self organizing map
(SOM) was developed to sort out potential patterns from a large set of multivariate data and to
generate a two dimensional map of the identified patterns according to their similarity.

Objects: The object of this study is to develop a novel diagnostic support system which features
combined application of SOM and conventional decision tree algorithms, the former for sorting
out potential diagnostic patterns and the latter for validating the identified based on
information retrieved from laboratory database.

Methods: In developing a model system, we chose a set of test results for protein
elecctrophoresis and flow cytometric classification of peripheral white blood cells (WBC), which
often pose difficulty for physicians to interpret. Dynamic time warping was used as a similarity
measure for SOM in clustering waveforms observed in the electrophoresis. For SOM clustering
of flow cytometric patterns, each scattergram was pretreated by a combination of K-mean
clustering and EM algorithm to obtain sub fractions of WBC. After the SOM analysis was
completed, each observed pattern was combined with other laboratory test results and clinical
records retrieved from the laboratory information system. Thus diagnostic category of each
clustered pattern was defined and the decision tree generator algorithm was applied to create a
diagnostic flow to reach each diagnostic category identified by the SOM analysis.

Results: The SOM clustering of the electrophretic patterns was successful and close similarity
of laboratory and clinical features among members within each cluster was confirmed for
majority of the clusters. This led to clear identification of the diagnostic category for most of the
clustered patterns. The SOM system enabled attachment of diagnostic comments to the report
of electrophoretic results. Similar SOM analysis applied to the WBC scattergram also led to
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logic for interpretation of specific sub fractional patterns. Furthermore, EM algorithm used for
separation of the overlapped scatters into WBC subpopulations proved to be very useful for
derivation of their frequencies more accurately than the conventional method.

Conclusion: The new diagnosis supporting system, featuring combined use of SOM and related
data mining algorithms, proved to be very effective for identification of specific diagnostic
patterns hidden in the large-scale routine laboratory database. The system was made to have
general applicability and is expected to solve many other diagnostic problems commonly
encountered in laboratory medicine
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Synthesis of hydroxyapatite solid solutions by hydrothermal method

(1) Journal of Solid State Chemistry, 2004, in press.

(2) The Journal of the European Ceramic Society, 2004, in press.
(3) World Scientific, Singapore 121-126,2003.

SANTOSH,Madhava Warrier

Calcium hydroxyapatite [Caio(PO4)s(OH)2, designated as CaHAp] is a primary constituent of
vertebral animal’'s hard tissues and synthetic CaHAp has attracted our attention due to its
utility in the fields of bioceramics, catalyst, adsorbent, and so on. In the apatite structure, the
Ca ions occupy two types of nonequivalent sites: M (1) site at the fourfold symmetry4(f)
position and M (2) site at the sixfold symmetry 6(h) position. It is interesting to determine the
occupation site of different metal ions in the apatite structure for better understanding the
flexibility of the structure. The HAp solid solutions with low crystallinity or hydroxyl defect
have been prepared by the aqueous reaction or solid state reaction, which must cause
inaccuracy in the structural investigation by the Rietveld analysis. Hydrothermal synthesis
method is a wet-chemical technique for directly forming complex oxide powders with high
crystallinity. The technique has an advantage especially for preparation of HAp powders not to
introduce the hydroxyl defect in the structure. In this study, the hydrothermal method was
used to synthesize a series of the solid solutions in the system of Ca-Cd HAp, Ca-Sr HAp and
Ca-Pb HAp, and Rietveld analysis was employed to determine the metal ion site in the apatite
structure. Thus, the preferentially occupied site of the metal ions, Cd, Sr, and Pb, in the Ca
HAp structure was compared.

The starting materials are 0.334M M(NOs)2 (M=Ca, Cd, Sr and Pb) and 0.200M (NH4)2HPOa4
solution. The pH of the phosphate solution was adjusted to 10 by ammonia. These solutions
were separately poured into different reaction chambers in the multi-chamber autoclave with
a Teflon liner. Hydrothermal treatments were carried out at 200°C for 12 hours.

The solid solutions with high crystallinity in the system of Cd-Ca, Sr-Ca and Pb-Ca HAp
were successfully synthesized at 200°C for 12 hours. The results of the Rietveld analysis
indicated that the metal ions of Pb2*, Sr2*, and Cd2+ all preferentially occupied M (2) sites. Cd?*
ions had a slight tendency to occupy M (2) sites preferentially in the solid solutions. Sr2* ions
preferentially occupied M (2) sites in the solid solutions with higher Sr/(Sr+Ca) molar ratios.
Pb% ions had a remarkable tendency to occupy M (2) sites in the solid solutions. The

13




preferential occupancy of the metal ions in M (2) sites were mainly explained by the ionic
radius and electronegativity.

M(2)
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(1) J.Phys.Chem B,108,798-804(2004).
(2) J.Agric.Food Chem.,52,5359-5365(2004).
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