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Study of the origin of the cometary volatiles

Astrophysical Journal Letters 782
14NH2/**NH2 Ratio in Comet C/2012 S1 (ISON) Observed during its Outburst in 2013

November” Astrophysical Journal 734 "
Ortho-to-Para Abundance Ratio of Water lon in Comet C/2001 Q4 (NEAT): Implication for
Ortho-to-Para Abundance Ratio of Water” Astrophysical
Journal 729 "Ortho-to-Para Abundance Ratio (OPR) of Ammonia in 15

Comets: OPRs of Ammonia versus 14N/15N Ratio in CN”
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An observational approach to stars embedded in the
circumstellar matter with a new high resolution
spectro-polarimeter

Publication of the Astronomical Society of Japan

““Very precise Echelle Spectro-Polarimeter on Araki-telescope, VESPolIA~~

(The International Society for Optical Engineering) SPIE  Proceedings

of the SPIE, Volume 9147, id. 914788 8 pp. (2014) ““The upgrade of a high

dispersion spectro-polarimeter, VESPolA -New circular polarimetery mode and extremely
high resolution mode-“~
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ST3 beta-galactoside alpha-2,3-sialyltransferase 4
regulates hormonal levels that are associated with emotional
and reproductive behaviors

Sialic acids are nine-carbon acidic monosaccharides that are located at the ends of sugar chains attached
to glycoproteins and glycolipids by 20 species of sialyltransferases in the Golgi apparatus, and are involved
in the cell-cell communication, adhesion and migration of cells. Of the 20 species of sialyltransferases
identified to date, a focus was placed on the physiological functions of the sialyltransferase, ST3Gal V.
ST3Ga 1V exhibits stimulation-responsive expression in epilepsy and inflammation. Single Nucleotide
Polymorphisms (SNPs) in a genome-wide association of human populations have indicated that ST3Gal IV
is associated with lipid metabolism, coronary artery disease, and attention deficit disorder with
hyperactivity (ADHD); however, the regulatory mechanisms involved currently remain unknown. The
involvement of ST3Ga IV in the expression and responses of hormones that affect neuropsychiatric
symptoms and reproductive functions was also examined herein.

ST3Gal 1V and growth hormone (GH) are both epileptic seizure-responsive genes that play roles in the
development of epileptic seizures. In Chapter |, a decrease was detected in GH mRNA levels in the brains
of ST3Gal 1V-deficient mice using quantitative RT-PCR. This result suggested that ST3Gal 1V regulates the
expression of GH. Loss of the ST3Gal IV gene has been shown to induce anxiety, depression, and sleep
disturbance. Presently, to examine behavioral similarity between ST3Ga IV and GH, the effects of

infusions of GH and its receptor (GHR) antagonist into the hippocampus on emotional behaviors in mice



were examined using elevated plus maze and dark-light transitional tests. GH was found to cause
hyperactivity in mice. Following these tests, mouse brains were subjected to immunofluorescence to
determine the localization of epilepsy-responsive immediate early genes, including Arc, Nr4al, Npas4, and
Fos. The results obtained revealed that infusions of GH increased the number of GHR- and Arc-positive
cells around the injection sites in the CA3-subfield of the hippocampus, whereas the infusion of the
receptor antagonist decreased the number of Npas4-positive cells. These results suggest that the GH-GHR
signaling system in the brain is involved in the expression of immediate early genes and hyperactivity. The
possibility that ST3Ga IV modulates the GH-GHR signaling system associated with hyperactivity was
proposed in Chapter I.

In Chapter I, the reproductive system of ST3Gal |V-deficient mice was investigated, including the
development of puberty, the estrous cycle, mating, pregnancy, parturition, post-partum estrous, and nursing.
The following reproductive phenomena were observed: (1) a ST3Ga |1V deficiency delayed the onset of
puberty and prolonged the estrous cycle in mice; (2) when ST3Gal 1V-deficient mice entered proestrus once,
they succeeded in mating and became pregnant; (3) all ST3Gal 1V-KO fetuses were alive on gestation day
19 prior to parturition; (4) ST3Gal IV-deficient mothers often failed to deliver and nurse offspring.
Therefore, ST3Gal 1V-deficient female mice exhibited an irregular estrous cycle and perinatal disorders.
The hormonal responses involved in these phenomena were then examined. The results obtained revealed
that ST3Gal IV-deficient mice did not show the plasma progesterone withdrawal and did not increase
plasma level of follicle-stimulating hormone (FSH) on gestation day 19 that normal mother showed.
Progesterone generally exerts negative feedback suppressive effects on gonadotropin-releasing hormone
(GnRH) production at the hypothalamus and also on the production of LH and FSH at the pituitary in order
to prevent parturition and estrus, while progesterone withdrawal induces parturition. The results obtained
showed that the loss of ST3Ga IV prevented progesterone withdrawal, which led to the failure of
parturition and post-partum estrus. Progesterone and its metabolites are known to be critically involved in
catamenial epilepsy, depression, anxiety, mood symptoms, and neuroprotective effects. The irregular
expression of progesterone demonstrated herein may be associated with neuropsychiatric symptoms in
ST3Gal V-KO female mice.

The results of this thesisindicate that ST3Gal IV modulated the expression of GH and progesterone, and
this altered expression is associated with emotional behaviors and perinatal disorders. GH affected
hyperactivity levels, and an irregularity in progesterone-FSH levels of mother causes perinatal disorder.
These suggest that the ST3Gal 1V-KO mouse is a viable model for investigating involvement of hormonal
responses in novel mechanisms underlying brain functions and will open a path for therapeutic

interventions to halt the progression of epilepsy, anxiety, and perinatal abnormalities.
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SAMP1 mice as a new animal model for photoaging of the skin
associated with spontaneous higher oxidative stress status

Aging of the skin is a process in which both intrinsic and extrinsic determinants lead to a
progressive loss of structural integrity and physiological function. The intrinsic aging process
is characterized by slow and irreversible tissue degeneration, and affects the skin as well as
the whole body. The extrinsic aging process, i.e. “photoaging”, is provoked by chronic exposure
to sunlight, and especially ultraviolet (UV) light. The long latency period and slow evolution
of photoaging make human studies difficult. Therefore, the development of a reliable animal
model is necessary to systematically study the pathogenesis of photoaged skin. At present,
UV-irradiated skh-hairless mice are widely used as an animal model for skin photoaging. This
model recapitulates many features of human photoaging. However, it mimics only the
extrinsic aspects of the pathogenesis of photoaging, and the contribution of the intrinsic aging
process is difficult to study. It is important to elucidate how the intrinsic aging process
contributes to the pathogenesis of photoaging in vivo, since intrinsic factor(s) seems to be
essential for the manifestation of skin photoaging phenotypes in humans. As for the
pathogenesis of photoaging, reactive oxygen species (ROS) generated by UV radiation are
thought to play an integral role. UV-induced ROS can exert a multitude of effects such as lipid

peroxidation, the activation of transcription factors and the generation of DNA strand breaks.



In the present study, | show that the skin from old senescence-accelerated mouse-prone 1
(SAMP1) mice, a model for accelerated senescence and higher oxidative status, exhibited
histological and gene expression changes similar to those in human photoaged skin without
UV irradiation. Histopathological analysis revealed an age-associated increase in the elastic
fiber and glycosaminoglycan content of the dermis of 48- to 70-week-old SAMP1 mice. An
upregulation of several pro-inflammatory cytokines and matrix metalloproteinases-7 and -12
with advancing age were observed in SAMP1 skin. This mouse may be a useful model to study
the contribution of intrinsic aging processes in the pathogenesis of photoaging. Furthermore,
| attempted to clarify factor(s) that differentiate photoaging from chronological aging
phenotypes. Histological changes and cytokine expression patterns were compared among
UV-irradiated hairless mice (18 weeks of age), a standard photoaging model, non-irradiated
mice of 18 weeks of age and chronologically-aged hairless mice (70 weeks of age).
Histopathologies revealed that the flattening of dermal-epidermal junctions and epidermal
thickening were observed only in UV-irradiated mice. Decreases in fine elastic fibers just beneath the
epidermis, the thickening of elastic fibers in the reticular dermis, and the accumulation of
glycosaminoglycans were more prominent in UV-irradiated mice as compared to non-irradiated aged mice.
Quantitative PCR analyses revealed that UV-irradiated mice showed an increase in the expression of IFN-y.
In contrast, aged mice exhibited proportional upregulation of both pro-inflammatory and anti-inflammatory
cytokines. The IFN-y/IL-4 ratio, an indicator for the balance of pro-inflammatory and anti-inflammatory
cytokines, was significantly higher in UV-irradiated mice as compared to control and non-irradiated aged
mice. An elevated IFN-y/IL-4 ratio was also observed in aged SAMP1 mice. Thus, an imbalance between
pro-inflammatory and anti-inflammatory cytokines might be a key factor to differentiate photoaged skin
from chronologically-aged skin.
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Structural and functional studies of causative factors for
infectious diseases

Structural and functional studies of causative factors for infectious diseases
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