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General Summary
 

Core Research facilities were reorganized on April 1,2009,in the Research Center for
 

Medical Sciences and consist of the Division of Fine Morphology, the Division of
 

Biochemistry,and the Division of Advanced-Research Laboratory. The mission of the
 

facilities is the facilitation of research in the university. Two systems are constituted for
 

the use of the facilities.

Annual Registration System
 

This system is intended to supply research space, benches, and other equipment to
 

researchers of the university to perform experiments. Once registered,researchers can
 

freely use the various devices,such as fluorescent microscopes,optical microscopes,and
 

equipment for the preparation of samples for histological examinations,high-pressure
 

liquid chromatographs,and nucleic acid amplification systems(polymerase chain reac-

tion). Because inspections and maintenance are regularly performed by the staff,the
 

equipment is reliable and available at any time. This system also provides technical
 

advice and guidance on specific fine-morphological or biochemical approaches to
 

registrant’s experiment,if necessary.

System for Providing Research Services
 

Advances in research technologies and equipment enable us to perform more precise and
 

accurate observations of specimens in medical sciences. However,the high technology
 

and various new devices require specialized knowledge. These advances can cost the
 

researchers both time and money. Also,all researchers are not necessarily familiar with
 

all the equipment for medical experimental. For researchers who cannot perform
 

experiments owing to limits of time and funds,our staff can prepare samples for scanning
 

electron microscopy and transmission electron microscopy,record images,or perform
 

high-performance liquid chromatography and mass spectrometry. By using this system,

researchers can proceed efficiently. The service fee is minimal because services are
 

limited to the university.

Research Activities
 

Biotracing using fluorescent nanoparticles
 

The monoclonal antibody JT95 was developed at this university. It specifically recog-

nizes an antigen expressed in differentiated thyroid carcinomas. For the use of serum
 

in the diagnosis of thyroid cancer,the antibody was conjugated to fluorescent nanoparti-

cles. The localization of the antigen was visualized with fluorescence microscopy after
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reactions with thyroid carcinoma cells. In addition,the conjugate demonstrated greater
 

sensitivity than the enzyme-linked immunosorbent assay for quantitative analysis of the
 

antigen in human serum.

Functional analysis of tight junctions
 

Tight junctions(TJs)in epithelia and endothelia restrict the paracellular flux of water
 

and solutes. Epidermal TJs are thought to restrict molecular movement and to help the
 

stratum corneum serve as a secondary barrier in the skin. Calcium ion (Ca ), a
 

well-known differentiation inducer for keratinocytes, distributes to form a vertical
 

gradient peaking in the stratum granulosum. In this study,we applied sodium caprate,

which elicits dilations of TJs on human reconstructed epidermis,and investigated Ca

distribution in the epidermis. Ion-capture cytochemistry and electron energy-loss
 

spectroscopy revealed that treatment with sodium caprate markedly altered Ca locali-

zation in the epidermis. Additionally,abnormal differentiation(e.g.,parakeratosis)was
 

observed in the stratum granulosum. To confirm that these changes were caused by TJ
 

disruption, we observed the structure of TJ strands with the freeze-fracture replica
 

method and measured transepidermal Ca permeability by quantifying diffused Ca

through the epidermis. We found that the TJ strands had fragmented and that Ca

permeability had increased. These data suggest that epidermal TJs maintain Ca

under the stratum corneum and regulate epidermal differentiation.

A channel-forming peptide that modulates drug delivery across in vitro corneal
 

epithelium
 

The goal of this study was to determine whether a synthetic peptide,NC-1059, can
 

modulate the corneal epithelium to increase the permeation of therapeutic agents across
 

this barrier. An in vitro system employing transformed human corneal epithelial cells
 

was optimized for this study. Culture conditions were identified to promote the
 

formation of a confluent monolayer that rapidly develops a substantial transepithelial
 

electrical resistance. Electrical parameters were measured with a modified Ussing flux
 

chamber,and solute flux was quantified with fluorescently labeled compounds. The
 

peptide NC-1059 causes a concentration-dependent increase in short-circuit current and
 

an increase in transepithelial electrical conductance when assessed in a modified Ussing
 

chamber. The effect of NC-1059 on transepithelial electrical resistance was reversible.

To test for paracellular permeability and size exclusion, fluorescein isothiocyanate-

labeled dextran ranging in size from 10 to 70 kDa was used. Dextran permeated the
 

corneal cell monolayer in the presence,but not the absence,of NC-1059.

When fluorescein sodium and carboxyfluorescein were used as low molecular weight
 

markers,similar NC-1059-modulated kinetics were observed.

Maximum permeation for the fluorescein derivatives occurred 30 to 90 minutes after
 

exposure to NC-1059 for 5 minutes.

A prototypical drug,methotrexate,also exhibited increased permeation in the presence
 

of NC-1059. NC-1059 enhances drug permeation across cultured corneal epithelial cell
 

monolayers by transiently affecting the paracellular pathway. Thus,NC-1059 is a lead
 

compound for the development of cotherapeutic agents to enhance the access and
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effectiveness of ophthalmic compounds.
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