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Podoplanin & CLEC-2 & OHAEAMEA D EICE-S < HLmeIRoBiz

Development of anti-thrombosis drugs based on the inhibition of the interaction
between PDPN and CLEC-2
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[EE]
Podoplanin (PDPN) & Ifi/[Mi?D CLEC-2 & Dfta %M L, PDPN A X 2 M I MEeiEE 2 3R L 2 P LS
B HIRPUMASEIRFEROBIR 2 D TN D, T 6D CLEC-2 [ LAY O S der B, AR Tl
~ U AEEREIRIAR T T /L OREE ATV, FFEBWEOE\WVEE LIRS DD Z L 2HER LT, fi TR
ET /LR TO CLEC-2 BREAL A DOFGIR M CE T LTz, OB GREE CR L TA=2Y, BiRES ClidiimAe
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Miz1To & & HiT, BIORETT MIBWTHLIEFHEZ21T 5> TETH D,

[Abstract]
We have been developing novel anti-platelet agents that inhibit the interaction between platelet receptor CLEC-2 and
podoplanin (PDPN). To evaluate the effectiveness of our CLEC-2 inhibitor compounds, we first assessed the suitability
of the inferior vena cava (I\VVC) stenosis model in mice as a thrombosis model for our compounds and validated. \We
have tested our compounds on this mice model via various administration routes but so far obtained no promising results.
We will need to improve drug vehicles and administrative routes as well as analyze anti-thrombosis effects in other
thrombosis models.
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Design and application of a glutathione derivative
which has resistance against degradation by gamma-glutamyltranspeptidase
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[Abstract]
Glutathione, an important antioxidant molecule in vivo, decreases in expression with age, and is insufficient due to
oxidative stress, etc., but replenishment is not easy. In this study, we tried to prepare monosaccharide-modified
glutathione derivatives that are not degraded by y-glutamy! transpeptidase (y-GTP) present on the cell surface and
in the bloodstream. Derivatives with N-acetylglucosamine had y-GTP resistance and showed a melanogenesis
inhibitory effect equal to or higher than unmodified. This modification method is expected to be utilized for the
efficiency improvement of the treatment using glutathione. Additionally we have obtained the result that
selenoglutathione in which cysteine residue of glutathione is replaced with selenocysteine has much higher
antioxidant effects than glutathione, and the modification of this study seems to be applicable to selenoglutathione.

[Key Words]
glutathione, selenoglutathione, gamma-glutamyltranspeptidase, melanogenesis, oxidative stress
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Analysis of human leukocyte localization in NOG- and NOG-hIL-4-Tg spleens reconstructed with
human immune environment
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[Abstract]

Humanized mouse system, which is established by transplanting human PBMC into NOG-hIL-4-Tg mice can engraft B
cells and induce antigen-specific IgM and IgG production. The localization of immune competent cells in this mice has
not been reported. We conducted a immunohistochemistry to clarify the localization of human CD45+ leukocytes in the
spleen of humanized mice. We found that the CD45+ human cells are localized in the spleen of humanized mouse, and
the specific structures such as germinal centers had not seen. The difference between conventional NOG and
NOG-hIL-4-Tg was not detected. These results suggest that the specific structure is not constructed in the humanized
mice if it is not immunized. Moreover, no differences are observed between them. Our system may help predicting the
response of human immune reaction of individual patient.

[Key Words]
NOG-hIL-4-Tg mice, spleen, immunohistochemistry, human CD45+ cells
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The possibility for the development of anticancer drugs based on the similarity and difference between
pregnant and cancer immunities
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[Abstract]

Malignant tumor is thought to develop by the accumulation of mutations in the host genome, followed by the selection
of the cells bearing the cancer-related mutation. Therefore, newly developing molecular targeting anti-cancer drugs have
been developed to recognize or attack specific molecules. It means that each drug targets a limited kind of cancers. We
focused on the similarity of placental tissues and cancer tissues, such as the common gene expression in both tissues, and
sharing the characteristics such as immune tolerance against non-self-antigen. In this review, we discuss the possibility of
anti-cancer drug development, which may attack the common characteristics of most solid cancers, by comparing both
cancer and pregnant immune systems. As pregnancy is somewhat healthy condition, the pregnancy-specific molecules
may help control the immunity of cancer patients.

[Key Words]
anti-cancer drug, pregnant immunity, cancer immunity, tolerance
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Development of neural network for cancer prediction using human skin gas profiles
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[Abstract]

Early diagnosis for carcinoma is important for extension of prognosis. However, in the incurable carcinoma cases
such as pancreatic cancer, almost of patients are discovered in advanced stage because of difficulty of early diagnosis.
This study aims to examine the possibility of early diagnosis for carcinoma on non-invasive basis by investigating trace
gases emanating from human skin surface, so-called human skin gas. In this paper, we have applied an artificial neural
network to cancer prediction using human skin gas profiles of cancer patients and healthy volunteers, which were
obtained by passive flux sampler coupled with gas-chromatography- mass spectrometry (GC-MS) methodology. As a
results, the developed neural networks worked for discriminating cancer patients from healthy subjects.
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carcinoma, early diagnosis, body odor, human skin gas, neural network
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Search for novel Tie2 agonist compounds in the development of intervertebral disc cell products

T Kl 2, A BEA V. SEL Y
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Daisuke Sakai'?, Hazuki Soma®, and Noriaki Hirayama?
DDepartment of Orthopaedic Surgery, Surgical Science, Tokai University School of Medicine
ADivision of Pharmaceutical Sciences, Institute of Advanced Biosciences, Tokai University

[EE]
HERRZEMHIELC X D BRI I RRE DR THET S COR, Box 1T DOIRIRAIER & U= [RIFE AR s
RTOBSE, PERELE BEETHC, BIEENIIC Tie2 2V 5 Z L M Lz, Ang-1/Tie2 ¥ 7'/ Unissis
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IZBWTH Tie2 7 A=A MOBERIMERIMZEMZ IS SABEDIER L 705 Z L Z2on L, HFEBRREZEL in
silicofIERIC L DBRRICET Lz,

[Abstract]

Chronic low back pain caused by intervertebral disc degeneration has yet to be treated. We have reported that Tie2 is
expressed in nucleus pulposus cells. The Ang-1/Tie2 signaling pathway has been reported to be involved in many diseases in
which the vascular system is important, such as cancer and sepsis. The Ang-1/Tie2 signaling pathway has been reported to be
involved in many diseases such as cancer and sepsis. \We have shown that the search for Tie2 agonists in nucleus pulposus is
also a target for drug discovery. Therefore, we have started to search for Tie2 agonists by in silico drug discovery with
co-development companies.

[Key Words]
intervertebral disc degeneration, regenerative medicine, Ang1/Tie2 signaling pathway, in silico, small molecule
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SARS-CoV-2 ® L452R B E P HIREGRE N O RN D 5F A B = X AT 585

A Possible Molecular Mechanism of the L452R Variant of SARS-CoV-2 Escaping from the
HLA-restricted cellular immunity

Tl 8
FE Rt AP IERT - R IR A FIEE

Noriaki Hirayama
Division of Pharmaceutical Sciences, Institute of Advanced Biosciences, Tokai University

[EE]
In silico #7212 & ¥V . SARS-COV-2 VA WV AD AL I « B U NI EOZRIEEEF —7I12H D 10
BRTF FNYNYLYRLFR (3 HLA-A24 DG EEMETE =725 N H D Z L2 TRILT,
Fo. ZOPERTF B HLA-A24 B X O T Ml BE(TCRYD o F IR A Y I 2 L—3a &
Z1T\, L452R B EEH KO xtET % = h—7 NYNYRYRLFR 28 HLA-A24 |[Zf5&3 % &, TCR
~OFEGBAMEDHES L. HLA-A24 F s O atE g 72 & Z D28 RS kET 5 FREtE D & 5 =
xR LT,
[Abstract]

In silico study has demonstrated that the 10-mer peptide of NYNYLYRLFR in the receptor binding motif of
SARS-CoV-2 spike protein should be an immunodominant epitope of HLA-A24. The simulations of
molecular interactions between the possible antigenic peptide, HLA-A24 and a T cell receptor have revealed
the mutated epitope NYNYRYRLFR derived from the naturally occurring L452R might decrease the binding
affinity of the epitope-HLA complex to the T cell receptor leading to evasion of the cellular immunity.
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SARS-CoV-2, L452R, HLA-A24, cellular immunity, docking simulations
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[Abstract]

In 2020, an oil crop perilla was cultivated at the agricultural test field of scheduled Rinku Campus of Tokai University
located at Mashiki-cho, Kamimashiki-gun, Kumamoto in Japan. Therein, a prototype of perilla oil has been produced
under a course of project in collaboration with our university, industry, and government. Here, we focused on the
by-produced perilla pomace, and determined its total phenolic content and antioxidant activity. The perilla pomace
powder showed approximately 10- to 12.5-times higher phenolic content and almost 20-times higher antioxidant activity
than those of the commercial ground products from sesame seeds. Collectively, it is suggested that the perilla pomace
can be a good food material rich in antioxidant polyphenols than ground sesame products.

[Key Words]
Perilla frutescens, perilla pomace, total phenolic content, antioxidant activity
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Figure 1. Schematic diagram of the recycling project with
sunflower, perilla, and sweet potatoes (ref. Agricultural
Education and Training Center, Tokai University)
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Figure 2. Prototype of seed oil products from perilla and
sunflower cultivated in this project.
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Figure 3. Perilla pomace powder used in this study.
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Table 1. Yield of methanol extracts from perilla pomace and
ground white sesame and black sesame seed products.
Initial Yield
Sample  weight Weight Ave. Ratio  Ave.

name © © @ ) (%)
Perilla 0501 0097 0097 194 194

pomace 0500 0.097 194

White 0500 0066 0.067 13.2 134
sesame 0501 0.068 13.6

Black 0501 0079 0.081 158 16.1
sesame 0504 0.083 16.5

Data shown represent mean value from two experiments.
Ave.; average.
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Figure 4. Total phenolic content of the extracts (A) or
products (B) of perilla pomace, ground white sesame and
black sesame seeds. Data shown represent mean £ SD from
three experiments. Values not sharing a common superscript
letter are considered significantly different (p<0.05, one-way
analysis of variance (ANOVA) followed by Tukey-Kramer
test). CAE: chlorogenic acid equivalent.
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Figure 5. Effect of concentrations of the extracts from perilla
pomace, ground white sesame and black sesame seed
products, and trolox on the DPPH radical scavenging assay.
Data shown represent mean + SD from three experiments.
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Figure 6. Antioxidant capacity of the extracts (A) or
products (B) of perilla pomace and ground white sesame
and black sesame seeds on the DPPH radical scavenging
assay. Data shown represent mean + SD from three experiments.
Values not sharing a common superscript letter are considered
significantly different (p<0.05, one-way analysis of variance
(ANOVA) followed by Tukey-Kramer test). TE: trolox equivalent.
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Crystallization and preliminary structural analysis of L-leucine dehydrogenase from Bacillus subtilis
subsp. natto BEST195
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[EE]

L-v A 2 kTSR (LeuDH) TN AN AEPES DR DBVE T D 4- A FIL-2-4F R 2 AR
DAFEIZBD ZEERETH D, FNEHE TH S Bacillus subtilis subsp. natto BEST195 75 LeuDH #fx 1% RHT
EIRIT, HEHERERT A H A ZﬁE&%? n—=27%{7>7-, LeuDH % 2— KT 585 a2/ n—=7
LTth, Z o BERBARY X —2T 4 = a L, KiB#EZHAWT LeuDH &n - ORHAEI T 7=,
ZDFER, LeuDH JE M2 A4 BEE ORI ATRE Tdb - 7o (FIEME ; 35.1 Uimg) , BEE DRSS LA T 7= 5,
X MUEHTSERRI i U7z R kb MG Do, XA AT o7z, TORER, 7~11 AREOKSy
fitreT — 2 ORPENTE T2,

[Abstract]

L-leucine dehydrogenase (LeuDH) is an enzyme involved in the production of 4-methyl-2-oxopentanoic acid, a
peculiar odorant produced by natto Bacillus. The LeuDH gene was found in Bacillus subtilis subsp. natto BEST195, a
natto bacterium, and was cloned for structural and functional analyses. The cloned gene encoding LeuDH was ligated
to a protein expression vector, and expressed in Escherichia coli. Thus, an enzyme with LeuDH activity (specific
activity: 35.1 U/mg) was produced. Upon crystallization, enzyme crystals suitable for X-ray diffraction were obtained.
X-ray diffraction results yielded low-resolution data of approximately 7 - 11 A.

[Key Words]
L- leucine dehydrogenase, Enzyme expression and purification, X-ray crystallography
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Changes in volatile flavor compound and fatty acid composition of stocked ayu
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[ Abstract]

The volatile components and fatty acid composition of ayu stocked into rivers were investigated. Before stocking,
Hexanal and 1-Penten-3-ol of skin in marine and artificial seedlings were more than those in wild ayu. In addition,
marine and artificial seedlings had a lower composition ratio of n-3 fatty acids and a higher composition ratio of
oleic acid than wild ayu. However, one month after stocking, no difference was observed in the amount of volatile
flavor components and the fatty acid composition ratio among the three type ayu. It was considered that the flavor
and fatty acid composition of ayu stocked from the seedlings would be the same level as the wild ayu about one

month after stocking.

[Key Words]
ayu, flavor, fatty acid, stocking
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C14:0 3.95 +0.23a 407 £029a 0.84 £+0.14b 2.38 +£0.18 3.49 £1.08 2.30 £0.75 4.30 £ 0.36 3.70 £ 051 4.47 +0.63
C15:0 025 £0.02a 0.24 £001a 275 +£0.83b 0.43 +£0.13 0.42 £0.16 0.39 +0.09 0.50 +0.12 0.45 £ 0.05 0.46 +0.15
C16:0 3400 £1.21a 3089 +085b 26.09 +1.18¢c 26.38 + 1.74 2760 + 194 28.52 +1.52 3155 + 1.56 31.09 +0.22 30.03 + 0.94
C17:0 027 £0.04a 024 £0.01la 058 £0.11b 129 + 044 1.03 £ 0.49 122 +0.39 1.42 +0.32 1.34 +0.26 124 +0.28
C18:0 6.21 +4.24 3.45 £ 0.13 5.00 +0.18 3.64 +0.39 3.38 £ 0.54 3.75 £ 0.32 3.07 £0.16 296 £0.19 2.75 £ 0.24
C16:1 n-7 724 +021a 843 +1.14a 1.87 +1.02b 8.36 + 2.11 9.23 +3.81 731 £294 835 +153a 1091 +259ab 1405 +192b
Cl17:1n-8 1.21 +0.88 0.46 + 0.04 0.31 £ 0.04 1.09 +0.24 093 £0.28 1.12 +0.36 0.95 +0.21 1.17 +0.17 1.79 £ 049
C18:1n9 1138 £53 ab 1457 +11la 5.93 +0.67b 3.85 + 0.70 7.43 £490 3.77 £0.73 579 +137a 487 £021a 295 £0.26b
C18:1 n-7 2.97 +1.30 2.66 £0.14 2.70 £ 0.15 2.20 +£0.31 222 £021 2.20 £ 0.16 1.86 +0.14 1.78 +0.10 1.74 £ 0.07
C20:1n-9 081 £0.07a 0.88 £ 0.03a 0.28 +0.02b 0.04 +£0.09 0.18 £0.21 0.02 +0.01 0.06 +0.17 0.00 £0.00 0.00 + 0.00
C18:2 n-6 507 +267ab 6.72 £0.17a 3.92 +1.15b 2.48 + 057 342 +£1.17 228 +0.16 393 +058a 329 £+ 045ab 294 +061b
C18:3n-3 0.70 £ 0.04a 0.69 £ 0.03a 241 £05 b 10.89 + 291 10.16 £5.73 10.03 £ 1.07 1355 + 2.74 1191 +£1.68 9.75 + 2.69
C18:4 n-3 0.52 +0.05 0.51 £ 0.03 0.72 £ 0.28 0.89 +0.03 0.72 £0.22 0.73 £0.24 0.86 + 0.10 0.70 £ 0.08 0.58 +0.13
C20:3 n-6 0.21 £0.02 0.25 £ 0.04 0.29 + 0.06 0.26 £0.13 0.27 £0.05 0.32 £ 0.05 0.32 £ 0.03 0.35 £0.01 0.37 £ 0.04
C20:4 n-6 0.70 £ 0.09a 067 £0.14a 3.64 £0.23b 191 £+ 024ab 145 +048a 224 £0.23b 122 +014a 160 £ 0.15ab 2.15 +0.38b
C20:5n-3 482 £027a 472 £045a 1351 +0.85b 9.70 £ 1.98 6.74 £ 1.84 8.95 + 1.00 427 £058a 535 +£091ab 6.04 £095b
C22:4 n-6 0.43 £ 0.07 0.87 £ 0.64 0.48 + 0.06 0.80 = 0.90 0.26 £0.11 0.31 + 0.05 0.22 +0.09a 039 +0.06ab 059 +0.19b
C22:5n-6 022 £0.02a 023 £0.04a 1.01 £0.15b 0.06 £0.13 0.24 £0.19 0.36 + 0.08 0.16 + 0.07 0.21 £0.04 0.30 + 0.05
C22:5n-3 186 +0.11la 201 £0.23a 3.81 +0.26b 3.87 £ 049 293 £0.82 3.84 £+ 045 232 +£0.21 258 £0.28 248 +0.22
C22:6n-3 1254 £157a 1148 +222a 17.02 £1.66b 9.50 + 1.49 9.13 £ 275 11.50 + 2.07 6.30 + 1.44 6.01 £1.08 6.07 £ 0.88
Others 433 +1.11 6.02 + 0.61 7.02 £ 1.28 9.72 £ 1.52 8.74 + 2.74 8.87 £ 1.09 754 £ 122 757 £ 132 7.13 £ 058
Saturates 447 £ 537a 389+ 10lab 353+162b 341+ 111 35.9 £ 2.05 36.2 £ 1.24 408 + 151a 396 + 062ab 389 +058b
Monoenes 242 £ 269a 277 £ 214a 109 £ 1.03b 155 + 191 20.1 £ 5.32 144 + 2.84 171 £ 233 189 + 2.78 205 £ 2.20
Polyenes 279 £ 277a 293 £ 307a 48.1 +249b 416 = 2.00 36.3 £ 7.60 41.7 + 2.79 337 £ 254 332 +181 325+ 141
n-3/n-6 315+ 071ab 225+ 1.19a 398 +1.21b 591 + 1.99 534 +1.89 6.49 £ 1.56 478 + 3.62 453 + 259 4,02 + 2.87
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Changes in meat quality of Steelhead (Oncorhynchus mykiss) when fed different carotenoid

pigments
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[ZEE]
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[ Abstract]

The relationship between the amount and type of carotenoid pigments added to the diets fed to Rainbow trout
(Oncorhynchus mykiss), a demersal form of Steelhead, and body color was investigated in land-based aquaculture
using groundwater. The total carotenoid content and color difference in muscle of steelhead fed diets containing
100 ppm astaxanthin or diets containing 50 ppm astaxanthin and 50 ppm canthaxanthin were compared, and the
results showed that the total carotenoid content in muscle of steelhead fed diets containing high concentrations of
astaxanthin was greater than that of steelhead fed diets containing low concentrations of astaxanthin. The total
carotenoid content of the muscle was greater in the diet with higher concentration of astaxanthin, and the color tone

was more red and yellow.

[Key Words]

underground seawater, aquaculture on land, steelhead, carotenoid, astaxanthin
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BIRAY DESHRY AT a—)F ) T 7 A _—DAIRL L 2B\ Sy FEERERT

Fabrication of Cyclodextrin-loaded Nanofibers Composed of Poly(vinyl alcohol)
and Inclusion Ability of Odor Molecules

A feBME", EH S0 ha BB, Ok &2, M0 852, [k g 2
R TS LAY, 2 AR A B AR A TR « EREARFIER, 3 BB A bt

Erika Takemoto', Misako Kubota', Shinichi Koguchi>, Takeru Ito™, Masashi Higuchi'? and Yosuke Okamura'**
! Department of Applied Chemistry, School of Engineering, ° Division of Cosmetic Science, Institute of Advanced Biosciences,
3 Department of Chemistry, School of Science, Tokai University.

3]
AWFZECIE, BIkA Y LA LI-RY =7 a—L (PVA) b bF ) 7 7 A N—h B iR iEChIR
L. ZDIZBWSFOBREZRGE L=, T/ 7 7 A =0T & 7V 2 VT VT b REE TR A AE Y
LT 77 ARN—DERMEE R ETE, 2OMKEEZ 5925 Z EIkHh Lz, 280 +ET /L
(trans-2—7 3T —)V) OwEReaHMiLicE 2 A, BIRA Y T2 EH SETSRITRELL 2> T2 b DD,
PVAF /) 7 7 A R—DHFEREOM FIZ LV | trans2- ) 3T — IV E2 S5 WETE D Z L AHLMT LI,

[Abstract]
We herein propose electrospun nanofibers composed of poly(vinyl alcohol) (PVA) containing cyclodextrins (CDs) and evaluate
their inclusion abilities of odor molecules (e.g. trans-2-nonenal). In fact, CDs-loaded PVA nanofibers were successfully
fabricated by a combination process of hot-pressing and crosslinking with glutaraldehyde. Their inclusion abilities of frarns-2-
nonenal was sufficient in comparison with non-crosslinked nanofibers as a control. Unfortunately, the effect of CDs loaded into
the PVA nanofibers was not expressed.

[Key Words]
nanofiber, polyvinyl alcohol, cyclic oligosaccharide, trans-2-nonenal
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