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Pacific Science. 2020. 74(2):147-158
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KEDEWEDHCHIT BB (CHIT DM HEEEREL TLD,

3. Kobayashi S, Endo D, Kondo S, Kitayama C, Ogawa R, Arai K, Watanabe G,
Kawaguchi M. Investigating the effects of nest shading on the green turtle
(Chelonia mydas) hatchling phenotype in the Ogasawara Islands using a field-
based split clutch experiment. Journal of Experimental Zoology. 2020. 333(9):
629-636.

PAIZHAEPBREKFNRMEREZB L. KDBEMWRIBRE TEARXKIDAXIC
12D, €I T, PADZHADEFZEIEM THD/NZIRFES(CHS UV THKIT(THINRER
RSB ECS. HEMICREOIARRE(CENHED ZEMNASHERDTZ.
DZERFABRCTADZHADIEZFE TS, EREIBBOMRE(CEBAL D DHdil
E1RDo

2. B, BE, 8 (13)

1) FiF=E. (2020) F14F THFEEMERIS—I>. I5-5> BRENSIE
A, RS AR, 142-148

BEMBER 50 FZ2 U CHRLEE OS5 -5 2] (CHWTOAS -2 OEEICE LT
s LTz,

- 17 -



3, 155 Eoftt (04F)

4, ZRFRK (44%)

1) BARIEDN. EAEE. BERKES. FFA=E. [J45 iPS M3 & HEREHE
NDFE | HABEFRSE 1280KE. NUMNKZE. 2021.3.27 &8

2) iHRE. ARBEC. BIFHES. REMEE. ERBIA. EESER. SIBRE.
[ iPS fHRRAMDIEIL & T DRFIHERMT] 28 33 B HADYRIFSF MiER. ERD
7w 3a>t>A—. 2020.11.30. ER

3) AGRHEZ. BAREDIN. BNEA. EEXK. FIBRE. $i#d=Z. [Nanog
RRHIFIR (C KD OV ERIFREERESHROEHCICDVT] & 33 BEARDTR
FRFMER. BRI v 3>t~ —. 2020.11.30. FR

4) 1EEERHR. ZERENNE. SHETIN. HRE. el [ RASAHEMERREIE R
RICHTD/ULTOBD TS =2 0%R] 2 163 DHAEMEFSFMER.
2020.09.08. 1L

5. FRESE - B8, NEREDESRE
1) BHREEF= -8 G
2) BAESHEBFER-EE GiH)
3) HBHABEEERFR. T8 GiH)
4) @IBLEEFREER R WGEE (GFiH)
5) MVBEEEREERZRS - EF ()
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1. Filsex (RERX : 188w 7 k)

1. S Shimada, T Yoshizawa, Y Takahashi, Y Nitahara-Kasahara, T Okada, Y

Nomura, H Yamada, T. Kosho, K Matsumoto. (2020) Backcrossing to an

Appropriate Genetic Background Improves the Birth Rate of Carbohydrate

Sulfotransferase 14 Gene-deleted Mice. Experimental Animals, in press.
FERET—0OX - F > ORFEREBEOETILNIORDRIEZIT o . ANRBETILY
DAN. RREERAAFAICK D HAERMEVNC ENS, MMORFRICRUREZITDOETHAE

RZEWEIT DIEMNLE.

2. T Hirose, S Mizumoto, A Hashimoto, Y Takahashi, T Yoshizawa, Y Nittaharal-
Kasahara®, N Takahashi, J Nakayama, K Takehana, T Okada, Y Nomura, S
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Yamada, T Koshou’, and T Watanabe. (2020) Systematic investigation of the
skin in Chst14™~ mice: a model for skin fragility in musculocontractural Ehlers—
Danlos syndrome caused by CHST14 mutations (mcEDS-CHST14).
Glycobiology, 31, 137-150.

ERET—0OX - Y >OXFEREESILNOAD> AU >JUaY= ) JU R0
VESHOBEZALZIAS M UTz, RIBDOMSEIENERH SN, IS5 AREES LU
7Y > OFEEHKRANEL Uzl RSNz,

3. Aniya, Y Nomura, Fuerdeng, K S Appiah and Y Fujii. (2020) Evaluation of
Allelopathic Activity of Chinese Medicinal Plants and Identification of Shikimic
Acid as an Allelochemical from Illicium verum Hook. f., Plants, 9, 684;
doi:10.3390/plants9060684
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THDIFIEN. LY ADMIR DR (X U CGRVBEEEEZRUIZ, 2F+=
BEE. RY—VZRICEFND7LO5T5ZHILTHD. FaNMEERCBEWTH
Do

4. E Tamaru, M Watanabe, Y Nomura. (2020) Dietary immature Citrus unshiu
alleviates UVB- induced photoaging by suppressing degradation of basement
membrane in hairless mice, Heliyon 6 e04218

KRR ZH > DEKEMAIABIEET IV DR EIREZNE Us, REZMROERSE
1IBiEZINEI L. BEREOBRZINSEIL Iz EZBR5 MU,

5. Sugitani K, Egorova D, Mizumoto S, Nishio S, Yamada S, Kitagawa H, Oshima
K, Nadano D, Matsuda T, Miyata S. (2021) Hyaluronan degradation and release
of a hyaluronan-aggrecan complex from perineuronal nets in the aged mouse
brain.  Biochim  Biophys Acta Gen Subj. 1865, 129804. doi:
10.1016/j.bbagen.2020.129804. #Corresponding author
EMNYOAWTEEZILOEETZT VR ORERICE > T RUZ1—OFHLRY b
DOEEHMET I D ENRESNZ. COMR(CHEDINRYZ 1 —0OF) LB EH RktkEe
KT ICE59 dageMziRRrUTT.

6. Nadanaka S*, Miyata S*, Yagiang B, Tamura JI, Habuchi O, Kitagawa H. (2020)
Reconsideration of the Semaphorin-3A Binding Motif Found in Chondroitin Sulfate
Using Galnac4s-6st-Knockout Mice. Biomolecules. 10,1499. doi:
10.3390/biom10111499. *Co-first author
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IBETTRIHDIEFREL L GalNAC TREN Semaphorin-3A E#EE T B EEBASHIC LT,

7. Takechi M, Oshima K, Nadano D, Kitagawa H, Matsuda T, Miyata S. (2020) A
pericellular hyaluronan matrix is required for the morphological maturation of
cortical neurons. Biochim Biophys Acta Gen Subj. 1864, 129679. doi:
10.1016/j.bbagen.2020.129679. #Corresponding author
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SIHA. EERSEF AT R. 36-42

WEEMRER 50 £ 2 U CHRULZ OS5 =52 [CEWTHEEEIECREALT
R LTz, $F(COS—T>0YECRALTIE. IULTCS2019 T KL Goh &S
BEEARE VTR U,

3. BINEL (2020) KEEWIBEEROEEEERMODIGAAF Food Style 21,

21(8)40-44
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4, ZEHER. (2020) £ 4 EF £HCoOME. OI>5—5> ERHNSIHH. BEEE
FRAFTEEER. 43-

EEMRER 50 F&LXUCHRUE [O5—45 > ] ([CBWTEERREER T
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5. Miyata S. Structural and functional remodeling of the extracellular matrix
during brain development and aging. Trends in Glycoscience and
Glycotechnology in press.
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Shinji Miyata, Mina Takechi, Kenzi Oshima, Daita Nadano, Chihiro Sato, Ken
Kitajima, Tsukasa Matsuda, Hiroshi Kitagawa. Formation of a ternary
complex of hyaluronan/neurocan/tenascin-C during mouse embryonic
cortical development (5643EIHAMERF K= 2020.7.29-8.1 A> S >
&)

Kei Sugitani, Shuji Mizumoto, Shuhei Yamada, Kenzi Oshima, Daita Nadano,
Tsukasa Matsuda, Shinji Miyata. Age-related changes in the biochemical
properties of perineuronal nets in the mouse brain (5893EBIHALLFESAS
2020.9.14-16 A> 51 > GifE)
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2) FNER [EREREEEEYIET)LOBN & TOFMEA] EbHW 55 6 @ANJLAY
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Experimental and Therapeutic Medicine 5; Entropy 1; Skin Pharmacology and
Physiology 1; JB-21-01-0004, JB-20-10-0404, BAG-2020-001, 643060

- 22 -
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3.3.1 EFEENIKERAT > S —ORKRGHGDRE (CED <HAFKEE

1. FfiEs (IL)

2. ¥Et. EE. #gR (kL)

aul

3. FREX (01

4. FE= (11
1) %W%;JE? HARIOLY—&(E? . NPOEABRKER S F - 2RMONHES

AN
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Réf=t 2020.10.13. 2020.10.14. 2020.10.15
RR&Y 2020.10.20. 2020.10.21. 2020.10.22

3.3.2 BXR/\LGASHOMFTBAIHBE (CED HFES

1. Filks (14)
1) {PEHEME 1, EFE=FF 2. RkE=1 (1 7RAEE. 2 BAR/\AFH)

Effects of Dietary Defatted Meat Species on Metabolomic Profiles of Murine

Liver, Gastrocnemius Muscle, and Cecal Content., Metabolites, 10(12) ,503

(2020); https://doi.org/10.3390/metabo10120503

In both humans and animals, meat not only constitutes one of the sources of
protein, but also includes various water-soluble bioactive substances such as
imidazole peptides (carnosine and anserine) and taurine. Previous studies
demonstrated that dietary meat species could differently affect physiological
functions; however, the mechanisms of this remain unclear. To explore the
physiological effects of dietary defatted meat species, especially on metabolism, we
investigated their influence on the metabolomic profiles of the liver, gastrocnemius
muscle, and cecal content in mice. Casein (control) or a defatted meat species (beef
leg, pork leg, chicken leg, or chicken breast) was supplied as the major protein
source in the diet for four weeks, and metabolism-related molecules were measured
by gas chromatography—-mass spectrometry. We found that various metabolite
levels in tissues and cecal content differed according to the types of dietary protein
consumed. Specifically, differences in carnosine, 1,5-anhydro-glucitol, inositol,
butyric acid, and propionic acid were clearly observed. Among them, the highest
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carnosine intake by dietary pork leg was clearly related to the highest carnosine
level in the liver. In addition, taurine intake was suggested to be linked to some
metabolic pathways including taurine and hypotaurine metabolism in cecal content.
These results provide additional knowledge of the effects of different dietary meat
species on human and animal health.

2. ¥eER. BE. M (149)

1) EB=EF (BAR/\LFH) BREERED A TV —ILZRTF ROREEEINERR
CEDONFEE AR MRl |, 52(7), 24-25(2020)
BRBRBD THDA IV —ILZRTF ROMBEESREAN X LE LT, TIVY
— LZT UTZAMBZABB DRI REME (C DLW THRIT LTz,

3. F2%KX (114

1) # Gill KiF BEL #E =FF° BB —K CIIHiER R—VERERF
HAERL 2 BR/I\LDH), 1S4V —)LSRTF ROREHERDES (CHEDIATID
DDWICEICRIFITHE(CSZ DFE, & 75 ABAKHEES

(BR] 1SV -ILSRIFRIIBCEREETS. ULIEN>T, BHCTHESIATSS
i (E U E Uk CR 82 R (FIaIgeENE X BN B.

(B89] 28 HEIDA =AY —ILSRTIF ROIEBEM, HAMS > TJEDNTZ 2> 530
& (CKEFITRERRST U,

[53%] 17 2OEESREMZE, (1)1 YV —ILSRIF REERT BDE (ITG; n=9) & (2)
TStREERYT B8 (PLA; n=8) ([CHFEUE. #ERE(ZI1H 1.5 DE% 28 HREE
U, NMARIE TRABERERS 70%0DEET 80 D KLY RILS>Z>I%
Eiel, EHCH IR ZTMLU Iz, BEKEES p<0.05 &L

(#&R] ZEFoMmE T T UFVIBEE, MARR TOERE(FAM o7z (ITG p=0.08, PLA
p=0.96). MEFEB(EH CHADSMBIHREED LEH LW \T MOEEEDEKTH
RHSNEN (p<0.05), MABIETOEEZ (IROSNLAM . MENTI SR
Eld, MBEECENRT 3BM%CAERR LENROSNE (p<0.05). ITG (BT
BDATT ORE/E TEE(AUC) (&, PLA SR U TEEICIKIEZRUTZ(p=0.02).

(BER] 4=V -ILSRTIF ROBDONMBILERNREDLRERICREENT LU TANTS D
S(CHEERIFULZ ENTEEINSD.

($&im] 28 HEIDA =AYV —ILSRTIF RDIBEIE, BHCHEDINATIZUEED ERZHD
U7z,

3.3.3 HMASHZv EOMTBRHIRE (CED AFEE

1. Fifks (314)
1. Taga, Y., Kusubata, M. & Mizuno K. (2020) Quantitative Analysis of the
Positional Distribution of Hydroxyproline in Collagenous Gly-Xaa-Yaa Sequences
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by LC-MS with Partial Acid Hydrolysis and Precolumn Derivatization, Analytical
chemistry. 92, 8427-8434.

Collagen is extensively modified by various enzymes, including prolyl
hydroxylases. Pro residues at the Yaa position of repeating Gly-Xaa-Yaa amino
acid sequences are mostly hydroxylated to 4-hydroxyproline (4Hyp), which is
essential for the thermal stability of collagen triple helix. In contrast, Pro
residues at the Xaa position are rarely modified to 3Hyp and 4Hyp, the
biological function of which is poorly understood. Overall estimation of prolyl
hydroxylation with discrimination of the position (Xaa or Yaa) and hydroxylation
type (4Hyp or 3Hyp) has been difficult to perform using traditional methods. In
the present study, we developed a novel position-specific analytical method
featuring LC-MS detection of collagenous Gly-containing dipeptides, including
Gly-Pro, Pro-Gly, Gly-4Hyp, Gly-3Hyp, and 4Hyp-Gly, after partial acid
hydrolysis and precolumn derivatization using 3-aminopyridyl-N-
hydroxysuccinimidyl carbamate (APDS). We performed acid hydrolysis at 55 °C
with HCl/trifluoroacetic acid/water (2:1:1, v/v) to avoid peptide inversion and
imbalanced peptide generation observed for collagenous model peptides. The
positional distribution of Pro, 4Hyp, and 3Hyp can be calculated from the
relative concentrations of the APDS-derivatized dipeptides, and in combination
with amino acid analysis, we can determine their absolute contents at the Xaa
and Yaa positions. Bovine type I, III, and V collagens were analyzed by the
established method, and the amount of 4Hyp was higher than that of 3Hyp at
the Xaa position in type I and III collagens. In addition, we clearly showed that
collagen extracted from earthworm cuticles has an extremely high content of
Xaa position 4Hyp, reaching over 10% of the total amino acids.

2. Liu, X., Long, X., Gao Y., Liu, W., Hayashi, T., Mizuno, K., Hattori S.,
Fujisaki H., Ogura, T., Onodera, S., Wang, D. & Ikejima, T. (2020) Type I
collagen inhibits adipogenic differentiation via YAP activation in vitro, Journal of
cellular physiology. 235, 1821-1837.

Extracellular matrix (ECM) has a marked influence on adipose tissue
development. Adipose tissue formation is initiated with proliferation of
preadipocytes and migration before undergoing further differentiation into
mature adipocytes. Previous studies showed that collagen I (col I) provides a
good substratum for 3T3-L1 preadipocytes to grow and migrate. However, it
remains unclear whether and how col I regulates adipogenic differentiation of
preadipocytes. This study reports that lipid accumulation, representing in vitro
adipogenesis of the 3T3-L1 preadipocytes or the mouse primary adipocyte
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precursor cells derived from subcutaneous adipose tissue in the inguinal region
is inhibited by the culture on col I, owing to downregulation of adipogenic
factors. Previous study shows that col I enhances 3T3-L1 cell migration via
stimulating the nuclear translocation of yes-associated protein (YAP). In this
study, we report that downregulation of YAP is associated with in vitro
adipogenesis of preadipocytes as well as with in vivo adipose tissue of high-fat
diet fed mice. Increased expression of YAP in the cells cultured on col I-coated
dishes is correlated with repression of adipogenic differentiation processes. The
inactivation of YAP using YAP inhibitor, verteporfin, or YAP small-interfering
RNA enhanced adipogenic differentiation and reversed the inhibitory effect of
col I. Activation of YAP either by the transfection of YAP plasmid or the silence
of large tumor suppressor 1 (LATS1), an inhibitory kinase of YAP, inhibited
adipogenic differentiation. The results indicate that col I inhibits adipogenic
differentiation via YAP activation in vitro.

3. Si, L., Fu, J., Liu, W., Hayashi, T., Nie, Y., Mizuno, K., Hattori, S., Fujisaki,
H., Onodera, S. & Ikejima, T. (2020) Silibinin inhibits migration and invasion of
breast cancer MDA-MB-231 cells through induction of mitochondrial fusion,
Molecular and cellular biochemistry. 463, 189-201.

Human triple negative breast cancer cells, MDA-MB-231, show typical
epithelial to mesenchymal transition associated with cancer progression.
Mitochondria play a major role in cancer progression, including metastasis.
Changes in mitochondrial architecture affect cellular migration, autophagy and
apoptosis. Silibinin is reported to have anti-breast cancer effect. We here report
that silibinin at lower concentrations (30-90 uM) inhibits epithelial to
mesenchymal transition (EMT) of MDA-MB-231, by increasing the expression of
epithelial marker, E-cadherin, and decreasing the expression of mesenchymal
markers, N-cadherin and vimentin. Besides, silibinin inhibition of cell migration
is associated with reduction in the protein expression of matrix
metalloproteinases 2 and 9 (MMP2 and MMP9) and paxillin. In addition, silibinin
treatment increases mitochondrial fusion through down-regulating the
expression of mitochondrial fission-associated protein dynamin-related protein 1
(DRP1) and up-regulating the expression of mitochondrial fusion-associated
proteins, optic atrophy 1, mitofusin 1 and mitofusin 2. Silibinin perturbed
mitochondrial biogenesis via down-regulating the levels of mitochondrial
biogenesis regulators including mitochondrial transcription factor A (TFAM),
peroxisome proliferator-activated receptor gamma coactivator (PGC1) and
nuclear respiratory factor (NRF2). Moreover, DRP1 knockdown or silibinin
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inhibited cell migration, and MFN1&2 knockdown restored it. Mitochondrial
fusion contributes to silibinin's negative effect on cell migration. Silibinin
decreased reactive oxygen species (ROS) generation, leading to inhibition of the
NLRP3 inflammasome activation. In addition, knockdown of mitofusin 1&2 (MFN
1&2) relieved silibinin-induced inhibition of NLRP3 inflammasome activation.
Repression of ROS contributes to the inhibition of the expression of NLRP3,
caspase-1 and IL-B proteins as well as of cell migration. Taken together, our
study provides evidence that silibinin impairs mitochondrial dynamics and
biogenesis, resulting in reduced migration and invasion of the MDA-MB-231
breast cancer cells.
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