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DERDEER SR EFTIRL . JILAILF O4 RISEDOEREIE L IEEER T
(CE 59 DrlReENRE SN,
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2. 1. 3 WRBHABECEISHR

AR DATEN THD [EMOES > ) OE L CNICEHET DEARD FOERE
MBI (CDTZ2ENERFADIAR ZHREN(CHEESE D] /2. TR Z#T
UiL3e 9 2B THRBIBEZIEA TS 3HAFRERE EOMFTVEBAT(ICDOVT, &
MaFEEOREZLUTICET .

(1) RREUREKMTE Y — | [RERUBEESD FHRADFOMERDITEE DT
FOFMRORIERAMDFERE | DIzHDAFHFS

FERRISRMESER RISNICEMARRESE(CET MR ([CREL. [RIE
(CECRE UTERERMDIRET | ([CHNT. AEEL BKERUVEERENTS (CLDRE
BAfICBI 9 DR ZFLICIT O/,

(2) BARI\LGASH] | [BEREE(CHDSEY /I OBEROSEFAAFRDIEREC
DREFF DM URZERAMDFERE | DIZHDIRFFS
AEE (FEFNARGDEEML TLRVLA, 518, IBER(CET HAMAFTRZ
RETLTLD,

(3) KRSV E  [Y NI Y IREY )T BOMEERREATRDEI D —BDFREREC
DHFDOZMBRURIZEMDORE ] DIZHDIRRKFRS
X AT ZEeMERHIRE (iPSC) Z 481 3 B Tz sh DfEIRER T & L TD iMatrix511
DERAMICDOVWTIRFLIZEC S, ERIPSC TRHUWSEED 5 BREEZRANDCE
T. DX IPSCHIRKIKBRITETDCENMNHBALZ, S8, fhDEWD iPSC Z 8L
9 BBRD iMatrix511 OBEIERE (CDW\WTERFT I D FE CTHD.
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2. 2 THFEMRRESFZE LHIMRFE—ER
(1) wAkhkEs: (BREHAFRAPF. REMFREPF) DOHMRFE—E

SHTEE 5% 3 0 FRE
1, FitEw (REHR) 2 ( 23%R)
2, EF. R 2 ( 23%R)
3, ¥ETHKONFFHRE 2 1 ( 0fh)
4, FRER 13 1+ ( 14
5, #H -1 6 1+ ( 0
6, FoE. INEMEERELRE 12 % ( 41)
7, FEmXERLE 9 (101)

(2) EERSFIRMFRMES (BREHZFEEF. REMFRIF) OMKER

SHTEE R4 3 0 FFRE
(1) [HTEE HEMAREREARE BEEE. A—/(— v FZE0)
1. BFMREmEE 407 HH (182 5H)
K& - BE(C) 21 28 - BE(S) 1144, 2E®B) 11+
2. EFRFEIFEHEIB(FASID) 0/5H (120 5M)
3. BWKESR 200 5H (227 5H)
4. BARPREERS 300 5H (200 /5F)
5 EFHEERE
(HEAHAFRE) (7 14) 1400 HH (1087 /5M)
(ZFEHARE) (01F) 05H ( 05M)
(Fieg) (0fF 05H ( 05M)
6. BFHME 417) 1221 75H ( 05M)
(RB|PHEEAOYTHE 895 5. —fRMEIEAERE 100 HAEE)
=H 3,528 5H (1,869 5H)

(3) SHcEE BEOSFIRAMRNRS HREREEHE

HHERIRAFTE & 3,528 5 (1,869 H5H)
ARABEEREERE 355 5H (267 5H)
=E 3,883 AH (2,136 5H)

(BRIDIEMAISTRY 30 FERR)
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2. 3 WBEEAEFAMARHES S TEEDHARRER

2. 3. 1 EHRHARSFIOHARET—E

1. FilseX (RERX : 188w 23#R)

1) Sekimukai H, Iwata-Yoshikawa N, Fukushi S, Tani H, Kataoka M, Suzuki T,
Hasegawa H, Niikura K, Arai K, Nagata N. Gold nanoparticle-adjuvanted S
protein induces a strong antigen-specific IgG response against severe acute

respiratory syndrome-related coronavirus infection, but fails to induce
protective antibodies and limit eosinophilic infiltration in lungs. Microbiol
Immunol. 2020 Jan;64(1):33-51. doi: 10.1111/1348-0421.12754.

E MCBWTEREMX ZEF T D SARS KU MERS JO0F T JLAICx T BDHH
MR I II\OBZHIRE U DOF U RAROIRS ZIT o2 ECSD. TDAIILRZIHETD
FRFAIUARDIER(C(IRIN U TehY. BWEAR & UTTOWFEEEKMERMR DFREEN RSNz, €
T, DUOFHIRICNUERBRUN> RZ2721/)\> hEUTERT S &0 BWERN
Mzonsc&zHEsMCUlz,.

2) Nojima Y, Bono H, Yokoyama T, Iwabuchi K, Sato R, Arai K, Tabunoki H.
Superoxide dismutase down-regulation and the oxidative stress is required to
initiate pupation in Bombyx mori. Scientific Reports. 9: 14693 (2019) doi:
10.1038/s41598-019-51163-3.

FIDECBIDERNEBVA LR (CHIFUZIZES(C. BIENREXDIHRODF
ANZX LDl R Uz, -0 (&, BBHACSHROAZ BB OARNZRE T DR (CH)
ROBZE—BIBENUKRBRORZEDH. COTOLCRICHWNT, -1 FF(CRBDEIIC
HADEEEROEZIENM B D I EHESMC U,

2. 5. EE., M (o)

3. 155, €Dftt (04)

4, FRER (44)

1) WHZ, FHRE. ISTRRNMRNAT NIV IR - XVT LA 2 0%H%E

f#fr (568 51 MEAXESHBFSF AR, BRI 7v>3>t>45—, 2019.6.1. ®

=)
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2) {EREFHR. KFTIN. ZBBEINE. FHRE. felfE. REihamERmERRS
MRRICHITDRIEET A MHAUICKBDA ORIV EDAFI I FT—C 1 FHIRE
B, %162 OAABEFSFMiES. WEERERZS. 2019.910. FK)

3) ZJRABE. HFNDEm, AREA. ZIRRE. FHRE. b SEEREM
fg (MSC) ¥—#—CD73/CD90/CD105 (< MSC D FX—H—ERDEZINH
AOVRIFERE 32 OFMiES - BFERRE, BRI 7vI 3>t 59—,
2019.11.26, &EXR)

4) HIIDED, AREECS. BARL. EfkE. AREA. ZISRE.
RE. DY - I>RJU> (CD105) DUNHEIMCHSITIREDMEY > Ry F
ELISA [CKDEEEDMHETL. BADVRIFERE 32 DFiES - BFERKRE. B 7
v 3>t>4—, 2019.11.26. ER)

5. FRE8 - B8, NEBEOESRE

1) HAREEFS - 57Z8 ()

2) BAESHEETS - 518 )

3) HABEEERFR. sT#E )

4) BVBEEFEERZRS WG RE  (FTH)

5) NBFPEEAZYRDI\LABDORFKME - HRBREEERE  (FH)

6. FiliRXEE (04)

3. 2 HKEHRREFIOMERIE—E
1. Fiiw (REWX : BEEwX 0 #R)

2. B, BE, B#B5 (2%)

1. FiEL (2019) OS5 — AERUCKDHEIFESNS%IRE : J ISMUFF,
12(5): 2-12

(OS> DEEBIRICET DM EE LSO, 1FIC. HBILTETILZRBVEEERE
ENEDROEEREEETS )L Otz #ER Uiz, )
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2. FHER (2019) AECKEDREZR I IVKDBEIS -0 > DRZTIE
IDIERmMATF : HERTF, 65(2): 59-66

(HBERBETILVZAWT, HEEMRMTHDIRER) I 1/ —)LOREIREED
RICEAUTHESHRLL)

3. 155 EDfth (24)

1. %3F82019-109926 [ZAZARIETE N (ICER] FAE  FNFRL. HEHEHR
BN REBIKXF. (B)HBEE. (1K) ShESERAH

2. '%5FE2019-230967 MEDFIAS—4>ARIF REBMINRUETDOERETSE]
FAE  FNERER. BFEX. LEEHR. Fite HREA  RREIAFE.
MBI EF TR

4. FRER (914)

1. JOFATUH>CEESFS (Proteoglycans 2019) 9.29-10.3 &R

FLFES. BESEE. EPEA. BNELR

[Salmon nasal cartilage proteoglycan prevents cartilage degeneration in
osteoarthritis of STR/Ort micel

2. 15[ MEEHEEMEs BEFEAY 2019.10.26 1LIR

FAERLR. LRSS, EBESEE. EIREA

(Do 8MBHRET O AT ) D (CKDERERRBEEIRE N\ DRIR ]

3. EDS EFE*¥% (Rarer types of Ehlers-Danlos syndromes) 2019.11.18-19 =X
R BNER

[ Structural change of decorin from dermatan sulfate to chondroitin sulfate

affects type I collagen fibril reconstitution. |
4. RIEMWCEMRERICEREBRES (5 63 OARRERR) AREMEERXTE> 5 —
2020.1.16 B8 /INEEFE. REE. BNER

[J\A A FTUT7)LE L TD EDC/NHS Z2450 5 — 5 ARME ORI S KUE DR
4]
S5.8BRK, JIILEs, KBEE), #BAK, BEXE, hHx, SHEK. E5=>
C RZNMMUOBILFRIRICRIEIITHEDEN (58 83 BIHARE /L FETEZEMI=
2019.5.25 &&/E)
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6. ZHER. MFHREEOHRIMYUIMNRIZICE T DVEHDZARIE & TDHEEE (58 38
EHAEEFSF= 2019.8.19-21 &ALE)

7. REBESR, AE#Ea], HEAK, uHf, AE505, LEE, dtez, SHE

. AN D AR ERZRRIC ST D E7ILOEROFEIRZS) Sl EE S L TD
pae. (58 92 mMEARL LFRAR 2019.9.18-20 k)

8. Shinji Miyata. Formation of a ternary complex of

hyaluronan/neurocan/tenascin-C during embryonic cortical development.
Proteoglycans Future Leaders Symposium 2019 (2019.9.28-9.29 &R)

9. 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 embryonic cortical
development. 11th International Conference on Proteoglycans. (2019.9.29-10.3
=R)

5. i@|, E=>—12¢E (644)
1) FHELE [O5—45> ] (HEEv=J)-— #urERittt> 45—
2019.7.21 HER)

2) BNERLR [WKDHEDS -5 D ERICK SBEHBES KU ERIEIAEDLY
ENR| TJ7>o>aFIILI-RiERs Bk AR 2 327R—)L 2019.9.6

3) FHNELR EHSERBEIS—TUEBIGIR] J72023FI)ILT— AR
= Btks3a>~R>23>27R—)L2020.1.11

4) EHER. #igsh~ b O RVEHIC K DHFEI BT OTIEEE (RIFARERM

BEERB)FHIIMEE T -5 X - F > OREIRRIORERFRICED < FILYS HREED
HariE 2 1 EIfAE 2019.7.4 RE

5) =HER. mcEDS DOffifast~ U w X EEAE update (BIERRERMBIE
(BRI T — SR - > OXEHEREFORRERRR ICE D < FILY I U REBOME
FYIE 55 2 MR 2019.11.17 FR)

6) EHER. BRTEEEMKD (C R DMDECHIHIE: SHREF A RIREE
DY MIOZRENR  (OvTHEIRFRRES 2019.12.19 FR)
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6. FREE - T8, NEMREDESRE
1) BARERMHRS - BER  (F91)

2) HARERF - 5TRE (BFAY)

3) J7>023FIILT—RiFRs (BB MER) - BlIsE
(EF4d)

4) E7ILO EHEEMRRS - Bk (894

5) BAEEFZFSA TS vILSv—FHIL - fREEZE  (ERA)

6) FCCA (#EERNTFDEIRZIMDIZHDIEEFIERER) - %#F (SH)

7) BAZiRES - SR ESEEAEE (BH)

7. FimXEE (91)
BAB; ESub; FSTR; MCBI; PRBI; IJMM ; BBA_GEN ; 1B ; 1B

- 22 -



HAERBHBEICED < AREEADHERIE—E

2.3.3 HRREILEEFIME > —OMRRBHHRECED SHRFE

1. Filims (RL)

2. . BE., @ (RL)

3. FRER (24)
1) Kazuya Takase, Mariko Terashima, Keiji Yoshimura : Development and
Practical Application of Unhairing Method without Using Sulfide, XXXV IULTCS,
June 25-28, 2019, Dresden, Germany

REEETER. M ZzERAITIMEIRTCE<OFHEMENREITDIC
&. RIBEEERA\DOBEANREAICRD TWLD, —A. BMERFIESF TS5
= JEFEORBARRE U TEFREINTND., RERCHEEIREB L TLVR
WA BUEMTIRE UK ZEBRARME U TAVWS CEZ2BRITIEEEH D, U
Mo T, RRICERE UEEDRUBRABANOARILAZEIE L. BEZXIRIC, i
{EMZERE T (CRET DHEZIRT Uz, BEREKE(LT NUDLABRZAWS L
(CRDRZEEITDIERKMEIT D ENTE, REESRIOFEHAEZHS L TEM
RN (CATAEN RIEE T D Iz, SFEDYIMEFIEKR & (FEFRF T, MEEDOREZ ™I
Uiz

2) SHEANSN, MPIRIEBA, FIEEIEF. HNES : UL ZER VIRV IREEDRFE
(56 63 LI EAFERKS, 2020.1.16)

BRZREEIEL. Gt aERE T ([CIREI DR EZRET UL, BIREKEET
UDOLNBERZRAVWSCEICEKD, ){AOY bRT—IVTRZEBEIT D LRLIHET D
TENTER. BULNZFERIDIELLLERU T, AT DKEEFHXIZ 1/10 (T A7
EHOKOIADRBEE(FH XL Z 1/100 (CHIRTETz. B5SNZESFo oY —8E
(3T, fiekm (5FEXRME) LDEBNTLE.
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2.3.4 BF/\LEARULOMRBHBECEISHARER

1. FilERE 24)

1. Yuka Sugihara®, Kosuke Tashiro®, Mikako Sato?, Takanori Hasegawa?,
Yoshinori Katakura3 (*fuARBE> &, 2B/ \AFHH. > AABERR)

Carnosine induces intestinal cells to secrete exosomes that activate
neuronal cells. PLOS ONE, 14(5): e0217394. 2019

Recently, we showed that imidazole dipeptide such as carnosine contained
abundantly in chicken breast meat improves brain function in a double-blind
randomized controlled trial. However, the underlying molecular mechanisms
remain unknown. Here, we investigated whether carnosine activates intestinal
epithelial cells and induces the secretion of factors that activate brain function.
We focused on exosomes derived from intestinal epithelial cells as mediators of
brain-gut interaction. Results showed that exosomes derived from Caco-2 cells
treated with carnosine significantly induced neurite growth in SH-SY5Y cells. To
clarify the molecular basis of this finding, we performed integrated analysis of
microRNAs (miRNAs) with altered expression in exosomes in response to
carnosine treatment and mRNAs with altered expression in target cells in
response to exosome treatment to identify related miRNAs and their target
genes. The combination of miR-6769-5p and its target gene ATXN1 was found

to be involved in the exosome-induced activation of neuronal cells.

2 fMEHER ' EB=ET S RkE=' (RARE. °B/\LHH)
HILJ 2> DRGSO XDIES J USRS PED FREMERE CRET
&, MEXRERMIFR, 36, 66-72(2019)

Carnosine is a dipeptide composed of B-alanine and I-histidine. Carnosine is
an antioxidant and has buffering capacity. In addition, the dipeptide could
improve glucose metabolism in animal models. However, the effect of dietary
carnosine on various metabolisms has not been clarified in detail. In this study,
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to explore the effect of carnosine on various metabolisms, we investigated liver
and cecal contents in mice given graded amount of carnosine by non-targeted
metabolomic analysis. Carnosine didn't affect body weight while the perirenal
fat weight was decreased dose-dependently. In liver and cecal contents, some
metabolite levels were significantly influenced. Among them, carnosine levels
were increased dose-dependently. These results suggest that dietary carnosine
can affect not only carnosine metabolism but also other metabolisms including
lipid metabolism. We need further study on the relationships among some
metabolites including carnosine and the reduction of fat.

2. . BE, Ml (14)

1. {EE=FEF (H/\LHWH) AL/ S2ICKDITOVY— L= UhEHEEEE
{EDDFEEE Medical Science Digest, 45(12), 37-33(2019)

A=V —ILZRTF RERIC K DREEIED D FREEL LT, TOVY—L%
7T UTZRRZAER8 DRI BB (C DWLWVTHBIT LTz,

3. FRER (2#4)

1. BAET 2 BREX . SRR’ =T B&REE°. &K—F% K
FF L BFRB Y (CRRUEAZRR—Y - BERIFED, > ARAZIR—Y - 2R
Rl PHERERAFRAS A IS, B/ \AFH, *BAR-YESI S5
R)  AZHIIERTF RERN/RTY MR—)LEFORFE JUBKEY (D A —
NI AICBEXZFE, B 74 BIBRAMDEFS

(B8] /IRy MIR—ILEBBFRZFEZMRICA Y —ILZRTF R
(Imida) DFRFEAROBENESF 0B/ (T4 - > ACHX DFEICDWVWTHERET L
1z.
[(755£] B8 —JCAE I 2B FARE/ X v MR—JLEBE 21 &2 M5
(C. FEAMPYESE Imida 9k 1500mg (Imida &%, N=11) F£/Z@ETStRm=ER
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(Placebo &%, N=10) Z#&B&(TE6 B. & 4 BEEIRSEZ, REBEERETERC
JU—RO—mkIIE, REMHEE. kF 8-OHdAG ZAIE LTz, EEEFEE. 1EHE
8 1 BEATER D SNS 7TV ZERL T 10 BEFHECKDBEEML. ZBDFIIE
ZRET LT,

(f&5R] FERVEFSE (. Imida BF COHEE 4 BE (CERME T AR NI,
FxH 8-OHAG &fig#¥ (216 pg/ml Cre) DHIHEFERICHWLT, Imida BF TR 8-
OHdG DK A HSNZ. T7J—XO—KINEE, Imida BFChH EFtERZRUT.
RE. HEKBETE Imida BEICKDZEEEFRL, 2K EULT, RZREBHNED—
figEEN & KVABVRR N T U —RO— RSB HE T D LN RSN,

(#&58] AAFKICLD. Imida BEH) \XTw MR—ILEFOHEFNRZEET D
T ENRSNTZ, FfE Imida BE(FEKEL/ (DA —< > DM L (CRREETZS I a6
AT SN,

2. K. Sato!, T. Arima!, T. Komaru!, N. Yanaka!, M. Sato?, Y. Oishi?,T.
Kumrungsee® (*[AXRFBe4EYEEE, 2H/\LHHA)  Food factors inducing
biosynthesis of homocarnosine in skeletal muscle

The 7 th International Conference on Food Factors

Objectives: Carnosine (B-alanine-histidine) is an imidazole peptide
specifically present in skeletal muscle and highly important for muscle functions.
Currently, it has been widely used as a supplement among athletes for
increasing exercise performance. However, dietary intake of carnosine or its
substrate (B-alanine) has disadvantages such as instability in blood and low
efficiency. Thus, alternative imidazole peptides for skeletal muscle in addition to
carnosine are highly required. In previous study, we found that vitamin B6
regulated levels of homocarnosine (y-aminobutyric acid (GABA)-histidine), an
imidazole peptide highly found in brain but not in skeletal muscle, in rat heart
muscle through controlling the levels of the peptide precursor GABA. This
finding led to the objective of the present study that was to determine if dietary
GABA induces endogenous homocarnosine synthesis in skeletal muscle as an

alternative imidazole peptide for skeletal muscle.
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Methods: Male ICR mice (5 weeks old) were housed in the standard
conditions and had free access to food and water. After acclimatization for 1
week, mice were separated into four groups receiving a basal diet mixed with O,
0.5, 2, or 5% GABA for 6 weeks. After sacrification, tissues were removed,
weighed, and stored at —80°C until analyzed. Tissue extracts were subjected to
LC-MS/MS for peptide measurement. To determin if the GABA degradation
pathway is involved in homocarnosine synthesis, the GABA-degrading enzyme
inhibitor vigabatrin (250 mg/ kg body weight) was injected to male ICR mice
receiving the diet mixed with 2% GABA for 2 weeks.

Results: As expected, in the control group without GABA intake, both GABA
and homocarnosine were present at very low concentrations (< 0.5 nmol/ g
and < 5 nmol/ g, respectively). After GABA intake for 6 weeks, homocarnosine
levels in skeletal muscle were significantly increased by 2% GABA intake (10-
fold, P < 0.01) and were strikingly increased by 5% GABA intake (53-fold, P <
0.01), while 0.5% GABA intake failed to show such effect. Elevated
homocarnosine by 2% and 5% GABA intake did not decrease other imidazole
peptide levels (carnosine and anserine). In brain where homocarnosine and
GABA predominantly exist, 5% GABA intake did not significantly increased both
compound levels. In liver, kidney, and serum, both 2% and 5% GABA intake
had no or less effect on enhancing homocarnosine levels. Injection of vigabatrin
(a GABA transaminase (GABA-T) inhibitor) in mice receiving 2% GABA intake
led to significant GABA-T inhibition in liver followed by a 43-fold increase in
circulating GABA levels (P<0.01) and a tendency increase in homocarnosine
levels (P<0.071) in skeletal muscle.

Conclusion: Homocarnosine that is generally less present in skeletal muscle
can be synthesized by skeletal muscle if its substrate GABA is introduced into
the tissue. This research will provides novel information to understand a role of

homocarnosine in skeletal muscle and potential health benefits of dietary GABA.
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2.3.5 #ASHZY EOMRBRHBREICED SHEEE

1. FilEREs (24)

1. Kumazawa, Y., Hattori, S. & Taga, Y. (2019) Semi-Nondestructive
Certification of Crocodilian Leather by LC-MS Detection of Collagen Marker
Peptides, Analytical Chemistry. 91, 1796-1800.

Leather produced from crocodile, alligator, and caiman skin is widely used in
the fashion industry. Crocodilian leather is generally more expensive than
mammalian leather, and the value greatly differs even between the crocodilian
species. However, inappropriate labeling of the animal source on leather
products sometimes arises from accidental or fraudulent substitution, which is
difficult to unambiguously detect by existing methods. In the present study,
animal source identification of crocodilian leather was carried out using type I
collagen-derived marker peptides generated after dechroming, heat
denaturation, and trypsin digestion. Definitive discrimination between the three
crocodilian species and also a related species, lizard, was achieved based on the
detection patterns of selected six marker peptides, determined by LC-MS.
Furthermore, powdering of the leather samples enabled a reduction in the
sample amount required and allowed the elimination of the dechroming step.
Approximately 100 pg of powder was taken from commercial leather watch
straps by filing, resulting in only slight damage to the undersides of the straps.
The animal sources of the crocodilian products and also a crocodile-embossed
calf product were successfully identified using a combination of the crocodilian
marker peptides and previously established mammalian marker peptides. This
semi-nondestructive species identification method is not only useful for
certification of leather products but also for monitoring of international trade of

leather and skin.

2. Taga, Y., Iwasaki, Y., Shigemura, Y. & Mizuno, K. (2019) Improved in
Vivo Tracking of Orally Administered Collagen Hydrolysate Using Stable Isotope
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Labeling and LC-MS Techniques, Journal of Agricultural and Food Chemistry.
67, 4671-4678.

Collagen-derived hydroxyproline (Hyp)-containing oligopeptides, known to have
various physiological functions, are detected in blood at markedly higher
concentrations after oral ingestion of collagen hydrolysate. Monitoring the
absorption and metabolism of the bioactive peptides is essential to investigate
the beneficial effects of collagen hydrolysate. We previously developed an
internal standard mixture by sequential protease digestion of stable isotope-
labeled collagen, which enabled highly accurate quantitation of collagen-derived
oligopeptides by liquid chromatography-mass spectrometry (LC-MS). However,
the use of proteases caused a profound imbalance in the generated peptides.
Here, we employed partial acid hydrolysis to achieve more efficient and
balanced peptide generation. Various stable isotope-labeled oligopeptides were
detected after 0.5 h acid hydrolysis, and marked enhancement of peptide
generation compared with the previous enzymatic method was observed,
especially for Hyp-Gly (27.8 £ 0.6 ng/pg vs 0.231 £ 0.02 ng/ug). The acid
hydrolysate was then heated to generate labeled cyclic dipeptides. Using the
novel internal standard mixture in LC-MS, we were able to simultaneously
guantitate 23 collagen-derived oligopeptides in human plasma and urine after
oral administration of collagen hydrolysate.

3. Yang, J., Sun, Y., Liu, X., Xu, F., Liu, W., Hayashi, T., Imamura, Y., Mizuno,
K., Hattori, S., Tanaka, K., Fujisaki, H., Tashiro, S. I., Onodera, S. & Ikejima, T.
(2019) Silibinin's regulation of proliferation and collagen gene expressions of rat
pancreatic beta-cells cultured on types I and V collagen involves beta-catenin
nuclear translocation, Connective Tissue Research. 60, 463-476.

Extracellular matrix (ECM) molecules have multiple functions; prevention of

cytotoxicity, provision of mechanical support, cell adhesive substrates and
structural integrity in addition to mediation of cellular signaling. In this study,
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we report that the proliferation of INS-1 cells cultured on collagen I-coated
dishes is enhanced, but it is inhibited on collagen V-coated dishes. Inhibitory
proliferation on collagen V-coated is not due to apoptosis induction. Silibinin
decreases hepatic glucose production and protects pancreatic B-cells, as a
potential medicine for type II diabetes. Silibinin up-regulates the proliferation of
cells cultured on both collagen I- and V-coated dishes. Collagen-coating
regulates gene expression of collagen in a collagen type-related manner.
Silibinin increases mMRNA expression of collagen I in the cells on collagen I- and
V-coated dishes; however, silibinin decreases collagen V mRNA expression on
collagen I- and V-coated dishes. Collagen I-coating significantly enhances
nuclear translocation of B-catenin, while collagen V-coating reduces it.
Differential effects of silibinin on collagen I mRNA and collagen V mRNA can be
accounted for by the finding that silibinin enhances nuclear translocation of (-
catenin on both collagen I- and V-coated dishes, since phenomenologically
nuclear translocation of B-catenin enhances collagen I mRNA but represses
collagen V mRNA. These results demonstrate that nuclear translocation of B-
catenin up-regulates proliferation and collagen I gene expression, whereas it
down-regulates collagen V gene expression of INS-1 cells. Differential gene
expressions of collagen I and V by nuclear B-catenin could be important for
understanding fibrosis where collagen I and V may have differential effects.

4. Fujisaki, H., Futaki, S., Mizuno, K. & Hattori, S. (2019) Evaluation of
Keratinocyte Proliferation on Two- and Three-dimensional Type I Collagen

Substrates, Journal of Visualized Experiments. Apr 22;(146).

Type I collagen, useful as a substrate for cell culture, exists in two forms: the
two-dimensional, non-fibrous form and three-dimensional, fibril form. Both
forms can be prepared with the same type I collagen. In general, the non-
fibrous form promotes cell adhesion and proliferation. The fibril form (gels)
provides more physiological conditions in many types of cells; therefore, gel
culture is useful for examining physiological behaviors of cells, such as drug
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efficacy. Researchers can select the appropriate form according to the purpose
of its use. For example, in the case of keratinocytes, on-gel culture has been
used as a wound healing model. FEPE1L-8, a keratinocyte cell line cultured on
the non-fibrous form of type I collagen, promote cell adhesion. Notably,
keratinocyte proliferation is slower on the fibril form than the non-fibrous form.
Protocols for the preparation of type I collagen for cell culture are simple and

have wide applications depending on the experimental needs.
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2. BEHLE. KEF—F.. AREBEBIA. Hydroxyproline-containing peptide promotes

differentiation and collagenous fibril network organization in adult tendon cells.
% 51 MAXEESHEBFRFMAS, ®R 2019.06.01

Collagen is the most abundant scaffolding extracellular matrix (ECM) in
tissue/organ stroma and significantly contributes to tissue/organ integrity.
Glowing evidence indicates that collagen-derived hydroxyproline (Hyp)-
containing peptides are known to show a variety of physiological properties in
tissue and organs. However, how Hyp-containing peptides could modulate
cellular behavior still remains largely unknown. Since tendon is a dense
connective tissue rich in collagenous ECMs in the body, we explored the
functional contribution of proline-Hyp (Pro-Hyp), a major degradation product
of collagen, to adult tendon cells. Here we show that Pro-Hyp peptide can
stimulate cell proliferation and maturation/differentiation in adult tenocytes and
tendon progenitor cells. These are accompanied by significantly upregulated
tendon development/maturation markers. Furthermore, Pro-Hyp significantly
enhances fibronectin-dependent type I collagen assembly through increased
active Bl-integrin, and chemotactic activities. Taken together, these findings
indicate that Hyp-containing peptides increase cellular homeostasis and ECM
network organization in tendon cells. Thus, Hyp-containing peptides could have
a potential to

improve the slow-healing response to an adult tendon injury in vivo by
promoting tendon cell differentiation and maturation and/or enhancing collagen

fibrillogenesis following injury.
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