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Development of anti-thrombosis drugs based on the inhibition of the interaction
between PDPN and CLEC-2
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[Abstract]
Inhibition of the interaction between PDPN and CLEC-2 on platelets is expected to prevent platelet aggregation. Using the
combination of a molecular docking simulation and an experimental binding-inhibition assay, we have successfully selected 5
inhibitory compounds. In a platelet aggregation assay using human washed platelets stimulated with PDPN-expressing CHO
cells, 4 of them demonstrated potent inhibitory activity with IC50 being < 40 uM. Nevertheless, no inhibitory effect was
observed for any of these compounds when stimulated with thrombin or ADP. These results suggest that our hit compounds are
promising as a therapeutic agent for thrombosis resulting from PDPN ever-expression.
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Tumor metastasis, Thrombosis, Invasion, Platelet aggregation
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Addition of selenoglutathione to culture medium of the cells where the expression level of glyoxalase 1
is suppressed can restore the resistance to both glycation and oxidative stress
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[Abstract]
Methylglyoxal (MG) is a highly reactive dicarbonyl compound that plays important roles to bring cells
glycation and oxidative stress. Glyoxalasel (GLOL) is a ubiquitous cellular enzyme that contributes
on detoxification of MG in glyoxalase system with the use of glutathione (GSH). The cells suppressed
their expression levels of GLOl were established by transfection of the plasmids constructed for
stable expression of siRNA against GLOl1. Effects of the addition of selenoglutathione into culture
medium on recovery of resistance to both glycation and oxidative damage of those stable transfectant

cells were analyzed.

[Key Words]
methylglyoxal, glyoxalase 1, glutathione, selenoglutathione, oxidative stress

LIIT®IC

PEE OMRIEIA SIbE, I, £ L TAZRY v
7 Ra— AT D IERRIEIZ DU T O
NS TALY, ST ZEERE TH D
AGEs(Advanced Glycation End-products, #&#¥E(L
BEM)) DAERMEEIC D70 | TEEEA B LR OJFIK
LD T EHIEETE R, BHEA R L AL, Bk
LB URTEDOT R BROKEEISTH DAL T— K
FOSHEITLTAEL, AGEs 1£220 T/2<, ZORIBEK
RCTHDHINHR=EE L D8EES TIR=
WA RLR] ELTHESITNS, AGEs RIBRAD
P CHLAF NI VAR —LMG) 1E, TGV 4
LT 2R NEEL L, Ml B FLR) %

B b ERHE SN TS, TORER, LA b
LA LFEEA B L AR AN AR A DS
KIE L, AR OS2 DAL O LBEE £
T, ZRRIBERE D T-3RIE L CORIROJFRIA & 725 [1],
FHOHERIF R OIIE CILEIRED MG 23MaHSiT
BY, A2V SR EE N LT 7T IAREE~ DI
ARSI T5(2,3],

fth, AN CIEES, MG 3RV T 7L
a—ARGOFEEY THH 7 ) BT AT | R-3-
U ARt L TR % ORIEM & L TEASNTEY,
ZDOPRPEN—TEDMELL T 722 X 5 (T il S 4
TW5, METIE, MGIZFEE LTI FHHT5—
BURAT A Lo TR LIS (1, 3, 4], ZORFKT

FHERZF I A MBI ANJERTREE 5 58 20214 3 A



0]
H%
5 CHs

methylglyoxal(MG)

A Glyoxalase 1
hemithioacetal (GLO1) H’c>__<o
’ sH Ho

H

o} [o] H O o} [o}
HOWﬁ%N\)J\OH MGG)ﬂi “: HO)H/\)LE%N\)\OH

NH;
glutathione(GSH)

Glyoxalase 2
(GLO2) H,O

FEILRARNL R -
Y A

DE R,

D-lactate

1 S)AXHS—ELRT LD RIS
AF LTV AR H— LD EBAEESEENE—A,
BRI ILAFA VI ROTTEHEEINS,

I FT MG WERNOEE G T CTh 58
FTRITNEF A (GSH) LR~ I T A7 4
—NVEER LIZ0b, 7Y %% T7—E8 1 (GLODDE
HE=ZC, FREWTHD SD-7 7 M VITNETF
Fongksng, =0tk 7V A% 7 —82(GLO
2) D E TGRS L, AR E LTI S —5,
GSH ixf&n, Fflfsns (®1), LrLzen
5, HERFEE T, mIEEED Fi2 GLO1 O%HE:
OB 72T K DTSV R 2538 b, A
0 LA B LABIURHEA R L AZZITOT
PRIUZH %[5, 6], GLOT i3 IHIRT & T <R
Y FERIET L~ 7 AT T /Ui & 2 SE5R T
X AZ%HY72 GLO1 OmRPEBUC L 0 ek S
TWENH BT, 81,

2. P OMEL
[SEATHFZEIC K D RER]

FATIIFE IR, GSH Ol at L AT L=t L
I INE T GBI GSeH 38 X UM EE! GSeSeG.
B 2) ZALFAERR L, EOISHEZ DN TLLF O
Z1372[9-12], GSeH (FBUctED @< . BSITHERSY
TEIRTT LT GSeSeG L7257z, & TOFHEBRITITE
E7¢2 GSeSeG VY, invitro DR TIFIMBIIL LT
NEFA LV E Y Z—8 (GR) Z1EH ST GSeSeG
B4R L= GSeH O UG 7-,

(1) in vitro ™% [9, 10]
@) Inz2Ftr~vAx 24 —¥ (GPx)id. GSH %
FIH L Cll bk (He02) LT 5, ZAUTkE

S-lactoylglutathione

LT GSeH iZ. GPx FEfFHE F Tl HoOo
JERR T &B7, $70bb, FHEENMUGIC X
% GPx tRkoiEMZ R LTz,
(i1) GSeH 1%, GLO1 JE(FEF T, FERERMNK
JC LY I MG BRE R T S,

(2) BEi A FiVW =% (11, 12]
(1) GSeSeG % &> b U OEEHIC TN L THLY
IAFRTME, MG HROBHEA h L AB X
O HoOoHZRDER LA b L AR5 DG
ERU, AR BT,
(i1) (1) OIS T —E IR L 7=,

GSeH

ERBEL/TILEFA,
¥ —L-glutamyl-L-selenocysteinyl-glycine)

SeH
1
Ho/\'wj\
NH,

0

NADP*

/W \)I\OH
g

GSeSeG
(BALE L /5 ILAF A )
2 ExiBLIVEMEE L /T ILAFA L DiEE
BEILHIDEL GSeH [EBFZICHRILE_EAXRTHD
GSeSeG L7155 hY, GR DIEFAZEZITT GSeH [ZR5,

NADPH + H*

tH,
H  _OH
YT Y
H
0 o} o)

[FEROME]
FREOFAITHRORREEZ S L2, GLO1 OREIE - &
PEDIE T2 IO DIERIFOIEH~GSeSeG %
ERT DRI ERR Lie, 20720, S hIEERA
DOEF N E LT, GLO1 O30 siRNA %%
TEFEBL ST 2R L MG £ 7213 HoOol 23S
HA N L ASOEGUEDZEE GSeSeG NN LD 4
A= ~ONRARHT LT,

F7. B N GLOVERELY%Z Takara pBAsiDNA~XZ

Z—THA LT, GLO1 FEHIF T A REHEL
7o FRANBCH A fER 2 | AR B s 8 L, siRNA
LEFRBUIIRA BN LT, 155107 GLOZBUE Fifa
R & i L7z & 2 A, MGHE LUH01ZH%KT %
LR LOWMEA b L AT DI P L, EE
RAEGFROIKTRRD DN, LL, HHE1LEDH
GSeSeG & BRI L2412 A b L A Z A 72581
RN RS L (R3) [13], d720b, My

Bulletin of the Institute of Advanced Biosciences, Vol.6, March 2021

6



IAENT=GSeSeGAIIUE I ZAHET 2 GROIMEH &5 1)

THU72GSeHIZ L D . MGH LT HiOs DR LA
20 RN LT s B2 BB, ARIEHHCHSO,
LB X A—UR L THIRZERD B, 1AM &V H I

IREEDGSeSeGOIM T—EDMEIZEZE LT,

DHela E#k
mGLOTRIRINFIHAE

© ©
o o

g
>
(A) =
[}
>

o 70
60

50

40

®© 30
20

10

0

OuM GSeSeG  50uM GSeSeG 100uM GSeSeG

80 -

=70t

B S 60 |
(B) =l
=40

‘S 30+

S 20 |

10 -

0

OuM GSeSeG 1.5uM GSeSeG 15uM GSeSeG

X3 GLO1 HIRINHHARED#ELH S UERIER N X
EHUEI 23T S GSeSeG RMMDELEE
(A) 2mM MG JLEE, (B) 1mM H,0, IR DHIRAN 173,
£IRED GSeSeG Z it ML THIYAF B =14ttt
AL REFICUIEBEL CTEFERE LB,

3. B

AMFZED GLO1 ZEEPIHHN X, GLO1 BT
2k 0, B OBIEHER RO A A T — REUGRHIN
NORRFER DA SND MG 2EFELTLEW,
HoO, DI LIz T GPx ZIL S8, Bk h L

HAERARL R A S—F RIS DELT

ZEHUEIME T L72IRREIC 8 2 Bl S D, SefTh
Fen~5 GSeH 13 GPx AL F T 6 Ho0, AR Zis T
L. EDIEAIR Uy —& UTHEIET 5 2 L HVRIE
INTEY, ERRofERIIZEOEMINT/RDEEZDS
no, i, 4, HEERMICAIR L MG £720%
HoOs 12 &> THERFEALER U CAERRZ it L7223,
i OIS EIEDOE S GSeSeG UINENR D7
HO—NThDLEDND, T7bb, GSeSeG A3
FEPMIEIZN THID T GSeH BNERR SN D729
GSeSeG DOUNNILHAAS N CHiE O 5) 1 :%%2&%
525 MG #3LT 5 Z LI TER, @REDS
A= RART VY N — A ZTRIN LT R CR IR
B, MRPEREED MG IREZ @D D7 & ARNER
BECRIBAPITEE 2 0 5 DRI A Rk S 7858 5 C
O EED 5T ETH D,

VK= VA NV AEEOTHEEA b L AR X O
bR N L RIE, PRSI B DR EEE 726
T (X4), FEREEE T, BN LT, Hl
PN2s GLO1 FEERHIHIHII L L7k & 7220 | iR
{EAERNC s DFERIEDIEEDME T LT D bR s
s, 4Bl 1ImMHo02 (2 8B4 A—%F LT 1.5uM
EVVH IR GSeSeG IRINC LV | BUED 10%FEE
12T AETFERDS T0%LA L Tl L723hiid, bl

BT L CAE L DIEROBEFNIGATE S LB X 5
o,

GSH & GSeH i N, T X /R THDH A
T4 (Cys) &L ) ¥ AT A A(Sec) DEUSHEDFET
F5<, SeclIGPx I UHETHL Ry 7 Al
B HEEEDTRIEEAIIC S RHENTEBY . Ak
WNOHPERRTD pH Tl Sec D58 Cys £V HiEHH

(ZROSHER S, HIFE I

H A R
AGEs BB (chRAFCEH) DAk

[CHLR=LIEED|

AF LT YT FH—)LMG)
3-TAF LT NaYU(E-DO)HE

*)JHJ]EJ"

/17 TR
iﬁg L&
’5‘//\7§

Fﬁlﬂ

R WHE mM DTV F AR
FFAE L. FFICHIIEE T
GSH:GSSG Dty 50~100:1
EVOIEITSRIETIZH D, L

%s
AGEs (Advanced Glycation End
Products, ¥ R¥E1LEM)
LSZEREMENER SN,
HEPRIA . FRANE . EINEE, .
EE., BAREILESE . 4R
RREDEENFESN TS,

HILRZJLRARL R

MBERRL R DT CEUEEED
BLITHEETAER) DKE

G IIWEBFAURIVFFTHE—E(GPx)
*R—IS—AF R LR A—E(SOD)

GSH# L=

1 T

L. BBIERARL A D
REMEOERSLHE

L. BEbA b L AR bR L
AN 72D & GSH 3kE L
<720 | JRRWE RO
R0 5, FHZ GPx
DITE LTV BRI T

[ BEAFLREREQET || Bt - BERFLRIBHRMEOE

X4 HBARTOEIEAN R -HILRZJILAR R -BRERRL R
DHEREIMEE GSH #NLT-REYE D ES LEEOME

H20, D#EFE(IT S I éﬁr“rjx
KR L, EZENELS, L
NIV EITLRE TH Y 7208
5 FFAAE IR O 2 PR -

FHER P AP A e 55 5% 202143 A



DFNTIEREZ T 573, ARIREED GSeSeG DIRIND
BhEIEE OB Z R LT A [11-138], A4, Tl
PERIFET VHIROFIAZ I U & LT, SBITIRE
OISO ATREMEZ R L T E T2,

4. 5| TR
[1] I.Allaman et.al., Front. Neurosci. , 9:23,1(2014)
[2] X.Kong etal., J Diabetes, 6, 535(2014)
[3] S.Dornadula etal., Cem. Res. Toxicol., 28, 1666
(2015)
[4] PJ.Thornalley, Biochem.Soc.Trans.,31(Pt 6), 1343
(2003)
[5] N.Rabbani et.al., Semin.Cell.Dev.Biol., 22, 309 (2011).
[6] R.Peculis et.al., Gene., 515, 140 (2013).
[7] O.Brouwers et.al., J.Biol.Chem., 286, 1374 (2011).
[8] D.Yao et.al., Diabetes, 59, 249 (2010)
[9] S. Yoshida, K. Arai, M. Iwaoka, et.al., Angew. Chem. Int.
Ed., 50, 2125-2128 ( 2011)
[10] A. Kanamori, Bull. Inst. Adv. Biosci. 3, 4-7 (2019)
[11] A. Kanamori, Bull. Inst. Adv. Biosci. 2, 10-13 (2018)
[12] A. Kanamori, Bull. Inst. Adv. Biosci. 4, 5-8 (2020)
[13] &ARE T 5. 5 39 [ AABEEAFEAEEE
p. 177 (2020)

5. %

(Fascggsk]

1) KArai, Y.Sato, I.Nakajima, M.Saito, M.Sasaki,
A.Kanamori, M.lwaoka, Glutathione peroxidase-like

functions of 1,2-diselenane-4,5-diol and its amphiphilic
derivatives: Switchable catalytic cycles depending on
peroxide substrates, Bioorg. Med. Chem., 2021, 29,
115866.

[Fa%5E]

1) &% F1, BEVWSE, WE VT, &fE D
KRE F2& fede T8 TF ME, it ER: 7V
FFxY T —8 1 BEEETIZ L DMaoE bl LU
FRIEA L ABGUEDIR T LB L N2 F AT
L DIEHERR, Ho3ln] AAE LR, 20209 B
i (WEBBH{#)

2) &tk T BHWSE, GG Wi, KE BT
o i, Al GETK A EHINE s OFBLERNC
K oM A ~ L AEEMEOIK Nk L ZL
ZFALPOIOTEERR, AmeRicBET 56
[AfFE4s ConMetal 2020, 2020.11 T3 (WEBBH{#)

3 & L BHOWSX, W U, SilE DR,
KE B2 NF E, Al Ek: ZUA%T—
B 1 BP0 A FRK I 5L Zv
B F AL DEREZHR, H39E] FE3900] HANFE =
23 2020.11 HUX GE LB

6. HFE

Al B E G2 TS HICHIRECIED 2
FREZ W2 TW DAY, EEE 21T
TWZIEWTW DB PR, JahiEFAeA, TdHER
KIE L THRES Ay AEEZTTDI2HT20 T
TN R DFAEDE S ALK VG- L
ES

Bulletin of the Institute of Advanced Biosciences, Vol.6, March 2021



HIEATu A RRNVEIZX D MEBEBHEOHMEN AR JEG-3 OHEFHE &
FHE DREMT

Proliferative and morphological changes induced by pregnancy-related steroid
hormones on JEG-3, a human chorionic carcinoma cell line
HAREEY, BREE?
D MR S T SR I R Ay A R
YRR S A R AR - SRR A AT
Tomoka Shimizu” and Yoshie Kametani'?

UDepartment of Molecular Life Science, Tokai University School of Medicine

2 Division of Pharmaceutical Sciences, Institute of Advanced Biosciences, Tokai University
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A N OHIEREEZFE L T D EEX BND, AL TIEE MalEH RO TED A
¥k JEG-3 2 AV, IR E R LT THDH T A 2T 1 (P4) & = )LF > — L (COR) A3
WO L TURBIC G- 2 DB A fRAT LT, ZORER. P4 IZEIREE CHITaISREINH & TBRe 2 b x
FHETDHDIIx LT COR T EL H X RN ERH LN eoTz,

[ Abstract]

Placenta shares common characteristics such as invasion, proliferation, angiogenesis and immune
suppression with cancer. Therefore, some important molecules produced during pregnancy might
construct a specific environment different from cancer, which regulates the invasion and proliferation
of trophoblasts of placenta. In this study, we used a human chorionic carcinoma cell line, JEG-3, to
compare the proliferative ability and morphology between progesterone- and glucocorticoid-
treatment. As a result, progesterone suppressed the proliferation and induced morphological change,

while glucocorticoid did not affect both of the characters.
[Key Words]

human chorionic carcinoma cell line, progesterone, glucocorticoid, proliferative ability, morphology

LIXC®HIZ WZIERB oM TH D he 777 A M+
PAAZIE, TRIED T¥5E] TiinEsgra] ek HBEO 2/3 TRMZIEIE L, 10 7 Ao
il 21T R EOHENRH DN, ZhbD IROOL, PhlkSh, DAZTERT 52 LI
TAT L @O MEE 2 FFOME— DO IE AT IRV, T OBHIE, MRIFICEA S D
e#ETH D, L, DA LRRD | ITIRE RO FISAE RIRDEBREE 2L, hr >

RO BRI R B 5 & 2021 4E 3 H



+ 77 A FOHIERIRIEZREL TWD 2D
LEZLND,

Ta AT v s OFEAITIER 10 HE D5 G
HEDOMEMIIZ IV TRRLA L, 03T P4
HEORFZBNAZRT DL 91T D, Zh
L. JAiE D Extravillaous trophoblast (EVT)IZAE
ML TIRMERZME T2 2 LR NTR-
THY ., BBEOBMRIZEE & 2K > T
5, -, Ta T AT ORBENTH D

Ay zxToyv

B1

VT =L SRR PEAE DN U S 4L D
[1]e ZNHDOEENIFFTIIRNEZZ BN
DR, A E T IR 24T o 7o P RIS e
[

Z T, AW TIE e MEBESRMES A
(JEG3)ZFmFArarb b0 darsy
—/L & N L CHERESE & TP RBIZ 31T £ 2208
T DI OWTHESfET 21T > 72,

OH

JILF =

ER7Ta ATy GRnandy —LOEnEnofEzr~772,3],

2. ER

DEE AR

Dulbeco’s Modified Eagle Medium low glucose
(DMEM LG)E5 (G ibco) | Z B EE Y 10%1Z
72 % & 9 IZ Fetal bovine serum(FBS)(SIGMA)
& 100unit/mL (272 % K 9 1Z_=U (meiji
seika 7 7 /LR & 0.1 mg/mL 1272 %
LA MV T FvA T (meiji seika 7 7V
~ RS ) Z N U 7o 85 2 v 7z,
3% A7 v A K& L Tid Progesterone-
water solube (P4)(SIGMA) & Hydro cortisone
(COR)( SIGMA)Z Hv =, (X 1)

P4 Z BIEEF Y HULY 2 meg/mL 1IZ72 5 K 9 I
DMEM LG 10%FBS #5200 U -CistEEFn
ZATWIRMR LTz, P4 DOBRAEIEEE D 200uM (2
725 &£ 912 DMEM LG10%FBS Btz L
TH =T =7 )V TERLT-D5, Minisart

Syringe Filter pore size: 0.2pum (Sartorius) %
WTIRES L7o, Sof&IREE 200uM, 20uM,
2uM OFATRASN & i ENAER LT,

ARk D J5 1% FVNC COR DESINGS Hh 6 1F R
L7z,

2)ffifEEE =

FRNCHIAROHFHAE A MR L7, & Mindkh
Sk B S AFIIEER(JEG-3) % 2.0x1049D
48well plate(IWAKI MICRO PLATE With Lid)(Z
ML, LFio P4, COR IRINEFHIZ RN L
7=

2HE~10 HAETO2 H Z & ISHIN % [RIIY
UM D FHA 21T > 72,

HNEERE
DHE~I0HBEETO2 AZLICH— A

Bulletin of the Institute of Advanced Biosciences, Vol 5, March 2021



U N HMEE (KEYENCE BZ-X710)% A
WTHBERE Z1To 7,

3. RER

1)K e S 5 BB D AT

FEREL7-H% Day0 & L T2 HZ & IZHfnEk
OFMZIT S &, FIEEIX 200uM P4 Fshnks
& H24T - T2 HIE I Day2 LU OuM~2uM @ P4
WINEEAE & Lol U O B Mg 5l 23 i) &
T\, F£72, Dayd LIFETIX

0uM~20uM O P4 FENEEaE L i L CH A=
(SRR A 23 ] K AU TNz, 20uM P4 ERN
K54 TlX, Dayl0 ThA$ T 0OuM~2uM @ P4
IINEEAE & Lol U O B a5l 23 i) &
Tz,

—Ji. CORMMEFFE TIXT X TORET,
Day0~Day10 F TIZHIfaE DK X 72 721381 52
Enipinotz, (1X2)

I DFEND PAITREARFFRIIC JEG-3 O
HA5H 2 N9~ 5 —J7 COR IXIRFEIRATH) 7218
FEOME 2R E RN ERH LN E o T,

2)MfATERR DAEAT

Day0~Day10 ¥ CTHlllafZ e 2 Bfss CHls %
1To7=, K31 wa@ﬁ%%fﬁﬁ RL
72, Dayl0 THifaO A BlIET 5 &

P4

w

AL x 105 /well

— O UM 2 20uM 200uM

IR E A R ST T A 2

TIX JEG-3 28 well DIEMICHRY X, A

ROFEE LTz, 2uM,20uM @ P4 SN

BT opM & [RBEOMIIZRENBIZZ S

7273 200uM @ P4 {RINEE#E Tl JEG-3 2

well DJEEIZIED 2009, HWIEEZ LT

72o E72. 0~20uM O P4 FSINEEEE & b L

THIB D K = I A3/ LTz,

—J5. 2~200uM @ COR ¥ShNkEsE Tl

OuM & [FEE DM B A Bl 52 S Tz,

T DFEND P4 ITEIRE T JEG-3 DFHE
WO BE 5252 LRI, £,

COR I3, JEG3 DJERBIZH B % 5 2 72 v F )3

RN,

4. BE
FREOFEFEMNS P4 & COR Tid JEG-3 OHifia
HE L FEREICR T D EnH D EBEZ L, L
JESEH Tl P4 & COR TldiE ) HREE b -
TWbEEZ D,

F7o. ENRIEZAT O BRI P4 23 E PO
RO HFEINH 24T > TV A D TIER W E &
2%, ZHUE. HREAS bR B AT
BEINAREE 70D L&, HiEMEILT 52 &
EXJE LR 4], AfkIE. P4 I L DS
1k & RMERED TTHEICIEOMBEN S 5 & &
MTTDHHENDH D,

COR

Ao < 10%/well
[

— O M e 2 20uM 200uM

B5%& 202143 H



2

DT Z 7R PA, DY T 7 ) COR O Hh#R 2~ 3, R L7 H % Day0 & L7
FRaE HE AR T, ftEhix, MR E RS, O ouM FREORRE : 2uM JREADFR 1 20uM B
DHR:200uM DB ILAEPEFE D AT 1 A RR/LE (P4, CORVEZTM L T Z T -T2 b DA,

T HEAR 2= A MG C T MBS K DA E % % (k:P<0.05

OuM 2uM

P4

COR

B3

% %:P<0.01 % % %:P<0.005) TR,

20uM 200 u M

Dayl0 COMIIDOILEDFEEZR~T, LB P4, TEILCOR ThD,
FEAAI 7 & B AS TR E OpM, 2uM., 20uM. 200uM DZNEND AT 1A Rk /LE

ZWML THEEZIT>TLbDEZRT,

5. B2

JEG3 O P4 iRNE54E & COR MK 4& Tlt,
HRRIEE L TERRIC BT 222055 Z LD,
P4 & COR T L - T LRz #EIR#3 T T
WAEDICOWTH LN T HIRENDH S B
2D, TDHIZP4H LT COR ZIRMLT
FHRE & RUSHIOMAE Tl E-cadherin X° B-7 7
= E o BRI~ — 5 —=<° N-cadherin
R7 47X F Ui EDOMER~Y—I—D
RHANENH DN HONWTIRTE T 5 Z &
IZX D P4 & COR 7 L JZMIHEHR I B3 5
BFTHDLIDICOVTHLNTRDES D,

6.5 FI3CHR
[1] Wikipedia B Z7 AT 12|
https://ja.wikipedia.org/wiki/ 7" 7 7 A 7 1

»(2021 42 A 27 RH)

[2] Wikipedia =/LF > —)L|
https://ja.wikipedia.org/wiki/ =2 /LT > — b
(2021 4:2 H 27 H)

[3] Yusuke Ohno,Yoshie Kametani Relation of
Pregnant immunity and steroid hormones.
Bulletin of the Institute of Advanced
Biosciences, 3, 8 (2019).

(4] T L 4 FWEE,FEBIESF Vol.34,No.12
IR WS RIE RIS o2 A D BHT A L7 6
BFRIEDOT v 77— FET HASt
¥ btt2016.

3
Epe+3
1. #14% PBMC bt MMb~ o A DOIRIEMHEL IR

Bulletin of the Institute of Advanced Biosciences, Vol 5, March 2021


https://ja.wikipedia.org/wiki/プロゲステロン(2021
https://ja.wikipedia.org/wiki/プロゲステロン(2021
https://ja.wikipedia.org/wiki/プロゲステロン(2021
https://ja.wikipedia.org/wiki/プロゲステロン(2021
https://ja.wikipedia.org/wiki/コルチゾール(2021
https://ja.wikipedia.org/wiki/コルチゾール(2021
https://ja.wikipedia.org/wiki/コルチゾール(2021

BOWE BRER. KEHI. REET. B
s, GHEseis 7 LV — ORREK 2020
40(14) 80-81

2.Preparation and characterization of monoclonal
antibodies recognizing two CD4 isotypes of
Microminipigs Shino Ohshima, Tatsuya
Matsubara, Asuka Miyamoto, Atsuko Shigenari,
Noriaki Imaeda, Masaki Takasu, Masafumi Tanaka,
Takashi Shiina, Shingo Suzuki, Noriaki Hirayama,
Hitoshi Kitagawa, Jerzy K. Kulski, Asako Ando,
Yoshie Kametani PLOS ONE 2020 in press (IF
2.74)

3. MHRGEMSE A LIze M~ 2K
VSR RTAT > 2 7 L O BAKE, K

i, K&, FAEER, Gkl 7 Lb
X —DEEK 2020 40(10) 45-46

4. Immunological Evaluation of Co-assembling a

Lipidated Peptide Antigen and Lipophilic

Adjuvants as Self-adjuvanting Anti-breast Cancer
Vaccine Candidates. Taku Aiga; Yoshiyuki
Manabe; Keita Ito; Tsung-Che Chang; Kazuya

Kabayama; Shino Ohshima; Yoshie Kametani;

Hiroto Furukawa; Hiroshi Inaba; Kazunori
Matsuura; Koichi Fukase. Angewandte Chemie

International Edition 2020 in press (IF 11.690)

[(FBRR]

b Mb~T 2% HVW in vivo FFERPUAPEA
Xt 2 7 vaanF ad RoEER- O
Br BEEE, KBRS, KE&ET), ZH

B, OROKBEREA, WEKERE, G, BH
JTH, BAmER

AARNS IS MEEE 96(1) 0 341-341,
2020.

8. BiEE

WK EE MBI BB 5 &

A E R E 52TV EEEE L
LA LR EHOTZ LET,

2021 % 3 H

13


https://mol.medicalonline.jp/library/archive/select?jo=cq6naibu
https://mol.medicalonline.jp/library/archive/search?jo=cq6naibu&vo=96&nu=1

BV R RS A RSITE D BRFE
Development of novel diagnostic methods for cancer using odor analysis
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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 all patients are discovered in advanced stage because of difficulty of early diagnosis. This study
aimed 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, by passive flux sampler coupled with gas-chromatography-mass
spectrometry (GC-MS) methodology. In this paper, dermal emission fluxes of 76 human skin gases collected from cancer
patients were determined by the solvent extraction— GC-MS method and compared with those collected from healthy
volunteers.

[Key Words]
Scent substance, Carcinoma, GC-MS, Early diagnosis, Human skin gas, Body odor
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Table 2 Analytical results on the dermal emission flux of skin gases collected at the forearm of patients and healthy volunteers using passive flux sampler-solvent
extraction-GC/MS methodology.

Dermal emission flux (ng cm™ h™)

Patinet (n=34)

Healthy volunteer (n=16)

# Human skin gas 1st Quartile Median 3rd Quartile 1st Quartile Median 3rd Quartile Patient/Healthy*
1 Ethanol 0.00 15 2767 9.3 12 14 12
2 Propanol 13 3.0 4.1 38 6.0 7.9 0.5
3 Butanol 0.11 0.92 2.94 1.2 17 5.6 0.5
4 Pentanol 16 31 5.0 19 29 6.3 11
5 Hexanol 0.27 0.65 24 1.7 26 3.6 0.2
6 Heptanol 0.30 16 4.6 14 23 31 0.7
7 Octanol 0.55 2.0 6.0 1.7 32 5.8 0.6
8 Nonanol 0.31 0.60 1.4 2.8 4.3 6.1 0.1
9 Decanol 0.00 0.09 0.81 23 34 4.9 0.0
10 2-ethyl-1-hexanol 25 6.8 29 0.016 0.021 0.049 327
11 Acetaldehyde 0.00 0.00 37 0.91 1.0 12 0.0
12 Propanal 0.00 1.0 58 32 6.6 7.5 0.2
13 Butanal 0.81 2.3 6.4 1.0 18 33 13
14 Valeraldehyde 0.00 14 52 0.44 0.7 4.8 20
15 Isovaleraldehyde 1.93 35 5.7 12 1.6 31 22
16 Hexanal 0.74 12 55 0.61 13 23 0.9
17 Heptanal 1.44 25 5.6 0.59 21 37 12
18 Octanal 0.00 0.83 35 0.52 2.0 32 0.4
19 Nonanal 14 9.5 15 0.94 23 a7 4.0
20 Decanal 22 4.9 11 0.69 14 34 36
21 trans -2-Hexenal 0.00 0.00 0.79 0.56 14 2.8 0.0
22 trans -2-Nonenal 31 6.9 18 0.25 0.49 31 14
23 Acetic acid 71 147 195 500 646 805 0.2
24 Propiopnic acid 0.57 35 13 0.75 1.0 2.0 34
25 Butanoic acid 2.10 7.0 9.8 0.45 0.88 2.9 8.0
26 Isovaleric acid 0.16 0.42 12 0.28 0.39 0.75 11
27 Valeric acid 0.68 16 28 0.75 1.0 23 17
28 Hexanoic acid 0.00 2.0 3.0 0.24 0.5 16 3.6
29 Heptanoic acid 0.78 1.9 27 0.46 1.1 2.8 1.7
30 Octanoic acid 0.46 0.99 4.4 0.40 0.86 13 11
31 Nonanoic acid 1.24 3.7 74 0.94 16 5.6 23
32 Decanoic acid 1.0 21 34 0.72 1.0 21 20
33 Acetone 0.0 3.2 9.1 0.95 15 21 22
34 2-Butanone 25 4.3 9.3 0.70 11 2.0 4.0
35 2-Pentanone 0.0 12 36 0.66 0.9 2.0 14
36 2-Hexanone 0.0 0.0 22 0.64 13 25 0.0
37 2-Heptanone 0.23 0.65 15 0.46 0.9 1.7 0.7
38 2-Octanone 0.42 22 4.8 0.34 0.6 14 38
39 2-Nonanone 14 3.6 6.8 0.74 1.0 35 37
40 2-Decanone 0.61 11 28 11 19 3.7 0.6
41 2-Undecanone 1.0 3.3 6.0 1.0 22 37 15
42 2-Dodecanone 0.96 17 38 11 17 24 1.0
43 2-Tridecanone 0.36 0.90 1.9 0.75 16 2.2 0.6
44 2-Tetradecanone 0.17 0.65 15 0.65 16 3.2 0.4
45 2-Pentadecanone 0.23 0.82 13 1.0 21 5.1 0.4
46 Diacetyl 11 33 10.2 0.68 18 4.0 18
a7 Acetoine 0.0 18 76 28 58 8.4 0.3
48 6-Methyl-5-hepten-2-one 0.22 1.0 32 1.4 29 6.1 0.4
49 Ethyl acetate 0.0 0.56 22 1.2 1.9 4.3 0.3
50 cis -3-Hexenyl acetate 0.0 0.62 1.2 1.9 34 5.7 0.2
51 Butylated hydroxytoluene 0.073 0.25 1.7 0.91 1.6 2.6 0.2
52 Benzaldehyde 0.00 0.94 4.0 1.2 27 4.8 0.3
53 Phenol 0.15 0.35 12 0.009 0.025 0.11 14.1
54 Toluene 0.0 14 55 0.009 0.041 0.067 34.6
55 Ethylbenzene 0.00 0.20 34 0.010 0.021 0.056 9.2
56 m,p-Xylene 1.12 3.9 15 0.003 0.01 0.032 325
57 o-Xylene 0.0 18 6.8 0.010 0.015 0.035 125
58 Styrene 0.0 0.21 15 0.011 0.016 0.028 13
59 p-Dichlorobenzene 0.16 118 38 0.009 0.013 0.018 89
60 Geosmin 0.004 0.037 18 0.037 0.070 0.59 0.5
61 Indole 0.03 0.17 0.57 0.10 0.22 0.48 0.8
62 Skatole 0.09 0.14 0.29 0.03 0.12 0.21 12
63 a-Pinene 0.58 14 37 16 29 39 0.5
64 B-Pinene 0.046 0.36 11 15 27 4.5 0.1
65 Limonene 0.0 0.28 10 13 2.8 3.8 0.1
66 Methyl mercaptan 0.0 0.0 1.6 0.57 1.6 1.9 0.0
67 Ethyl mercaptan 0.036 0.45 15 0.31 0.53 0.84 0.8
68 Allyl methyl sulfide 0.0 0.04 0.12 0.3 0.5 1.2 0.1
69 Diallyl disulfide 0.01 0.45 13 0.16 0.31 0.66 15
70 y-Hexanolactone 0.0 0.41 1.9 0.57 35 6.0 0.1
71 y-Heptanolactone 0.12 14 6.8 11 4.0 6.5 0.3
72 y-Octanolactone 0.00 0.34 0.97 0.89 2.6 45 0.1
73 y-Nonanolactone 0.00 0.45 1.3 0.63 21 55 0.2
74 y-Decanolactone 0.06 0.65 1.23 0.48 14 4.9 0.5
75 y-Undecanolactone 0.02 11 24 041 1.2 25 0.9
76 Vanilin 0.06 0.27 0.92 0.89 2.6 4.8 0.1

* Simple ratio of median values for each dermalemission flux
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Effects of IL-17A on intervertebral disc degeneration and the investigation of the new small-molecule
IL-17Ainhibitor for treating the IL-17-related disease
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Daisuke Sakai -, Kaori Suyama??, and Noriaki Hirayama ¥
1)Division of Orthopaedic Surgery, School of Medicine Tokai University, 2) Division of Cellular Biology and Anatomy, School of
Medicine Tokai University, 3) Institute of Advanced Biosciences, Tokai University

[EE]

A H—aA X217 (IL-17) family O—2>TH D IL-1TA T FiEs 7 VR 2IEHE L, 2867
PIESUN BT 5, ZAVE THeA 1T IL-17A DHERIBRZEME ZBhET 5 K- DR ARtE L T D Fadd LT
X7, ARl in silico AT T IL-17A SRR L TL-17A OFEEALET IS HEEWmAEER L, T0bE
W SHERIRR RIS ME RIS A 2 30 ) D HERIRZE M IHEIR O R BL AP L, TL-17A 151

PR & il 0 155 ATREMEZ 3BT,

[Abstract]
IL-17A, a member of the interleukin-17 (IL-17) family, which activates many intracellular signaling factors and mediates the
induction of some inflammatory cytokines and chemokines. We have previously reported that IL-17A promotes the expression
of the factors which lead degeneration of intervertebral discs. In this study, we identified the small-molecule inhibitors that
accessed the 1L-17A-binding site region of IL-17A receptor by using in silico analysis and evaluated one of these compounds
(£92151850) effect. This compound suppressed the expression of disc degeneration-promoting factors in nucleus pulposus
cells. These results showed that this small-molecule compound may have the potentiality to be the inhibitor of IL-17A.

[Key Words]
intervertebral disc, Interleukin 17, small-molecule inhibitor
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[EE]

XYy (MOR:N-(aminoiminomethyl)-4-morpholinecarboximidamide) X1 > 7 /L= >4
MIZE L OWITHEE TIRED L 9 72 RNA T A VR K DEBEIEICHROH LTV A NVAKITH D,
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[Abstract]
Moroxydine (MOR:N-(aminoiminomethyl)-4-morpholinecarboximidamide) is an antiviral drug which was
shown to be active against RNA viruses such as influenza, measles and mumps. The in silico docking studies
between moroxydine and SARS-CoV-2 papain-like protease have been undertaken in order to explore the
possibility of repurposing moroxydine for inhibition of SARS-CoV-2. The crystal structure of MOR
determined in this study and that of SARS-CoV-2 papain-like protease from the Protein Data Bank were used
in the simulations. The high estimated docking score has indicated that MOR could be repurposed for
SARS-CoV-2 treatment.

[Key Words]

antiviral drug, COVID-19, SARS-CoV-2 papain-like protease, moroxydine, docking simulations
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Development of a Unique Processed Food using Roasted Jerusalem Artichoke (Helianthus tuberosus)
Cultivated at Kumamoto-Minamiaso in Japan
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[Abstract]

To develop a unique processed food using rural agricultural products, we embarked on using Jerusalem artichoke cultivated
organically and harvested at Minamiaso, Aso, Kumamoto, Japan in 2019.  After roasting of the tubers of Jerusalem artichoke,
inulin content, antioxidant activity, and total polyphenol content (TPC) of the dried powder were determined. Results
indicated that antioxidant activity and TPC of the roasted sample following a hot-water extraction were 1.73- and 1.47-times
higher than those of unroasted, while the inulin content therein were comparable between before and after roasting.
Antioxidant activity and TPC of a test product of roasted Jerusalem artichoke could be fortified with seasoning of 4% Stevia
powder from Minamiaso for sweetness.

[Key Words]
Jerusalem artichoke, Helianthus tuberosus, inulin, roasting, Stevia revaudiana, polyphenol, antioxidant activity
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Figure 1. Jerusalem artichoke samples used in this study.
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Thin-Layer Chromatography

12345678910

Figure 2. Thin-layer chromatogram of the hot-water extracts
of Jerusalem artichoke samples used in this study. Lanes 1
to 4 correspond to 20 ug of standards (2 ul of 10 mg/ml);
sucrose, fructose, glucose, and inulin from chicory,
respectively. Other lanes are the extracts (2 pl) from
unroasted sample before (lane 5) and after acid hydrolysis
(lane 6), roasted sample before (lane 7) and after acid
hydrolysis (lane 8), and test product (roasted and
supplemented with 4% Stevia) before (lane 9) and after acid
hydrolysis (lane 10). Dotted circle indicates the position of
free fructose. Ladder-like pattern appeared in the dotted
rectangle indicates the presence of oligo- or polysaccharides
with diverse sizes.
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Figure 3. Amounts of free (A) and total fructose (B), and
inulin (C) in Jerusalem artichoke samples used in this study.
Data shown represent mean + S.D. from three experiments.
Values not sharing a common superscript letter are
considered significantly different at P < 0.05, using the
Tukey-Kramer test for multiple comparisons with ANOVA.
Fruk; fructose equivalent, D.W.; dry weight.
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Figure 4. Trolox-equivalent antioxidant capacity (TEAC) of
Jerusalem artichoke samples used in this study. Data shown
represent mean + S.D. from three experiments. Values not
sharing a common superscript letter are considered
significantly different at P < 0.05, using the Tukey-Kramer
test for multiple comparisons with ANOVA. DPPH radical
scavenging assay was performed to obtain TEAC values with
Trolox as the standard sample. TE; Trolox equivalent,
D.W; dry weight.
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Figure 5. Amount of total polyphenol in Jerusalem artichoke
samples used in this study. Data shown represent mean +
S.D. from three experiments.  Values not sharing a common
superscript letter are considered significantly different at P <
0.05, using the Tukey-Kramer test for multiple comparisons
with ANOVA. CAE; chlorogenic acid equivalent, D.W,
dry weight.
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[EE]

MR L=V DU iKERER (LysDH) o OBERE, W&z HINS8 a7 m—= 7 &7 > 72, 100°C
R e BIRE 2 A TIBENGE Prrococcus horikoshii B3 LysDH OREw V@ aRR LIZE Z A,
Geobacillus stearothermophilus, Bacillus smithii, Agrobacterium tumefaciens ? 3 F&oD LysDH % RH L7=,
INHODLysDl #a— R L8 a2/ n—=07 Lictk, X\ 0EFBAR 2—2T7 47— ar L, K
WFE 2 T LysDH (B OIRAEIT T, TR, G stearothermophilus, B, smithii 3¢ LysDH T3
PEAE I RER O RERINATRE Ch o7, BEROMMIMFONIZToD, XMEHTFHRE T/ 24, 3 76 4
FePE DA RRET — 2 DWEDNATRE T o 72, A tumefaciens FASE LysDH ITIEMEMER, BB L O, KHRATHD)
L7,

[Abstract]

Gene cloning was performed to analyze the function and structure of the thermostable L-lysine dehydrogenase (LysDH)
gene. We searched for homologous genes of LysDH from the hyperthermophilic bacterium Pyrococcus horikoshii, which
has an optimum growth temperature around 100°C, and found three types of LysDH, Geobacillus stearothermophilus, Bacillus
smithii, and Agrobacterium tumefaciens. After cloning these LysDH-encoding genes, they were ligated to a protein
expression vector, and the LysDH gene was expressed using E. coli.  As a result, G. stearothermophilus and B. smithii LysDH
could be prepared in large quantities with active enzymes. Since an enzyme crystal was obtained, an X-ray diffraction
experiment was conducted, but only low-resolution data of about 3 to 6 A could be measured. LysDH from A. tumefaciens
could be confirmed for activity, expressed, and purified, but a LysDH crystal could not be obtained.

[Key Words]
L-lysine dehydrogenase, Enzyme expression and purification, Crystallization
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Pyrococcus horikoshii ¢ LysDH OFSEERRHT & At
(PDB ID: 3ABI) %#FA 50 LT X728, K2R
PR EOFEIIIAI e E £ TH AL, £m.
FEAFEAE T b % Geobacillus stearothermophilus & 1A
T % Agrobacterium tumefaciens F13 LysDH A3
SR L FROBRED R ST D03, SEAREEIX
KA CThHS [23], ~OBSELL-U D0 a i
T X ETIERL e DT R FEOWT I RS ELT
270 (X1, TNETICELEESNTWDT X/
e a N & MKFET DT XV BNUKERFETHH L-7
JVH S RIS LT T = U KRR E D
%< DT X PR RIESR L 13572 DFRED RS 2 fid
W%, ZORINEMET % LysDH OIH & LT,
L-U DG D7D/ A AP — (LysDH %75
MICEE L, Brh— b3 5) 72 E~OiH D HIRE
SNDHN, Z< OFERITLEMDIRE b FERMKIZIT
Eo TRV, —J5, HEREHSROBEAT, 100°C T
HLRETHLHIT TR, RYUIMORFZIT D@0
LEMESCHMAE ORI L CORmWEENER &, fax
A TIZBNWTENTZLENEZ AT T2, A 4k
O B FE R ORISR T & U m A RPEDS
P CE 2, —RANC, BERITNIINRR S, VB RrR
PEE VST RHEA A L, (LFEERRO X O IZBREICAE
IRATHEIEE N DBUS e SRR G CRURH T o7
DITPEZE, EIROEF TR FIH S TS, Ll
PR D2 <L, fillfiHEmaE< . BEETISIZR
TIE NAD 72 EDEY X7 LATF R, C-C LN
A U D B IERRUSIZ B TIL ATP 72 8 O@= 1L
— U VLA & o T milie iR L T Y =
A NZRRENAE T D, AW THEE L7l
LysDH DFEE « BEEDIMTEATO Z LIT XKV | BEED
555 Cdo DAMESFM DI TR ERBEIRD 1O L 72D,
LEEPEOR\OIHEWE LysDH 13, IR, B2
L-e_al oW (GREEmOEE S U THERICA M
T I W) ORI BICHFIANTRETH D LB %
bV, & 2T, AWFFETIL P. horikoshii LysDH 73E 2
7 &z T®H D5 G. stearothermophilus LysDH
(GT50_11655). Bacillus smithii LysDH (BSM4216_3155).
A. tumefaciens LysDH (Atu0946) D KEFEEROHEE %
179 &z, BERZISHFIT 2 72O D FREITE &
L CEER ORI &b a1 T o 72,

NH,
efiL afi
HaN COOH

"

LysDH
ML T =/ RIS

H NH

045J\\\“//n\\\///L\\COOH

| L2 7S/ OEUB6-ESTLTER

NADH

1 FEERILFH

L

N COOH

| MERYF A6 ALK |

1. LysDH 2t~ 2 B KSR S

2. fER OB

1) G. stearothermophilus Hi3& LysDH D3H, *EHi,
fEiafb, X RRET SRR

LysDH D& Ix, KEOBRENPLEL 2D
DT, 7a—=T%{7H 2T, BF I EH%
KEIZFHL S 7=, G. stearothermophilus Fi3k LysDH %
SARUMINde | A AL T27 4+ U — RF T A ~—
(5°-cgecatatgaaagtgctegtgettggageg-3’) 35 LN, 3K HIZ
Bam HI A h&EfMLIZY R—RAT T ~—
(5’-gggatccteagctatgaacegteegettct-3) Zf#ifH L PCR 12k
V) &% HEiE L 7=, PCR D85 DNA (Z135CHk[2] @
77 A3 KDNA %o, HEilE 7= {5 113 pET15b
Ry H—\ZTA = a & T->7-, BL21-Codon Plus
(DE3)-RIPL (Agilent Technologies) % FEHinff L7-141C
HBonlcan=—42P&H THEEmY ., 50 pg/ml 7
B U B0 100 mi LB AR CAER L, 20°C T
16 K [ ¥ &8 2 17 » I, & O #%
isopropyl-B-D-thiogalactopyranoside (IPTG) % #& 2 1
MM 2725 & H1THNZ T 37°C TAREREZ(TH Z &
T LysDH OFFFHE AT o 72, Kk ORERE =Ly
HEHC LV EMR L, @ilkE Y =r—rardhZ ik
O MR A AT o T2, Z OB O G 2 HIERTAIR
& L7z, LysDH OFERUZIE Talon =27V v T 7 ¢ =7
A =R T L&V, BHIZIZ03 M A 4 Y — 5 [

Bulletin of the Institute of Advanced Biosciences, Vol.6, March 2021



WCEERZ TR L7z (M 2), %R OR%RIT 10
mM U gy 77— (pH 7.0) TENTZ1TV, 6.8
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Asstudy of the pungent flavor of WASABI attenuated by fatty acids in raw fish
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[Abstract]

WASABI (Eutrema japonicum) contains a pungent aromatic compound called allyl isothiocyanate (AITC). Flavor
effect of AITC is controlled by the interaction with double bond of fatty acids in raw fish. In this study, we tried to
determine the appropriate amount of WASABI required to give sufficient flavor effect to several raw fishes which have
different amount and different types of fatty acids. The flavor effect of AITC is strongly attenuated when it is used for raw
fish with a large quantity of fatty acids. In particular, polyunsaturated fatty acids like DHA and EPA showed the stronger
attenuation effect. Therefore, the raw fish with a larger quantity of polyunsaturated fatty acids needs more amount of
WASABI in order to give an adequate pungent flavor.

[Key Words]

WASABI, allyl isothiocyanate (AITC), flavor effect, polyunsaturated fatty acid, raw fish
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A study of the presence of microplastics in commercial salts from different sea areas
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[Abstract]

Muicroplastics (MPs) pollution is drawing worldwide attention, and many studies have clarified that MPs are contained in
various commercial foods and ingredients. The aim of this study is to investigate the presence of MPs larger than 100 um in
commercial salts derived from different sea water. We observed the fiber made of acrylonitrile-styrene copolymer may be
contained in commercial salt from China. Although we did not detect the presence of MPs, certain materials such as paper or
cotton were observed in all commercial salts from Japan.

[Key Words]
microplastic, commercial salt, microscope, FT-IR
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Liposomes containing cerebrosides from Asterias amurensis endocytosed into Caco-2 cells,
and the liposomes, which were fed into Caenorhabditis elegans, did not affect for their motility
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[Abstract]
Cerebrosides show many physiological functions in human. Therefore, cerebrosides are focused on the additives for some
nutritionally functional foods, and these are crucial contents for the production of functional food materials. Since starfish
Asterias amurensis contains a high proportion of cerebrosides in its intestinal organ and ovary, starfish cerebrosides are
expected as crucial industrial materials for production of cosmetics and functional foods. The purpose of our study is
investigating the ability of the endocytosis of the liposomes containing cerebrosides from A. amurensis into digestive tracts, and
the physiological significance of their endocytosis. We investigated the levels of endocytosis of the liposomes from A.
amurensis cerebrosides into human colon carcinoma cells (Caco-2 cells) as the small intestine epithelial model, and the motility
of Caenorhabditis elegans, that were freely fed the liposomes containing cerebrosides. We found that the Caco-2 cells

endocytosed the liposomes. Especially, the liposomes did not affect for the motility of C. elegans.

[Key Words]
Liposome, Cerebroside, Glucosylceramide, Starfish Asterias amurensis, Caco-2 Cell Line, C. elegans
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Caco-2 il (1x10°) Z =27 —2 23—k L7Z ¢ 35mm
T4 w2 | THER L, 10% FBS Il DMEM HsHirR ¢ 2
ARG Lo, B O Lo sotisake b7k
GleCer-Lipo % GleCer J & LT 800 1 g/mL CERANL,
37°C. 5% COa A > =~3— N N CRERFAI AL fnit
N EEEE FV1000-D (Olympus) (2 T 125 ps/pixel .

512x512 pixels, 60x/KiZEL > X (NA1.20), Excitation L
—H— 488 nm AF ¥ L L—H— T — 1.0% THHE
117,

4) #H C elegens DHERER L OFEFSE

B C elegans IFEATN N2 BRAE I, FIEICHEN
NGM-Lite ZER5HI AN OP50 FRA G L Ttz
HEFFL7-, TR C elegans HSRRHL E 720 | FERES
W b Gy 7e Bk CTHE L2 E A B, Bt &
S-basal FEEE THED Z &1 K- CHERRHFE AR
T o C elegans Z[FMN L7=, [BUY L7-#fH4 15mL
LT 22— L, 200X g &V D FHV El ) TOE
& HESSHAERIELT ) T LT K o TR 21 L7214,
FrHUT U CkifilESRE S JOYKER kT R U o S0
g™ Z & TR AT o 72, ZOERZE > T
FREUTIESR - FEDRS 278, INEME A Z TR D, 2D
LT L THEBNZIR% #1772 NGM-Lite FERELHI R
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5) t FFHXK GleCer-Lipo 258t H C. elegens DATENC
52 DRBRDBIE

[FIFRESEE LTRSS Ae o T2 R4 R B - CHE IR
% MO FEEHR CHEV ., ZERIEHIERmIC AR o/t h A
FIXL7=, ZHiZx LTt 5 H3%E GleCerLipo
(GlcCer : DPPG - Na=20: 1 (w/w))% GlcCer #&JRFEE 1.5
mg/mL L7225 X DTNz, TORIET 1 K& Lz,
ZD &9 TR AN L 7o 2 R SR L, HIT 1
T L7, 1 BRI, Z DFEREEHD DR H 2 BV B
x| FERBE BT SN ARy L7-#%, Imaged T
A% 2 LiC Ko TR OB BB T L7z,
ZOFEBRORIRE LT, B M7 HK GleCer-Lipo DY
\ZHECTH 5 10% R L m—RADRENZ., [FEROAL
BREAT o T2 Ve,

3. fRLEL
1) Caco-2 MEIZ®3% & M7 HI3K GleCer-Lipo DHY
AH

JFEET Vil Cdh 5 Caco2 Ml H AR L= h
7 H13% GleCer-Lipo A 1EM S, FLHE R CBRMET OBl
L7c& ZA, TERER 1 531 &V D fied CTRERFH Tl
EaRoaomgliggsnie (X1), fEZ 10 2fd5
W 200 HFILIEORSLTHIE & A EBUTR LT,
AREEN BRI MBIEE S 4L, B 7 HIK GleCer-Lipo
IERIERAITHIIINITEA SN D Z E BB B E 72

<77,

1 Caco2 HfEIZ L% & R HI¥K GleCer-Lipo BGAD
OB, FREIXYRY —b~v—h—L LT
Z.7= BODIPY D0,

2) GleCer-Lipo 235, C. elegans DITENZ 5-2 2 & DO
£

t b7 HI2K GleCer-Lipo Z#5- L7 Clx, BeGHE -
KHRRE L U2, 10 PCoofp 2B U Ol i CoOBEhEE
BEEEEL LT (D, 72, 2B OFERICOWTE
PR REEZRH L, 77 b LT b 0% K 2 17T,
ZNHOFERNG, B NT K GleCer-Lipo £ 58 &
BEOM CAERIIIELS t EDFER D LA EZTRD S
NWienrolz, ULEDOZ ENBH LRI ST, AgFto
ST TRV R Y —2E Lz L7 a v RidR R ot 78,
(B RIE S TN BN E 72 o7,

7% 1. & M7 H3K GleCer-Lipo Z 5 L7-#tH C. elegens

DOBENEORERS
*IHE GlcCer-Lipo
No. BEE No. BE=E
(mm) (mm)
C1 372 G1 528
C2 299 G2 49
C3 51.7 G3 414
C4 80.2 G4 46.5
C5 62.7 G5 573
C6 62.5 G6 424
C7 329 G7 55.2
C8 92.6 G8 854
C9 483 G9 782
C10 59.7 G10 104.8
*TEREE "5
T 55.8 T 56.9

FHER P AP AR 25 58 2021 4F 3 /]



100
90
80
70
60
50
40
30
20
10

HE)E (mm)

St HA GlcCer-Lipo
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Pt o
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L7y ROFKIEEE 800 1 g/mL TEBREAT -7, FEHIC
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DOFEHH THor 7o IENECA Z R L Cvd, UKL
T, ARl FRAUCEE U7 RIRE 1.5 mg/mL 13310
RETHD, HBICEG T 5REORECREIZL - T
IR OTTENNE L L, BRI & O TN E L Z 555
BB VAR HIZER TE 2, ARFFRORER, +
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Assessment of the prebiotics potential of Yacon syrup in ICR mice
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[EE]

770 WA IR 0 — R DT T h—RIZT T b—RNB2 1 7Y av NG LT ZHEETH
0. ENHIEEC X > TEAL SAVEGER 2 82 < OFSREMZH T2 2 &0, FRERMEHAMITHRE ST
by TNETIZER XL, 777 b4V TEEETHY CThH D v—a OBUREZFELE Lz r—arvm v 7% E
L, IWHEEZOY—a B ERL Ly A7 77 b4 SRERNEREICE TN WD Z 2L
L7c, AWIETIEL, Y—arimy TOT VA FT 4 7 DR EFHIT 572012, vy 7 &k nkh-Lic~
0 ADEFEAEMEE T Lic, ZORER, Y—ar vy AIFE NI CEIR 7B IR OMEAZFHE L,
REEF DN T DRI EARET 5 Z ERHONI -T2, Eizvm y TEERHIBTHEEF O TgA 3N
T A ZR LI Z LD, AR THW - Y —a m y ISR DTR I VREZ A5 Z L AVRIR S
77

[Abstract]

Fructooligosaccharides are polysaccharide that fructose residues bound to sucrose through beta2-1 bonds, and are
particularly useful as prebiotics such as population change in the intestinal microbiota. We have shown that yacon syrup
prepared from yacon tuberous roots immediately after harvest contains a large amount of fructooligosaccharides. In order to
assess the prebiotic effect of yacon syrup, we analyzed the various biological samples of mice orally administered with syrup.
We revealed that yacon syrup induced selective production of butyric acid in colon tract, and promoted the absorption effect of
calcium in the diet. In addition, fecal IgA in the syrup intake group tended to increase, suggesting that yacon syrup has

activation of mucosal immune system.

[Key Words]
Yacon syrup, Fructooligosaccharides, Short-chain fatty acid, Prebiotics
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HZEEHALNI L, 777 MAY THEL I B
ML EENLEHLIEFFE CHY | A7 m—R551-
DTF0 h=RZT7 T2 b—=RANBR21 7V 2 RS
LA RV DTNV 2o Thb(2,38l, 7T R4
IfFEOFTEH - AR —RE=R b —RX
Bifidobacterium J&=° Lactobacillus J&7% R E O RPNAN
I Lo TRIICE(L S NS Z LI L 0 [4,5], S
BEOMBWER, TN T 2RO~ TR T LI EDIRT
JVRIAEEEVER 2 3o =/ UARIZ IV D TgA PEARHENER,
MiEA > AV AREDRY Y 72 EOEBUSRER A5 Z &
D ST 516,7,8 9, FE-Falr Tl IBPIHIE O
HEEY) T D EERASHIBEIE T M~ b2 FE L~
ANZHNT DRIGROFIEZINT D A 7 =X BHH 5 )
sz, ZnsoWEE, 777 M4 IHERGN
MBI X 2 SESHARNIIR O pEA 232 = & CARIT )
L Chfkx 7o PIRE A i S D FTREME A R LT A,
FZTARIZETCIR, 777 b A SRS A Y—a
vy 7% ICR~ 7 AR O#E L, #EESSIHNEY
72 EDOHEGRENCE EN DA 2 T35 Z & T
>y TR K D AR~ OBREM: AT L 7=,

2. FE RO
1) #EB X OSBARYHICE $h b E8IE R E L
KEBDRIE

5 il ICR ~ 7 A (%1 n=5,6)|Z Sl SY206 7> 5
Lizv—aryny AU a— Uik 14gked % 1 H
1 B A #eE- U, 4 BRI C3EE S L OB RNAY) 2 fEk
TR LT, 3 L BN AY A EBMK CARE T
AL, 2O HEROREGEY 2= e 7 2=/t
R Tl Ule, RESMEIMEABRE Liztk, SR
Wil e F)No—T L CHIERL L, %I A 2
—/LClEfiE L ODS 71 7 2(Wakosil - 11 3C18 HG) - fifiH
L7=i#¥if HPLC CTERNHT L7=(BEfE: 7+ h=hk UL
[A K ) —)UK(25/10/65,v/vlv), pH5 adjusted by HCI,
Jitid:0.8mL/min), £ OFER, FEIZOWTIEa Ly br—
NERE R L Com y TGO 1g H7- 0 OFElEE
G BPABEITHIML QO =(Fig. DA, BIBAAMIZS
WCIIEESEHIENRE OB BB B LR Do T
(date not shown), & 7-#&(# & EHNAYH OEEHIRIE
DOEAREZ I LIRR, 2 ba—E, vy
BGREE BICEBNEDO ST NABEITHEML TW=
(Fig.2),

URITEREL U 7= 303 KL OYE BN A O BSR4 0
HEZE L OKRDERER I LR, ##)° 62.9%.

EENED 80.5% & BIGNE D i N EATHEIN LT
U 2(p<0.01),

* p<0.05
g 3.0 [ cont.
ﬁ B syrup
poll
AL
_I_
FLEE Kifk Sovd o EGER
Fig. 1. 3R o8 el e & A &
) S 0.01
R IO % % s
3
g
= 6.0 DH#E
jﬂ . ] m P
4
cont. syrup
Fig.2. #i36 L OGN AEY OFEHIEN TR
LA B
EXEE

2) #(F pH JE L #HE, RBIOMFBER ALY NRE

B

5 JEfit ICR ~ 7 2 (%A n=5,6)|Z ik SY206 7> HERL
Li=v—arsnmy AU a— i 1.14g/ke) % 1 H
1[EREO#S- L, & 6kl 100g HHIZ 1.07g DI LT
LEETfkt e B BB ST, 4 E%ICHEME, R, M
TEZAERZ LRI LTz, SBERET T X, R
FOMIER DAV T NREE 7 m R ARF VI E D
¥ L— MERRRIC & 2 s Sk e L7 R, 3
B XL OWRF A>T AR ha— UL bk L
Tomy TEREFDOIZ O DAERIET LT, —7,
MBI TITA VT T WNREEZE DB B> T
(Fig.3),

% % p<0.01

* %

35

3.0 F

:'J ol I [ cont.
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E 30 R %
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S DIZHEFRE VA X EIFEOKFA A PREEH) %
a2 X7 h pH A—ZITCTHIE LGSR, 2> he—
FEE b L Com y TGO pH 3EEIK T LT
7-(Fig.4),

9.0 * p<0.05
*

ST

80

pH

7.0

cont. syrup

Fig.4. 3% [4% pH

3) EERLUBEBANAYT IgA BHE

5 iflfiin ICR ~ 7 A(HE n=5,6)I40F SY206 7> HIE
ML vr—ar vy A (Fva— i 1.14gke) %
1 H 1 ERRA%RE-L, 4 BREBICHEER JOEBNEY
ZARIARZ LB U T2, 3 & BN & K TR
FUFA AL, 2Ol EE(EX 108 dil) % vy ELISA
EIZED IgA BAHIE LTc, ZORER, #E L ERNA
Mebizar ba— ALk LTor y RGO
IgA SIS R %71~ L7z (date not shown),

3. B

i & GRNAY T OB FEESIRIANR % & T Lz
FEER, FEEROBBRE A ENAEICHEML Q2 2
b, Yo vmy TR KIBNOEER & FEAT 2 BN
FEOHFE S U < I3 A BRAYICIEE LTS ATREMEDS
s N(Fig. ), £7-, 3 L BIBARHO 1g H7=
OFISHIRARR G A BE T 5 & 3 ha—jf,
vy TEGHEE BICEBNEY ORI IIER SA
DAHEITHEML TV =(Fig2), ZORKE UCOESE
FROVRFPENBIR L QD LB 2, IRICHSE & BIBNEA
WIDRGYREPE L, il LT, T ORER, MlHIBT
BIBNEYI OGO I HEE L) A RIS E MR
L7z, LIEd3oC, KIRMCH 5 HEHIERRI IR Sy R D
EWVBIBNEICIRE Lo 0 ), FEE LD LB
T EEN T EEZ LN,

L JROI N T DJRFEICONWTay ha—/ UL
vuy TSR AT DL Eblcvu y RGO
1E) BT LC=(Figd), & SICHEfREY)

FHER I AP AR 26 5 8

A X EHD pH ZRE LTAER, =0 ha—/ Lt & bl

LCymy FEGHTIIA R T LW e(Figd), =
NHOFERIT, Y—arvu vy 7OEEIZ LY KIBRNO
BB RN 5 Z & T pH METF L, FAUTLY
TN T DOGIREDNEE D | WINMEES 22 & %
R LTS, £MIEOINT T LRI 1 v 7
HOFEECERR —ETh-oTz, ZHUuIERoE M
WZEDHDOTHDLEEZOND, 5tk WLV T LDFE
FERCO BRI S E T 2 BN 5 5,

L BIGNETO TgA BAHIE LR, bl
gy ha— UL LTy TRGRED IgA B3
IMERMZ R L2 EnD, Y—ar ey F3FE %
AIHER U CTowdil IgA OFEAEZAEL TND EEZ D
N, 37bb, vuayATEFENDL 7T 7 A ThE
TR E L CRIBNORFEDIIFEIZ L - CREE
SHVTZFRIRS KD IR S, LHITRAT L/ INEOR
JERD Y SOl A TS b3 2 2 & ol
IgA OFEAENEMLI-EEZ NS, ZuTr—ar
a oy THMENAIEE 2 U ORI R OTEMH LAE 24T
LTI EZRMRL TN,

EA%IT S ARG U > SHiZp EREE SaE~D
AT 52 LT, Y—ar iy ORGSR
WCRAET T VA AT 4 7 ARETHIT 5 TETH 5,
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Fabrication of Nanofibers Carrying Mesoporous Silica Nanoparticles
and Inclusion Ability of Odor Molecules
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3]
ARFETIE, AV HR—F AU BT JRiFE2EE LR Y B=)v 7 b a—L (PVA) 72 bF ) 7 7 A 73—%f
L, TRV O A GE LT, PVA KSR ES 4% - ZUEHEAREC. 350 nm FREEDREHERRZ & >F
Ty AN—H LT, SO PVA T 7 7 A N—RENZA VY IR—TF ALY I SRR S, 1280
DTETIVE LT trans2- /) 3 —)VERE LEOWUERETHMI L7 2 A, PVA ;7 77 A N—HIITY
trans—2-/) X — Nt SRETE A Z EBBHLNIRST20, AV HR—F 2 ) R 28 S8 7- 3R 33
X)o7z,

[Abstract]
We herein propose electrospun nanofibers composed of poly(vinyl alcohol) carrying mesoporous silica nanoparticles and
evaluate their inclusion ability of odor molecules. In fact, mesoporous silica nanoparticles were adsorbed to the surface of the
cross-linked nanofibers with diameter of ca. 350 nm. In case of control (nanofibers without mesoporous silica nanoparticles),
their inclusion ability of #ans-2-nonenal, which is an odor molecule model, was sufficient. Unfortunately, the ability was
inhibited by introduction of mesoporous silica nanoparticles to the cross-linked nanofibers.

[Key Words]
nanofiber, mesoporous silica nanoparticle, odor molecules, #rans-2- nonenal
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ABFIETIE, A VR—F 2 BT/ K- LT
RY E=ATva—L (PVA) bl bT ) 77 A 3 —%
FHELL | TRV Vi FaERE A A G LICHTRERAI L LT
DR RBEES 5 2 LA AR S L,

2. FEROBEE
1) AVR—=F ALY ) I RFOERR

BRI Mz, FHET 7 L—hE LT RTIAT
I (DDA) #=% /—/v (EtOH) |ZifRSH7-%, 7K
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NAIR—F ALY AT IRTFHEEFPVAT ) 7 7 A /°"—
@;p 1]
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AF) ZEELCTEML, SHETTHRE (e, 24h) L,
PVA F/ 7 7 AN—% RN ST, 1) THIA Y AR—
T A HF IRA-D AR ) —NoR (25 mg/ml, 10
mL, FRMESRET) Zoiz Lo (1000 rpm, 10min) 72,
ZOEE 06mL) 2T/ 77 A 3—EIZHE T, &y b
L— bk (60°C) CHIRABREIIRE LT, 0%, 7&
BAKPNZTH ) 77 A =% HBE LI, 01 M 77U
IKEEIRTC 2 RS L CL BT 27 VT e REER K
6 SHT,

BONIZPVAT ) 7 7 A "= K CRIES - L =
A, FMRE RV A ZTEIEDENT 7 A /3= EU T

X2 EMB, FVENLTITE RICK D848 T 55T
HY . AR LT Wz b, £, BTG
Lzl ZA, 77 A 3134 350nm RS, A
R—=T 2V BF JRiAALT 7 A S—THEFUTRFE LT
Wz (E 1)),

1@ AYAR—F ALY ) RAOEFFEEIEE.  (b)
BB RIEIC TR L2 A Y R—F 2V B F k7
PVA T/ 7 7 A N—DE T ES S .

3) TRV eI BERERA

trans-2-/ X =L &RV TET VE LIz, )T
7o) 77 A N—% trans-2-/ 1) —/L (200 uL) L4k
(ARG TICEE L, #HE (t,2h) Lie, R\,
)77 AN FKRFD ATV AVEFT R (DMSO-
d6, 700 L) |ZIHES W T trans2-/ 1 —/VEAH L7
%, PHMEREL LT DT b a— L (10% in DMSO-
d6, 10 pL) 2 i % BRI /3 HT(PH-NMR, AVANCE 500,
TV —HE B LT,

9.5 ppm {11 trans-2- / - —/LHBROD 1 27w
DYE—7 PHERESNTZ, T T, WHEETHH Y
VT I —)LHRD A F L o7 1 ki (4.5 ppm A4
& DORESMEDLING, T 7 7 A =D E RN T2
(x5 trans2- / 1 — NV OWFEREFIH LT, ZOfkk
RPVAT ) T 7 A3 = (A R=F ALY BT/ ki
FAHFHA) 1% 189.6+68.8nmol/mg & 721 | trans-2- / F
TNt AE LT, 5, AYR—=F ALV
F R AR PVA ) 77 A /3—"TlX 896 +
542nmolimg &720 | FRERDOHAYR—=F ALY AT
IR ARERHAE TRl 7, Al U AT/ KO
WERERAEFIHT D 2 & COEGERER [ LS5 2
EERWFRFLIZ DD, A VFUTBUKMETH Y | BkMED
trans-2- / 13—/ L OFMEREES BHE SN b D EE X
bhd,

3. BE

AV R—=F A BF R a iR SET-PVA T/ 7
7 A N—OFREU D LTz, PVA T/ 7 7 A /S—HT
b trans-2- / XN E TSR AETE D Z EBH LN
TRoTN, FREIRMND A Y IR—TF A ) R AR S
VSN2 o T, Ak, ) TR F-OXE
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[F598K]

1) &P EEk, B 5z K Sitthirat, JHE FE, fEO
Es, [R B, KSR ) 7 7 A o —Df
LTI BRI, 56 69 Bl Pt R
(2020.5.27-29, fEPAERSHS, TRRERTT)

6. HiEr

ARFFED—EIL, SR P T OB GREE S
2016-C1) . H ARy iz B2 B 2 i 20 2 B i 72.(C)
(17KO1392)\Z L v fThoiiz, il TllEa R %,

FHER P AP AR 255 5% 2021 4F 3 /]
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