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JEEAN GREA L, B U NZE M OBE R IR 2 i~ 7=, BARRIZ T, 15TE % TEIE KR T 20°C
2 L B E R I FRAF R R D R — Z 7 Vi FEE = # —0X-07TypeA Z AW THIE L
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By, Oftaz VT ey, @A ey, OBV TEY, @B T A R
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Rt Lo, BARRIICIL, KABEHAORKREGEERIZ, i, TAVI=0U L 8 <0
AL, BGAEE L THCT 77 Az, BRIkl 7 7 L—_"—0D
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RALBRIZ B TR bR B ER & ZREROEEILWEOFM A&, A7 71—
PN—DFAENT S IHIEER D TE O iz,
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R R R R ER & EREWOHEREIL, € o NERORBRRE &5
FRFZOREBEMELS . BB L A7 7 L — DA IR FEEE L IR ERERN K
SR LTVWS Z &R SNz,

18 5
15 & 4
S 19 B 5
W #
i %p % 2
6 //

3 &

0 4 0

AL CO2 Ny AR CO2 N2
X HE % fH

X3 B NZER ORI &R ORIk &

BB BIR T D sy & U CREOINEE 0 3 FEHZ DWW TRl L 72 /53R, FEEICIX
AT o T2 | RAEUZ A~ TR LR SR B & 2R E R L7 IRIE, 3-DG &bk
MRS HEANMETR] . 5Ky OFFR = F v, BEfRA V7 v, 7 a v R=F /DT
AT VRO DSHERS ST,

AP FARBUC L DG B OBk 2 A & L72WRIR, BE— L ERZ GO <o
SREARNTAT O T E 7o, EilE (R T, 1EE OB FIR RIS & 2 shE R
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T HWIEE B SINAT-> TR Y | EEICIE, REEFBRREERNH DL L0, BEVD
BB E OBIRL A L C0D Y I (BR) 13, R ORI ﬁ&f%
Fo T4 THIET D EMZRE LTV D L2 KEERLZN S OFZEDES T
>77,

TEEESE CIX, B LB RIS D £ CIREICMN D L OTEND 528,
TR~ DOl Z FRE/R IR Y AR T < 5 T L, B OMEMERHCEE TH D
ZEDNEMER I N,

3. EYOENEEICE X LR

HEYEEREE T C 10 FIEOAOE H B U AN T B OGO B RERBR OfE 2 % X
4ITR LTz, BEVDBEOENERRICE DA T 7 L — =D KR E RER N D -
oo A7 7 L—R—DRAEITENAO B NT ET5 < 2R DHEANZRD S, KEAD
BT 7 L= N RR RIS | B R, EIBE., EWR, EE L Vol
a2~ 07, ©rofmiE» &E & OBRIT, Lo R &FEEE _wfbfw
WAENL NN Y | B TIT o il 137 <L ARFERRIL, 3 FOMEERRABRTHIF
R RS R A1 TRV D THIREWNE E 2 D,

&

v ]

B _

S 3 ]

%

4

S 2

|

o HH

Y

~

~

.ho I I N N S
®» @ ® @ & ® @ ® ©® ©®
E & & #F K& # T K 2 2
EﬁEﬁﬂ( F F F
F £

Erog

4 B Ot BEINER OB RERERGE R

4. BASOINEE O 4 R EE O Sy HT

Foxid, BRPICRAET LT 7 7 L—R"—0E L DOEERERT 548 I BEMED &
LHEHEREL, %ﬁM@%@@@QOWTéEIWﬁ\%@ELKO%1C&ME@
M 51ITIX 12 iy DEFEEHE Y EDEER LT,

&JE 12 By mﬁTﬁ\ﬁﬁeymw&\EV@@%%<@5K0%T%W@@
SRR S L7z,

FT7 7 L= =585 & 12 5 OB RORERICOWTHEAS T 21T > e i R 2 &

_13_



2R LT, EDORER, A7 7 L—"—OiR I LHOMITIL, HBIFREDY 0.814 & 1%
KETHEENDH Y, BMWIEOHBE MR INZ, K6lIrLizLoic, KEaor
DD ENEREHLL . HEEOFT 7 7L —_"—O—HERH|Z x> TW5B EHEERINT,

W7 A DEAIZIT, O8BAFy, QFGREBAA L, OB NITLD3
DO FTERSH Y, ODOEFEA 4 BT, 7 ADFENZE L L TEREBRILY
AL DAL H V) ZINZ TREDIT D EVbiTnb, E72f1E LT,
HRITa v MR, AT 7 e AR — T, 7 e s - 88, Keldgkenin (8
oAl & LTIRFEE—FEIME D) . BAIL BWEZHT~ T, Zub =y T,
LR Bk i OIS ESEREOHEZREEDEDL EbILTWD, RFERT
RSN AEORESIE, ZNUOEZEMITHILOTHY | KALTFDOE VN HHE
ST S DEHT, B, WA, EWRE, R OA 7 7 L — =238 /E
¥ LEEZD,

m@%m ICBIRT ARk Tld, B, 3-D6, WREISIIRE . HLETITVTE %

138D L inoTe,

£1 EUrOMBOEWVEFEED B
(ppm)

Ba Na Cr | Cu K Mg | Mn | Pb | Al | Cd | Co | Fe

OFERA 0.00 [ 9.88 ]0.03 [0.06 | 1760 |8.76 |1.79 |0.24 [0.07 10.10 10.08 [0.06

(:FEBAF_[0.00 | 9.67 [0.03 [0.06 | 18.08 | 8.87 | 1.79 | 0.30 |0.07 |0.07 [0.11 [0.08

QK& 0.00 | 9.16 ]0.03 |0.12 | 18.33 | 8.86 | 1.74 | 0.30 |0.08 10.05 |0.11 [0.06

@DEE 0.00 [ 10.19 |0.03 [0.08 | 18.14 |8.92 |1.82 |0.30 [0.07 ]0.05 ]0.12 [0.08

Ot 0.00 [ 10.03 |0.03 {0.07 | 18.19 |8.84 |1.82 |0.31 [0.06 10.05]0.13 [0.06

®#%fF [0.01 | 10.66 |0.03 [0.07 | 17.57 | 8.85 | 1.83 | 0.30 |0.06 |0.04 |0.12 |0.08

D%E 0.00 [ 10.35 |0.03 [0.07 | 17.57 ]8.95 |1.85 |0.30 [0.10 ]0.03 |0.13 [0.09

®F®F [0.00 | 10.30 [0.03 [0.06 | 18.27 ] 9.10 | 1.85 | 0.30 |0.10 |0.02 [0.12 [0.08

OF =] 0.01 ] 10.61 ]0.04 [0.05 | 17.82 [9.20 | 1.88 | 0.28 |0.11 ]10.02 |0.11 [0.07

EEfF 10.00 | 10.20 [0.03 10.04 | 17.79 [9.30 | 1.88 | 0.28 |0.07 [0.02 [0.10 |0.08

E 20

@15

Al

S 10

4

% 08 _

M III_II

& 00

1 o e @ @ & &® 8 @ @

4 E E kK B OB OB & & 2 2
Bl BB & & B B B B B &

= F =

X5 RAREOeeEE (GHE Y LDE)

B
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*£2 FT7 T L—R— b LB OIS
| Ba Na Cr Cu K Mg Mn Pb Al Cd Co Fe |4770-n'—| i
0.563 1 0.699 |-0.204 |-0.305 | 0.389 | 0.391 [-0.053 | 0.528 |-0.444 | 0.060 | 0.009 -0.421 |-0.338 Ba
0.436 |-0.682 [-0.541 | 0.433 ] 0.867 | 0.105 ] 0.274 |-0.561 | 0.355 | 0.512 -0.797 |-0.721 Na
-0.400 1-0.095 ] 0.490 | 0.492 |-0.038 1 0.530 |-0.443 | 0.053 |-0.237 -0.437 1-0.444 Cr
0.513 |-0.551 |-0.820 | 0.309 |-0.127 | 0.280 | 0.160 |-0.481 0.814 ] 0.738 Cu
-0.020 |-0.416 | 0.473 | 0.039 ]-0.035 | 0.120 {-0.280 0.534 ] 0.602 K
0.761 |-0.043 ] 0.553 |-0.791 |-0.023 | 0.385 -0.708 |-0.586 Mg
0.022 ] 0.403 |-0.729 | 0.237 | 0.564 -0.920 |-0.843 Mn
-0.067 |-0.461 | 0.892 | 0.232 0.233 1 0.247 Pb
-0.562 1 0.117 ] 0.174 -0.561 |-0.544 Al
-0.555 |-0.449 0.569 | 0.477 Cd
0.354 -0.047 1-0.094 Co
-0.604 1-0.519 Fe
0.954 | #770-n"-

015

Emo [ ]

i

005

E_

0.00
o e @ o & @ @ @ @M
EF F K F OB OB OE F E E
B 8l B B B B B B8 & B
F F F F

Eahi

6 BRI OO S

5. BRINEE D4 BIE DO

FT7 7 L= N"— & BOAREMRET 5 ENT, ER4EHEOERE B0, 7=
T, Bk ) BRI, 5°CT T HIFETEGE A BRERBIC I D AT 7 L—
—DIRFE X T IR LTz,

SHTINE THAL R« 5 R ORNA 7 7 L — =N Sz, Afs R, B
TOKBE L TIRHENTZMMEFT 7 7L —NR"—FELOBEREEMNTLILD L o
=, A%IF. A7 T L= ERIET S &R, HEEORRIZ KIE TR0
IZOWTEERIIRET T o R & 5,

~ 5
i O W
4 g n Ay
éz | NS %
ERE:
b2
Lo b
N
N 0
Cu Al Fe Mn
winég g

X 7 AT IR OB e R
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[ L]

(1) BKHBRFENRE 27 RO B NZEMOBREEZHE LR, BN O
FEZIREIX, 10.0% 05 20.4% & RERENH D Z LRtz

(2) {HEBE~O bR FRER L EREBHIT, AT OA 7 7 L— S—F A0 R
MWD EDBghhol,

(3) B bl ERE TORBEOA 7 7 L —_"—0DRE2Rat LR, K&
DEANTFT7 T b—r3— (bR, IEVRRESE) PR BAEL, e mniE
OFEENRH 0 . RINGRER T FIMEN MR T 7=,

[51HCHER]

D) FAAESL P, REFEERAR, BOBE=E )IAEE R, SRR AR, FFhiEt,  (1999)
AR X 5EROMEREE G5 1#H) HBABEEHSIE 94, 827-832.
2) /INBRG, RS, MARES BEE=E, LR, mERRAR, FaiEd (2001)
FAFRE R X 5EROMEREE B 2#) HABEEHSIE 96, 719-725.
/INREEA T, (U, MARES, SWHETT, BEE=E, NG, bR, #
KE L EAEEERER (2003) VE(FEARIRIC L AWEEOMEREF (F3#H) HA

EEdE sk 98, 125-131.

4 MARES, [N, JIEdEEIE (2002) AR L 2EBROMEREE AR
EE s 97, 172-177.

SIS (1973) JHEOM (b EW 11, 398-402.

6) FAFER—  (1971) JHBEOHGE® AAMESERHSEE 66, 13-17.

T) R ER—, ZOETL, SRR, IERHOER, EREME (1970) St L ORI L5
EEOZEACIZE T 2098 B ARG a6 65, 153-158.

8) fEtmiEZ B tm  (1973)  ZHIUBIMCE EBUTEE oATiEEME  p27, HAMESE
=

9) I I, KRG =, A, KRETEE, HoeEZ  (1970)  JHE O HAEEIC
B 2aF%% (56 2#) 65, 63-65.

10) ZEAKRE: | A G, B — (2012) BESRIEIC X DTGB OEMIEIBROER 107,
624-631.

11) FPI (1973) Head space VEIZ X DIHEE RSy OHGHE &L B AREESE 256
68 (1), 59-61.

12) Kot (2003) IHHEEEIEIZ T DI FRF O [HREEROMFSE 90 R D
WFZe  pl38-143, HAEEEWHZS.
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2. JREFwmX (BFFE/ — ) (214)

1) F7A4FBKMBIROT NG b—AGHEPEE « « « =« o o000
OF s
2) Eaé\@/gl%foeéi;lg%%n%@ﬁﬁﬁ ....................

OillE=, fEaxRKFE+, BE,PES, BfF =






PRy B KHEERAS RS 2 —8E Voll18 17-20 (2016)

XU A BB DO 7T b — RS EHEE

L
FKH R EELTE 27— ‘MBI v—7)
Makoto TOMATSU

[#6=]

X7 EBOX 7 A& (Helianthus tuberosus L.) BE2£121%. FEE IO A CRENAIE
FIATE DKBEERYHHETH DA XY NS EEN, A XV AZEE NI 7V |Y R
MIEICFE HERCOREIRE SN TN D Y, iz i NIBHE O &84 e EF-285< ),
(2L 2AT7e—NE 5] RELELEDLNL TS, 4 XV UL, 7»7%—x(ﬁwb§
B2->1 FEA CHEHSLRICEA L7250 1 3,000~5,000 DRTE S C = oA i/ a—
A (Gle) MFEELTNDY, 42)ymﬁﬁiﬁ%@%ﬁ%@747%47w roT
BT BRGNS D BHRDORR D L DODOESEKE oo TND, THEMIZY 2—T r—
A (Suc) |ZH EHROBEIKGEEFE CHDH T T 7 MV T AT 27 —PEERASE
THEHEINT-7T7 7 b4 Y T8 (Suc IZ Fru 28 1~3 ffER) 1%, BRDOFHF2E % H1%
RENFOR CTX AR EMRER B ORS L leoTWD, 7T 27 M) THEO HBREEIL Suc D
#130~60%C, KO fill - MEHMEMETH Y . S SICEIRIIESESCE 7 « X ARG bk
12 & 2 N RGGE 7 ED S STV Y,

AWFZE TR IRPE R 7 A EOEVKAIHIE FIZIIHE O Fu B AFENZEICE
NTNWDZE, SHLITITAERIC L2 26 OFEOHIEEIC OV T LM LT,

[SE571E]

1) &t

X7 A YL, BRSHEYE GKHEEFARKET) 2 offtEnzbo (2015 4 12
A D55, MEOBIRERGEE LR (RF 27 A4EF) | BLOHBORK (BHF
JAE) BKTUEE, ESHSmmIZAT A AL, HiEE GUEbist FDU-1110)
L7z ¥7AFDN—A N, BIXON—Z FD L ML MUBELIE, FfEOIRT 7 A E %2R
Bhe LTRSSt~ A BN TG TRE LI b OZ A L, s Lz, 74
EMERIT, [FCIRF 7 A T2 TN RYpE CREE UT-pdinds TE IR KK "X 7 A
] ML, WSVIE, RE 7 AL FEHIKE RN OW.S Y KARBGEZES | RGEZ:
FELTCb DA W, KoyEiT a7 K5 (OHAUS MB35) CHIE L, WlE &L
KTz, A4 XU 4 (Inulin from chicory) (& Sigma-Aldrich 725, 1-7 A h—2& BLW
= A b ATFDGHEE T 2ED DA LTz,

2) BUKIMHR O

BEEEEEE 20 mg [ EERIZK 10 ml FRI0 L. 85°C C 1 BEREIINEhH L, Hast. 3,000 rppm
C 5min & 00BE L7 EIEZ 045 um 7 /L& —EiE L7z,

3) FEOTEE
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WD, A A7 v~ 2777 (Dionex DX500) % vy, LA FOLRMTITo7-, 12
i LT Gle, Fru, Suc, 1-7 A b—A, =R h—=ZADOE =7 T 7inbigE# K L,
B A ER LT,

717 I ¢ CarboPac PA1 (4 X250 mm)
BaEH - A=H,0
B=0.1 M NaOH
C=0.1 M NaOH/0.5 M CH;COONa
72T bt 0-15 min = A90-20%, B10-80%, C0%
15-60 min = A20%, B80—0%, C0-80%
60-65 min = A20%, B0%, C80%
65-80 min = A90%, B10%, C0%
i ;1 ml/min
FHi%s : Pulsed electrochemical detector (PED)
AoV 25
4) Fru B AFFEOER

2) CHR L7 AR 0.1 ml 2 0.3 N lHEEER 0.9 ml 2%, 80°C C 20 53]
ENVFR L, ntk. ZERK LTz Gle, Fru, Suc # 3) OFMFTER L, Mo CEL
Glc & Fru OFI 6 53 L7z Suc OD&EE U2 DA RO HLLFOXNTHRII LT, £z,
BEEAJE DP 1% Prosky & Hoebregs O J7¥EICHEL 724,

Fru 56 ME =[(Glc, — Glcp)+ (Fru, — Frup) — (Sucy, — Suc,)] x f

£:0.9 (Gle 2»H K Gle ~DHIELRED)
a : &) TRDI-[B 53 fif% DY
b : 3) TR O TR fRATORE

DP = (Fru, — Fruy)/(Glc, — Glcyp) + 1

o ARUARR

[t & %3] )
w0 R RRTR DR 1~ b 75 .
L% 1R LTz, BR5 R DP=15 (RT .
46.32 min) ZFHKIHEDOEVE—7 03 F “

LA EERED TR, BRI L->TZ K
NHIEETHEILT Gle & Fru D&k .
o TEY ., RETA XY L %2ED7 Fru N O ORNE ORRE QRN
EAREDOEENTEDHZ L 2R L, ] R
—F. M2k LB, BOMRETD :
X7 A FEHE DP=3 O -7 A F—ZAD
E— 7 P bREL, IRWT DP=4 D=2
F—Z PUF AR RS IZ o T —
7RI Lz, E7, oA

L\‘/f: GIC & FI”U. @tt%‘—?‘%ttﬁ&ﬁ‘é k %ﬁnﬁlﬂz ,"0’0 100 200 10 0o 50.0 " 0
X Gle DR ENDbh o7z, 2 H1 EROESTIATN T4
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BEIAE v, FEIAE(R=ZR)
B& o3 AR A

|
T B mET |

2, 2y 2y
B iRk o Rk B R

0 0] 0]

18] g 18] 18]

T
10.0 20.0 30.0 4.0

o BEVAE(R=RbLIILE) FETAEIK)

350 X

1 | | 10] T T 1 T T
00 00 mo w0 W0 80 %0 00 00 Mo W0 W0 0 %000 00 Mo W0 L0 0 8.0
’ 2

B RE B Rtk B R

200 E) 200 2004

00 L D D) "o 00 L D TR D) "0 00 L e D) 0

M2 &HEMOMESHIOTNT S L

. 74T REHOA XY 2 DP A XV UEERIZHEAR, HELL/NSWEDTH D
EBEZBND, PLEXD | X7 A FEUKIMTIRO Fru S FFEIL, -7 A F—A, =X h—
REHEDT 7Y A IR TR LT D Fru G APEE CThH D Z LaVRE T,

Kocsisk HiE, A —A U 7 CTHEEE L7727 A EDOIRIERAKEY) & DP fEZ X, Al
PEERIRACIN T AR TR CRZ 8 T2 D 60~68%,  BEAR S FE Tl 56~64%., DP BTV YT 410D
FCTH 13~18 ThHolm WAL TN5Y |, ARIOFERITTIRERDH -0 O XU U EEN
47~55% T Y [Kocsisk & EITVMECTH > 723 DPEIT 4~5 E RES B H LD THH T2,
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THUTOWTIE, SofE, BERSRME, IER ORRESE, BT & A%< &5,

Fo T AFOMIANIRZ K> THIREEHT-Y O Fru AR &I LG 1),
NR—ZA RO L ;L MLETIE 73.6% (=40.8 / 55.4) {2 )OS D I ClE 50.9% (=28.1/55.2)
WD Uiz, U RV MERTIIINELERIZ K A8V iR, WS D AERTIES 7 A BRI
L7cA XU FT—EBB I, WS T TOLFELUSTE T AZRFOMAEMIZ L0 B Lz
EEBEZXBND, FHORFIATELERXIAE (WED) ZHIETHE, WEDITE-T=
A h—=Z LD HLEEOEWEEORD, BELOGle & Fru OBIMNEETHY (X2) | &
MNP E L7 Z EM O DN ATz, GR&IE. 777 M4 A XU o OfRE L L CH
HIVTW D MFEHE EAIHENIRFIZ OV TG L TWS FETH 5,

K1 FOIERKHERD Fru EFHEEE

7K (%) Wet*? Dry*?
FEI1E 815 102 55.2
B¥V1E 81.0 90 473
FEIALE(R—=ZR) 795 14 554
FEFIAE(R—ZRUMLNLEE) 76.6 95 408
FEI1EER) 35 492 51.0
FEILELARY) 484 144 28.1

" RAERT AR
"2 REE (Wet) BRUEZIEEE (Dry) 100g HI-YVDEE ¢

[Rf]
WEAT 2 ZWHIINTIZWT A D S HRITEH N LE T, £, RRE - BIE2 e
Wit 2 e BHIRE, %Kﬁﬂkrf%fx{ﬁn%m T s ECGERIEH T LET,

GIEREGN |
1) [ESZHERE - SREROIEAT e o 7 — R R iF e =@M o & (2016)
(http://hfnet.nih.go jp/contents/detail565.html) | [MEHER AL | OFEMIEHRT — & N— R A
XY ]
2) AYRRA, WNERFKEE  (1984)  AALZARL  plde, HRUEFRIA, HOL
3 AmBE, KMEFE, R3sE, FiELsl (1987) 777 M4 IFEOTEAEL ZD
FIFHBA%E  ARSEEREE 61, 915-923.
4) Prosky L, Hoebregs H (1999) Methods to determine food inulin and oligofructose. J. Nutr., 129,
1418-1423.
5) Kocsis L, Liebhard P, Praznik W (2007) Effect of seasonal changes on content and profile of soluble
carbohydrates in tubers of different varieties of Jerusalem artichoke (Helianthus tuberosus L.). J.
Agricul. Food Chem., 55, 9401-9408.
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PEDMESE, fth KRR ERMIFEE > ¥ —HiE Vol.18 21-24

Bl & D H 7 B T TR O FEA

WiAbEsE, ix REEF. BEPB L. HiE
(FKH B ARttt % —  ISHMAED 7 v—7)
Takayuki WATANABE, Kouko SASAKI, Kaoru OWARI
and Hitoshi TAKAHASHI

(=1

AR DICRB W TH~ 13 99% K k& VW= 8ik, PR Lot e 7 7 —8i%
PR . ZOBE AW EMNIRT X /e L 7 o VIBENH X T UV
EMERENT &2 Uiz, T2ma Lz 22 SofE# o ¢ AOK139 < WS61 /4
BENEL . 99%IEKORRIZH L TWAZ LA DTV A,

AENE, XV ELEBRG CIEA LT WA R 255720, ZoKITxH L TRk
AOK139 Z W CHIE L, Ba R 2k 2 8E U CERERHMN 2 34k L 7=,

[ 528 071k]

B - FUBRRIZRKEIRPED X 7- 2 F b O T K F 1K 10kg, FEER IR S HEK
H A4 B ps ) AOK139, 3.5g Z W TEIZIEIC L D B L7-, FERK OAER I IPEK
RFIZHE < & 91T 5 RIvE W —&iR{ER., KEJD 2 1 L ThH, 2 L& T 60455
KL, BT L0 SRS 40°CIZ 72 o ok i ORI LT 34 CHEIREEIZ A A ATZ,
20 BEfEIT4 1T BRI Y IAA, 30°CCIEIREIC AN, IEFANZITV RN S, BB L,
Fl&iAH% 40 R CHE L LT,

w7 L PEPERE A AV, BAS 10 56 L<IX 20 BOBRAIZ LD,
BHERE 11% & L TEiAAE 30°C T 30 HIRHZIZEI VIR L 21T\, £ D% 20°CT 3
AR LTz,

ks L OWRME O3 HHIERTER D & RIS T 72,

[fE 5 & Z 2]

ARV CHE LB, LAERET2 2 LixREECTH DI, Al ZKEHS
oz, S BICZKkORIRITHE L~ AOK139 # Wb Z Lizk b, &N
AREE e o7,

L= BOEFE 23R 1 IR LT,

ST (BKE) ICheRD L ZkBI 70T 7 —EoiEEREW—F ., b, a7
2T —BEMITENo T, BT —F, LT F—BOFEMHICKRERETRD LN
Mmool
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#1 ORI

(u/g)
AP NP #ELh a—73I5—t +wL3—t FI5F—+F
=E 5] 475 479 5.90 56.43 1.75 3.60
Tk 797 674 2.90 50.34 1.90 384

AP : @7 e r 77—, NPT e Tr 7 —8
BRI B TREOf (R 2) TIEMAL S (Y) OEITRO N7, x OFR
) Ly GEER) TR KBEREO TR E Y b REDoT, 727 VARG
(1) S ZKERRNE O 5 2358 o 7=,

F2 Mo pH

10:%8 Y% X y pH
kK 12.71 0.4636 0.4130 5.16
=ES 12.20 0.4583 0.4067 5.31
205%8 Y% X y pH
%K 1419 0.4622 0.4186 5.29
HX 14.67 0.4529 0.4097 527
300 - -
250
200
BETR
tHE=E 150
umol/100g
100
50
0 T I I )
THI10EH BHR1058 TH205H GHK2058

1 BRI T 2T VA HRTEE

WM DWERET X BRFR B D Ll ClI Tk Bk 3t kv 4 10 4388 C 1.3 1. 20
WHTH 1212 W2 ENEO BN, YFWRT I VR THHINE I URT VE
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=y, TARTX UM, uA v EQBBREIT )b BT KRR 0 58 1.3 f%
LLEZ o7, AR TIIERCY IBENRSZ N2 RO T,

£3 WKROT I R L AR
KKI05H  BX105% KK205H  BX205H

me/100g (a) () a/b (o) 2 c/d
Asp 282 200 14 230 166 1.4
Thr 116 82 14 89 66 14
Ser 178 130 14 89 105 0.9
Asn 0 8 0.0 0 8 0.0
Glu 411 298 14 315 235 1.3
Gln 113 94 1.2 88 87 1.0
Gly 100 71 14 82 60 14
Ala 187 144 1.3 151 116 1.3
Cit 0 0 0 0
Val 173 127 14 134 101 1.3
Cys 0 0 0 0
Met 59 47 1.2 47 37 1.3
Cysta 12 9 1.2 0 5 0.0
Ile 179 137 1.3 130 105 1.2
Leu 291 228 1.3 215 173 1.2
Tyr 163 122 1.3 113 97 1.2
Phe 180 137 1.3 132 105 1.3
GABA 18 16 1.1 19 19 1.0
Om 2 4 0.6 3 5 0.6
His 49 33 15 36 25 14
Lys 228 173 1.3 167 132 1.3
Trp 1 0 4 0
Arg 304 234 1.3 226 179 1.3
Pro 196 153 1.3 160 123 1.3
=1 3243 2449 1.3 2433 1950 1.2

K105 BHXK105% %RK2053 BXK2053
mg/100g a/b c/d
(a) (b) (c) (d)

JITUER 800 723 1.1 742 618 1.2

NVl 51 36 1.4 51 29 1.7

VAL 13 20 0.7 14 18 0.8
ZLER 0 0 0 0
TR 0 0 0 0
BEER 53 56 0.9 41 44 0.9

EnS LA EE 257 195 1.3 201 146 14
&it 1174 1030 1.1 1049 855 1.2
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FeRE  OfER KA ', &M &L B B xR B R EE FINE . vk B!
(CRKH KRBT - &R, 2Rk R B, P BKH &)

25) BRI HABEFS F 121K

JEF A LGP 2016 423 H 29 A, AAREREAMBTRY: GURE )

AL~ AR S IR UT-AR A F & 237 8 EGAMIN 1Z, #55KF NANOG & ~F a Ak
IR %

FERFE WP MBS RREAA. AR T MREZ!
("FKHBRRPE - AR, 25K H IR R AF)

26) ERFR : HAREFR H 121 R

R A LGP 2016 423 H 29 A, AAREREAGET R GURE )

L« ~ T AN SRR LT A 42 2237 8 BGAMIC (2 K % iPS AR DOt TR Zh 3

FRE O HMER ' BFPEM | BEAR . e ARE U mEF - IMREZ!
(FKHBRRPBE - &R, 2K R, ° BIEKREE - &)



1) BERFE: AREFESFILZE 38l fis

FRA LG 201645 9 B (1), HILRFRFESL HFR—1 (AT

WA LT X AT v SRR SR 2 E A EOR ORI OB & £ DR

RRHE  OEiGHE . lREAET?, BEA, SH#°, MEBREA°, %GRS,
ERRES . ZIERES CBE R, 2 (R ~7F RO PFKHE KR - T&,
EBREAE, CRKHE KRB - )

L= U E RSB CARK S kA il T S s, o L= 3T A AR
SNTETUXFT v ) =T AHERILT 10 BEOT I VIR SN T XA T v v
LAD Z4RKT D, £ U ALIZREESTF KT, 7o X470 AW (ACE) b L IEF~
—PI2L Y CRE 2FRENRESN, 7o X AT oo v ITAID &2 MEERZ5 & T,
AWFFETIX, ACE OHFIESF & L TRI S, ZEBREREEZFFOT X4 T 3 U BHIESR 2
(ACE2) IZVEH LT, FllaOtiHe AN ERRRE 2 BHa 3 & & bic, A2 BRI O R 72 L1
JeH LT,

ACE2 DAEFM IR SZo a2 R SE R M AT 1213 ACE2 e A H o i R 0SB BA R N ZEH T
b D, THVET,ACE2 OIEMHRIEIZ T A A S—EHOIEE TH H MCA-Tyr-Val -Ala-Asp-Pro-Lys
(Dnp) R°MCA-Ala—Pro-Lys (Dnp) 72 ENRHWNHLNTEZ, LMLV S ZiLb DEEIZ ACE2 D
EERRMEZEZERLIMEL IR TELT, MEMICHWLNATNDICTERY, £ZT, K
A2 CIEWIZ ACE2 ORYEBAFRICE D FLA TS, 7o X AT v v 11 O ACE2 BIWriRAL & JEls, 4%
i Nma—Xaa-Pro-Lys (Dnp) Z & L, ACE2 |2 K B /3R i 4 LC-MS & VN THENT L7, & DRES.
S B TE Y IE Nma—His—  Pro—Lys (Dnp) OBHFICED Lz, WIT, REEAZHNTAAF 2
AV A - BB R CRE Lo 2 B e N ACE2 ORI 21T > 72, Z DGR, YRt
BN ITBERE SRR S K & 5O TV, B D O BN TR IS BE R TG
MR ENTZ, O, C REMINIAIN LTz His & 7V O0NBESNT-, ZoFET, BEEAHE
WO RN 7T 0T 7 —BIZ X DMK IRIESZERN B WVER TH D Z L 2R LTS, —F, B
% L7228 % AV C ACE2 BREME OIRBE 21T - ol F, KGR L3R CICHERE OFET D 2
EERM LT, A%, AREE LB B ACE2 % F\V CREMIZ2 SUSED /1 AT <> ACE2 BREME
DOIGEFSREM BT 72 2D D TETH 5,

2) BER¥E  AAREFSFIE  F 81 fil=
FEFRH LGHT 201645 9 H (1), HALKRFAFEEL HA—1 (iET)
WA © N 20 A )L ARG R IS & % b B ACE2 I S8 A BE 258 K OF

Z DRFEAREAT
FeRFE  OREHRA ' HhEE ' R L BRI, SRR

(CRKHERPE - T, *ERRESF. 5K H IR AT
[E69) AEIC BT 2 BEEAMERGRICL =Y - TUoXAT o0 RN RAS) H5D, 20
RTIE, ToXA7 o v EREESR (ACE) ICX Y RIEMROT X 4T v T (AL D3EHER
DT ¥ AT N (AID IZES N, MEEFEZ5IERIT, S OITIE, AT 28EHE L
T RAS ZAIZFHHT L CO i % OFSRE 2 Hil #1325 ACE2 23 L2 S dviz, ABFSE T, B HRMiass
BRIZE D MUL(h)ACE2 ORhFEHZRAEREE BRI E L, MIRNIMIE T 2 AEFEET OIS L O
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T U SR O REHEMRAT 21T o 7,

[EBR L] C REIZ His #7240 L7= hACE2 @ cDNA ZEA L7-f#az NF2m 7 A LR
(VACE2) % Bac—to-Bac T AT AICXL WAERLL, 24 % SF9 B HMIAIZ MOT 0.1, 1, 10 pfu/cells
THEML T, 5 HHEGSER AT T, T O%K, RERIR &2l 5y & a5 (257 1F ., Western
blotting (24 - T hACE2 (98 kDa) DIFEHZ M8 L7c, F7o, hACE2 DOiETEIFEICTHIEAH
Mca-Ala—Pro—Lys (Dnp)-OH (Anaspec fH#4) 72138172 1ZBH%E L 7= Nma—His—Pro—Lys (Dnp)-OH %
WCHRIE Lz,

[ R & B2 )R8 1251 D hACE2 DAEPEZEE) %, HiHis &# ik % v 7z Western blotting
X 0 FATRER, MR 5> TIEREEE 2 A H PP T hACE2 O3y R &, IEEBRO b
foo — 7 CHEMIESr TIEA Y RARH SN2 WS OOREZIIITEWIEEN Loz, 22T
1 ACE2 Fif& % AV 7= Western blotting Z1To 72555, 3 B BLAGE CIIESHIE /312 H 30 RNk
HENz, 202 ENLEFEEBYICIV T hACE2 X, C RO His & 7 % & Teib A 2SR5y il &
MWHIISMIIRIN T 2 Z &R oTe, T OMBSMNRIEZEEITE D M1 KIETHRERETHY . His
4 VG hACE2 OAEFERIZH RERBITA LN o772, hACE2 DAFEIZIX, VA LV AEN
Mipd | HEHIES R O MOT 1 pfu/cell VLTV EBX HND, SHIT, Ni-T 7 4
=T 478vx NI 74— XY EMED hACE2 235 b v, HRAHIICERE & 500 ml M72 VK 1.7
mg @ hACE2 35 Hi7-, F£7=, ApE L7 hACE2 ORI 1T > 7= D T, R THE+
Do

3) EER¥E F25E KHISAEMI MRS FIRESR

HEH LG 201646 H 12 B BKEBRBRS LML Z— (BKHETH)

A« PEICIS T 2 HEREME A L 86 S OV N I I 58 D BH 38

FeFRAE - OIERE (EEEHD . fkiR (PERBERT) . SE0k BkmIRe )

[BE] B - BT 27 Ml Cld, TERBMOKEDCIEHR R e & O 24k Ml g IR A3
BHY | R SZ DM R LREMOFERE LTHHATED DR HEZHDH, ZNbD
WE ERSREE RS e EOJFENE LTRIAT 2 2 ENTE R, Mk A RHE Rk L TR E AN
fifliz > 5 Z ENRE L 725, Fo, HBIMFFOREERE M OREITHONONDEMITIZ, &
e N TPEHE B A MR APEST 2 b DOPMFET D AMREMN H D, £ 2 THENE, TEEHOF
WA K OVEmEE ARG O, EEEERETHL L=, F~—E8, ACE FAFEME, KD
ACE2 JLHETEMEZ b OBMAMK T 5 L & b, BN TEIIE ENDIMEMD G VR X
RIFH—BAEFEEETIG T2 2 E L,

[J7iE] L=v. F~—8, ACE LU ACE2 {EMIIEIXEE S 0 HE (1-5) TIiTofz, HAR
X VAT F X —VAEPEREOMIZIZIE Nma-His—Pro-Lys Dnp) Z#FE & L THWEZ (5), HEBEGRES
HIEITE NERET 2 MEICLVITo 7,

[FE5. b 252 RFAMDOA X ) — VKO L =, F~—F KON ACE FRETEMZ BB LT &
ZA, BOEEEEEE T A LONRGFET DI EDRHLMNI o7, —J, ACE2 JTLHEIEMEIZ DU
TiX, BOEEEZET DL DIEFELNRN o7, DEIC, FREBEER ML T8N S BEE L 7254
EMNZONT, TNENDOEEE EIEO DNV ERX v XTI TF X —BIEEEZRE L& 2 A, S
PEDOFR 6 FFHOMAM EZ BT T 5 LI LIz, oD o b, —HOEE FIFIIvEA
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D KU T R OER AR T 2IER 2R T e BN E R o T,

[ k]
. Takahashi et al., Biosci. Biotechnol. Biochem., 71, 2610 (2007)
. Takahashi et al., Biosci. Biotechnol. Biochem., 72, 3232 (2008)
. Takahashi et al., Biomed PRes., 32, 407 (2011)
. rfafh ORI ERIERTIRE 356, 129-140 (2014)
. Takahashi et al., Biomed. Res., in press (2015)

(S I N S

4) RERZEE  ARNMERES A—V U RS 5 18 MIFHES

WFA YT 2016457 A 25 B, EEafE GRAHD)

A« RIS 30 RTSESERRTS R TIRE D NIRS AM Myt 28 (b |2 M F 3 e 2

FRE - OfRFEN] (BKH IR T

[HE9] ARBFZEIEL. AMFERERRTE (CAR D 2 A FERITE & PRER 95 7o 1T, NIRS i it (b & 2 FRA% &
LIZH Ol R 2T 2 LA HE LTW5D, AL, a-ER AT K DE VR, U —
XU AEVICEZ DB MT DT DDOFIECOWTRE L, a-ER 0T, 7 EofiR
R Iavh EBREREZEENDE ) TANO—FT, VT v 7 2GR REPRMLATND,
[FiE] AT, Y ¥ —MEZESOER L, 2MEORBELZGCESINT, WHliER
DIZBME L, BEFRRADBYES £ otk 2 44 (20-23 3%) T, 2BAFIETHHZ L 2R LT,
ZINFIIE, W R/ RS AT I SP-POSTOL (AN NA 77 J a¥—) & HW - pisAERRTG R E 2 2
R (ZEEMER D NICSFEEY =X o 7 AT U ML, 2oL E a-EX U 2H VR E LTA
fif L7c, TNENORESATRICKE T A1 OMMEELEIZ, AT T 7 10—
ETG-4000 (H 32 A 7 ¢ =) Z JHAWCHIE (22Ch) L, WeFR{b~E 27 v v (Oxy-Hb) (5 5 & BiFgF b~
E7 1 b Deoxy-Hb) [EHICDOWNT, ZNENDOELEZINF Y L THINE Z & OFEHR &
L7,

UG ] AT piS i C b A ZE MM D ONCSREMEY —F U 7 A UBREO WISV T b,
a - ER N X DHFPHARIC K o TR )T 2 2038 O ROSRERNI XA S 723, —H TIE
BHRITOVKET L, 220, 20 OAIESINE R Tldkh o7, TRENOFRERI TR
(23T 2 ATEHATE MM M 28 &S DU T ATEEER (Chl, 20 3, 4). ZETFAMARE (Chs, 10, 14) 72 &
A IMAES (Ch9, 13, 18)ICF H L THENT L7z, T OREE., Bz X, 201#F A OFAE T
Oxy-Hb @ L5 & Deoxy-Hb DX TGRS &AL (ZEMIPERREIRI T . a-E R RO ARIZ XY
Oxy-Hb DA RD LNz, TN OOEEIL, ZME AR TIIRPST2bDOD, a-E R R
X IR T 2 o 7o, BUE, ZEMIMERRE & SRR ERE OE WIS K D i i 21k
BORTEMER o -3 VHBARIC X 2B OW T 2D Th 0 | KTFESINEEEE 2 IE S
LD ORIEERRIEE L CTHEAAEENE O DRETT Th 5, ABFZEDO—EITRIE (25350174)
DB E T THERM S Lz,

5) REFL  AARHERES TER2TEERS
TEEHEBFT R 27T 4E8 A 24 H. #IIRST R (FRRM )
FEEA  WHRIB < BAROFERHEE~KA RO S EBEIFERBR E1H) ~
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RERA  OREET ' WHEHEF . =& Sl BAERI7 S, @EAETF

B THT 1 Rl °

("BESRAER, PRKHRRREMR, CEKEX, ' RKFREN)
HATHELRL A2 BRI IE TR 24~25 AR TR AR A S AARDOF e L] O & & & i
il LT, KERICEIT 2RI A 2 N EFERBL AT 2 &2, T OHURFFEZ I &
M DI ERANE Lic, MARENE, TEIXICHECZBEM, ARk, A, B, A,
filidt, “FRE, HERFO 8 Mk &L L, BEAN 35~45 U E TIPS LRI & LT Lok s Ak
ETVFERBOM S HEE AL FEM L7z, MEIEZICLVHELNBET 110 Th-o7o, 2l
BUZRWTHET DB, BEEOLSEEL, NOIBBELTH -7z, MIED A LA
TIE, TLE-292%) R (2T %, f0MmsEL LR A TS, HERHB T, FrRict
ATEB e EFRETRAFL, REFEZIMLTE A1 HICRER~NS THlZE (WEDH) ] LR L
INTWe, £, MAORBELEZAD WSV BR-Z ), TS LRTET] FORBERNA
HREICET o,

6) ER¥E : AAFERFS F 2T FERS
FFH LGET TR 2T AE 8 A 24 B, BRI KT (FRRET)
A - RIS 2 S BARDOFEEREL ~KH RO & HEFERS R G2 RO
B O R~
FeFRE - O+ 1, AT =R L KREFE L BB BRI ERERCE. SR
BT+t BET°
(MERRELR. PRKH B RN, TRKER, ' FRER)
H ASTHERRL P R E AL 24~25 AR TIRIEARITAR Z MRS BARDOFEERIE] O & H XA
LT, BKHERICEIT DWMRITAEZ D XEFERI AT 5 & 3kic, oMl x2 5
DT DI e HAME Uiz, FRKERA 8 FRA MK D 110 ORFRIZ OV T, HUlFRAT OB O R
(FEREE - FHEL - FRREE) R OEOERERZBRE Lz, EMEE LT, b Zo7dIiTK T,
[ZIFABD] T, Mlich, B2 - BEO TTERICZHB L, 2RTEINTNST
o ZNEOFRERIL. REEERO HREELT 7 F . HIIRIZ X o THRISGE WS 2 5 A RFEA 72 BT
bolo, BHUTHEREINTRITERA R - FREN LREN, ~"LVE - BERE LT, T
ORI CTH LENTE 2 N5, 2o lAra OBIX, HugoXpE « B LIRS L
RMEFE  MTIBECZVAEINTHDEED, TROLOERE EBITHEA LTV Z EALE
Th D,

7) BEFE  BARMBIFELFES F62[ERS

FEH LT 0 2016 48 H 28 H., HUEBKRST: (L)

L KA ) OF LT A ORI

FeRE  ORuERA FKHIRMARENN) . TG (FKHIRKERE ), AN — (FKH Rk &40
[HM] CHE AR TIE = BEERET LT TR D AR BB S &=, Fv
TRU I ANIETN KU THOINENSL N ERZDOEBETH D, KHETERND KRT I AT
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BN TIEH DB DD, FEE AN TEPRE L F2A D T EITHE S TR 2350 &
DRI R SN TV D, £ T, MHEER CTIIRKHRERIRD I A D AR OE B 72 R a (R Fr
LIcEETCRALERDZU D AOERAY B L CEBIERKEE AT > T\ D, ZOKEAY S
T A DRTIZBT DRHEERA LT H 2 L2 HIE L,

[FE] EA Y PF VT B A T TRUT A KERERIRT 1 A, LLE 3 RO L A
T 7 EB % RS A U CRRE & U e, KA BN 105°C TR L TSR 7o, LA X7 B &I,
SUMIGRAPH NCH-21 (fEfbo#rt o & —8) (T K D BRBEIE CEFR EA R, 6.25 ZHMNT THH L7z,
FAAE N B2l SOXTEC SYSTEM HT6 (TECATOR #) Z AL, Y=F Lo —7 W L2 MEHhH 217 -
TRDT=, KL 550 CTIKIL LT2 b DRENST-D T, A A 2 Ak %2 N Z 55 L CHaits,
550°C TS DITJRACALER L CoRd 7o, HEfET X/ BB EOMIEIL, 8% bV 7 v o FEEEIRIR & %2 T
L0CLATT C 1 Wi 21T o 70, fiR A2 OB L. 5 b7 BIEICKERL D 70 A EHR % N
2 C pH FH L7 0.45um D7 4V Z—TAHM L TH 7K E L, 2B I ok
JLC-500/V (HAE ) CTERE LT,

[FER] BKEAY T AT A ERBIRERRT I AT T RT 0 AN THZ N7 E &
WMo Tz, o, ALV DT AT DA I AN T OB RN R -7, W7 2 R, 3
DY, AHT ELHITT T2 NEHLTEL, 3 ZMOPTIIRRT U A TlElET X/ &
NEDTH-oT,

8) ERFZR:HebE HIEBEZEZEBR=

& H LT 0 2015 428 H 28 B, HALKY: (&)

WA 73 iPS MO Z B 5 L72AF3E : EGAML 7R A & L X 7 EREMN ~ 7 A iPS Ml oo kst
AN Y-

FeRE O HMER . FPEM L RS L e RE A BEE - K EZ!

(BRI KEE - A&, “FKH R ET, ° B AERET - )

[HA9] iPS HIZAHIIE S SEH STV D DI b 2303 B3, BS #ifll & [FZE 22 b 2 helt &

RFEFLCWD Z EMRFEH IR TWD, F2, =7 A iPS fllE) S LiFE U CERLL 72851 - 51

F L0, EAENEOENS Z NG X472 (Hayashi et al., Cell 2011; Hayashi et a/., Science

2012), AMFRETIHER Vv OBEERZEANICIEAT 272012, v iPS Hildoin, X

O F £ ZINF~DMEFETIEOMLZ BHE L TV D, —J7, AIIFEE TIE, ~ U AREK

IZBWTHRBLED NN 5 EGAML 78 A A Z L /37 B (EGAML, EGAMIN, EGAM1C) % %& 5. L 7=, EGAMIN

F OV EGAMIC (X, ES Ml DORGMIRREZ ZET 2 Z LA RSN TN D, RHIIZ BR324

FRRIZISUNT EGAML 78 A A& /X 7 B2 i1 S Bl S E 72356 ES Ml D b REME OHERF IC E

BN BT D Octd, Nanog £7-1% Esrrb ORBNFHFE SN, KB+ FE-I1ZIF+~D55{LEE

o, minE72 U ¥ iPS MIIERIZICHINL STV 723, EGAML 7R A A4 Z U X7 EHREC LD |

BB R T Y iPS MBI TE H T LA MIfFL TS, & I CTARMISETIX, EGAML AR A A&

RUBERED~ U A iPS MM ORI RAFE R OV TR LTz,

[J71%] =~ % iPS ML DRI LB & s+ 4 7 (Oct4, Sox2, K14, c-Myc) %[RRI RIS 5

ZEMTED VTR IPS MIUGEEN Y # — %~ U 2R MESE Atk E6/E7T-MEF Mifu~E{s+&

AL, =7 A iPSHIROFHERE R 21T o7, BB TFEADEEIZ EGAML FEEBL~ 7 % — EGAMIN J§Hi,
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R7 H— BGAMIC B Z— F72IF Empty N7 ¥ —Z FIRFZER FEALTZ, w7 X iPSH
RO R %, B~ — D —CTHDHT VI VRAT 7 X —F AP) {EM 2R filil 2 v =—%%
R LTz,

[FEFR] ~ U 2 iPS HIRADBINLDOBRIC Egamlc Z RIRFICHBEIELH 2 LICRY, v br—L L
B LTy AP TEVERGPE = =—H8 1.2 % (p<0. 05) (N5 Z LAV RS T, 77205, EGAMIC
DOIFBUZ LY | =7 R iPS MRAOBISEZh = 2 A ETE S RS R ST,

9) ERFR:He5E RIEBEZEZEBRRS

& H LT 0 2016 428 H 28 A, HALKY: (&)

A © R A A Z /327 B EGAMIN OFRFIFEHLIL~ 7 R ES Ml DKM ET D

FERE  OBppE | HHEF T HHER. BEEKAE. a KRB PRIEZ!
(BRI KEE - A&, 2 FK H i AT

[HB] ~ 7 2ADFRAEWFRIZIBW T, FAOMIas i 8 MlaiH & Z T THIAT 5.
AW TIX, SRR BLENHNT 278 A 44 /37 8 EGAMIN 2% . L7z (Saito et al.,
Biol Reprod, 2010), ~ ™7 A ES HAEIZIV T EGAMIN Z 5@fI5 I S 754, AW B+
2 AR EE~D b 2 B35 2 E VBl LT\ D (Sato et al., J Biosci Bioeng, 2015),
—J57. ES fifa & HIRIE RSN DO ARR B e MR EAIIL T 5 LM A FE T 5, £ 2 TR
ZECIE. EGAMIN 5RHfiIFEBL ES Mfe 2 Lol i~ B8 L. EGAMIN 23 ES il D& AR /i B iE

I OWTHE LT,

[J7953 X O%ER] BGAMIN SRFIFEIL BS MME s S IREHAZ ER L, BEEEH L O ~n1t
BEL, ZoLE, MBOFELREFICEZE L, O~ bzt Lz, £, #
R UTZIRERIA D S cDNA 28 LT, U 7V Z A L PCRIZ K VW Rk~ —h —Ela B L 0%
fb~v—H—BIEFORBABEZERE L], 22 br—/LTlE, 7 HEBIZIHZEETOMRERK THE)
DBLEE ST A3, EGAMIN SREIFEEL ES Mifa Cidda@ha iz & A CBgE ST, Ofifiin~ —7 —i&
B ORBEIIRE B Lz, ZORE, Koofb~—H—BEFORREIZ Y b r—/L & HEk
W2 LTz, Ko T, EGAMIN SRIFEE ES Ml b /b Lic 2 LR Snie, —FH., REIMRE~
— I —Binf ORBLEITAEIC LR Uiz, Diifila~D b & et 55K+ NKX2. 5 # /37
BIZDWT Western blotting IZXVRETLIZE Z A, BEAEBOK TIARD LN, T7R2bH,
EGAMIN D3RI FEBUZ L 0 DA ~D /L3 I S 7v, SRBIMBE~O HMEMEES N2 &N
REIT,

U bEOfER LD, <~ A BS M2 1T 5 EGAMIN OsRl R BIx, AWM ORIEAIIEE~D %y
b2 T2, BRSSO EET L Z LRSIz, BEREOSEFE T, TIRELSL O
SRl b EEND, ENO~OMUIZKIETHELZR LN T 570, sk~ — T —85T
DFEBUZDOW TR TH S,

10) ERFE :H65E RIESEFEZEHA=

WA EGET 2016428 H 28 B, HALKE: (L&)

B4 - DR OZIRREE S B 15 U 7o 28R FeFA & o /3 7 ' D BR%S
WERH  ORERKA . SHHER | TPl xR 2 IRIEZ !
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(CRKHE R KRBT - EWETR, 25K H RS2

[B/] ~ o AEIRIZI T, WEHIRRSE) D 73U S Av 7o B 2RI ik 7~ 4 (FGF4) 1% 2 B
FGF Z AR %4 L CIRATBRMIIa D TE R A (BT 5, 7> T, FGF4 [FMEMETE R M BAS A R 70 i
JAMEFER 7T D Z B LTSN TND, £ TARMAEETIE, v 74 - b MMl B
MR O RRIREELZ FGF4 2035 Z L 2B R L, EWiEtE2 58 L7 FeF4 oA A B L T
Do AWETIZZORIEREE LT, WHLBMET LV THL YT AZF L LT, AWIEMHICEER
IR A (R E 95 72 01 N Rl & 4 b U 72 e 288 FGF4 % B0 LT,

[5iE] AR~ 7 2 FGF4 % 21— 9% cDNA & RIGEHIFEBLA 7 # — T A I N Kl His
2 7 2 LT~ HismPFGF4 F8E~_ 7 & —3 Fi & . Met (BAlg = R o) 24100 L 7= MmFGF4 FEE~ 7 & —
3FEAMEEE LT, FGF4 (Kuroda) 1Z, B b FGF4 23\ TIEMERY IR AN S A7z N AR SR A (A 1 e
J5T %, FGFA(a T RAA )X, FGFA D a7 R A A DIIHHET D, FGF4(ACys84) 1%, FGF4
SFWICTFTET D ATREMED & D S-S KA D AEWTENEIC EE RT3 5 72 Cys84 F TR L7z,
KIGH & B L, AT FeF4 ORBLA R AT, £z, FGF4 O~ UAEGHEEFRIF L, ~
RY AT hra~ 7T 74— 0GB FGR4 ORERL A2 R AT,

[5G 5] SDS-PAGE # ¢ CBB %22 X ¥ | HismFGF4 JEH~ 27 2 —E ARG IZHB W Tl i
FE—BT 22 T EOREEANRD B, —J7, MaFGF4 FEEA~ 7 2 —H ARG HE Tl =
n7gmoi=, LL. Western blotting IZX VD, FPHIDFELIFT - LI=Z L X7 ERHBRET
73, HismFGF4 &l U CH X7 BRBEDK 8 (5D 7o Te, £, ~NV BT LT m
~ 777 4—I2L Y HismFGF4 (3 fifl) ZAEH T 7=, L2>L. HismFGF4(ACys84) T35 9 1
Tl 2 FED HismFGF4 LV & 15 500 B, RV R 2 2L L 72,

PLEDZ &5, HismFGF4 (A Cys84) 1Z~/RU U ~DFEA NIRIHNZ EAVRB ST, £z,
MmFGF4 & > /X7 B ORBLEIT D722 &V LT,

11) BRFS : PAEYES FFE 2016 FERS

FERB EGET 20069 H 10 B &/JIERT: (@)
A« WMo ACE J O ACE2 FREEMEIZ DT

FFRE - OEiEOME. NSRS, LM (BKH IR RAT)

[BR] BRI B AR DERVAEEI O —2Th D, ZHLE TCOWNETHRIIZIZ, TUF
N EIEECE BV EOFERM BTV, Fexlid, WBOFETH DL KEIZ L= F
EWE R R L, 20 E Y Yy R= 1 EREELE (1], A, L=r « TUoX45
VUROPCEREREE AR OMEELE LT XA T v T EWEES (ACE) K OT VX4 T
VU UEHARESE 2 (ACE2) ITVEH LT, BRMTH SRR FEIEMEIC W TG L 72,

[J7i5] sz Al e N RHIAE ACE & OY ACE2 1ZZ 40 R&D Systems #1H % O Calbiochem tEH %
MW7z, ACE OTEMERIEIZIX, Nma-Phe-His-Lys (Dnp) & iV 7= [2], ACE2 VEMEIIE FH a0t TH A
B L LT Nma-His—Pro-Lys (Dnp) ZBAZE L 7= [3],

[FEER - B] ETIRENT 50 0K OVBK H R EE M 13 5% OVR G O FEEE O B O FlfH oD 52
7 B BREE S 2B L, Fh SR T o ACE KON ACE2 DL EIGME2BET LTz, # DOfE %,
BN IR A C R O EME OFMET H Z ENHA LN oo Tz, EWE ORI LS
Bz oW THERTHTFETH D,
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[(=&CHR] 1. Biosci. Biotechnol. Biochem., 72, 3232-3236 (2008), 2. Biomed. Res., 32,
407-411 (2011), 2. Biomed. Res., 36, in press (2015).
(EE] AAFZEIR, — MR EE AN P sk i se T Bh a4l & 0 177,

12) HRFE  H108E HAEBEEMFERE
FFH BT 2016 4E9 H 18 H, HIGKF (=)
A« AR A S 737 B BGAMIN D& FEE A~ 7 A ES ML D LI sMIC 5 2 % 5%
FERF BPEM . FHER T AR REAAR . A RE T IR IEZ !

("B RRBE - A&, 25K H R &4
[BH] LT~ 7 AWK O ES AW TR L TWD AR A A H 277 8 EGAMIN % % 7
L7- (Saito et al., Biol. Reprod., 2010), ~ 7 A ES MifilZ33\ T EGAMIN Z 5@ 3 E S w7=
BE, fRsAb N mE S D Z EAVHIBAL T\ D (Sato et al., J. Biosci. Bioeng., 2015),
Z 2 CARMIZETIE, EGAMIN FRiIFE BLAMR A 722 PR EE R 8 DR I3 HIE C b 2 D il ABE ~ D 5y
BIZRIET B OV TH LI T D708, IERIRIERIEIC X 2B Z2 1TV, DM~
DIEREIZ OV TR LT,
[51£] EGAMIN Z Fiif| 7Bl S 7= ES M4 5 H VRl L, MEREEZER S Ez, 201k,
IRk IRZ 7 AMBERE L UMM~ EFE Lz, 20 L &, Bl oA 52 R IR ICBIEE L,
DM~ DIMERE Z T LTz, KIS, #2EHE# 4 AH & 6 A HOERIADD cDNA Z &L, U
TIVE A L PCR IEE T, DI~ M ZRET DB R (Vkx2. 5) 8 L OV flE~
—H— (a-MHC, MLC2v) DFRBEZTEREL,
[RERKOBLE] a2 b — B TIE, #ERERNG 3-4 H AL OHEMABEINILYD, T H
HIZIXIZIFETORRERTHENBIZ Iz, LHvL, EGAMIN SEEIPEIEIZ W CIXinEin T L
A EBEST, DRSO B TE < B ST 2 L AR S vis, BRI O ERE 6 B
BIZBIT D a-MHCE XN MLC2v FBLEIL, 22> bur— ke i L CHREICHD LT\, 742
bH, HEEOKTELOOHME~— —BEEOER T XLV, LI~ D AR < #f] &
IWTNWDZ EWRESNTe, £, HERR 6 HRIZBIT 5D Mex2, 55BLE S 7 b — LRk & bk
LTHBEICHD LTz, 202 L5, EGAMIN 23 Vkx2 5 DFBAIH+2 2 LI12 XV, Nex2 508
B 59 5 DA~ D/ LR ERR IR SRR, OFMla~OMERIfl S o LB b,

13) HRFS  F108E HAEBEEMFEIRE

FFH BT 2016 4E9 H 18 H, HIGKF (HIH)

WL EGAML 78 A A4 LR 7 BEREDILFEBLAS ~ 7 A iPS MM ORI RIC R I E T B

FRHE O B BFPEM L RREAA L A RE A mE 0 K B!
(BRI KREE - A&, ARG, P BAEREE - 2)

[BA] FLEL, ~ U AFRERICEBW CRERENEINT 5 EGAML &~ A 4% v /7 B #E (BGAML,

EGAMIN, EGAM1C) Z & i L 7=, EGAMIN 35 X OVEGAMIC 1%, ES fimoR/MbIREE ZELd 5 Z &2

IRENTWD, Fiz, I ST 2 HIIERRIZIS U T BGAML 78 A A& L X 7 B RE & SRl 8 B &

W76, ES MO b REME DHMERFIC R BIR 1 Td D Octd, Nanog £ 7213 Esrrb DIEHLH

FEINT, TNHDZ END, EGAML R A4 X XV EREZ XY iPS MlaO R NI gh= % [ T
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EHTEMHFEND, & I TABIETIL, ECGAML A5 A5 27 BN~ 7 A iPS KL ST
BRI BT T RISV TR L7z,

[H1E] i 7 7 % —4 JFARBT 252 LR TEX ST R iPS MIAERE~N Y % — %< 2
{FHRHE2F AR B6/ET-MEF MIfg~EIZFEA L, iPS MlOFFER#EE1T o7z, £ OFRIT EGAML
RAF LRI EROENTNOREANY ¥ —, 7213 Enpty _7 ¥ — % FRRHIEIEFEA LT,
BiSTIAES, 7D URA T 7 4 —8 (WD) R & ATV, AP IEMER R L7/l o o = — S & 3 L
7o

(0] Zpanle ZRFHCERSER B8, =0 br—A e B LT, AP IEHERE= 2 =—0
121 (p<0.05) \[ZHEINT % 2 LARENT-, T7bb, Egamlc %[RRI SEA - LI LY,
~ 7 2 iPS MM DB A 1T % B TREVEDS T S iz,

14) HRFE  HF108E HAEBEEMFERE
WFHEYPT 2015459 A 18 A, HIRKT: (Bl
A - IR OZ AR L% B IR U728 s i 2. FGR4 OBSE « AEWIG Mk 3 72 5k o [R] E
DT D N R FfER~ 7 A FGF4 D4 pE
REH  ORERKA !, SHHER !, TPl xR 12 PIREZ!
(CRKHBRBE - A&, 25K H IR )
[HHY] ~ 7 ARSIV T, SRMESF ISR 7 4 (FGF4) 13 FGFR2 Z 41 L TR RITER a0
WA REET D Z LI XV, BRI SEAR A R 2 GER - Ch D, 2D Lhn, FGR4
I~ T A OAFHICEE R HIIRERN - CH D Z ENFFH SN TWD, £ 2 TARIFZEE CIX, FGF4
RO ZIREIIGAT 5 Z L 2 EBR Lo, RBFETIE, AWiETE4HR L7 FGF4 ORI %
HigL, ZOHIEME S L THAIMET LV ThDH~ U AD FCF4 24 & LT, AEMIENEICEE R H
% [ ET 5 7212 N Kb & Fiffifb U7z FGF4 & £ E L7z,
[HFiEd LORER] R o~ 7 2 FeF4 X [PY-L* I XV MRk S D, N REGELHER ~ 7 & FGF4
Za— K92 3FDOIIRY X —ZESE Uiz, FGF4 (Kuroda) [A®-122]1%, & b FGF4 2R\ TIEME
BERRASE STV D EMRICRIIST 5, FGF4A(a 7 KA A ) [L-122]1%, FGF 77 2 U —RT
FRMER TN T KA A L DORTHIET D, FGF4 (A Cys®) [N®-L22] 1%, FGF4 43 +PNIZ 2 fEAFE(ET
DY AT A RPN EYTEEICEENRET 5720, Cys™ FTERKIET, 2 b O FGR4 %
BRI Z—C k) RIGHEZPEER L= 25, 3RO N KEEHER FeR4 2 RBLXE 5 Z &
T& 7o, F£7z, FGFA DR~ Y UREEHERIALC, ~RU BT hr7u~v b7 T7 4 —ICk
ORERL 2R e, IS Z T L7- & 2 5, CBB YA Tld FGF4 (Kuroda) & FGF4(=2 7 KA A 2)
VIR S 3U72723, FGFA(ACys®) I Cx7e)vo7=, L72A>L, Western blotting TiL 3 fE4TCIZ
BWTHRHTE 2, T7bb, 3SEOBE ML FOF4 # RIGHIC L v B &, BT L&
NTET, L2L, FCF4(ACYys*) 1~/ U ~DFA NI 2 R E N7z, BfE, ~ 7 A
HRMEZEAR IR 2 F O CRUfaRS R T PE 2 BRET L T B,

15) RBHEE  ARETHE VR W A 2015
FFHELGAT 2015429 H 25 A, MLEERRE % — (L)

HREX © U —F 7 AT U RERA T O NIRS MM 2L Bl R AE S 5 7 0 2
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FRE  OfRFEN] KHRKRERMIIEE 2 —)

XU oI] AR O MHERBIRTE 2V R & R (b3 572912, NIRS i A b B2 FEiE & L7z
PTG > AT DOREERIZ OV THRFT L TV D, AEIE, U—F 7 A U BB TREO NIRS 4 ifiL i
ZALBIZKIET a-ERVOEBIZOW TR, a-EXRVIIRREDBRKIZEEND T TV
RUD—FETHY ., BHRBNRERERNMONTNWD, £72, S a v IREHRRLEICHLEENTE
D, EBETIEIa v 2R LYEN LT RDIBRELVIBRIND D,

[F1E] AERIZIE, DX —mEEZESOAERICESE . FANZFRBE O O A D
BYES 4, etk 2 4 (20-23 5%, REAFIZ THD Z & 2R ICERSMNE L LTz R,
SINEITE, SRR AT A SP-POSTOL  (ANiNA T 7 7 av—) & iz 2 FEE O Bis SR
kA 5 27, T7hbb, ZEMET—F 7 AT VEEE LT, ARICEE SN 8 [HOIES
D 5H 4 EFPRBONTZEBRAEARE (S LT LEPHRERL, ZhiilEstk
%, THOBIERHIZIZ, 8EFTOIEFTED 55 1 EATOAH IR & S - mif 2 3Bl (S2)
ELTERL, S2 THNTRWIEFEOAEN, 1ZUHIZR AT S1 O 4 EFTORWIEF KON
BEOWTNNC—E L TOWENENE S, ), SV —F 7 2T Ve LT,
BRORWAEDED 4 OO N e % ZAFRII (S1) & LT L BHETRL, ThEFE
7ot TR OBRIERRIC, LB DI # I P FRR S iz B & B (S2) & LTERL,
S2 THIMNT=H X T NITLDITR Z T2 ST OLFDONT I —E L TV D NE Al S E 7z,
INGDOERAT HZNZENI5EVIRL, 1y ar& L, ZMFECE By a T eI,
a-EREHWRRE UTAM LTc, IESATIRFIC I 2 RIEEATE O it 2 b &%, Je bR 7
7 7 4 —ETG-4000 (H 2 AT ¢ =) Z FWTHIE L, BLLEEIR (ROD) (B p@Fb~Er/ne
(Oxy-HD)EIZEH L, TOE(LEEINE L L TSME Z & O & L,

[FE5R] ATEEERE AR TI IS BT 5 a - X v OB WHKARHIL. & O Oxy-Hb Zf{k&E%
BFSHE, ZokE, ZRMERLWVCSHEEY —F 7 A€ UEOE W X - T, Oxy-Hb 8
REITO0 R 72 © Cunye, BRI & U CakE L 72 aigaiEs (ROI-F : Chl, 2, 3, 4) . A MU (ROI-R :
Ch9, 13, 18) 72 L TNZAMSMIRER (ROT-L : Chs, 10, 14) (IZRBIT DA T ORTEMN LR BT,

INDHEBMEETRTZYXND o7, WTHOREIZOWTH a-ERAMIZEY, ZMED
SRR E RN XA SN AMEIANC B o 7 DIk LT, IEERITONK T L, 4%, 2nEK
S L CRGEZ D, MOREITERS & OB LB+ T ETH D, B, AFZEIIRHF
# (25350174) DB A %= F THE S 7z,

16) FERZEE  BARLEMFES 2015 FERS
WEAEEHT 2016412 4 1 B A EERSES ()
L - T X AT L A alESE 2 (ACE2) BB D BRA%E K Y
KRG HIk ACE2 [EWE D FRIE
FRE  OEBOM" . SR, BERAET? ZIEE?
("BRHE RN, 2 (BR) ~7F FiF. *BKEKEE - E)
[HM] 3O MEITHRCRLVE LR ETS ATy ha—LEN TS, L=y - TUF
FT %R RAS) IR OGMITPELTWDLHERTH D, Foxld, TALETIZ RAS ZHERKLT D
Lo TR T UV RS (ACE) X% v — B EOmIERE SO EE 2B L T D,
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4r[al, ACE OHIFEEREF & L TR SN ACE2 OERERBE ORI EZITH & & bio, AREE TR
FA L C R IR ACE2 P 4 Wil L, Z OREE I 50 b LT,

[J7iE] 1) BRFEMH : MR R b ACE KUY ACE2 (T ififlli# s 2 v Tz, 2) #OBTHICIEE D AR -
ACE2 D7 L 45 v T1 GINFATERS 2 612, N A HOEMET Mmethyl anthranilic acid
A F 7o C R GG ARNIC w6 TH O #E S8 V-2, 4-dinitrophenyl-lysine (Lys(Dnp)) % ¥ A L 7=
Nima-Xaa-His-Lys (Dnp) % FM AR Liz, Zb—7 A & LT Ile RN FEOT I/ Bz Al
BHEEI NV —7BL L TLeu & His 280 9HOT I/ BEBGTDIRGIEE Z AR L, ACE2 (2
£ % Nma—Xaa-His A:pk & HE AR Z LC-MS TREEFRIICIBIR L7, 3) BESRIRVERIE 1L « pll M
REZBRH L, RESOSRIFZBIE Ui, BRI T %, BEER 340 nm & OO R 440 nm
THOLHE ZHE LT,

(55 ] ACE2 TE M E L & L C 19 F¥H D Nma—Xaa—Pro—Lys (Dnp) & &% L ACE2 12 L % Sy i
W% LCMS % I THRAT LT, 2 ORGSR, ACE2 Rk 3T & LT Nma-His—Pro-Lys (Dnp) ZB% L
oo FURBN ) FRIRNT DRGSR, keat/K 1%, 717 x 100 M7 s Lok b, BEROFEEEE
MCA-Ala—Pro-Lys (Dnp) FIVNV7ZAE 7.7 x 10° M s X 09 10 {5HERED BV Z LR &Nz, —H.
KEOBAAMHIRIC ACE2 FLEME (ACE2iSB) DIF(ET 2 Z L2 R L, £/ u~ v /57 4 —
THBL L 7=, ACE2iSB 0 O+ *1%, ESI-MS T304.1 LR BNz, EHIT, HNR A2 h L,
0DS X° TSKgel amide—80 Z AV 7= HPLC MZEENCT S /7 BT OfE B2 BEENE & ik et L 7=
BOACE2iISB A =aTFT7FI L EREIELE,

HEE - ATFTEO—HIE, — R T R R AR 42T K 0 AT,

17) RBHE¥E  BEATIAX—%E 8§11 BAA A~ 25 245

LB LG 2016 4FE 1 H 20 B, #riB=a s Xr a2 — Gl

A« [RIRPH LR BRI 2 O T B K 0 © O [RIRRBE L 36 B

FERF  WHFM T ERRE . ST, EERE . R
("RKHEBRSERS:, 2k IR &)

NA F > ) = ORGEITFITHTLE - HEil - FEBE - KB O 4 TRTHEINATWD, A1
& )= NOE IR N EEHT A7 DICIF ERRO4 TRICBW TEAZ R L F—TKa X NOf
WEBHETHIVEND D, BETRETIIMEYOMRE X ARERMEL 2D, A F< R
P LD D& ) — VAERCCTIIRERFR O BN ARG T 0 | [N U 72 BERAE 2 0 3= U
WHZETHREDR NEET 228N TED, L LARRS, X0 2R FRER LB (SSF)
TITFRBERIE OIFEIC L 0 BRI O A OEIUIREECTH D, & 2T, BERIEICE TN HEER:
AHfEZ SSF HIZHIE S &, B S B BRERIC KLV =% ) — VB AT H 2 EEB AT, ik
O SSF 3K TR L 72 R IS LI SE & B REa A TN L 72 b O TH Y | [AERO STl L7
B CIB R ORI A b holz, L LARRL, RFBFLUNOFERE L Ta—r
AT 4 =TV H—%WNT 52 L TEHOHIENFREL 20Tz, A—V AT 4 =T U A—Z2WINL
T IRRE D [RIREHE L R D 7R 2 T2 SSF AT & 0 T2 BER T 40g/L LA ED =% ) — )V EERT 25 2
ST LT, 1) FREKE : AW T%45E, Vol. 89, No.4, 177-180 (2011)

18) KT B 15[E ERH - EEGE LS-BT AR ARES

_43_



A LGET 2016 4F 2 H 2 B, PEEERAREGHIZERT (- <X
WA - REHET X4 T 03 VEWEESR 2 BAEWEIZ SN T
AEECE  OEiGRE . ERIE. e OF ) AET? BIgRE?

(RKH R, 2 (BF) 7 F FiF, *FKE KB - &)
[HB] v=v - 7oA T v RIS MERETHEEICBE T 2 ROBERITR S, 0@
WRERZCTHLT VX A4T v o EWRESR (ACE) X —/7 v b & U= R R & 5L O BA%E & %
MATOILTN D, &AL ACE ORFEBIE & LTRIBENTZT V¥4 T v VA H#ESR 2 (ACE2)
DOFRFOCTHNIEE AR T 5 & & BICKREHEIKIZ ACE2 FAEWE Z B2 LZ OfEEEZ I
neE L7,
[5i£] #AHaz e - ACE2 IX Calbiochem #E# A FV /=, ACE2 O T 47 v 3 v 11 YIKRAL
BeA 2 2510, N RIS HOEWE Mmethyl anthranilic acid Z £72 C RN H# G OLFE
N¢=2,4-dinitrophenyl-lysine (Lys(Dnp)) Z & A L7 #Hl 8 L ELE Nma—His—Pro-Lys (Dnp) &
AR LT,
(6 3 ) BSOS ED ) - D& 5 L ACE2 @ Nma-His—Pro-Lys (Dnp) IZ%F 7~ % kact /A& fEi%.7. 17 u M
sTTH Y BEEOHE G HE MCA-Ala—Pro—Lys (Dnp) Z W= 358 D kact/K 1. 0. 77 uM's™
Th ) ARG OB R ST, — T, SRR O A VT ACE2 O FLETEME 2 BET L7z
FER. KEOBUKIHKIZ ACE2 FREME N FET D2 Z L2 AL, K n~ 777 4 —%H
WCHEDE 2R Uz, FEWE O M) 1E, BSI-MS T304.1 LR Sz, H-NMR A2
Jb. ODS J2OF TSKgel amide—80 % IV 7= HPLC D ZEENSCT X/ BR AT ORGSR 2 BEAWE & i L 7=
FESR. KREHR ACE2 HEMEA=aF 7 IV LRIE L, =aF7F I LW hkiw o
ACE2 fHEME CTh 5,
AEE - AWFTRO T, — WAL E A R BRIEFZERT B A K 0 AT T,

19) BRFS  F18E (LELEXFERERS

FERA &G 0 2016 423 A 5 B, KR RFIRIR T v o/ X (RAATH)

A © NF 2w AV REGE ST9 B HRMIIZ K D & N ACE2 DA RESSHE) & 3R RS

FRF  ORBKERT, ABPERE" B MEBERA. ERE?, SiEmE° . SE!
(CRRHE RS, EBREE, 2 8KH R fEAT)

[BR] 7o X477 v oA 2 (ACE2) 1T, WlE o EE 2 MEHRGATHDL L= -

TURET v VAT L AICTRE LIEIREM 2 I X0 EEE TS5, 72, ACE2

IRE S il Ol bR L < Dlfiga THILL TR, SARS amF U A LV ADZFERE &

2o TS, L7eh - T, milEHRERE T8 OBl & ACE2 O TLEEY B DN EME DR

RO LN TS, UHFFE 7 L—7 TIIE M ELR 2 W cf#i 2 & b (rh) ACE2 D K &4

PEZ R, F OFEE . A FEE U 7= rhACE2 ILMIaAMU TEIWT S 4, Ao His % 7 03

EEHTZ ECTO KA A N EEMIICERE Lz, & 2 CAME T, BEEE KA A B8O CYT0 K

AA L EBREETCO R A A T His Z 7 & ARSI U 72 w1 Es M (s) ACE2 @ ¢DNA %43 2 #i# 2 X

X2 UANVAZHATHEE L, gk BRI &Y ST sACE2 DORBL 2 AT,

[HiE] Mz % 2o oA )L Z2AO/ERNZI Bac—to—Bac > 27 A (Invitrogen) Z A=, HHY
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Bt aEETH T AT 7 —_7 X —% In-Fusion RS K WAESE L, KIGE DH1O0Bac % JEE R
Bal7o, SRR RN T U ART Y a TRV AR LT 2 N7 I R DNA % ST9 i~k Z >
27473 arl, MHBZAF 2 VAN ZAEFER LT, M AT 2m DAV 2% SE9 Mifaic
JRYL L EJE 0. 1 pfu/cel ]l TGS THFER L, —HEBIZYH 7D 7 Uiz, HEHE Sy &M E 5y
(20T & DI HER IR 53 388 i R T X 2 Rt | R PN R MR 5y & ARESPE BT o0 2 50 Bl L 72,
ZALBIZDOUNT SDS-PAGE 4TV, CBB Yuth & w41 ACE2 fiikds LMY 8L His & 7 k% ]
Wz 22 TuyT 47 NLHCEIGENEE 2 W2 BERTEERIEIC L Y sACE2 D3
BLEEh A2 T,

[FE5L L 252] MU A F oo 7 A VR L 0 IRYEE5%S 4 AR To /G R. Bk 2
HEDDAEMEBENIRKEELTL, XX a2 U A L 2AOEENRHER I, £ 2T, MaNE sy
IZOWTHOEEEREEE AWV TIRNZE A, ACE2 IFMHIZES 1 HEMGHML, 2 A H
eI DA 2R Ui, S B, AR RIVENER 53 & AREEPERE 43 (2 DUV CHL ACE2 Fiik & v 7z
VIAR LTy T 4T ETolcl 2 A, MW RIENER 7 & REPER 5> O 712 sACE2 H3FR
Do, HFAEPER SN TND Z ENgnolz, —F, BHESIZOVWT, ACE2 [HMEIE, Y
2 HEIZKE<SHIML, ZNLBIEEDME /o7, EHIZ, Bl His ¥ 7HifkE W= v =
AP Ty T 4T Tolol 25, sACE2 Oy T BTSNy RSB S L, His ¥ 752/
% sACE2 EEHIIC U S TWD Z & 3o Tz,

20) HERZE LRI EE F81EESR

HFEH EHET 2016 £ 3 H 13 H, B KRS (KRETH)

A - BRI XA T X AT s AR SR 2 DARPE & R

HEE  OBH AT, AmRFEAT, AR, Sk, BRE? PR, SEDHES.
TR (P RKER, CEBREME, Rk H R ft)

[Bf]  WEEWICRBIT 2 EERMERGRICL= - T o XFTF o %0 RAS) 5, =

DRTIK, ToxXAT v B (ACE) ICL W REWROT X470 v 1 (D) iEE

BT X470y 11 (AL (CE# SN, EEFZ251 &3, IOITIE, Al 2588 &

L CRAS ZBITFRET L, O EORREALHI#ET 5 ACE2H W2 S 47z, ACE2(E, TEMEARLD ATT

MOT X I BEEISZUM L CT VXA T oL U I-TAEWT 5 2 L CIlE AR S, ER

TaEL, Fo, ACE2IXRES, i, Dhf, THL#R EL < Olfigs THRELT 5 Z L X SARS (FEE

SEMERSHERR) a0 F A N AD L T X —L {25 2 ERHE IR TWD, RIFFETI,

ACE2 D FEAB 72 M RERRNT & E DILEWE 72 b NI TUEME ORKEZ B L, RHRMREERICLS

FHHE % B B (rh) ACE2D A FEFS K OME B 2 O Re AT 21T o 72,

[J71:] 3 Ml His # 7B ZFHML7Ze F 71 ACE2 cDNA % PCR (2 X 0 #4805 L, pFastBacl

ORIV e R TrE—F—FROFAL, N7 A7 57—~ ¥ —pFastBacl-ACE2-His6 % i{F&

L7, X 5HIZ Bac—to—Bac A7 A (Invitrogen) ZHWIE(IERM N T AR g itk

DAIHEZ N 7 I R DNA Zi% L., Zhad SPORBHMIIC NI v A7 =7 v a 352 & Tl

ZNF 21 7 A VA (VACE2) Z{ERLL 7=,

B FE1~2 x 10° cells/ml 0 ST HUAINIC vACE2 A Jf % B E (MOI) 0.1, 1.0, 10 pfu/cell

THEFE L, 28°C CHH MRS R 21T o 77,

[ L EZ]  MOI 0.1 THRRYLEEZITV, 24 BRiE 2 L ICERE L 72 85388k 2V TR TR M
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ELVTAZ T aT 478D rhACE2 DAEFEREB ZFH~72, £7°, MiflasmCiiE&E 2 0 H
DIBRIZIEMED RO B AL, FiHis Z ZHkEZ W =22 7 a7 ¢ 27 Th rhACE2 D3 K3
B Sz, —7 . By TITEE R %S WIEER R 5z b DD rhACE2 D3 Rtk
SNenotz, 2T, BEHIEIZOWTHL ACE2 fifkZHWiev =227 as o v Fx{To
7L 2 A 3 HHLBIZHRZ N RBRO LT, 2O & X0 ERPHIICISV T rhACE2 1%
His # 7% &te C Kl TGRS v, MRSMIIRM L T\Wa 2 L ingnoiz, T OMilasNR
L E D MOL RIFETHFEETH Y | His # VRl rhACE2 DAEFERIZ H R ERETRO b
72572, rhACE2 DAEFEITIT D A /L A DD 7e < FLERHIRE R RE 23 B MOL 1.0 pfu /cell 235 L
TV EEZEZBND, BT NI- 774 =T 4270~ 7T 7 4 —|Z8Y &EMED rhACE2 735
BV, BB 500 ml 472V 9 1.7 mg @ rhACE2 3G bz, £7-. KRS o 5 G
AT B ONN K 7 2 BRECHIFRAT HAT > 7,

21) BR¥ER : AABREMFES 2016 FERS
FEFE EHET 2016 4E 3 H 28 H, JbibE AR (FLRH)
A AR K D-T7T AT XUy RRTFF L —F (o= —P)

T — 7 O L IEE
FRE - OEBE . FHEDMR (CEER. 2KE R A
[BH] 2hvE T, —EOMEOMIEIZ D BT XV BOIFET 5 2 LB HIVTW D, T4,
WIEOERNIZ OO DT I VB D BRT X VBESHT 24 VXV EOFETHZ LN
AHEIN TS, SHIZ, 26D DERT I EEntkx p)Rie L BT 5 2 LRI T s,
FRIZ, D- 7T ARG X UBMNER SN TEBY, 7I8A K B XU NI ETIET ANT X UBEED
DBIERNT IuAf RE NI EORELESIER T ZEPRBEIN TN D, @EDIL D-T A%
TX VR RXTFH—VHEFER (Paenibacillus sp. B38 ¥R) Z#/yEETd DL L bic, FEAT
LS % paenidase (VR =& —) sk L. FOMWEEHLNI L Y, AT 4 1%, paenidase
DT 2 BBESIEHEEE b OFHEAE R —S 2 n—= 7 L, KIBEICB T D 8BE2{T)H &
EBIT, END ORERIEWEZ T~
(5] 7 2 7 BREHIOFRIPEREHT 1213 BLAST & ONMEROPS 77— % X— A & I\ o, KIGHEICEH
\J BB FEE R OFRBUTIL, pET-28a KN Escherichia coli BL21(DE3) ¥k V7=, BESETE MM
ENLEE D D ETITo72 Y, A En Y —%F U 71X MOE (Molecular Operating Environment,
CCG ft, HF &) Z#HNTIToT,
[# ] Paenidase @7 X / BREHIOFIEMEA N L7z 2 A, Fix O B-lactamase,
penicillin-binding protein, D-Ala-D-Ala carboxypeptidase & 35~50% DOfREMHENHH Z &
MHABNIRoT, ZbD b, BRAN—FROT I BEE—EEROE W 3 FHEOKRE R
—7Z7 (D14, DF, JDR) #EIRL., BIEFEREIToTo, DEIC, KBWEICEWTINHLDRER
— 7 HRBPSETL A, BTV T X BEREE2GD Z LICkH Lz, 2250 T, &
DIV AR X SR IZ DU T Sue—D-Asp-MCA S fRTE M 2 iR L 7o . D14 1 3EME AR L7223, DF
KON JDR (XM A R & 72072, S 5T, paenidase, D14, DF, JDR OFER—ET U T %
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1TV, TEMESSALITEE 5 ANTNLE T D7 2 FRIBICHOWTHRNT L7, £ OFEE, paenidase (VD14
(D-Asp FEIRIEYES V) IZBWTT I BBIREN—E L, 723752 DF LU JDR (D-Asp H&E

SIRTEMEZR L) ICHBWWTT IV BIREN R D b DIE, 6 WFFET D Z LW LN E ol

F72. DF XO* JDR (21X paenidase KON D14 IZHEVEEDS 1 WFTAET D Z E RO N L o7z,

UL ED#ERIZL, paenidase DB EL ZT 292 T, AORFENVITRLEEADN

Do

1) S. Takahashi et al., J. Biochem 139, 197-202, 2006.

22) RRFE ARBRZEFESE 2016 FERS
FEH LGP 0 2016 4 3 H 28 B, FLIRTEE LSRR — vl (FLIR )
A IO MEAT — V& VR E Ry B REE & ORMR
FeFRAE - Ofex R V3 Z0HERE . RFSCF 2, S —RR 2, /MKIEZ *, BEH] !

CRKE R, 2R ADA T4 b A AT w7 SEKEBEKEE - AEIR)
[HE] VARZ 2B IZ, VUIBE, aL 27— LBl OREOx 271, FHEIE 72 H N
TRYRE R TENSRLRRRLF TH D, ML, SHEE~OIRE (FIZHHEENE =202
T —)) OfEE 72 BN S IR IEE ORI A FH 9 7212 VLDL (Very Low Density Lipoprotein) .
LDL (Low Density Lipoprotein). HDL (High Density Lipoprotein) @ FBL 3 FED U R X LR 7 ' EH %
BT D, Fox ZWEEE, FFHIROSMEAT = L VR X EREACE CHEBERGHS Z L %
W L, VRZ R ENTFROH 22255t~ — I — & LT TE gtk 2R Lz,
Rl 7> & BRI~ D M EFF BRI S S M STV DR, VRS Lo B RIS HE il L7
BlE7Z2, £ 2T, KRB TIL Y RNE X7 BREEARR A TEIEIC . @i~ AR TR 1 2 5
AU T BV R & 370 L, IFRRSRAIR 7 & U AR & X7 B EEARE D BIfR & Mt L 72,
[Fi£] & b HZEREHIE UETT-13 MR I T ARR SEAER 5K F FOXA2, HNF4a 36 X OVHNFla 238 A
L. THENLERNCIBIT DMk Z 857 L7z, Bz L7ofaRRic oW T, MlPIcE R &
OSHIRRAMCSWm L- s B L O a v 2T e — v a @& L, £7-. 2 bk s E 3
REE s RE DB B % Real-time RT-PCR CTHE& L7-,
[K55] FOXA2, HNF4a 35 J O HNFla WAL O EMRIEBLERIC oW T H Mg~ e 6 L Ot
I L AT B — )L OGUANTIRD BV Do 723, HNFda 35 X OVHNFla Z2ER B CIIfifgi~o
PERR B L2 L AT o — )L OFEBE AR b, Bis FRBEMNT ORER, INFla ORI
(280 VLDL/LDL O FET R Y AR L /X7 E Th % APOB DIELENDHENMER TH D Z &, HNFla
DOFBUZL Y VLDL ORA - DWICBEE5 T2 78y —A ) 7 Uk Y Rigiks 87 NITP O
HELENEIE Th D Z ENENENHB L7e, LALLM 5, APOB 38 L TUNMITP OFEBLE )
+3 ThehoTlz7z®, HNF4a 36 LU ENFla O W2 E B TRl ~OF BB L= L 27
02— LD UDFRD B AV Dy o To EHERI L 7=,
BIfE, HNF4a 38 K OVHNFla 2 Z2 @RS IF B 2 MIakk 2 B U, Hifash~o el L Ot
IV AT O—LOSWERBT D EE BT, VRZ T EARRICEET 5 IEE A H B s+
DI B BT 2 D TN D,

23) BERFE  BABEFES F 121 KRS
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FERA LT 0 2016 423 A 29 A, AARBREAMBERY GURE )
L« U iPS HIIRORBNLZ BIE L1z, EVANARY Z—|Z XD @Esh&e~ v A iPS Hiflafst
SEEEAT O B RS
FRF  OFHES ' MREA ' HEH ' e ERA . e RE DA
fHEE— 2 IRIEZ !
(KRBT - A&, “FKH R AT, ° BAERET - )

[ B8] AWFZEE CITARA Y BEERZ EAMIIERT 572012, iPS MO BNLAFRICE
F L7, AWFFEIE, iPS MIRROBISLICE T 5 BB HIN A BH+ 2 2 L 2 B & LT, piggyPac b
TUVARYS VAT REVR T =27 aEERNWDZ EICEY, w7 R iPS Milag mghEE CIE
R 2 H A & B L7z,

[FIE] GrP BT 2MIAATER Y 2 —%, FRICHB SNV R 7 =7 v a UK GE 7 )
ZHOT~ U ARSI B R T8 A LTz, 2 B, ~F 2 b 33342 IC K V& RE L,
B FEAREEN L, ROEADRRE DTV R T 27 v a VA2 AWT, 7 R iPS
HMIRFEE piggyBac 7 2 — %~ U ANAFHRHEF QIS EBIR FEA L, iPS MBI 2 HiH
L7,

[FEF & &%) ViaFect # W2 5GE, BOBIEFEAGENE N L VA Lz, ViaFect |2 X
Y iPS MNFAEE piggyPac X7 X —w RRHESFMIIRI B In A LIZRER, F—2koao =—Fik
BEOTNABY) T AT 7 Z—BIEMENREINT, ZOEEXOT NI T4 A7 72—t
2 =—0O&RFEIT0.2 9% THoT,

24) HERF= BAFEFE F 121K

FERA LT 0 2016 423 A 29 A, AARBREAMBERY GURE )

B4, FCRAIZ X 0, FIMIRRICE 2 I RTESH I O TR A (e 35 « M1k & A= Wpid it oo B

FeFRAE - O KA ', &ML S, B B AR B R AR RN L vk IEZ !
CRKH KRBT &R, 2B H R AT, °BKH &)

[HB] ~ 7 AOIRFAEIZIBNT, FCF4 ITIRMRTE I M 7 i R 1~ Cdb> 5, FAT= B 1% FGF4

WIS IC LV, U ARSI D SR RT3 # 8N+ 2 2 & 2 7R L7z, % Z T FGF4 &R

SIREIZISHT 22 L 2BRE L, AWIEMEZ R L7z FGF4 ORI Z HiE L T\ 5, AifF%EIE~

7 A FGF4 Zfl & LT, AWIEMEICEERERA FET 572012, N KinfflsEk 2 s L7 FGF4

ZBA%E LT,

[FiE] B8R~ 7 X FGF4 FBI~ 7 2 —3 FAMEE L7z, FGF4 (Kuroda) 1%, B MZIUWCTIHMEH

BRANVHRE ST N RN RIS L, FGFA(= 7 KA A U)X, FGF 77 I U —D a7 KA A

Y ORIIET Do FGF4(ACys™) 1% S-S G Z L T 7\ N KiEfEA CH D, Zhbx Kk

FIZE DRI, ~NY BT AR ORRERL T, FT, U A BARHE Rk 2 H

VR RREE A E TG 1 2 R L 72,

CRER] ~ U BT ALY, 260 FGR ZHilTc& =, Lo L, FGFA(ACys*)IZBW\T,

AT URERRED R E RBEINRIE S T2, — T, WD FGF4 (23U T b Ml e e e s 23

B S iz, BUE, Cys 7RHEE%E Ser BAEICER I WL 2 L2 LY S-SHEAZETE 22\ FGF4 %

FARLL, ~%Y UAEARE & MR ETE M~ DB DWW TRET L T 5,
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25) BRFR: HAREFS % 121K

FERA LT 2016 423 A 29 A, AARBREAMBERY GURE )

FEEA -~ v AWM B3 L2k A A& o378 EGAMIN 1%, #&E K NANOG & ~7 o &K
ZIERT %

FERF ¢ BPEML L AOHLERAR ' BRRAA . HEA OREY 1R IARIEZ !
(BRI KEE - A&, 2 FK H R AT

[HA] ABFE=ETIX, BRIZI T 2 Mlai bl EieE 2 4 27201, ~ 7 A9IHIIRICE
W OB EIIN T 5 mRNA 2 RFR L, R A A X /X7 E EGAMIN 2% R L7-, ~ 7 A ES filfgic &
VT EGAMIN Z 3R S E 72556, ROMIRENZE SN D Z LRI TS, —KIZA A
I B R BB AR E TR L CHERET 5 2%, EGAMIN OB AKRIERIIAHTH B, £ Z TAWFSE
TSI RRIEIZ K 0, EGAMIN & 78 A A% L /X7 B NANOG, F 7213 0CT4 & D~T v HAIRDIEK,
B L OVEGAMIN |2 & B2 R EEAS KD DWW TR LT,

(5] ES Mfass Ay 72 & 2 /X 7 VR BL L T e MBI Hke 293T #ifiZ, NANOG - 0CT4 -
EGAMIN - FLAG & 7" fst il EGAMIN 7 {51 L2 it i) 8 B & TRl 2 S U, s bbpg s it L7z,
Western blotting (2 & ¥, NANOG % 7=1% OCT4, FLAG % Z'f}11 EGAMIN & kb L 7= EGAMIN Z i L
77

[R5 5L38 L OVE 2] NANOG & EGAMIN 234EyLd 2 Z L aVR &7z, —7, 0CT4 & EGAMIN O IEykix
M &2 hvo 7=, £ 72, FLAG 701 EGAMIN & EGAMIN O3Eybid#k H S /e dr- 7=, 1E- T, EGAMIN
I3 NANOG & ~T e EHAEREZIR L, RoOEREBOLEMIZHLETLEB52 065, £, EGAMIN
FREEAGERER LN EAREB ST,

26) RRFR: HAREFS % 121K

FERA LT 0 2016 423 A 29 A, HARBREAMEERY GURE )

L« ~ 7 AR B FE R Lo A A2 LR 7 8 EGAMIC {2 X 5 iPS e oo 4 ST Ae i 2h 5

FRHE O HMEAR ' B EM L RREAA L A RE U mHE -0 IMRIEZ !
(KR KEE - A&, “FKH R EAT, ° BRAEKET - &)

[HA] ABFFEETIE, ~ v APWIIRES KO ES Ml THRILL TV D EGAML R A 4% 37 G RE

(EGAM1, EGAMIN, EGAMIC) ¥/ L7-, 7= EGAMIN 35 X UVEGAMIC 1%, ES flfiddA/MMBIRIER %2

EALT D Z EMWRENTZ, Z 2 TARFZETIE, EGAML 7K A A4 % L /37 ERE D[RRI LS~ 7 A iPS

HRE DRESEZN RN KAE T B DV TR LT,

[J71E] thdic, ~ 7 X ESflifid &~ 7 A iPS MIIZ351F D EGAML 7R A A% > /37 ' mRNA D%

BRE— R LT, RIZ, ~ T A iPS MIBAOBILOBIZ, EGAML R A A% L X7 BEEDO W

Nz RIRHCHBL S W7z, iPS MlROBIIRE#%, B~ — T —TH2T7 VAV HRAT 74—

B (AP) {2 R L7z,

R L EL] ~ 7 2 iPSHIIZEBWTH, ESHE & FIARIC EGAML 78 A A& /8 7 EEREDSFBL L

TWBZ &, DEFERTH ORI AT — N ES fll e L —FHLTWAZ ™AL, 72,

EGAMIC ZRIFFICRBLEE S Z LIk, ar he—A LB LT AP IR n =— BN EE

WHIINd 5 Z R &N, LEDZ EnD, iPS MO OFRIZ EGAMIC % [FIFIZR I S8 5
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Z X2k, iPS ORI ST AR T X B[ REMEN R SNTo, BIME, EGAML 7R A A4 # X 7 RN
iPS IR DSV IZ 5 2 DRI O W THET ZBRR L T\ 5,
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6. SERFEERIIBE (114F)

1) 3§3CREA : Aralin, a type II ribosome—inactivating protein from Aralia elata, exhibits
selective anticancer activity through the processed form of a 110-kDa high—density
lipoprotein—binding protein: A promising anticancer drug.

ZE 4 - Hiroko Otsuka, Yoshitaka Gotoh, Takashi Komeno, Takahide Ono, YasushiKawasaki,
Naoyuki Iida, Yoshio Shibagaki, Seisuke Hattori, Makoto Tomatsu, Hirotada Akiyama, and
Fumio Tashiro

MESEA « Biochemical and Biophysical Research Communications, 463, 117-123 (2014)

FATH : 20144210 A 10 A

2) #SCRHEA : Processed soymilk effectively ameliorates blood pressure elevation in
spontaneously hypertensive rats.

E# 4 . Md Alauddin, Hitoshi Shirakawa, Kazuyuki Hiwatashi, Atsushi Shimakage, Saori
Takahashi, Mamoru Shinbo, and Michio Komai

Mesk4 . Journal of Functional Foods, 14, 126-132 (2015)

FATH : 201441 H 29 A

3) FaCRE4 : Inhibition of HIV-1 reverse transcriptase activity and HIV-1 replication by
Brasenia schreberi (Junsai) and Petasites japonicus (Fuki) components.

EE4 . Tetsuo Hisayoshi, Mayu Shinomura, Kanta Yokokawa, Ikumi Kuze, Atsushi Kinoshita,
Kumi Kawa ji, Eiichi N. Kodama, Keishi Hata, Saori Takahashi, Satoru Nirasawa, Shohei Sakuda,
and Kiyoshi Yasukawa

Mesk 2 . Journal of Natural Medicines, 69, 432-440 (2015)

F1TH : 201642 H 18 A

4) FHCREA : Partial inhibition of differentiation associated with elevated protein levels
of pluripotency factors in mouse embryonic stem cells expressing exogenous EGAMIN
homeoprotein.

2F 4 - Shiori Sato, Masato Nakazawa, Yumi Kihara, Yusuke Kubo, Yuki Sato, Takahiro Kikuchi,
Asumi Nonaka, Akira Sasaki, Jun Iwashita, Jun Murata, Masahiro Hosaka, and Masayuki
Kobayashi

MESEL ¢ Journal of Bioscience and Bioengineering, 120, 562-569 (2015)

FITH : 201543 H 26 H

b) Fa3CRE4 : Surface plasmon resonance application study using immobilized recombinant
human renin to screen for renin inhibitory activity.

2F 4 . Takeshi Gotoh, Ken—Ichi Kikuchi, Kazuyuki Hori, and Saori Takahashi

MESEL o Japanese Journal of Food Safety, 22, 18-24 (2015)

FATH : 2015644 H 24 H

6) FSCEEA @ ~ U A ESMIRRIC IS B R A A& 737 B EGAMIN ¥ 72 1% EGAMIC DRI FEIZB
RO ERICEES 5 Wnt 77 I ) —BInFORRALFHFET 5.

EEA iR, ERRRER. AOMUEAR. PR EML, Mex REr. MKIEZ

MERE4 - RULERPETF R 65, 14-21 (2015)



FATH : 2015426 A 15 H

7) #3C&E% : Nicotianamine is a novel angiotensin—converting enzyme 2 inhibitor in soybean.
#H 4 . Saori Takahashi, Taku Yoshiya, Kumiko Yoshizawa—Kumagai, and Toshihiro Sugiyama
MesE4 . Biomedical Research, 36, 219-224 (2015)

FATH : 2015426 A 24 A

8) FIUE4 : K OFF O MEMHMEITOVT (#EHH)

EE4  EiEIR

MRS AABBEWREE 110, 636-648 (2015)

F81TH : 201549 A 15 H

9) ML : KR OBREMICRIET Y VIEERY) v —0XE

EHA  ERE

MESEA « Journal of the Japan Institute of Energy, 94, 1098-1104 (2015)

JEBEH 20154 11 H 20 H

10) FG3CREA : Fermented barley extract supplementation ameliorates metabolic state in
stroke—prone spontaneously hypertensive rats.

EEA . Ardiansyah, Hitoshi Shirakawa, Puspo E. Giriwono, Kazuki Oguchi, Kazuma Ueda,
Hideki Hokazono, Kazuyuki Hiwatashi, Saori Takahashi, Shoko Sato, and Michi Komai
MEEE4 © Bioscience, Biotechnology and Biochemistry, 79, 1876-1883 (2015)

4T H 20154 11 A 30 H

11) FRSTREA : W HRT VX4 T v v B HEER 2 (ERWE BT 2%

EEL  EERE. NERIEE, IO

MERE4 © HORBRIERJEAT I 37, 46-58 (2016)

F1TH : 2016 43 H 31 H



1) RCREA : Aralin, a type II ribosome—inactivating protein from Aralia elata, exhibits
selective anticancer activity through the processed form of a 110-kDa high-density
lipoprotein—binding protein: A promising anticancer drug.

ZE4  Hiroko Otsuka, Yoshitaka Gotoh, Takashi Komeno, Takahide Ono, YasushiKawasaki,
Naoyuki Iida, Yoshio Shibagaki, Seisuke Hattori, Makoto Tomatsu, Hirotada Akiyama, and
Fumio Tashiro

MEZEA « Biochemical and Biophysical Research Communications, 453, 117-123 (2014)

FATH : 20144210 A 10 A

By« Aralin from Aralia elatais a newly identified type 11 ribosome—inactivating protein,
which preferentially induces apoptosis in cancer cells. In this study, we identified that
the aralin receptor is a 110-kDa high-density lipoprotein-binding protein (HDLBP), which
functions as a HDL receptor. The sensitivities of tumor cell lines to aralin were dependent
on the expression levels of the 110—-kDa HDLBP and its forced expression in aralin-resistant
Huh7 cells conferred aralin sensitivity. HDLBP-knockdown HelLa cells showed a significant
aralin resistance 7n vitroand in vivo. Conversely, ectopic expression of the 150-kDa HDLBP
resulted in increased aralin sensitivity 7in vivo, accompanying enhanced expression of the
110-kDa HDLBP. Thus, these results showed that thell0O-kDa HDLBP in lipid rafts acted as
an aralin receptor and that its expression levels determined aralin sensitivity, suggesting

that aralin could be a promising anticancer drug for HDLBP-overexpressing tumors.

2) Ea3CRE4 : Processed soymilk effectively ameliorates blood pressure elevation in
spontaneously hypertensive rats.

24 © Md Alauddin, Hitoshi Shirakawa, Kazuyuki Hiwatashi, Atsushi Shimakage, Saori
Takahashi, Mamoru Shinbo, and Michio Komai

MEZE4 « Journal of Functional Foods, 14, 126-132 (2015)

FATH : 2014 4-1 A 29 A

FIH) : Processed soymilk was produced from original soymilk by treatment with commercially
available proteinase (PROTIN SD NY10) to generate inhibitory peptides against angiotensin
I-converting enzyme (ACE) and was investigated for its hypotensive effect on spontaneously
hypertensive rats (SHR). Processed soymilk significantly decreased systolic blood pressure
in SHR at a dose of 0.167 and 0.583 ml/kg body weight after single oral administration.
Chronic administration (3 weeks) of processed soymilk significantly reduced both systolic
and diastolic blood pressure elevation at same doses in SHR. After chronic administration
inhibitory activity of ACE in serum was found significantly higher compared to non—processed
soymilk whereas similar in thoracic aorta. Serum angiotensin II (vasoconstrictor) level
was found significantly lower compared to non—processed soymilk. Serum and liver lipid
profile was found almost similar to non—processed soymilk. In conclusion, processed soymilk
ingestion may have high blood pressure lowering effect and ameliorate cardiovascular

diseases related to hypertension.
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3) E@3CRE4 : Inhibition of HIV-1 reverse transcriptase activity and HIV-1 replication by
Brasenia schreberi (Junsai) and Petasites japonicus (Fuki) components.

ZE4 ¢+ Tetsuo Hisayoshi, Mayu Shinomura, Kanta Yokokawa, Ikumi Kuze, Atsushi Kinoshita,
Kumi Kawaji, Eiichi N. Kodama, Keishi Hata, Saori Takahashi, Satoru Nirasawa, Shohei Sakuda,
and Kiyoshi Yasukawa

MEEE4 « Journal of Natural Medicines, 69, 432-440 (2015)

FATH 1 201542 H 18 H

FEH) + Human immunodeficiency virus type 1 (HIV-1) reverse transcriptase (RT) possesses two
distinct enzymatic activities, RNA— and DNA-dependent DNA polymerase and RNase H activities.
In the current HIV-1 therapy, all HIV-1 RT inhibitors inhibit the DNA polymerase, but not
the RNase H, activity. We previously reported that ethanol- and water—extracts of Brasenia
schreberi (Junsai) inhibited the DNA polymerase activity of HIV-1 RT [Hisayoshi T et al.
(2014) J Biol Macromol 14:59-65]. In this study, we screened 43 edible plants, and found
that among them ethanol— and water—extracts of Brasenia schreberi and water—extract of
Petasites japonicus strongly inhibited not only the DNA polymerase activity to incorporate
dTTP into poly(rA)—p(dT),; but also the RNase H activity to hydrolyze the RNA strand of an
RNA/DNA hybrid. In addition, these three extracts inhibited HIV-1 replication in human cells
with ECs, values of 1 to 2 + g/ml. These results suggest that Brasenia schreberi and Petasites
Japonicus contain novel substances that inhibit HIV-1 replication through inhibiting the

DNA polymerase or RNase H activity of HIV-1 RT.

4) FCREA : Partial inhibition of differentiation associated with elevated protein levels
of pluripotency factors in mouse embryonic stem cells expressing exogenous EGAMIN
homeoprotein.

ZE 4 ¢ Shiori Sato, Masato Nakazawa, Yumi Kihara, Yusuke Kubo, Yuki Sato, Takahiro Kikuchi,
Asumi Nonaka, Akira Sasaki, Jun Iwashita, Jun Murata, Masahiro Hosaka, and Masayuki
Kobayashi

MESEA © Journal of Bioscience and FBioengineering, 120, 562-569 (2015)

FATH : 2015 4-3 H 26 H

B : We previously reported that transcripts encoding the homeoprotein EGAMIN are expressed
in preimplantation mouse embryos and embryonic stem (ES) cells and indicated that exogenous
expression of EGAMIN inhibited differentiation of ES cells. In order to clarify the
mechanisms underlying maintenance of the undifferentiated state by expression of EGAMIN,
we generated mouse MG1. 19 ES cells stably expressing EGAMIN. In the presence of leukemia
inhibitory factor (LIF), Egamln-expressing cells showed accelerated growth with a
significant increase in Myc expression. Control transfectants with an empty vector formed
relatively flattened cell colonies similar to those observed in parental, feeder—free
MG1. 19 cells. In contrast, Egamln transfectants formed tightly aggregated cell colonies

with increased localization of CDH1 at cell-to—cell interfaces. The levels of core
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pluripotency factors, including POU5F1, SOX2, and TBX3, were also increased. The expression
of EGAMIN resulted in no obvious changes in the production of receptors, protein kinases,
or transcription factors involved in the LIF signaling pathway. However, the expression
of Tbx3 transcripts was induced, and although the expression of genes encoding POUSF1, S0X2,
and all genes downstream of LIF signaling examined was almost unchanged. In a clonal
proliferation assay, the undifferentiated state of Egamln transfectants was better
maintained than that of the control. Overall, we suggest that ectopic expression of EGAMIN
could encompass stabilization of the undifferentiated state by increases in the cellular
levels of pluripotency factors and the promotion of cell growth in a nearly independent

manner from the enhancement of LIF signaling in MGI1.19 ES cells

5) Ea3CREH4 : Surface plasmon resonance application study using immobilized recombinant
human renin to screen for renin inhibitory activity.

ZE 4+ Takeshi Gotoh, Ken—Ichi Kikuchi, Kazuyuki Hori, and Saori Takahashi

MEZE4 « Japanese Journal of Food Safety, 22, 18-24 (2015)

FATH : 2015424 A 24 A

BL#) : Renin is an important target to be inhibited for the treatment of high blood pressure,
since the enzyme catalyzes the first rate—determining step in the renin angiotensin system,
which controls blood pressure in mammals. Renin inhibitory compounds have been found in
several foodstuffs, soybeans and cereals, and identified as certain saponins and
unsaturated fatty acids. The present study determined SPR responses of saponins and
unsaturated fatty acids using recombinant human (rh)-renin, which were produced by insect
cells baculovirus expression system and immobilized to sensor chips, and demonstrated that
there is fairly well correlation between SPR responses and half maximal (50%) renin
inhibitory concentration. In addition, SPR responses of several legume extracts to the
immobilized rh—renin mostly agreed with their inhibitory activity. These results indicate
that the SPR analysis with immobilized rh—renin is applicable to the screening of potential

renin—inhibitory compounds from natural foodstuffs.

6) FRICREL : ~ U R ES HIMLIZ BT DA A A F 237 B EGAMIN % 72 i EGAMIC D3RHI I8
ROFEIRICEET 5 WInt 77 IV —BEFORRLFTET .

L R, R, SEHER . BREL fEa REy. MRIEZ

M4 o AUbSRETF S 65, 14-21 (2015)

¥1TH : 201546 H 15 H

B Fox 1T, ~ v AMHIIRE L OVES MIRIC BN TIEELT D EGAML AR A F & L3 7 B EE EGAMIN
BLOEGAMIC 3R L7=, ~ 7 A BS HIBICBW T Z NG Z5fRR S =54, Ro[BIRED
HEFF S L < I3 MBIC BT 5 Z LRSS IVTW A, —J, EGAML 7R A A2 X 7RI
T TR, HERBOFABRTLERRALTWDZ L LY, BEEHBOERICHLEET S 2
ERHEEESND, £ ZTARMETIE, MOBEERICESBEEG T LN TnDHHA
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AV WIT Za—FR9 5 Wnt 77 IV —#fxt (£19F) (ZEHL, ~7 & ESHlaizii) 54
B R EREOBRHIRBUC LV BBLNFE SN DD, DNA ~A 7 a7 VAT 2T A 2 U —
=V T EAT o1, EORER, EGAMIN SRR BLANAL I K O EGAMIC SRHIREEMIZI\VNT, Wnt2 -
Wnt3 « Wnt4 « Wnt6 - Wnt7a « Wnt10a - Wnt10b DIAMEZRIE ML Z [FIE Lz, 7=, WNT O F8ARpEA
M TH D, EEMEO~—T—BIEFORBENFEINLZ bR L, LLEORRLY,
~ 7 A ES a2 31T 5 EGAMIN 38 K OV EGAMIC D s HLIE, ERGHRIZFIR X 42 WNT pEA A
DR ERET S 2L, LT Wt 77 IV —BEFORAZFET L enFZ26N0DH, T
72PbH, EGAML RAAZ AT ERHIINGZ LT, ~ U RRDOTERRIZAICEE-3 2 flaeMEAs
B2 D, AR X VLI FRIE, My v BRIIERE DX EMOFEAIT HEES
5952 L amkd s,

7) #3CRHA : Nicotianamine is a novel angiotensin—converting enzyme 2 inhibitor in soybean.
#3454 © Saori Takahashi, Taku Yoshiya, Kumiko Yoshizawa—Kumagai, and Toshihiro Sugiyama
MeSE4 © Biomedical Research, 36, 219-224 (2015)

FATH : 201546 H 24 H

B3] : Angiotensin—converting enzyme 2 (ACE2) is a carboxypeptidase which is highly
homologous to angiotensin—converting enzyme (ACE). ACE2 produces vasodilator peptides
angiotensin 1-7 (A1-7) from angiotensin Il (AII). In the present study, we synthesized
various internally quenched fluorogenic (IQF) substrates (fluorophore— Xaa—Pro—quencher)
based on the cleavage site of AIIl introducing N—-terminal fluorophore Amethylanthranilic
acid (Nma) and C-terminal quencher V-2, 4-dinitrophenyl-lysine [Lys (Dnp)]. The synthesized
mixed substrates “Nma—Xaa-Pro-Lys(Dnp)” were hydrolyzed by recombinant human (rh) ACE2.
The amount of each product was determined by LC-MS with fluorescence detection and it was
found that Nma-His—Pro-Lys(Dnp) is the most suitable substrate for rhACE2. The £, k..,
and k.,./K, values of Nma—His—Pro-Lys (Dnp) on rhACE2 were determined to be 23.3 puM, 167 s,
and 7.17 pM! s!, respectively. Using the rhACE2 and the newly developed IQF substrate,
we found rhACE2 inhibitory activity in soybean and isolated the active compound soybean
ACE2 inhibitor (ACE2iSB). The physicochemical data on the isolated ACE2iSB were identical
to those of nicotianamine. ACE2iSB strongly inhibited rhACE2 activity with an ICy value
of 84 nM. This is the first demonstration of an ACE2 inhibitor from foodstuffs

8) LA : R ORO®MEMBIWEIZOWT (HFEL)

EBEL . BERRR

MEEE4 © BAMESEWSFE 110, 636-648 (2015)

¥{TH : 201549 H 15 H

B BRI SR L W HARADAETRICRPERVEME LTBESNTE -, BERRICE
W, MR —2 L L TEHERVEAZ SO TEY, 1 HiIZkbE— ANk 1T,
K6 A, HE1M, BRI 2 ARTH/IN TR YR WiEEELE-> TWD, £2, BiEER
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(BVG 29 ~MFn 8 4F) DREMRFTH D [W=F~/r X (W64 11 H 3 HF) ) 12X
(M=t~ 7 X B=%t~v7 A~ (FlE) ~—H=Z KNG MM Do )BT 2 T
Fanahd VT IThTav=A LA~ EOFRBRH Y BRI TS R
X HEAEGFICHEERMVEL HD TN ERMA x5, RMITREFHRNO EX I VESL
BT R BEE LGOI EITEAMOFEETH LN, ZTOFHHAIZONTHIEO U A 7 (K
RRATEEER TR 72 E OB RO S D & ZRHE SN TND, Fix i, WA
Thkb EHEAQMERER THDL L= 7 X472 5% (Renin-angiotensin system, RAS)
IZHER LT, FHEEM NS RAS BEFEDOHEMWEORR 2D TE o, TOHF T, KT
t, RAS REBIHERERILEME N EEICE TN TWDIFE A Uiz, RS TIX, BRMICE TN
L=y, *v—B, TUXAT VAR (ACE) REITIERZEDODOH LT XA
Ty ok EREFE 2 (ACE2) FHEMEIC W TR 5,

9) FRIEA : MMM OBERFHLIZRIET Y VIEER Y v — DR

FEL . HEREE

MEZE4 © Journal of the Japan Institute of Energy, 94, 1098-1104 (2015)
EEEH 0 20154 11 A 20 H

ER VT A — AR, T ADPBIEK A A N TS FZ ) — )V EBAERT D702, b
{CIRAERC R 9~ B R B O & BER DI EZH EX T2 EBNAHTHD, Lol
BT =B EORHEIERIL, VT =~ ET D T D IRINER AN L7 E 0 s,
BEEDOEINE LKL 225, T2 T, V=0 ~OWEZMZDT2DIC, BEESEIZY U IEE R
U~—%WMNL, BRI b~DORELRF L, ZORER, 2 A2 7 ) a1V FXT TR
ARY Y (MPC) & A X T 7 U VR (MA) OILFEASA (PMA) 23, B3 S -2 OREE R L2 % 8]
&, F720 MPC & MA DENLSFRN 1:9(PMALO) DIFICHR B = ~DOWE % HE LT,
F£7-. PMALO DFEFEN 0. 025g/g dry mass PL_E CREZERH RN KIZR -7,

10) B@3CREA : Fermented barley extract supplementation ameliorates metabolic state in
stroke—prone spontaneously hypertensive rats.

ZE4 . Ardiansyah, Hitoshi Shirakawa, Puspo E. Giriwono, Kazuki Oguchi, Kazuma Ueda,
Hideki Hokazono, Kazuyuki Hiwatashi, Saori Takahashi, Shoko Sato, and Michi Komai
MEZE4 ¢« Bioscience, Biotechnology and Biochemistry, 79, 1876-1883 (2015)

FATH 20154 11 H 30 A

B . We studied the effects of fermented barley extract P (FBEP) in stroke—prone
spontaneously hypertensive rats (SHPSP). Male 10-week—old SHPSP were divided into three
groups that were fed: an AIN-93M diet (control), a low dose of FBEP ( 4g/ kg; FBEP1), and
a high dose of FNEP (20 g/kg; FBEP2) for three weeks. Hypertension was significantly improved
by the use of FBEP supplementation. The FBEP diet improved triglyceride, insulin sensitivity,
enhanced plasma catalase, and superoxide dismutase activities, and decreased plasma
1-hydroxy—2-deoxyguanosine levels. In addition, the FEBP diet upregulated hepatic

antioxidative genes and modulated Nrf2 protein levels in the liver. Furthermore, a single
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oral dose of FBEP (2 g/kg body weight) was able to lower blood pressure in SHRSP. In
conclusion, our data suggest that increased expression of hepatic antioxidative genes and

modulation of Nrf2 may play a role in the regulation of metabolic diseases in SHRSP consuming

a FBEP diet.
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