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TEEmEREH L1, 2], Zofioe MUK BEREIL, TilRGEZHW, v=v, Fv—E,

ACE KUY ACE2 DTEMERIEITIZ, O E R 2 2 [1-4],

URER] A FEEFSE - ILSHE, BHESOURIG 70 & O & VT RAS SREEEBLETEME 2 Mt L7z,

FOFER, HAFMOWEILEHEIC L=, ¥~v—F, ACE R ACE2 FHEIGMEZ R E L, FounL
ONDOILEME OMEZE LT-, £7-. WHIZ RAS REFFHEILEFREOFET D 2 L2 RV
L7z,

[B£] FHEEHM L RWEINToRAS IREWE 2L & Lot R OB IR S5,
[2%3] 1. Biosci. Biotechnol. Biochem., 71, 2610-2613 (2007), 2. ibid., 72, 3232-3236
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(2008), 3. Biomed. FRes., 32, 407-411 (2011), 4. ibid., 36, 219-224 (2015).

4) BRFE: HARERBEESFE 26 FARS

HEH ST 2016 £ 9 H 12 B, BKEIZEDWASURAE AU (BKHTH)

A - NASH 38 - OB R R IRIE DML & FTEER ]~ — 71— DO BR%

FRF  ORER] !, xR fME—2 ' PURZE RN =5 SRmE
H)IERE S, HPRH7 2 RIS 72 @fEmh—as
(HHEREN, 2R AL TA N - AT > 7)

[HE9] FET7 v = — A PEREIIIFZR (NASH)) (X, AZ AR Y v VIEEEENEIE LD 72 FAE TS,

BEVBERT D LEZZLNTWDIRETH D, 17EKRD NASH ZWHiEIL, FRIC K< RVWEta il L

TR O —H A2 LR~ D TR PUAT, REERME~—I —ORBIIEE ThH o1, F

7o, WK - fEfEIZ NASH #8850 C& 2~ — U —I1%, AW THEETH D, Fx IIBHRTILR

TR & LF T, NASH BFE Tl o= U U3 EETH D 2 L 228 & 1k, ZW¥EE%

BtG LT D, ARFFETIENASH E7 VEV 2 ER L, IR OlFfi= U ARERS Y N2 X7 g

T Ty ANVERITL, Ihb~e——2, F& LTABKIZBWTHADNNE > 1 ERE LT,

[5IE] SD 7 v R 3RE (BFE TIL) (2o | @i (= be— i), slEE (EViirE

TARE) ., AV AF A= RZAE (NASHEE) % 11 RS Lictk, —EEERICK LEE

L7z, gl DWW CEEFHZL & ONT HE Yeta 24T o 72, M, #fE= U > 36 LU LipoSEARCHe

72 BT HTICHE LT,

[F5R] = b — L REL bl LC, NASH BECIIIFIgO KIEARZERE 2 5 Nz iEfF o e 7 e

EREAETR Y. B D~ —h — )R T & 7=, LipoSEARCHeD#ER NASH Bfi%, Fu Iz

DOPYEREME L5736 O VLDL O RKLFAk7e &, & b NASH F THER S e U AR & v 37 B ARG

FENRD LTz, EHIZ, NASHEET v hOIMEFR Ol = ) REIE, =2 br— Ak b,

WCHEGRFET VBE L LEER L €, AEIC LR LT,

(22 - #53] HEIRYI A © HE e 7 b NSt~ — D —nbal v« AFF =L RZAEDE

HIMEERICE Y, SD 7 v MIBW TS NASH AFEF STz, NASHEEHRT v h&, S HIZ—HfHE

HRAZHE22Z LT, MFETHOER=Y OFEMEAA G, & MRIKRIIE TORR & —ET 57

RPETE T, Fio, MIEFOURE= ) ARERS Y RZ X7 E T v 7 7 A L%, NASH OZ

Wr~—Hh—Th o &Mz, AIERICBITDREOHM~—T—& LTHLAENTH D Z LRI N

77

5) FEFEE . 55109 [0 H ABFEAMFES

BF A EHPT 2016 429 H 13 A, BRAT RS (FERLRAT)

B4 - BIROZ e L2 B R U7 BABR%S « SRHESFMIREFER 1 4 (FCF4) DA HEIZ
BLIQ EAL DR

JeFRAE  OfERAA ' HHHZES ' Ex RE 2 MRIEZ !
(" Bk H IR RBEA IR, 2 Bk IR AR R )

[ B8] FGF4 1%, BRI LA 2 MBS FEIN 1 Cd B, FATZH 1%, FCF4 IRINESEIC L B 7 vk

INSAEIR D R RTERAR IS O &2 7R U2 2 & 24812, FGFA 2 0 Y IROZ IR REICISA 35 2 &
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BEER LI, £IZT, AWIEEEER L7 FGR4 OAIHZ BfE L T\ 5, TOIEBFET, FGF4 (2(F
TET DV AT A > (Cys) Fedh e RICSEIZEA, FGF4 O~ %) UEEARER L OB e e
DR TDRHREMENSH D Z E B R LT, & 2 TARMIETIE~ T A FGF4 %l & LT, FGF4 D/
YITEPEICEE R A RET 272018, 7 X BBRSI 2 0 LT- FGF4 ZBRRE L, ~/3 U U HEAHE
B X O R ETE 2 G Lo, [ HiEB L USR] FCF4 1%, - FWIT Cys FREEDY 2
(Cys84, 151) fF{ET 5, FGF4 (A Cys84) FEHL N7 Z —(%, N Kinfllx Cys84 F THREIHT
[Asn85-Leu202] Z %425, MZ T, Cys AL SER L 7Z, 2 FEO SR~ 7 2 FGF4 FHI~
7 B — Z 4 L T-, FGF4(Cys84Ser) 1%, N Kuifll » Cys HEDO L Z HER L2,

FGF4 (Cys84Ser;Cys151Ser) I%, W5 d Cys FREEZ MR Ui, 25D FGF4 BT X —|Z 1Y
KIGEEZ R EIHR LIZE 25, WL ERA FGF4 2B SEDHZ ENTE L, kI, BEA
FGF4 Ze~XY v BT hrma~ N7 T 7 40—k L, ~/NU UfEERER IR Lo, RS IO
T Western blotting I[C X VI L7z& A, FGF4(ACys84) DY 7 F ik L=, L»L,

FGF4 (Cys84Ser) TIFZFEEEA FGF4 L RIZED Y 7 AGRE TR S, DI 05, FGFR4 4y
T-HND Cys84 1T~ UFEABRICEIG L2 Z EXHIB Lz, S 512, WST-8 % Vv CHbfm s
TEAETEMHEIZ DWW TR L7z & 2 A, FGF4 (A Cys84) IZAM A EETE M & n S 2 2 & AV L7,
BUE, mZEEM FGF4 ORI ETE I DUV TRET L T D,

6) FEFFEE . 55109 [0 H ABFEAEMFES
YFHAEHPT 2016 429 H 13 A, BRAT RS (FERLRHT)
B« U iPS Ml ORINL A BHE L7z iPS MlRRRE -~ 7 2 — L o o LIF 8L 7« — & —Hifa o
B %
FRF  OWHES . BEAKA ! e ARm A mEE S IRIEZ !
CACH R RBEA &R, 2R R, 28 FRPE - #E )
[HRY] AWFEETIE, U iPS M OINF - K FE2EV L, EROBEERLES L TEAR
WIEHCE AN ZRE T2 2 ZHIEL Q0 A, ARBFETIZ Y > iPS Ml E 7 ¥ —, BX
T v iPS Ml ORI CIRFEHEFFICMLETH D EHEEL TWD T A R A 2 LIF (Leukemia
Inhibitory Factor) ZFH 42 7  — X —HIOBR 2R A7, [JFiEB ZUWER] 0CT4 - S0X2 -
KLF4 « NANOG ZH—D~_7 Z —(Z LV 3BL$ 5 72 OSKN FHHA~T X —L, 7 c-MYC - L-MYC +
LIN28 « GLISI ZARBNC RIS D7 X — 25 Uiz, HEE L1z iPS MIGEE Y ¥ — O EEM
ERGET 272012, iIPSHME~FELLTWVWEBI LN TWE YT A EMICEA LT, & Ok
B, BAR LIcU > iPS MIGHER Y ¥ —1X, v U R iPS A FHE T HIEMEEZ T2 2 L 2vR
S, I, V¥ LIF #8BT 57 4 — X —HillZ BT 572018, U LIF BT ¥ —%
ML L O~ U AR R STO Ml Bfm A Lz, K58 BBl >\ Ty = A ¥ 7 n
YT AWKV L2 & 24, LIF IS T 5 7T ARBfgIcmE SN, o8& RE
ZMNWT U R ES Mz 858 LIz & 2 A, ROIREAZMERFT 215 Z AL TN D Z LRSS
2o BUE, THODORHANT F—% 7 URMRIGEEFEA L, iPS ME~FE S SiEEIC O
THEEL TV 5,

7) FEFEFEE F 89 M BARLFEEKRES
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HEH LS 2016 29 H 27 B, lEEEEE - #— (&)

BEA - FEEMAEMRR D- T AT X oy R FH—8 (Rz=F—18) OrEIEKIEFEE
JeRF - OIEERE ', ek (EEET, 2 AH R T

ZHET, —OME MBI D BT X BROIF(ET 2 2 EBNMBAVTW A, TR, L
DAERRNIZ HUERED DALY X Vo DY XV a Gl T 58 RV EOHFET D Z ER RS
NTND, SBIT, TNHEDDRT I B R~ 7R L BIEY 5 Z L AVRIREN TV D, FFIZ,
D-7 ANRTHXUMMNER SNTEY, TInA FBHUNRIETIET ANT R URIRIED D R
BT v RE RV EOBELZSIERITIENRBINTND, EEOIED-T AT X
W N7 F L —VAER (Paenibacillus sp. B38 ¥K) Z4HET 2 & LIz, EAT LR
% paenidase (/Rm=F—¥) L& L., TOMEEZHLICLE YV, ABEFk x4 1L, paenidase
ABRAREE Z B 5 L, & RAAL OB ZHEE LTz, £72. paenidase O7 I / FEELHI & 4H
FtEZ b OBMERER—r %27 u—=7 L, KIGRICBIT2EIZITO &L bl TR b DM
RIEMEETART, S BT, FBEEETOLOBEIZOWN T, AR R ZIT, il & HREIC
DUWTHEHT L7z, AHEIPEARAT BLAST, MEROPS 77— & ~X— R | e OV B 5@ SRR AT > — /L TMHMM B
O TMpred & IV T, paenidase RiBEIAED T X BRECSHIOFRRINELfFIT L7 & 2 A, 7 T ABR=
VY URERZ N EEMEEDR B D Z EBRP NIRRT, TRHD L BRI ANA—FKN
TR B BEROEW 3 EHEOAER—2 (D14, DF, JDR) IZDWT, ZiuH DOFALM X (K
IO, AAMEEL X R A TG L, GO EERIC OV T, BELOHE VITk
D suc-D-Asp-MCA 73 fRIGMEZ MGt L7 fb S, D14 I MEZ /R L7223, DF O JDR I {&MEZ R & 72
Moty 51T, MOE (Molecular Operating Environment. CCG ft. B+ &) Z AT, paenidase,
D14, DF, JDR DARFET P—FTF Y 7 AT {EMEALEEE 5 AITAET 27 3/ BIEIC >\ T
M LTz, ZDORER, paenidase L UND14 (D-Asp BEGFHENESH V) ITBWTT I/ RFRIEEA —
B L. 723870 DF U JDR (D-Asp FEAEMER L) [T WNTT X/ BIRIEN R 5 b DI, 6
HATFET D Z EDBH BN E 72572, F7-. DF T JDR 21X paenidase MO8 D14 |28 IS 1
NFAFAET H Z R LN E R ST, T D OIERFIBAAEMMIZ OV T, AR R E R AT
VN, R ETEPEIC DWW T 21T o 72, BLEORERIL, paenidase OIEEMEM L ELET 59
XT. AHBRFRNVICRDLEEZOND,

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

8) HEERFE : 5§ 28 MKHICAEAREMASHHS

FERH EGPT 2016 42 12 H 9 B, FKHIRFEEHE % — (BKHET)

A - FEMAEMRED-T ART XUy RRTF L —8 (Rm=F—1) FiBRRORHK
JeRF - OIEERE ', ek (EEE, A R T
HRERERT2EELYE CHHT I BRICIE, 2 FEO SRR LA XD A N FEET
L. HWER EOAEWL, b0 H LAY I VBICK > TERSITEY, DT I/ BIT—5
OMEOHEEZAFET HOHRTHDLEBEZLNTE. LnLRNDL, ITFEOITFIEOES
XY, WABEDOAEENICE DALY XV BOFENRHIN TS, 615, Zabd DMT
JBOHTY, FRZD-T AT XN, X R EORERTVELNPFRTELDL E O
i (T YA ==K, AN OREHEMES, BEOENM LMERICEET 2 2 LmE S
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TV, @bk, D7 AN X UBMIEZ AL, D-7 AT X VBRI T S FXTF
K —BEPER (Paenibacillus sp. B38 #k) % /0BT 25 & & HIT, MEAT HEEFE % paenidase (PAE)
L L, TOMWEEMEN LY. 2R ETICHH LT, PAEBEGFZRIEL, KERHREHES
5 & & bHI, PAE OIEMERALAZ T X 7 MARKIC XV HEE Lz, E72, AiHSIE, PAEIZ KV ofiF
LTe_TF RO HiEE . /NGRS 1T PAZEVE IR B DR AR PAE M7 F R3E
INHZLETRERME LR 2P AT x L, PAE BIBRAEEALT B4 KA A ORI Z i
Briv-,

PAE RiBRI&KD T X/ BB S % BLAST K& OV MEROPS 77— &~ — A figtfr . TMHMM 5 EL AR AR AT L 72
& A, PAERIBRIRILZ T ABR= U UG Z X7 B L RIERIC, BEEGET 1 — N Rl R A
AV, RTUVARTFE—=ERAL DR ESND Z EBH BNz, F7-, PAE il
BARF 2 RGEIC L0 BB ST & 24, WIRBAE LIEIC suc—[D- o ~Asp]-MCA Sy fiRTEMEDSTR D
SIS, BB LT Z R EIXH R LTz, 512, PAE REMAIZHYN 35 T v AR
TFE =B RAA L OIEHINLEE DT X ) AR AT > T2h, WERAGICEE T 2 A0 R E
WZIXES ot
1) S. Takahashi et al., J. Biochem. 139, 197-202, 2006.

2) H. Maeda et al., Anal Chem, 82, 561-568, 2015
3) M. Ogasawara et al., Exp Lung Res, 42, 245-262, 2016

9) ERFR : HRAZ XNV F—F § 12 BAA I~ AREREH
HFHEGET 201741 A 19 B, HARCRFIRARER (BATHR)
A - X 2 T A0 2 7 IV KON~ 1 7 1 R XD e O R g
FeRF  OWHZFEM | HERRE 2 AL+ FIEH°, SfEE!
(CRKHRSER, 2R AT, 2 (BR) 4% Bt
2K A TH D E T LY 7L (TR) THRES N OB 2 B b2 X D HEE
IR CchH Lo~ A 7 r A MIC) XM ORELELD b 2 0% E@ml s, V7
Jera—RFEre—2 ~Itre—R V=XV RSN EE M EE o TR
0. BEELEDFRICT DD OMELET 20080 TH D, V7= iiER T v
— BN = mNRTHZ L TRLLETIIHERERN LA T2 LnmESh TS 1), 20
ZEMNG, ZOMESREEEICBWTEBLERIONY F=rThDHEEZLND, £ T, TR &
MIC O¥n % Z > 1—BIZ LD U 7 = R ERIC it S- L, B RO B A MEE L7-, TR IZX
LMWARR TIET v I —BRIIZ L0 B LREOEIT R bienoTc, —H T, MIC I X2
MTIET v —BRIRIC L DHE RN 3 0%IFEEH L, TR EMICODT v 1 —BUERIZ L DY
T EGBEOKTIZL5~20%RETH-o72, 2D END, TRICK VWBESNT-AR TILR
G 72 E DN E S L, Y 7= U BB EEER O L — 2~ DR EZ I L 2 RVIREEIC /2 o T
WHHDETPREND, 1) BERERS. KHEEHIFEALE, 456, 73-79 (2010)

10) Z&FERFEL . 516 [E LSBT S RFRRERES
RFHEEGAT 201741 A 31 B, ERMF (o IEH)
HEA  TAZ/hE (B BT o470 v B HulEs 2 TREMEIC O\ T
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FeFRE  OmiEbik . HRm . Bn (5 AET 2 WHRLS
(BKH B, 2 (BR) 7T NBF, °EERDT)

[BE] L= - T o4 T o v U RIIMIE TR DTN EATWDRIERTH D, 2N E T,
AKAROWMEZ B E LTT X AT v VEIESE (ACE) 24 —5 > & LT FrERBEHE MO
B B EEAATON TS, Al ACE OFEEE & LTRSS T 4T oo 28 i
#% 2 (ACE2) ZHEMEEH L L THMAM L ZOMREFEEAIER L, ZO/ME, KHETAZ
NG (BEET) TRV EEEZ RV L,

[J73E] BERECIHELL7-## 2 b b ACE2 X Calbiochem #E X WA L7z, ACE2 DT X AT
> 11 YIRS AT BE A1 2 BR 12 . N oRER IS Y e S Mmethylanthranilic acid Z £ 7= C Rl w:
6T 6 FE B N2, 4-dinitrophenyl-lysine (Lys(Dnp)) % & A L 7= #r & 6 M )6 A E
Nma-His—Pro-Lys (Dnp) &A% L7,

[F5R] Jelc. KREOBUKIMHKIZIR Y ACE2 PRFIEME A A2 LE DI EMBEOHELZ =2 F 7
FIVERELEY, A BKEHECREA/NE L LTEHINTWD TTAZ/ME (BREEH) ]

OBGKHR T KRG X 0 #8U ACE2 FLETEME 2 RS Lz, £2C, fflizu~ v 797 4 —%H
WCTHEME 250 L, 2 OEEEICOWTHRE LZ, BoNERICIEERED=aF
TFIUBNFAELTEY ., TAZ/NGHHE T O ACE2 BRETEM O KIS N =aF 75 I v Hks
Ez bz,

1) Biomed. Res., 36, 219-224 (2015)

11) FEFFES . %5 16 B LS-BT A FFFEREARES

FFRA LGP 20172 A 1 A, ERIF (- <IX)

HEA LA EW ) DOHLA X RHFIZONT

FFE - BAER. OREWH BkH IR &)

HE e HAY : TUwA S (Brasenia schreberi) | 1%, ~aatwEf LT A8 1B
DIRKIZAEBT T HLEAEKMEED CTH D, FKERTIX, ZFEIT T AEIN TR Y ROFEY
D—2L7xo TS, LLERL, EROGEEMER ENDZDOEFERITRAERIC S D Fii- 72
HmmmﬁhmwiMtho% T, Y X — TIREER 7 AEBHER DUORAK IR E R 0 4=
PESREMEIRB ORFZE 2 HED TN D, ZOBFET, LA SV ITITHBREREDOR 30%H DR Y
71/~w%aﬁﬁé_k%ﬁmtbto%_?Jt@méwjK7j—ﬁxbfﬁ%%@wt
FER, A RTHIREOLENROSH D Z 2 RNIE LTz, BETE [T A X0 OMRENE
EIG LTk % 7P 8 ET ST g, AR TIE, TUw A SV ORFBE RS EE K O
WhEFEIHIER 72 S 12O CEREFZE & ERLE TORMEE /BT 5,

[T A SV OFEEFIEGERRE & REMERM & L CorTaerE « ISR B ARSI etk
FafioTnD, — ., IREGHEEROBRRBEINERITLILTWD, YiFsttE v ¥ — I3 ET
@(%)Xﬁ474k-ﬂ4ﬁ%y7k@iﬁﬁ\va&wﬁwﬁﬁ%ﬁmiﬁ®ﬁoﬂgi
FIESEEH OFHRRBE LA Lic, RIEFEEZHAWT, SKERERMICE ENOIEER
WIESEEROWRBEIT oI/, TUw A SV ICHRE e IFIAIC 31T 2 BB & L FEERA %
RNTE LTz, ML~V CORERFEERENRPIBOONTZZ L L0 7 LVEY TORER %
1To7-, BHEMZM A — I —TdH D (BF) Harvestech & OIFEIT, EIBHELE N T L w A Z1) ]
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itz atemlEi L2~ v A1 2 HRKGEE L, RE, JESSEE&K CIIRAE T 21T - 7,
ZORER. TCw A S flit 2 & Lo m NN BAGRERE T, JITIE & & OGBS AN B &S &
HERG B AGAEREIC LB S 20K T LT, IS, B M ARBRICEA TS, BEFH 90cm B D A &
RMEBROSH HEFBMEEXRE LT [T A X0 R RERL OCIHERUZ ST, TR
WA I 27 o7z, ZORER, TCwA IV B REEBIL - BRERIZISW T VLDL 2L AT
72— /VEOBERED Hiviz, ZORERIL, U A IV BRSATEEER O TRUE R L)
PR Z RO Z L 2R LTV D, THHDOHAIE TCwAIWICEEND A X R TS
CEMSAE ) DFFRFE 72> T D (RFEFER 5344494 5), ARFFIL. Ak 28 4FFE b IR &
T, FFTREE] 2%E Llc, AFFRFIBEEREM L LTO TCLw A 3] ORREIZKELE
BRLTWD, TU A SV ITIEHIA 2 RN RLISMN AR 2 ISR RN 2SN TR 0 | Bk inifE
DIEROWTITIRNFEERFLA L BN Z L2 WIFH LTV D,

12) RERZE 5 51 BRKAILERIN G S AR RRS

HEHE LHPT 20173 A 2 B, FKEKRY (BkET)

L BRI LD EET X AT vy B ESR 2 OARE

FeRF  OFMPEA, BEHRA 2, RS2, . ERES. Sk, %
(B KRZRBE TG, K RFEREER T, S [ERSERAF, 45k H R AT

[HW] L= T AT UV RIS TR BTN EA T DL FERTH D, THET,
AROFMEIZ B E ULTT A4 T v VEBESR (ACE) 22—y b & LTefRrEREEN 5O
B BTN TS, Al ACE OMFEEE & LTRSS T 4T oo 28 i
2 (ACE2) T oW TCIREBAEI A KR ST vVAME T X 4T o o VB HARE SR 2 OB FE R EE
ZHfE LT,

[5iE] PR B L HE@EBAZ KB LEL NIV AT 7 =Ry X —2HE LT, ZhE
Bac—to-Bac VAT LA EHFWIZEMIEAM N T VAR Y a VTRV Ny 7 I R X —%
fERLL . EHlcZng SF9 BREfilCc h T A7 27 gL, fHAZ % 207 A )L XA ZERR
L7z, ACE2 DT ¥ A7 v v 11 YIMRAAL ALY 2 1T, N RS2 8 Y8 Fmethylanthranilic
acid Z 72 C REANZHOGIHEFREE V-2, 4-dinitrophenyl-lysine (Lys(Dnp)) &3 A L72H 8l
AOGTHYEEYE Nma—His—Pro—Lys (Dnp) & &k L, AREE & H T ACE2 1EME A HIE L7z,

[ & 2] S EEYLE (MOI) 0.01pfu/cell DS TRRYLEERE L 7= MR oD 52 H1 K OSH N Ei 45
DOIEVERE K O His Z 7 HiikZ Fiv 7= Western Blotting Z1To 72555, His ¥ 7247 5 v[iRx
P ACE2 MEFHICHERR STz, RIT, MOT A2 b & TR R R 21T\, P ACE2 HiilkZ v
7z Western Blotting Z1TV  MOI DiEVMI K 5 AIEME ACE2 OFE)ZIRaT L7z, £ DOFER. MOI 23
VM E E RG> S B 53 12 ATYATE ACE2 ORSELMERR STz, Ak, MOT Z Heafb L 7= 54
TR & ATENE ACE2 /R L, FELWIHEEZBET 5 TETH D,

13) ¥RFE : HABRZE(FS 2017 FERS

BFH EGET 201743 H 18 H, ALK (GEHRH)

HEA b bR HIIRE UETT-13 2 38U T HNF4 o 38 K OVHNFT o D ALFEE I3 MTP D3 %
FHET D
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FRE M RE R MBE—Z Y, REREHIY BEREY /MKEZ!

(AR KRBT - AZ&FE 2Bk H R &)
[B/] RS (TG) Ra L AT u— L7 EOREIZMFZMEERT D720, THRIRZ X7
XU VIRELREL, VARZ ANV EEKRT 2, IRERSOT.OREE 2 5 iFaix, £
DIZIEFECIBNT Y RZ R EREEREZ BT 5L EX LN, ZOFMIIAHTH D,
FxlITNETIE, VRZ AT EORERGHE, O S LB 2 {5 L CTHMZR5
fb~v—T—IZ7 b 2 L &BE L V. £ TR T, OB EERIZEITD U RZ 3
7 EPEAERRO B A 5720, b MEEERESMIOK UETT-13 Milaz FvC, ATHER DSy
BB G- 3 2 MR 7 (HNF) BERFRIE~D b OV R ¥ Ry EEARRICS 2 58
BIZOW TR L7z,
[71k] UETT-13 MfRIZI35W T, HNF4 o /HNFL o SEEEHIFE BN 2 832 L, U 7 /L% A & RT-PCR
EIZRY, kb~ — O —8 51 (AFP, ALB) DIBUENT 21T -7, WIT, A LA o (0.75
) FINEEE ATV, MBI OEE EETO T B L Ra L 2T n—LB&E2ERE L, &51Z,
YT NEALRI-PCRIEBINYVZZAZ T my MEZED, BIREE Y RE T HEOBKIZ L
JH 73 ApoB100 35 K ONMTP DR BURMT 217 - 72,
[f5 36 L OVB 2] HNF4 o /HNFL o SE5RTHIZEBLMALIZ 35T 5 AFP 38 JOVALB @ mRNA FBL &L, =
Vb= L L L TENEN 6.9 x 10°~1.0 x 10°f%, 9.8~52.0 fHC k<ML, L»
L, ZbOBLEIT e MNPEME HepG2 M DR BT IT L IL 720> 5 72, HNF4 o /HNF1 o H58
FPRBAIIIC T 2 6 B L Na L AT v — LV OMNE &L, 2> hr—/L ik L TENEh
HEITE L (p€0.01) , HepG2 Mife & RFEEZ 7=, LA>L7R73 5, HNF4 o /HNF1 o 25858 B0
faDkssE BiGns 16 B Ra L 27—zt A RSN hotz, 2D Z LG, HNF4
a /HNF1 o O ILFREFEBLUIMIBN~DOIFE OERAMRHET 203, VARZ X EOFEAICITE SR
WZ EPIRME S LTz, E T2, HNF4 o /HNFL o SE5RHIRBUALIZ IS 1T D MTP 35 L TF ApoB100 > mRNA
FWHLEIL, a3 ba— LT, £ 53.3~81.4 %, 63.6~310.8 52N L7z, Lo
L7235, HNF4 o /HNF1 o EERHPEEAIZIC BT, MTP X S 7= 0@, ApoB100 [T &
Niphote, AEOFERID, HNF4 o /INF1 o OHFEHIFEIL, FFHR~D3 LR LOMIP D35
HHEETE D0, UVRZ NI EEAROBERICIE, SHRDERIZED ApoB100 DOTEMALD
VETHDHEEZLND,
1)Sasaki A., et al. In Vitro Cell Dev Biol Anim. (2016)

14) ¥RFS  BAFTEFR H122[HKRS
HEH LGP 201T £ 3 H 28 H, MRS (M)
L - BWIROZ R L& B L7z, FGF4 O~ R AEAHE & AR fe G M 1 B 7
N
JeFRAE  OfERAA ', HHHZES ' Ex RE 2 MRIEZ !
(BRI BRRPBE - AR, 2K H R B ATF)
[BH] =0 APRIZBNT, HRHESFHIAEEFER - 4 (FGF4) IX MR RIS 2 7 MBI K] 7 C
%o 17, FCF 1I~XT Uil EfE AT 5 Z LIT &0, FGF ZH/IR & OGN RENT 5, BT,
FGF4 Z B OZ a3 M LIS T 52 L 2B R LT, 22T, WABMET L THDHY T AD
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FGF4 il & LT, ~ Y UffARed L ORI iR EIS PRI C BB RN A [RE T 27201, AE
BRI FGF4 % BR%E L7z, [H1E] FCFA 3 FHIC 2 DO HAFAET D C & SITHAR LTz, RERA~
7 A FGF4 B~ % —3 Ff (C84S, C151S, C84S;CI51S) ZMESE L=, ZN 5 &2 KRIFHEIC L v #H
SH, "XV AT AIaw N T T T 4=l LAY URERREERGE LT, VT, v U AR
T RRAEFHIIRE Balb/c 3T3 MHfa A AV CR IR AR HETEME A FREE L 7, [#52R] €84S 36 KUY C151S
IZBWTANNY UREG BRI DM R ShvTo, WIZ, €84S;C151S 1T W\ CIEEEs 3~ H ftH1n)
DIRSNT, £io, THDHORARR FGRA1Z L 0 MR R TR PE A R S 7228, Wb Iiies
T AHHM RO T,

15) ¥RFER : HBAFTEFR H122[HKRE
HEH LGP 201T £ 3 H 28 H, MRS (M)
A 7 > iPS MR ORI L B 72 B AR T#AHR 2. 7 2 LIF OBH%E
FeFRE  OWHES ' MREA !, BB E T RSN | BB A | e e REy
20 MRIEZ T (CRKH R KBS £ &R, 2K H IR R AT
[E®)] REIXY v OBRERZEREAME L UEHTA2ZEAHE LT,  iPS MO
ICEF L7z, iPS HIMORSCIREZ HERF T 5 720121%, A R B A > LIF ZUETH S, AHF
ZETIE, BEBIRICIRNT 272007 LIFB XUV LIF 258875 7 ¢ — ¥ —H il &2 B L=,
[7i£] #4172 CAG 7B — X —D FifiC 7 ¥ LIF ZHIAATS 7 & LIF BEAR Y 2 — 2L,
b Mg VR 293T Mg ~—mPEICE R FEAL, 5538 REZEI L7z, £72, REwmits v
PRI HMIANTE D 2 LIF BHART B —F~ 7 APRIFRRHESEAMIER STO MM ~% E RS s 18
AL, REEEDPREZ LY —2—IZ XD LT, [FR] voxz2 o Tay T 712
X0, 2937 MifaOE:3E BIEIZ D & LIF M Sz, 2 0858 B % 3000 (FA7 I THWT B,
~ U A ES MO RGCIRIEZ HERF 95 2 & TE 7, U LIF 8L STO MRl DWW T, 'Y —
Z—ZHWCEF 2B L& 2 A, Koy, 1RHEE LT, 58 FICEENDL VY LIF
MWENT LV LT,

16) ¥RFER : BAFTEFR H122[HKRS

HEH LGP 201T £ 3 H 28 H, MRS (M)

FEEL TR A A S 77 ' BGAMIN 38 X OV EGAMIC (2 & 5~ 7 A ES Hifa 2> & BaAE AL ~ D43 bilin
i

FERF MR, PEREAERR . R TR RERACA . CFHIESR L e RER TR MKRIEZ !
(" BKH R KRBT AR, K H R ATT)

[BH] ~ 0 21281 2 B oMb biX, RSt & iRk Mia~o b Th 5, £z,
FRAFRTBMAE & 0 R S5 ES AR AU 3 5 C & 72\, RLEE IRl oMbz B8\ V¢
FEENENT D, RALH 37 E EGAMIN 3 L O EGAMIC 2% i L7=, EGAMIN %7213 EGAMIC
By X —Z BN Lz~ 7 A BS fIICH T, LIF FEASIN - FGR4 INEERIC L 0, iasE~
AL —HEFR AT 2 Cdx2 DFBNKE NI 5H, £ T, EGAMIN E72/X EGAMICIZ L 5, ES
MR 7> & e AR (TS) M~ D o bisti 23 2 7o, [ 5154 L OER] EGAMIN ¥ 7213 EGAMIC 8L~
7 A ES FHIERRICHRT LC, TS HIfRBIIEE B 21T o7& 2 A, W iuo ES Miflafk & b TS Miflakk=
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no— R L, £z, wLnERAEICE Y, oML 1S il — I —BttTth o Z &
AVEIBH L7Z, Z OB, TSHE~—A—TdH 2 EIf5 mRNA OFHAKRE BIL Wiz, —J5, I
BRI~ D MEFHEET R 1T o 123556, MRS~ —% —Tdb % P11, P12, Tpbpa, Plp-L ®
FHNKE NI HZ LA LTz, BLEORER LY, EGAMIN F 7213 EGAMIC DIl R ELIZ &
v, ESHlanD TS fifld~biisti L7 L &2 b b,
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5. SMRRERWIHE (1244)

1) WXEA : VART7 =27 a R X DBIBFEAL piggyBac b TV ARY VUV AT N HH
BORTHEY ANVANY Z—IZ X EHRR~ T R iPS #RM RO BT OB

FEEA  HER, WIREA, Brrhal, BB A, CEHIEES. fex KB fmEE - IMRIEZ
MEREA - LR EET R 68, 16-22, (2016)

FATH : 2016 43 H 10 A

2) B4 : Exogenous expression of homeoprotein EGAMIN prevents in vitro
cardiomyogenesis by impairing expression of Tand NkxZ2. 5, but not MefZc, in mouse embryonic
stem cells.

ZEHA - Asumi Nonaka, Michiko Yoshida, Momoe Tha, Yusuke Kubo, Yumi Kihara, Takahiro Kikuchi,
Yuki Kumagai, Akira Sasaki, and Masayuki Kobayashi

MEEE4 ¢ Cytotechnology, 68, 2431-2436, (2016)

FATH : 201643 H 17 A

3) FSUEA . BIRREEEVEEER: Schizosaccharomyces japonicus SS4-5 BR%& FA\ Tz 23y 7>
b DORIFFFECHBEIC L D "M FTF ) —NVDAERK

FEEA  EHEFEM, ERES . WEET T SRR, Rl

MEZEL  Journal of the Japan Institute of Energy, 95, 283-288 (2016)

FEEA 2016 44 H 28 H

4) EWCEE% : Formation of Guaiacol by Spoilage Bacteria from Vanillic Acid, a Product of
Rice Koji Cultivation, in Japanese Sake Brewing

EHA - Toshihiko Tto, Mahito Konno, Yoichiro Shimura, Seiei Watanabe, Hitoshi Takahashi,
and Katsumi Hashizume

MEEkA ¢ Journal of Agricultural and Food Chemistry, 64, 4599-4605 (2016)

FATH : 2016 45 H 26 A

5) FaCEE4 : The protective role of protein L-isoaspartyl (D-aspartate) O-methyl-
transferase for maintenance of mitochondrial morphology in A549 cell.

ZE A Masahiro Ogasawara, Mieko Otani, Masachika Shudo, Yohei Inaba, Satoru Nirasawa,
Saori Takahashi, Takeshi Kiyoi, Yuki Tanaka, Kenji Kameda, Naoki Kunugita, Kazutaka Maeyama,
Keiji Sano, Masahiro Yamashita, and Kohei Yamauchi

MESEX  Experimental Lung Research, 42, 245-262 (2016)

FITH 2016 4-6 H 21 A

6) B CE% :Knockdown of gene expression by antisense morpholino oligos in preimplantation
mouse embryos cultured in vitro.

ZE 4 Yuki Sato, Shiori Sato, Takahiro Kikuchi, Asumi Nonaka, Yuki Kumagai, Akira Sasaki,
and Masayuki Kobayashi

MEEE4 : Analytical Biochemistry, 509, 41-45 (2016)

FATH : 201647 H 2 A

7) 33084 : Lipoprotein profiles of hepatic cell lines at various stages of

differentiation.



ZE 4 - Akira Sasaki, Fumiko Kimura, Mizuho Miura, Gen Toshima, Junichiro Takahashi, Sayuri
Maruya, Masayuki Kobayashi, and Keishi Hata

MEEE4  In Vitro Cellular & Developmental Biology — Animal, 53, 93-95 (2017)

FATH : 20169 H9 R (&)

8) B CE4 : Suppressive effects of welsh onion extracts on mucus hyper—production in human
airway cells

EHA - Akiko Takashima, Kimihiko Sano, Jun Iwashita, and Keishi Hata

MESEX ¢ Letters in Health and Biological Sciences, 1, 1-3 (2016)

FATH : 201649 H 17 A

9) WA : MR ORENPAKRENAA F~ 2 DEXNHERIZE 2 DHEORE

EHA  ARIEY] KASEIE, EREE . THHZEM

MEREA - BKEIRSZR Y U =7 ¥ v — /1 3,6-12 (2016)

FEEA 2016 49 H 30 A

10) ER3CEEA : Relationships between the expression of hepatocyte nuclear factors and
factors essential for lipoprotein production in a human mesenchymal stem cell line,
UETT-13.

ZEA - Akira Sasaki, Kazuyuki Hiwatashi, Masanori Kumagai, Hata Keishi, and Masayuki
Kobayashi

MEZEL ¢ Bioscience, Biotechnology, and Biochemistry, 81, 262-270 (2017)

FEATH : 2016 4 11 A 14 H

11) B&3CREA : In vitro and in vivo antidiabetic effects of the ethanol extract from
Lentinula edodes (Shiitake)

B4 - Akiko Takashima, Kimihiko Sano, Gen Toshima, Junichiro Takahashi, Fumika Kurosaki,
Akira Sasaki, Kazuyuki Hiwatashi, and Keishi Hata

MEREA © Nutrafoods, 15, 279-284 (2016)

FATH 2016412 4 1 A

12) BG3CREA : Thermal and rheological characteristics of mutant rice starches with
widespread variation of amylose content and amylopectin structure.

2E 4 Toru Takahashi, and Naoko Fujita

MEZE4  Food Hydrocolloids, 62, 83-93 (2017)

FATH : 201647 H 19 H (B



1) WXEA : VAR =27 v a VB K DBIBFEAL piggyBac 8T VAR VAT A A
BORIIEY ANART Z—Z L DEER~ T R iPS FRMl Fa O SL Bk D BR 3%

B KoM, MREA, BhEM, RREAA. FHES, EaxoRE, MEf— IMRIEZ
HMERSA - bR E T 68, 16-22, (2016)

H1TH : 2016 =3 A 10 H

SR - AAFZECIX, piggyBac N T VAR VAT LEVRT 27 g U ERALEESL L
KD, Rk ERRE SO A RO S E 2RI 2 23 5 2 L e <, ~ U R iPS fMifld & Esh
FRIMFHTE 28INZ AR Lz, ETHRANS, ~ 7 ABMEF ML~ DB FEAIZE L 728 AR
AN, MAxDURT7 =7 a3 GET ) I2XD, GFP BB X —%2~ 7 6T
HRMEF A IURE E6/ET-MEF flifd & A1~ 7 AR FHAMESF IR IS Bin 8 A L, B FEAZRE L
L7z, TORME, WIFNOMREIZB O TY ViaFect 2NV 5HE, &b EGFEARNE
W2 EASEIBH L=, RIC ViaFect ZFHWT, <=7 A iPS MEEE pigeyBac X7 % —& piggyBac
b7 U ARYP—BRHBN T X —Z R~ U A B RREF IR I B s 8 AL, iPS Al
SRR, BRTEANDGR 3 %, iPS MAICRHEAY e F— 2RO 2 v =— 23 AR S
A, o, iPSHIl~—A—THLTNHY 74+ A7 7 X —BEEDBEH SN, S 612, iPSH
NAFHEAR 7 2 —ZHAIA /TR, iPS i~ — 5 — T d> % NANOG D BHf 22 38 BLA R HH S 7=,
INHORERLY, iPSHIENBSI TE-EBE 2O, IPSHIROB IR ELFEH L& ZAK
0.2%CThHV, LIaUANART Z—5MHTHERIEL R L TY, FESERENIETHLZ
EDVHIB L7, AWFETHIZE Lo~ U R iPS MR ORI HANE, FEEEO iPS Milat 59D T,
iPS MR DOBINLICH N 2B G R oG b aW - RKIMEAEMDO AT ) —= JISHTE S
EEZHND,

2) &% XX BH 4 : Exogenous expression of homeoprotein EGAMIN prevents in vitro
cardiomyogenesis by impairing expression of Tand NkxZ2. 5, but not MefZc, in mouse embryonic
stem cells.

ZEH4 - Asumi Nonaka, Michiko Yoshida, Momoe Tha, Yusuke Kubo, Yumi Kihara, Takahiro Kikuchi,
Yuki Kumagai, Akira Sasaki, and Masayuki Kobayashi

MEREA © Cytotechnology, 68, 2431-2436, (2016)

FATH 1 2016 423 A 17 A

FLK) : Generation of multiple cell types from embryonic stem (ES) cells and induced
pluripotent stem cells is crucial to provide materials for regenerative medicine. EGAMIN
has been found in preimplantation mouse embryos and mouse ES cells as a functionally
unclassified homeoprotein. Recently, we reported that expression of EGAMIN suppressed the
in vitro differentiation of ES cells into progenitor cells that arise in early embryogenesis.
To clarify the effect of EGAMIN on terminal differentiation, embryoid bodies (EBs) were
prepared from ES cells expressing exogenous FEgamin. In EBs expressing Egamlin,
cardiomyogenesis was inhibited by impairing the expression of crucial transcription factors
Brachyury 7 and NkxZ2 5 in the generation of mesoderm and cardiomyocytes, respectively.

Expression levels of MefZe, another crucial gene for cardiomyogenesis, were unaffected.
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Conversely, the expression levels of Gata6 and Plat, markers for the primitive endoderm
lineage, and CdxZ2, a marker for the trophectoderm lineage, were increased. These results
suggested that certain cell populations in EBs expressing Egamln preferentially
differentiated to such cell lineages. Our results suggest that EGAMIN not only affects the
generation of progenitor cells during early embryogenesis, but also the progression of

terminal differentiation, such as cardiomyogenesis, in mouse ES cells.

3) FEA : BIEREEMEER: Schizosaccharomyces japonicus SS4-5 BkZ& AW T- IS H>
b ORI LRI L D "M FTF ) —VDERR

EHA  VAHZFEM, ERRE . HEHEET . miERE, R

MEZEL © Journal of the Japan Institute of Energy, 95, 283-288 (2016)

FBEA 2016 44 H 28 H

B - ARSI, FERRIIEM A D O EIRFIRF LB L AN A=y ) — VEBGEICRIT 5
LD THD, IREAMHEHRES T 2D 7 2 I X0 R S = R R I EESR B L IC BV TR
BEJTHEI B SN D, AR & @iEEEEERERS Schizosaccharomyces japonicus SS4-5 %
W2 40°C T O EIRFIRFFE(L R BE Tl & / — VOAPERRE SN, £ 2T, @S T oo
WIZT & ) —NVAFENTZ D L DT R T 5 72IC SS4-5 ¥R Ml % UV /B b b L7z, 2850
HORR, FAEITEEEN T CLE L T=X ) — VAR ATRE A 8 Bk SS4-5SP Mk B L7z,
SS4-5SP #hA& V7= 40°C T SR FIRFHELFERE ClI— % ) —VAEREE = % ) — VIL#RIT 51, 11g/L
£ 93.38% Th o7, ERIEOTY J —/ VAR SS4-5SP MhA o SR AR LR BRI LV 4T 5
ZEWTED,

4) ECEE% : Formation of Guaiacol by Spoilage Bacteria from Vanillic Acid, a Product of
Rice Koji Cultivation, in Japanese Sake Brewing

EHA - Toshihiko Tto, Mahito Konno, Yoichiro Shimura, Seiei Watanabe, Hitoshi Takahashi,
and Katsumi Hashizume

MEEkA ¢ Journal of Agricultural and Food Chemistry, 64, 4599-4605 (2016)

FATH : 2016 45 H 26 A

B1%) : The formation of guaiacol, a potent phenolic off-odor compound in the Japanese sake
brewing process, was investigated. Eight rice koj7 samples were analyzed, and one contained
guaiacol and 4-vinylguaiacol (4-VG) at extraordinarily high levels: 374 and 2433 ng/kg dry
mass koji, respectively. All samples contained ferulic and vanillic acids at concentrations
of mg/kg dry mass koji. Guaiacol forming microorganisms were isolated form four rice koji
samples. They were identified as Bacillus subtilis, B. amylolique faciens/subtilis, and
Staphylococcus gallinarum using 16S rRNA gene sequence.

These spoilage bacteria convert vanillic acid to guaiacol and ferulic acid to 4-VG. However,
they convert very little ferulic acid or 4-VG to guaiacol. Nine strains of koJj7 fungi tested
produced vanillic acid at the mg/kg dry mass koji level after cultivation. These results

indicated that spoilage bacteria from guaiacol form vanillic acid, which is a product of
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koji cultivation in the sake brewing process.

5) B &% : The protective role of protein L-isoaspartyl (D-aspartate) O-methyl-
transferase for maintenance of mitochondrial morphology in A549 cell.
ZE A Masahiro Ogasawara, Mieko Otani, Masachika Shudo, Yohei Inaba, Satoru Nirasawa,
Saori Takahashi, Takeshi Kiyoi, Yuki Tanaka, Kenji Kameda, Naoki Kunugita, Kazutaka Maeyama,
Keiji Sano, Masahiro Yamashita, and Kohei Yamauchi
MESEX  Experimental Lung Research, 42, 245-262 (2016)
FATH 2016 426 H 21 A
FoK) : Purpose: The increasing amount of evidence with abnormal aging process have been
involved in the pathogenesis of chronic obstructive pulmonary disease (COPD) and idiopathic
pulmonary fibrosis (IPF). Mice with deficient protein L-isoaspartate (D-aspartate)
O-methyl transferase 1 (PCMT1) expression reveal acceleration of aging and result in the
increased proportion of D-aspartate (D-Asp) residues and dysfunction in proteins.
Furthermore, mitochondrial morphology and functions are associated with COPD and IPF
pathogenesis. The purpose of the current study was to investigate the role of PCMT1 on
mitochondrial morphology using A549 cells. Materials and Methods: We investigated PCMT1,
prohibitin 1 (PHB1), mitochondrial membrane proteins expression, mitochondrial morphology,
and the proportion of D-Asp residues in PHB1 in A549 cells with (PCMT1-KD) and without the
context of decreased PCMT1 expression

(PCMT1-Cont) using electron microscopy, fluorescence staining, Western blot analysis, and
the ATP content per cells. To investigate the effects of the PCMT1-KD cells, we developed
double—transfected cell lines containing either the cytosolic or the endoplasmic isoform
of PCMT1. Results: We found a significant higher proportion of D-Asp residues in PHBI in
PCMT1-KD cells than that in PCMT1-Cont cells. The PCMT1-KD cells without smoke extract
exposure were characterized by a significantly increased proportion of the D-Asp residues
in PHB1, damaged mitochondrial ultrastructure, and a tendency toward the fission direction
of the mitochondrial dynamics followed by a significant decrease in the cellular ATP content.
Conclusion: The increased proportion of the D-Asp residues may contribute to COPD
pathogenesis, via irreversible protein conformational changes, followed by mitochondrial

dysfunction.

6) B CE% :Knockdown of gene expression by antisense morpholino oligos in preimplantation
mouse embryos cultured in vitro.

ZE 4 Yuki Sato, Shiori Sato, Takahiro Kikuchi, Asumi Nonaka, Yuki Kumagai, Akira Sasaki,
and Masayuki Kobayashi

MEEEA © Analytical Biochemistry, 509, 41-45 (2016)

FATH : 201647 H 2 A

BL#) : Knockdown of gene expression by antisense morpholino oligos (MOs) is a simple and
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effective method for analyzing the roles of genes in mammalian cells. Here, we demonstrate
the efficient delivery of MOs by Endo—Porter (EP), a special transfection reagent for MOs,

into preimplantation mouse embryos cultured in vitro. A fluorescein—labeled control MO was
applied for monitoring the incorporation of MOs into developing 2-cell embryos in the
presence of varying amounts of EP and bovine serum albumin. In optimized conditions,
fluorescence was detected in 2—-cell embryos within a 3-h incubation period. In order to
analyze the validity of the optimized conditions, an antisense Oct4 MO was applied for
knockdown of the synthesis of OCT4 protein in developing embryos from the 2-cell stage

In blastocysts, the antisense Oct4 MO induced a decrease in the amount in OCT4 protein to
less than half. An almost complete absence of OCT4-positive cells and nearly complete
disappearance of the inner cell mass in the outgrowths of blastocysts were also noted. These
phenotypes corresponded with those of Oct4-deficient mouse embryos. Overall, we suggest
that the delivery of MOs using EP is useful for the knockdown of gene expression in

preimplantation mouse embryos cultured in vitro.

7) 8 X & % : Lipoprotein profiles of hepatic cell lines at various stages of
differentiation.

ZE 4 - Akira Sasaki, Fumiko Kimura, Mizuho Miura, Gen Toshima, Junichiro Takahashi, Sayuri
Maruya, Masayuki Kobayashi, and Keishi Hata

MERES © In Vitro Cellular & Developmental Biology — Animal, 53, 93-95 (2017)

FATH : 201649 A 9 A (BT

K] : We studied the lipoprotein profiles of human hepatic cells at various stages of
differentiation. The production of three major classes of lipoproteins, very low—density
lipoprotein (VLDL), low-density lipoprotein (LDL), and high—density lipoprotein (HDL), was
detected in three well-differentiated human hepatoma cell lines and primary human
hepatocytes; however, these lipoproteins were not detected in the culture medium in which
undifferentiated hepatoma cell lines were grown. Reverse transcription polymerase chain
reaction analysis demonstrated that the expression levels of apolipoprotein Al (ApoAl),
ApoB100, and microsomal triglyceride transfer protein (MTP) were markedly lower in the
undifferentiated hepatoma cell lines than in the well-differentiated hepatoma cell lines
and primary hepatocytes. These results indicate that apolipoprotein synthesis, and
triglyceride—transport by MTP might be rate—limiting steps in lipoprotein production in

mature hepatic cells.

8) B E% : Suppressive effects of welsh onion extracts on mucus hyper—production in human
airway cells

EHA - Akiko Takashima, Kimihiko Sano, Jun Iwashita, and Keishi Hata

MEZEX ¢ Letters in Health and Biological Sciences, 1, 1-3 (2016)

FATH : 201649 H 17 A
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BLH) : We investigated the suppressive effects of Welsh onion (Allium fistulosum L.) on the
hyper—production of mucins in NCI-H292 human lung cancer cells. Periodic acid-Schiff
staining showed that the 50% (v/v) ethanol extract of Welsh onion suppressed mucus
glycoprotein production in cells, whereas the water and ethanol extracts did not. A
real-time RTPCR analysis demonstrated that the 50% ethanol extract attenuated the gene
expression of MUC2 and MUC5AC, which are major airway mucus components, in NCI-H292 cells
stimulated with lipopolysaccharide (LPS). Furthermore, dot blot hybridization revealed
that the extract at 100 u g/ml attenuated the hyper—production of the MUC5AC protein in
LPS-stimulated NCI-H292 cells

9) WA : MR ORENKRENA T~ AOHRMFEICE 2 DEEBOBRE

BEL R, KAEIE, EREE . V9 HFEM

MEE4  BKRIBNIKRF Y =7 Vv —F L 3, 6-12 (2016)

IEH : 2016 429 A 30 H

HHY - HREERARE AL A~ ARG 2 D BICER LT, Btz e L, B8
FORAD Z o071k E AWV TR EORE 21T o 7o, 1RAFTPEEE 100°CLL T 23
TRBE S 2 AR I L ORBE S 72y, B i T 2 B L, a2 =i 5
150°CE TO—EREIHREF L T L7, SO/ RITR o@D, WO ihito v —
Z1E7~8um LRHAMHOEtum TV b HRERENS)Ho7c, LnLaens, BRmkofEl
f#5% Ctec2 (& X DHELERIT S0%FEE TR 80% & D b 2v7e KD o T, HOBELRITIHT
D BN TR BB 2 TR R D T D I IR DR MR R A B ER U TR bR 2 IE L 72, 972 L 42 120
~130°COFFAIHH LR DO — 7 ZFFOR RN G LN, £ 2T, BEIEE 100~150C% H.l
(R AMBIE TR A AT o T, E ORER, IR E 2842 110~120°C & 3% L HE LM Ed
DEERNME STz, 2T LY, BIZITHE LR 60%% 15 D DI LB RERE I, fEkD 14~15 4y
ORI 8 TS D,

10) B@3CRE4 : Relationships between the expression of hepatocyte nuclear factors and
factors essential for lipoprotein production in a human mesenchymal stem cell line,
UETT-13.

ZH 4 . Akira Sasaki, Kazuyuki Hiwatashi, Masanori Kumagai, Hata Keishi, and Masayuki
Kobayashi

MEZEL  Bioscience, Biotechnology, and Biochemistry, 81, 262-270 (2017)

FEATH : 2016 4 11 A 14 H

3] : To clarify the mechanisms regulating lipoprotein production by hepatocyte nuclear
factors (HNFs), we generated four kinds of transfectants in human bone marrow mesenchymal
stem cells: UE7T-13, stably expressing FOXA2 (also known as HNF3[]), H\F4a, H\Fla or
co—expressing HNF4 «, and HNF1 o« (HNF4 « /HNF1 ). In HNF4 « /HNF1 o transfectants, cellular
contents of triglycerides (TG) and cholesterol were markedly higher than in UE7TT-13 cells

and comparable to those in human hepatoma HepG2 cells. However, TG and cholesterol, which
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are secreted from cells as components of lipoproteins, were hardly detected in the medium
for any of the transfectants. ApoB100 and MTP, which are essential for the formation and
secretion of lipoproteins, were undetectable and detected at low levels, respectively, in
HNF4 o /HNF1 o transfectants. We suggest that enforced co—expression of HNF4 a and HNF1 o
is effective for cellular lipid accumulation, while additional factors are probably

required for lipoprotein formation and secretion.

11) 33CREA : In vitro and in vivo antidiabetic effects of the ethanol extract from
Lentinula edodes (Shiitake)

B4 - Akiko Takashima, Kimihiko Sano, Gen Toshima, Junichiro Takahashi, Fumika Kurosaki,
Akira Sasaki, Kazuyuki Hiwatashi, and Keishi Hata

MEREA © Nutrafoods, 15, 279-284 (2016)

FATH : 2016 4212 H 1 H

B1#) : We herein examined the expression patterns of glucose transporters (GLUTs) in Caco—2
human colon cancer cells that spontaneously or chemically differentiated into intestinal
epithelial cells. An RT-PCR analysis demonstrated that the expression of intestinal glucose
transporters such as GLUT-1 and -2 was increased by both types of differentiation. We
evaluated the inhibitory effects of extracts from Lentinula edodes on glucose transport
in intestinal Caco2 cells induced with sodium butyrate at 5 mM. The ethanol extract of L.
edodes (LEE) at 0.1 mg/ml markedly inhibited glucose intake through the monolayer of
differentiated Caco-2 cells; however, water and the 50% (V/V) ethanol extract did not affect
glucose transport through these cells at the same concentration. We also investigated the
effects of LEE on plasma glucose levels in hyperglycemic mice induced by feeding a high
fat diet (HFD). The results obtained showed that LEE reduced plasma glucose levels by 64. 0%
in HFD-fed mice

12) B3 XEHA : Thermal and rheological characteristics of mutant rice starches with
widespread variation of amylose content and amylopectin structure.

2E 4 Toru Takahashi, and Naoko Fujita

MEREA © Food Hydrocolloids, 62, 83-93 (2017)

FATH : 201647 A 19 A (B

BLH) 2 Of starch biosynthesis—related enzymes, starch synthases (SSs) and starch branching
enzymes (BEs) play important roles in the control of starch structure. Measurements of the
particle size distribution, swelling power, differential scanning calorimetry (DSC), X-ray
diffraction (XRD) and dynamic viscoelastic measurements were used to investigate the
physicochemical properties of rice endosperm starch from SSIIITa, granule-bound starch
synthase (GBSSI) and/or BEIIb deficient mutants including double mutants having widespread
variation of amylose content and amylopectin structure. The predicted relative starch

crystallinity (RSC) of A-type starches and B-type starches of these mutants, as computed
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based on amylopectin contents, were almost equal. These results suggest that SSIIIa and
BEIIb deficiency does not affect the degree of crystallinity of amylopectin. A newly
developed double mutant line (ss3a/beZb) with high amylose content (ca. 45%) and a lower
proportion of amylopectin short chains showed a higher temperature of gelatinization.
Moreover, retrogradation of the gel was extremely rapid. Additionally, beZb with extremely
low proportion of amylopectin short chains and lower amylose contents (28%) showed higher
gelatinization temperature and more rapid retrogradation than ss3a, with a lower proportion
of amylopectin long chains with DP < 33 and higher amylose content (30%). Granules of
ss3a/be2b and beZbh in gels after viscoelastic measurement were mostly maintained,
indicating that most starch granules were not ruptured during heating. These results clarify
that not only amylose contents but also the fine structure in amylopectin strongly affected

rice gel viscoelastic properties
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