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Saori TAKAHASHI, Takayuki WATANABE, and Keishi HATA

[#E]

AR TRRE/NEORENEATH S, TOTTHKARROMERMTHD [TA
Z/NE) . KBTI T < 2 HERE SRR KRB RAT/HIEORD Y I
RBCEBMENTWD, TAZNEIR, BESTOKETOEHRTH D, MR TEREKR
GROEEL LTW5, TAZ/PETELT2RRIE, /DEOREUZE AT S TR
FEBOEEPHY, R OERIETHS (K1),

| mmE
[TAZ/IE]

1 AE. FAETAZ/NERUCKERETA Z/NE TRIE LR

| s |

"CAZ/E]

ThI/NGITEERN DRV & BlREWZ LR ENLZOEE T OMA T
W5, £, TAZ/NEOHWERICHETIMRITEETH D, 2 TR T, M
FEREIRE L TR DEATHWA L=y - T UL T % (RAS)ICHER LT,
RAS DHEELRBRERZTHH L=V, TUXLET U UV EHEEE (ACE) F~v—+F
FENBER L LT, TA/NEMHEOMEBILEIC W TRET LE, SHIC, BEM
Bk % BREE L THRERENEDRMEA L TRETT 5 2 & T, TAZ/DEDOBEEENT
FMELTORREESE-T-, TAZ/NWTOBENENHLMMIRS Z T, KON
TOFFTIER I HBIER W SN S,

(A7 HE]
1) HTRTAZ/NEELUVNTEOANT



FKHPETA Z/AE (FEE ) ROZ A ETA Z/DE (R U < SER98sEMm) 13 (/)
gifnpais CRKET) X0 AF Uz, /haidmikodbigEE/ o A +8) 2 iz,

2) ThI/IhaOEBFRMTAAE
() SFIpEEREOREE L TV AH mBEFI X O BFZOFF A 24T, WBETT
N ZNEDEFTRRABE LT,

3) KERWNIZEIT 5 TA /WO OEERN

VR 25F 4 BB 6 A THKHENIZH 5 30 » T2 TOHEDOFR 5360 L.
FFREINTWOLEREMEFZHTEZAE L, £72, JA REEITRCEEAEENETTR
72 ECHRSE - AR ERE L.

4) Th Z/AED 100 R H & OUKIR LR OB E

TAZ/NGIE, AEMPAEAICL D MBEICREREBVWDRHDL Z P LE, %
ZTC, BIDOREZIDOFREEE LTI00 KREEZNE L, £/, AR I LESEDOE
FAOREREE LT, TA /NGO TREOWOCE A EIE Lz, BARIZIL, 1g
DT A Z/ATEIZ 10ml DFREKENZFIRTLEREE L, HLEROFREZ 2% ¢
VL TIRREBERER 2RO, FOFR, TAZ/WEEFEIT 530 nm (2R KW 4 £F
DI ENGhots, FIT, AREORELE L TKMEILRD 530 nm OS5 JIIE
|

5) b=V « TUXAT v REEFREOILMERIE 771k

In viro 7 vV A ROFEEEFE & LCiE, SMTICEET AL =2, ACE RUF+
—BEHW, AxDOHE/IN—7Tid, fHfEZHE bL=2DAR"Faa VALK -
RHMRERRAEHEE L THY DFREEER e L= 28855 2 & IZRT)
LTWa (1], £2TC, AfEZ e L=V e IcBBLZEHELEE.
N-methylanthranyl (Nma)-Ile-His-Pro-Phe-His-Leu* Val-Ile-Thr-His-Lys-2, 4 dinitro phenyl
(Dnp)-D-Arg-D-Arg-NH, (*, L =2 L2 UIWrER L) 2 W CIREME ORR 21T o7

(B2) b %, BERAICIE S ul OFAHZ AL = 878 (S ug/ml) (25 ul OTAZ/IE
TR A2 TRG LIz, 40 pl O ELEEKR (DMSO IZEMELZ 1mM @ EFREE 1
ul 12 39 pl @ 50 mM Na-Phosphate buffer, pH 6.5, 0.1 M NaCl, 0.02 % Tween 20, 0.02 %
NaN;) %% 37°C T30 R4 > F a— |k L7z, KEZ 0.2 ml @ 0.1 N Na-Borate
buffer, pH 10.5 TEIE L, FHEJEER 340 nm 2GR E 440 nm CTEOCHERE A HIE LT,

ACE #&EMEIE, [ U< Fex 23R % L7 flifE « @ llE I s Lo sonid e 28,
Nma-Phe-His-Lys(Dnp) & U ClllE L=, BAERSR & LCik, Mz A e b ACE (R
& D Systems, Minneapolis, MN, USA) % FH\ 7z,

Fv—BIEHEL, e Fr=CEEOFENS RSN TEY, AEEAHWTE
~—EOTE pH ZHRE L. Tif pH S+ CHEFEZE L=Y,



Dnp Dnp

SE N
Nam-THPFHL*VITHK(Dnp)rr-NH,

Excitation: 340 nm

2+
" Renin Emission: 440 nm

M2 SEEREEERWE L= UENRE R E

6) NENAMIED & U - BE B GE 3T (

R MR TOIENAHEEDREOREICIT Y 7 X 3T3-L1 Mz H\ -, v 7 2R
3T3-1.1 MR O REIAIIE AL ALER 2 47720, PERL L 7= B IAMAR 2 W CTHEE O Z M
R AR L7,

7) ANTEF SR T O

FERMAR A 5 EREE Ui/ s, HIRCIg ViR o N LT ViEEs & o 7= 384 &
BIlo=%, 12 "Ref /a7 —hMNiadg—4~r—1a—hkLizbtAS P —F
(FLAE 8.0mm) Z4EAL 2.5x 10° {8 Caco2 fMITAERE L=, ZiLZd 10% 4558 L
BaraleXA Ny aBEA — 7 AEHR T2 O =%, 5 aMESEET U 7 L AL
L. b MG LRz b E L,

Z 0Ot MG ERARMAISGEER O EEORHZAE 0.75mM A LA VR ALK
G 02mgml VY RATZ7yFoNnal ey 1.0%7 VlET7 VT I kb NCEHRED
A ST ANy aBiEA — 7 A (1ml) (CRZHB L (FTREOB T 1.0% 7 &
MIETNT I v DRHE G T NSy AR A— 7 VEE#M 0.5 ml ZHVWZ), T2 4
AfsgsE L=, RO MZRizE R T, 4 BRAEMEKEZFIT 2, TE
DR A= D ABE T L, LipoSEARCH® T Chylomicron, VLDL, LDL, HDL 7@
R 7Y RARLBRICa L AT a— L EEE LT,

[oFsERER]

1) TAZ/INEOEEFRN

EHRIZ () $REEORHFEEZOBSBICN W TATRIA2TEAE L, B
ITERE 25 4E 5 B 23 0T fRRE=—I2K 30em IR TRAEZE., Zhizikio
DAL, ROOFETAIZ, TH 2546 A 2 A THEM% 11 AXERLTED,
BHROEEZTHR L T\, BEBKN 1B 6 A 21 OIiE, SENBEINT.



RSN 3 » ATHE Lz, TAZ/WEONERRIT T TR, KA LLEEZ A
WILHE L7t uid e 9%, TEENEMEL O Tho7=, Fk25FE6 Hbh 9 AE
TOABRRZRIRRE 1 IR LT,

2) BNOTA Z/NEREERR

BN 30 ET2To LEOBR] 2R L, 3%E I TV 5 BEYRIEAT L DTA %
HIX D BFEDE LT 72 EICB W TR ZRAE L/, ZOKR,. NEOB IO
ENTWAERTOETLBHTTCAI/IIZER TS LSIFRTEEEEZFF>TWAHZ EN
fEFR STz, Lo T, BKHBWN TR, Ak, iEEZBb T RN HR’RILE TEA<
HEENTWAZENnahotn (F 1),

IRFEDAFRZE LT, HIRSCHRIZEEFICL->TRRY, [RZH5/E], [TAZ
MWE, TREU/NG ), TRAVhE L, TR/ EL, [TTAZo/hE], RbbheE] i
L OB RR LN, BIZEICBETIT7T — 23BN TWRWNA, 1 BRYEY
S0kg RENEL WD LT 5L2RT, EMFtT M OEERED D EEDND,

BIEE 2 ICNE L7 TAZ/E 40 S &Y () SBFBEEROMKEETA /NG
KOZAFETAZ/NEOEE, 100 FiHE & & RO B E & T 530nm O W SEE %R
Liz, BEEIZEIVEORE S, BORESCHEROCAREPRES RS 2 LR
DTz, 100 KLE O F/NME, 7.68 g, FKDS 20,04 ¢ TN 14.6lg Tholo, &
7o, AR 530 nm OWEEEIE, Hie/has 0.225, KA 2.01 T, FE¥0.712 Tho
- (F1),

#£1 HKEARNOTAI/NERIFRI, FEFF, 100 BEE K CHHEO R E

ARk Wk 7E S5 T 7 i ok W 56 44 B 100 ki H W ot B
(2 (530nm)
No. 1 MRS | IR K HNE 10.76 0.625
No. 2 Nb/NET] 15 FERG TN 17.36 0.510
No. 3 S /NESIH] VR ThZ/INE 11.37 0.865
No. 4 mAAR N | IR KH/NG 13.94 1.160
No. 5 mAACHT | R PN ELNE 9.50 0.625
No. 6 B PR 6 Zin U iNE) 13.46 0.505
No. 7 Rt PR S JRAR /N 16.99 0.780
No. 8 R PFERE Mg 15.53 0.665
No. 9 1 Fili W [ 8 AL 3+ 15.90 0.610
No. 10 il E#S PR FTITF ¥ 11.69 0.285
No. 11 HAARTER | inFram KNG, 14.38 0.470
No. 12 mAACE T | R KNG 17.14 0.685
No. 13 RN PN e Th /e 11.77 0.695




No. 14 N HIERER TAZIE 16.59 0.625
No. 15 KAl ] =L R Th I/ 15.23 0.720
No. 16 KAl PIPEFER KH/PhE 15.81 0.685
No. 17 KAl P e S vk | 12.40 0.705
No. 18 AERK R 5] =8 THhbry 12.69 0.370
No. 19 AEFKH AT AL ED T N 17.20 0.590
No. 20 FEAER ]2 i T (TAZIE) 18.79 0.895
No. 21 RE T PIREALED PN 14.07 0.470
No. 22 KA W R RKH/ING 12.44 1.530
No. 23 FKH T nREhE TAIING 16.51 0.520
No. 24 (LIAER AYAEE |l VAP A=VIN-) 12.59 0.225
No. 25 AT e EED P =YINE) 11.30 1.135
No. 26 REAR T i AR Th I/ 19.08 0.930
No. 27 REFIfT AYEE TAZ 7.68 0.840
No. 28 [17HB ) aeE] il T 15.63 0.735
No. 29 [LIATH AYEE (i S oG 15.71 0.635
No. 30 (AR B AR T A 17.01 0.530
No. 31 Aeffi IR AR ThIdhd 14.88 0.325
No. 32 e i EE ThZH/IT 15.83 0.720
No. 33 REfRITT 5 AR ThIHhE 14.82 0.700
No. 34 KAfT MR AL ER ThZ/hE 12.62 0.630
No. 35 ALBK W Ie ks ThZ/hd 16.43 0.605
No. 36 Slwsdann MR AL ER HHHRH 11.52 0.725
No. 37 FABk HH#R ARl L Th /A 14.18 0.660
No. 38 e Bk L T IR TN 20.04 0.750
No. 39 FAFK H #E T Th /T 16.26 0.815
No. 40 B K AR IR TN 19.49 0.500
No. 41 garnpEIRR | BKHIE Th I/ 15.68 2.010
No. 42 gL R | F A ThZ/INE 11.66 0.830

FooEy 14.61 0.712

(=2.74) (£0.307)

3) Th Z/NEHIHTE O I E B sER T R IE R

NG BAETAOZ/NEROKEECA 2/ EOBKMBIRS E O Z /) — L
WEHREL, L=, ACE ROFv—FBOREEEZAT L, R2ICEFNFNOE
FIAT D S0%MEE (ICs18) 2R L7z, & UHEOBERMEFHRIET ¥ 7 — /L
T ABUKIN IR T #HAREEVMEZ R Lz, Bukitiic s Tid, sKHETA



Z/NEMHIR A AEE N E R A PE T A TN IRIT S TV AL O EESR I
L ThmOBERMEZ = LT,

#2 TEHHEDOL =1, ACE RUF<v—PHEEHE (I1CsHE)

TR AL L=UFEFEEE ACEFEEWRM T~ —BHEFEE

(ug/ml) (ug/ml) (ng/ml)
THEHTAZ EtOH 620 420 230
AL TAhZ EtOH 650 1000< 290
| SN EtOH 400 1000< 260
FOTAZ ok 69.0 11.0 8.6
A ThZ Bk 97.0 18.0 14.0
ALHEIE /N 2K 113.0 10.0 23.0
Iz, KA A_\Hmmi%%mﬁﬁ%ﬁd%—“&bfﬁmﬁfw:mﬁﬂ

KR4 C18 @#H)J T LATHE LT, #NENOREZEOHEFIEDRKEAB7IL, C18
T AEFREY LD, RIZ, ZO@E&% Bio-Gel P-4 17 LEHWieru~< K75
74 —ThHE LT, L=V EEN S B —BIHEEMIE, B TEEHIES T
MIChbEDBESN, 20X, L=r s —POEWENE—LEWI L

HHEDTHRL . BEOEYHNFEEL TWAZ L ARELTWD, —F7. ACE DJH
EIEMAE R TR S L HEIGEIRS %%wk//ywtwykbfﬁméhh:&
MH, TAZ/WNEBRFRO ACE MWEWEITHE—LEYL LT TEINEE L8
DILETH HATEEMEN R SV, 5%, ZIHIAEDE OB L BEfir 4 &Y
HTETHA,

4) BIEmMMEOREEMHRORET

~ 7 AH¥E 3T3-L1 g% /L BRI L9 BRI b & ¥7=, ARG
WHHE TAZ/AEROHE L LTOXAETAZ/NE, LFEENE, KEEXUER
TOBKFHEL ¥ /— A RN L, MianEliEEsRat Lz (X 3),
FORRNTNOMUKIZBW T HBEEELREZHENGRIIBE SN2 o7,



1.4
1.2
%1.0
208 -
Q
i 0.6 -
B,
®0.4
0.2 -
0.0 = T
A &’@ %’@ a@%’ ﬁ‘g’ AN
v g ANV ¥
3 % %3& R

X3 SiHEOEMRICT 5
NEALANRS 2 &R I TR U7, OilRed O YEZ1T, AMEEEZEE LS,

5) TAEHRHIE O AN LT VIS T O

HERMAR S bR LI AT ET Mgs 2 AV TEHILR O E L et L7, &
(KHIZII A LT IVRE & R A MR 2N 4, 283K o LDL, 1IDL, =2 LA
Tae—ARORN) 7)) ROEEZGIT LI, TOE, RPT47arha—nk
L CHW= Pluronic L18 1%, F¥ > "—TFRE~®O rU 7Lt RORIRZAEL -,
LAxL7Rds 6 AKAETA Z/PERUKP LR T 7 7 — VR IR CHERIRHTE M
I3RS BaLienol= (£ 3),
#3 ALETNVEE TCOFM

Pluronic < A T T A Z

L-81 NIgEUK /bl EtOH

Conc. - 1.0 pg/ml 100 pg/ml 100 pg/ml
Cell number(x10”) 2.7+0.3 2.5+0.4 2.8+0.1 2.7+0.2
Total triglycerides (ng/10° cells) 19.3+£09 8.2£1.6 20.6+0.8 23.9+4.2
Chyromicron 1.440.1 04 1.1+0.1 1.240.2
VLDL 13.5£0.8 4,7+0.9 13.5+0.7 16.5£3.4
LDL 3.4+0.2 2.4+0.5 4.3+0.1 4.920.7
HDL 1.1£0.1 0.8+0.1 2.7+0.2 1.240.1
Total cholesterol (ug/106 cells) 3.0 2.740.2 1.5+£0.2 3.4+40.3
Chyromicron 0.5+0.1 0.5£0.1 0.4 0.6+0.2
VLDL 1.4+0.1 1.1 1.1 1.6+0.1
LDL 0.6 0.6+0.1 0.6 0.7+0.1
HDL 0.4+0.1 0.4 0.540.1 0.5£0.1




FHOEATE means=SD (n=3)

[£ 9]

UEDOFERLY  MMHETAZ/NEZIIASMEMERETHSH L = ACERF~
—PIHEMENEBICEENTWD I ENRTLNE R -T2, ZHETOMIETRILH
RU=VEEWMELE LTY v R=01%, £, KRV =VEEMEL L TAHL
A EBR) = NVEBERELTWSD, 5%, MEETA 2SO 2 # 7 <<
RAS RERFEOHENE DR LIBEFTZED L TETH 5.

[2ER/RX]
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AlHREF2

MEAERNICHITAITACIHMNED
HIERRAE

PHEATRTAZ/INE (408)

o\ A L

MERCTAZ/INEAL408, No. 41: IHAETA /NS (S3F0B)E) . No.42: 3AETAINEEEH




PEETASMERMAO)
(FEMAZ 100 ERE)

No. 4
(13.94 g)

No. 6 ]
(13.46¢g) |

. No No.3
| (10.76 g) (11.37g) |

PHETASPERM(2)
(&R X 1008 H ] )

| No.10
(11.69 g)

No. 11 No.12 |
| (14.38g) | 17.14 g)

No. 8 No.9 -
(15.53 g) (15.90 g) i




PHETASMERE(I)
(IFMA L 100HEE)

No. 16 No. 17
(15.81 g) | (12.40 g)

e

No. 14
(16.59 g)

| BEECATINTRE ()
(EWMAIZ100HER)

1 No.23
| 1651 )

No. 19 No.21 e
(17.20 g) (14.07 g) "




HEETACIMTRE )]
(FEWAIZ100 EE)

| No.29
| 1571 9)

™

No. 25
| 1130

2 I

HEETACNTHE (6)
(EMARIT 1000 EE)

No. 34 | No.35 No. 36
(12.62g) (16.43 g) | 1152 ¢)

] No. 31
| (14.88 g)

No. 32 No. 33 -
(15.83 g) (14.82¢g) |



BHETAZIMERE(7)
(EIMAX100H ES)

u:‘\;

3 _ " e’ 4
No. 40 N No. 41 No.42 |
(19.49 g) | (15.68 g) (11.66 g)

>

| No.37 No. 38 No.39 |
| a4.18¢) (20.04 g) (16.26 g)




TAZ/INEHE &
HAHBFESTORIEL. 530 nmDEILE

0470 || 1. . ) : 0.530

No. 39 No. 40 No. 41 No. 42
0.660 0.750 0.815 0.500 2.010 0.830

No. 32 No.33 || No.34 || No.35 No. 36 No. 37 | No. 38

0.720 0.700 0.630 0.605 0.725
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e A= B 0D A T2 B TR R RE OO 7 5 188 4R

LR (i) g%, i, KT M, &F -
(kIR & Rdubli7EE > 4 — T NV—T)
Tomomi UEHARA-SATO, Seiei WATANABE, Tsuyoshi OHNO, and Hitoshi TAKAHASHI

[##E]

RO L SO TA LW, BIEOSEICL SN RD L, 14 7o
AT HEEMEROEENEHTIERIITORTWD YV, 2 THAKEE T, BEIC
FELRIFITEERO—DTHYD, ZNFETHESZ OB R IN T 5, {HETIZIE,
K 40 FEEHOBRBN S FNTWEN, 2HRBOB LE T~8 B4, =278,
o agnED TS P, AHERICER LEROBEREIC OV TR, I E TIigkk~
IR v TERE A EENERERE P VOV EBRMEEER P I RE S TS, L, BE
ROBFREEZIT I IIERmWEANT ) & RERRHEPLETH D Z 1< T OARR
RKRFOFEMESG - L AERINIZES 503, DMHEORES TIZIZE A ERVO
MWIERTH D, 22 THRAIL, BRI O/ I WRGES T HEEAERO D 2RO IEERE
BORGENTE D XD HEREKEDOHELIZ OV TR AT 72,

[F8r k]

1. pH¥E/REE FWTERAER DD 72O EERE DK

pH fEREIZIE 7o AFE— N - Th—b=a— TV Ly RERE LIZIREGIE
REAE W, BlbkE UCEEEEA V7 INEAEKR THHAKEREENo. 12 V&, Fiz
HIERR L L CRIEBEMNOIRELTELNZA VYT I AT v a— VIREERKRD 2 K
(LAcl, LAc2) ZfFER L7-, FFELO 2 DORMEKERE 2 ml O~ F R |ZHHE LT 30C
T2 DEIEFERAE L=, 3 B0 ETE ATV, YPD LM (1% yveast extract,
2% poly peptone. 2% glucose, 2% agar) |{ZIMEZA B L CT30C T2 HEEEE L,
FNENOBEREMICAET Lcan=—%2 7 U Z LIy 77 v 7L, HUETF X
DR BICUTORMEICM L, ThbbEE (AFRA T 1, 2 #) DRSS
REEFS ZTNB00 ul D 0.1 NAKEE(LT B ) O LKEIRZIRIMLTZ 2.5 ml OF-F X%
AARL L, AR ORI 30 ul AT 28°C, 13~16 Kifgs @SR L=, IHrEOL
POHIE L TRBOAERS Vv EBbnsboa R L, LLTORBRIZH W,



2. REEAR

TV a3 —VIKES & BN U 7B I K S BRI, mEEL D 5E VICEL TIT o
7, bbb, BNk X 5 e HE Ttk LB A s & ARSHNCREEE L 72, 30°C
T3 OB E L, RIZ8 g DT a— LK, 20 ml OFTX |2 FRORS
B FNEN 10l TORMU3C T4 AEFE L BBE T % 0E5 058 (0°C,
5000 rpm, 10 73f) Z17\V, HFHN FIEO—y (AARBEE, 7T a— BE,
T EEE) BIXOERBS OO ET o7,

3. fATERE L OEHEREM

TR H KT KBS T0%DRKH 107 5 ([RASA] & LTHEREEEE AT
VN, H26. 2. 5 ICHIFEARE) | BRIEKRSEES 55%OKEEZ £5H, HE§IE Nb4G6
ZER LT, 3 BARIZTHERK 500 ¢ DILIARER #1772 (F 1) . BKITHKEE
FENo. 12 # Wiz, tHABG 2R 1IRT, fMiRix, iHA 13°C, A 9°C, Bt
AGCE LT ImiEE (1LC)IZETAHAETLIHDHED 0.7~0.8CT 2 EF &H7,
LARDEEITEL LTBEY (BkHEXR—AE) [2TTV., Tzt
TV TR ER U, B RZiE Lo BE (0°C, 3000 rpm, 50 43fH) XD BRELZ.
B O BAGEO— R d K UERMR T E 0 L, 2 ZEIC L5 BRI AT > 7.
EHERTMI L 4 A DEEERBRIE B 235 fURIC K 0 FhE U7z (Bitk% 3 & L7255 .

£1 HAEA

B+ Lis = &t
2% (g) 118 153 230 500
2% (9) 78 128 195 400
Xk (9) 101 166 253 -
M (9 46 29 40 -
K (ml) 190 230 330 750
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1. pH#EREE AWTCERA RO D 70\ BERE D 3R

RRIFEEZELT AHICHT0 | RIEEHIZ pH 5 REE N 2727200 Tl ailniz s
AMEBELR0H, KB T RV O AEZMADHZ XD, 7B VAICHE, &R
NEREFRVDLTD, ARRCEHRARELRESHICRNL GEE T & LT,
FEEREE L BB X OUKER LT R U T AOBRMEIZ DWW T ERI Z2IT o7, £
DFEF, IBEIZOWTIE 30CTIXBEN BT ECTEERICENSH D Z &0 D 28CH
WY THDI EaMHHE L, FRRIC OV TR 28°C T 13~16 BirsE+5 =
ERRETHA LHW Lz, 2RO DEHNRE -7HBIC, KERT N o ADHM
BALEZ T, BT EAL 5 APEEICOWTRE L-E 2 A, $&KIEE 0.01 N~0. 02
N O THIVIFEROMIEIZIZ L A EREN RN ERGhoTe (F—FRKEBTF) .
pH fERERZ I L 7a RS A W T, U F LAYy 7 7 v 7 L7 100 R (B E
HERR 50 BR97D) OB DD IRWEBEREOBEIK AT - 1o R, BERICHALNICE
BEEHOZ b O 218k (LAcl : 148Kk, LAc2 : TH#R) fBohie (K1) .

A

1 pHIE/REE AW BERAER DD 72 W EERE ORI
A E5FERI, B &% (28°C. 13 FERE)
EBRTCHEEBEDLIRRAERLELORREARRICAEL -,

2. HEEARER

REHETEICLVBRKELE 21 BREAWTEERBRZITV. BEE20h (BE, O
AIBE, 7 m—b, FRAS) LICHER, BB LOEKR I EER L R%E T,
FEEN 0.05~0. 10 1Z LR LT\ 6 KEG (F—FHKExR) . ZO6KENHIL
TEREAERRDD 2 28K (LAc2-1 & LAc2-30) |/, Zh b O A HEHERK & L ThjR
DEBEFEDIKL, B 100 B LB X OREBERR LT, TOMKRE, X



BZEDLT MENEERLEFAS L LUMEN T DR EEF 1T RGO (3R 2).

FDHE 11 #RE#RA 500 g DA

# 2 2 [\ H OIEER SRR R

RERICEFT B LT LTz,

#E BE  oEER Tﬁ;‘” e 2E  OEEE Tt;‘”
LAc2-1-1 2.15 2.82 15.45 LAc2-30-1 2.10 3.85 16.20
LAc2-1-2 2.15 7.48 158.75 LAg2-30-2* 2.05 2.84 16.20
LAc2-4-3 2.5 10.04 1485  LAc2-303* 2.05 5.26 16.25
LAc2-14 2.20 4.94 15.70 LAc2-304* 2.00 6.51 15.55
LAc2-1-10 2.10 388 16.00 LAc2-305 210 1.91 16.15
LAc2-1-15 2.30 5.98 1830  LAc2-308 2.25 -0.79 15.80
LAec2-1-18 2.15 7.35 15.80 LAe2-30-10 2.20 3.18 15.95
LAc2-1-17 2.10 6.8 1575 LAc2-30-1 2.15 5.75 16.20
LAc2-1-19 2.15 4.78 16.00 LAc2-30-12 215 5.81 186.70
LAec2-1-23 2.15 4.59 18.35 LAc2-30-28* 2.05 2.84 16.18
LAc2-1-24 2.10 3.28 18.20 LAc2-30-28 2.15 3.27 16.10
LAc2-1-25 2.15 344 15.80 LAc2-30-31* 2.05 4.81 16.25
LAc2-1-27 2.15 447 16.15 LAc2-30-33 2.20 11.59 1485
LAc2-1-28 2.10 3.82 18.20 LAc2-30-34* 2.00 6.58 16.25
LAec2-1-29 2.10 2.3 15.85 LAec2-30-35 2.10 5.89 16.38
LAc2-1-30 2.15 8.25 1845  LAc2-2038 215 3.8 16.45
LAc2-1-34* 2.05 2.70 16.35 LAc2-30-37* 2.00 7.15 15.75
LAec2-1-35 2.15 5.14 18.55 LAc2-30-38 210 1.47 16.10
LAc2-1-38* 2.05 2.70 18.30 LAc2-30-39 2.15 3.79 16.05
LAec2-1-37* 2.05 3.52 16.35 LAc2-30-41* 2.00 8.00 15.60
LAc2-143 2.5 310 1565  LAc2-3044 215 4.84 16.70
LAc2-148 2.10 3.01 1810 LAc2-3045 2.10 415 16.30
LAec2-1 2.05 2.99 16.45 LAc2-30-48 2.15 3.48 16.40

LAc2-3047 2.15 3.14 16.45
LAc2-30-48 215 3.12 16.60
LAc2-30-50 210 3.82 16.30
LAeg2-30 2.10 5.80 15.95
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BE, T/a—ViBE, LA BEICONWTULRRARA T YRR LN 00, Bk
IRIFRIRRE Lk U, BEEDICREREGT W E B, FRRSICOWTIL,
E’Fﬁf"lﬁ—ﬂ/ Bl A V7 2V, A VT T3 — L EERIC ST LT,
ZHUCBE L TEA VT I T a— AR ERR A AR & U TR W28, Rk &
JOFENEZEE L UTAERSNAOEEEA VT VBB LIZmREMENE 2 b=, £
7o, B TORTEEE OEBIIZED vz b 0o, BETEO AHEEREAIZ DWW T H
5%@%&6 THE (BT v v h—R) OE(LIEEIREC U CHER A EMESEL L
THEREROBS O HBECRALO N TS Z L b, 2D OO~ /L h— R &{LE

IZOWTHFREWRAE LD S L,

[£ & 0]

AU TIL, B DD 72\ W B OFBHIE OENLIZ DWW TR ETo72, 2
EFTICME SN TWD FIETHE, RUNCARESHT 21T > T D b OBRENo 7205,
[F3HT 2 SRR L TAT 5 OB E L WHF AT v kb o7, SEOF
BT, BEICBAERODRVEREZRAZ LN TE S, ElcEERR L2 2T

R0, BEREOBEEORBEEE L THEZDEBSXA LN, L, &KL
DM LR BB OW TR OB Z W 255l RN E T 5,
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RGAMEPMET Lz 2T omE

KRAEEA
(FKHEBRBRESE MR 72— R L—T)
Toshihisa OHNO

[ &1

W ZEIRTERZ IR S, EHTABRICRm S TE IR E R D, Dk, /I
ZRKE—FEICIERQOGATAE R | HE, STl T&E] LRVRS
N5, ZEIFREBEOZAENINESIND E T, | FEEITR S Z®IZEH SRS
e nH, A0, K1 FRETR U2 X230 68 U2 iImic >n» CRUENE &
snE IS, HETOMAEELOTUTICHET S,

[ =5 77ik]
1. #k
2012 ERKIZRK IR O [6]— Ris CUFE U 7= ZFI1X A2 M L7z, 2 & 5o E&Iz
U, 13 COR—OWmERETIZ 2012 4210 A ALz, 10 4 B BFi& (A TRE D HHD
HLTa— LI LTCTRG LmaE T3 A &L, 11 » HiFE&ICHEE ST H
LTua—AINTRBLEZMEFIEHB & L,
2. BUFEMEERER
Z 138 80g 12/ EHy 20g, K S0g EINZ TIRATHME(ES T, FO4ME (BR)
FLFNEWETF O RBEHEAFER L Ta —A 00T (BHE) 217 CHEHEF L, #D%
HEDOH v #—F R L THEGEIC L, ZOEENEL TR TW AN E D R4
Bt RIF-ERER DN BN E 9 A e, BN A R, SO0, Lo 3 B
CHEE L 7=,
3. Koy, AKEME, I EEOHENE
KA31E 105°CS BERMBAEL L CHIE L=, KOIEMWIZT B 2 oo R — 4 7 vk
SR Pawkit THEIE L7, 7 EROBIEITF IEHEER AR T %A ha—R3E
KEEHNZOWT2SCTEEL SRS HRICaa=—DFRN 5 H B E 5 va il
L. BEOEAEGFHNT 5 Z & Tlirofo, Ko ERIEHEITRIERE 3 BTy, #E%
AUMELEEFETRL, AREREA AF 2—F 2 FOUBRE (MRIKE) TfT
o7z (HE/K¥ES%) . I EERORITIZRITME 2 MITITV, REEHETRLE.

[ 5R & EE]
1. BUEHRR
£ UCR LI 10, T8 A 2T LIc AT, BIRIC A v b LI iR
ACET, FIHRERD LI C ORI 720> CRUEE & 8 & FIBE L7
J7, R B ZFHHE LIS AE, RIS v N LIRS CEVERA A L, k
IRAE TS R D LERTUND bOB ST, Bh kD, K B R



LRl L,

F£1 2T ORGEIT

R TtE {5
S oy Y MEICELNRIL TER
=z : At
CEBA WEG)  me bycemgamnay
o T3 MEITIE WIS TED
Z- 1T HE - AR
BB B e i
UMY, 9 (3) | ORTEV(2) , B (1) O3B TEMEL 7.

#2 XD ME

A% e e
(%) AR (/)

FIEMA  15.69+0.11"  0.79+0.01° 0

ZI3MB  16.04+0.05" 0.80+0.01° 30000

KA KGRI T VT 7 Xy NIt E CHEEZENRHH LA
AL, FUT W77 Ry MIFEENRNIEETRT (p<0.05).

2. FIXBosiLE

ZIXH DK, KDIEE, PEROBEREZR2IT-T. £IEHBIXEIEH A K
RTCKGPAEIZELSR->TEY  KOTEHEEIFEEZEITIRD SR H D0 0.01
L 72T, Fi=, AL, 1g%7=v 3 FEMNED N, —JF, FITHAIZ
13 ENIRRD B o iz,

FIEH BITZITH A LV KSBE -T2, BIEETERPIZHEREDE ORI
WX DARDPARENICAYD RSN THEEAR Z L2 LR ERRR TR B F
IR =FIEEMERH D, FIEH B IIZFIETOLABRTEIMNZIEHA LY 1+ A
B, RENEZAAHEELFIZHA LVEWVLNLTHS, F LT, KoNEzizi-
HHERHERE L NSNS, BEON EIKRSTENE 0.80 LLETHEFENTEE L &
D SHOBITEERITIL L 5 PERD 080 724, MR TICHER 2 ENEA L TK
DR T L35 & K L= B RBT A 3K 3 16 0.80 Z#E 2 2 EIZ 7R - T
HIET T, AEETFESEERETHS .

FIXORFEFIZLY -7 I 7—BITWS8n L CREEMET A 08 E
TICHEEINTWE Y, 7=, HERa-TIT—ERLINaryIs—BRrENF 7
NAEM T ABERAAE L TWA Z L IIMES TEL ML TWA Y, 4@, SiFE
HOETLAFIEHB THERBFEL CWEZ &S A ERBHETAZEFDHD
DEFAMEOE TICRE ST AREEMERS, DENEHE L Ta-T I 75—/ ar3i s
—VEOF LU T UGRBEEAEE L., FRONEIERNEROT T ERT S
ZEREFAMEOETICE ST 5 FIREME R S hLT,
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NAF< A2 (EPRER) 2FH L= ¥ -3, BETENSZ V-2 Thd
72, HERIERR LR & U CHEBMICEEZHEET L2 Z L BROLATWD, £,
AHHEMEREFEDO ) VA 7 AVHEEOB SN L L EAIN TV D, FRS, A AR &
- BERERRA LTS S —~BH L mx Xl e L THAT R AEBILE
bOTHANTHY, FOERELESEGFINATHS, RRFUTHB N TIE, Bro
— AR A AN DINA F B ) — VEEFATIZ BT, I X D IRBE L E
 POICEE DR R 2 BT 5.,

1. W=

INAFEH ) —)ViE, HEIHETH 572018 72 mEE T A ORI | HIERIERE
BB IEDEI D FLE L THEB SN TWAD, HERTIE, XA A ) —LOFREE LTR
BEFE Lo, HEORY 772 80 X 5 RERFZANAL A~ R L UM CBERM /e &
DEIBRREZ A A~ AEZFATLORLEE LV EEZLNA TS, LML, Zh
BN AT ANOLNNAFH ) —NVELEETHEE, huetaal i VOB R
PN HE: U CHARAIZEE LW G320, ROE-OHtEs 054, ENTOREEIT
EE 760 M EEITEY, BbOLTIZERIOOT M aBAIAH, ZHILHL AN
AATE ) —=VIZEHBTHZ LIFBHEOZ LVWHEHRIZE > TAHARZ L TH S,
TN —ARNAA TV ADELLNL, ~AF Y — AL R bP—ATHER IR TWEEL
n—A  ~IELo—R7ROMEPBGER KT SZ2 5D TW5, & ZARBIR T
ANF Y —ANELOBRHI L D= ¥ ) — )VAEESMIREB I THH 8, N2 h—X
HOTE ) —NVEETIRETHY , B THREBEXER S 5MERENF 5 04EE
RESMEL . BB RETH 0 REEFLOFIIR, LER-T, Bl —RARRA
A~ ADFECED N LIR I = F /= NV EEET AT, X P—ARLDTH
S NWVEPEENFETHZEBMETHH, X h—AhbDxF ) — VEFEE DA
EERNRNHEVWER L LT, BEBRRPONF ) —2ADOBHZRTA LT L yrg il
SR N —=ZANLDEFENPMFI SN ENBEZOND,

AR TR, BB —RRANA A~ R0 OEMC L BHBEEZ RO L LT, BT
BREE, WITERERBLO=2 Y )V F—F 0y RS F 7 a2 (CBP) ([ZL5/34



I ) = NAEFERN PR DOR R AR TS (K1),

) (grniE|mmd | g1 e A |m—) zE |

2. WITHRE
B
) | B0 | e [ gL #nr | %2 |

3. CBPRE

MmicEREE
R e e

K1l BAE—RBRARAALTANLDR,LFH ) —VEES RT A

2. BVR—RARNA ZT AN DOBRITREBCL DM FF ) —VEE
T a— AR, A ZAOFEGIE, KBRS 7 8 & < OB BET S
FEIHEBFEIZA - TV D, FORIMLIEFEICLY, 707 7 — NV EOFBREFENRS HE
RENDHEDRH LD, BFEE, [MOFEZENTHERETAF Y —R L |
—ANELND X DICRoTe, BATHER T, B —XRA A A< ADHE L& FE
BEDRBI X ITATTON DT & LY ERETIE, ~F V=R LY P —RZANMIZRIR K<
WNAFTY )= NI EATE LB RERBEL R D, ~F V= ANLDNA F X
J—VAEREE, BEEHEERE L T—ICFIH SN TW5D Saccharomyces cerevisiae
TERGIAITIZENTED, 77VNTE, Y FUFERLELNLEENL O/ A
dx B ) — VEEEBEMD Scerevisiae TRBAEIZIT -~ TW5AH, Ll
S.cerevisiae |3, X1 —A, T IV /) —ARER N—ANLDNAFH ) —)b
EEREA A LTV, RIEBA 0 — AR D ORI TEITRII L
T2, 1993 &1 Kotter B33 S.cerevisiae |\~ Pichia stipitis D% 2 vt — A {REHE
GFEEBEALTHF VA —RINGLONRA A H ) — )VAEEIZRI LTz U, Scerevisiae
X =22 RETLDIERELELT5720, ¥ —AGhEETE2E
ANLT= Scerevisiae (ZBWTHF a2 —ANL N A4 xmH ) — )L EOBERICERTE
AWEETHZ L ERALMNT LT, Walfridsson 1%, Thermus thermophilus @ %
THa—AA VAT —FhEa—RKLTW5A Xyld BInF% Scerevisiae (ZBEANL, F
H—ANHF ) N B ST AT )= VEEETDHZ LIRS LT 2,



Katahira 5%, S.cerevisiae \Z P stipitis FkDF v —A Y ¥ 72— (XR) &
1) b—/LT b Kabr—+¥ (XDH) 23R 4, X512 Scerevisiae HED ¥
vvt— L Fx ) —¥ (XK) ZEEBRIE T, S —AnL @B TS AT H )
—IVHEEEIEDZEIRTI LY, £, 7T ARREEBERIERRE Th D5 Zymomonas
mobilis HRIFASINTWD, BEL, A A4 Z ) —VE#ELNRE L, AEEE GE
BL0d 3~5FE0, S5 3, A X ) —)Liitkd S cerevisiae & [RI%ETH 5,
F¥7- Ingram H1E, ~F YV — AR h—2ADIEIee L AT 5 Escherichia coli i~
Z.mobilis DX ) — NV EEBGLFEBEANL TSN A= ) — NV EEL{TTHOEAZ b
IR L7= P, Z D%, Ingram HRBRE L7- KO11 13, HAETHEEM NS D /A
A i )= NAEEOEIERBRIER S, E coliiX, FBBHEE ) 35°C LB &
WCHE L TEW=D, BEHIEIC 2L —RNhh 620 ARTHD, L,
TG —VTHED 5% AR, RIRED /A Al ) — N EG52DIlid~F Y
— A LN N—=REZENENNTER TS AE )= NVEBRETHOEDLIVERD S,
FM BT, 1992 H(2, Klebsiella oxytoca \Z Z.mobilis DT 4 ) —)V/EEBIRF%
MAL TS A Z ) —VEEZTHESL Z IO LY, £ D% . Zhnag 511,
Z.mobilis \Z E. coli DF 211 —AHBLATHLF VI —AAL VAT —E(xylA),
Fonrux)S—€kxylB, AT T —B(tktdD, FT AT N KT —E(talB)
HEBEAL XV —ANLEIE TS s ) — )V OAECKI LT 0, Inut 613,
Corynebacterium glutamicum \Z Z.mobilis D% ) —/VEFEBGRTZEANL TN
A F = ) —NEEE TR, SLIZTVT T—VRER, V7 ) VB EDOLE

WL DA E A O U 7oA B L AT ARRE LI 7, C glutamicum V3.
HIFCPAEME IO L TS T TR RAT IIELET 5 b OO FERF R OIE M
DIEFF SN ABHEEA LTS, AEKORMZFIMA L/ RITE 72t ATk, BEO
HHITE - O FICHEEIN D ZERSFENBTNANAF X ) — )V EAETH T LM
T& 5,

3. BB —RRNRA T2 APLOWTEREBRICL S5 FF ) —NVARE
WATHIZERE T, BATHIRER L8V, b — AR A= AOFE(L & HEEENFIREIZ
TONLHERBEL AT LATHD, KEFEE LI B REORERE S AT A0, £ SIZWAT
BEBETHY  EICXDREBEMADNON, Y ) — VEEEITAHI-80, BT
EIBACHE L TEIRED A A ) —NVEGE I ENTER, BT 7 nb
DIFITHEREEE S AT DM X DA A g ) —)VAEFE L, BREBHORELEDTTTIZ
FENLEINTWAR, BAra—RA% A A A~ An6iT, FIELELIN TR, B
n— AN SN BNV T—ERX v T —BId, EEMTHIBEILY 7 4
— RNy 7HEEZIT S, L, WITEIEE T, EEINENEICE > T
Frg ) —WZEBEINHTZD, AEZEREBTH N TED, ~H, BAE—XD
P LEREL, 7 7O LEEIZHE U TE WD, BiIZka 4= /) — ) /E
FELEDONRT U AERL I EPRRETH L, Eln, BT B~z F—E%



DB CIRE BN, A F ) — )V EEPET HFE O REABRBRE IR L Teni
W, FEERAZL Z E0EE LY, Hack HiE, 45°C TS A= H /) — /)L DEEER[GETR
Kluyveromyces marxianus IMB3 |Z LA/ —ANE O/, 7 ) —)VAEPEID
DNWTHELEY, Ll R TOEOHEINLE LW EORENH D, EH
BIZE > Tzvy, k72, Olsson HiE, £ L ZJFEHI L2 W TEREBEIZ DOV THR
HETV, 2R L ED R OERHIIEEEZIT) VAT LAEZRE LY, 6
X, LR ORERE ThH D 50C T 2 MO FRIZIEILEZITV, FOH, ¥
11— AFEBERE A5 LT- S.cerevisiae DEAEIEE TH A 30°CIZ FIF T/ THEIE: A
Todle, NAFdF ) —/VAEEERKIL, WIOITEITERBILED FBREN- T, B
(IR D LWATEIBREO T INELS 220 WA FxH ) —)VIREEL IR T,

EELIE. BERBHZ LEWITERE AT LM L, BOF v 72T
20um ETHBELI-OL, BT —B BRI X D WITHEERATT-7- 10, ZiX
AR —ARNA AT AR TIE AT Y —AGHEEPEHL T NVa—R v ) — A3
HAEED 85% LA L& DD, /- T, EEHLIE, ~"F Y —ADHE I =7 v MILT
WA F 2R ) —=VDEFEXToT, BhoERZHANTHRISI AT Y —RAZEFES
H 270, BRAIORFEZITOEL T —EB eI LT —BOfMAGbEic Ly 7
Na—Rb<wy ) —APRIKEETELI LALLM L. BELLOIWITHES

RN F oy )=V EEL, 2 BEOBREA L~V —ABBEREERET D
S.cerevisiae & 20um £ THHENT-EDA->T-8ERIZEIM L T 30CT{T-> 7.
FORER, M2 L7912 60(@BED/NA Al ) — )V EAEETHZENT
l, ZHICEY, 1 tOEBENS 230 LS4 Z ) —VEEETEH, M
MRS NBWITEBEE L AT AEHWH LI Ay ) — &R
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Paenidase is the first microorganism-derived D-aspartyl endopeptidase that specifically
recognizes an internal D-Asp residue to cleave |D-Asp|-X peptide bonds (S. Takahashi ef al.,
J. Biochem. 139,197-202, 2006). In this study, we have characterized recombinant pacnidase
and investigated its structure-activity relationship. Nucleotide sequencing of paenidase gene
revealed that its precursor was consisted of 322 amino acid residues of the mature region and
197 amino acid residues of the N-terminal extension peptide. Amino acid sequence
similarity was confirmed between the mature region of paenidase and several penicillin
binding proteins (PBP), with matches of 35-50% seen on a BLAST database search. In
addition, paenidase was classified into peptidase family S12 based on a MEROPS database
search. Family S12 contains serine-type D-Ala-D-Ala carboxypeptidases that have three
active site residues (Ser, Lys and Tyr) in the motifs Ser-Xaa-Thr-Lys and Tyr-Xaa-Asn. These
motifs were conserved in the primary structure of paenidase. E. coli transformed by plasmid
coding the mature paenidase produced the protein as soluble form and the
suc-[D-Asp]-MCA-hydrolysis activity was detected. In addition, obtained enzymes also
hydrolyzed suc-[D-Asp]-pNA but not suc-[D-Ala]-pNA, suc-[D-Leu]-pNA and
suc-[D-Glu]-pNA. Next, several mutants for the putative active site redidues of paenidase
were constructed and expressed in E. coli cells, whereas they showed no peptidase activity.
CD and fluorescence spectra of the mutants were identical with those of the wild type.
These results indicate that these residues of the paenidase are essential for the enzyme

activity.
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[B19] Fx i, BEHUERSHART, BTOEGESRBIERE N RE UIZERE
BEABIORINOLARE L —EEBEPAET HBMICEH L, FEOEFEOK
?aﬁn%f;ﬁ_{t OB ERBEIC 5 2 AW THEMA RS I TV 5, A%R
TiX, EESHEERSR (SS) BRAO—D2TH D ss3a BRIK (ASSHIa) &, W
TED M% (BE) ZEAED—DToH D be2b ZEAR (ABEID) & 7720 L THIH L7z
T EmERM (ASSHIa/ABELD) Kk DERST - 7= 855 (4%5KE 2010-160660) 122U THA
9%, X BREFTHIED ., ASSHIa OFSEETEIL A B, ABEIb 35 X O ASSIla/ABEIIb
FENENBREEZ RL, 2o OMSHERERECE (RSC) (Tt (HAMR) L0 b
P L7, TIa—=ZX\mOHEINIMED T I o~y F U BOHEGBRBIZERT S
ot EZOND, Elo, REEEEEAT (DSC) OFERMNG. ABELD 35 LT
ASSITTa/ABEITh UJWE{NE [ ASSHIa B X OB AR LD SFEICEA L, 737
FrETEELLEMIE 2 Ve — (AH) [IHARRG L ASSlla [, ABEIH -



ASSHIG/ABEIID B TIRIEFME L 720 BEVPFIELD GRKEWZ LMD, Ty
FrO EBLEANERIZEGTHED D B, DP15~24 O#EOTEE/EINN AH O
IMTHEEE 52 5 LRnholz, BGEEROBAFEEERITN O, BTRE MR
(G OIH ERVEEBIOE—27{EX, DSC OfsREAZEF L, -, BEEGO
G' 1% ASSHIa/ABEIIb IRFAZFIT K E L . A SSIa 3 XY ABEIID DFERZ MRS 5 &
ZAEOFBBERI BT, TIa—XADIHEE B E XY, BREOT I a7 F o DF)
ErEg<. 74 V¥ A A BEb TR OML « BLIZKEREELZ5EXL5RTTH
Bl#Egant, —FH., T4 A L SSMa DXL, 7TInXsForEHAEHD &
W50, KIND 7 T A —EEL/NSL 720, 7InXsF U HOIENRY (ROl
) 2/hE<THEFELTND, BRIV OMMEDR, 7 IiaxsF U miEic%
RIpBEEZTHZEERALNIL22H Y | BEMAEKOREE - 8FCEEANARO
FELRAZ MBI ND,

8) REFL TR 2SEE (LERBLSFEIEKRS
WFEHEEAT 2013429 A28 B (filet)

JH#E% : Efficient production of human angiotensin-converting enzyme 2 by Sf9 insect cells

¥3¢3# : Mai Miyawaki', Kenta Tsuchida®, Saki Yokota', Saori Takahashi®, Satoru Nirasawa®,
Takeshi Gotoh'
! Graduate School of Engineering Resource Science, Akita University
2 Faculty of Engineering and Resource Science, Akita University
3 Akita Research Institute of Food and Brewing
* Japan International Research Center for Agricultural Sciences

The renin angiotensin system plays the most important role to regulate blood pressure in
mammalian animals. In this system, angiotensin Il , which is generated from angiotensin [ by
angiotensin-converting enzyme (ACE), causes a rise in blood pressure. In late years, it has
been reported that an ACE homolog (ACE2) exists in a heart blood vessel endothelium, and
ACE2 inhibitors could be expected as a therapeutic drug of the cardiac function disorder. In
the present study, for functional analysis of ACE2 and screening for ACE2 inhibitors, we
aimed for mass production of human ACE2 by the insect cell expression system. The
Bac-to-Bac expression system was used to generate a recombinant baculovirus (vACE2),
which carried a cDNA of human ACE2 with His-tag sequence at N-terminus in the polyhydrin
locus. Spodoptera frugiperda (S19) seeded in St900-I1 serum-free medium at 1x10° cells/ml
were infected with vVACE2 at a MOI of 0.1 pfu/cell and cultured at on an orbital shaker 28°C
for 5d. Culture samples were withdrawn at regular intervals and subjected to western blotting
analysis using a His-tag antibody and to ACE2 assay using self-quenching fluorescent
substrate. As a result, we found that human ACE2 was expressed and accumulated in the

vACLE2-infected Sf9 cells.
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EREHESGF 2013F 104 H, kFar_ryartrZ— ki)
{E 4, : Characterization of the cellobiose 2-epimerase from the D-aspartic acid specific
endopeptidase-producing bacteria, Paenibacillus sp. B38
ZEF}H + Satoru Nirasawa'* and Saori Takahashi’

" Japan International Research Center for Agricultural Sciences, Ibaraki, Japan.

? Akita Research Institute of Food and Brewing, Akita, Japan.
"E-mail: sinirasa@affre.go.jp
Abstract

In this study, the cellobiose 2-epimerase from the D-aspartic acid specific
endopeptidase-producing bacterium, Paenibacillus sp. B38 (Takahashi, S. ef al., J. Biochem.
139, 197-202, 2006), was in silico screened, cloned and expressed in Escherichia coli. We
screened an open reading frame (ORF) similar to the amino acid sequence of human renin
binding protein (N-acetylglucosamine 2-epimerase, Takahashi, S. et al., J Biochem. 125,
348-353, 1999, Inoue, H. et al., J. Biochem. 110, 493-500, 1991) from the genome sequence
database of Paenibacillus sp. B38 by a BLAST search. As a result, the ORF with match of
about 20% was obtained. Deduced amino acid sequence similarity was found between the
ORF and several bacterial genome sequences. The ORF was cloned into plasmid, pET-28a,
and expressed in E. coli BL21(DE3). The expressed protein was purified and characterized.
The obtained protein epimerized lactose and cellobiose but not N-acetylglucosamine. These
results were suggested that this enzyme (cbeP) was a cellobiose 2-epimerase but not an
N-acetylglucosamine 2-epimerase. Amino acid sequence similarity was confirmed between
cbeP and other bacterial cellobiose 2-epimerases from Rhodothermus marinus, Bacteroides
fragilis NCTC 9343 and Ruminococcus albus with matches of 49, 44 and 37%, respectively.
The molecular mass of the purified recombinant cbeP (46,000) measured by SDS-PAGE
analysis was very similar to that calculated from amino acid residues of cbeP (46.706). The
analysis of gel filtration chromatography showed that the active cbeP formed the dimer in the
presence of 2-mercaptethanol while the inactive cbeP formed the monomer in the absence of
2-mercaptethanol. Morcover, since cbeP was inhibited with thiol modifiers such as
N-ethylmaleimide and iodoacetamide, it was considered that the free thiol group in cbeP was
essential for the epimerase activity. This result is the same as that of N-acetylglucosamine
2-epimerase from mammals. The Cys-380, the conservative amino acid residue in the
mammalian epimerases, is essential for the epimerase activity, since the mutant of Cys-380 to
Ser is the inactive (Takahashi, S. ef al., J. Biochem. 126, 639-642, 1999). The Cys-380 of
cbeP is also conserved, which is very interesting when considering the structure-function

relationship of cbeP.
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[EEL © ZUTERRGRH TRKE 107 5 OFEERMEIC DN T

HERE . OKH B KHEREWE), EEEAN FKHEE ().
RS, R, BOMEE. BF  (KAERRENRR)

[Bf] = X ST o —~ o RTEN T MEKIE 2 B A9 2 KR R8T 107 5 )
OIFE S A 2Ll L 7=,

[ Fik] RHIREERBRIGICTER LI ZIEX 13 Zft 2 HEEE E L TEA R Y
FEARBE T0% B RO THE, LEALER MY NI E, HEAEEY NI E 50y
B U7, KB RERBRITHE KBS 7T0% TEM, #k skg Tk bx/m2Fb) - £
LER ) & xPHRIZ, K 95kg TiX Th &z Fh ) AXRBICKESE TREOBREMS: &
AR OB RERTAMRLC X v IEEEME & R L7,

(RG] PRk 23 - 24 A2EE TRKE 107 =) (TULEN 70 ke /a B THY TH&-2F
bl OR2EHETH oo, FEEKOSHRER TIX, FRIED 24g OHHRL, LETE
FRIN 9 BILL E&E SO — KON AR LT\, 72, Y 37 HITERVMER
ThoToh, BFICHBRTAIEMEY V)7 8l T3R8 L0 HELS | thoZIERFED
IR BIEVETH -7,

K Skg DILIARTIE, b ARDREBITELEN I ThH =0 BE. 72 BIEIEH
T2 FE6) EFL8) L0 IE<HER LRBBEICHE W THIEWEE - T, BARE
DEREFHMEITIEL, b, BEOTNSE L, TR - MRS DR WEER e S
7
kK 95kg DATIAATIEL, Bk, (&2 Fh) L0 LERBENRE L, BEX
WA MMED -, R, 8 CIIEIn D 7 < BEHIZ BRI Th -7, B 7L
a7 IT7—BENEE Th&iaoEh)] LREBEE, o7 I 7 —BEHIIMED Th o727z
D Glo ks m L RAEmB BT, b AR, HEGETIET 2 VBEMES, BGED
BHETMMTIEROR S, BEOX LA IRFETHY bl Eb) LY LEWVET
fli & 72 >7=, PLLEORERNG, T3KM 107 7] A [hE-2F5) 2L TEAMARE
EREMEEMATEBY ., 2 A PRI 3 —v V ATENMKERERFRE L B 2 bz,

11) #BRFR 03 FEAREYET FFR

FERAEFPT 2013410 A 19 A, KK LERF (KIKH)

4 L= s T XA T v U RERERTOGE N EE OB & F DI
JRE  ORBDR (KERRETE), %EBE (KBKRE - K. RFZE, E2E
(JIRCAS)

[BrY] MFEIER AT MR ARETay fa—LENTW5D, ZOFTRLIFTE
DA TWAMERLRO—oN L= - T XA T2 0% (RAS) Th D, RAS
TR =V TERSNWET V3T o BN T U35 0V VE#EESR (ACE) (12
Y OENALET L THLT VXL Ty NICEBRShLED R 25 X2 -4,



ACE DM & BRI FET 2% ~—8 6 AL D All AT HiEMHEZ A LT
b, FITIND SEHEOERZAHEN L L TERNAOEEA LV RSA AEEREE
Y & MREEIIERR LTz,

[ FiE] M2 T e P L= 3BERIC K VAR LS 1] . Vw/%ﬁ&UﬂﬁAm
N ACE OIEMEIE, Frils il e EEHEZ H W TIE Lz [1-3], F~— BTG,

b U= R AERENE A O@OCTECAE 2 AW CHENE U7, FREEEEER O RM & L,’-C
X, EPRE R OHRER A PEORREE TP HUR R IE D % 2 VT,

[fER] BEEMEZHW TR LR, W L= HEEEOETET 2 2 L 527
DTRHE L, RO L= fREFRMEL, REHRTEOEELZ Y YR =1 L
LT, Efo, RROHEHICIL L=V REEEE R L, & W%g@%ﬂ?%ﬁ LA
(e SENON) /~11/E&J”IHJ£E L7z, S, WREERR LI R. 7 Fidmnwl =
PHEREZ RZL, HEmEE LTh ") LYBBE DWW T I EA U /Ef% RlE L7,
HELZ A FF@’?H,U‘ 56 L=V HEEESRHINTEY  Ex 0EHFHCEEITE
YWEDIFTET B Z LB ENT, —F, A BEORKEEHETHL VT —F—
(b L= UFEEES RS, BEEHEEME L LT Fa~s o B (DHA) L
U —VEEEIFTE LTz,

[£%=34 L] 1. Biosci. Biotechnol. Biochem., 71, 2610-2613 (2007). 2. Biosci. Biotechnol.
Biochem., 72, 3232-3236 (2008). 3. Biomed. Res., 32, 407-411 (2011).

12) £33 : International Conference on Fermentation Technology, Bioprocess and
Cell Culture
BRELGI 2013F 10280, (B PRAUT 4—)
{#@ @4 : Production of bioethanol with novel two-step fermentation system using high
temperature tolerance Schizosaccharomyces japonicus and Pichia stipitis from saccharifeid
Pennisetum purpureum.
J£3%F : Sho Shindo, Takanori Nishida(Akita Research Institute of Food and Brewing)
Lignocellulosic biomass sources have the potential to act feedstock for the sustainable
production of organic liquid fuels. Although the discovery of xylose-fermenting yeasts has
enhanced interest in the microbial conversion of renewable lignocellulosic resources to
bioethanol, various problems occurred in the development of an efficient fermentation: the
main problem is that these yeast strains exhibit low ethanol-tolerance and low ethanol
productivities from xylose, compared to those obtained from D-glucose with other
microorganism. We reported the novel two-step [ermentation system using
Schizosaccharomyces japonicus and Pichia stipitis from a mixture of glucose and xylose.
First step, mixture of glucose and xylose was [ermented by S. japonicus at 42°C. In this step,
biocthanol production from glucosc and volatilization of biocthanol were occurred
simultaneously. Second step, the treated broth was fermented by P. stipitis and xylose was
converted to biocthanol. In this study, the production of biocthanol using novel two-step
fermentation system from Pennisetum purpureumm was investigated. Saccharified-liquid was

obtained by anmonia-pretrcatement and cellulase  treatment method and  this



Saccharified-liquid contained 6.0% of glucose and 4.0% of xylose. When ethanol production
was done using novel two step fermentation system from this liquid, 90% of ethanol yield was
achieved.
Reference
S. Shindo, Production of bioethanol with novel fermentation system using high
temperature tolerance Schizosaccharomyces japonicus and Pichia stipitis trom cellulosic

biomass. 15th European Congress of Biotechnology (2012)
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HARLY  FEHMAYBED-T ANRT X UL R FZ—+F paenidase (/ST =4
—8) Feun—r0rsa—=r 7 RUKBEICET 53

BERL - OEEE (EBEEME)., B0 FKHEREi)

[BE9] 2 E T, —EBOMEOMIIC DRT 2 VBEOFIET 5 Z LN T
Tohs . AT, EIVEOAERNICLEMEO D T I JEEP D T I BEGHE T LS
YNV BEOHFET S ERREENTWS, EEOIE D-7T AT F U RXT
F X —BHAPEE (Paenibacillus sp B38 ¥R)ZRBETH L L bic, AETLEFR %
Paenidase (/XT=4&—F) L&A L, FOUHEEHRLNZLE 1], SEF % X,
Pacnidase @7 X / [EEA| LRI AZ oS MRt — 27 n—=7 1L, KEAE
BT HIEHRAITI & & BIT, T O OBERFEAZT AT,

[ 5157 2 7 BEERA OFARIMERESTIZ 12 BLAST R OYMEROPS 77— 4 ~— 2 % e,
KIGEZBIT A A FEBIEF OFEHIZIL, pET-28a M N Escherichia coli BL21 (DE3) £k %
A, BREEBTIE., sBo0HETIT- (1), AEFEuY—E7 ) 7k
MOE2012.10 (Molecular Operating Environment, CCG ft, 777 )& HW\WTIT-> 72,

[55 & %& 22

Paenidase D7 I / ERELH|DOFEEIMEAZ BT L7= & 2 A, T4 OO B-lactamase. penicillin
binding protein, D-Ala-D-Ala- carboxypaptidase & 35~50%DAH[FMED D Z & 23 & miZ
WRolz, ThHDH5E BRAN—FRKOT I/ BEE—BFOE N 3EHEOKER
—7 (D14, DF, JDR)ZZER L, B FHHKEITo72. KIZ, KBEIZBEWTIADL
DREFT—THIFH I A, ETUIEBWTAEMEER X BEE LGS Z & I2kT)
L7z, D 3WT, B b7 fl# z BEHE 20 T Suc-[D-Asp]-MCA S fiEiEM: # gt L7
FEE DI TG A R L7223 DF L TVIDR XIEE %78 &= 7o, & 612, Paenidase,
D14, DF. JDR ORER I—E7F ) 7 &2ATV, AL SAIMNET 57 2/
BRIRELIZ DWW THENT L7z, ZOFER, Pacnidase U D14 1IZBWTT I/ BRIREE S —
L., > DF RIDRIZEBWTT I/ BEENERDEDE, 6 » FHFEET H I &
DG N E o7, F7-, DF RTUIDR (21X Pacnidase 2 OF D14 (2T IEVVEE DS 1 4
FTFETET 5 Z LA LM E 2o, LLEDOFERIL, Paenidase D EE Bilkiis 4 B £ 7
LT, BARTHEMNDICRDESZ 0D,
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1. S. Takahashi et al., J. Biochem., 139, 197-202 (2006)

14) FERBR AR XLV F -2 FBIRIASS T ARZESE

HERACSEH 201441 A 15 B, mAaRREUER— (&)

WL BRT N a— VEED =D X 20— AE(IEEERE Pichia stipitis DT B

FERE OWMEM', EEE ' Ex AKEHL. SR ZHEH 1
(CEKHIBREIE, 23 g ) — VEEHATHEE)

Fon—R&xLH )=V IEWT H L OTE B Pichia stipitis 73 ¥ OEERH I % )
—VAERRBEIME LS | 31 A~ AFELTRIZE STV D4 e REEREWEIZ L V&<
PAIEINAZ ENHLNTWD, F O —ANS DR X ) — VAFEL FERT
B1-IC, Bz 1T P stipitis DTETHF ) — VAEERKRE L ORI EY B ek o0 s %
RATz, BREBRFELIEL L OBLAEOFRER, =% /—niitEs 7 F) <Y —
v (CTZ) TiEANSRIL SN 7-FEREE Bk CTZ-X2 RO IR LT, MEEEH—
HTH2 CTZ Ik T HTMEE 5325 2 & CllEBEROx & 7 — VAN L S0
BNt B A 5 2 L NEHEENTWB Y, P sripitis D CTZ TPERETHE L
T K ) —)VEEARRO WM b HEEEEEMEmIERE OIS R b, CTZ-X2 ¥RiZ 7 v
a— R L F I — ADRIE FIZBW TR 50 BRI TR 82% D ™% J — VIR A FZER L
fzo FElz. CTZ-X2 BRIINAA I~ ALK T H REAEDEORER L TRV X /)
— VARRRBEEH#EFE L TWAZ L)oo,

DO B AR TEATE, 76(5), 194-199 (1998).
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HERHEHP 20142 A 18 H, PFEERIRESHFICET (o <iEm)
EEAY V= - TR AT o U RBEREE ORI 2 B L BERENERRMG 12

B 5 HFTE
FERE  ORBIRE, Ea RET, NEREE, DMK
Lo s TUXET vy s T RAT R (RAS) ITIMFEFEECBSWCHRER K
HAE&E - TW5D, RAS T 5 MEFHEIERE T, EEEEE L 25> TV S EEHED
L=y TUXETTUo v (AD) T UXEAT oy 0 (AlD) AT 5 IMEN
FHIfaEED T 47 o VB HmESR (ACE) O ATAEE T ACE & [FIERIZ Al
No ANl ZERT AIEREZF > ~—BR CERORENE G L TI/EAHl#E LT
Ay it A ERE LTI T L= U EGEA R L, WRIEoFH
BHERF LR, V= HEMEIIRKEMRTHD Z L2HALNE LTS [1-3],
A, A TR B M SOk M R EERRE o) L = . ACE 0F v —PIEIGE A BT 5
LE BT, REXHMAEOERHORLRHHELABREBEE L, #h oBEHOEEELEL
Lo ET Uiz, o5, WREciIBHEIC L =, ACE oF v —FHELHEOTEE



THIE, RECHEBEDOEWIZLY RAS bR O R EEMIRIGHITEEE O TTREM: S
ST,

[1] Takahashi S., et al., Biosci. Biotechnol. Biochem., 70, 2913-2918 (2006).

[2] Takahashi S., et al., ibid., 72, 3232-3236 (2008).

[3] Takahashi S., et al., Biomed. Res., 31, 155-159 (2010).
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16) BR¥E ¥R 25 FE KBLFEERNBSERS
HEHEHEF 2014F3 A4 H, BAHKE FKHT)
EEL BN 20U NVABERL DT AT o EWEER 2 O
EPE
BRE OB ¥ KEXEE - LFER) ., MEES (KAKRPE - LFER) .
ERE (HERE). SEwik GHEREN) . BBE KRR - T
FHEIR)
[BM) L= - 7o XA T o Rlde S EOMTEME R &L L CHEER
BEZHS>TWD, RRTHEHL=URoT U457 000 | B#EER (ACE) W EHEE
FLLUTHEELTWS, &I, LEOLENKHMRS S ACE DRER—7 L LTT
YXAT U EREFE 2 (ACE2) BRRHE T, ACE2 (%, 8 FREDATF Rinb
AT UXAT N O C Kin | BEZORLY VX AT v 17 R L, I
ERIE S AHERERFE> TV, AR CIEEMEREOH /24 —5 vy e LT
S D ACE2 ORSEEfTZ B LT, RRAMIRAERRICL VT2 e N ACE2
AAEETHEAHRE LT,
[B19] 3°MAlZ His-Tag Z {411 L 7= ACE2cDNA % PCR Iz L v #bg L/=. S5 7-pE
W% HIPREESR CTUIM L, pFastBacl OFR VY & R 7 rE—HX—0O FHIBEALTE
T AT 7 — S —pFastBacl-ACE2-His6 Z &%t 7=, % D%, Bac-t0-Bac > A7 A
ERAWEEMGRA RN T VAR g VKO Ny 7 3 R0 4 —5 R,
IhaRBMIE SOHIC N T A7 mRKarl, B2 3% 20714/ A vACE2
AUERL U7, FSEONAEHIIC S 5 SO MR SPO00-1T B5HZ i S BmasEE 1 x 10°
cells/ml & L. vACE2 &KL HE (MOI) 0.1 plu/cell THERE LT 28°C, 100 rpm T 5
HIEEHE & 5 5548 Lz, $t His & 7 k% 7z Western Blotting (21 0 ACE2 @
WE AT L, £7. ACE2 ORI EICITEALBE X AE (Mca-Ala-
Pro-Lys(Dnp)-OH) % F v 7=,
[FEREEBE] (ER L2 b7 A7 7 —_J ¥ —pFastBacl-ACE2-His6 O —4
VWLV HEABETRELLHASINTWAS Z EREREINTE. BRNTF VAT 57—
R BF—LBEINT ANy 7 I R F—E SO 7 ATz a vy LT
L I AEERR EIFICHIREERMENFRD bz Z LB VACE2 DOBIRIEE 21TV 6.27
x 107 pfu/ml DT A NVAA by ZERETRGE LT, RU AV AEREEGSSEERICHD
Tro BLEE 3 H B UM B4 12 93.8kDa D BRI Z L /X7 BNy RHEER S hvT=,



7. EEHE IR & R ERRINOS T S 3 RITERD Do 7o, MBSy B UNEE
HUE] )3 OFEPEBIE 21T - 7o . ACE2 (i tE X3 TR 55 D J (2 MR
D LT, JEEPE L BB TS R4 ITEEPRO b, 2D L,
MR CTIEH L7z ACE2 2NHIR D ALRUZ - THEHICRH LI b o LB X LT,

17) BRESR  WHFHERRE[LESKE
HFHEEP 20148238280, BAIRKRFEAER T v 32 (i)
EEA : B-FF ) T A =& AW BE T — B flE A OB
BEE  OmFmie! | =wHAWE? KBEZ. REMR®, (LTMmE?, BT,
EE (CUTERREL - B N A, ERK B N A, P U S EEES
A (BR) . *FKH KRR « THER, "HHBReit)
[BEW] *FF—BEXTF o DOBR-1,4 7Y aP REEE KT OIMFETHD, =
NETT Y a—nNxF 04 ) SEOFEFRZEERANT, X F I —BEEORITEN
IThOIVTEREN, AR LETHEZEET HBOBEMS, F/2134 ) THEOHEELD
EOT—T 4777 MM ERBEEE LTHETF ATV, —FH, B-XFr /774
NI, A HOBFIZEEND B-XF &2 F /) LT THA XL oS4, ek
T L7EMETHY | KBERIZGBELOTWE W B E RS, 20 L9 kEts
BOBR-XF LT /) Ty A "= HNEZ LIk - T, L0 EFES T — B
EOBRENARERIZ/ARA LB Z LA, BEFSETIX, Serratia marcescens B, /3% =
A NVAHEBLOCEHHESTFF—FEE2HNT, B-FF o F ) 77 A _"—DhiKk
SIREATV. FHIEEIEE OS2 AT,
[FiE] BETHDB-FF T/ 77 A 3—REEIEE VT, 540 nm DR CTHRE
ZREL, 09~1.0 DEIZRA L5201 M U UEEEEETR (pH 7.0) TEEZMHEL
Too TOREERE 1mlIx LT, BEREEIRED 02,04,06,08,1.0uM 725 L5
CEEREEM A, 37CTRIG STz, £D0%, RISEITIZE D BEORECD % 540 nm T
1BEF L=,
[#ER] MBSy TFF—EB L B-FF T/ 77 A —ZRELIZEZA, BEOR
DIITHERR S22 o 1=, LA L. Serratia marcescens ¥ F 77— B (SmChi-B)5 &
ONRNF a7 A NV AHEFFF—F (ACMNPV-Chi) ZFHW5 &, BEIIRERER
FHNCED U, A EICNK SRS & BB R D Z & 3 o7z, E72. SmChi-B &
AcMNPV-Chi |2t 5 & BV IFEEZ R L7z, A BEIHV7Z SmChi-B & AcMNPV-Chi (3,
X TF AT L TEWSRRIEEZAT LV 0ty VT BRETHY | ZOMOEESE
FET vV TEETHDH, ZO LD, B-RTF TS T AN TEEE
DOFRERZTEMT 5 2 &3, Vs VITBRENET vy U TEEN TS
FTCHRARFEEOODEDICRVEL LD EBZ LN, BIfE, ¥F A RAAL U &
FEOMER L PR/ WBRIZBIT D B-F T2 ) 7 7 A =% D oy fifiEE 2 M
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18) BEFS  2014EBARRELFESKRE

FER B LT 201483298, FARFAEBF v XX (JIETT)

JEEA D L= T UX AT L R E O EEMEIC N T

WRE  ORBWR, e REF, FE =, NEREE, EOkEs

[EMI] L=« T UHFAT 22 URRASITHILIE TR I A T D AER
ThbH, ZHETRAS HlHlAZBHE L TRARBM IV T X437 0 v o AR
(ACE)DREMERERBITHhN TE -, TOEER, ZL OEESTF RART IR
W5, Hxlx, RAS IZBET HEEFEELE LT =, ACE KUOF~—EBIZEFEBA LT
R ok 2 CEERTEOHEEEZRE L.

[ Fik] ORAS BEFEIRMEMIE ARE ORI . L= 8 LUK ~— I MEHNEH &6
Y & EH L+ L T ¥ Nma-lle-His-Pro-Phe-His-Leu-Val-lle-His-Thr-Lys(Dnp)-
DA@DmgMb%ﬂ'Hﬁ:Aﬂiﬁﬁﬂﬁﬁ%%ﬁ%%g&bfiNmﬁm
His-Lys(Dnp) & AV 72 [3]. @FREEMRE AR OMB A2 B e L =03,
Fan A NA - BHRBEHAREANVTEALT 7 4 =7 14— 7ﬂ«%?774*
TREMLUZELZHVE], #8253 E b ACE LU ~—Ei%, Sigma-Aldrich #-H
KT R&D Systems tHE A U7z, @FRMERRHR O FER < 717 IR bR K& UGBRER IS bR
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1) #W3CRE4: Taste of Milk from Inflamed Breasts of Breastfeeding Mothers with
Mastitis Evaluated Using a Taste Sensor

F %% . Yoshida Michiko, Shinohara Hitomi, Sugiyama Toshihiro, Kumagai Masanori,
Muto Hajime, and Kodama Hideya.

MEFEL © Breastfeeding Medicine, 9, 92 - 97 (2014)

JEATH: 201442 J] 24 H

%349 : Background: The refusal of infants to suckle from a breast that is inflamed with mastitis

suggests that the taste of the milk has changed. However, the taste of milk from a breast with

mastitis has never been empirically determined. The present study compares the taste of milk

from breastfeeding mothers with or without mastitis and identifies specific changes in the

taste of milk from mothers with mastitis.

Subjects and Methods: The intensity of four basic tastes (sourness, saltiness, bitterness, and

umami) of breastmilk from 24 healthy mothers at 3—5 days and at 2-3, 435, and 8—10 weeks
postpartum and from 14 mothers with mastitis was determined objectively using a taste sensor.
The intensity of each basic taste and the concentrations of main taste substances in milk were
compared between the inflamed breasts and the normal breasts of control mothers or the
contralateral asymptomatic breast of mothers with unilateral mastitis.

Results: The transition from colostrum to mature milk was accompanied by changes in the
taste of the milk, such as decreased saltiness and umami and increased bitterness and sourness.
Umami and saltiness increased in milk from inflamed breasts. Contents of sodium, glutamate,
and guanosine monophosphate increased in milk from inflamed breasts.

Conclusions. Tastes that were specifically associated with inflamed breasts appeared to
include an increase in umami and saltiness, which might have resulted from an increased

content in factors associated with umami and sodium.

2) #3CEE% :An in vitro assay system for antihyperlipidemic agents by evaluating
lipoprotein profiles from human intestinal epithelium-like cells

3 4 : Junichiro Takahashi, Kikumi Ogihara, Yuko Naya, Fumiko Kimura, Mizuho Itoh,
Yuka Iwama, Yukie Matsumoto, Gen Toshima, Keishi Hata

MEFE4 < 3 Biotech, 3 (3).213-218 (2013)

FEITH:20134- 6 B 1 H

T#) : We developed an in vitro screening system for antihyperlipidemic activity by measuring

lipoprotein profiles secreted from human intestinal epithelium-like cells from the colon cancer

cell line, Caco-2. Sodium (Na) butyrate at 5 mM differentiated Caco-2 cells into intestinal

cpithelium-like cells and numerous microvilli on the apical side of cells were observed under

transmission electron microscopy. Real-time RT-PCR analysis revealed that Na butyrate

stimulated expression levels of intestinal differentiation markers in Caco-2 cells in a

dose-dependent manner and 5 mM Na butyrate up-regulated intestinal alkaline phosphatase.



sucrase—isomaltase complex, and microsomal triglyceride transfer protein by 8.1-, 1.9-, and
2.1-fold that of non-treated cells, respectively. Lipoprotein secretions from differentiated
Caco-2 cells were promoted by lysophosphatidyl choline and Na oleate, which are a
stimulator of lipoprotein secretion and a substrate of triglycerides, respectively. We examined
the effects of Pluronic L-81. a lipoprotein secretion inhibitor, on lipoprotein profiles of
differentiated Caco-2 cells. Pluronic L-81 at 1.0 lg/ml inhibited TG contents in lipoprotein
fractions from cells by 25.6 % and secretion was completely suppressed by the agent at 10

lg/ml.

3) FR3CEE4 : Systemic and local injections of lupeol inhibit tumor growth in a
melanoma-bearing mouse model
£ &4, :Makiko Nitta, Kazuo Azuma, Keishi Hata, Saori Takahashi, Kikumi Ogiwara,
Takeshi Tsuka, Tomohiro Imagawa, Inoru Yokoe. Tomohiro Osaki, Saburo Minami,
Yoshiharu Okamoto
HEGE4 - Biomedical Reports, 1 (4). 641-645 (2013)
F¥ITH: 20134 7H 1 H
ZLK): Melanoma is the most aggressive type of skin cancer and it is procured from activated
or genetically altered epidermal melanocytes. In the present study, the tumor-suppressive
effects of systemic and local injections of lupeol, a triterpene extracted from Indian lettuce
(Lactuca indica), in a melanoma-bearing mouse model were evaluated. Mice were injected
once with Iupeol or olive oil (solvent control) subcutaneously into the skin of the back or into
the tumor tissue. seven days after the injection, the tumor growth rates were calculated and
the tumor tissues were collected. Inmunohistochemical staining for Ki-67 and proliferating
cell nuclear antigen (PCNA) were performed. the tumor growth rates in the lupeol-injected
group were significantly decreased compared to those observed in the non-treated (NT) and
solvent control groups. Lupeol also significantly decreased the areas positively stained for Ki-
67 and PCNA in the tumor tissues compared to those in the NT and solvent control groups.
The results of the present study demonstrated that systemic and local injections of lupeol
suppress tumor growth and induce cell cycle arrest in a melanoma-bearing mouse model.
These data suggest that lupeol may be effective as a novel therapeutic option for melanoma

patients.

4) FRCREA: EREZ IR AREE OB
TEALANETF. SGET BEERAE, EER DERERE BIIE -,
e B, BKILSERE, 1A KFER]
MEREL B AR AEEE, 67, 219 - 223 (2013).
JEI{TH:201348 H 1 H
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5) #w3CRE4 : Advantages of assessing lipoprotein profiles in hepatic cell differentiation

34, : Junichiro Takahashi, Fumiko Kimura, Mizuho Miura, Yuka Iwama, Gen Toshima,
Keishi Hata

MESEA, 1 In Vitro Cell. Dev. Biol.-Animal, 49, 554-556 (2013)

HITH:20134 84 1 H

BE : We examined changes in lipoprotein profiles in hepatic cell differentiation. Sodium

(Na) butyrate at a concentration over 1 mM increased the gene expression levels of hepatic

markers in HepG2 human hepatoma cells. Lipoprotein components such as apolipoprotein

(Apo) A-1, ApoB-100, and lipogenic and cholesterogenic enzymes were up-regulated at the

mRNA level depending on HepG2 cell differentiation by Na butyrate. Furthermore, we

investigated the effect of Na butyrate on the lipoprotein profiles of HepG2 cells.

Difterentiated HepG2 cells produced higher levels of triglycerides and cholesterol in very low

density lipoproteins (VLDL) and LDL than those of non-induced cells. These results suggest

that the lipoprotein profile may be a useful index for hepatic cell differentiation.

6) #RICEE4 LipoSEARCH; Analytical GP-HPLC method for lipoprotein profiling
and its applications

3 4, : Gen Toshima, Yuka Iwama, Fumiko Kimura, Yukie Matsumoto, Mizuho Miura,
Junichiro Takahashi, Hidemi Yasuda, Nobuaki Arai, Hisashi Mizutani, Keishi Hata,
Shinichi Usui, and Mitsuyo Okazaki

HESE4 J. Biol. Macromol., 13, 21-32 (2013)

JEATH:20134 10 H 1 H

2] We developed a novel evaluation system to conveniently classify and quantify

lipoproteins with high sensitivity using gel-permeation high-performance liquid

chromatography (GP-HPLC, LipoSEARCH®), which is an alternative method to

ultracentrifugation. In LipoSEARCH®, cholesterol and triglycerides (1G) levels of the major

classes and subclasses of lipoproteins were determined by their component peak analyses on

the basis of lipoprotein particle sizes with the Gaussian curve fitting technique, and the

particle sizes of each lipoprotein were calculated by their retention times on a chromatogram.

LipoSEARCH® exhibited good reproducibility and lincarity on determinations of cholesterol

and TG in lipoproteins, and strong relationships with other analytical methods such as

ultracentrifugation. We recently used LipoSEARCIH® to analyze lipoprotein profiles from



companion animal serum (LipoTEST®) and cell culture media (LipoCULTURE).
Furthermore, we developed a unique service to assess the progress risk of metabolic
syndrome and/or atherosclerosis by determining LDL particle size and small dense
LDL-cholesterol (MetaboCHART®).
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