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L.plantarum 1YO1511 BRO25 /7 LEdHIR
ETHE, NITVAVLTHETT oY PRECE (AE0RE
VOB FERFET LI ERHLNE o ERRBOFLE
TV, i, MEBA»LpEEShL  [1nER
pentosus AWA1501 BRIZ b 87 5 U Ao v % -
a— N8R FEET D, Lplantarum EE =~ aﬁ—@%@%

REDIGE | REDUE | | REDURE

X, FLTF R EREM R LT8R R ﬁ%

NH LIXUIRDBES N AR CTh D, spomr | xo#e || xose )

F7e ERE LIS DIF BN 5 FERE ) 72 T S s
Y, RRAHORE S ORFLE TH i [HES] ]
L0, SREIRIETEE b G SN TEY, 71 K. HAD®IR %ﬁ@@%ﬁ%

NAFT 47 2 & LTOFIMABRHITR SN D,
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A—1 DREBICHET57 U I FF—E OB
OfAS< o, EFEBIE', HPEKX HEXE' BHhEZE'

(BEINKBE - &, "&BNK-R)

(BW] 7/~ FF =BT I~ F U RE LT DLV ATKSIRT D8HE Ch D, ZOT hLv v
GENDRY T I, BETRTOEBITHFEL T D, KU T IVOESHRKE LT, 7TA¥=r
WHT DLy ERBENDRBIIAN=F VR & T 7~ F VRO 2 OBFEL TV D, Rl
RE(Schizosaccharomyces pombe)lL Z DM T DR EZAH L TND Z LR o TWDHN, 77 ~F RO
FIEBERIIRMHACTH D, A TIE, 3 FEGET DT 7 ~FF—E(agml~3")DOEERTE A MR L,
AP 2R R B R OGRS L CORBNZALNC T2 22 AL L,

[ 515 - FER] In vitro SRIZ K > THR LIZHBERICH LT 7 LKA, 77 ~FF—BIZ L2500
KOGRERHZAE U D IRFBIZER L, RBEREIC KL o TEERIENENE 21T o7, 77 ~F F—EIEEOENE
ELTEBEEOBRRZITo12 L 25, Agml~3 TR TUITBWTEBEGHENIENZ LB LNE RoT,
KIGHEOT 7~ FF—BIZBWTEERTEMEIC M FrRAESRED RS STV Z &b, Agm3 I8
WCERINDBIBA A N DWW THENTZAT S TofE R, MOBJEA A & ik LT Mn?" 2B JerIC ZK
TOHZENHALNERoTe, EET V~TF U POT A= ~EBEELTH T 7~ FH—BIGMHEN R
LI Z &G, BEPIZT V~F U PMEE LTSS, 77 ~F T —RICK DR 7 I G RRE 2R
DIEMALA T D Z & PR STz,

A—2 HMREALIFoDA—TIRETHHHETE 7 1) F 2 Rds1 OHEEERRAT
OXFEHIR, #HAEIE, HRAE' HbEZ'

(BENKE - &, "&BNK-R)

[BR] 7= U F U 3mLEIC B T D 8kATE X v N7 B Th Y, EERNOSK L ~LOFIEICE S LT
Do HRBERHTIZT = U F B R A A & FO Rdsl EET 5705, BERE, MINARNRTE, FHMERHT
b, Rdsl X, VT FNA_TF Raekih, N-#GAMEERE OGN D D 2 L DVRB I NT=72, /IMalk-
INVERERB LTS ETHELEZ, BN Tl LA L2 F 2@ ERGIC-53 & Vip36 H3/Maik-=
IR OB LT\ 5, 2T, ERGIC-53 DARET 7 Th% Empd3 &, VIPI6 DAER Z Th
5535l RE Vip36 & VT, I— I Ch HHEE 7 = U F o Rdsl ORERERT 21T - 7=,

[ 5 - 5] Rdsl 28 Emp43 & Vip36 O 71— 2T 5 0T 24T - 724558, Rdsl (XEAERICB T
2 2 GO ZE) IZRTEL TV, RIEECITHRPNICER L T\, 2o Z &0 5, Empd3 &
Vip36 |2 Lo Tk AL TV D ATREMENRIE STz, £72, Rdsl IR G2 oo, ST 217 -
77 Rdsl [ZIZARHEE T2 S HESHE AL IMANT 15 IETH D Z L NHEE S TR Y, FEEHEIKILEL %
1T T2 AR, 15 APNZH—I2 NSRS AR MERT STV D Z EAVRIB S Uiz, S B, FHiEBRER ochl
KR T HRBEOFRE RGO NI Z LD TV DR Z R L 722K A Rds1 130l > TV 5 ATBEME DS RIE
Shic, Toficd, 7= U F U8k KA VIS EEERICEE R /RRER SN &0 ds] KEKIT
CuSO4 IZFFWESZ M2 7R3 2 L EDRH BT o T,
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A—3 BERERRZAV A —JIUEKREL 7 17 % — OB
Oimr #, TR, HPEZ' HEHLE'

(BENKE - &, "BNK-R)

[BR] AV —7Nikiix AV —7 ofFEE LT, FIINRO/NEHBIZTENTHD TEREPHER I,
U — TSR OJRIKE L Ralstonia pseudosolanacearum & WXL 5 T ARMEY 72 EICHE R 25| < 2
TIREME LA —CHoH I EVHBLTEY, REIIEEICERET I, =72/ ¥ —%EATHZ LT
BE RN S ED, T 27 X —DE LI THERENRIH SN TEB LT, =7 =7 ¥ — OREREMT IR
MRS A2 BEfR 5 ) X CEHEETH D, T Z CAME CIIERAYMOTT VEY TH 28R E W, 4V —
T NIAEIRE YPPS1660 KR MREA T2 82 D= 7 = 7 # — DO HaFRNIfRNT 21T > 7,

[ 5k - fER] BxE DT T =7 Z—% Gateway T AT KLY 7 n—= 27 L, BEREHIIOPN Til
FIFRBL ST, EHBEICL > T T =2 7 X —DREEAHER LI E 25, ZL BSMREICRIEL, Z0M
Jafs, X b RUTREICHRENHER SN, £z, ARy 87 vEAI2 X > THERORT 2 /R
Lick Zh, BHOXT =7 X —ICBWTHEIENF | SR Z Shiz, 2O, =77 Z—0HIiZi,
BEDA N L ASMT (37°C, NaCl, Myriocin, SDS) TOAMEHLEZ G| & Z Lz, HHLEZ5| &
BZFT 727X —D—>ThD RipAV 1L, SDS HHITOAMIEIAEA 5 Xk Z L, HEBIEORRER
F=ay RUTIZRIEL Cue, £ 2T, RipAV O AAEHE 12 1£5E 7 5 72 Yeast Two-Hybrid 217> 7=
FER, = RY — ABELEE T AEG S, BIE, ZROBETEWE OMABEREI har R 7~
DFTEN E D K 512 SDS &5 & BE L T D O E it L T\ 5,

A—4 A7 4 VOBE LANIVIZIKTEF L2855 R F Com2 D7 R {EE4E D fi#
ORHAXE, WMARE, OHEH#, HbhEZ' BAEHNE?
(BFNKEE - B, "FIX-B)

[BAY] HEERERHCB W T, MIREIRE O —2ThDd AT ¢ v THRE OGN - TS & LT Tor-
kinase complex 2 (TORC2)-Ypk1 #REEANVEH HIL TV D, Foxid, BERERIEATGIA T Com2 DFBLEN A7 1
v ANEEAH A HEHR T o D Myriocin Myn)ZIRINT 5 Z & THEINL, ZHIfE> T YPKI OB FHBL
EHETHI L TAT7 4 ARERMEZ EICHET 2 2 L2 AL TWd, —F, Com2 DFBLE, &7
I FOHIEEATEH 5 Phytosphingosine (PHS)ZIRINT 5 Z & THRIHD Lo, MINA T ¢ > THEE
BRI 72 Com2 DIEBHIENT, HMHEIC L2 D THD LRS-, AT, 27 4 v TIEE
LAJUIRAE LTz Com2 Do fEHIH O3 FRE A O T 5 2 L2 AR E LTz,

[5 - fER] Com2 1F, A— F 7 7 P—RFHIT2EXF v - 0T T V—LRICKD0MIEZZ T
TWD DR EATH T2, A— N7 7 2 — ADOFERRITHED AtgS % K SH7-8% VY, Com2 DOFEHL
BAMGR LI L 2 A, BAEKRRE, PHS KRR ITON T\, Z2D72®, Com2 X, A— 77
U—RICE DRI A SZ T TWRWEE X bivle, —F, a7 T Y —AHEAITH D bortezomib F
721X MG132 Z RN L72BR D, Com2 OFBLEZ R LT & 2 A, PHSAKAFRIZR 3O INHIA R & 47z,
LY, Com2 i X F o - 7ur T V—LRIC Lo THREN TV AFEMENE 2 bz, 2T,
BIfE, Com2 DB FF AKICEHD D 2 % F ABEERE, 3 KO Com2 43 FHN D= B F ALEML O]
EZRHTND,



A—5 COPIl /MpaxEN Liz/hiBEEZAICEAE T 5 Yip3/PRA (Prenylated Rab
Acceptor) family D&
O#FOInf, MEERF, MABF MFPEH— (GESXEE - HEEad)

[T 5] Ml & o X2 B O#) 3 EN3/Mak (ER) DU R Y —ATAREND, £D% < 1T ER HOK
H{)72 KA A > CToh D ER exit site (ERES) CHZAK X415 COPII /Maz A L C I UIR~EITN D, MUife
EORATIFZEL W, COPI/MEZEIT LIZiklE, ER ETORAT 7 F ¥ UL ~UUEMFE L TR E &
NAEREILVE(LIA T Ino2/Ino4 IZ X > THET SN TWD Z ENAL NI/ -T2, X 5HIZ, Ino2/Inod Dl
TIZdH HIBIRT YIP3 OEIZ L - T, COPIL /MADTERIZ MBS F 8 G # /3 & Sarl OV T =
VR I UATF REHIKT-TH D Secl2 DZEFKR secl2-4 DIRERZMENEE L7=Z L5, Yip3 IX COP
W/MEF R Z BIZHIE LT\ D Z AR Sz, LavL, Yip3 ORI TH 5.

[HM)] Yip3 ZED L H 72 E& 2 LCWB 0, ZOEMAMFEZMATLZ L2 HME LT,

[ 71k - #5R] secl2-4 ZEEERTIE Sarl 28 GTP BUCAEH A SN2 2 &, Sarl @ ER EA~DFEA DK
TSNS, Z OSSO TIE YIP3 OBEIZ L > TEEEZIT o722 D, Yip3 13 Sarl @
TT =2 X7 VAT REZSISIZE G L2 EDRIB S L7z, & 2 CIRIZ, Secl6 @ ERES ~DEEFEIC
BT D YIP3 ORHED A JI~7=, Secl6 iX COPII /MUK D G Z /37 /e L THEREL T D &5
ZHNTNDN, secl2-4 ZEFKRT Secl6 @ ERES ~DEMME 95 Z L 2B 1THimIici Lz, £
2T, ZORBMTIIT D YIP3 DMSEORBLZRRT-L 25, FEOKR TR L AF 2 —SN/2Z Lnb,
Yip3 iZ Sec16 ® ERES ~DOHEFE A AUZFRET L TV D AIREMED RIB S LTz,

A—6 Gluconobacter BEFEAED TF R b5 U TX R M) F—HDHEERIFI ZB8H D ERIFDIER
OEAHHIF WTHEE, AWt BEFHK?2 MHicEE 2 JIER 2
WMT—E" XEEh&FAR'
(WO XRke - BIpREE, "WOX - fEEMFE, 2BXREBHRIEI)

[ZUDIZ] THRARA T AIT NV T —RAD a-1,6 fEGHFER Y ~—C, Mg, A, miR<E
#l, ZFAERAE U CER - AFSH TR EHIN TS, (EHELERINA], RiEA, SFEEH~OH
LIS, e BLERENL EN TV D, FEFRE Gluconobacter oxydans 1%, 7 % A MUV inDT F A
NI U EABETEFET XA N T T XA N F—F (DDase) %S ~03Wd 5, DDase DK EAFE
Lo, i T AN UINBEERT XA NT UEENAREE 72D L35 2 00, AW, Milast~
? DDase it 2 fiEl L, AFEMEON RIC X 2MEOREMGE BIEL TS, [FR] T 2Ry
VREFEE AT L 5T, DDase OHSRERIR A F5 O BIK D BB & A7 72, BFERKIL DDase D2 LD,
FEREEM ETKRSENW AT A bhan=—] ZRTHLDT, AT7A Lhan=—|I75LRWERKO IS
AT, ZODX D72 DDase [EPEZA BERICIE, DDase DA EERKK LG END ETREIND, Tnl0 %
G. oxydans 77/ DTN L CIEAT A ban =—LEKE 2 G-, —DOZERKITIE, L-Ala & D-Ala
ERMATET I =0T~ —FEEa— KT 5 alr B Tl MEREASIN TV, 20 alr B RERIT,
DDase % /N7 D L~ULHME TR LTz, D-Ala 2L CHIER T A Lo =—REA LA
WL T, 9 —DDIEARAT A Lo =—ERKETIE, A~V DU EEEEZ 72— KT 5 spe Ein
TAITHAZIN TV, AUV DU EHHICHINL THIEE L h o7,
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A—7 HMERREICHEEEE RITHEYDORY ) —Z VT RV EYE D&
OISR E, WA B, @ F
(BEKRE - R)

[Hr]

T VL CAEPED ARG O IR ERIIT F I FREIEH ST\ 5, BE~OAMZE O T 72
DI, EVRIELIL LD & T PRI OBINE AT Z E N ZORBEITRD BTN D, £
WA OEWEIZER L, MRIEE IS L CTIREEREZ R IMAERE A7 ) —= 7 Lz, £
7=, WA LZEEZFEL, lEWEIC DWW TRANTH2ZE2HME LT,

(515 - KER]

5o )1 S OV AR D SN 2 842 U, BUE Bk %30 U C Alternaria citri, Penicillium italicum, P
digtatum OWTINIHIETEEAZ R 2w =—% 12 BRI Lo, A citri \ZRICBREREEZ R LTS
HY-17-4 ¥kI%, 16S rRNA &ix1-El41D BLAST #58 & APIS0 Z W7o A b FakBRORE R, Bacillus subtilis
ERIE SHT2, HY-17-4 Bk DOE:3E I DRER T & =0 AL /) 2 RS U CHUEFEME 2 L= & =
%, WRE/RTEMEIIRED b Rh o7z, —J7, HY-17-4 ROR:EE LI bR =F L, Y=FLrz—T L,
7 aaiRvh, KEFIT X 7 — VORI E Sy % 8 U CHUETE 2 5-l L7z & 2 A, BiZeibikim oy & [Fkk
(AR ZRBEAE IR S e o 7o s, B — T VRl B o3 | R IR D BIR S T,

A—38 BRAEGTCERT SEEFEHEGFREBITEN IS v a7y T
OEME, HFHE" FHHEE? BHLRHRNT
(BAMKX - BEMEFE, JAMSTEC - &%137, 2720 —9 v /\Y)

[ B 9] BB AT D CIAR T HERE 2 R E T D ITITIRA DK TV D, Fox IXIIE FIAEY ORFNRIE 11
BEZEBRAICA X T 7 DGR 7720, AFR/BKUE St T C 3k rl e 72 LB 5 M B s 7 F8 BT
(SIGEX) {E&BA%E L=, #EH, #ifk) b Y U AEETAIE LIRS T CORREIGET D7 n—
OHE - FEICHKI Lz, LL, B SIGEX IEI3AFR SIGEX 15 &l BB ERF ORIV —7
4 THDY a—r OAEFEIEORIEDEN G o 72, ANIETORRT, e o mikes & LEH
AT OARERNOI D, Wit T Y U AR NG TOEFEREGEOEFICEELY KIFE L &5 %, A
FETIEENZENORFHFARIC W R e A OFEACRRE, HEHOAEIZET 2 Met 21772,

[ - fER] £7°, A OIKEE T RICHVW SRS 5 FE OB AR 2 T2l L, v
YRV DR R AR RGBT DB T 2T, RIS, HOEBCEEFHE~DOBRTAIDOF
R D10, HEEEAGE 7 0 — 0BT IC/ERL L7 SIGEX 74 77 U —Z Ay, Jif « AREEEIEC
MWDETAIDRE 21T o7z, £, AEEEK TROARFERORGE T L —T 4 ZIEICE VI~ 5
FEDOBRITTHIDON, METH+RREILIDBRO LN b DM LT MY 7 A LT Z o AI)Th o7z,
INEBEZ, TNENOEESFMEZRGT LIoRER, Btk r o — 2 OpiEsaE O P EREH 4 ok T 24 R
P EbBEMfFTE T, £, AR CILRTAIE L CHIERIE L RSOREFENE Z 0, #ERIETELT
Wb U O AL D T4 77V —HOEFZ u—rOR 0 LERBN KIEIZSGE LT,



B—1 Youhaiella BHEO _EEOEO DX/ ) X/ AKFHRKRES  BROS
H
OZEMFA "2, MB/EzN 3, HHKE2 AR 2, WT—E
(laX - PEEMBtE, 2ILOXER - BIRZE, SREX)

-

[IxU®ic] Eerax /U /> (Pyrroloquinoline quinone, PQQ) 1X/X7 7 U 7 Dk A EESE DAl K 4y
FlEE L CRIE SR FIET, FEEAER-ETIEH 20, MSEERICH ST 5, PQQ %fﬁﬁﬁt’\%ﬁ%
EL, ZNa—RAD6NREERILT D 7NV a—APKFERESE (G6DH) MMLdAfsE 7 /v— 712 k> TH
ﬁémto FEEORE AR PQQ LB DRI & WO AT, Zba—2AdD 14 ﬁ%@&{t@“é o

vva IR TV a— ABiKHEBESE & O HEIENTIZEIR S b 2L D, EI2E O TIE, Jva Ui E
b9 % PQQ IKFRL 7 v =2 ik FEEESE (GADH) © BRI HE iz, Youhaiella tibetensis X7 V7 7
TaT AN T VTR DKM T VT Th D, AEDT / 2 G6DH & GADH DR 1 7 &ix
TR ENT, AWFFRIL, Y tibetensis DSFRFO LB 2 %;hé PQQ K7D G6DH & GADH DR & HE
AR Tz, [FER] 7NV a—RERFBRE T D E & ZITRIE I Vo D DRI Z TR A O ChR 2

Lic, 7=z Vo7 b VU LEk N TEFZHEE Lfﬁﬁwt G6DH {514 & GADH {EME%, ZDiEic%
B35 LT, BERIGMEAIE Lz, 7720 bBR R TIX, SUSEDORENTIZIZE > TV, REED
N BEMZ IR -8 ClE GADH 1GOOI ST, IREEI VY T D E AR
GADH {EMEIZ N A T G6DH V&M S 4v 7z, Mah R D K P 73 | i EE R TS RS i S u7z, pH
5 & pH 7 COEERTEMEZ T ~T2L 25, GADH IEMEIZ pH 7 DA <, G6DH {&MEIL pH 5 OS5 3@
STz, 2ODOFERIFVEDRI ST, T OREM CHR LI EED DR O AL TN D,

B—2 Dipeptide Formation in Thai Riceberry Koji by Aspergillus Solid-State Cultivation
OJirayu Jitpakdee, Kazunari Ito ', Yuka Tanino ', Hayato Takeuchi ’,
Hideyuki Yamashita 2, Takuro Nakagawa 2, Teruhiko Nitoda, Hiroshi Kanzaki
(REILKET - IRiEAdn, "HEILER - THt, 2fEANZBEE)

[Introduction] We previously reported on the preparation of unpolished Thai-coloured rice koji using Aspergillus
solid-state cultivation. The polyphenol content and antioxidant activity in the methanol extract increased significantly
after cultivation?. Additionally, koji mold expressed proteases and exhibited an increase in amino acid content in both
methanol and 20 mM HCI extracts?. Furthermore, UHPLC-PDA-MS analysis revealed a compound other than
polyphenols, which showed an increase in content after cultivation. This compound was potentially identified as a
dipeptide. Therefore, this study aimed to investigate dipeptide formation through koji mold cultivation. [Methods]
Methanol extracts obtained from steamed Riceberry, two types of Riceberry koji, and one type of Koshihikari koji
were investigated for dipeptides using UHPLC-TOF-MS/MS. Dipeptides were identified using the SCIEX dipeptide
library, a reliable method for dipeptide identification. [Results] We found that dipeptides, which were rarely detected
in the extract of steamed Riceberry, were abundant in the extracts of Riceberry koji. The majority of these dipeptides
consisted of branched-chain amino acids (BCAAs) at the N-terminal position. Moreover, the content of dipeptides
varied depended on the koji mold strain. Dipeptides were less abundant in the Koshihikari koji. These findings suggest
that Aspergillus solid-state cultivation of Thai-coloured rice has the potential to significantly increase the content of
functional dipeptides, resulting in unpolished Thai-coloured rice koji becoming a promising high-functional material.
12023 JSBBA Annual Meeting (Hiroshima): 2B07-07, 22024 JSBBA Annual Meeting (Tokyo): 3E1p08



B—3 HMEZAVTER I E-BFHE Flammulina velutipes BES Yy h—E€7 4 VH A
LODFEMEIZDNT
OZRBEX, CesurAylin', EEEF, REARE? B8 ¥°2
(BNKER - B, "BIEKIR - &8, 2FINK-B)

[BEW] Z v h—BLiX, 7=/ —NAAXT X —FO—FTHY, AW 4 SO % & TemEESE
Thb, U= TIX, HFE Flammulina velutipes (= X% 77) OFFEREEET 58k (FYN-1) &,
FEEEZTER LRV (FVD-1) OHEREIT > TR, FENEEST 28D T v h—BT7 A V¥ A LD
W, FFED T v 1—ET A VA MMCBWTHBREDOENRLND & & HIT, FT A YA LI TFEEH
B (EIEAER) IS LT FVN-1 THFICRINEND Z L0130k o, £ TRIFETIE, A7 A
VA LOBREREHZ B & LT, REFRRDHIRF C& 2R 415 FICARSE & BERBL S, 080
HIZOWTHLNNZT D Z L ailkhle, [k #R] BEFEAORE, BEETIZEWT v —BiE
PEZ R THEREZIGT 2 2 &N TE, BEKICHT 2 Native-PAGE - {EME AN I L O
Endoglycosidase H (Endo H) ALERODFER, HESHFTINO R 2FEEDO T v W —EPRAEFESNTNDHZ &N
BRI NI, £ TS, FEINTAE 2 OMEAZ 7 v 1—8%, MEZFTBEBLIOEE I a~ N5 7 4
—ZHWTRE L, flix ORERFHREEE OMITICHE LTz, RO ORER, AEI N7z 2 FORESRE
1%, SDS-PAGE IZ XV 5y &% 7R L, Endo HQPHZ LV [Rl—DOFEICINR LTz, £z, Zib DR
FI, REOHZEECIRE L EMREZ R L2 I, SEEICKHT 280578, @A 4, L
TEEA DL ER ORI ONT S FEDECHEL RT Z ENH LN E o7, BUE, RS
Wz B OERIC OV TR E1T > TV B,

B—4 1B FH Flammulina velutipes 1281155 v h—tBRIFIFHRDIESE
OE%4LM, MERKE' EE '
(BNKEE - 2, "FINK-2)

(Bl HFEICBNTT v U —8id, AMOTEEERD THD Y 7 = DR, +EEOWE(L, £
LT E~DOB G2 EDNRB I TEY, ZOAEMISRRIIZIGIZES, -, UFEEICB T 215
Flammulina velutipes (= %% 7r) OFFRZENT 58K (FYN-1) LT L7220k (FVD-1) O i
PrDFERNS, FFEDT v N—BT A VA LOFHBIENH D Z L2 RAH LTS, £ 2 TABIFET
L, E velutipes D{-FRTERGRIRIC EFET A VA AN G2 DB T 5720, REICBITLZERT v
=BT A YA LBRIEBIROEE LT o 7o, [ - $5ER] @RI OOR7 2 —(20%, fEFRF
B7ra®—4%—& L THBLILD glyceraldehyde-3-phosphate dehydrogenase (gpd) 7'mE—%—%H\C,
ZO TR R 2Rk Lz gpd DF 1 A > ba SRR X OAKRT A VYA LD cDNA ZHH
BIANTE S DEM LIz, #NT, F velutipes O FVN-1 RO L= 70 b 7T 2 MC, BEE LN
g B =k T ua~vAr (Hyg) MMt 5_7 2 —L L& H12 PEG ZHW 2 P EIEEIC L D EAL
oo BA%, #HEO Hyg A RTan=—%2F5Z LN T&7z, ZON, BREREEART Z —OF AN
R INT R R L, BETH D FVN-1 k& OiET 21T -7, ZORfER, BHonicT7 v h—tEil
TPRBIRRIL, BEABIOTEREMERICBNT, TOREZET 2 HEmNHE SN,
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B—5 BERBEYVHOMEYMORE S FRERIEN
OFH M, HEEF' Wo—5 @‘EL%E? —RNEZE ZEAE,
WREE (FNX- B "EIX - BFATRE, 2EREX - H)

[ B ) HEEEIC TR % 22BN EAE L TR Y, b Lo TR S NI SHEE R LT\ 5, HEKE
T TERERE D A 2 57 ) DR CIE, 2% < OHEERFENK 3 iRIEHR %2 2 — R4 585 2L E TS
FRINTWD, La L, MBIHEREY) OFEE O3 - CRERIE PRI DUV CUERIEI 72 3 2, ARBFFET
VX, WPV ORI HEREY) & FI T, VEIESHEREY) T OB OFEE O Sy fEVEFS K ONWEE 45 RIS SE DIEE %
fiEAT L7z,

(7 - R R WP PEIC B W TRERERIERR 2 W C, ISR 2 7 ) v 7 L, o7V 7L
THEIEHERIIZ R BB L, K@D dom IS0 LTz, BRI~ B E 27U, I
WML T BEE N RSN DD ERARTE 25, BB CIRIMUBEER RS D 2 L DS BN
ST, WIT, WIEHEREY ) DEER A U, AN LEE IR 2K 3 R Is A E LTz, = Ofk
B, VBIEHEREY IR fRRERIRE N B 5 2 &, F 7, MBIEHEREW SN L 7R ORI K - O
B FRRESRIGPEN AT D Z L B BNl o7z,

B—6  EEEICHITIMENEORIY
Otik [, $EEH' WO—%2 \EEES —RME2 SEMH?
R 2
(BNKK: - 8, BNK - EERERE, 2EIK - B CEREA B

[ B8] WEPEREE I S SAR LM A N TFEE L TR Y, dx 2GR O ERRIZB W CEE
IRAENZ T LT D, Z DT DAY #E O IIEREE 2 BT 5 7o OICIEFITEHE TH 273, WA N
(FR BB O A6 1 IRARIA 72 s 2\, ARFZETIE, Wl NUEO W EIGER 210 O T 2 fibr 4 5 7=
DI, WK EVFIEHEREM 2 BRI LT A #4775 DNA O FIEORF B I OT 7Y avy—rv
AN K DI DIRMT 24T > T2,

[ ik - AER] $RE#ED /KR 0, 5, 10, 20, 30, 40 m OYFKZ /N R— U BKERTERK LTc, F 7oK
WNIFEREIRER T K o TSRS & RED D dom ISR L7, KT OMEMIZARL02 pm DAL
T VLT 4 H =T K o TR LT M HERE ) dom DALER 12 K » CTRIBRK Z2BRZE L7z, A ¥ &/ . DNA
OFHIETTRO DNA filiftti% » Mz T, BEGa XD ERFIREZEIC LT, “FfHO DNA filth o
FRAETHR & INBSLER O H N BT 25 21T o 7o, T OFER, E—DWEK Y7L T8 DNA OffiHIZfE
AT EERIC L > TT o7 ) 3o —0 v ARITICB WO TENIMAED # OB VR R 5Tz, Ix T,
HERIZB W TR L > THMAEDEICELRN S D 2 L0, MEEHEREY IR & ik U CEEREICE AT
MAEMETHD Z ERHLNITR ST,
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B—7 EFEAE PQQIKTFIHE Y L0 —RABKREERD ZHERRE L BEDMEBIIZ DT
Ol#EZE "2, HFELBUVAS ', MAEE'
("BREKK - B, 2BEX - BAt)

[BEW] vrex /U ox /v (PQQ) ZHIKDTHEE T HBRINL WD WHERRME] 2522 &N
R <, BB O RWBEEFER OF LI E 2 5 T D, MRS AR PQQ IKTFME /L =2 —
2 MWiAFERESE (PQQ-mGDH) 13, HEREHZIZ U S L L CRLMEICA ROENDEHETH DN, Tk
Bk, & U THEICHET 2 ROBHED R Z Lo R E < B7p D, REESE OB LAY IR E R T &
LCORBPHIFSNTND Z Enh, BIEEIC K 28BAEER O LA WS AL, PQQ-mGDH D%
BB D EE AR B NI D 2 & & B IS — RAETE O LU T 21T > 72,

[ 71k - #ER] WFRESBEIE CTh D~V b — A @BV Gluconobacter oxydans AiF138 & & 612, 7/ A
ENTER G. oxydans 621H, 732 & ONZ ZFERR(L AR & iy S4L72 G frateurii NBRC3285, Pseudomonas
taetrolens NBRC3460 @ PQQ-mGDH O — A& A iz L7z, FBFRIFECTH D 72236~ /L h—AEEHTO
FHEN R B0 AF 138 & 2IHHTIE, 2 7 X VBEEOX v v 7R S, SRR E R ORE
EnD, PQQ-mGDH DG AZ AT HEBTH D Z ERNbhoT-, — 7, HERR{L ) A58 NBRC3285
BELONBRC3460 &S HHf L= & 2 A, N KB LN CRKEGZF v v 7RER LT e, 2 OfERE &t
L7cF A TEERTIE, 7 a—RTdd 5~/ b —ZADMHEE~ZE L TWDH Z R bhoiz, ZO0
AL, MIEEEE R A A VB L OZOEHED KA ThDHZ Lo, Ar & MfEiE & oM A/ER
D HEICKRT D BERRRRICR B L TV D T R ST,

B—8 FUOBBIZEDNA AT IILLEHEEE
OkRIEE, HREEY
(BNX - B)

WA FT 4 VB EVE, WEREIE UTAEWENR & 2 OMAEM D FEET DHIfSN~ R Y 7 206
RABEEERDZ L ThHD, WA AT 4 VBT L o THAEMITROEAMEZES L, 202 LBRERSE
R EICBWTHBE L 72> T D, ABIETIFEB DR DHES bF Y =R LT Bk Y =22 0, f%
N B (Pseudomonas aeruginosa) & ¥527 R U EKE (Staphylococcus aureus)\ 213 5 /34 A7 ¢ b A RKEHE
TEMEZ T, E£72, A AT 4 NV ATERE E LoD BE DS O 2 B3 2 2 MEE L7z,

1) A AT 4 )V NTERRELERHE P aeruginosa 2 N S. aureus % TSB FFHUZHEE L, EHE4 30CE
37CT 24 WFfIR & O B L, iRz iR U7, AW (RRIREET 50, 100, 200mM &72% K 5
(CFHREY) LRSS E 96 Uz LT L— hDO T xS L, FiEEEE LA CIRE T 48 RERIEHERE LT
LD, 7 UAZNNAF Ly MEZE DAL FT7 4V DGRz FH LT, 2) HEELE ORI : 1)T
INAF T 4 )V DR E NGRS B A/ BE 200 mM & Tebii A VT 1) & RIS TREE L, B
DA 2 FERTARAIRIET & - TEHRIL 72,

FERE LT, HEOADVIEN P aeruginosa X ) S. aureus D/3A F 7 4 VAR EE L, $£72, Zh
O OADHEX, MR U CIEFICRRDIGHEANT M E XD Z ENRBH LN T, BIE, 2hb
DADBED/SA A7 4 b NG ETEED B OYEFELFIC L 5 b DN EREEL TV D,
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c—1 Cryobacterium sp.AEHEZ FS U AT FS—HEORERVHEEE DRET
Ot 28FEk, METEZE, MERSL 2 filFx % JHRAF S
(FNKEE - B, "FIX - BEELHE 2FINKX-E SFINKX-B)

[B9] JeATHFIEIZC, Thermus thermophilus HB8 FIKFML X + 7 v A7 b T —BIZ X Dl O & S
(N2 RS TR B R HE DA PEDSHERR STz, AWFZETIE, OISR D N7 27 F 7 —E bilf
BEDOHEIZMER L, £ O ESEEREMEIIENENOMAEY TR 5 LRELA LT, Cryobacterium
sp.HURHAH X N T A0 R T —BIZER L, BEROBRLEHEORT 21T 72,

[ )55 - FER] Cryobacterium sp.FHFAHL 2 N T > A7 N7 —EB ORI A, HisTrap HP 7 7 A%
THFEOREMEIT T2, REEREOHEIROSy 1 81T 75.0kDa 725 72, KRS O HIEMEIE 1.48%107'U/mg
ThV, 343 FITERI N, NEIT292% Th o7, KR Z HWICHEEE OB CIE, REICE Fe
FUEALEUBY T ULE D-UR—ZAEHNT, EEMTHD D& Ry o—2BEE L, 1§
M 134T HPLC T T T o 7o, KRR O F5 pH (X pH 7.0 © U VEET N U 7 AEFEHRC, ik
FEIX 50CH 5 60CTh o7z, £z, 10 pHOBNETIE, 35CETRETHY, pH OLEMIL pH 5.0
5 9.0 TIEMEDRFEFSND Z 0o lz, BlEEA T OBREITIE, v~ oA T T~ T3
VUL T ERRMUT- L FITEVENE R LT, RERFREORG TIX, HBEEZ AW, 8D T
R hm ASORISHEE R LT, #ERE LT, DUAR—A, LT FE/ —A, D-FTHE—X, L]
XV =R E R U, RISHEZ R LT 4 DORBEITWT IS RSB A0S 35 OH 23 p-7
VeueBoECTHY, KEERITD-Z7 ) EaBloT L K—ARRRIET 5 2 LR S vz,

c—2 Klebsiella oxytoka ) E b—ILTE FOXF—EDHER L #H MBS DRET
OMAEH, HHKE'? HREHASF 2°
(FINKEE - B, "FIK-E, 2FINK - BEEFLHE SFIX-B)

[Ef] DV 7 o—XIBHOMBHEE T 5080850, A, EEEECER LA iEo—HE
Thd, VE ML TE FrsF—ERDH)IX NADFEFTY E h—nb p-U 71— ZADMKFE KGR
S5 2 LN TE D, BIEE TIOH~ AW HB KO RDH OFMHEEN#RESN TS, LavL,
Klebsiella oxytoka H12& RDH (23 TIE, EOEMEEHE STV R, £ 2 TARIETIL, Koxytoka
F13% RDH OAEHLE OAREE OEMEE O 2 B L LT,

[ 5715 - fER] Z ORZETIE, Koxytoka ik RDH OFEHL & FEMWE OWE 21T -7, KIESHE BL21 (DE3)
TIRMEPFEBL S E 7o/ 2 RDH (THEEICY B h—/b, #iBERIC NAD ' ZEH L7- & &, F243 U OFERIE
MZoR LT-, HE%#£ D RDH 1% HisTrap HP 47 7 A2 XD 57.0 f%, IR 874% kRIS -, & L CRsHl
#5807 SDS-PAGE (2 XV, HEED/y T 29 kDa DH—D /> RPG LT, FEREESEOEGE pH 1LY
UKL U T AR O pH 10.5 TH Y, pH ZZEMERY ) b U U AFEEIR O pH 6.0, 7.0, b
U ASERERRER O pH 8.0 THI 80%LA EDIEMZLRFF L=, F7z, BEEEIX45CTH Y, BELEMIT
BRLEL 21T > TOZRWER OIETEZ 100% & L7ZEE, 30CH 5 50°C D 10 43 M O ELEL T 80%LA_E D%
ERFELTZ, £ L0, BlAROMG L ABRITERERMETIZRNZ EOVRB I NIz, 5% ORER &
LC, NADH A% & —EZHWi=h v 7V v RIS L Y NAD OEER R EEY D-U 71— 2D
IZREFERITV W EE X D,
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CcC—3 Pseudomonas cichorii ST-24 B D-2 H b—R-3-TEAS—FEZ AWV -HRtRELE
OMEBETEE, SBK, £H #H'2, TEARHE 2, HHMRE S, MERGL S
falgx 12, HIRAF 2
(BINKE -8, "FINK-E, 2FNX - BEFELE BINKXK-BE)

FIZUAT R =B LITRET X TOEEM B E T 50 b= VIBRENTENT 58ETh
Do JATHIGEICISUNT, Thermus thermophilus HB8 HI2RD k7 27 b 7 —BILEBEOHEAEH L, 56
ICEBBEEREICSHATE D 2 L bR SN, £, LRBEOREED - DI 2 D-7 V7 h—
AN 100% R S D, 5-7 h-D-7 VT h—R%& R F—HEIZHAWZGEATHLERECH D, D& R~
T —A, LTI "ANTY =R, DA RNTY 0 — ADEENER SN, I TARIFE TR, 2
o RO LRI EEITHWT, & 675 LRIEAELZ R T, CRFEOEFEITIIARFIRED A T
% AVEESE, P cichorii ST-24 IR D-Z 5 h—A3-T ' A F—B & M-, AL 2 BRITEHL$ 57
Wz KM % SB 5 C 12 efiiGa U, 4 RFMIORBIRE D%, £, Ve, BziTy, HEERE %
PR LU=, 2D, 50°C, 10 EOBVLEIZ X - T, KEEX 7 EHER RS 2 & T, EoksiREs
WS, CIRIEOAFEY, AEEHEZ VT 30°C, 24 Rl ORI ZIT 721, 3 /0B OELERIZ T
Bz A5 1k LTz, HPLC OATIC CRER S DORER AR LT & 2 A, D-T ATy r—A, L-Zua~7Y
H—R, D-7 BT a—AOEFELRIEOAFENPHER STz, 5%1E, KBRS 2 0f
ALT, FicebREAEIZETFT L TVEZ,

cC—4 Paenibacillus amylolyticus B3R A TXX YT IVH/ bS5 URT25—F
ERAW-FLBEE~DICH
OMBESR, BARE' BARERE SHES' GINIKE-& "'FIIXK-=2)

[BEW] > ouaTFXA RN I Ni ) T A7 27 —BLLT CGTase EEM)NL, T 7> nbyIn H
L7z D-Z NV a—2A0A ) I SRR S8, SBREE0EBIEAEL Z LN TEOMETH D,
Z OREFROMER SR L, ZRECHDIELZRWD Z LT, FdisEt “HEE~OISHIZER
L7, & 2 CANIETIX, W98 CRTA % Bacillus circulans RSO REESR X 0§ 2 BARE Bk S
BN B H7-72 CGTase DS HiE L7,

(5 - R 9, avET VT URIEERWT, T U7 U aie oy 61 #ikE sk, kic, 7
=)= NTH A EERNTY 78T %A M) UNERESNA DA, BRI 1 HiRE2 Bk LT,
16stDNA f#t Ci#tk L7-E ORIE ZIT - TokER, WAEMIT Paenibacillus amylolyticus TV, AREEE O
HIEIHOTTH o7, Hi VT, CGTase BIs & KIGHEIZY v—=1 7 USHERGIOREE1To7, 55
7z CGTase AL 1 Z FBI T % —pQE60 (ZHLAA, KIGHE IM109 % I EinHe L C, #A#ix CGTase &4
PE ST, M2 §#3E1E His-Trap 7 7 A CRH#%, SDS-PAGE TH—/ FE& L THEGR T, 813K
72,000 & HEE S 72, CGTase DFEME ORI 21T - 7o fE R, FMEIEE X 60°C, % pH X 6.0 TH o7z,
AFEHIL, pH6.0~10.0 TEZETH Y, | R IT 2BVZEM TIL40°CE T, 50°CTIIENED 50%LLT,
60 CTITFERICHIE LT, BB A A Ca* ITMREN LR SRR D o7, WiklZ, ZHFE
R BMEZPHRIZL 24, D-YVR—RA, L-YLR—R, D-Z /b a—ADIEICEWNT ERyooTz,
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C—5 BIFRT7T—X7Da By 0B L-TOY URKREEESKIZLSL-TOY Y
BRUETE DT
ONLEBE, # IER, BEEFE' (EEX - £HER "'FIKX- &)

[ B Fex1E, Thermococcus J&, Pyrococcus JBHBIFENT —X72861F 5 L-7'1 U U ABRURIR ORIt 4
D, EEEEZD > ThHAN=F T I ) T A7 =5 —F (OmAT) & RH L7, —#%IZ, OmAT
FOGIZE > THEL D ER Y V-5- VAR VEE (PSC) BBEITENDHZ ETL-7a ) UIRERINDHN, TD
SOt filifed=2% PSC V47 2 —BDOIEKIIAHATH 72, & ZAREIT, apyd B -7 1 U UMK ERESE
BEMRE LTHRM L CWe T profundus ISR DOFESE (TproPDH) 728 PSC L' X 7 2 —E & L TOIEEEZA T
HZ e ERM Uz, AT, F&E CTh D T peptonophilus, P horikoshii DFE G AR (TpepPDH,
PHPDH) & L-7'm U ARG Z R0 E 5 e tiat L,

[ 515 - f5 K] pET <27 % —% HWC 3 O E SRR ORBLRZHE L, KGR CHRBLI ¢z, &1
FITBILIL L © 2AX 77 ACTHARE L TR TE VWA Z bl Lz, 17 m U VARG DR
TdH 5 P5C 1T OmAT SsaFIH L TARK LTz, PSC & NADH % & teSOGIR & Rl U2 H T A THiR
HINZ L7=t%, BERZINA CROGEBME Uiz, BUNKRARIFICEIL L 7 4 V2 —Ail L, ALz -7
7 U % UPLC (2 XV T L7oAER, 2 CORERICBW CR-KFAIIZ L-7 e ) U EREINL Tnb 2
EERMERTE I, ZOZ L, 7T—F7 D apyd H PDH AR L-7" 0 Y U EIEEZA L Tn
HZEERLTND, Fxld, ZOBAGREERICLD 170 ) U ARBIEEDNES RS TINOEME R E T
BEIZEVITONTND EEZXTEY, ZOMITHED T FETH D,

C—6 BIFET —X 7 Pyrococcus horikoshii BET7 S =2 - t1) UBENZEY—ED
SRR
OfaARmlF, JNILEBBE', &% JERA", KH—K?2 KEHAS EBESFE
(FBINX &, "#EX-4EPER 2EBKXK-E SKRIX-I)

HBIFENT —%T Pyrococcus horikoshii (2%, v-7 X JESEET X /) v 7 v A7 =7 —E (GABA-AT) %
a— K45 LHEESND 4 SOEis (PH0I38, PH0782, PHI423, PHI501) NMF(ET 5, ThEhO
AR T PEW OMSRERNT OFE R, PHO138 135 FRT I / B & et 10 FEHO 7 X/ BRI GMEZ 7~ 378
HURELER BT 2 /7 E~—F (BAR) THY, KEOD -7 I VBERICHEEG T2 Z L2600
L7z, F£72, PHOT2 37 T = - BV VRERNT I V7 ~—E (ASR) THY, PHI501 BHEEED
HEERFENEZTRT T I /BRI E~—EThHZ L2 RH LTS, — /T, PHI423 X7t~ —EiEM%E
Fied, An=Fr7I/ F72A7 =7 —€ (Om-AT) LREINT, T0O 4 FEEORERIL,
Thermococcales B (Z/A< 204 L TEY, GABA-AT LRI LE LTI NV—T%EAN, T —7
BERPEEH D T~ —E R Om-AT & ITREFRNCHENTANEITAFET D, T7205, RO L I1T
B2 D RFREDOH T, B DHEEEZ DL TV D, 2 DOBERONREE IOV T, it~ HiET
L7z Om-AT USMZHE R 720N, ZO—FEOREFE OMRE LIS OB A O T 52 L2 HINE LT,
e - BT a T EAEIROBET 2 D T\ D,

4 [A], ASR/L-Ala-PLP A KOFEFALICEII L, 2.4 ADS e T 21572, 4 TIZE TV 5 BAR/D-
Phe-PLP & A 1S & W HE AL & bl L7z & 2 4, IEMEH OIS 35 Trp RO M ORI A3
WHECRESER-TEY, IUPHEROLERRMEOENEET5 2 LR Ei,
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cC—7 Mimivirus shirakomae B3 MutS7 3D HNH K * 1 > DAL HIHEEEREHT
OTMER, BHRE_-" BEWHE, XHEAN' BFLRRN
(BHX - EMEFE, "KREEX - E)

[BH] 1 ZEETOMBEIEEYIL, DNABSERCHMBRZ R ERE R ) DR 22 T\ D, 2
OHFTMutS RER 7 X RV E, I A~ T DNA RIS DNA (CRFERICHES (B 352 &
T, REARHED 2T 5 BERREEZH S, 7 MEROEHEOMR, TA—NREEELEETD
ERTAANMuS7? 2852 ERHLNE R o72, LML MutS7 IZOWTC, BnFe bR RE %
FrcBT 2851372 <, REVARZENRED L HICLTERTAILADS ) MERHICHES LTV AN
FHTHD, &2 TR TIEL, MutS7 IZRHE7e C KisDOHEE EX 7 L7 —8 KA A (HNH RAA
V) WCHER L, ZOAFRIBERRT 21T o T2,

[J535 « FER] Mimivirus shirakomae 3 MutS7 ® HNH R A A V&5 % pET-15b [ZEA LTz, 2D
7 A RCKRIGE BL21I(DE3)Z# EE#A#L L, IPTG f77E F CREFRBL W70, WK%, 2 KO T A
vu~v N7 7 4 —%H, ESMERBRICES Lo, 72, Cysd BT 7 7 4 U IT—DOFICED S &
TALL 72 Cys991 & Cys994 % H T Ala I H W72 HNH HRERICIRE L=, 2N o0 237 B E
T, TV T7 N7 vEAIZL %D DNA fEEREBRVEMENT &, Urea-PAGE IZ X 5 X 7 L7 —BIEMHIE 21772
STz, FOREE, B4R HNH |12 DNA FHFEREHR 2 O H A TEH 5 D-Loop HEEIZ B Vs A FRE 2R L
720 — 7T, C991A/C94A ZEFLIRD DNA FEAHEIL, BRI L N TAHEIE T LT/, L, &M
RENPHIN TNV X7 L7 —BIEHEBAR CHL R S ieno Tz,

c—8 Thermotoga maritima B 3& Glycoside Hydrolase family 31 - 42 E&3k D#ERERRHT
O &taAs, BILEBE ' BEEE?2 WREE?
(FNIKPE - B, "ELRY - TR 2FNK-B)

[BE] e 70 3 O ERE OFINBE ZAFE T DS HECTH D, B-1,4 7N H o FITK L
TXUR—RARH T 7 b—RAENMABEE U TRA LM EEEZ A L TR, MAeEWIIH. k%
WHAIEH S22 & CooX a7V &5l T b, Fexld, EWERIEE Thermotoga maritima
D) IZIBWT Glycoside Hydrolase (GH) 74 31 7V F—¥ OirEC, #EE GH31 & GH42 2=
— R DB MFET D2 L2 R Uiz, T maritima O 2105 2 50 GH B OREREMEIA 2 37 7=,
[ - A5 H#EE GH31 & GH42 % KRIGHEIZI1T 2 SFfE THBUC Ko THHBLL, FEM728RefiiT 217
STz, TOFER, TNHORERITF a7V oA Y TFEOREN O F v n — 2 KB LT 77 h—2R
L FERET D a-Fvu X —BBXOB-HT77 "X —BTHDLZ ERWLNE Tz, £, T
BRMEOHEICBWT, ZALOBERIIXF a7 o4 ) SRS L CTREWEEZ2 R Z EAVRIB S
77



CcC—9 Aspergillus oryzae a-12 #EEHEM L-7 3V F—HEDRETE & BT
OEHRZE, BIUEE" BEER?2 EREES WREE*
(BIIKEE - B, "EHLY - IS, 2ERH - e
SEHRH - EMTOER, AFBINK - B)

[E] 28 Aspergillus oryzae (3 FELAR R 2 EET 5 2 & C, MWD OZHEE GEL T\ 5,
X SN TR N E T HNI B a— 2 Th Y, MR T A ESIEE D D VDI
BUDIEEHE L L COREZH- WD, a7l 3 EEgE2a L CkY, &
BT OBEE 2 HRER SEL L THFIa A B v 2 5R L TWS, Lo, BEICHNT
Foa A O 7 a— AR A WS DEERIIRMIACTH > 72720, AMFIETIIHED o -L-7 =
A —X OBSRERENT & SRR AE DR 21T > 72,

[FiE-FER BEO NT 27 V7 b—Ar0 5, S uZ b4 TR > CTRANBESN
HIBIETHRE LI-AE R, Glycoside hydrolase family 95 (ZJ@ T 2 H#EEMF 22— N 5BE -4 H L
Too MBS 1% Pichia pastoris (23 CRAE FRBL S, MREBERLZFARM L7, £/, 7a—xpEKR
ERIBICEE O v a Z v oA ) SRR EREI NSO T VB Vil E X v a v —BAEZ K 5
TR L7, a2l o) T U CRRBER 2 EH SEofiR, YiRIc ko Tximn s
AN TREND T a— ARSI NS Z ERH LN o T, FT, BENDWT D LacA (B-H T 7
hoZ—8) RlIpeA (f V7V ARa— R EREER) 72 8L HRIERT 52 8T, 7a—AREA R
DX NI ) TREE NN L TWD Z ERIBR I,
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D—1 HOBEOMZALTESE  BROBRHLEEFICLERV)—Z=VY
OFHEF ZFEEHEKR MIRE SFEKRES KEEE
(FNX - R

EE 5L, A/ BE D-allulose (D-Alu) 1%, #RH Caenorhabditis elegans |2k} U CHMIERNRNHDH Z &
DE LTz, Celegans % W FHMEERBRTIX, H—VHADM, BABRREZBETLILERHY, i
722 LEHMMEDOBRFE N E E NI, Celegans IZMERZLE, BEEIEDEMNT HZ ERHE SN TN,
ZOHIEE, FHEBHEFEY) Advanced Glycation End products (AGE) (ZHIKT 5 EE X b, AGE (3,
2Ry B RIS IR R AR 2T 2 LI Ko TAELZ2WE T, MEZ e TRl &R
HZERMBINTND, 2T, AW TIE Celegans OB FE A FIEE L LI LRHMMEIZ L > T, D-
AluZEATETHED T b —Z2OHFEENEZ T T 5 2 L2 HE L, LLTOFEREZIT-7,

C.elegans DF—H5H L1 £ 500 §0% 20°C T2 L7, 48 BifEI#4 12, 7 b~ — 2 (10mM, 25 mM)
ERFHNIN X 7=, E5RBAAATE 16 H BICHR B ZEIN L, ©— Xk & im0 aRE & 0 iR a2 &7, 56
AT OFOLME (Ex. 340nm, Em.440nm) ZMIE U724, BCAJAIZ X VRO Z v "7 Hi s %
WEL, X" 7E&EY70 OBSEEEN L,

LLED#ER/ D, p-Alu 10 mM 365 KT 25 mM ALHR U CAH B2 HOCE OB 32 B, D-Alu (ZHE
{BIEER & D Z & D3R & 472, L-allulose, D-, L-tagatose, L-fructose, D-, L-sorbose #LEEHRHClIA B /e
HAEDZEIT A B IR o T2,

D—2 AT FaYARBHEBESILODIL S VR T 2 5—E0EMRETM
EDEE
OtlchiEsn, 15 ZRE &R#fEE (FALUER - £8: 6

(T3] BIE, REEDSANA AT o VD EERR L, ICAE LTotk, FEEA S LA 2 (EY, DR
BN T 22 L1285 T, O T ANVEORKAEZ Y, IERIEE D, SA AT 4V 5 (REEME
TNH) L, BEEOI VANV T AT 27— (Gtf) IZL> THERESNDD, ZivE TITRE
PETZ N B ETRAR & LTeBERIEME O 5 B AT iE S Tunian,

[BH] AFFETIE, BEWICE TN BIEEIZE D35 7 4 )V AERR O BRETE M 2 ff 8 « I3
TLHEHMT, A M7~y ZJEMEHR Gtf OVEMEFLEFHmTE OREEE & 3712,

[JFIE)pET SRR B # —|Z 7 v — 2 S {72 Streptococcus mutans MT8148 13 OV S. salivarius ATCC25975
H1 3% Gtf % BL21(DE3):2 KiG I dsH L, Overnight Express LB £5#14 T, 30°CHKAEHRT 5 =
LT, Vare by MERB ST, EERAETEEN L%, SO ARSI L, IhAMREERKE L
oo Varzu—AEIEIL, TL— ) —F—ZHNT, ®WE (0D600nm) DOMEEFE(LZBERL, W
EEbORERE (AUC) #RHHTHZ Llcky, REEI VD o AiEEE2 ER LT,

[FER] S mutans B3R Gtf 1%, WERIEELMMEONT, A0 BREHR TERN>T, —F S
salivarius 3 Gtf % FHWT25A01E, SRICKBEETFA T U 2IRINT 5 2 L C, BREICKGT LIERNE
T NI DERERDT-, OISR Z AT, flix OEEYHREEUKIEZRML, Gk bR
WHET N T A RIEEE Z R L2 & 24, BRHT N R BRI SR L E D R 2 L L7z,



D—3 A€ DT v MFEEMERINGERIZ I 5 BREAHEF Urocortin M
BEn7 o2 3= MRERRE(C & HRET
OREZWY, ik & # EE IUWARET 8L E' ESxz FHAKE
(BEAK - R "BEKXK-R)

[HE] KA Y7 IR - XA EBA o OBNMEREY 2 — 03T » MERAICEREZRT S
52 &, L 0BhRNAEE B SN EEMEIER T T L OINERKHOV) T v FTEFRIETE EHICE
PR ZBIESE L Z L 26N L TWD, E£72, BEFAEI O Ch 5K Mo RAGREIK 1 0
95, HYEMGELE & AEINEIVER 2 % - Urocortin 2SDIEREE CAEICHKI L, K- T, DERICLD
BAANHIEM & Urocortin & DBI5-% X 0B &I 2720, I=ENIZ Urocortin 25K Td 5 CRF2R O
TUF A=A NG5 2 L TEORBET AT, [JFIE] EBR 1 T 6 @il SD RMET v M2 OVX &
fi L, ZDBRMMNEICN =2 — VREEFM 25 LIEE S E72%, 6 REIZHIBR S 7B &M T C ik E
7213 D fEH300 mg/kg) & 5-%, D EEEE CEEHEREO A B RIK T AR C& 7%, CRFR2R D7 & 2
=AM T®H % Astressin2B 7213 Vehicle ZH=ENIG L2 DB OERELZWE LI, EiR2 TIIFERL &
FEEDFR T CEIBIOH%E 5.2, 3 BRI 72 % MIINEEIZ Astressin2B,  Astressin2B+Urocortin, Vehicle % %
NEIMENEEG LEBRELAIIE Lz, [FER - BZ] 325 1 T Astressin2B #5128 %5 D BRI L 56
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ZBHIEL TV, ZIVETOMET, WNBRHSNIER 7 B B AR CRERHPERR N & OV 1 > A U
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BESZIIL UTolz, Thbb, WYV A/RKN, BRE, K, BLUORELY LEAL, 30CICTHER
SHCHREE Lz, WH, Vo7V TR, BEDEE L OMERERS ar R 1T o 12,

FEMBAS A ORI Sk L OFLI B S0, RRRFE & (B L, —J7, IBGEo%4A, FEE20 A
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IR & BN U7z, 6% 40 A B2 DIEMEG R KL OVIMEASG D TCA FIIRMEREFR &I, ©
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D—6 The effect of dietary GABA on appetite regulation via vagus nerve
ORamita Laosiripong, Noriyuki Yanaka, Thanutchaporn Kumrungsee

(LEXBE - &£

[Objectives] Previously, we found that a coadministration of dietary GABA and a GABA-degradation inhibitor
markedly suppressed food intake, in which elevated blood GABA is possibly a key factor contributing to food intake
suppression. In the present study, we determined if elevated blood GABA due to the coadministration of dietary
GABA and a GABA-degradation inhibitor suppresses food intake via the vagus nerve.

[Methods and Results] To desensitize the vagus nerve, mice were treated with capsaicin (50 mg/kg and 75 mg/kg
at 24 h apart, s.c.). To determine the desensitization completion, mice were subjected to a CCK-8 test (4 pg/kg, i.p.),
in which capsaicin-treated mice with a no significant decrease (<20%) in food intake were used in a feeding
experiment with the coadministration of dietary GABA and a GABA-degradation inhibitor (vigabatrin (Vig), 250
mg/kg, s.c.). Ten days after the dietary GABA and Vig administration, both capsaicin-treated mice and control mice
exhibited a food intake reduction in a similar degree, suggesting that the food intake suppressive action of elevated
blood GABA was possibly not mediated by the vagus nerve. However, when we observed food intake for 24 h, we
found that food intake of capsaicin-treated mice did not decreased during the first 6 h after the dietary GABA and Vig
administration, whereas food intake of control mice decreased during the first 6 h. This possibly suggests that during
the first 6 h after the dietary GABA and Vig administration, elevated blood GABA might regulate food intake mainly
via the vagus nerve, but after 6 h, food intake might be regulated through other pathways.
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D—7 Mechanical stimulation induces muscle growth
OChanikan Bumrungkit, Noriyuki Yanaka, Thanutchaporn Kumrungsee

(LEXBE - & Edm)

[Objectives] Sarcopenia is a condition characterized by muscle mass and strength loss, typically observed in aging
people. Mechanical stimulation (MS) is an alternative approach to induce muscle movement or muscle use for
individuals who face challenges engaging in exercise. However, the effects of MS on muscle regeneration and growth
remain unclear. Our study aimed to examine if MS could enhance muscle regeneration and growth after injury.

[Methods and Results] Tibialis anterior muscles of mice were injured by cardiotoxin (CTX) injection. At 4 days
post-injury, the injured muscles were subjected to MS treatment for 7, 14, or 21 days, in which MS treatment was
performed by using a commercial-medical massage gun twice a day. Then, at day 28 after the first injury, all mice
were subjected to aforementioned CTX injection and MS treatment procedure again. Then, all mice were sacrificed
at day 28 after the second injury. As a result, MS treatment for 7 days induced a significantly greater amount of large
regenerating myofibers and a significant higer fusion index than MS treatments for 14 and 21 days when compared
to the non-MS treatment group. All MS treatment periods (7, 14, and 21 days) had no effects on the number of satellite
cells. Taken together, the results suggest that MS treatment for 7 days after the muscle injury is the optimum MS
treatment period for inducing muscle hypertrophy. Longer MS treatment periods (14 and 21 days in this study) did
not further benefit for muscle hypertrophy.
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RN L0 b2 e 2 L &b, BONHE RICOW TS A ) — b T DR ITIEIC
DNWTHHTH TETH D,

D—10 The suppression effect of rare sugar D-allulose on starch retrogradation
OAlexandra Obenewaa Kwakye, Kazuhiro Fukada ', Toya Ishii ',
Masahiro Ogawa ' (ZRKE - EE, "&FIIX - B)

Rare sugar D-allulose (Alu) has been found to reduce retrogradation in glutinous rice flour (GR) gel. In our previous
work, we discovered that Alu reduced the retrogradation of normal rice starch (NR) pastes, not that of other starch
pastes such as corn (C) and potato (P). GR and NR have lower amylose/amylopectin ratio than C and P starches.
Retrogradation of starch gels occurs due to recrystallization of starch chains; leading to stronger hydrogen bonds and
harder gels during storage. In this study, we compared the hardening rate of low amylose/amylopectin ratio starch
gels (pure corn amylopectin — CAP and GR) stored at 4 °C for 7 days with that of high amylose/amylopectin ratio
starch (C) gel. The results showed that Alu suppressed the hardness of CAP and GR gels but not C gel on day 7 of
storage. FTIR results showed that this was possibly due to a reduction in the intermolecular hydrogen bonds of CAP
and GR in the presence of Alu, whereas it increased in C gels. The results suggest that Alu may show unique
retrogradation suppression effects only for amylopectin-rich starch, and the coexistence of a large amount of amylose

might quench the effects.
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