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A—2 Regulation mechanism of two response regulators that regulate the expression of
hrpB, a central transcriptional regulator for hrp regulon in Ralstonia solanacearum

O%k # BHMERSE, KFGEH KEITT (BNK - BEHETD

[Objective] Ralstonia solanacearum uses a type 111 secretion system (T3SS) for infection and disease development.
The genes in the Arp regulon encode the constituent proteins of T3SS. A central transcriptional regulator HrpB
regulates the entire 4rp regulon. The expression of 4rpB is regulated by two homologous response regulators, HrpG
and PrhG. The ArpG expression is directly regulated by PrhJ and the prhG expression is regulated by PrhKLM and
PrhN. The objective of this study is to elucidate a detail regulation mechanism of the 47pG and prhG expression.

[Methods and results] We used a reporter strain RK5050 of a wild-type OE1-1 to monitor the expression of
popA-lacZ in hrp-inducing media with or without tobacco seedlings. The expression of popA is regulated by HrpB.
The popA-lacZ expression level was much higher in the media with seedlings than without seedlings. The deletion
mutants of priJ, prhKLM, and priN showed the different decrease of the expression levels between with or without
seedings. Either hrpG or prhG was deleted from RK5050 and irpG or prhG with different sizes of promoter
regions were put back on the chromosome, respectively, to measure B-galactosidase activity. The popA-lacZ
expression was dropped at three steps by deleting the promoter region of ArpG. By comparison with priJ mutants
with the same genetic background, we assumed that two molecules of PrhJ bind to the different sites and an
unidentified protein could bind to the proximal region. The popA-lacZ expression was dropped at one step by

deleting the promoter region of priG. We assumed that PrhN does not bind to the prhG promoter.



A—3 Flagellar gene expression in Ralstonia solanacerum is differently regulated in
vitro and in planta

OE#iR, BHMESE, KEE#H KESTT (SMK - BHEF)

Swimming motility is a flagellum-dependent form of movement. Although a plant pathogen Ralstonia
solanacearum belongs to the beta-proteobacteria, it carries the almost same flagellar gene set as Escherichia coli
and Salmonella, which belong to the gamma-proteobacteria. The flagellar regulon is composed of three classes,
class 1, class 2 and class 3. We constructed a promoter fusion to monitor flagellar operon expression. Promoter
regions of class I fIhD, class 2 flgA, flgB, fliL, fliE, fliF,, and fIhB, and class 3 motA and fliC, were fused to a lacZ
reporter gene on the chromosome. At the same time, a deletion mutation of transcriptional regulator genes, fIhDC,
fliA, and flgM, and a flagellar basal body component gene fIhF, was introduced to the reporter strains. Mutations in
the master regulator f7ADC and fliA encoding the sigma factor for class 3 operons reduced the expression of classes
2 and 3 operons and class 3 operons, respectively. Mutation in fIgM encoding an anti-sigma factor against FliA
increased the class 3 operon expression. Mutation in fIhF decreased class 3 operon expression because the
incomplete basal body increased the FlgM concentration. All these results are consistent with a regulation
mechanism of a flagellar regulon in E. coli and Sal/monella. On the other hand, the expression of class 3 operon fliC
was not influenced by mutations in fI2DC, fli4, and fIhF in planta. It has been known that a two-component system
PehSR positively regulates the flagellar regulon via fIADC in R. solanacearum. While an R. solanacearum OE1-1

pehR mutant was motile in vitro, it lost motility in plant leaves.
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HERER LLI AT 21T\, BRI EBAIICAE E L TV D MfaBE kB & o NV B a2 FET 22 L2 /Y
& L7z, & BT, Nitzschia BEEFEOMIIEERIE S /37 O T v T A — NEHT 24T > 12,

[ ik - %R Nitzschia J&, Achnanthes J&, Pseudoleyanella JEXEWD 3 FRIZ-OUNC RNA-— 7 = A fif
Fraftvy, I R7 VT h—=LT7=F G LT, S6I27 )/ ARG SV 5 FROEROBEEFF
eI, HEMRBIZE 2BE RSO EZIT o7z, TOFRKE, HEROLIMRFEINTEY, /M
Kigs s 7 VBB & 22— K95, 14 AOBE T ZFE Lz, ZOHIZIE Lys DA FUALEESR KA A >~
Td% SET NAA L &fjod v\ B e a— NI 58612 THEEN T\, £72, Nitzschia J&ESE
DOMIEED S & 7 BRI L, 7T A — LT E1T 570, T ORER, INafkigs s 7 Vi) %
FH, #0IRLESNZHTHHHY R0 EREE SN, FEINTHH Y 7 ElL, Bis s
O LHRAT C RIS 47z, EEROARFENTND BB 70 1 Dia— FER T, 561,
AR, BB TORBEDPEIM L2 L0 s, B ~DR GRS iz,
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A—5 HEIRIRE Fusarium oxysporum |28+ 54— b7 7 O—BEEEET atg15 D
BEfEAT
OABE¥, mHEFEE" Bz’ fuliE—'2
(BREX - B "BREAR - B2EEKX - 2HXE)

[BW] A= 77 U=, MIBENOZ R BaIT LD L kA eilisrz, iz Lo -
UHA 7 NT oML L THIFRRICBWTEFREIN TN D, IEIZBWTHA— 7 7 O —HiE
DIFEL, W O0OMWIRFEEO D B2\, HEFERA— 7 7 V—HEEE T OREa 7 &2
WLUTHOBEMENMET L2 Z LG SN D, AEICBT 24— M7 7 V— OB LW, 4 — T
77 = EREMEOBBREH LT A7, Fa v VIR E S &R TEDIEEEO S B
Fusarium oxysporum (235 % HWEEEERE ATGIS5 7€ v VB s ORBEMNT 21T - 7, HEERERE ATGIS B8R
FIHEIANTA— N7 7 Py I RT 4 — DRI L TH Y RN—E L& EZ N TWD,
[ 5 - FER]F. oxysporum OB BT AT Y v h~—D—1EIZ X VT T, IWEIEHIL F. oxysporum
(MAFF#712053) %f#i>TPEGIEIC LV ITo7c, HRDBIGFAMBEISNTWD Z Lah s 7Y
A= a N X VR Uiz, BWAEKSE atgls BiS T-IHEER OGRS X OYRFME 2 i L 7=,
FEREEMICIB T 5 ar =—OMiiEl L ORI T EAROEBRD atgls BEKRICB W TR T L, £z,
X2 U ORI atgl 5 BHEERROI T2 B S 7%, M4 EMEFTSEEX2 0 ) 0EOKE S
B AERR O T2 R SH T2 D LR TR E D oTe, ZTRHOFRERND, F oxysporum O atgl5 B8R T7-1%
in vitro X ORERIPNIZ I 1T 2 HEFHIC BB /e BB 2 Ff o T D Z &R STz,

A—6 BRIRXUET COREFEMECFRERBINEZAVBETMAEY B RHKENX
BEIZFDRR
OFH R, HNRN, FHRE', FRA W, EEHE 2
(BHEKER - &=, "YUV T—=0 vy, LBEARRAREEE - SHM37)

[ B8] HERFRBEOLEZ 5D DWE FI2IE 10 O 29 TS DK 2B OWMEDBIFET S, L
N, TIOWIE FTIAEMORNIIREEZFLICE L, BRI TH D, 2057 ) MMEFROMGHIL
WEEZHeD TR Y, MK FIAEWN ED L O REEIERR T 28D, WE T TEERL TWDONIERE
FHTH D, £ CTARIFETIE, WIETHED R RERIEEEFOBRR OO, BGRESRENLEX
HEnsEFHEL T 7 v 2D & 2 LEFHEMEEE TR BUITE  (SIGEX 15)  Z@H Lz,

[ - fER] BARME Eiyh, BXOTAREEMOZENNBIFE T 0-10 cm, 10-20 cm, 20-30 cm &
0-5 cm, 20-25 cm OHEREY %2 FHTH 7 A DNA i L, evoglow % LAR—# —B{n1 & LI-#afH A
1MW & >2 Gbp @ SIGEX 74 77V —%TNZER LT, MK FHEREZN\ET DA X,
ez U o A, D-7 X AEEEICHY, 50 NCHE S T CRBGFEEZITV, a1 - 72T,
RS FIZB W TE D 2507 v —r TIRER R b, RSN T TREFELZIT, 7r—r0
B2 {To72 L 24, G 14 OFEIRE 7 va—y (AZ2:7, Biie RU U A5 DV AT A2:2) %
B U7e, IRICHEBEIGE 7 v — 2 O AR 20 E L, BCSIfENT 21T 572, RNAfold X° Blastp 3%
DOFER, HE LV RAAL »FES, BRIIBERBE T, N7 AR —F—BIET, HdA BB, i
RMEAEBG 72 S EMREEZ RIS THD Z ERHAL N oz, RBREFTITIEFHE, IO
B ONIZEHOFERIZ DWW THET D,
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A—7 VIFXFUVOIYRDOARBERD DRFERE T DI
OXEriEE, AiHEIRLE" XRTFE? NE B W B’
uax - #, "WOaXk - 8%, 2oX - #HE5)

[BEM] H2FEOT 3 viX, ShBlcZORAZHHORRKEICADbE TR bEEs, U3 %aﬁﬂ@
U I XUV O RRAITRRARHREAET ET 5D, TORBEFEDO L AIRHATH L, AR
X, AREONROERGEE AL EE I TREER AR5 L &b, el LOURE ﬂ@amé
FUAE D72 B R PR g Lz,

[ 53k - fER] e L7eghiid, A 18°C, 25CR I VA 1ISCHRUTTHEL, =¥ & L T7 VD
DHEGZIMEREE, 7Y, 7 XBDWINXFOIO % 5 2 T-EEEZHE L, &Ko ke
EHE CIREREBEIO= Y EOBRETHE L., ZO/MRE, B2 52 EEFICBNT, BH 25C5%
TETFOLRD 60%LL EXFREM L7 s T-Dizkt L, EHBIOEH 1I8CEMT O RIE, Wit 80%
PLERREEI L 2p oz, —0, A BEZTEEFICBNT, HE - RECED L TIZEFRTOY R
REER L IR o0z, DFV, ROEEITAREORELZZ T, BEBIOWMEHMOXELZIT5HZ
EDRBENTZ, WIZ, £H 25CHM T CHEE 5 2 7R CE Uikt L R A O N ETRER
LB L7- & 24, BEEMEBICBIT20OREEDOEVHEEROABAZREL THNDZ EAHA L, Lk
D LD, hBRMICRERT 2 RIRRE S E R L7 aTREICE 2 REAFE O BIRTFINCREAEHRED
BRI A~DILE ARt L TV D AR D NCERICZ VIRV A EN - REEEN S HBEL B X 5
RIS X ST E MR~ IR AR E IR S DEE T D ATREMES RIE S T,

A—38 LSHXO D IHYROFBIEICET SR
OmiAiRE, WA &, LRFE' NG & Wk B
(WOAXke - 81F, "WOoxX - #%H5)

[BEW] > Fa vBOLAT XU IghoRaiTikail L RER O 2 BINFEET S, shallickk
B DIREN, AMORAKRPFHEHICES T2 X 2REERE EX DAL, FOFEMIRHTH S,
AWIETIE, SR OIRERSZHOREE R b R EDOREIE S 7o b T BRICET 2RFE1To 7,

[ ik - FER] aimlciET 2 F TOHBRYMIZBWTHE - BESLG 2L CARELFHT L, $hil
ReoREfbZE b2 O TEREEROBERAN 21T 72, WIREZERER L MRiTkefoE &0 20,
IR 2 5 LT8R 5 I CREBLOBIE NS 725 Z L NHEHR SN, KIZ, iR LU RO
TR AV 2 FEBRIC K 0 IR IO E 2 ATz, ZOREE, I ORE X5 ORI R Z KX
otz —F, 3WEHANG 410 BB £ TO 24 BRI SR 2 0RER L= BRIE, 4 o
TR T L e < RETUG HRIZ A DEIG I LTz, 75T, AR RORETRIIS IR 5
RIEANIC X FE S, KT 3 IR D 4 BRI ORICREER L 7-BERMA RO 2585 2 & h
5, ZOHMMRERZH THDL Z ENRRBINTZ, —F, AEOYNRIET T H L DEEZRERD T &)
b, SIRBIOEICHEENLREAEELDORRETHNDT-D, AFELHH LKL, £of5E, TLC
ICEVEDT Vb T = EHORGBEFEOBBETITE L1722 &b, SIHRORGAARITR
EH DO AREMEN R S T,



A—9 NF Y RUEHEOIEEMBIC X T 282
O%Fisth, APRERA, WHFEW, WAME GEZERRE - YXATLI)

[BRY]  EfE, SEEETIIRERFCEMER EXRR E T HAZRY v 7 v Fr—ARNEKRRME
Lo TEBY, TOPHOEDICHLEBEFEORELNEETHI EEZOLNTWD, FRFHREIZIAY
02— A(Suc)X° 7V 7 b —A(Fru)& & 8, FEEOHIRBRD HILTNDH, NF I V1L 80% & E S &
IR BT, FEORBEIE i UERZER W ESbTnd, EEIZIZEE LT Sue BEENT
WD, ANF IS Suc 137, RSV Fru & 7V a—A(Glo) &L EEND, Fru %< Gieifi
WIS HACEH I D ZE O RIEZ A RICED D Z ENMLNTEY, TOHERITHEEE LTHW LR
% Frullfils EEbivTind, —F, AL Fru 22 ST I VI, EORREREIT DL E
FIETHRNEDRE SN TND, ZORRICATF IVl d v ERE - @FERML & LTRIHES TS
AR 7248 7 EARB I RN, ARBFE TIMEAN ORECE Ofli#E 2R ~2 2 LT, Zhb
DA JERERENCT 22BN ET 5, [FHik - #ER] b MPERRaK (HepG2) Mifla, 7+
A == AN K ALK — PN (CHO) Mifln/s & & vy, T Y OKFEPEOIRE 2 8 2 WA i~
TW5, BEORY IARIZE K v a—RA § T v AR —H — (GULT)CHHCHH R b D38 7 RE, FE(CHES
HIBR T ORE I # < (KEEFEF SN 7-(HIF-1 o )72 EDOBEE T OBl % RT-PCR {5 THKRGTT L7,
GLUTS 1 Fru Ofisfk & LTHIBITWADDR, ~F IV IEE F Tl HepG2 D AFH AR T X, Hiikic
XD Fru OFHO SRR D Z EBRB I,

A—10 NTF ZYDIEFER - EYFRIDT
OHREMEX, AEiEth, WHEIFW, LAME AR P XTLI)

[HH] ~F IV IIERLOBKEEETH S THARF ) 10, —MERME U THHE - JaE
SRR L LTSN TV D, &I, I Y ATFIEHEAO 3km MNOEFRYOEEZEDDL L S
Lo BJRIZL Y ZoM, FYSCEMMNRLY, TOHTHLLUY, =T VT, Ih VR EEA R
TFREM OB BHEEE ICHEN TS, NF Y OEGDRSITEFREDICREIKFEL TS, *
7o, NFIVORMY, BEFEEYOFELIRICELDEZANRKEL, BIHHEICORBHEER /T A —
B —Thb, BUE, "NFIVOEFHELEE LT, NFIYLHEERIZI Y AAFICE WED SR HTEHH
TICEENDIEOTRENS PRI TWDER, HEVITLILTW RV, (B DNA f#HT 72 & B E R
W EHEET D TELEE SN TV D, ERALICIEE->TWARN, £2T, "FIVICEENIER
ROy H T 5 2 LIS X D EIFNIMREEOMEN 2 BN E 55, RRIZ, ~F YOS, SbIC
FREA F R D A= BRBERE (63 2 A BRGS0 AT « BER DR - REZAT O A HI &L T2,

[ FiE - #ER] AFLTaEx onT I E ARSI ZRA L, B~ A 7 affitil%  (SPME:solid-phase
microextraction) - GCMS % VT, EITKEHER 3 X OERL D & /BRI 21T > T2, EToNT IV E
A A OB AZ R 7-, HEEL 72 16S tDNA % PCR IZ X ¥ #E L7-, PCR EMD /L=
=R YLA X U H =B EORERTEEL, TNENOBESR T 2 5 BB O RILE R & F
R, REER, RERBNCHIE Lz,



B—1 ETIVEMERVERFICEOL S RBEDDERR
OFR = BEERF AX—R KIEEH (LEK - HE4Ew)

[Br]  ZhETicxid, BREESTZIIEND, AFA=RMEMTOLOREMERET S Z
EERFR LI NG, RBEMIZL 2FEMREICER L TIFREEIT>TWD, £ 2 TR TIE, R
ED L AFMER AN = X LREAZITH 7208, 1 IRAZ J—=0 7 T, ARDORH~—I—E&is
T ORBLOTEAL Z FIZICAHTPEM OB 2 Fhti LTz, DI, 2IRAZ ) —=2 7 T, 25 NFEE
IR OF 2 IR S DHEM N E O », FHEiT 5 Z LT L,

[k - #ER] ETREEM AL )V —= T 54T 5728, DAFI16-A::GFP & %\ M4 gst-4::GFP D L4 4
HE 7 L— MIENENBEI S, BAH, 24T & 2R L, BUTEDL Rz 20C), #H 1 mM,
10 mM IZFAFE L7 AGEHPE A 100 11 T O\ 727 L— MZZER A 15 BT D72, ¥ H, young adult
& 72 o 7= RIZ FUAR (PESRIHIALD % 20 pl 9 2AKR > b L, 3 BRSO MBI 21T 572, T O
B, HITTEMEDS N U 7= AHPEMIL 15 FE, DAFI16-A::GFP DM IEMEAHIN L7 FEMIT 27 M,
gst-4::GFP DI IEVED N U= EEMIZ 20 FECH o 72, WIT, A7 V—=2 712 L 0imMER ML
TARHPEMIZ DWW T, FERRIZE AR N2 2 WD THMAE LT o 7o, £ ORER, FHmitk LIoREED b
FERRITAFAE LT,

B—2 REEDC & HER & RBROFaEREIEDOREN
OBRGERF, AXR—®K, KIBEH (LEXK - HELE®D)

ZA - FenhilEHERE OMATIE, AP OREMRETZT TR, b D OREHER - FaEROEBO
TDICEHERT—~Th D,

AFF = REREIZB N T, S7F /) VIV AF A= (SAM)IE, A F ARGk L LTH U],
g, U UNRER E S ESERERMED A TFILOSICRIH & D, SAM XA FLEE MG, -7
F ) VVIREY AT A V(SAH) & 72D, SAH 1L SAM O#E T 11 7T W A FIULKIG &AL ET 5
728, SAH K3 ffEESR SAHT (2 X > CTHROMNIC I D, ZAVE TICHZFEEREZ -2 F2BrN S, SAHI
B FICEREHT D sahl ZZHERDS, BE MBI L HmAi T 2 L2 R Lz, £2 T, sahl 258
FROMFEIEIE DI ZFEEICA 7 U — = 7 &4T\, ZOMEZE LR SSG1(Spontaneous Suppressor of
Growth-delay in sah1)Z Hf5 U7z, sahl ZZBEROBHERIE T SSGT 2212 0 I S 4, WIFFE D #RFRO 7
i CGETWWICIRE, R A EIE LR IR O N RE T CAEATE LM DIEE L, /2, SAM&
RS Snfl (BERHZH U 5 BHEEIL T AMPK) OIFHEZREL, FOEERTHIIEEZRAL, IDHITA
FA=ARHEME Db ORFEMERTHZ L bR L, 22T, 2L ORENLHIAEY THIHE
UZEMBESNDINE I DR ERWCTRIEF TH 5,
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B—3 REERV)—Z VU RAgEiER LIRS ROEERFO TR RE
OEME=, SHHER' EEFE F' BEHEH’
(RIWLEXE - T, "EWEX- I, *AUEBX- 2027 47)

TR BH] BEMNZ AW BERA 7 ) —= 2 FRBROBERE - RO 7DIc, I =fHine b
R IEAL 2 AR PRRHAR IS L L 72 i OB BENE 2 3 2 a5 72 5 3 ot E SO RN A2 & & %
ERTWDD, ZOEMMEICE, (1) HIEEERZE - OKREBIERL Q) EWAEFR TR
REZCHASIE DT RD LTV D, Fxlk, Mlao B CEELFHEHIN (Cell self-Aggregation inducible
Technology: CAT) #BH¥ L7z, CAT HOR Y ~—OBAARmICHIEEREZ Ry ME T35 &, RN
OFMfEITEEE L g 2 TR L7212, —BEE b T OEFR ORI —REEE L 2 4 U TR O8Iz Tl
BENTH— 2 REEN A Ny MRS TS5 2 LN TE 5, AIFFETIE, CAT %AV Z&EMIC
B2 MBEHESE D ERLEIC BV TEER A — R COWFEIREN TR CTh A 1A mitT 5 2 L & LT,

[HiELRER] CAT HOR ) ~—% RHEIZEAT LI RERILOFEIZ, 5 pl Ot Bkl SR 3R 80
DRRENR (5.0 X 10° cells/mL) % T L 4 Kefilh5#% 95 2 & C, RN OMIIIET B R mICILRE, #5 L
TR O 2 W OMIRERE 2B Lz, 22T, dilkOMIREEE R 2 M EE N2 2 RED R T
INZ-20°CC 1 HFf#], -80°C T 24 WFfATHRS U712, B INA TREBR L 24 PG E T 5 &, MiflEE
SME DD B RN HIBET 5 & [FIRFCEEE L 2 42 U CH— OB EEEIL 2 AL L 7=, LIVE/DEAD 4347
I CREESL P OMIIIT 95%LL EATF L TWD Z ENSote, HID, MRS B TREZRIL 2 & sk
Y521k, ET 57200 O ready to use THE & 7o MifuREE L 2 &PE C & 5 nlREMEDNV R ST,

B—4 AEFREI X ADE R RS HEENR DR
OFJIEx" HEHER', BHAEX' TH®RIG? EREKRHE? SFXEE"’
(EEXKE - Linkil, 2WILHE - FRFEE, EEX - £YER

[EM] RREIZERR 72 E DB LA R L AN 5 & AN CIIIEMEREREFE (ROS) 234 - ER S,
MAPK 7 7 X U =R EORKEEN LT RN v 2xxaraT77—8 (MMP) ORENFEIND,
MMP (2 X > CHEEEEEE X2 TWbH a7 —7 i ERGfsin, BN Lbeizb k4 (K%
b)) DRRDO—DIi>TWD, FTF, EMCEENDLIRY 7 = ) — VBB REE LSRR Z R~ 2
ERWEINTND, BERIFEDOATFORBICENARY) PR EDRY 7= /) —VENEEE
NTEY, RFFETIE, AXFRET X R X 5 E RIS R OB 21T > 72,

[Fik - #ER] BEA L2 & LCGafgbkFE (H0,) ZAV, b MEERMEISEMRIZEHT S ROS FEA
BEFANT, RO HIIZ & 0 ROS EABITEM L7, AXFRE X AOFMLIIZ L - T, ZOMEA
Wl S A7z, RIZ, MMP @O 1 2 Tdh D MMP-1 OFREBUZ RIFETHEBLZ TR, 1012k -> THE
ST MMP-1 OFBLENA X FREZXFRAZEID a2y b — L LU TR T 52 E 0B 60
Llgolz, 22T, HiW\ T MAPK RBRIEICH L TAX FREZF AN ED X S ITEHT 2 Oh st Lz,
H20, 12X Y ERK, p38 38 LN INK OWT AL HIGHEL S4L7223, p38 DANAX FRETF AZL->TH
BloHfl S 4, AFFRETH 2L p38 RKI/EM T2 Z &nrmani, ULofEREIY, AFFR
Bz A% ROS FEA TS KT MMP-1 JEELO ] 2 A U C R Z L INHIRh R A4 R4 5 ArREMEA VR S
77



B—5 AR RERBYHBEOIERILIZ Y FO4 VR UEZMEZEES, BIIERERR
HFDEGFEREBRILSED
OMHEEA, WEMIE" @AEK? KBFF? FHRK' EaxEx’
FHRXKET (BEX-R "BEKKR- R CBRER - EEH)

AR R (R TN EEICE ENTEY, BEERORME L TORARHEFS
NTW5, Fx e CIEERMUGEER IOV TR L, WMABMEEBLOZE0= ) —L -
MV AREEMEE 5 ORI 7 > SO ERE &2 S5 2 &2 R Uz, AR CIEERBE
W2 HEHI$ 272, 5 REOREME SD R 7 » MTEEEKER A 7 v — ZEEFE 721, TSRS R 3%
N LTk 14 BB RERE, AR E BB 7 OBE 3B LM 1 2 U R E
ZWE LT, B EZEBEUC X 0 PR &8 A B Uiz, Z OB, IFIsIENEE & plcR
F# LT O DG F SREBP1c AR F-FBLDWAD 23 A B, i NBEA R BAE I L 0 ARG Rl
KTFL, RIS M S 2 AR E iz, &5, REEBHRICEVmpA A iR
BB XM EOR ERKT, A o AV U2 B/EAE 2 (IRS-2) BZFREOEIMMEM RS,
FATHFFE TR A A Y VRO VKRB < &, Tl T IRS-2 DEEENIH SN D Z LIk A &
U ¥ OBEHAEISIERNIXES S 5%, SREBPle OERGARMEZ N L7 feihle & st 130858 S 47z
NI ERHAE SN TWD, FINBRHHR RIS A 7 0 — 2 G ROBRIC L DM A > A ) RED |
F-&2MHT 5 2 LT, Mg TO IRS-2 O#sE M, SREBPIc B GARHE & 23U fE 5 IEIIER & Rk 2 #1 L,
HERg R ARG R 2 ) S 5 LHEH S 5,

B—6 IREOREBIRKELBIEICFATEZ AHELMRZOEE
OK#tiake, X@|KRE" BAKRE? AFEZH'
(BEKRR - H#HA4E, "HRRX - & 2HEWK - HsHERE)

(B8] SEEOBIHEICINT, EEENE GITEBITR WSO R ) b AR bR ERFICER
DEFE -S> TND, HOAEFTITITKESKEMFEFNEZETHY, PSRN TORIMEIZI T 2 KEHERFC
IR L RE O X N ZE E Svd, L L, fifE7 EomKMEfRIT A T ITRIBSA13~18C)n3 &
FETHY, BKETIIWEDIC LA LRI ERREE LTETFOND, ZNETOWICLY,
RIRTOT & =7 BB EEOMEE - MERF & BT M TON T, AFFETIE, RIE T CE) < dEarie
PrREMEEOMEL, TNOORELZFIH LIZRETCOT v E=T REZRAT,

[5iE LA R] S DS O EMRE N CAEMEE R 77 AF v 7 M a2 L, SRR L
7o B HI(NaNO. 2 mM)Z ] L C 15°C « iR 51 CAEMEE L5, 3 B CHMEBZEaIcbRrEiETE D
A REDS B S LTz, BT ORER, dHfeRR LA Cd 5 Nitrosprales H IZJ& T M & ZRIEER T
B DMENTFET S 2 LAV L=, $2WCT7 e = TR bR & MRy b mE 2 RS L &
TR 2 BAA LTz, YOAKBIEOMAD ZE L, BT MMIEIVES U DK & FER 255, Tl &
L OB E L7 I 2AF v 72T L, EREEREE 15C TR S, Chaid( 2
NEOVIRLIZEZA, 1 PAZVATIET =T OBREISK 40 BELEDN, A 70kt 5 5
WK 2 BCTHIEDRE T T 5L 91270, MELMREEP RSN EB 2 b, BEE, 77 2HN0H
R ECTER TRV ER S N & ORI ST 21T > T\ D,
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B—7 EFREATHICKD2MPBREENMRESNDE R FAF DKk oKFER
OZXIIE, KEX#H RIFKE" (BSFE - AH, "AEE - REHHI)

(B8] BFEEEFHDO= b uFF—BEERITRRICH<, BERENBEDOLNDIFEMTIE, NELETLHZ
ERFIHITWD, F£72, = ha s F—BIIRKQHPDOESE N, LKEGA 4 HbT o E=7 NH; &4
BT % LFRES, KEHLEAERT DI LN TED, BENBRWEMETIE, KEHOLEERT D, =
DIz, PEIEMA~OISHNIIRF STV D, SIE=ETIE, T E TEBEKFEY Cal, X° TiH, V60>
U TR L7z, KFREA A2 (B RU K H) K, TORELEERFEEFHZER L LT, HRERE
BT AN F F TRALTIEEIS, EF/K#E DH BMERIND Z E2REL WD, ZOEE, HA
ALK B B E E O KT LRI 2 AR FRIRE DO, ER{LiE CfENL ORP, pH OMRIERS R 2 Wi 4
%o [FE] MM U7 RRIE, REIL OV E KM D oyHE U 72 28 R EE BRI KO H A A VKRR, Xt
L L C B. japonicumNBRC -14792 £k, M. loti NBRC-14779 #k% 7=, HA A2 /Ki%, CaHa ZH\W 5T
15, WEABEROKFEWRE 7 X v 7 R —/UTAANE)Z W5 71, B8O HA A L KA & IV 6 7RIS
£V, ZNENS00mL AL —H—T400mLERL L=, ZHOHDOK HA ALK, AF LI LT Tl L
T B RE EEHIRR 2 BITEA~AANTZ EERA L, ZOE—h—% 30CDO 7 +—Z — A THFHEL, 0O
%, 1FFfIs =122 H~4 HIEEE(E DH, DO, ORP, pH #HIE L7z, [#5R] EREEHICL D270 VD
H A F KIS OKFEARIT, WIHNCHFRRENREIN TS, HONBREREZKICEZ THES L5
Z B, pHZ 6 FREE TS, ORP %-500 mV FEZLL T~ T2 RICAERIND Z LR ENT,

B—8 Comparison of salinity tolerance and antioxidant activities of a rice mutant and its
parents
OCan Thu Huong, Tran Dang Xuan, Nguyen Van Quan
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Objectives

This study was implemented to examine salinity tolerance and antioxidant properties of mutated progeny
KD18/TBR1 and its parents, KD18 and TBRI1 varieties.

Methods and Results

Salinity tolerance of rice samples was evaluated by salt injury score (SIS) and survivability after three weeks of
NaCl treatments at the seedling stage. Genotypes were identified by simple sequence repeat (SSR) markers linked
to Saltol quantitative traits locus (QTL). Additionally, antioxidant capacities of rice under salty conditions were
determined by DPPH and ABTS assays. The results showed that at the salt concentration of 12 dS.m™!, the SIS of
the mutant line KD18/TBR1 (5.83) was lower than that of its father (KD18, 7.17) but closer to that of the mother
(TBR1, 5.17). The survivability of KD18/TBR1 (66.67%) was estimated as twice as that of KD18 (33.33%).
Besides, by polymerase chain reaction (PCR), the mutant line was identified to possess female parent alleles
without any male parent allele. Significantly, antioxidant activities of mutated rice were found to roughly reach the
level of mother in both DPPH and ABTS measurements. The outcomes revealed that the mutant line KD18/TBR1
might possess a similar chemical response pathway to salinity stress as its mother (TBR1). However, the

physiological correlation between Salto/ QTL and antioxidant activity should be further formulated in the future.
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B—9 Effects of drought stress on phytochemical properties and momilactones A and B
of rice
OMohammad Ismael Hagani, Tran Dang Xuan, Nguyen Van Quan
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Objectives

This study was carried out to determine the influence of drought on phytochemical properties, momilactone
contents, and antioxidant activities in rice (Oryza sativa L.).

Methods and Results

Six rice cultivars (K1-K6) were treated for drought tolerance, of which, drought periods of 3, 5 and 7 days were
applied and 2 days of watering at each treatment interval. Total phenolic contents (TPC), total flavonoid
contents (TFC) and antioxidant activities were determined in vitro. The ultra-performance liquid
chromatography-electrospray ionization-mass spectrometry (UPLC-ESI-MS) was used to identify momilactones A
(MA) and B (MB). The results revealed that K4 was the most tolerant while K6 was the most susceptible to drought
stress. At the 7 days treatment, both K4 and K6 showed the higher TPC, whereas TFC of K4 and K6 were lower
than that of 3 days and 5 days treatments. Additionally, K4 displayed the strongest antioxidant activities with 1Csg
values of 8.83, 11.61 and 11.68 mg/mL for DPPH, ABTS and reducing power assays, respectively. The MA and
MB contents of K4 significantly increased when plants faced to water deficit at the 7 days treatment compared to
those at other treatments. This study signifies that the accumulation of phenolics, momilactones (MA and MB) and

antioxidants may play an important role in drought tolerance of rice via the chemical pathway.



C—1 L2 YR MBS 280 BEAETF UNC119A & FMNL2 & OFEE V5D AEHT
OE$m$¥,ﬂm%%,?E§¥,Wﬁ@%(MDiﬁ-%ﬂ)

[BEH] N-X U AR AL E X7 EREGIAT UNCI9 1E, N-X UARRANALZ L RIEDI Y A KA
NEEEREA L, TN O OMBENBEICEET L Z EnmiEsh s, L, UNCI9 &2 U A RA L
AN UTHAENT 22 o 78R ENZTFET 20NFARHTH D, A8 T, UNC119 & HHEAE
T2 N-2 VRN ILE R BORIEEDOHESLZ B E L, UNCH9A & O AAERH A ST
% Sre, FMNL3 &, f#HAAERIZ DWW THRAENT T D FMNL2 @ UNCII9A & O EAERIZ W TRFT L7z,
[ 5k - #E#]  Sre, FMNL2, FMNL3 KON 5D N-2 U 2 b A ML EFLE L7z G2A ZERIKD C K
KGH%rLNQWA@CX“*ﬂ@mgéﬁmbk%A&yﬂ&%dmA%ﬁﬁb,:m%%a$4
AN B FEA LIRS EL S, metﬁﬁ&%rm@ i@&mFMMQ&UFMMﬁ@M@W%
TEIZKIT 2 UNCII9A O Z Gt LTz, ZORER, FIFERIZRHIET 2 Src [ZBEHE Y UNCI19A & D
HHRBUZ LV HIE~BATT 2 2 &, JRIBEREIC %EL%@”%E%% 4% FMNL2 & O FMNL3 [,
WL E UNCH9A & OIFEELZ LV G2A R & [FRE, MBI HTE LA LI IFFE L 72D o
7o THHOREFRD S FMNL2 1E Sre, FMNL3 & [AlEk, UNCI19A EMAAEHT 5 2 LR BT o7,
PLE, ARWFFECTHWEFEICK Y, UNCI9 EMHAERT D N-X U R MRS /37 B ORIED ATRE

THDHIENRSNT,

c—2 N-Z )R A JLEENT=SCF A EXF ) H—EAERE+F DCUNID3 IZE L S
h RN—E D fEHT
OfLxXE, XIF % SFERF WEREZ (WAXER - &l#)

(B8] & o UG ROREA NS5 T5Z Enh, B32EeX U U H—EThDH SCFEAK
EIREIER E LIEFENEEIT L T D, A IXINETIS, B b N-2 U R MU BE 87 B ORBREN
WROFER, N-X VA M bShica X F ABESY UV ERSHAAET 2 2 e 2 Rl LT,
ARFFETIE, SCFEAMERICEG T2 N-2 U A b AU k¥ > 378 DCUNID3 IZ7EH L, & OfkE
ﬁ@%%@%ﬁ%ﬁ%kaDamm3@MiUxb%wk&@%@ﬁé%momfﬁﬁ%ﬁoto
(W52 0575 - A5 5:] C RIRIC Flag-tag Z {1 L 7= DCUNID3, M OMFEZE F{A % COS-1 |l s 8 A
Lz, TAFRAIVAFUBERVIAEYE, 7V v 7 KRICEY NN VA M ULE, DZAX T 0
v MZ LY & Ry BRI ERE LTz, MIBANRTEIEST Flag HUAZ W2 gY@l K0 gt Lz,
ZDfER, DCUNID3 (X N-X U R A /AL SHUREERICRTE L, G2A BERMEKIZFITHITRIE LT,
£, ZOEA~DORTEIC 280-283 ML DOEHINERBATY 77L& LTI Z &Rz, N Kl T
5 N-2 U A M IALOFH, KON C K Flag-tag DA S, DCUNID3 73— A CHEEAICUI S h
5k, BIZZOUWRRALOMNT NS, T OYIWHE, B A S—BREERECSICKTE L 160 f2D Asp D C K
U CRERANCAE T 2 Z LR E Tz, FEBE, 7R b — AFHEAITH D thapsigargin (2 L 0 Yl 4E L,
T ZAN—BEHRITH D Z-VAD THUIHINE SN D Z &Sz, LLE, DCUNID3 OMRERIIZ N-
U AR, ROT R b= 2B T D0 A =B EWNE 595 Z LR s,
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cC—3 BEVINJESFIVANCTA ) ITA—LIZET H N-2 ) X A ILIEDEEHT
OtHEMR FEHEX STERF WBERE (LOXE - 2&)

(B8] HolFex i, %7378 Lamin A @ isoform T 5 t b Lamin A isoform 4 78 N-X U A A
MEENTNWDHZ EE R L7, =7 & Lamin A IZIX N-X U A A )W b & 47z isoform TéH % Lamin A
isoform C2 NfFfET 5D, AMFZETIL, E b Lamin A isoform 4 (242 N-2 U 2 b ALk &, ZOHEN
TOREENZ DWW THET L, = 7 A Lamin A isoform C2 X°, Lamin A Z¥{KCT& % Progerin & i L7z,

[J53 - #55H]  Lamin A isoform A 3 & OY Progerin (Z1% N K2, & Ofhhod Lamin A isoform (21 C K
\Z Flag-tag Z {1 L 7= cDNA % {Epk L7, F72, Lamin Aisoform 4, <~ 7 A Lamin A isoform C2 {22\ T
(T, N-X U R M A b & BRE LTz G2A BREZER L2, 25D ¢DNA % COS-1 #ild ~Eis FEA L,
Click chemistry ZH\\T N-X U X A /LR DNT 7 LR 2GR, PG tall L0 MIRaN /[ifEds L O
DR L2 Lz, © D%, Lamin Aisoform 4 X7 7 V32 b E T, N-2 U A A ufbEn,
ZD N-I U A IARITHEAF LT, Progerin OFBLTH D K9 EDFE LWBEBELZFHT LT,
Z DD HEZALIZ~ 7 A Lamin A isoform C2 TIXAE Uo7z, T L OFERD S, Lamin A isoform 4

W4T D N-X U A MAUAkIE, ~ 7 A Lamin A isoform C2 & 5720, Progerin TAF % L 9 DO fE
ZALOFEICEEREREZ R L TWD Z LRI,

c—4 FHE7 2= —E X O XREREBERT E D FEENESR
O#f#lss, B, BElHt ' (BEKK - & "BEX - AFRRERTR)

Y HW] 7a=4—FCRA— =TIV —|ZETHT7a=4—E X (AcnX) 1T7 X / EBEEHIOH
RIPEN D, & B2 Typel, I, Iy, D 4 OOHFT 77 I V=200 56N5, ZTIET AcnX OHEREITAR
CHo7h, HilT Type I BL O, (X cis-3-B R i--7'1 U > (C3LHyp) Mi/KEESRE, Type Iy i 5-
RAR AT A (MVASP) KEERE CTh D Z LB 622 E 72 572 (Watanabe et al., Sci. Rep. 2016, 6,
38720; Hayakawa et al., PNAS 2018, 115, 10034-10039), % ZC, AL TIX AenX O RE B L O
RO 245 2 L 2 gL LT, Type I 3 XX Type I, O X Mk St & fdT 247 - 7=,

[ 51 A5 3) KIBE O % % FAWCHREL U 7= Agrobacterium tumefaciens F13K Type 1 (AtAcenX), Thermococcus
kodakaraensis F1& Type II, (TkAcnX) ([ZOWTENENAEALICEKEI L, &L RE L7z, TkAenX O
PEHUNCIE[3Fe-4S]2 T A # — DML LT DIt L, AtAenX I TASMC b A& R0 B 7 7 2 Y

WX R B [2Fe-2S]7 T A X — ML L T, X0 FE 7R SO B 2 B S 0235720
AtAcnX-C3LHyp &4 L O TkAcnX-MVASP AR DAL A fERL L, %L%&Ebtoﬂmﬁp%i
N MVASP O RS 2 KRN L AenX O 7 7 A X —OEFEFIZEAL LTz, mREICIGET 50
/vfﬂev%&7kﬁ§%@mh TP BT 2, a-7 m FUBIEEE A B VKT I BRFEESR TS

\Zxf L, C3LHyp FPRAUZRZERIF7X°, MVASP Fritf7e U VB ORI B G- 25 IR fF S T
b\fm)oto Ta=g—BRA—_—=T 57 IV —OH o ELY T Y Ao THELET D



C—5 RO -5 L/ —ARBHERICES T S L-2-keto-3-deoxyrhamnonate aldolase
DEBERFEM L AARBREDEEEROHER
ORI A, EZERL" EIHt 2
(BREX -2 "BREXE -2 2BREX - AFRRERUE)

Hho- B] -7 & — 2%, ARRATITHYD T F o OFEBHERE D 1 OTHY, a-TL/F
— BRI LV SN TR TAEMIZ L O =R VX = L 72 %, Scheffersomyces stipitis (&% TR 1%
L HAD I ME DR & 1X R 5 Y bR R Z St LT 5, L-2-keto-3-deoxyrhamnonate
(L-KDR) aldolase (%, L-KDR % L-7 7 R 7 /LT b R& ELEERICOET D 2 OREEORAKERS (4 FB)
DG EfEES 5, KBERIZ 7 T A1 TV R T =B TH Y, WSO TV R—/UEA BN T & ok

(Lys171) BNELEUERE > ZIEZBRT 5, ZHIZLVAETD AT LUER, TATE ROAL
REVIRFED SiH & Re D EHLLNLHET HMNTL-T, 2@%®c4i+y%ﬁv—ﬁiﬁﬁéo
PR CIY Sio mmiRIRMEDS X DD TEWD, Serl7l & A LA = |ZiEHL L 72 B BAK TIL5EAIT Re TR
PEIZEDD Z ER o TG, 2T, T 9 LIMWEZSREE L~LTH 5 ﬁ‘é_ & ZWFIED
HigE L7,

(515 - KER] ABERITFERBSROBEFEN KGR AZEEE LTHIHEEL, N Kiiff5 Lice 2F

DB TR D=y IAERIME s v~ VT T 4= VBB TR L, vy T 4 v ey IET
BE 7t 5L 215, SPring-8 C X MRAIFTT — & Z UV Loy B HIEIC X 0 AT 1.9A /) fiAE CBp A= A%
FROT HREEZ, SOICHEMEIC L AR - B VRl 0BG RS L, SITIT ZREOT
S DIRETE T, 20 OEEIZEE SOV IR R B O BIRE S TOMIRIZ OV TRET 5,

c—6 L-7 S E/ —RX 1-BKRBEROEEREEDOBEER ORI
OFR@EAER, BEBERAC ' Eldmth 2
(BEX - B, "BEXKR- R CEEX - AFRERE)

- H] LB EEME Azospirillum brasilense IO L-7 7 &/ — A 1-il/KFEREFE (AbAraA) V@
THENRIET 7 ) TR E T A MKERBERN N ONEENTNDR, TRENDOFRE
PRI RE S B> TS, HlZIE AbAraA 1T -7 78/ — AL 4 DT E~—DRRICH D D-F v —

W2 LTI 790 £F BAR ke K 2 7R T, I Fk % 23RE L72 AbAraA O 7 ARl & HRE D N %
V7T VT Asnl 73 DB O C4-OH ([T btV AS, ERROMiod X 2 R— X Z ONLE I Tyr <° His % £F
S>TWND, £IT, ZOEREDOEEREME~DEGOFEIZOWTHRAET 2 Z &IZ LT,

[ 51k - #ER] 8 FED Asnl73 FRACRF R RN E, B4R L FRIFEICKIBE OR THRELSETRFR LT,
N173A - N173G - N173Q * N173S - N173V @ L-7 7 &/ — ATk 5 HIEET I AR O Z 24 30% -
50% * 41% * 30% - 128% &+ 3> T\ e, TNHOEERKTIE L-7 I8 /) —A L D-H T h—ARD
TEMEDWHEAAEL & TV 2Dy, D-F v — ATk 5 miE PRI BILE Shvie o 72, N173Y - N173H - N173D
BERTIL L7 787 =TT DIEENEA LTc, WIS, BARKR NGRS - - EREKIZB TS L-
TIE) =R, D-HTI F—A, D-TA—RZHT DA XT 4 v 7 /3T A= —%WE LTz, AL
T 5L, WTROZRKIZBNTH L-7 78 =R D KnfBEITKRE < EF U ke fl H KIE T
ML= EMD, Asnl 73 I 3EERES & SREDOM G ICHET 5 Z RN nnotz, —J, EBRKFTHR
% & 3 OAEITKT 21 BPMEN LI L TWe, 2D OJFIR 2 ARG OBLR ) B agim L720,



c—7 Burkholderia sp. HME13 @D )L F A4 A R BHZROAER : 3- (5-FFV-2-
FAXIVAZIZTYDU-4-4)L) TOEA VEBRBBZEGTFORE
OoffiOits, AR, RHEZRE, RIEE, MAARXH, mEEEeE—E, KAER
(BEX - B)

[BW] = IF4 3412 (BRT) IFE ATV _E A UfEEERD, SWIERLEEEZFT 257 2 /%
¥k T b, ZHE TIZERT #ZHEF & T 55T, Burkholderia sp. HME13 (2 X » CiBEA R SN D
NAFHFT—ERERT 2T AU a D= PRICER L, SLiIZTFAdval= igeTFtoail= ke NI
— BN 3- G-AF V2T FXFIAIFS VD AAN) TaE UBICET D2 E RSN L,
AWFFETIL, Burkholderia sp. HME13 @ ERT R BRI 587 2l 3R 8 n 1 DIRR & il A T2,

[U7iE] A4 vah =kt K72 —B8I5 10 Bt HHRERAEIS 1%, pET21a O Nde 1 -Hind I
(23R U C Escherichia coli BL21(DE3) pLysS Z WA L7, 7oy ) b /u T A7 = =a— /L&
72 LB 55H1C 37°C, 16 BEfER & 9 B384, 1 mMIPTG /N2 C & 512 3 BeflREEE Lo, B IR S ik
Wit DPFEFEIE O NINTA T 7 4 =T 4 —H 7 L b I 73—V DEAE-650M 1 7 L Tl ARERI L 7=, £77,
3- 5-AFV2-FAXFIAIZ VD A-A)N) T U E KISk DAY E LC-MS 7341 L,

[FER] WRIEEREN 3- -AFV2-FAF VA IX VPV vd-A)N) TabF U BRIER L CELRAE
B D5y 8% LC-MS 38T L72fES, 1719 Th D Z & & L=, Burkholderia sp. HME13 % LB 51
& ERT B5HiTH:#E L C, HERERMBMR ORI EZ I Lo 2 A, BERT IZLHHBEBOIKBFED S
iz, RBEFRBEETILERT RIS L, Zhica— RSNBERIIERERmMY o 7877 —T
% DUFLT IZJ& L, < OFEREMIMTZS DUF9L7 7 7 2 U —OfEREZ I S icd 5 L Bbh s,

c—8 BRIZEFNDAIFIJ—ILIORTF FOBREEEDEH : Pseudomonas &
HMEDBapA Z VNI BEERFOUTUEZT ) T —E DBEREREMNT
OFRHERE, MWAT, MEKXE BARER DMMWEEF BNEF KHEAR
(BEX - B)

[HH] BRSCRAIZEENDA I XY — L URTF R, IR & OMREN: 2 FF o fhar & L
THEHEINTWS, 4 4 =V IURTTF ROBREEEORBE LB E LT, KR TIE Pseudomonas
putida NBRC100650 FH D BapA % > /X7 B L e AF- V7 227 ) 7—8 (HAL) OBEZRFAENE %
BHOMNCL, MEEREZAWET ) oohv ) DG ERIEE R LT,

[71£] bapA i&i5+ L hal ¥&{s+% pET21a O Nde 1 —HindI RS8R L, Rosetta-gamiB(DE3) % JE EL i
U7z, BEARRR OB IS OMBERIED D Ni-NTA 77 =7 — 1 7 LA CHEREZ R L7, BapA iE1E
1% 5 mM D-Ala-pNA, 0.1 M Tris-HCI #E{E#% (pH 8.0) DBUEE D ABSaos DZALTHIE L7, HAL I 3.3 mM
L-His, 0.1 M Tris-HCl f%f&Z (pH 8.0) DLUGIED ABS 27y DZALTHIE L=, & 5HIZ, 0.1mM B/ v,
FIET 7Y & 0.1 M Tris-HCL FEEHK  (pH 8.0) DSUMNRIZ ISR 212 T ABS 277 DZA{LAMIE LTz,

[ 5] BapA 1% 55°C, pH 9.0 THRADIEMEA 7R L, HAL (345C, pH 8.0 TR RKDIEM:Z /R L7=, £7-, BapA
1L 50°CLLT, pH8.0~9.5 TLETHY, HAL [X45CLLT, pH8.0~9.0 TZLE Th -7, BapA ML Co®,
NiZ*, C@FEFCTLERL, Zn*Ic X > CRHEI A, HAL IEMEIX N, Zn?', EDTA (X - TRHES N,
BapA & HAL Z[RIRFIC IV ) O AMER &/ D & U a1 = U BEO AR5 ABS 277 DRSO B
0, 7o) AERSETYH ABS o7 1T8E L7e o7z, 50~100 uM D)L/ 2242 30°CC 1 HER, %
FENFH SETABS o7 ZHE LTAER, H07R B A RO BRI DD Z EBbhoT,



Cc—9 DUNRFBBRER VNDE TS0 DY) h /o) A=Y HRE
ek
ORFEY ABXREE' BRI ARFZH BKRE?
(BEX - & "BEXAR -2 2EEX - thEHiEghE)

(B A a T ROy ov ) Eklsksy 2875 2 0%, His-Asp ([ZE T8 (HD f84%), Pro
(ZETefEE (P AHIK), His-Thr [ZE ek (HT fEl0) N A= —Z2 A T2 EEVIRSND Z T L
VE— MEEZR L, i pH R T TrABn o0y ) Bk ERET S, ZNETIZ, 77
CaBTE LT B R DG IR AT ) IR ~OEEICFIHAEETH D Z L AR LT
i, AR TIE, 79V O eEE LT, YU BREA~OREFICER Lz, 70D TNVH
FAy b T AT 2T —F (GST) LDMAEZ I EETNT, 7T D2 I ~DW G
MG EEMESLL, SHIT, 7730 HDERAL DU ) BITHT HWAEREOMAZ B LT-,
[k - f5R)] 9, V930 L GST L DfaZ o _7E (GST-Z' 53 ) ZFL, mar o 08
DY I ~OWHEREIZHOWT, GSTZar hr—b b L, pH ZZ(L SEFHE L7z, Z DR, pH8~9 |2
BWTT T 0L, FREMIZE Lo, RIZ, FEO GST @ag % /37 EIiZ>\ T, HD, P, HT @
FHEIIE, WAENICEZHHD, Wb U W ERRRNICEAE LTz, TNEROERO T ) I ~D
EREEZHOMNCTHE L BIC, B RAALCOAKEY ) a— 2 ~OWEIZONTHHRET D,
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D—1 Cellulosimicrobium sp. NTK2 A DAL XFF—EDHE
ORHEZ, RARE' REBILF ZHEKRE FAKRE?2 HEZH
(BWX - 2 "BEKEE - 84, 2EEK - HhiEMmERE)

[BI] T2 DD O 138k I AEBRSREN B2 h o TV DM, FF U OO - 740 Uil
OB D% O TIRBLETH Y, RE~OAMbRKEV, BIfE, BRICLDIEHTT O
IR BRBESILTN DD, R REBER SRR WMEN 2, ZNETIE, ¥ T v 2EENRT
X DHRE Cellulosimicrobium sp. NTK2 DSBS 4L, £ D75 7 AN HAEIL 8§ FEO X FF—E & Ffo
ZERHBNE ST, AR TIIZ NS DX T —B OB R EMEEO-REEIC O W TRF LT,

[Fik-fER] 8 SOXFF—BIk, TDOEFIC KA A U4#idEN 5, ChiAl, Cl, C2, D, ExoChi (GH family
18), Chil-1, 1-2, I-3 (GH family 19) &4 Sz, TN O 2 B % & e S ik 2
'L & LT p-nitrophenyl-chitobiose ((GIcNAc):-pNP), &> 41U I (COS), =F L7 ) a—LxF
> (EGC), ¥F>F /77 A4 ,3— (CNF), ¥F /30— (CP) 1T T DMUSHEEFTIT-, ZDRER,
(GIcNAc),-pNP (2§95 pNP #fEEME X ChiD, ExoChi 7 HEIZE X, COS DO fiEEEIXZ TNz ¢,
ChiAl, Cl1, 12, I3 b b @ig sz, £72, Chil-l X2 DA DOEEEDHIXETEGC 2 E L LT
Bt SH T2 BRISIE ARG O M2 B Shulz, CNF 2B & L7284, ChiAl, D, 1-3 TORIEITLA
MBI U223, CP TIXIRTIEMER R 62 o7, WINOBERE S, EGC 1T 5 G MEILmE <, CP
R A ROSHEFRDAER L 720, CPIZ8 DX T —ELTEIREALTYH, B nfRidmRsng
Motz BUE, ShEEMRDMREEEZHED XL, £F T F—EBOKIRIIxT 5 pH HEOREL TR TN 5,

D—2 KENGEB SN TS —CEERORE L EDEESNDIBERDLEILLFH
AT
OfmEs], gk, BlHt ' (BEKKR - & "BEX - AFRRERG)

e BHW] V7 en—AREEE AW A X ) — L OEFEE, BEE OBAESCRERM B
ZHIEREZIRN—HT, BRICEDEa R N AR TIEOBRBE N L EN TV D, HEENIC
fEHIDDIFIFEE A EDRIRE (Trichoderma reesei) HRD D723, SARRFEHIEIG L TWD EIEE
WV S B D, F ORI TIE, ERNSAKIIC BB 20K E AR L L CATHICEE, #
bR T —BAFEME O HEE - [FEEITV, AEPESNDEER IOV T OAALER RN 21T > 7=,

[ - fER] 2 ETOERT, o7 (BEBEOKEZENER) X0 @EHO L ONEE, £
T LOBEROME, N KinD7T I/ BESOPREICHAI L TWD, SElE, Tzl TrI(M~—%
FXEF LY/ A DNA RIS BIE 742K % PCR 1%, pGEM-T X7 ¥ —|Z TA 7 v —= 7 U RS & R
E LT, £, E AF VU X TR, TE 5 pETDuet-1 X7 X —|Z /7 u—=27 L, KIFHE %152 IPTG
THRUFE S IMAC THRL, WHEREEZIT-7-, N RO T 2 BEESI S PRS- X 51t
#MEE  Paenibacillus elgii @ Endoglucanase (WP 063187418) & @&\ WMHEIMENH W, #EEREAI O Bacillus
agaradhaerens 3% Cel5A (1HF6) < Bacillus subtilis FH3E Cel5a (1LF1) & HZ1FH 67% & 66%DFATH]
RSB oTz, T, FEERZEZA, I pH X 5.0~6.0, fGEIEEIL 500C THDHZ EbLohoT,
1HF6 ONLARMEIE 2 £ 7 /WIS, fERICEED 2 & Tl ST D5 IEIZ OV TE R (F40Y, G69S, T229S)
AR L2, R TIE, ZhbOEREOAMFHIMEIZONTHHRET S,



3 #AKE Fusarium solani D2 ¥kHRA L A U ER/KFNEE R DREREREAT
OFINIIER, WRAET, LFDH RERHE' =HEE' HEEF?
MRER2 BEEE? DI IE, BEIESA
(REXIE - £MER, "WKBE - B, AKX - £EH)

D

WE - B0l KEREIENSER 1T TN AKER I L W VRV A2 S Z LD, BRSSP EIRS,
U~—0FEE LTHEH SN TWDS, ILEBREC/L— A VHllE I E OGN 7 U 728\, KRk
fEMEETH 2 10-& Ru v A7 7 U EE[10(OH)-18:0, HYB]IE, A LA VEE(18:109)0> & A L A1 lE/KF0
BEZOhy)IC K VAR IND Z EBRHMBATN D,

—F, ARETITINETIZ, BRRAND HYB 24T % 2 =—7 7R/ Fusarium solani D2 ¥
HEEL 7o, RERDFHER R (GRS CORHYB Z#AEE LI b, N7 T VT LRIEROK
s (%) 268352 ERHERISNZ, 22 CTED2HRICEBIT S oy RER TEIG D/ a—=27
B L ORERUEER OMRERITIZ W TS5,

(5 -FER] FTBERO N7 7 U THK Ohy 7 X/ BEELS % KT, F solani &THFED 7 ) 5T — X
NR—=ZAN D ohy HER JBETOMRIMERBEEZIT o7, I, HBHILEZ ohy FE 1 JEMEE TIZOWT
KRN 21T o7 & 2 A, HYB AEFMFICB W THBREBR I PIEE SN TWDL Z L 2R L7, £Z2C
KIGE 2 T BERBUC L > TH U7 B ZITY, T v A U 2 /KFEEZ R L7z & 2
A, HEREME FIZBW T HYB ~OEMAHER SN, S 5IT, BRIEEO BT OV T HRE L,

D—4 REFHEAEZBE LA TRICEFTNDTRSE /0 EOREEEERET
OFHRM ", AHFMH™? giEH B (EWLUX- R 2ELXE - REE®)

[BEH] BARAIERT L7y (Cryjl) RHAE / XEHMT LV (Chaol, Chao3) I3hE4 o<
JBETHY, KFEEITa T EETH D M3FX (MansXyl Fuc/GlcNAcy) DIEIRITTARIHIT /LA & a HURE
G LT PuE RS 2 AT %, M3FX 3 H AR AL 7 L L7 R B Th2 Hifa 2> S O TL-4 PEA 2 §1)
#9425 Z ENBICHRE SN TWVDN, LA A a PUENRE hDOT LT —USIZFTEEIZ OV TN
HNEIRS TR, ZIVETAA A a FURGHEDHURIEREHOZ ERIRE LA F¥EE2 M
WTWER, = R AR URNRATHAREERS VD, @EEEIEICITE I 2 WRhnbo7Tz, 22
TARMETITIE Y v 3 Ba 2 < Gl BHICER L, 4 FEHO A £ 0 LR PURIERES S A~ 7 7
REFR L, PESEERIT 21T o7, [HiE - fR] b BlEBIOTFT), Y ~A%, A
EORTIRY VX TBING, XTI, A AR, AL DR T T AR U, RS
WIEZfRNTT 2728, BEXTF Naev N7 D00k, WL N-27 Y % N-7eF kL, B
AT 24k (PAAR) (2 X0 EAERE L=, RP-/SF-HPLC I X ¥ PA BESHZ pBERS %, —  RB LU=
XV 7Y avF—EEHWERREBERELIEIC LD SR 21T 572, ZORR, WA EHICo
WCHEEBEIEMESTHY, T BEBIOTFT) Y 7 EREHIT VA X a HURE
B PEEESE 2 AT A4 A D T X EOEHE T a7 7 A LV EFEBIL T, —F, BV ~AE, 75
A FBREH 7 R O FEAEEII T NE N M3FX, GIeNAC2M3EX THh o Z ENH BN E oz,



D—5 HRATHEEAR) I —IC L S EMESEBHEES 2 VNV BEDR Y Y -7
OH™ET", #IE E' KR&HE" (EWLX- R 2EWLXEE - REEdH)

[BH] b - ERF ORBRIEICIE, A~ ) — AR L E AT OWEEEN-7"U J1> (FNGs) 738
FEL TV D, HE AT FNGs 1%, EICHEVRORE Y X B BERESTF R N-Z U hF—EIl2 LY
AERCL, IO ZERICAFAE L TV D, Fox iX, HEWBEA FNGs 240 L72BEgH s 7 ) o 703 hEw)
Do - R R A HIEHT 2 SR A 18E LTV 20, MME A FNGs S FHEAERT 2 % v 7 BTt
B 720N, AL TIE, HEWEA FNGs OAEFEREZ i 2080 B & L C, HEWESINEHAZ 2
MZAEA SHTFHANTHHAR Y ~—%2 5k L, ZnEHAWTHEEES Y v X7 B2 RET D2 L 2R
Irlze 171k - AER] MBS RBEHEE AT T ML, A4 B FFEhROES L7 gNNG, T o
T 7 —EHk, FAilE, WE7a~v b, BUKEZ ov NEEASDEDS Z LICX VR - ERL, Z
OGS T HE S ERENT (RP-, SF-HPLC 35 KX UYMS 7941 12X W #ER8 L7z, BESHR Y ~— 13T F Ko
T HERY - L-Z A I UM (y-PGA) DHLRF NI SEARL, 73 BSOS
0, BESEREEEN 10%RE (v-PGAL 54720500 5F) THDHZ LafR Lz, i\ T, B
FEa A NI EOAY ) == T E2AT O 2O, #FE 10 HA D M~ FEA (09 g) 725 Tris-HCI buffer
(pHS.3)/ 0.1 M NaCl & W Tt 24T > 72, o= miatEy v 378 (1 mg) (3HEHA Y ~— (1 mg)
EROGER, FNAABT LY &R EREEAR ) ~— AR D5BER1T o 72, BI/E, SDS-PAGE IZ LV,
R ~—IThEG LTI & RV B DREZRA T\ D, [1] Carbohydr Res., 435, 50-57 (2016)

D—6 #%E S )L Codium fragile B3E LY F > (CFL) MREA ) IIX—HEICDT
O/\ZEME" MARK?® gilE &', A#EHE°
(REWX -8 2—RAT77/L3aX, EILKE - REE®)

[BM] &k 2 v Codium fragile AR D L7 T2 (CFL) 1%, GalNAc &<, EEBEHEFIR TH D Tn L

Jii (GalNAco-Ser/Thr) <° TF TR (Galpl-3GalNAca-Ser/Thr) (ZREBRANCHESET 5D, F7z, CFL T DR
K CTd D Streptococcus mutans D/3A F 7 4 )V NER A HGIET 2 2 L MR INTEY, BT
FE L TCORANIFESNTND, LNLARAS, CFL ORI O W TIIRZH S 23T,
Z ZCAMFIETTIE, X SRS IC K D BESHRRE AL O fiEl 2 B Y & L7z CFL O — IRAEIEMNT A3
Irl=, [ 51E « #55] CFL 13425 2 /v Codium fragile 3 kg) D7 & b U BEWH S, 25 mM Tris-HCI #7%{E
# (pH 8.3) /0.1 M NaCl \Z X 0 & X7 B A%, Bk v~ b, ZAgEEICH L TR L, 01
BN DR MEREHETEVER MRS (F1, F2, F3) I2OWT, B4t T C SDS-PAGE 1T > 7=/ &, W
TN HHK 12 kDa DALEIC N KA &N, ESIMS CEOLNHERCFL 0T/ 74 Y My 78R
12309.9 & —E L7z, £72, FHEO N KT X/ BESIIETHRETho7z, £NEd UV A7 |
JUE 280 nm T IR RGN 275 L72AS, A0 A7 kL (Ex. 280 nm) TiXATA ) T~ —EitE >
Trp FRIEDOHDIAAIZE Y, BFER Ly RU7 MRSz, LEDZ &6, CFL IZHEEERITIZ
THAE 2 BESLHTE 3 BRCTOIFEET H2FNH LI o7z, £72, CFL OWNERT 2/ BERECYIE 4 D
ET DD, 5% X TT v Ul ba T 721%, WitH HPLC THEEOXTF R& WLz, 8L,
ZNHTF KRR OT 2 BRSO 2D T D,



D—7 REOTZETILE LI-EREAIZ&L S Shewanella violacea kS o O L ¢!
DREMRM L
OO BE, FBHABKER' =KKER'
(LBX - £YM4%EE, "LBEKR - e %)

HWE-HM] P77 B A I, NORCO R ED i HAEKEGT D~LHX LRI ETH D, Shewanella
violacea DT 8K ~7 vk ¢ (SVCP) OZEMIL, RBMEKEDORET T ZIZHATERY, AT
TlE, AERTEET /M SVCP #WE LEVLENZ LI T2 & & DO AEGREOH WA T,

[ 53k - s R ekt g & L= v b 7 a1 A I3, Shewanella benthica H13€ D SBCP, Shewanella livingstonensis
3D SLCP, M\ Shewanella amazonensis D SACP Th b, Gt 4 DONEREEL L LT- & 2 A,
N—"T"F, ~NLEL, ROFA~—MIZhH b7 I BREBOMAE/ERICEL Y SVCP Lsho & 378
IFLEMAZEDTND EHEE LT, & 2T SVCP O/L—7 LD Gln-62, Val-87 ZZHZh SBCP (2 /5
L% Pro, LysIZ, ~LJEIAO Leu-89, Glu-70 £ 41Z 40 SACP IZH. 6415 Phe, Asp IZ, £ LTH A~
—M® His-22 % SLCP & SACP [ZHLHIVD Tyr (BB U7 1 FREEBAZ(ER L7z, o2 bZ R
T _THA L 5 BABRKRGERI L2, CD A7 FL0 222 nm 2 EEE L L7 25—100°C O 5-15H]
ERBREZITo7-& 25, Q62P, V87K, E70D, H22Y 2 BAKITEFAR L T T, O EFANR L, FFIC
5 FRILEWRARITE R L R CEMRRENK 10C LR Lz, 72, ZhoDOEREKD T AFEAREE R~
7o & 2 A, WAKRFERRICHEAREEZ A LWz, BLEDOREREN S, SVCP 2BV E(L L CTH U AFEAREZ 14
FCEpZaHLMI L,

D—8 7—X7I281+% DNA T A7y FBEDS FHEDHZR
OFRIEX, FBHEZ"' XBHEAN' FR H EFULRN
(BHXEE - B, "KIREX - E)

[HHY] EZAEHL < OBEIEMEIL, MutSI/MutL ([ZKfF L7= DNA 2 A~ v FEHEH (MMR) &% H

WCHEBE T — |2 XV BET LI AV y FHENZEET D, LALT —F7 Tk, MutSUMutL (Z&AF
L7z MMR SROTFEE XFFT 5 EZBRAGHLT 2 E Ty, RbYiz, Ko7 —FT7IEI A~y F
FEELH) T REH DNA UIWiE%3E EndoMS ZFTA L CHY, 7—F7 TiX EndoMS (Z{K7E L72 MMR /72
IRKFAFSIN TV D EEZ BN TND, —HT, —HOT7—%7 05 7 AT MutSUMutL B{s 173 =
— RENTVWDEN, ZIEDOSTHIBEEEIZI S0 -> T, £ 2T, RIFETIEA X VAERT —
X7 Methanosaeta thermophila HHH#: % MutS1 (mtMutS1) & MutL @ C Ki=> RX7 L7 —E K
AA 2 (mtMutL CTD), 7 7 > 7EHE (mtPCNA) Ziifl L, A(LZRSREMEIT 21T > 7,

[ 5k - FER] pET-15b/mtmutS1, pET-15b/mtmutl ctd, pET-19b/mipcna % KIGEWN CRERBEL SE, #
FEOH T Lra~  NTT77 4 —IZL 02O ENERE 2 EME TR L7, mtMutS1 @ DNA (237
DREEREZE TN T N T B ALV ENT LTS R, — A7 MutS1 & [RIERIC T 28H=° GT I A~ v
F DNA 125t T AEASRENE V2 ERBH LML 72577, BIZ, ATPase JE4EH A LTV -, mtMutL CTD |
BIFA ARG 2=y X X7 LT —BIEEE R L, ZOIEELIZIE mtPCNA 203 L L7zho
7oo AFEER LD mtMutS1 & mtMutL 1$ MMR [ZMZE2 0 FHIFEEEZ A L CW D Z LRI L E7R D,
7 —%7 TH MutSI/MutL [ZHKTFE L7 MMR SRAMEI TV D ATREME DS /R S 7z,



D—9 K& BL21 (DE3) #MALUV/= a-synuclein (AS) NEEHKIREFH-LRAFZED
HExL
O/MRFAX", giE E'?2 AKfgEME "2 (ELX - 2, ‘LUK - RiE4d)

[BE] Fexid, &2HMT I oA F—YZADOFRKREZ 7B ThAHPuE L 88 5ER vie ORI
(BHmut.wil) Z#ET /L& 37/ E e LTHY, SERE T ORMYMIEIZBTE T DA ~ > 7 — ARl
N-7"V 73 (HMT-FNGs) 237 X 1A FHERRILEEEE AT 5 2 &L 2B b0 LT E 2N, AR,
HMT-FNGs O 7 X 1A REHERRBNEIE OB 2 MREET 2580 —EB & LC, /X—F 2 Y UIRFIE
WZBH59 5 AS OF 2 v A REHEZRICX 5 HMT-FNGs OFLEREET 2 B & 4%, Ok T,
KIGHEIC L0 BB ST AS OF i SRiEEE RNELT20 T, SEIXZEOFEMEZRET D,

[ - fER] 77 A3 R (pET2la-alpha-synuclein) % K5 BL21 (DE3) (23 A L, 100 uM IPTG 74
(37°C, 5h) 1LV AS AL EFRBEL S W7, RIGE CTHRELI - AS 1IN 77 XLAEMIZR/IET 5720,
BEROZHEIEY 9 v 7 EATHH 2R 72235, AS ZIEFEACEIRTE S, BENIEELE-ZEETH-
T2o TIT, BRE—FE 20°CTHEE L2, KETRESYE, AL T v 7 2B E Nz 52 2T, XY
7T RALEMPN LB AS ZRGHICENT 2 Z LT LTs, 0%, a1 A RHIC XY AS & kR
L7z, fF5H72 AS OB IL, SDS-PAGE KON N KRBl SI NI X W R LT, BIfE, AHETHED
N7 AS #HWT, 7 A FIHEZBIC OV TR 21T > T\ 5,

[1] Tanaka, T., et al., Glycoconjugate J., 32, 193 (2015)

[2] Huang, C., et al., Protein Expr. Purif., 42, 173-177 (2005)

D—10 BEMHEREY/ DCTQEFRE LY v-e- XV F—HEDOKGERERRE
E, REEMERE
OmEILXKHE, HRILMIE FitEE REEF BN B WHEEZ
(KRR - IRE £ a0)

[E] et Marinomonas mediterranea MK 1-V 22— ¢ -4 X2 —E (LLF ¢ -LysOX) 1T 1-Y
TUATK U R E R B A R L, AN A R E SRS, GUBEIS RS &~ G H 23 A
END, ETABERITIEN A CROMEER L AT A P T E 7 4% ) A(CTQEAT 2 VA3, D
TERHEREIIIA 572 & 72 o TR, S IFZESC CTQ I AUIE DREEI D76, A NI RIGE R R D
Sz, EMBAREROMWEMRGZ B E Uiz, [HIE] ¢ -LysOX =T lodd & CTQ JERIZEAST 2
lodB D5 1% pET28a & pCold I ZHLAIAATE T 7 A RAME LRI LR/, HHi
DEAE-Toyopearl & A Z/VT 7 4 =7 4 —A 7 LIMT 5 2 L TIT o7z, ¢ -LysOX {EPEITRER RS TEL
L KFEE 4-7 I )T F UV AETERT S Z L TRE L7z, [#R] pET28a 2 AV 2% TIT%
B B 727> 7223 pCold T DR THREAN L B 472, M. mediterranea X7 2 R B0 THRBUEE
& L TIX E. coli Rosetta (DE3) pLysS % T ¢ -LysOX OFERAAT o 7=, SR kESEE SR 2 W TR Bt
BTl E 24, REIRET 20°C, &l pH (3 4, BPALENET 60CE TRETH -7z, EHFFRIEL R
RLTCRER, 20 FED 2 L 7B T X VTR L-U U CDOBIIG L, BRI IR R AR LT, F
TREEEPUA TIED-U S o N -T2 Fb-L- Y VAL EAE T N-T 2 Fb-L-U v iide-VU &
VD A0%RREDXHEMZ R LT, T4 00 4 —"—« X"—=r Ty MM HWORERMEITICE Y L-Y
AT B RNT O Km fE1X 0.5 mM , keat 132025 ThH o7z,

1) Okazaki, S., et al., J. Biochem., 154, 233-236 (2013)



E—1 5248 /4 RIZIEE LT= Acidomonas BEFEAE D&z FR AL
OfEHEEAN, FHEKXKE, MHEEZ (BEKKE - B)

[ BM] Acidomonas BEFEAEE 13 A & / — /VELEEZR & DEFEERE T, fthod A % 7 —/VE{bPERIE & RIkEIZ,
FUH ) A RO—D LGB L TA L ) — M OWREBIGIZED 5 PQQEEZ 2 U2 T\ A Z &M
PInoTnD, KEIZZDT U H ) A R« AL v FITMz, L3 e U CHERRE IZHHEAY 72 PQQ K1T
PET L a— Rk FEEES (ADH) OBERIEHEOIKT, 7'V v o — U CoOBE AT 2 R~ 2 L%
MRLTWD, RIFFETIE, AF—AARBERBRIC, ZNHOMBURENRT & ) A4 RIORE L&
B RBRENC L D b ONEH LN T D720, E&E PCRIZK DT Z1T 72,

[ 5« #R] £, 7V o —/LEaEfilas & cDNA 2l LiE R PCR 21772 25, La*FfET
28T ADH OFEEL 90% LA FIKTF LTz Z Enh, La¥*f77E F T ADH {EPEOK FIZ R HE DM
FNCEET 2D TH D Z L 2R LT, KIS, LaHIss U TRESEEMENZ(L LT PQQ BB s 71
OFBBELPFELTZEL ZH, WTHOBKE T THIBE L BRIGHEOZET N BT 2RI GO,
IHIZ, 7V ue— LN BE D 2 BR TEEARE Lo L 2 A, L&' 7 /E N CHRBLENS KIEIIKT
THZ L EWR LIZ, —J, ZVku—n@HmTHHrYe Ruxs 7 b OMian R E G 1
DFEBBFIGEVIR ORI b, 7 U o — L OMBENAEERG M Th D 2 LN bh
>72, LLEX Y, Ac. methanolica Ti%, A% 7 —WARGLSMZH T % ) A RICHKAT UT- 85 738 B S
WERENTFET D ZERHLMNE 2577,

E—2 HEYZE b H B Methylorubrum extorquens AM1 DS U3 J A RIRIFRIA &/
—ILTE RO F—ET A JH A LD LKR—2 —EIEFER-RIRHER
OWTEA, FNKE, & BHE' PIET2 XHEH, =H=F
(EILEX - 3B, "EILUX - &, 2IE8RX - SERD)

[Bf9] Methylobacterium <> Methylorubrum J& DANE I IAEY) L 0 i Sivd A % 7 —/VEFIH LT Bt

ETHZERMBENTND, ZIOLOMEITAY /) —LOMFENRBFHIEDB A% /) —1LT e Ku i —
¥ (MDH) ZEEMRFFL, THRICEEND T & /A ROMM A S D REFETUTIEE L CHBLE
2 b R—=/V LTS AMETIET &/ A NEAFAELD MDH Tdh % XoxF1 & F2 OFEIFHFICAE H L,
ETA VYA LOERNEHETHZEHHMNE LIz, 4El, T VEKTHD M. extorquens AM1 % F
T4 MDH 7' m & — X — L& S 7o LR — % —BIRFOFBLZ Kk L= THET 5,

[ D735 ERER] xoxF1, xoxF2 O 7 v —X —fEIRIZ, dsRed2 % VR —% —#in{ & LTS SRk E
WK NI ERBT T AI RE#E LT, 2O T A R& M extorquens AM1 (ZIEEHA#L L, B
IR D RBEP (A F 7 —VETZansig) &, L RE~ORBUSE 2@ cthig Lz, 20
FER, H—RFRE L TRAY )=V ERNTH a7 ikERANTSH XoxFL X 1 pM 225 La* BRI
LCHRBLENHEML, ZORBEIIAY ) — LIV anIBERFERE LT FBZ N LR TE
Tro —77, XoxF2 1%, RERE L TAZ ) —LERWZRFOLIEI L, La¥ OWEENEEREE30 uM) T T
DIHFEBNHER I NT=, LLEDZ 005 M. extorquens AM1 DMEWOAET M D BREZ{LIZI U C MDH
ZEVIT LTS ATREMEDS RIS SV Te, BITE, xoxF2 ML Z VT La¥ O L B ORELRIZ OV T
REtE1T> T\ 5D,
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E—3 EERF Mim2 2k 5 Ypk1 ORIBRREGTZ T LI=RX 7« > TEEKBHIEEED
il
O/, AHHBTF, A *' LHEE HBbEZ BARLE
(BINK - &, "hKXk - )

[BRY] HFERHIA 7 0 CTIRE AL U, MlaEICE £ 084 2IBE O R&AREICHIE T2 2 &
T, WA RMLVRAREDOREA ML AZH#EIG LTS, LL, A7 12 INFERH O A O FE
ERZEICAAZRE B L, A7 ¢ TRFEGHHIEERE & L ClE, Tor-kinase complex 2 (TORC2)-Ypkl #%
EEEN BTV D, TORC2-Ypkl #REIL, MBI WT AT 4 VINFEEOIR T 2T 25 & Fiio
Orml12 %V Vb2 2 & TRIEANIC A 7 «  ARERB 2 EICHIET 5, 2k THRAIL, BERERmM
#i5 52K - MIm2 (Multi-copy suppressor for lip1-1-myriosin sensitivity 2)7% Ypkl OFBZ 45 = & TA >
# v IRFEAHEIEICE 532 2 EBRB SN2, ZOFMOMRIAE L L,

[ 515 - fER] A7 ¢ o TRREEHBLESITH % Myriocin (Myn)iRINEE, MIm2 ORBEIZ EH L, i
W2V Ypkl oF8ES BH L, S 612, MIm2 KEETIEZ O Ypkl OFRH EFHOER TR 672,
F72, YPK] 70— 2 —|JFHEE O MIm2 #5 G ESINFIE L2728, 7 MREBIF A FIH$ 5 Z & T,
Z OELF E R ST MBARR) ZERL L 72 & 2 A, MB A BRIE Wild-type & B L CTA 7 ¢ THRE A
REDIR TIZED Myr &2 R LT, 2D DORERNG, A7 4 2 FANFE &R THRIC MIm2 1% YPKI
DHREHIT LT, A7 4 v IAREEGRERES T D 2 ERRB I, —F, Myr 572 Mim2 51
FHIE, TORC2-Ypkl BREEIEKFITH 722 LD, BERHZIIRIMD A7 ¢ v TIRE RN AT LD
FAENRRIE S iz,

E—4 EXEDORY y JILE 3 UEEEREREESE
O=EHEMN, BXE— FRA @ (X - BHEF

[BH] &iT, EREICY ATy U AL A4y (DY) Z2HFESEDHZ L THRY y 7% 2 R (PGA) O
HEPE & P BN 331 D BRI REE E O R & ) O REHEER G N B S, B, BB T3
FiEEAOTIC Dy & HAF S 57200 T, FEHAFRACIE L TR 2 50 PGA BEPEDS XL 5 AU iy 7e
RISl VT AZNMTH A DEER XX 2 BEERBB IR THL T, ) AWML ORI D
RIRABIR AT, WERBZ DN CEMAEMICXIT 2 ESREHEME L ITE T BARDIHEA D, A
MELT AR NORER RS TOLMEIZHLNTWD, £IT, A= X LOHEMEREHNT T
b, ERE RS PGA AERE TH DT -®PGAA&ﬁ~m/ Rk A bl - RS AE L7z, RER, EOK
B PGA A A 1 > OFHE IR, MEEIZIT72V DegU FRFACHI DOIFEDH ST~ 72, AlEl, 3‘5
2 DegU 2R ZY T, %A1 %5#67 HDdH D Dy #Egte LT A XA A OE LRI RE
Mratire s,

[ 715 - F5F] DegU &, #RTF DV U BLIZE D % DegS DAL RS % PCR IEIZ L » THRAEL, &
KIGHE 7 o — R EER U7, fERL7-%& 7 v — U BE KEHE L, DegS-U ZAEH4 5 F Coflilize T
AT 5 F TICE o7z, KA DegS-U &A%k b U 7 %380 RELA & & o i saik, S HlcL 7 A%
NAF U BMBBEDE TV T N T v L, LT A XA A HF F CORRTHEHOE %
HET 5,
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E—5 $8F B Coprinopsis cinerea D7 — k 7 7 O —B:&EE{EF Cc.atg8 MRk DEHT
OSHkic, MARE, B2 ¥ (FIX-B)

[BR9] MAFTR=ETIE, ZhE T, 7 Coprinopsis cinerea 73, HREHUKIZIGE L CHEMAEEAS &
ORHBELR AN RS AT L TCHHA— 7 7 P — 28T 52 LR LTINS, 2D Enb,
AWFFETIL, C. cinerea DA — 7 7 V—IZMHELEEZEZ LN TEY, A— 773V —LEkZ N7 E
Atg8 % 32— R 5851 Cc.atg8 ZWIE L - HEOBEB L OO 2175 Z L 2B E L,

[ 515 - FER] C. cinerea \Z81F % Cc.atg8 a1 OEEY, [FIEOEMHEMFEMEZ FEEEEE LT,
A T a~A v (Hyg) MEZFBEEZ, Ceatgs @ Liftds X OVFHE 2000 bp 2 H W5 X 707 b A —R
—HRAHLZ I LV IT o T2, 5Dz Hyg MHEED Ce.atg8 35 OBLHIEENT OFER, W< 20D Ce.atg8 kEE
BaRET 22 LN TER, 512, BHIE Ceatgs EKORBIIENT 21T - 7= & 2 A, [RIBEELEIL,
g ERRICH, BORAEROBIE, [P EAROBERR, DR TFAEROKT, £ U ORBIMSEMGT (8
FIFHERIRAE I L OWER AL RE) TBIZ SN D FREEFEE L R SN D MERDOER A L S e -o
Too F72, At IRIRMEEFEEMICE O TEWESIELEZ A L TnD, 22T, BEEFEOA X0 E IR
Magnaporthe oryzae FIK D Atg8 (MoAtg8) HUAZFIH L7y = AZ T v v T 4 & THTIZ OV TR
AL E 25, BERICBWTIL Ce.Atg8 D FBITIET 5 % 7 BRI SN0k LT, Ceatg8
BRI ST, MoAtg8 fuikz % C. cinerea A— ~ 7 7 2 — OEBENISEAT O FREMENE 2. 5
Niz, BE, C. cinerea &— N7 7V —D X /X7 G L)L TOMHTIZ OV TRFTZED TN D,

E—6 KEEILHE A 4 U HE B E Methanothermobacter sp. CaT2 DR EEBEA L
AT D B R4 D AR
OWRA ", ZEIHER? WA ='23 SREZ'3
("AXk - 818, 2WWAXE - EZ%R, *UOX - HEEHHt)

[HAY] KFBEMERA & AEREITKRBELFBE G LA X E2ERT D, ZNODEFTREEEZ A X
FEECIIARFAEBMELI MG L TEBY, TOMERNRBERNA X U RBBEOZEMICEE THDH, Z D,
B2 D MEMBIOBETE R 2 G MBEERIC L > TA ML AMMERH 35 &2 5N TWAHA, Hl
FeRE LR TOR b LV AMPEDENRCRE & OBEMITSH £ AT ShTnien, ABFETIE, $Ek
P& FFOKFEALNE A ¥ A E Methanothermobacter sp.CaT2 & /KFARME CTH D 7 v ¥4 U iEER{L
HEE Pelotomaculum thermopropionicum SI % 3538 U 7- BRI A N U A & CaT2 DRHERTED BLRMEE
fifHT L7z,

[ 5k - $ER] 77, CaT2 & SI OFNE IO HIMEGERF CO—fli4E(K', NHs', Nah)~Oifif: % ik
L7l A, CaT2 Id K" ioxf LT MEA 7R L, ST 1L NHATx L TS AR LT, I, 7rosy
— N ERIEICHEKRZ LR L, B~z A 7 AR ER X OGEEEEIC L - THER L7z,
ZOFER, ERFRRHIC KNSR AMmttE M B L, BEREICEWTOLE KIREIZERERLOEAT
DT EWNGINoT, SbIT, CaT2 OEHEKRENMET L2 RER CLALI60 & ST OHEERIZH VT,
KI~OIHPEAME N3 5 Z EAVRB ST, 26D Ennh, KAZK LT CaT2 & SI AAHERFRRF Iz W
TlERm L3252 &, £ L TEND CaT2 DRHETFAR & BET 5 Z L AVRIB iz,
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E—7 EILERRELBE ORI
OZBAK, ®E=ZE 5 (RELUEX-I)

(B8] BHBEITE <D FRT U7 g ECERINZRIETEL T CEX 2 RBBEALO—2Th D, B
EHEICDEI NN, Ta— VBT 25% RV, 20T D07 8B A EE R RE
e LTHAT T TR, BIRORBEZBME L THIESLTHRICLEA ST\, £72, BIHE
FERPNCEELIL S NIRNWZ LT oA FT 4 7 AR IFRFE D, AR TIE, BB
DRSS NICHLEEE 20 BREFIE L, ER OB ORHEIC OV TN, MMOREER fH~DISH 23 F[RED>
BE 21T o7,

(51 - 6] AR I, BIIED DM S - ILERE 20 BEZ& W7o, RIOITHEREAE 2 07
LA, INa—RA, INT =R, ATV b—R, T —RA, A7 a—ANRFKRE L THHAEE
722 L MR S AL72, 16SIRNA JBAR T OB FERL A OfENT TIE, Blast i#HTIC L 0 0B L72 20 B
4TI Lactobacillus harbinensis 128\ WFARIMED RO HVZ, T D OBEENFLERFEEAIC L - THERIR
(AR L7z SLEE O A B B O DFERAMEIC DWW T F-Fw b2 AW THIELZE 2 A, AL TW=Dik
TRCT LAThH o7, Ak, FE 20 BROP CTRIFRAETEZ R LKA BIK L, FLERHE O ftho 51
A FEW) DRSO RBER S~ DS DWW TR &2 1T 2 T,

E—8 BYONO RSN -ABEORYE : S8 —EFEEA ) THDERIZONT
OFKkHT =, ®E H (FUEX-TI)

(B8] B, B RIRRE O —REZE (B R TR E) TOIERANEAL T\, Y i kAL RS
X, et AL, TEOEEEZXY EYORBEETZRZLTNDLEEZ LTINS, L
LEDL I BRABENRE LALET D ONETTDoo TRV, DDA TIZIITHE > & 4y
ENTIBEIZONWT, ZTORMEMRIT 217> T\ D, AT 7 2 —BiEME L 4V IO AR
TR EIT > T-OTHRET 5,

[ 55 - fER] HEEEIC 7 7 2 —BIEMERH D O &S HRET 5728, X-Gal Z & Tehi ¢ 3 A fLiE
LTz, TOMREFEO an=—NEAEZ/RL, FTHEENAONTZZ 0D, 2L OHEKIZITHN
T 0 X —ERROONLTOFEOBSIZENSD Z RN o1, RIZ, #iE LT/ va—=R, 7
7 bR, TNI N—RAETBZHT 7 h—RAEZNTN 10%ETe YP i, KONV Va—A5%E N T
h—2R 5%% Gde YP K5 C& ILER M 2 IRV 5 L, B o= 0 B4 TLC TR Lz 24, 7
7 N—=RERWTEER BET, AV FfELEbind ARy MEREER I N, £2TC, O LG
BEIONATIT—VERIFIBA TV b XA —BTRHE LB L, a7y 27 —BRsE it
L BN DN ONDAR Yy bSHK LTz, BHT 7 M Z—BRETIIAY ThE L b b
WS ODDARy FBPHR L, TROORERNOA Y TP a1 4G L BLATBEAERH D Z &N
Do T,
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E—9 EILREBRIRD A oH o DEBOIH - BE &€ DRME
OTHEAR, #Z F (HLUEX-I)

[B] (LFERERER O T K, DipnEom bkl AN TR HEDn D THo R I3
ZDEEFVA BN TND VI Wb E, AFHE, 7 FVIHEL TV EARZEN LZA
RIRTA U BNER SN TS, LML, FELiv T A BAERBRORESCRHEDNEIT STV 720 O
2\, AT, BABRAFHALIZVA U oBERZHEEL, ZOBROF COEREKOFER L
ZOFEDREEIT > T2,

(55 - fER] BEER E7I3HRBETOU A v 6 FENOERZHBEL, arn=—0DFIZ Lo THHEL
72 22 B U T AT ONWTHEEALYERE, TV — Vi, EERRERIE, 7V — L AERERE, IRER T A ERERE
FHIRRER 21T o 72, BEEALPEREIC OV TIT 10 FEE OB N TN E A - 7o FER M & iR 5 1 &2 FV CRE
i L7z, TV a— uilith, SERRERME, 7o — VARRERE, REET AEPERERERABRIC O\ CTIX YPD iR
RERHLCRITEE R L72 b O 2 AR IR IS 1% 2 L7z, FEE(LIEICHOWT, T T 7 F— 2 & Mk
10 B, FEEALMERR 12 BRIZ iz, 4 DOFHIERBROREE, T X TOREKIZHEEEQRS ppm)ittE 2z FF-
TWEBREEHN A, Ta—)VEkERE, 7a—LmEc onTixEnEhiiEnnisrsni, Blko
TR b TR EOBRIC T b d LB X, BIE, 18stRNA HEEESIMFMEIC X D
DREZEDTND,

E—10 FFUEEREMERW-XTF UHRE Cellulosimicrobium sp.NTK2 D&
ORA/RE, RABE' XHKE' BFKRE?2 AEZH'
(BEKEE - HFAl%E, "BIWK - & 2BEK - thig{f{ERE)

X F UL GIeNAc B2 5285 T, MBEZRKEFBE LR L T DTSR RETH D, —FHT, F
F 2 A ThE (COS) <° GleNAc 2 HITFIEEEMECT U S 4 —JEER POWERH 0, HEEWE & LT
COS X° GIeNAc DAFENEENTND, FaIZINETIZ, W= KRR SO LXF &2 mEICfE
T D08 EE, Cellulosimicrobium sp. NTK2 (NTK2 #%) % HifE L7-, NTK2 #RI%, T OWINTHEHEIZ
EBEMERES L, THITHEVEERANICAWEND Z 7B W OnFESLTWS, AT,
NTK2 ¥R % F o BEIEM LB F L R FE~DIG A BIE L, ¥ TF L aHBEEY TH L =5, A
HF, A X7 OEFAWVT NTK2 #Ra i L, # 2R ERE O T o fiis v 2 554 L7,

B, NTK2 BEOEZ28 1213 International Streptomyces Project £5# 1 (ISP1) #5723, EHE FTO
XF UM L DEE~OEEBLEFTMT 5720, 725~ HliZe i OB A it Lic, & OfE R, NTK2
FRIE 0.1%Yeast Extract (YE) OFME T CHLABARETH 72, i\ TXF U EAFEFY%Z ISP1 & 0.1%YE
WCIHRIML CTARBEZEERELZEZA, WTNOEMIZBWTHEOEFTIMEE S, =i, VEEHR
MU TR T 2 &, FERMR 2 L R T BO W HER S VT, £, FRRMe 2 L X7 B D53 IkE, ISP
X0 H 01%YE D HREL, COS HREMED, 0.1%YE (20 =3%eA W BEZHRML TR LZ & ZITED
IEMEDHERR STz, FFRMIZDWMEND X X T HIZX T U ORI GE L TnH 2 ERBXLND T
W, BEE, ZNHD0H R EO N KRN 217> T\ 5,
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F—1 Gluconobacter BEFEEE D > 7 Uit EMFRED EIBMER
O=H#&E MHEZE (BEKR-B)

W - B BRSO LREAX, WEAEREIZ B 2 MRS S T K SR I 73 R 85 OO )5 IR &
LCHBREL, EEND DB T2 KIGMALEER PRI ITIE L CTH#ITT 5, Gluconobacter JEBFFEE T
%, 2 OOKRMEBLEER N MO TEBY, e bR TREFLZ AT —ERICHEE RV b7 v A
bo; I ) — VIRALEESE (BOs) &, =RV —AEEN WV 7 UitES 2 — LV IR{bEESE (CIO)TH 5,
CIO (ZZHETIZ, BO; L0 b 10 f5LL EEWIEMEZ RO Z & CHEBAMENMENZ 2RI TN D
bOD, TOAEHEREIZ OV TOHMIIRIEAR T+ TH D, AT TIE, FEREO CIO OAHME
BEHOZTHIEEZEHNE LT,

[#5 5 - &%) 2 E TIZ, G oxydans NBRC 12528 (28T, CIO MK pH BRBi F CHERET 5 2 & 21
LML TWD, AlEl, CIO Ok CVERRERMAZ B L, CIO LERbA L X L DBEFRIZON
THlAE LTz, ZORER, CIO MEER (ACIONTmM /KT IR L CEZMZ R L, 7 ba— AR®EEM:
TCTORIET—BIEENTTE L Tz, 20O Z 20D, CIO 3K pH BREE F COERELA h L A IZHF L
THEREL TWA Z s, Fio, IEMEESERE (ROS)NZ < FAET DK pH 544 F TDACIO D
ROS &%, HAEMKD 2EZICDIE-T-Z D, KEO CIO 1%, 1K pHBREE FCTROS OFEL L34k
FRAMFNCHEAE L TV D 2 EARENT, THHDZ EnnD, BiREIT, BILREARE TR S 5 it
BREFCOATFEEZARNCT D720, CIO ZEREIETWDL EEZ BN,

F—2 Gluconbacter BEFEERE D 5-4 k%)L U EEEIE (A & ELHIEERF
OFMBEXRES, MFHxEE (BEKR - B)

(B8] 5-7 7 va g (SKGA) IFILHMEOESWTERRIKRTH Y, Gluconobacter JEFEEH OHEEs
LR CAEFESND, — ), AEIL SKGA ZHIlMNTEILTHZ L b T&, T¥AELHIET ECTEE
IR & 72 D, AW T, SKGA ORI~ « BLOBfFEAVED 572, KRED SKGA ik
536 LT SKGA BALHIEIK T2 RE L, ZOHEMELIA SN T5 L2 e L,

[ 715 - fER] £9°, SKGA sty + & LT, SKGA Uil a1 gno ([CBBET 2 HEE /v =2
[/ N— 77— (GntP) 235 H L7z, gntP IERETIE, BFAERETA L7 SKGA BEILREN KbiL, gntP
ORMICE Y, BILENEE Lz, 20O 2D, GntP A 5KGA OEGAZEGT 5 Z & 2358 < TRIR &
Ni7=, F7=, RT-PCR OFERMNS, gntP 130T D gno L i3A a2 L TE 59, ML L THRHT
5D e ENTZ, KIZ, SKGA ELHIEIA L LT, MoMEICBWL T oL CEREHERK - Th
% GntR (2 H L, SKGA ST BENTFEIND gntR4 Mt LT, gntR4 IREERECIE, B9/
FRIZHAT SKGA BUAZEEE DM T L7z, BAR FRBEZ T 5 &, BAER TITAEFTINCBIR2 < gntP
DIEBLL—1E T > 7213 gno DFEBLH SKGA BB TR < EFH- L T e, gntR4 AEERE CIE PARICK L T,
gntP OFRBUTBFERE & OFEILBA LIRS T2DS, gno DREPMET Lz, TNHOEREMNE, SKGA O
{EFFEIZIL SKGA Bt (KB {s - gntP £V b SKGA IR IS T gno DRBFENEE TH Y, Z DI
SE LT EEE S gntR4 SHEEEL TV D Z EBH BN E 7o Tz,
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F—3 iR Acetobacter BEFEAE DERBEHEIL THEIN: FL— FA JFRER
WMARE" WMB/EZN? B BES AEED S OXFEMFA 45
WTF—E ™S ("LOXEE - Bl 2RREREBEK -7/ L, SEHK - £9ET,
“LOX - #EE, SlnX - 2)

Acetobacter JBEFAH L, BREEORLEIZFIH SN D 7T AatEofaktiFKEE <, Wb CTbh 5 HEE
FRFEIE 2 te, PEEMI/RHEERIRIL, —RIC 25-30CTITOIN TN DD, BEEZ L > TAELAHEE LA
EMMA DB HHARLETH D, WMEWEEZ AT 2 TIEVL B ORI, A=A FOHIRR, i
FTHBEIIAME & I TWe () BETHUI CORBEEEDHRRBRICHM CTE 5 L HIff S D, AN
X, EINTHBES G2/ DO B N7e Acetobacter pasteurianus NBRC3283 £ % F U C i R & 5 il &
1TV, ER CHERREEZ1T O 2 L O TE DMEYLR OIS &, 15 b IZMBVYLR D Lk 7 ) IighT 217
9 ZET, MEMLICRD 2 BIBTARFEL, TOAN=ALERITH- TN ZEEHE Lz,

RIS BRI, BEESREESUT, 3TCTRtAL, MEMBENE LN D Z & ICHEBRIRES EF SHT
W&, 6AT YT EMDIELT, REIC, BIERDAEE TE 220 40°C THEBRFSEERE /1 & RO MRk %
B L7z, 618, BfG LBk o AP E 2 o 0T 5721z, &F, MMk, =% 7 —
JUTEE, BERRMYE, BEEEOWEZITY, RT77 N7 AENTIC L > TH ) AU A NI RE T & R E
L7z, BRSFFRICED KT, WRNTW L ODOEIERFRFIZERPA U T e, miRiE SR Rk
TOAFE & RN AR LD BT LT\, EROFR A MEE 4 o $52 & T
EIRA NV AEFERECTE S L9170, BlIEBRZITHIR COABRPFHIINAR T LIz & BL LT,
F-biL, EEfEo hL— A 7B 2 ERECTHBEITE L EEZLTWD,

F—4 ZA7SAAFRAWN-REEDKEE
OFEBEKF 2, LRBRES? EHFHE=2 LA B3 EHERFS EI%FS
HERFS BH H
(LEKXE - £YE, 2KFa2F - YE, BEKHY ‘EEX-BE)

[Bf] THBEREEIC T 2R O RBFHEZ T 256, V¥ — LR CTAOROZEKICHA LR T S
T — LB MEIN D REEIESIERERN L 725> T D, EEEETICAER SN DERK S E X —7 v h &
L THTT 5121%, B DR ZMEIT 5 & & bICHERBRMICE 2R TOa o Z I N0 L 5 %
LCHERTIVERDD, LL, ¥y — LB X D HBHAEE CIIBEOE T CREIGIEICE TN T
VENEL DR EORMERAONT, ZORKRE LT, V¥ — LIETIHAEKEICK L TZERRD RNz
DEFOBIEN AR LTI ENEZ b, £ 2 CTARMIETIE, BENERT 27 EROBERHE TH
%5 TCA (M) rmua7=yY—)) ZHEERIOZ—5 v N L, HBETOBBMEOREEMET D72
W EA T T A E AW RERBE AR E LT O TREREWMET 5, [HIE]200mL =47 7 23l ak
20 g, 1.0x10° (ffl/o >k g) OBEITHREIENE NTCP (MY Z7mn 7=/ —) Z ANTRAL, 7T/
BCERLTISCTHERL, RIFNIZ TCA ARELOBRIEEZNE Lz, UBR] A7 7 2 ak#%
E1X, TCA OREHFETHOZ v A3 ¥ JFHRINT, o7 I 7 —BIGMHECE AR XEE B T O
ER R B COME & ERN Do T, FTo, BBEMEOTZDITIT ) RO FANRER bMETL, o7
LT —BIEELELNEBELDDRWKB RS LRI EW LN LT, b, ZA7 7 2 az vy
BiEIE, BERIEMHER OIS BIF Ch o722 L n, BRFRESHEMR S L7205 & U CHESE RS O fRdT
TR F T b v VBRI SRk 2 12 B OB R IR FTRE T 5 L B 2 bz,



F—5 it 24 BB Kluyveromyces marxianus IZ& 2BE/NIL T EZAWNV-EETOILT
TR
OREHEy ", Pumin Nutaratat?, #fHEZ "', &SkE<z 'S, WA =F'°
("B XRE - BlF 2Fac. Sci., Kasetsart Univ., 3IUAX - hESMEFt)

[HEY] B, CO2 PR EDHIECHEIE AR EI TR E DO KREN S, (LABREHIE DD =L F—L LT
FRZENA B —ARNA T ANEDNA FTH ) — VRN EHSILTWD, LLRRL, Ere—2A0D
PR D EL 7 —ERNEMTH D Z ERERYAFEEOMERNH 5, & 2 TR CIIIMEWERER:
o TR I THEREERE (SSF) 2179 & & b2, SSF & HATHE¥EE (SHF) Llbil, HA V7%
JFELE TG AEOEIRTOSSFORA Y v MERGEET 522 L2 HE LTz,

[k #ER] =7, Kluyveromyces marxianus DMKU 3-1042 O i BEFHIRE 2 15 72912 30°Ch 5 45C
FECOEBFTREZIE L, BMIREN9OCIHETHDL I EE2RLT, RIS, "AAANLOTH ) —
JVEPEA SHF & SSF TITW, i L7, aa Xz gkl L72GE, 202 50HEICE 58 ) — VAR
BOBEWIAOLNT, SSFICL > THRHEMCE D Z Wmainiz, £z, 43 CE T2y / — LV AFEMN
PIEITHEFRF S NTo, RICEAVB—ABNANA A ATHLIHA N T ZREE Lz, 2bD bRERIC=
J =V OWNEITFF L 720, SSFICK - THRHEMICTE 2 Z LR nhole, Eiz, AR E ORI,
I NI,

F—6 Adaptive improvement of xylose-fermenting yeast isolated from Laos
O Koudkeo Phommachan', Chansome Keo-oudone?, Mochamad Nurcholis?,
Somchanh Bounphanmy?, Tomoyuki Kosaka'*, Mamoru Yamada'#
('Grad. Sch. Sci. Tech. Innov., Yamaguchi Univ., 2 Fac. Sci, Nat. Univ. Laos, 3 Fac. Agri.
Tech., Univ. Brawijaya, “Res. Cen. TMR, Yamaguchi Univ.)

Bioconversion of xylose to ethanol is crucial for bioethanol production with lignocellulosic biomass, and
utilization of such a biomass requires stress resistant strains for stable fermentation. In this study, a thermotolerant
yeast strain isolated from Laos was applied for developing resistant strains to various stresses at high temperatures.

A Candida tropicalis strain that was selected as an efficient strain among isolated strains from Laos was
repeatedly cultured while gradually raising the temperature, in YP medium containing a high concentration of
glucose. Six adapted strains were then obtained. Adapted strains were found to be more resistance to acetic acid,
furfural, ethanol and high glucose concentration than the parental strain. All adapted strains showed higher ethanol
production than that of the parental strain when glucose was used as a carbon source. One of adapted strains
showed higher ethanol production with xylose. Therefore, this adaptation procedure may be useful for development

of stress resistant strains.
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F—7 BREBYEILIBREORES J VTN TRV -REERERDRE
ORI ESR, &FRH BEMHE FHKE' BHER' FlIRE
(FEESE - £MIEA, T ) XB)

[BRY] SEEORREERRMOEE VTR Y, Mo REREEMS BT S, BAROZFEEARIRIEERMNE
HENTEY, FC, BERREICHILS, A3 EBIcBE T, EmIEERE &0 D Fila £
ST HEPPERBEE AN EE S TW5, ARFFETIE, BIRBRFEOIAR, LB & oW ) S Ha oMy
MR AR, B REL, TAE T L— o3 — 70 MRICHEKEE S A HEEOER H1T- 72,

(5 - FER] R E LT, SRRETHkICART 2MOX, B, R, £2 M-, YPG, MRS
TR N A BRI 2 T B AN, BRESMEFT30°C, 20C TR L, F ORI Z /M YPG, MRS %X
e~ L, BERSME T C30°C, 200C, 24~72 FERI O R 21T o 72, EREFHO 20 =— |22 Tl
BAMEEBIEE, r— DRI LUV BCP MNZEREF D (28 A 37 L, IRIARTHLOE EE I L OV b
1L UV A7 b, BEPEEEIX pH GF, IRIRES IR DS 79HT1E, ¢-NMR IEIZ XD Z0RkHii 21T -7, &
SIZBERER U SLEE W, BRI, 77 A%, MRORERIE, b ¥ 7 —ERER, BB X D46
Y OFE, MALDI-TOF MS, 16StDNA Bd5IfigEdT 72 & OFHlRER A 1T o 72, ZORER, 7 7 DOARNG,
CO; & EtOH DAEMENZWEERIE D 2 RGO T, FIEFIL, ENOKA~FTHNBED &, FWEHE & B
WOFHESEDENE(L LT, BEONBETHSL, X UARNRN, A=2v7a, #7Ax Y (b
Az Ry) D SROILBEED, ENOKOEETH D, THTA, aAERA, T4 F06 3D
WABENE LN, FH, TAOS L —r I — 7 MEEERBRERIZ OV T, 5T 5,

F—8 S PREROMEMEICET HMHIREHER
O=wEfE WNHEE [EFWE RILKESE (BEX-R)

(B8] Bb&h, &P, B, B, R Ofkx RPEES I KO & OAEIRIZEBWT, MEDGRe
ZERR E T 25RIEITRA 2 METH 5, HIEWEIIMAEDTIEIC T 25 bR FIEDO—D>T
HY, BIEL L OHUEMECILFERBNEH STV, LaLRRD, ZALIIENTH 5K,
NEREREEICXI T 2B OFENMEL e TEBY, TNOLEMTET L20HLWVIINRBE L RDHT- 1 WE
DRDHNTND, £ THEAITHRESN TELRERLORMEEICER L, THLORMETCEE
T 2REEMED DDA RWEDF LR VMER L TE T, ARETIE, s TH<rbilEs
T E T SRFBHE D DILETEMEZ B L7 DO THRET 5,

[ it - HER] < SRR EZMRZ0EIEL I 7' FALBHEIC I VB L, ZNEnoikBEmEs &
O RIE#y 21570, ZZalk e LT MRIGERECRTHERE, PEER IOEh 6 OFRER &L
R EHBEOM BB U TR AT ERR 2T o 126 R, 78 b o RIEE B 22 PTG
BH LN, BEOCEREICETH DS DD, Bacillus J&, Enterococcus J&, Staphylococcus JE72 E DT T A
EEANES, Escherichia J&, Pseudomonas J&, Serratia J&, Vibrio J&72E D7 T LEVEMIEE, Aspergillus &,
Penicillium &, Rhodotorula J&DEFEE L o> 7o/ FHIRIEZ DO TIAET 2 Z & 2R LTz, 8l
FES BIZZOWEDOHERIZOW TR L T 5,



F—9 MEENELET DN\ TUF L o ORAE LMK
OFRHEAEF, =HKXIE RHFLFE HLILUHEE (BEXK-R)

[ B8] BEx AR PEEN BB W CHIE W E & R U= 2 B0 MRS RO b T s, il
KEEOICR SN TEZ ARDERIEHEELTHY, TOREMIF S £ TH e SR A EN
BE BN EINTND, ABFZETIEZENSAEREEO R LHEMEICE R LiE LR, rEEE &
NDXTTF RUEFEWE Ch D37 T ) A v & — RN EERD D R L, 2 ORI X ORIk
EREICHOVWTHET D,

[ - RER] RBRICITA AR KM E R E LT B2 HERE, Sk, SIREFRICN 2 2EIZR
SEINTWDHIANE S 0B L7z 3SHAE Vo, SFEMWEEESEE A 2RER O 2 n =—Fk %
BT DME DD, TORRTERBRILEIEIC X VEREOICRE L2 24, BB LT X COMEEKEN
77 MGEREICR U TR ABHE L2 &2, —H0 7 7 ARME, HEICHZOTEERZRD S
Nize ZOZ EIFXHEEIMNAT L NOTEWE Z W L2 Z L 23R8 T 5, £ 2 TEMBKRE Y i,
Z DEERWL D DR ST, SepPak C18, TSKgel Protein C4-300 O —H OAERIEAEIZ L 0 HiEWE 2 H—IZ
FCRH L7z, AWEIX SDS-PAGE 35 X U TOFMS 73477 5 43 1 8/ 3400 # /L > Th v, HMHEEZ 5
FZMAPINTHET LIRS R, T VAT o—Ff T D Subtilosin A TH D EfEimS1T 72, BERICH D
B Y BRI COmWEEL Z MR LT 2 DA, A IR#Ei721Z B.cereus, S.aureus, E.faecalis k5
AFREEVEL NS, — ORISR L TAA 47 4 VAR EEEZ R 2 2B L,

F—10 VHEGRHEF—ARZ—52 —1FEELBREOER ERE
OfEE % ERWZFE RAEMW, THREE ZEREF, FTIMEAE
(FAILKRE - IRIZEER)

[Ef] HER EPA O L > TRMTRERMER T — AN KEMAT L Z N TRIN, ENGSEEIC
BT, ZibEML 72O DEFET — AR Y — 2 —OBENR2IHIT > TWD, & I TARIFITIL,
o] | L1 VRO ST O W B SR OB D F— XA X — X — |l e Wk 8k 5 2 & & LT,

[FE] £, 5K 200 EEOAT BMEIRE 2 F~7-%I12, KR (15C) TOAEFMELZTHME L7, K
ABWNO B o KT, BB RSM), Z v —ZXRMRSM, U7 KM RSM B L0 L=
—Z + FUZ RN RSM (RSM-GT) (ICTHEE L, 77 b—RE ik & ~T'F FESRMEZFHE L 72,
KIZ, RSM-GT IZHEREZHET D Z LIT K> THALFEME, 2.0% NaCl OUINC & > Tt 4 305 L
Too W AFEPELEDOMEMEDFERIZOWTIE, U/ —BIEMERE, SHEWEAENRRS IO 77
—BIEMERBR ATV, FRBRN O TF— XA F —F — e B A 3k Lo, @RI OV T, 168
rRNA BRI K > THEFEZ [FE Lo, FEANRSMERBRSE I L - CRer 2 Hn L7z,

(R B3 200 Bk 5 HARIRAFRMEEZ R L720IX 105 EET, 55 3 WHRIT RSM-GT THAEF L
Do T2 T2 DL DORER) BRI LT, FRo72 102 BRITWT IV S I W A IEREARR T, 93 BRRIIHEME
o LTz, IRWT, U AA—BIEMRER, FEVEEARRL L0 07 7 —BEHRBR AT, £4 T
EVMIEZ 7~ L7258 20 Bk 2 8edk U 7o, S8R ERRIT Lactobacillus curvatus, Lb. plantarum 35 I8 Pediococcus
pentosaceus TH Y, WTIbL T 7 b—RAEEEEZA LT, ZEMEIZOWTUIRRT ThH 5,
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G—1 AIEVY)OUBIFLUEBGICOAFILEEZET A4 34007 FEZIK
DIMRBIRUERS KA TNATITHT 23R RFHEOFHE
OWHMEE, WA B AR F (BEXRE-2)

(B A =2F /A FRBRBFITHLAIF 77 ) FO=h

2 AF LR (CH-AIMI) DA X ) DU TF L LT methyl S N
%%U&oﬂd@?ﬁﬁ’) SEALEEREICELT, A= zenty A T A

A HUEPER L RO BEAS methyl FeD BRI L > T EA S e 2N
:&ﬁ%%#kﬁofwéyfiﬁfUVV%@4ﬁk5ﬁ®ﬁﬁ @/, ©
\ZZHZ 4 methyl JE2 38 A L7z dimethyl (RO AEWTENEITA 720 NN NH TSN, N
W2 % L EL LRSI, AT 4O dimethyl fk (1~4) o e L
BNTIREBIRIC AR L, A hiE & 574 L7z, 3 4

[ 51k - FER] Propanoyl chloride % HFEJFEIE LT, %4V VY UAFHBELEZEALTZOL
acetaldehyde & )it St C dimethyl H7 2 SEAZIRPIZHESE L, 1 BX O 4 &k L7z, F7z, L-alanine
methyl ester % (R)-(+)-methyl p-tolyl sulfoxide & )i SH 72D, ZnBr, f74F FC DIBAL i#t§ % Z & T,
dimethyl 54 A4 2 PEAZ SLARINAIZEKR L, 2BLXO3 A L, WIZ, AR LIZERERKEZ A =
INEZD A ARLHENTEF G- U, 1 Rl O5ER 2 8152 L T 50% 20 $ 3K & EDso (pmol/fly) % =K ¥ 7=, dimethyl
%%%ﬂfb:k’;Dmm&mﬂﬂmkwﬁbfmﬁﬁﬁmﬁTb,%KAwa<n<m%ﬁuk@
WK N L7z, 72, piperonyl butoxide DI NN RITERD 72 o T2,

G—2 FTA Y TEBENELET S RA ) TEOPEITHEEOAHHR
O—#l M, KAEME' MAMX, RAREE
(BEK - &, "REXR - FHEE)

Bexlx, TABYTRMEADEET DY RAY TPEO T HEHG IR LA TS, RKFEETIE
trans-¥ 2TV DA —Lin B LT A F o a7 5O B RUTIEIC W TTHET 5,

R SHE1LIT L-7 U Er-D-~v> /T h—2RZ (Hep) D 3.4 Ml LiEETHD, Z DX D72 trans-
AL TorlE U TS IS RIRME DO 7o OREEENEE L STV, ZHIVETOMIET, 40hEgH%
ﬁ?éwaﬁWZuﬂﬁé¢&7)ﬂ/wMWBMuﬁﬁ%ﬁTéHw§§W3®4ﬁ*%%A®f
Uai bR bR THD L, RISEEORRNEE CTHDLH Z LA RNWELTWD, AE, AiE
DFRPEIZ L D 3+H1+1 OFREMIB L322 DT 1y 7 ERAEITY, GREHEE R LT, 2 DR,
TR, SPGB, DERZENENICER, B H 52 E R LN T,

AcO,
A o) OBn AcO.

N
ond O 8 0/ OBn
AcO o 0 o
AO o 0\%\ % Hog
OAc
o OAc A O?OAC ove BnO Ove
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W OIEFRIMHD D PTPIB BLEEMEZ A L TS E WO MHFIT N E TR, £ZC, AFETIEI IR
TATFT V% A OFPITE EvDH PTPIB BLFETEMEWE O B, MERELZHIE L,
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T, IEEAREZ R T 572018, CHCLHE S E2 S VW SN B T L7 a~ 7T 74— KO pTLC IZ &
> T Z DT & 2 A, PTPIB FIEHEEZH T oLEMEHEET 5 Z L3 CT& 7, AbEY % S
PRI L 0 MEEMREAT L 7RG, vy — g b [FE LTe, WV Y — VgD PTPIB FREIEEAZ A LT
52 EDHEFNIFEL TND Z LMD, KiEWo PTPIB BLEIFEMMIIIT 7L Y — VBT D & fliw—
\F72. Gelsemium JEAEY) D PTP1B FHETEMEICEI T 2 5 3 K OY Gelsemium sempervirens (27 /v — )VEEDS
EENTVDLLEVIHEITINE TR, AREDD TORETH D,

G—4 Pochonia suchlasporia DEAIEEICK YEE SN SR KERFRFBEEYE
(E2%R)
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B X IS LG 2 HEE L, MERRNT 21T © TE CTd 5, VH. Usuki, M. Toyo-oka, H. Kanzaki, T. Okuda,
T. Nitoda, Bioorg. Med. Chem., 17, 7248-7253 (2009), 2 Suminto &, 2019 LA R RS (MP#E) A-a02,
DTS, 2019 bR GRAD)  3D5al3
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G—5 Antioxidant and anti-tyrosinase activities of the invasive weed Andropogon
virginicus L.
OLa Hoang Anh, Nguyen Van Quan, Tran Dang Xuan
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Objectives

Andropogon virginicus is an invasive weed which widely distributes in the southwestern Japan. This research aims
to discover the beneficial constituents of 4. virginicus extracts in terms of antioxidant and anti-freckle activities.
Methods and Results

Dried aerial parts of A. viginicus were extracted by methanol, ethanol, aqueous methanol and ethanol (80% and
50%) and distilled water. The defatted extracts were obtained and used for evaluating the contents of total phenolics
(TPC), total flavonoids (TFC), antioxidant and anti-tyrosinase abilities. The highest TPC was found in the extract
by 50% aqueous methanol (25.5 mg GAE/g DW). Whilst, the extract by 50% aqueous ethanol contained the highest
TFC (50.0 mg RE/g DW). At the concentration of 0.5 mg/mL, all extracts displayed a remarkable lipid peroxidation
inhibition by B-carotene bleaching model. The extract by 100% ethanol showed the strongest anti-radicals in both
ABTS and DPPH assays (ICso = 69.5 and 62.2 pg/mL, respectively). Notably, the extract by 100% methanol
displayed the most potential tyrosinase inhibition (ICso= 5.5 mg/mL). The chemical constituents of 4. viginicus
were identified by high-performance liquid chromatography-electrospray ionization-tandem mass spectrometry
(HPLC-ESI-MS/MS). The findings suggest that aerial parts of A. virginicus are a promising source of antioxidants

and tyrosinase inhibitors, which are prospectively utilized for the prevention of skin hyperpigmentation.

G—6 Bioactive potentials of root extracts from tall goldenrod Solidago altissima
ONguyen Van Quan, Tran Dang Xuan, La Hoang Anh
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Objectives

Roots of the invasive plant Solidago altissima have been merely known to possess potent allelopathic activity.
Herein, we focus on finding out the biological activities of the plant roots which can be potential for medicines.
Methods and Results

Fresh roots of S. altissima were extracted by a liquid-liquid phase separation used methanol, hexane and water. The
acquired extracts consisting of FT, FH, FM and FW were used for examining antioxidant, anti-tyrosinase and
anti-a-glucosidase activities. Results showed that FT, FM and FW extracts were the most powerful antioxidants, of
which, FW exhibited the strongest activity through DPPH (ICso = 0.30 mg/mL), ABTS (ICso = 0.37 mg/mL) and
B-carotene scavenging (LPI = 90.76%) assays. Additionally, the extracts displayed a considerable anti-tyrosinase
activity with ICso values of 15.33, 17.79 and 15.28 mg/mL for FT, FM and FW extracts, respectively. Notably, only
FH extract had an inhibitory effect on a-glucosidase (ICso = 0.71 mg/mL), a key enzyme linked to type 2 diabetes.
The a-glucosidase inhibition of FH extract was 3.9 times greater than that of acarbose, a well-known diabetic
inhibitor. Our findings concede that the roots of S. altissima have beneficial biological activities that can be utilized
for producing cosmetics as well as anti-diabetic pharmaceuticals. The isolation of bioactive compounds and other

medicinal properties from S. altissima roots should be further elaborated.
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G—7 Utilization of momilactones in rice for functional foods
OTran Dang Xuan, Nguyen Van Quan
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Momilactones A and B have been known as phytoalexins and allelochemicals in rice. They can be found in rice
organs such as leaves, stems, roots, root exudate, and husk. However, we have found that the two compounds show
a much stronger correlation with tolerance to environmental stress such as drought and salinity than allelopathy in
rice. On the other hand, our recent research has revealed that momilactones A and B are potential diabetic inhibitors
by exerting strong a- glucosidase, a-amylase, and trypsin inhibitory activities. Momilactones A and B also express a
remarkable anti-obesity activity. The in vitro enzymatic assays on pancreatic elastase and tyrosinase indicate that
MA and MB were significant to relief skin wrinkles and freckles. In addition, both momilactones A and B also
exhibit promising anticancer activities which need further investigation. The presence of momilactones A and B can
be found in bran, essential oil, as well as white rice grain by advanced liquid chromatography techniques integrated
with electrospray ionization and tandem mass spectrometry (LC-ESI-MS/MS). Our findings indicate that rice grain
and rice by-products with rich momilactones A and B are potent for the development of functional foods as well as

cosmetics.
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AV BIEB-U ANV U EEEHEL, BUERFITTHD,



I—1 BRI FTYVHDBRAKREES Y bONT FAELALEERSED
ORfEXR, BAER, FHAE (BEXEK - &)

[BH] 7y A~ —BIEREE (IR 31T 5 7 v a— A DB SARREIR TR REKR O —>o & &
ZHNTW5, HEEEEENY 7V Er—1 (MCT) ZEET 25 & JEECU —8I2 X v h8iEE
RSB, PSRRI E L S, L a— 2Bz x X —JHTHD 7 R fEEn s,
T IV A <= —TEBEERE I MCT 2R ESH 5 Z & T, g7 b AREENBML, TEIOE TR
HIESND EVIH|ENDHY, 7 b UARPHRMEO = R X —JRE 2D 2 & TRIBEN K T 23 8H#H &
NHH L, L LR D, E#ENZRIMO 7 B AR ~LORIEZIZ E A EfTh T o Tz,
Z T, AR TIEIMCT # B FEIZERE R 2 o » A BR S 7256 OWE B L OKRIMEE O 7
R ARIREE 2 RE LTz, [D71E] 9 MEOREME SD 7 v h& 6 HRIEABE L, N—AT7 A V# (n=6), A%
G, Koo o il (CO) #&E#E, FUF LA UEZ ) vu—L (CI8) HERECTHTT-, il
Z 10 ghkg AH THE-L, 2, 4, 6 RHBRICHHFE 6 ILTORFIRE VML L7212, ~(/nv=z2—T77 7
Vr—2—%RWTREZR L, W5, KIMEEZRIL, 7 b ARREAZNE L, [FR] iz
ilg, TGIRETIX COHGICLDIBEEREZEIIA LN oT, —J7 T, MIHERT b ARRBEX CO #
54 FEI% CHEIC LA L, WERS b RRBE, KMRER S RRELARICER L., C18 #&
BRETMTE TG W EE O AE 51 & il L CTHEEIC BA L7, [E£2] CO misko hasisnime 3 i< &
kARICRE SR, BEBIOKMEED 7 b AREEN R+ 2 LSRR STz,

1—2 E—brI77AN—ERFERIRILF—ZETSE, HILEEENDOEIRES
FUEBHIETL IO L AT VERFREFEMSES
OriFnsh, RHFLE, BEEN BREEIE BREXX FHKR
(BIEKRE - B)

[BE] Fx i, @IENIEEICRB L7277 v M — 7 7 A N—BF)Z BRI T2 &, ER=xL¥—
EDNMETFTHZ 2R, TOMEMRALZBL TS, JOB%ET BF BRI BRI ITIE R &4
BINSE5 2 EE2HLMT L, HHFERZ AR TGRS OIEMEL A RAKMNFIVENLE A /L€ GLP-1 D%
BB XIONWERET D Z EBREINTND Z LD, BF BEADYVNMEEIENETBEEZ NS T 5 2
LI XY GLP-1 HiBRA « L7 a7 v 3 (PPG)DEG R BLER L O GLP-1 Wz NS T 50t
L &%, K Chat Lz, [J7ik] 6 Bilio SD RifET » b & I5E G & 20% O a5 1 Bl A
BB X OVZHUC BF & 7% 0N L7-ffEC 14, 28, 42 ARIfATE L7-(0=10), [#5F - %%2] BFEFIZ LY
El A EIZD Lz, 14, 28, 42 A ® BF BEUZ X 0 /NGEFEN IR BE 5O A B 22 M iR S 4,
[RIEHREIEIC 31T 5 PPG BABE FRELEO A ERINMNA i, BF BEUC X 5 El O NI/ MEEFENIR
HEEEOHINE ZUHES 7 L7 a7V 2 U BE 5B L O GLP-1 W oINZER T 5706 Liu
20, L L, AR CIRMmERS GLP-1 J2EEIZ BF BEUC X 2B BIT A 5N h-7-, GLP-1 I
FATROMEREFIEZ N L CRBREETIED 2 L5, mIERRE T Cldze < M B0 e f it
DETHDHEEZHND,



1—3 Z{f A EafNfsRAEL DHA ORBFDOMT LILF—HE
O£ WES, In-HaeKim, EREH, B BN (BEKER - =)

[HH] DHA 2 %< G2 BT 5 L, 7 LA —ERDKESND Z & DEEMTETH LT -
TV, L2L, ZOERNTOT LAF—UEICET 252 IR 7ZH 602> Tnvisvny, £ 2
TAMFETIL, DHA 8L OZOREWNT LV ¥ — ik CHREREE & Riz T IEER &~ 2 Mifao
JRBERL S 5 % 2 5B % it L, DHA ORI CTOMERBELZ T 5 2 2 HIE LT,

[ - #E3] 7 > MEEIRERMIELE RBL-2H3 fildds X O~ o 2B ffif sk~ 2 b lia o Hus g5 Bk
PRRERLS A R IET DHA 38 KO ORNREI) OB L et LTz, ZOfE%, DHA O D—->T
&»% DHEA (Rat~FxHhx /) A LxzH /—))L7 I R) (TEEWOBEER SIS L oz, Wiz, Hiflg
N 7T MRERFE I ZIE T DHEA OFEBE v 22X 7 ay MECK VBT L7Z, S50 FiiT
JlERZENLDMBANI N T L 7T 7 OfFNTIE Fluo-4 Z AW TIT o7z, £ Of5%, DHEA 137
ny X —Y Syk DU UL AREL, MBANA LY T AL T BEEO ERZIHET D 2 &3S
2o, 51T, AERICE 2% DHEA OHLT LAXF—ZRE2FTRL 12010, ~ 7 A% W28 R E
T4 7% BREIToT, ZOfEE, DHEA OROFGICE Y, FURHURRISIZEES < Bk
JEDIHI S D Z ERB SN oz, PLEORER XY, DHEA 1X, AR T b BRI R & 4
Hil92% 2 & AR S,

1—4 BN S A UEKAEREOD in vitro IZE T BIKRETR
OF%EYF AHEAHBF ME $H' & BN BEREH
(BEKPE - B, "B#AY—EX ()

[B/)] BN D EENTROEEEDO S VMG CTH D, FRITIE, 77K/ 4 RESIeT /A4 R
Wi E 4 OEBIEEME NG TN TEY, FIABREA TS, —JF, IS bEL R ERISEYE NS
FNTEY, ZOEHFEOHBERIFRFENTND, FxlX, BN I ZEOKEEMER T I ZHIRIEZ R
NHHZEERHL, MEEED TS, AEl, UKRZHE (LPS) G Lz~ v 77— Ik D RIE
PEAT ¢ =— & — AR L OB T RBLO MBI OV THRET 5,

[ 5k« AER] HM 2 h EER R AR KICERE L, KEMRS 2 Lz, pH & 74 ([T L7214,
S35y 18 1,000 DI TRRSN At LT bl Az, N X 7 KRR (UCLE) & L7-, LPS
TRIEHE LIz~ A~ 7 1 77— U RAW264.7 fillad X OWEE~ 7 v 77— (P-Mac) (Zx)
+ % UCLE OHIIER AT Lz, BEto#E%, UCLE 1Tl Z2 =3 2 & 722 < RAW264.7 Hilfa &
P-Mac DA > % —1 A F (IL)-6 35 L ONEBHESER -(TNF)-0 DFEAZIH LTz, 2T, ¥ 7 VniE
K252 BB SO TR L& 25, UCLE 1%, MAPK fREICIIT 5 INK & p38 DU ki &
Y NF-kB f &2 351F 5 NFxB OBENBATZ M2 Z E AL MM/ -7-, —F, UCLE X~/ n 77
—VOARIEEICITE LW ERHL N 5Tz, ULEORER) S, UCLE IZERIEMEZIHT 5 =
& 72<, MAPK #&#% & NF-«xB & H 2N LI-faN Y 7 vz F AT 52 Lick-C, ~7n>
7 =V ORIEE KT 5 LRI,



1—-5 AT R B DRI REIE E S E (F R DR
ORI B, EFAXEE HhEAE GINEF BLX- )

[BEM] S ECloTix i, SR RAREMTE TNBEH ) ORKICER SNDILEWBHIRIEEM, #
FEAMARZEIHIER, I R AR R 1 PE AR HE VR, APRBT AE(E I E S O MR EER 2R+ 2 & %
LML TE R, 22 CTINOOMEMD, WHNBHREDRIZCONTHRD D RETE1T- 72,

(U5 - fR] BAUEEET L~ 7 2 SAMPS (5 Hiii, ) 1k LT, WPk R R 1%/
B% 9 r AE CHHEBASE-HE PSKB & Lo, FxBEEE LT, 7 WERIRE 527
SAMPS % P8CON Ff, [E%# #{b% /"9 SAMRI ~ 7 A% R1 & L7z, Passive avoidance test |~ X 5 RLES
FRBROFHN T, BERLRICE L TIIAFICETRO b hr o 72y, PREFRLIEICZEI L T PBCON Ff
TIXRI B LABICIERWER CTH o 72012 x L, PSKB RETIIkE S NAMHENIH - 7o, NMHEE OfiF
FrZEBWT, MNOREHNSETH DI 7 e/ U 72, PSCON BECIE RI BECK LAEICIEE (LS
7273, P8KB HETILZ DIEMALNEEICHH S 7z, F72 PBCON FETIL R #EICXT L, #hikHiiao Y o~
feb 2 o & Ry EOTUHENRTRD B ALz )Y, PSKB B CldZ OJLENA BEIZIE S v, R EIREICE
W, #REHT A~ — 7 —2% PSCON BETIE R1 BRI LAREICHED L7122y, P8KB B TIZZ b DiE
DEBICIEI S, UEDZ LG, WABHER BT BRI O IMBERE R 5 2 M9~ 2 rrREME DS R
STz, EOICEMEMET L~ 7 AN - 2 BPERIFET /L db/db ~ 7 ADRENIZIVT S, TN
MR IIHRIEEH, # 7 U U EbEHIER, AR FTSCEER 2 E 2R d 2 L2 o MiT L,

1—6 N—TRERKHEID S DF AL F—EEUEEMEDIFER
OX%kEFaRA, FHEF' BMREE? BBETE AR AR T,
e, KRS
(GEKE: - HHAl4E, "BRX - & *ERRER - RERM)

[BR] RREIRDO—2>THh D —T13GHeEL R I HA MbEMEEA L TEY, H<nH AN
A AT CIRIAWVAIE CHERA ST TWD, BUIEE, FRCEEKCILPE S O3B IZ B W TN—T OF
AREE->TND, AR TIIHATCERIND SSFHON—TEENS Fa v —EREFHEEE RT K
LB ERFETH LB E Lz,

[ 5% - #ER] B — TR EN LB Y > P2 Lz, F o v —PiEERRIT, ~
v ¥ ab— A RT v U —BIRIE(50 UmL)IZ A (L-DOPA) & BUkfhiH > 7 V2 1RE L, 475 nm (235
7% 5 M OWSEEE N ERIE Lz, 71 v —BIGHREZ R I LA ORER - HEEIZIX, Sep-Pak C18
717 Lk HPLC A L, {LAWOREICIZ LC-MS LN TH-NMR % 7=, 58 i N—7 RO Bk il
Y FVOW, R 3B XEEBOIIH Y~ 70 b mnTF a o — P RLETEME(1C0=0.608 mg/mL)%
R L7z, v —EBRFEEEE R ITLEWITI v 7S VO RMAKRTHLI A7 aa 7 T
HDZENHLNTIR o T, REER I T D ERENZHET 272912 Lineweaver-Burk 7' & » b & /(8
Lick A, raaFrgext s aa 7 BRITENEIREGILE S HEPILEZ /R Lz, ~ 7 AHK B16
AT ) —<HIRIZHIRE 10~100 pM O7 mrF U BB LA 7 nal UREIRIN LTSS, 47
07 UBRITERERAIICA T = U ERE AR SEAEmE R Lz, BEIR R A 7 un S U RIR A T
= VAERICEE T BB T/ NS X N BRBUC R TRE L ISR L TV 5,
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1—7 Y MIBFRIEVIFARERDIKSBRIES V=V OERRETICET S
EHRTR
O#% ¥®E MIEXRD, HikE— LWL FRFZ
(FILR X - &R18, 'MRER)

(B8] b v (Trapa bispinosa Roxb.) [ZHESCHE T V7 OMECHE DMz SIAERL, REEFR
MK E LTS, @F, BE®REREOTRENDD E Vbl Tnd, Fixide v o Rty
ZIRVGURHEIEMER BV, T OIEEE BT DMKDIRIES = DEFET D2 2 @E L TE T, L
L, EVCEENDMKDIRES = DA FTRATEY T L IZOWTHIMEN R, £2TC, 7
v MZb V=X R EROEGHRONMKSREY = OAEERNEIET H2HEEZTo 7,

[Fik] B =% % 100 mg/kg % SD HEMET »~ MIRROEEE% 1, 3, 6, 12, 24, 48, 2h oMk (FK
FRAR N HERI) ZERE L 7=, £/, #5572 h £ TOR GBI L2, BREL 72 M L OUR S
VIR AR, BB KO L, TR VR U, R L7 i on TG,
urolithin iz &iert T U ¥ v = BEHY, Y u¥ =Bl OBENHEZRES%RE LT,

HPLC-LC-MSMS {EIZ K 0 E&E T T2,

[#R] =7 o2 = REITIRT~OPRMNEL, Ta & o= AR  JRP A~ S 5 3
MR bNT, MAEREICOWT b L RESZERRAT T ¥ = RE TIRELS, Trs v
=R TIERVEAIRED DLz, ULEORERNS, v OB EN DMK S = B ORGE
MOZATITE ST, ZREIVRFEA 2R PR BB D 2 — &R 2 E R LT T2,

1—8 BEE7 Y —0ERIES v FOMES S UHEBFEEZRDSES
OMHBEEYF, MEEAN' EFHF WLEHE ZEHHK Br B2
BAEX' FEXR' (BREAR-2 "ERX-R 2 () BEREH)

[BH] 7~ =il BRI 2 &ET 2 Z EPMESNTHDED, ZTOEMAMETIZE A
Ebho T, Bx iXBMilHEZ B8 ICE 7 ~=HElikE%* 7 v MOEBREE, IBERHUGEE
HOBEEZRT L CERD, 7T=HEhEECOTNCEENIEENIRICHEL WD AEELE
b, Lo T, AR TIET v~ =HMEEE A~ UBE LB 7 ~ =2 H T T ~=8%
FRMERE U K 2 iFligids X QNS AR E AR T 1EFH OBt 2 HERI 3~ 5 70, TFIB O 5 E ARG B A 1 DB s 7
HEAWE L, [FIE] 4 Bl SD R » b % AIN-93G (23 < i 2 7 o — 2 ikt 5% 5 H
ML S W7z, ZO% @AY 10— A TEHEGERE, 7~ =M 10%IRINEEHEE, BET ~ = 10%%s
DNEREHEED 3 BEIZS3 1T (n=R8), 14 HEfAE Uiz, BIIMEHIAT3 BRI L 72, [FE5 - BL] 7~ =
PR E T2 IIMAE 7 ~ =B B LV, MG KON PERERES A EIIKT L, Z OB, HiED
BIAR A RIS BAE T RBLOA B RK TR A b, BBMBERA RS Sz LRl sz, 7~=
PEMZSIE £ 7213 7 <~ = OBEIC Lo TR 2 L X7 1 — LV BIIA ZICHA U, 3Rk
BEZEEM U, B EROfEEZECHI AL AT —/L Ta-t REX LT —PEETRATT~
SHEMRERRUC LV AEIEINL, BET ~ =EBEUC X 0 EiMEm R A bz, —F, ik L X
T —/VREOH BRI, 72 HRERROGEICORIZ LN LD, T~ = HElRIEIC
DINCEENDLIRBEICL D29 THD Z LRI,



1—9 T/ X277 /S L-HEMEROKBHEYNTI IBHEEIHIER
OMAK, KAEM CFHEE, MAERL @ & (ELUXE - REL®)

[HAY] YRR TIXSHERERFI A A~ A D@L R 217V, K E Gt /7 a IR HIHR
At OFEM E L TRIATE D AEEMEZFEIEL TE2 Y, X0 B &S WA FIREZ RSB T 572
W, X AEKENATHEHEEMECER Lz, X/ 2 3IREH Y 7 =0 B0 LA E L S D HE
HNEALTEY, ZALBEEX 2ABENZ R T2 ERAMESR TV DL, HEERAREZETeY /) o
PRICE £ DR ODBEBEMEIC O T BN TWARW T BRI 21T~ 7=, [FiE - fER] #eHaix
AXEITE ) FORME G THE SN ) 2 5 OFKEZ AWz, HRZEE L%, ik
WK LT 10 5 EOAKTHIM LA 2 157, TEVEREM I X~ 7 2 AR Sk e 4 AE M~k &
HTHY, MRPNIEE A2 Yt LRI LR EZRIE T 5 2 & Calii L7z, 5% o B
13 ICso=9pg/mL LA F DOIEFZ @V BN HIE M2 8 U, $bsan & e UOR 18 f5mino7-, — T,
IRBERIAR & & TR CHEE SN Te v A # 7 OBEIR & RERICIEMERTE L 72 & 2 ATEPEITRRD bz n-o
2D, AEHIIHIER AR 2GR TOT ) 4 FJEICB W TS TH D Z LRSS
Too eV CTHE AR KFI 4 TS B E A DIEMER Y OYERIEAT 21T - 7o, [RAN A K 5 53 - & 57HI, MeOH,
FEfA /L COMHER, 95C10 IO AEITV, 1557 A 3B A TEMERBRICHE L7z, 2 DfER,
AFEVEZBE 59 DA 10 kDa LA LSy 7 BE%24A L, MeOH, FifRTF /WK L TAREE Th Y BUL
HIZ X DIEEBNME T 2IEAMTHD Z ENHLMNE e o72, 1)KAE D, Pacifichem (2015)ENVRI04

I —10 A1) OaALRTAO—LETERIZE TS FXR V5 FILDEE
O=EHEH, BE—MW, BPHFE HEEE KX - BREE)

[BR] 20U xRN TERSNDINE 2, 45, BxRE0MEICE<EGEh, ZIFaF
HHNIKERY VI HIZLVEREIND, ¥V 3 0ABEAZAL, 2L AT — LORT
ERZERMON TSR, ZOERABFFIIARZRENZ N, Fxidxy 7 ) U BMENO R BRI 2
52 % Z L CIREARETEAENCBI 57 2 AR O NS K farnesoid X receptor (FXR) Y 7 /L & 28k &
H, VAT UK TNERZFHET D Aleth 25 2 7o, ABFE CIEEHEE L FXR > 7 /LICEH L,
EoY Ak a L AT — UK FIEA® 5 baL 27 a—/ L8 (CYPTAL) FEI % 0T L=,
[ 535 - 553] CSTBL/GN HEPE 8 M~ ™7 212 1% L AT 12— /1/0.2% = — Ui % YN L7~ NMF ik %
Bz, 200 L LT2%7 V) U EAKE 10 HE B BHEBRE W72, JEHEEOMEAIT 3o-hydroxysteroid
dehydrogenase 7 7 A % V72 HPLC CHIE L 72, mRNA LU, E&E PCR CHIE L7z, ¥ 7 U VBT
Tay bar— AR L AT B — L UL O ERIE TR iz, g N ESH o
AR BAFR R DOMETIZ K 0 MIHER CRIEH B E DA B R ZRITERO bR o 72, 20U VOGN
FMHFTFXR DT 2 A=A MOFZUr B LY 3—/ VEOHERBMITRD b, HigZs T FXR
D7 T=A MDOH T 0 a—VEEOFERBYNRD bz, FXR 7TV OFREE L 7p 5 R E LT DR
ik SHP mRNA L UL L7275 » 72728, /M5 FGF15, SHP mRNA L~ULid % o U UEECHEICED L,
ZIHORF A L TEHIBN SR BFAE S 45 K CYP7TA1 mRNA L~V OF E R EINNFES b,
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J—1 BYOEBEITRITTREE UL R SEES DRE
O=Z®WiET > AH#K' HEEH' LHEE' FILMBE' XFED
FSFIZ 2 WEH—2 H/IER 2 ATHESE? B2 RLEs 2
(EEXEKR - T, *REXEX-HEI)

i, BAY] BRI RBEOEEZZITOT W LD, A HIXEE LT B S 23 AT RE 722 M 7%
EOMY THEMER SN TS, LavL, AOXEREFR R & LW o o BB R H o TLED, £
DIz, UHERIEL A BoH 2 M H 3 RO T D, 2 E TORFZE CREENC R O IEIR % 1
FROEREDEMIMDH 255\ 2 BT 5 L OABIRENHER S NLZ, £ 2 T/ UL AROFH
TREE 2 S 2 TR DRER) DB ~DFEIZ OV TH 52N LT,

[k, fER] L& 22BN TREEE L, b4 BRICIUEERTT - 72, BT 12 BRRZaesT, ms
8 WFEIX UL A A RS L7z, % Z CTPPFD %2[F UIC L=/ UV ASE, RER/ UV, Hilgits <
AVEUREH 8 REICHRS L7z, INHERS, EEZMET D & a2y b —Llhr, Fa L2k, REA
ZOVASE, TGO TIREREN 1.6 6%, 1165, 097F&72o7, ZOZ b, £THESETIHIZE
BAE 2L, EBFRECITEYZ L o7 UL A TRNEWT RN ERN 0D, £z, RENMES-
TV &, ABRENMIFH SN THDEZ Lo, ZNE TOMFERBELED D &b ABMREDD
B E DDA 13~20 us, Duty b 0.08~0.10, PPFD=0.05 OHHIIE LWHF O/ L ZNETH D Z LR
inole, FIARRG L FEOEN TITo 7oA FTOHEERBRTIL, 2> b — L L _THRIICE &
PNV ASERE L2 b OIS 7 v e 7 ¢ V& (SPAD ) 23EINT 2 LW IHRERMELN TN D,

J—2 ZEDEF ERBITRIFTRE/ L AARFDZE
OMB#IZ 2 A##X' HKBEEH' =&WwETL> LEHEE' XW¥EDL'
FILAE ", BILER 2 BTHER? REME 2 #ILEe 2
("EEXEKRE - T, *#EEXEX - #T)

B BM] B2, BAT ME—OEERRH Y, JELSMCAERE L TORARE 2 b
TWb, LM LUATHERIO®ERIZL > CTEOAERITBAENICH D, TODRLN-ERTORhE
DEWVEERRD LTS, RIFETIE, 7OV ALK EZITOEOET 2 RIE S, NIERT~D
BAEBH ST D,

(5715 - 2R - BEE] BIKBEEGS: & BAMBEHIARES O 2 18 D 1T o 7o, KBFEEE CIE B @ueAT 2 12 R,
H VAN A 8 RERIRT L, SEHUERE: CIXHRZICHE O/ UL 2% 6 FEFIH Lo, KamatE
THEEE (PPFD) 1%, H®mHEYEAT: 130 uwmol/m?s, FHh/ UV ANIR: 0.05 1 mol/m?s & v iz, dF{TL T
B RS TIE, 350D SPAD EOWEAAT o 7o, BIHHK TR, BHE, BICHZENDA P BEWEL
BonlfRrbay ha— LD aE T o7z, KPR, B ICAEELEOTEREN 3 K
0 —/L LK1 G ThoTe, 2O EMBIEHNI SV AN EZ RN 5 2 & THIZBW T HABTIRER)
RBHDHZ LRbholz, SPADEIFXEMOBRN LI, oI h o ERRITHEMEESH TV 1.3 %
Thol=, EfEEHT-VA T H v EERay br—)L T 2 FUECTA2Z LR 5, B
NI Y752 L Traa 7 o AREINL, HEONSFIRASSREENSE WL EEXT, 7
WA= FA VI DERICKRETHY, SV ARBICE DA v o EREORINE, BOH
BRI EE G2 TnDH EEZLND,
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J—3 WMBEBAERICE PREVEFTRENR
OXR##A' HKHEAEH' =ZWmET? LHEE' FILHE' XMED’
FBFIZ 2 WEHA—2 B/)IER 2 ATHEEE? WREME#E 2 RUFE '3
U%EXEkﬁ-I;Zﬁ%XEi-EI)

[*% H AR 208 U220 L 7o Bchs 28 AT RE Zp sk [ 2= -0ii) L35 EH STV 5, ik mE 2=-0h L
5 CITERS COREE e EA I L TV D28, SEERONFIHZNEE BT 23 AT HE D STV,
ARFGETIX, WERAERN 7 v 7 4 VEWEINT RN o5 2 L 2R LNICT5H, S6IZ, Z7rnr
7 4 VEEINC X0 BAEH O A E DMIEE SIGHEM SIS 2 2 & 2R,
[HiE - R ERSGE I =~ e L, KX CREIMIEIRF OFBIZ L 5B ORI RIERZ 90
AT o7z, ST 2O IR & UC 12 BERIBRET U 7o, SEBRIXICIE, H3ObAT R Z ORIt e —
7 I 1449 nm, Duty £:<0.2 0L 2% 8 BRERIFRST U 7=, & A 290t &1 3% FE(PPFD)IE, 256 4T=130,
SNV AN<01 Tholo, HBED b~ FOESIE, EORBEFEEZNE L, 507 RIMLE L
HE TS HIIRE YA R DN R A T, FEREIIHE RSO Brix %l bR 7, ST O A% g L7
KFRRIX & LT, BN IE e e Bl A i 2 L2 R IX O b~ MIE S 1551070, #EOME, Eo
RENTL 2 < ETEM LTz, BEEIT Y 15 B RoTe, 2D Ehn, RO EHRICIZEIEYD
DAEBMRMEDF, (KHEMOWEMIREN D D LM TE 5, Eo, KRB L FERICKEICHMEE 20 E
R - S DA TA F A gkt LI RER I, X & R TEBRXOA F ITOREELIED 7
a7 Vi (SPAD ) AT 5 L&V FERNVE LN TWD, HEFEA RO A FR I ERIZ DN T
XA %O TERE T 2,

J—4 Citrus mosaic virus &9 509 FE/ Y O—F LA D/ER
=EE, ik B MNEREEY MHEZ, FHXE? ZEH?
B OWME'" MO &' FAkE—2 OFE ¥, FHhEtH
(BIEK - 70741, "ELXR - BE, 2EEE - Zéit)

[ EXY] Citrus mosaic virus (CIMV)IIFHEREICIEYE L, DXV BT A Ve S E TR A L AT
bbH, XV EYAL TRERR LIEBARIL, BEREHL, RFEO/NENL, BEERTISLONERT
%éué AIFFETILA % VA 7 IR OBBREH %2 it T2 72012, BHEBISTO CIMV EYL2 K
29 % CIMV % > P OREIZMIT 72U FE /) 7 0 —F AGUROIERZ R AT,

Kﬁ& FER] AT, CIMV O Azl Bk a— P as A v 25— YT a=y FOEY & I
o7 F Fafui s LT RI0E Lic, H—obuRELMans p@#%:aﬁLM%@ﬁﬁ%T
HE L% ISAAC EZFIHT 2 2 & T, 3B REOFTUAEIZ F M A IS TE 7z, 2D OB b EEEM
oz RAWCHEZEAL, TNHN CGMV 2— a7 AV AE— AT a=y NEFB#RT 0%
AlphaScreen EIZ L W RFET L7z, ZOFKEE, 8 MOHUEAN CIMV 22— F7Fr7 A L AE— /LT a=y |
BT 5 2 BRI NT, 2D OFURES T OEERS] (EHE L OO RIAER) ZRE L
T2l 2 A, 3O DPUREBIGFONEISG CEX -2 ENA LT 272, RIZ Biacore ZFH LT, Zh
O OHUR L FURIZHW T T REAI & OB Z f#dT L2/, Zho 3 FoduRiIhRick LIER
IEWERMEE T 5 2 EBNBH LI o7, £72, Dot-blot iEATIZIWT, EYIEEF D CIMV & T
XD ENMERE N, A%, AMZECTESRS L7z CIMV IZd 2 03X 7 o —F LBk ER A L
CIMV ¥~ P Z2FRL7ZnWEEZ TN D,



J—5 FIRANLATICETAHERBRAA DDA RO—LELUY ML) UREHE
EFORBREY
Om@#hEk | REMK? E/BR° TR F'4 BAGRKRE 234
("BELKRR - FrRIE, 2REKRE - EE, SRHARK - & BEK - 2itEh

[ BA) B AEREA A X7 7 U DEEERO T 7Y fhEZ B AT 2 Hold- 806 A b L Atk C3 Bl T,
ANVATFTTECY MY U Z2EERBISED, LOLARNRL, BAFEAL DZBT 5 - kAHOEE L,
¥ v ) R OHIEEERE SOV TIEARBAZR S, ABFZETIE, A LA TSR 5 B4R A
ABDAZ R —LBLOY MY REEE ST OR B8 & f# T L7z,

[J5ik - fER] A NV RAEMG LIS AERA A HEED A X R o — L% LC/MS/MS (2 X 0l L7k
B, ANV AREOHEIMIED, VRV RTAX =2 Tl £ OBUKIET 2 BBOEBHSH
MLUTHY, F-AEBTIEZ U BEENEML T\, —F, TARTXUBRLELVE VRS ’IX
AEICEADLTEBY, AMLVATOBAEFAA BEIZBWTY ML AT T The < —RRE SO
NG UAWEAT D Z LIRS Tz, ¥ b ) AR OB BEFEAR DR B A RT-qPCR IZ LV i
Br U7e b5, RofA b U AT CRERIEMES T 5 & DARNZHE ST b v ML) S RIS
? N-acetylglutamate synthase (NAGS)=®, #%i% 2 BtfE H @ N-acetylglutamate kinase (NAGK)I%, % mRNA
EHREDNEEA N VAR CHERBICEL LW LA RENT, —J, WA N LA T CRERIEEN
3B bV S fRI#%ESE argininosuccinate synthase (ASS)id, HZlEA B L ARFZ mRNA R ENSA EIC
WAL Tz, b0 Lhd, WREOTFATRAL HIZBIT S ML) v oRERICE, v by
> PR SR EAR 1 ORI 720 T e <SRG HIE & B 5T D ATREMEASRIR KTz,

J—6 # - TEMEEIZHITSH COPI/MEENEREF AtSec23 DHERERZHT
O%J& %, Aboulela Mostafa, #4851+, #JIl 538 (BEX - #Bf+)

[FE- B] MO O EICB O OIS BB & B E B2 QWD ERIALNITR>TND, &

TA XGRS, 7 FFED Sec23 HRERY (AtSec23A~G) FAEL THY, UAFFERITISU T AtSec23A Hil
WAER IS LY AtSec23D BUMAKIEML TIEM OREE CTHHTF T DO B 2 — ISR E T80k, F-
atsec23ad EEMIERR TIX=R 2 00X~ —MilllE GO R NBITALEL, {EMTEAITEI) OR8N R EBE
EENDHIENRNEEN, AtSec23A BL AtSec23D MEMBE ATV EIEE B L O V%D ER
PEHAFRE T 52810k > TR BED R IEB LN TX L0 DR Z— U B DR EN 2> TWAHZEIVRIRS L
720 ABFFETITMD Sec23 ARERSZ ThD AtSec23F (ZOWT, b AU\ E T EAERE W TIER TR~
DL RHZEIT U, [T FE R ] AtSec23F O BEAMAEIE CII R BN BIEI S /20 o7, IRIT AtSec23A
LD THEMEERE atsec23af AR THIE LT, TORE, atsec23a \[TRRFT DX H =V BEITINZ,
B DID SN DD R IME T T 228 N2 S Tz, Fio, FEHRE ORBIC I KRB OFLEE R F7p
STz, Sec23 HERYZ DHH AtSec23A & AtSec23D DAFIE CHO AT L/ H — PR 27 B RIKEL T,
RERTH TOIRBE AT =2 DIE, BHAHVIIZ L RN EREE HEREDE WL E 2 b=, atsec23a LN
atsec23d FHAMBIERKAZ T atsec23a BAREIERRIC ProAtSec23A-AtSec23B~G = AT/ M,
atsec23d BEAMAEEERRIZ ProAtSec23D-AtSec23A~C, E, F, G I AN/ B a8 AL, B DR
T, FORER, ThHDOa L AN NCIIFEMISILT, AtSec23A & D I CO AL B H Le DR
KIIAREns M OX L GRS FEEEDEWNZLDH D THHZENRIBS I,
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J—7 T IV UBRESBEEICE T HFEREAILRDILEOENRFDRE
OfskBZEH, ik, RIEEFKRE, HHEE HHEFT
(FALLKEE - IRIFE )

FEWZ I — % O FLLAIBIC P E 7 KL E M D/ MLFIET 5. K[ALOBABIE, ZEE T A
FHICB S L CTRY, Bkx REEMARLE AL > THEICHB SN TV D, FEA N LRI X 254U
N, WYWHELEL D—DOTHDHT 7V (ABA) DIEFGEICL > TEREZ S, ABA BNKALE O %
BT O[5 BB W T, LM Tl bk FE 72 & OIEMEREFETE (ROS) DIEACHINE Ca® R E
OLEENEZ D, EEDVE=LFE (RCS) X, a, B-FREEMINVR=NEEEZELWE TH D, AEN
TIX, ROS EAEREDOIRE N KNTHZ LT, 7 7rb AR 4-8 Rax(E)-/ FF— o 72 RCS
DERT S, YUFE=ET, KO EZFHE 325 ABA 5 552350 T RCS 23 Ca? R A o Ejii T
BT 22 &aMoMNT Lz, LaL, ABA [E5iEICEITH RCS DEMKEFIIAHTHY, RCS IZX
% FLIHI N Ca? 2 BE B 04y THEREI IR STy, 2 TARFFETIE, ABA BB mEICBIT 5
RCS & ROS OFLIIHIFEN Ca? R E AR DIE W Z TS 72512, RCS & ROS MiHE 9 2 LN
Ca’ iR LHOZEAb 2B LT,
EBRIZIE, Ca?' LR — X —it e ¥ X7 Td D Yellow Cameleon 3.6 (YC3.6) ZHBLT 5 v A XFXF
LM 2 Wz, Ca?REEDOZBIZEL LT 25 YC3.6 DEOEHRELOZ{LE R ET D Z Lizk b,
SO FLOMIZ WV CTHIRE CaDIREE(LE A A—V VT 52 LFEEE 72D, Fiz, T/ulL
A% RCS & LA L7z,

J—8 Evaluation of phytochemicals and antioxidant activity of some new Vietnamese rice
lines
OBodipo Sorizo Gerardo, Tran Dang Xuan, Nguyen Van Quan
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Objectives

This study aims to determine the valuable phytochemical contents including phenolics and momilactones A (MA)
and B (MB); and to evaluate the antioxidant activity of some new Vietnamese rice lines.

Methods and Results

Leaf and grain extracts of five new rice lines (K1-K5) were used for determination of DPPH and ABTS scavenging
activities and phytochemicals comprising total phenolic content (TPC) and MA and MB. The ultra-performance
liquid chromatography-electrospray ionization-mass spectrometry (UPLC-ESI-MS) was used to identify and
quantify MA and MB contents. The results showed that K2 grain exerted the strongest antioxidant activity in both
DPPH (ICsp = 0.18 mg/mL) and ABTS (ICsp = 0.15 mg/mL) assays. K4 leaf exhibited the highest DPPH
scavenging ability (ICsp = 0.41 mg/mL) while K1 leaf performed the most potent ABTS elimination (ICsp = 1.22
mg/mL). On the other hand, TPC was found to be highest in K3 leaf and K1 grain extracts which were 1.50 and
0.45 mg GAE/g DW, respectively. The highest MA content was quantified in leaves of K3 and K4 with the same
amount of 1.64 pg/g DW and K1 grain (0.24 pg/g DW). Meanwhile, MB was only detected in K3 (0.47 pg/g DW)
and K4 (0.28 ng/g DW) leaves, and K1 grain (0.07 pg/g DW). This study suggests that new rice lines K1, K3 and
K4 are potential in developing medicinal rice with high contents of antioxidants (total phenolics) and antidiabetic
agents (MA and MB).



J—9 Antioxidant and a-amylase inhibitory activities of Clausena indica fruit
ONguyen Thi Dieu Thuy, Tran Dang Xuan, Nguyen Van Quan
(Grad. Sch. Inter. Develop. Coope., Hiroshima Univ.)

Objectives

The Clausena indica fruit is commonly used for food ingredients and traditional medicines in tropical countries,
however, information about its biological activities and chemical profiles has been limited. This study was
conducted to evaluate antioxidant and antidiabetic potentials; and investigate active components of C. indica fruits.
Methods and Results

A bio-guided fractionation of antioxidants and a-amylase inhibitors from ethyl acetate (ME) and hexane (MH)
extracts of C. indica was carried out in vitro. Seventeen fractions from ME (T1-T17) and 11 fractions from MH
(D1-D11) were obtained from column chromatography over silica gel, which were then examined for anti-radical
capacity (DPPH and ABTS) and pancreatic a-amylase inhibition, a key enzyme linked to diabetes. Of isolated
fractions, the fraction T4 showed the most potent anti-DPPH activity (ICsp = 0.13 mg/ml), whereas T2 exhibited the
strongest ABTS scavenging ability (ICso = 0.31 mg/ml). In the enzymatic assay, fractions T4 and D3 remarkably
inhibited a-amylase reaction with ICso values of 0.34 and 0.86 mg/ml, respectively. The active constituents from
fractions were identified by gas chromatography-mass spectrometry (GC-MS). This study is the first to investigate
antioxidant and anti-a-amylase activities of C. indica fruits. Findings suggested that C. indica fruits can be a

promising source for the development of natural antioxidant and antidiabetic agents.
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