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13:10~13:25  hEEXEHERME BHE (C1 B ERBIIBA A—IL)
13:25~14:30  RE#E (C1EERBRETEA A — L)

hOEXEME R EEE
IHRREREE AW ok & o /X 7 B O 1 d6 L OV TEALHSAR 2 B3 % W52 )
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[y ZdEERED A B L A SERR A B9 D HF2E
RN (B - EER)
JER - A A (BIRK - 28R

S
=
=
L
%s
pusag i = 11]
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B PlAaEE (REKRPE - e dm)
14:30~15:40 SZOURYTOL - BRIEE (C1EEESREIE A R—)L)

SZVOVURDIL TRERAREICK DIBEARDRATER]
IRy 2 TE DT AR EIZ L H5E /5L D )
PaATEEE LB (KR - WFFERRA R AER)
[FLBAE Lactobacillus casei 7 Z ROV A b L AT ERERE |
it R HHERL (7 27 v B Ha)
JER - =HsewE] (LB - 2#H)
HRIEEE
R EY « A= D I DAL Fr T —|
AE—ER (fe [LUEER - B
JER pE o (RELER - BR)

15:50~17:50 —h&EEE (AM=E A~GR15)
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—RFEITOT S L

AR5 (A0122 FBEZE) THEY-1]

A-1

A-2

A-4

A-5

A-1

A-8

15:50

16:02

16:14

16:26

16:38

16:50

17:02

17:14

Gy RIERIEIR 2 o 787 T & 2 KN IR - D EhRE I AEIBAE O AT
OOEMLAT, mILkEE, SEEBER, L8 B
URB KB - #et )

Gy I R DRZ/ MEENRE DR AT
OFE, L, b, B¥ %
URE KB - #etrEfn)

Effects of DIM (3, 3'-Diindolylmethane) on chromosome function in fission yeast
OParvaneh Emami, Masaru Ueno

(Hiroshima Univ. Grad. Sch. Int. Sci.)

32 RE Pkal OFERIIR1-OEERF K OET
OfFTE— 1, WMEEE2 i\ Gk 12, RS 12
(" SR KBE - BARE, 2 BRA - EERD

THRWERE S, japonicus & S. pombe @ CoQ KRR Z FN - REUR D g
Olthz, M+ B, PEALKA Y, MEERZ 2 Mm@k 12
(BARKEE - BB, TRIRK - EEF, 2ERK - BAEMR)

B RED COPIL/IMiaiaik & BRI EAER 5 % - —Bln 1+ DOIREK
ORBAHE, Ipksor, M=H—
UREKBE - A48

B R AR Z JRFEAL 3 D IRIR I = 7 = 7 7 —RipAA OFERERFHT
OVHEgER], dLmBEt, B, EET, mPhEE, Mk

ClIPNEY )

WEREd LUV N 2 R 2 O T AR OFRIEIER F RipAA OFKREREAT
OBPMAvbst, FHER], ALmBE+, MEETF, MHESE, Marc Valls!,
e

(FE)INKPE « 2, !Universitat de Barcelona)
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A-9 17:26 Pseudomonas syringae pv. actinidiae biovar 3 (Z331F 2 Iy LK - DT
OFEEERL, FRIRE T, FHER], ExSfEdE, A B, o,
HRRRIZ, AZH CNE) YL, BEEEE !, BPEZE, RS M, A RARKE,
HH il R
(TR - &, VBRI RAT)
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B (A0123 B&RE) [MEM-2)

B-1 15:50 Characterization of membrane-bound aldehyde dehydrogenase activity in Frateuria sp.
ORoni Miah, Minenosuke Matsutani, Takeru Murate, Naoya Kataoka, Kazunobu Matsushita,
Toshiharu Yakushi
(Yamaguchi Univ.)

B-2 16:02 Glucose metabolism in the Gluconobacter mutant strain that lost the glucose-oxidation ability
OFeronika Heppy Sriherfyna, Kensuke Hirano, Hisashi Koike, Minenosuke Matsutani,
Naoya Kataoka, Tetsuo Yamashita !, Eiko Nakamura-Ogiso %, Kazunobu Matsushita,
Toshiharu Yakushi

(Yamaguchi Univ., ! Kagawa Univ., 2 Univ. Pennsylvania)

B-3 16:14 Characterization of the 5-keto-fructose reductase derivatives of Gluconobacter sp.
ONguyen Minh Thuy, Masaru Goto !, Shohei Noda ', Naoya Kataoka, Osao Adachi,
Kazunobu Matsushita, Toshiharu Yakushi

(Yamaguchi Univ., ! Toho Univ.)

B-4 16:26 Acidomonas BEFRE DLV T 7 — ANKIEIT 5= 7 — Vgl
FHEVE K, MEFSE, WETEm, O EHF
(B RBE - )

B-5 16:38 Analysis of indigenous soybean-nodulating rhizobia in Japan in relation to climate and soil
(OMd Hafizur Rahman Hafiz, Ahsanul Salehin, Shohei Hayashi', Kazuhito itoh'
(UGSAS, Tottori Univ., !Fac. Life Environ. Sci., Shimane Univ.)

B-6 16:50 Effects of the biofertilizer ‘OYK’ inoculation on plant growth promotion
OAhsanul Salehin, Md Hafizur Rahman Hafiz, Shohei Hayashi', Kousuke Suyama',
Kazuhito Itoh !
(UGSAS, Tottori Univ., !Fac. Life Environ. Sci., Shimane Univ.)

B-7 17:02 4 A XIRHKLEE Bradyrhizobium japonicum USDA135 (2335 7 47 Lt v v 7O
&
O/NIEZ, B &w Y, JREEFIA Y, Bilslsr !, #k B!
(BB KPR « AMmBREE, | BRK - EEF)
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B-8 17:14 XA XIRHKLE Bradyrhizobium japonicum USDA4 \ZBTF 57 AT Lkt v 7 TOA
— b T 2= =~ DRSO
OX &=, HFEMAL B!, & B!, /NIEZ?
(BARRPE - BARFLY, VERARK - &R, 25RPE - EmBRET)

B-9 17:26 Isovaleric acid production as the response to acid stress in Shewanella violacea
OlLisa Lisdiana, Hisashi Omura, Sotaro Fujii, Yoshihiro Sambongi

(Grad. Sch. Integr. Sci. for Life, Hiroshima Univ.)

B-10 17:38 = iR/E MgCly 23 Shewanella violacea DB R N 5'-X 7 L AF X —EDIEMHIZE 25
R

O], BEARSET |,  BIFAIRES !, =AKREZR !
URER - AWEpE, VIR KRB - #eaEdn)



C=15 (A0126 BERE) BExR - 2 V/\VH, MEY-3)

C-1

C-3

C-5

C-6

C-7

C-8

15:50

16:02

16:14

16:26

16:38

16:50

17:02

17:14

GG Shewanella benthica DB6705 FASE Y b 7 @ A ¢ DI TEALA%HE D it B
O rm B, AT, BRHAIKES !, = AKER!
(NESK « EWApE, ' IRERBE « #EAEm)

WK Luteolibacter algae H18 D7 a4 2 it {LEEE O L ym—=20 7
OBARWR, /IRl !, LSRN 2, RREEZS 23, JUREFE 2 8% 2,
Ryf P2

(SBCKRPE - Fretald, ' BECK - T, 2 BEKPE - T, SAARY vy aw)

Geobacillus JBIHFAAFE 15 & U= Bf & L T EEEFED T2 DT 2 —BRF
OF#wEXR, K &', AKZEMm!
USBURBE - Ferbald, ' BEUK « 1)

VHH LA R~BL S 1385k 35 2 72 AuNP O U > 2T TR REAL.
Ol 3, SFHEw, AEEZ, 5 HET
(I LR BsE - B REE)

AR R R K S v DB
OZKA
(R LB+ )

L-AF A= - U 7 — VIR R U RE SR I E S IR ORE S S AT
ORNZKHE], F-mHbEm, ZHLE, SHEE !, FRER, SEEL
WA, BA FE fEEE

(F IR « BRBEAEAD, ' R THORBE - I542)

A — N7 7 =BT Coprinopsis cinerea DEE G-z 5 %5
OARAEAL, AIER, BREASEZ, EE #

(FNK - 2)
Methylobacterium aquaticum 22A FR\ZFB T H T 52 ) A4 RAAL v FD AT =X A

OEARMY, # W&
(R LR - AEHAIT)
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C-9 17:26 Lactobacillus plantarum 22A-3 ® 7 = =)L 7 0~ FRAREHEER OFEICEI T D058
OF WLk, PaavreE |, JILEFHE Y, SR L, REFmi, =HseH]
(R IR« B, 1 ALEEER (BR) - WFSEBHTEAED)

C-10 17:38 BHEBLUVT FUinb ool S eBEREORE & FRERE

OFix %, WE A
(RIEARE - 1)
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D15 (A0125 B&E=E) TAMILEF - RAWIEF-1)

D-1

D-3

D-4

D-5

D-7

15:50

16:02

16:14

16:26

16:38

16:50

17:02

17:14

BB AR D-7 Y a— 2D 7 )L 3 — ALY IAGPHERE M
OFWRE, #Homh !, (EEREE
(BNEK « B, VR KRR« )

Aspergillus ustus & Penicillium aurantiogriseum DFLAG OV EEFRIC KV AFE I N D
HomaA x0T nnmA RO SLARRLE O R E
OWmEYert, B, NIk, (CFmEERE,  fiE 3

(R LR P - BREE A=)

NRI AN EEND T r v — B EYE

AHEESE, S, FHEEe D, REEDR,  BEEEC?
fwE (EE) 242 OfAJR %

(KR - 2, ' BIOKPE - 2, 2 HAREZOZ ' ¥ — - HED

PUESY)E Maoecrystal VD Z 7k VERET L OGRS
O s, FmEyssr, EERER, R %, HHFEE
(e LR Pe - BREE A=)

HUEEYE Sanctolide A D 14 BT 7 /L DA AL
OnlRies, MmohEE, “FEEK RERFEME A #LK R O%E JEHEHEEE
(I LR BsE - BRBEAEA)

MFCEERTEEN 7> © BB S 4172 Thelepamide O A 4> U U U ERET VO A RMFSE
OF HEM, HHEET, R %, EHEE
(R HLRBE « BREEAEAn)

Herbicidal effects and chemical constituents of essential oils from Piper cubeba and Piper
nigrum
OYusuf Andriana, Tran Ngoc Quy, Tran Dang Xuan

(IDEC, Hiroshima Univ.)

Phenolic Contents, Antioxidant, Antibacterial and Pharmaceutical Potentials of Celastrus
hindsii
OTran Duc Viet, Tran Dang Xuan

(IDEC, Hiroshima Univ.)



D-9 17:26 Inhibitory activities of momilactones A, B, E, and 7-ketostigmasterol isolated from rice husk
on paddy and invasive weeds
(ONguyen Van Quan, Tran Dang Xuan
(IDEC, Hiroshima Univ.)
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Ex1s (A0124 BER=E) TARILEF - RAMIEF-2, B&A-1]

E-1 15:50 Effect of different solvents on the antioxidant and xanthine oxidase inhibitory activities of
Agrimonia pilosa Ldb. extracts
OYang Anhao, Tran Dang Xuan
(IDEC, Hiroshima Univ.)

E-2 16:02 Allelopathic activity and identification of allelochemicals from fruiting body of Cordyceps
mililatis (L.) Link
OTran Ngoc Quy, Yusuf Andriana, Tran Dang Xuan
(IDEC, Hiroshima Univ.)

E-3 16:14 Environmental Interactions of Momilactones and Phytochemicals Between Rice and Weeds in
Paddy Fields
(OTruong Mai Van, Tran Dang Xuan
(IDEC, Hiroshima Univ.)

E-4 16:26 Effects of music on phytochemical interactions in rice
OKifayatullah Kakar, Tran Dang Xuan, Nguyen Van Quan
(IDEC, Hiroshima Univ.)

E-5 16:38 Identification of phenolics and antioxidant properties of a white rice mutant
OcCan Thu Huong, Nguyen Van Quan, Tran Dang Xuan
(IDEC, Hiroshima Univ.)

E-6 16:50 ‘BAKMICHITBHRENIL ) L DESKREFHE S DA MK FOBRER
Ofcfgr 251, AHREE Y, /DA 2, KPP #HZ, Thanutchaporn KUMRUNGSEE
UREBRBE - faAam, ' IRERPE - £WIE, 2 IKEK - AWARE)

E-7 17:02 ~F Y OrHEMaics K pe
OfTEpfs 1, [IEZFR 2, ARz 2
(aEEEK - T, 2 TEERRE - AT AT

E-8 17:14 v v 0 BRI OPLIIEZN R BT D e

O ET, AW, MB| A1, m
(B KR - B, 'O —E2 ()



E-9 17:26 &MHCEARY 7=/ — VBT T AT b RORERBAMIE~DREIEICE 2 55
AL
O Jw, XuWensi, HHEZ, FRIEFKRES, FEFT, FHRHEE
(R LK B - BREE A A
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F&i5 (A0132EEZE) TBm-2, 8

F-1

F-3

F-5

F-6

F-7

F-8

15:50

16:02

16:14

16:26

16:38

16:50

17:02

17:14

SO ERPHEE RS IS 1T D RN & bE O T IA SR B
OfEm #, EEKES, /BT, RE®EYE, HF %
K PERERE « KK

R ML PR AR AR X3 2 AR T B RSy 6-MSITC D 2h FAZBE ¥ % KRk
OFMAF, SRS, ¥ ', AL HBot4 Y, BE—k
TG /K7 !

(BARARPE - BARFLY, T EARK - A2EF)

LANT bu—/ W KRR, RRFIRED T v ML FRom L
OWIEAS -, M&HITVK
(P I ER - 1)

RiaEi) X X7 7 7 OEREIZEET 2 bR
O dn, FEHAN!
UREREE - AWk, IR KRB - #eaEdn)

F R U AR T F RZEE NPR-C D 7= 78 3 7 F G
OWHEALT, BARER, HAKK, = BHZ! HiEEd!
(PR KRR - Joumtefly, ! fEEXK - EWEIR)

MREELRY A FFL 7 IR THDHAXFF 0L, MAPK REAZM L TT R b
— Y RAEFHETD

OLEEM, WHHRESE, & W2, GERE
(TS RPE - Jesmbdly, ' fEK - AWER)

i3

1

f

IR 37 O SR R 722 B | X R AR O s b 2R 3 %
OiLnEs, EA B, EmEgdk, JUREEE!, WTwe 2, FRE TS,
B 4, RIEFH

(FILELRRE « T, 'm¥y b (), 2 FEERFR - 3K, SR - 3
#FEAER - AEmER)

MO B CEER(E BN 2 A 7o i 8 ek i o0 Al i & BR R O /R

ORAERE 2, wmE A SR
(R LEREE - T, 2 FEIIBER - T e T4 T)



F-9 17:26 JREREAZ U —=1 7Rz i Lizfilao B CEREbHi & A 728 o o
e E R E DB 38
OBNEE, Z2M%EA |, SREET 2, IAFIER 2, PR, AR
(RILERRRE - T, U HEEARS: - ZE90F, 2 HEE(LS: - BPRHIT)

F-10 17:38 DNA FRA YV A5 —F lla DE/IMERBIE & B2 15 MR SRS O fEHT

OZZmfns, wmIES, {EE
(L - PR
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G=15 (A0133EBHRE) MEW

G-1 15150 ZF 7 A OEFBBRBIZEIT D7 TH 7 A FEFERO RS2
ORI 12, ARREZEN 2, AR 6 2, A 2, HIBOEAE B3, A —pk 13
(SBIBORRE - i, 2 FRE (FR), 3 BIRKA - AEH)

G-2  16:02 ==/ KRR RT L SRR
Oy, MESRA, ARBAK, IEESES, RIfE
(A KEE - AR

A

G-3  16:14 S ALBHEE OFHENZ D D LM I V3 7 A T2 T IV ORERERRAT
OFIEH KRR, HAEE, FMHEFIT
(I LR BsE - BREEAEA)

G-4 16:26 Mechanisms of Reactive Carbonyl Species Mediated Stomatal Closure in Arabidopsis Guard
Cells
OMohammad Saidur Rhaman, ZRIEE KRS, FAEE, FHFETT
(Grad. Sch. Environ. Life Sci., Okayama Univ.)

G-5 16:38 U EHMFHEXILARICKT DY 7T DRIE
O =Ry, FIEWAKRES, ARz, PHEE, ME5T
(P LR B - BREEE )

G6 16:50 7 7L UERIC K DFILIHIAN 7V 2 T A B R ETERE ORI
OFFEZL, FEAH, BHERE SESKES, $THEE, SEST
(R LK BE - BREE A A)

G-7 17:02 FEWEEAEFEEIZI T D COP I /Mg k K1 OB REAFEAT
OLEJF %5 12, Aboulela Mostafa!, FFF#EES 1, #eR i+ 12 du)l] 5] 12
(" BIRK - BB, 2ERKEE - BAAET)

G-8 17:14 HEMHRNEL « A —F 2 OBIEMCEER BT 2415
Off bF73,  #dt—wl, ) 46, SEEESE |, f@JFHEsh,  MRER—ER
(P IBER « B, 1 RAURTREE « 70— LA /) R—=2r g )

G-9 17:26 A —=F T ARG GH3 (%3 % BHE A 0O 3 imp f#AT
OFrft—7], REEFK, @Itfeth, = R
() LIBE « B, SRR TREE « 70— LA /) N—=2 g )



G-10 17:38 ¥l HTL/KAI2 7 =2 =2 k OAIHLIZE
OfEFHerh, HwAESB 1, MEE—Rp
(Rl LB - BR, 1 BOKBE « nEAl)
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2019 EFEHARELFESTNEXHEMEZEREE
BRIRIEEMHER DNV EDOEBES L UVLELEEICET SHME

FRIKER (LEXPEE - & Edw)

AP R &, W HE OEMNEFR TERWEREIT TMREREE] LS D, WMIREREEI
G R EEENE  RIESELERN LR O D0, £ IIAERT 2EMITEIRITH L TLE
AN BERFFOZET, FBRRBRETT %Eﬁ\%n’*’ﬁﬁf% Do AWIFETIE, EilCERMEER

BIAERT DML R Y BIZHOWT, TRLEHRLET D T HARE~NLS NI E
IZEHL, 0F LUV TOBRBIEIGHEM 2 PR 72,

HEAEH KRS b7 1 L D NO B & Bvi et o B

Yhrua s T —BIEEFR (NO) BAEEEZAETINLX U RNIETHD, FEHE
Hydrogenophilus thermoluteolus 1D k7 1 2 ¢ (PHCP) 1Z-2WVT, NO FEA T 9 WA~
7 RVEALIN S NO BRI Z T LT, £ ORER, iR T TIE, PHCP @ NO BUFIPEDN G
IR.# Allochromatium vinosum D ~ 7 v A ¢ (AVCP) £V % 100 fFRRERWZ & 281 Eﬁ)
W2 L7z, E5IZ, CD AT MVELEFRIEE L LTV M7 u b coBZERZ ET D &,
@¢Emf#HmPfﬁmw AVCP TlE 53°C Th o7z, £, HEP@NOﬁﬁ%@ﬁé
X, TOEZEMO R IR T 5 ATREtES R S vz,

VR u A COBEERORE X L NO BUFPED BRI Z I DT 572012, X B ah s
fEATIC & 0 PHCP ONAAAREE 2 1 L=, PHCP & AVCP O~ A JENEREE % k4% &, PHCP
D Thr-17 & ~APRKEREAZTEE L TEY, ik AVCP @ Glu-17 (217 S 72 W AL
T%okoé%KHEP@AMmH;M@P@GWﬂHﬁb*f%?w%ﬁUkO%ié:ET,
NI EOBKMEEE R\ LT, R R AFERRIC X :n&HmPT®AAﬁ@®mE¢
RS, NO BAtEDIK X, %bfmmpmmwﬂ IZHETAHZ LR LMIT L,
T 725, PHCP O~ LJEOREED, EiEBR B E%ﬁ E| 2 o T RTREE A L LTz,

BRIl 2 U 7 OFEMESME T THEINDL~E T 1 B OfEHT & 2 DR

~NEZBEY (Hb) 1E O @ik s UTHRIEET 2L 8 XV ETh D, ZEILOWNING
BEINT=T N2 A Y J1 Chironomus sulfurosus DEHIE, pH 3.1 O _EE\“@"}Z)@&W
P2 AU D 1 FETHY, 1 ERH-0 10 HEEL EOZEE: Hb 2495, Hb O O, Bifutkl
FRMESRIFIC I VIR FLCLE S Z 2005, C sulfurosus S B OFFO %472 Hb O HIZ IR if’mfi
WIS IR L7z Hb MAET D A REMED Do T2, € 2 TARBIJE TS, BRMEERBIICLEE L 72 % Hb
% C. sulfurosus IR HIEE L, ENDPWRMRE~EICT D720 D5 THiELZ B 60NN 5,

fettds KOV T C. osulfurosus S Z B L, RNA-seq ICL VR RNT VA7 U T F—ALDFE
BIEAMNT 2 2 LT, BMERETRIGFEIND Hb 3H 50 F0A LT, 34,964 FEIHD 5 B
O Hb 851728 21 FEERE TE, 205 HK) 11 Fid Hb AR FORBENBMELEE T ER LT
Wiz, Z6 Hb O X/ [eidd 2 e = IREESE Tl 21T 5 2 & C, BLED BA- L7- Hb I
ANLFERAN K VBRI CTH D Z LD LN o7, DF Y C sulfurosus $hHIE, FEMEERBIIC
BT D720, ~LJEDOBOKIEEZ BiF7z Hb 23BFHET 5 2 810k Y, BRMREICHE
L TWD Z EDURIE S LT,

VL EDWIFERER NS, MR DFFONL L 37 B, @il BB A~ DI D T2 D 1T~ I
JECBOKMEEE DET R BRI R BRI L TRV, £ U X o TRl oieM: C OB RN 2 1845
LTWspZexRLT,
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2019 FEHAERRILFETNELEMEZEREE
DHEEBHDOR L AGERKIZET 2%

MERE (BRX - £&H®)

FREIE A N L ROHKA, SRBPOFEVE7e E OBRBEEIC S b SNTBE, ZAUCHEIN T 5 7 I THE 4
DY T FIBERBE A TEE LS5, A NV ARKER e EOBRBESMFIONE T 58 R 7
FTIRERK & LT, MAP 1 —E i, TOR #EEER LU cAMP/PKA FEAEI HIL TV 5,
MAP & —FREFB L O TOR BT L CTIE, ZhE TICEEoET VA E FAWT, %<
DOIFZENITIOITE 72, LML, cAMP/PKA BRIZICB L CiE, Za— R RBRKE L
TOMRITAITONTE 2N, A N VARERE L L COMBITIHEF D2, B MRev TR
X PKA Offifitr 7= NBEEFELTEBY, iR ch s, £o, HIFEEERHT PKA
O 7= "3 3 DFEEL, ERXEHRITBEETH 5708, ERHEREKIBIRIE TOfiF
W TE RV, — 5T, &EERNT PKA O 7 2= RN 1 D LMAHEL TE LT, Ein
FORBRITZEFITET TE, BRI IRIBR CHITNITA D, ZDT0, REERD pkal
KIEMR & W CRFZE 21T 72,

cAMP/PKA #RB&1%, A ML RISEIZET 2H RN D720, 2072, EOA ML RIZNEL
TWDDOEH ST B0, DR pkal KAEREZ I TRE % 72 8510 A B L A 2%t
T DR MEE T LTz, fERE LT, Hicn< O oM F e itE R Lz, TOHT,
AL T T DD VRIS R B\, ALY T DD IEICH LT, BB
WA 21T o712 & 25, PKA OIEMEICKTIE L THIL I LS T DR AR L TWD Z L 2L
M Uz, Bk o AFELE R CIE, Pkal OBRBIENR & ITHIE RIEICZL L TV,
B Ry ERBUCII R E 2B k372 <, Pkal OFMIIINRTEZEIIC X > THIL I V> 7 A~Dli
KL TNWDHIEIRBENT, KIZ, PKA DIEERE LTHILY T LY T URRKE O T8 05
BN Th D Przl IZHEH LTz, pkal RIBHET, Przl OFIENRTEIZZECIZ -T2, przl
mRNA FEELNPEE ITHIN L T e, £72, BPAEKRT Przl Z @B S5 Lk o0 Lg%
PAERLTEZ &G, pkal RIBIETIL Przl OFBIHINDEL o7 DEZMEDIRKF TH 5 &
fEmm O 72, F7z, Pkal fREKIZE - T, przl mRNA OEBNFIFEI ST\ afed, Zra—=A
HiIBR T C przl mRNA OIEBLNEAT D DN E T LTz, fEiRk & LT, 27 a—ZHIBR T T przl
mRNA FHN EH LW, EDZ D, Ay Ly 7 F VRO Przl 1 Pkal #&# &
TV a—ZHIRIC & » THE L)L TR SN D Z EEH LT L,

Pkal DIEMRTD 1 >& L THIRERT Rst2 NdH Y, 2 FE TICAMATGRERE~DRBAT & HEH
AETENEL Stell (FPHEAERRFEEE SR T) & Fopl (7V7 h—R 1,6-BEAKRRAT 7 ¥ —
¥) & a— FT5@aF D mRNA BHREHBE L TODZ ENMEIN TS, LLans,
ZHNLISOREREIX, 1T & A ST S LTV, MR 22T CIT Rst2 @3Bl AE B 125
BERIET 2 ERRE SN TWVDER, ZOFEMITAH STy, £2 T, Rst2 HHEITT
DAL ~DEEEfRNTT 5 Z & T Rst2 DEEE I NI T 5 Z & 2R AT, WA TR &
BB 2 A, MINBGEILE, MO R, BEZOREROFHE, oWk, #
INEDOEEB KO A NV RAEZ M Z R LTz, £72, pkal RIBEETO Rst2 @78, BPAERK X
D b HIRRIETEN L S 7272, Pkal BREEZ T LTS Z E R LMNT o7, RIZ, Rst2 &
FHLOERBIRN, SREHIENIZ L5 S DOhE DNA A KA A 2% KB S 72 Rst2(C2H2A) Z W
TREAT L7z, FER & LT, B EERE~DOBAT E O i {bo—E1%, 52 L7-Hl#ET
HY, ENLIMNIEEFLNOHETHD Z LR RE I,

PLEDZ Eme, SZEERIZIBW T, cAMP/PKA RIS LS 7 I 7 F LR ICEIfR LT
BY, EERF Rst2 234 72BN HIEE B 532 2 L 2 6T LT,
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2019 FEBARECLFRERLPRMERERE

ERGHEEEERALY 5 MiREED B ICE T %R
AR—H (LEXK - EE£®)

A OFERBNL T DMLY, EH72RE A I 570 0I121E, MIRuIEHE & Ed) L 7 Mg
EORIENMLATH D, DF D, EFIMIOERE 2 IRGET 2 Mt s O s (I, A%
) OIFEN TR END, EEE, MIEMEREICEE 2wl Licfia i, #gira X
OMfafsEZR &, M AR T DA E I b B AT 2 D, AEREOMGED, Mo
FLRoEALZHE - (IBETHERERDZ ENRBINTWVWD, Thdx, AEEOMRA,
AR ORLCELZ BT 5 9 X THEHETH DN, TOERIZHOWTIE, REARHALRENZ,

A, MO LS L ORI A2 &I, BEEMIROTT VA Th DB A2 HWT, il
HEEDOH T HERHT, B A XMttt cE Rz H T, RO Z BB L, MFtIicEn i
ATE, ZLTC, AMfaEsg & S8 d 580 OGN, AR & )3 2 MiafsdE o
HIEEERE, ENENOE DB D72 N 5 EERMERR 2157, L NICEOMEEFLT,

1. HERRIESE & B3 B85 1 X OHIEEHE OfEH

FE A EOEBAROBEY A XX, Ml A X & FIBIHRICH D, L MiaodiEt (LI,
N/C ratio) (F—EICHEFF SN TS, L L, MRV L TEY A XZ2REL, Hlf#l LT
VWHDR, ZOERBICOWTIIRBARNE, £, WAL LT, 9%
OBERBICERE 2R3 2 L b, A XHEE ORI, MloE o L ZBET 5 9
A TCTHEHETHD,

AL, BRI EE 72 A XIS 2 R 95 72012, D REERE OB R T IEE 7
A7 7Y — () 3,000 #K) &R, A XEEEEKROWGENA 7 V—=0 T % FEhi LT,
Z LT, N/Cratio (ZHH Z/n T ARADBREIII) LT, & HIZ, 8k L7 N/C ratio ZF{ED
FRMT NG, B A XHENCIE, B & i ot & EZIRALS 2B D 2 IRE RS oM 7 v & X
OO FIHNEIE CTH D Z 2N LT,

2. HRHEAE & B3 2 Ml R oD AR A D AR ER

PSRRI, MERREESE & alEh U CREfaARE 2 2 4 X v ZIC8B b s w5, FAIE, HERaHEsE &
95 MR O HI RS A2 PR3 5 70D, EiE CHIGEE 1L L, s offaiit | B A R
2 ODEEIMKIZIER L, ZOTE1T-7,

1 DODEFRIRL, REERHNZ T D MiERIEDZ#i s, NETO (new end take off) Difill4#I3
fEd D RAE (RIS T : DNAKR Y 2 7 —+F alpha) T, 4% RKOMITHE, DNA 4
T = 7 RA v MEREED, HlamME DL A HIE 5, CCT ## (Cdsl-Calcineurin-Tipl :
Cdsl, DNA #HHIF = v 7 iRA » hF¥F—7F ; Calcineurin, Ca®?"/HIVET = ) ANKEFEMET 0T A
VIRAT 7 X —E ; Tipl, MUNERAIRT) #3R L7, S 5HIZ, CCT ¥ OFHBER 1%
ZHFEET HE & BT, Calcineurin 54 5T 2 AFIE W E IR R ORFICHD) LT,

2 OOOERMKT, MakEE sEEIcI (7 7 FUBNHIREERICOB), BAEKRS T M
TEORRATERED & ERIE & 7 2 Mt S H R BAKC, YA ZBRAROMTIN G, IR DT
EHERFICEHET R, MIEER AR >~ FU—2 « MOR ## (Morphogenesis Orb6 network #% %)
ZHFE LT, 5T, MORBRHOFHIBERK FZFEL, ZOMWEELZH LN LT,

Bt A X & amsE S 2 & TR, ENENOHIENCEE D 2 laN 7 vt XL
RN7-ZREL, A=A LO—maEfEH L X7z, FELLZRFIE, #eERFEShTy
DT END, ARBFERCRIE, B e Al S O IS O FUR & 72 D BRI R ThH Y, Al
FOFEALSCENLOEFRIZERL ) 2D TH D,
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STV URTTHLEE

WY EENTHABEICESE, DKUY

AR (AEBRE (K - BIERAREAR)

Lactobacillus plantarum 1%, MR ORYMHREERE LD EHE I TBES NS HBBE CTbh 5,
T OFASCERE N R R DIZH 00D L TRETEX 201, MWICEENDIRDEFIHATE S
7oAz B 7V, MAIEREEY, Mot 28 EA - —Th 5, Frxld, ZO
YRR R LT LR OMEE AR L, X0 AIMIE o @& v i i Sk pkc 2y O BF SRR 76 2 D
TEY, TO—BIEHEMN LIz,

T E N DR & LTRY 7= /) — bl (RARICEEND DT X, a—¢k
—IZEENLHr7ea UM, vaIZEEND IV I UE) NALATWS, B MIXFLT
xR ERADRHE SN TH0D 2RO E, Bt LTEIRLESS, KIB~2ETH LR
WikiE7R & L RRRICIENAIE OB L Z T 5, —BIZIX L VRS ok~ Rt sh,
—EIXEEE DRI SN, FiER~ PRtz 35, FlxiE, v NRBRICK D
WEND, a—be—FBIWLSLE, 7aal UBEOKREIEREG~ ETIVAR, BERAE
IZ L AR EZ T I BICRIN S TR FICAY, REAIITIR E LTHRH SN D Z &35
NCW5, MHICHD 7 veal VBEOREDEZ ST LizE 2A, RbZWEEmoD LD
|Z 3-(4-hydroxy-3-methoxyphenyl)propionic acid (LA F, HMPA) 23#fE S Cnbd, 77 I
IZHEWTIE, b FOBEFICEENAME L IRE T ERMEEE L & X, BERKPICEESN
L EEIEAMD—OIZ HMPA NG SN TV D, TR HUSMT S, HEEEN LN TV A
BORY 7 = ) —=MEETONT, fLFRRLRHIZ @ 25 R FEY & LT HMPA 235588 Bl
HZ &, SOITERSOERIZIIMGEICO VIEHA~NEEINDMNERH DL Z b, Fxld
HMPA DEHEARIED—DTiX e EER Lz, BNMEZEORERIIEAIC L > TR Z L
DHIBAVTWAD T2, HMPA & U TEITIUE, ERICEAZD WAL FEH OBRFE A FIEEIC
RBHDTERWINEEFRL, R EIT> TV 5D,

oz 1 Z D HMPA (22WC, L. plantarum DH T 5K Y 7 = ) — AHEEEEZFIH LT, £0
AIBEY'E CTd 5 4-hydroxy-3-methoxycinnamic acid (LA T, HMCA) 75 FBEAET D217
> TW5, L. plantarum \Z1%, RV 7= 7 —AREEEE LT, MRS S =0 27T 5 ¥
VRN, £ T = ) A REBUREET D 7 = ) — VERBLUREATE M e E 3R ST B,
BHAMBERKToH D L. plantarum 22A-3 Z FWN 2 ZHVE TORZEIZ LY, REKIZIZ HMCA 225
HMPA ~ L2557 D1CHHRE &, 4-vinylguaiacol ~ & i fREE T HGHIRIE 3 B 5 Z & NH 5N
Trolm, £, ZOBEILMIGE X UOWUREESOSIZIE, BT HREOMESRGEPERL TV
ZEMH BN ST, BIE, PR REEEEL B L, IV MAERIT T D,

HMPA OERIZBITAIEH E LTE, ZNETOE ZAREN DR RBARANREZ N, Fx
FEAE, PUREAICIER L CHIZEZ2 D TV 5, IBIET L~ A& W atns, B
REEICB T2 Mp a2 L AT v — Vil E 2 A EICLET HERNRD bz,

ARFFERHEEIL, FLERE & TR 0> & O @A IMIMAERR 70 D FEEERE, 3 KOV DRk Sy D%
REMEEZMHT LA BIEL QW1 D, TOHE L 725 HMCA OIETCHER IS OV T, BERFNL
PECAM R BRI EIIARHTH D, £, PUEBERICOWTH AT =X L8H 5N
2o TRV, A1k, FEFEEPER KO OBEREMENTE 28D 5 Z LIk, £/ 5D &k
DExEs LI, BRI b HT- AN ELND Z E BB L TV D,
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STV URTTHLEE

Z.EEE Lactobacillus casei <O A ¥EDEEIE R + L R Tt #44s

tHERBHRL (Y7L ~pE)

BEEWPEREIC P SN DAL, — AR ATERE IR W TR EERE L Tz
0, BFIFEFBICAELTHLD, HXHLRFMFTTOEFTTLZENAETHD, THETIC
RO MR 2 H AT A2 OR TP HE SN TWEN, FHESCEKICFRTHY, #Hx
DHEEDOEHEMEI TR > TS, LT, ZOHEEMEOEWD, FLEEHE O EKE CTRES
TEPERERIPEICZNEC TV SRR TH D LB X LTV D,

Lactobacillus casei > 2 k1%, HL<MORBAORGEIHEHINTEY, EELEIZBWTIE
HICHMRBERTH D, RERIL, FRAREREE TORBEILORENFIRET, £ DROFES
HIRBIR B % TORFOBE THIHK[NRBREEICEN N TH LIS 00 b 6T, "t om
WAERBOMEFFDNAIEETH D, ZDZ b, KEHEKIZNL Db DOE(EA & U ATEOHE )
BEELTWHZ R THRINTE, £ T, AL L casei > ZRRDBEFFOREA F L AIC
BT 2B TFE2REL, ZDMMHMEEICOWTIH LN, FREIT- TE 7o, AEE
T, NS OBFERRZ TSR T D,

L. casei A EZEDT ) N EIZIZA—_"—FF T RO ALZ—E (SOD) Bin R — RS
NTNDLA, ZOBBFIEEL TV RN, ZLT, #EO~Y T b T AR—F =T
F o THRAICERE Lo~ U o N A—R—=FF 2 FIMEICED > THWD 2 L 2B LM L
O, F7o, BORTHREICEGT 274 XU 0fET8 4 2, FHLV KRV LE T4
—BOBITN 127 AEIZa— RanTnWe, B FEROBNT NG, 2 b 0BT
S L. casei 0 ZRROBAGIEITCIRIEAMERF T2 FE RV AT ATHY, IFK[EME T TOEFRIC
VHTHD ZENRBRSNIZD, S6IC, BBIEX FLVATTHEERT LB T L LTHZICA
H U7z hprAl 38151 (hydrogen peroxide resistance gene) AR ITEERI{L/KFE A b L R IZxET 5
BMEDNI AR LY N LT, £, ZOEBFICa— RINDZ 37 8lE, Ml Tk
EREELE ReX T OB NVOAEREMEIT 52 R L0, Zhb0MASE R 5
fEA NV RIMHED A T =X LOfEE, BUEEMT OB CABERE O M) RN T D 72 01F]
HTEsbD L HIfFEIND,

2B R

(1) Serata, M. et al., Biosci Microbiota Food Health, 37, 31-38 (2018).
(2) Serata, M. et al., Microbiology, 158, 953-962 (2012).

(3) Serata, M. et al., Microbiology, 162, 1885-1894 (2016).
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BYOHRILEY A—F oD I AN/ A4Aao—

FMER—ER (FEILIEX - )

WHRIVE Tl DA —F T IMIEAE, BB, IRIER, TEREFESS, f - )Rk
E, WO« lEDH 5@ % R T < . HEW OB TERE AR R BRI 11T,
AR - O A —F U U REOBHIENERE E SN TWD, —F T VBEOREIICE, o
AR - kR L OREME(LD 3 SORBEAEDL S & SN TnD, TOFRTHIMRECHIRm O A —
XA GBEAR) 1, Ws s JiZh s 4 —F v 0 OEEEE TR En5, Z0
A L VAL DA —F v oA OE{LE AT 280E, REFOLEER TS, Z X
7 DIRNAR D FHRALTIE, GFP & % L 737 B D invivo BNA A —2 2 7 Hidli oy B Hdiy
ELTRASIERENTWD, —H, B3 FAEREAEMORIEIEIZOWTIE, “C D X 5 72K
FREINLAERCAR Y b1 U T 7 UL LTAb B ORI K > THETRTRE CH B 23, 7R
MRS 2 2 L, F 72 ZE R RRE MK < BRI IT W E S E L, — 0, RS T OB Y
B 2wt AT L, SRS e & TRIMET oI 2 E TE < HE SN TS, It
DIEMERE DA 5 ARSI KB LTV D DO HOWTILEIC S 5, AT, 4+—F
VOUVRRES A B AL RIS A S ANANRAS A a2 LD 2 0D T Fu—F EHENT D,
[1)] LI MCESWEREET U —F v
T RN N HEEFEAEAL, T ORNED SHEMIAN TOSAR AT 5 & 9 SIEH
SMBdote, LDLERBLA—F L THDHA Y R—/b 3 (JAA) I[TEEEEZEAT D
&, FOF—F T UFEENHEET D, AT UZRFIE TIR] & 1AA OFEREENS L, £
DIEMEERFF LT F, JAAICHNEEZEAT L2 LIIRARETH D Z LN mhole, Fxld,
A= U ORI, HOET kA —F v (HOEA—F V) BARY IR LT IR
WEREFTHDLERH L0002 LB L, A —F% 2 AL ER RIS RIE~ORE A TEE
TliE7e <, WbEgE Y X7 I X D HIRNA A —F o LRBRICERE SND Z ETHh D L HE
E LT, ZOMGICHESE, A—% 0 LRBEICHEZ > /378 PIN 72 P X 0383k - s &
NHENA—F T O TRREEITY, AFEEHERG LT, #ilcea 7 Fob L& L
AN A—F T L, THRETHRN SN TE A —F 2 0 O/ - Ml fmE —3H L, &b
RN CIL ER IIRZAADAT D 2 LR ENTe, 2, THEM THLEHETOA—F 57
HifAT ~OT 72 & LR T D,
[2] MIBENA— 3 IR ESAE D REBH A I

F—F T RERIE & b - ABSE ORBREIFET D70l —F v o EmE BLEICH
BT DEMRB R, TR URERR LI —F VRS UEMICRE 2 BT 5 )
ERIESHWBRTWS, LLAaRs, ZhbOHEXEE R, RF2ERP 70 feecZ
L, BiERA—F vV REOHIEGRECTH S, 4, Ml Loafifies b o L=
YR NDOA =X UGV AT AEENT D, A ITHEMENTRERA—F DT r R
Ty T EEG BT A ELEBIT, OV RT v T OHRE RN L TH—F 2 &l
Bt DIGME LI E 2 TEMAEMN D A7 ) —= 0 7 LT, RE LIz ofiiEsginra /7 o—=
Y7L, FEERN CHIFF RN Y v — % — Ol T T GFP @l AR & L CRILS -, 20
EEEIAIC A —F v 7 n R v F 2B &85 L, GFP @ABERNRIT DD T
R A—F LV VBEABINSES Z ENTE 2, EMERARARETH -7, ER OBZICE )
OB A —F 2G5 LIk LT,
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A—1 DREFIZIRS 03D B2 &k D RAREF OB RE IS DT
O, =WmE, B, £HF B (LEXEK - fieLd)

[BAY] B MERIZ A 2 ORISR E S B> TWDAS, 2D OBIRESI A 1 RARIA 2250 b
2\, ARBFETIE, BT VAR E U CTHRBERZ W TEIBEICEIET 2 % 2R 7 EHM/IMER SPB 72 &
DENR T OB~ EZ R 5 2 & 2l AT,

[FiE] L SPB ICRTET 5 Lem2 X°, EEARIZRIEL TT B A7 # IR E LD 5@ 2R
Bqt4, 72 AT ® DNA U E— MNIHEAETD Tazl REDX NI EaE LKA ER L, s
Cutl1-GFP, SPB #% Sid4-mCherry, #%/MAIT Gar2-mCherry CTrIFL L7z, #E5k U728k % WV CTA M HE
HBWEE LD T A TA A=V TETY, ZNENONIK T OB L0 3 IRITHEAZ 2 ik LT,
EopbafEuEE U2 R L, BRoBgLs ek Lz,

[FER] bgrd WEEERE Tl SPB OB/IMADEN X 1L, B LR TRELSED LN, lem2 WEKE
TIX SPB 0Eh& N K& oz, ZTHHDFERND Lem2 121X SPB OEh& 2 i+ 2@ "5 L& 2
SND, Fxld, B/MEOEENEIANCEE T2 2 L 2RA LT, S5IT, lem2 EERK, tazl TREERR,
bqtd WEIERR, tazl bqt4 —FEREEERE T, SR & AR TR/ MEOREZL O EI N ELT 5 2 & &%
R U7, A% Lem2, Bqtd4, Tazl 2SE/IMEDIKRFEZEIC ED X DTS 2 D& fifth L T <,

A—2 DREFOZ/MEBE DR
OFHHE, mLmME FFEc, £HF B (GEXEK - HieLd)

[B/] 4aFEETIE, DHEEBEROB/MRCITBIZ N A O, ThUdkkx 2E&FIC k> TETH 2 L
EHRLLTODD, ZOEBEHECEENIRIZITMFA I N TRV, & 2 TARFR TIIE A 2E&H0cE
\F 2B MEENREEAL DffAT 2 3 D

[7iE] #/IME(Gar2-mCherry), RNA 7R U A 7 —E D% 7= F(Nucl-GFP), 5 (Cutl1-GFP)72 &%
WAk & LIk 2 O A AO CBEMSE B 21TV, BT — 2 &2 b T o X VTS5 Z L2k - T
B/ MENOEENENE 2 E &1k LT,

[K5H] £9°, DNA ERAERZ RN U MEOBEIREE L2 BII LTz, 35 LB/MARIKROE X 3K &
T D T EWyinote, FTFERRICY /37 GRBLEAIE IMEOF S EEZ BRET 232 M2 5 Z &
THR/MEDB) X ITKRE 2R o7z, F72 Nucl OIRFEZA A E &AL Lok MAD IEF IZHERE L TV D BR
(21X RNA R U 27 —8 T EEERDEWIICIEZR &M/ a0 KL TWD Z &Ry hoT-h%, DNA #Hi
PLEAICIR IR EAZ N2 5 2 LI L0 BRI R E M/ A CE R 2 L 2R A LT, FB/MED
[RRRIZ BN RZIR LM/ N2 D I LTV D23, ZOEMIMITIEEHERZMx 52 LI2X 0 b s R
DNA EHIFAEATIIE LW 2 L3 0ho Tz, SH%IT 26 0@ & 0fE HR 2k & i/ o EmryE
FBEPHBLNTLTWDETZN,
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A—3 Effects of DIM (3, 3’-Diindolylmethane) on chromosome function in fission yeast
OParvaneh Emami, Masaru Ueno (Hiroshima Univ. Grad. Sch. Int. Sci.)

DIM (3, 3’-Diindolylmethane) is considered as a promising anticancer agent derived from the digestion of
indole-3-carbinol, found in broccoli family. DIM inhibits human mitochondrial H'-ATPase and COX1/2 protein
kinase activities in vitro. It induces proteasome-mediated degradation of class I histone deacetylases and decreases
the aromatase expression. However, the direct target of DIM in human cells not fully understood. Recent studies
mentioned that DIM can extend lifespan in fission yeast. However, the mechanism of DIM in life extension is still
unknown. In this study we studied the effect of DIM on the growth of fission yeast.

Surprisingly, we showed that during the first day of the drug usage, most of the cells were killed by DIM. We
also found that DIM induces nuclear condensation even after 10 minutes. It reduced the cytoplasmic microtubules
length. DIM did not inhibit entering mitosis, but it induced degradation of mitotic spindle probably at anaphase. In
contrast, microtubule inhibitor, carbendazim, inhibited entering mitosis, suggesting that DIM does not work as just
microtubule inhibitor. DIM also changed mitochondrial morphology, possibly by inhibiting mitochondrial
H"-ATPase.

In conclusion DIM is a powerful compound that may have the different targets to change chromosome function
and cell cycle process in fission yeast. More studies are required to find the exact functional mechanism for this

compound.

A—4 PHREEE Pkal DIZMREFDIERE & UHENT
OMME—", HIHEE? [ ', WERE'™
(BIRKME - BAESE, 2BIRKX - £8%#)

a7 A X F—8 APKA)L, M/ OB E 72 RFEPUTISE LT 7 2 = > FATEM L S, Bkx
RIS ZREITT 5 2 EDRME I TWD, DREFRET phal KEEIL, WS OO R N L RIS
MEIRTD, TOFEMIR AT =X LTSNS > T, Z 2 TAFZETIE, MBI X - T,
Pkal OIERRFAZFEL, £ OFHMRHIEEEZMTT 2 2 & T, MINTOMREEZH LN THZ L
ZHIE LT,

Pkal f&#& D TR 1% RIE T D 72DIZ, BEMKE phal KBRS 2 7 G a2 L, F/ LC-MS/MS
FRNTIC X > TRBBOLEALE T LTz, T OREE, BARRICHS, pkal KIEHERTRIABENSELLTND
BED L R ERFE L, 2O T, BFIIHEBENEML TV Mugld ICEREE W, £7,
Mugl4-GFP k2 ERL L, RfEMNT 21T o728 2 A, BAMKIZIEA phal RIBFRITAIIE AR CHR\ VEE G A 8]
BNz, WIT, Z NI ERBBS XN mRNA BBLONTZ Lz L 25, pkal REFETHEINL Tz,
Pkal ® FifiCid, 5K Rs2 3% Y, Pkal IZL > TRICHIEI SN TS0, pkal rst2 — BRI ZE
T L7= & 2 A Mugld 1 Rst2 12 L » THERBE L~V THIBEI S TS Z E BB LMo Tz, iz, 3
BERECIE Mugld ORE 1 7 Add2 3FAE L TW720, FBHT 21T 72 & 25, Mugld & FRIHEC pkal
RIBECHRBIDHEIN L T e, BIE, pkal KIBRET Mugld 3 XN Add2 OFBLAEMNL T\ 5 EF% 4
HNZT D721, MK, “HEXEKS X O EEm R ERORBINT 21T o T\ D,
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A—5 SHEEF S. japonicus & S. pombe M CoQ RiE#kZE AL =-RIBE D LLE
ORhz, EF B’ ‘EHEEAA' MEZER' M '
(BRXET - BARZE, "'BRX - £EFH)

HE - BW] 2= %A1 A QCoQ)lE, I hay RUTEREROMLARTTHY, Jilg{kiesx b
WMEThD, ETNVEME L THMLILTW D3 HERE S, pombe [IZ80N T, CoQ #ELGMTHI EDTX
720 CoQ KABERIE, FELRHE, SREEDORULKFEDORAE, DM TOETELE, MBEA L AR
LWV o TR 70 R B 2R3, CoQ VMR 21T 5 Mz & > T TEERWE Th D)3, S. japonicus
1% CoQ EGHGBIZ TN/ A EIZH DI 030 53, MlENG CoQio &3 S. pombe D) 220 43D 1 &
W ETHDZENRPA LN /S TWD, £ T, S japonicus \ZF\WT, FMED CoQ2dED L H 7
BEREZFF > TV DD ZETRDH7-DIT, T4 CoQ KM AZER L, REMOMIT 21T -7,

[ 51k - fER] S. japonicus D7 L = )V B FE R RIR T2 ET 5 Z & T, CoQu Z5ERICRIB I HT2
ASjppt] BRAEAFR L, CoQio DMHE T d 2 WAL & KRBV D EH A 1T o 7o, FEFFEMER FEIREEH, H0,
FINI T a— MRIIERHE, BRI CTABRBREZIT o728 25, WThORHIZENTY, ASpptl
FRIZEFERR SIS RO R B 278 LTz, Ha02 £7203/87 22— MRS HICIE, S pombe D CoQ KAEHE
XY, BWEZMEE R LT, £, ST 48 RefiiEaE L, BEFMICHLKFEORERZRE Lz
& A, ASjpptl BRTIL S. pombe ® CoQ KAEFK L 1XF2 Y, EIREOHALKFEDRHEITAGNT, B4
REFRRE CTH o7, TNOLORENDG, S japonicus DEFAERE & ASjppt] BEOFXBIRNZ 21T B S 720
S7278, S pombe D CoQ KABME L ITER R H KRBV Z R LT,

A—6 B2 COPIl /Miagx & BIEFHMICHEERT 23X F —HEEIEFORER
OREFEH MmEmE Mr#— (EEXE - £ME)

[E]
ARESC AL AT A T OBERECHERFI /NI L BRI R TH Y, ZOHFRER TH D COPI /MIDTEAKIT
BERAT v 7 Th 5, BUE, COPU/NADTERICEE-T 2 % /R0 B &2 OFFRZEM DB b S
TV, COPIL/MIEDTERL O FREIHAE T A T 5, Secl2 & Secl3 & Fr\ N 7-flio> COPIL /MaE Iz B
5945 % 278 Sarl, Secl6, Sec23, Sec24, Sec31 & T Y VLI ND Z D, TNHLDH LRI E
XY VEMLIC L o TIEMEEH 2 WVIEFHETI SN TV D EZE X ONDR, TNHEEY X I ExF—+F
ERZFRE STV, £ 2 TARIFFETIHE, SEC BT & BEFNICHEERT 2% —E#EB 10
BEREIToT,

[ - FER]
HEERERE O X — VG T2 BRI BEA N X —IHA LT TAI RT7A4 7TV — 2B ERZ A
HLRR secl2-4 \ZTEEHRHE U, secl2-4 BEMEDAEFITHE R 525X —BBIz 2B LIz, TOREE,
2 BRI EREZ M2 T 286728 7 FEIS SN, £hs 7 FJEO X —E72 COPI /Mafzhk
DOFENCE G- L TWDMNE 9 MNICHONT, BUEITT Th 5,
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A—7 EEMREICBELT 2REEL 7 7 2 —RipAA DHEEERRT
OFmHES, tEENF, gHHE, RE&FF HPEZ BEHLHE
(FNX - 2)

e MY 2BEENMED 7T AR L, TR WMEEE LN 2 st o Ew &2 1 L <
T =) X —EMEEND B N B R ERENICEBEAT D 2 LT, 1EENOR X e & BTl
DL o UBRENLEETCWD, 7 =7 X —DN THRERMEIT 5 Z L 1F, I JE 1 O s
ZEfET D ECHEFICEETH LD, RIZICEL DT =7 X =D THEEIC OV T B2 > T
W\, £ IT, BEAMOET VAEMTH D R Saccharomyces cerevisiae LR % HAWT, HhL
JRERERER AT 7 = 7 # —RipAA OFEM7ZRBEREMT 21T > 72, RipAA ZFERHIBRIBI S L &, HIH
FLEZBI X3 L2 RWE L7, GFP Z51E & LT RipAA ORIFINEBTE A 8142 L7-f5 %, RipAA I
B RO IR AR S TR Y, v AZ T a v MEFTOREEN D RipAA TN TEEIZY
VIEEN TV D Z EBPF LN ST, DT, TS OBLEH D RipAA OBERERNT & 377,

£F, INETOMENDS RipAA [THIRBEZRET S 2 & TR U MBI RES DB B A > 5%
T=B 1 (CKDIZY Y BAE SN D Z LIk THEME L, BRSPS 251 S Z LTV D &0 )
LT, 2O FEN T 572912, Rapamycin DA ECTR(ELZZ(LSEDL LN TE DV AT Lot
Fll, ZOVAT AIHEWNT, RipAA OMIIEICRTEL L7 < 72 o 7o RIGEMRZS K%, Rapamycin
TS % Z & CHOMIIEIEIC BTEL &7, Rapamycin | X > TIERTEL &7 RipAA ROV U2
L&, HEIEHEZ 5| & 2 30O W TR T 21T > T\ 5,

A—8 BEEIUANIRBRZAVN-FHFEEDRKREREERETF RipAA DOHEEEREHT
O#HW#, THER, ‘tEF, EHEFFEF HHPEZ, MarcValls', HIH
(FNIKEE - B, '"Universitat de Barcelona)

Z < O MIEYRT 57 7 AL, MR WERE & MINEME N LT, =77 %
— EMEEND X2 T E e EMENICEEEAL, BREEMNLSETND, ZvE T, YA
FEHHE CH I FMIFRENAT DT 7 = 7 X —ZOW TR BR 2 W T L C& 7=, & L CHERE
RHEIIRT T = 7 X —RipAA ZEEN CIRREFEBLIE 5 &, BRIIHEEHE L SR T2 L2 R LT,
F£72, RipAA 1L, H5EOT 07T —BLiWHEEEZ G T2 2 &2 AL, FRMEICE SO TER L
T HEETEE PO EIR (C183S) [T EFTEME 2 Ko 7o, AW TIL, MRHEBR TH LN REZ b
Lz, HIRE OIEIE I Nicotiana benthamiana % I\ T & 512 RipAA OFERED R % 3 7272,

RipAA (FIERIR VBT TH Y, IEEFHMIZ BV CRBURRICZ 5 EE 232 L mE ST 5,
PR D B FE BTG & FEE AR O I8 BURSO S OFBAMEZ B 62N T 57212, BERECHIHLETE D
FEAMR L SHEREKE T 7oy 7 )0 LARBURICK D IFEEMY TH D N. benthamiana CTHB
S, BBURSOGEBIE LT, T OREE, BAERD (WT) TIBBEUESS 2 o i, HEETEEF LA RIKT
R ONRMNoTz, S HICHEME O RipAA KRR A ERI L, EEEOH R EELRICHIT D RipAA O
T RERERT AT o Ty TORERT 7 "0 7 ) 7 ARBR & FRERIC, WT TIOBBUREOSS A S0, fE
EEETLERKTIZR ONR D -T2, 2D N5 RipAA D 183 FHD Y AT A LV INEMEIZE S LT
W5 EEZ B, BEROHEAFLE Y ORBURK NS W TEHE TH D Z L BRI ST,
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A—9 Pseudomonas syringae pv. actinidiae biovar 3 (2§ [+ % &R EF D fi# 4t
OFE#kER, BREHT, THER, #Z4FZHE £% B #okft,
EREZ, #A (M) EIF BFERT' HPEEZ K& &' FEAH,
B (FNX -2, "FNEFFHREH)

XA TI—Y KD E (Pseudomonas syringae pv. actinidiae:Psa)lIZR EINECEBII OEWZEE S X,
BUE 5 FEEIC Y S N TRY, £OHTHEFIT biovar 3 (Psad)lXRVVRIE 2 FF> L SN TWBHR, 0D
JRIRE T IIARTZ S NIl > TV, < D7 T ARRMEMBE TR W EEE(T3SS) A A L, 1HHMiam
W7 =2V X —%FEATH I ETREZRLD ZEDNMOLNTEY, =7 7 ¥ —3RFEMHEICSEZRK
FTThDHEEZLNTND, Psa3 b7 =7 X —%F 6, ZTOHIT 40 L LICDIX 5, RBFSETI,
Psa3 ORFEIEICBRT DR TNT T =7 4 —Th b EEZ, T3SS KBk E Psa3 HRNRT T =7 7 —
ERBUTEEERI LT, T3SS R AIE MM TH L X N THER LI 25, BAKTALND
WEGESOS (HR) XA SN Tz, Tk T3SS KEKKIL, =7 =7 ¥ —01E LI ~D 3 UWAE %
KL TNDZENRBZ LN, KRIZ, T3SS KEHKIZOWNWTHF T A 70— OE~OEFZEER L 15 2 72
VY, EO R TOEREETED SR Z G Lz, T OREE, T3SS KIEMRITEARICHA~, FROHHEN
10,000 30 1 FRE LR ORI o7z, BInFZEE S EIREHERE L2 HE O R E R LT, &
PIF= 7 =27 F—DEHETHDHZ ENRBEINT,

ARERITAEM R ¥ — THHENE R - BRAEMEE (O bl e =7 ) REE S
16822474 : B/EFEIEIR AR L2 % 7 A 7)b—> Psa3 RIMHHIEINC & 255 5 b ikig | o
BE2Z U itbhiz,
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B—1 Characterization of membrane-bound aldehyde dehydrogenase activity in
Frateuria sp.
ORoni Miah, Minenosuke Matsutani, Takeru Murate, Naoya Kataoka,
Kazunobu Matsushita, Toshiharu Yakushi (Yamaguchi Univ.)

Acetic acid fermentation is carried out by two-step oxidation of ethanol to acetic acid with the membrane-bound
alcohol and aldehyde dehydrogenases (ADH and ALDH) of acetic acid bacteria. The genus Frateuria that is
taxonomically distant from acetic acid bacteria has ADH. This study is aimed at purification and characterization of
ALDH of Frateuria aurantia. Acetobacter sp. has two different ALDH genes aldFGH and aldSLC that
phylogenetically different from each other (Yakushi et al., 2018). We retrieved ALDH homologs from the genome
data open to public and examined their phylogenetic relationships. According to the phylogenetic analyses, we
proposed four subgroups for ALDH homologs: aldFGH, aldSLC1, aldSLC2, aldXYZ. Frateuria aurantia LMG1558
the type strain possesses the aldXYZ genes. The growth of the LMGI1558 strain was strongly inhibited by ethanol
even at the concentrations of 0.06%(v/v). Specific activity of ALDH and ADH was 0.9 U/mg and 0.7 U/mg,
respectively in the membrane suspension when cultured without ethanol. Addition of ethanol did not dramatically
increase the both activities. ALDH was stable against heat treatment up to 50°C where ADH lost its activity in the
membrane suspension. These data clearly indicate that the LMG1558 strain produces ALDH of independent
molecular species from ADH. ALDH was solubilized with Mydol-10 or Mydol-12 and 0.3 M KCI. We attempt to
purify ALDH to characterize the properties.

Yakushi et al. (2018), Appl Microbiol Biotechnol., 102: 4549.

B—2 Glucose metabolism in the Gluconobacter mutant strain that lost the glucose-
oxidation ability
OFeronika Heppy Sriherfyna, Kensuke Hirano, Hisashi Koike,
Minenosuke Matsutani, Naoya Kataoka, Tetsuo Yamashita',
Eiko Nakamura-Ogiso?, Kazunobu Matsushita, Toshiharu Yakushi
(Yamaguchi Univ., '"Kagawa Univ., 2Univ. Pennsylvania)

Gluconobacter oxydans is an obligate aerobe, and used in oxidative biotransformation to produce L-sorbose,
gluconic acid, and 2-ketogluconic acid. The oxidation of glucose is catalyzed by the membrane-bound glucose
dehydrogenase, encoded in the gdhM gene, located on outer surface of the cytoplasmic membrane. Wild-type G.
oxydans takes gluconic acid into the cell as well as glucose, but the AgdhM mutant takes only glucose. As to the
cytoplasmic metabolism, G. oxydans utilizes pentose phosphate pathway or Entner—Doudoroff pathway as the
central metabolism due to a deficiency of enzyme in Embdem-Myerehof-Parnas pathway. Oxidation of NADH but
also NADPH is most likely important for the central metabolism. G. oxydans strain NBRC3293 has two type-II
NADH dehydrogenases (NDH) that are phylogenetically distinct from each other. We constructed mutant stains lost
the gene (ndhS) for one of NDHs, s-NDH that can also oxidizes NADPH. The AndhS strain grew similarly to the
wild-type strain on glucose, but the AgdhM AndhS double mutant strain grew worse on glucose than the AgdhM
stain. We suggest that cell-surface oxidation of glucose may skip over production of one molecule of NADPH,
which should be reoxidized. Thus, the loss of NADPH-oxidizing enzyme s-NDH under the AgdhM background

showed a more severe impact to the growth on glucose than that under the gdhM" background.
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B—3 Characterization of the 5-keto-fructose reductase derivatives of Gluconobacter sp.
ONguyen Minh Thuy, Masaru Goto', Shohei Noda', Naoya Kataoka,
Osao Adachi, Kazunobu Matsushita, Toshiharu Yakushi
(Yamaguchi Univ., "Toho Univ.)

[Background] Acetic acid bacteria oxidize various sugars and alcohols incompletely to produce corresponding
ketones and acids on the cell surface. Gluconobacter frateurii strain CHM43 oxidizes mannitol to fructose and does
fructose to 5-keto-fructose (SKF). We identified GLF 2050 as the gene for NADPH-dependent SKF reductase
(KFR). In this study, we attempted to characterize the structure and function of KFR.

[Methods & Results] We constructed over expression strain for KFR, which showed specific activity about
40-times higher than wild type. KFR activity in the mutant strain defective of the GLF 2050 gene (AGLF 2050)
was lower than that of wild type but still remained activity at approx. 29% of wild type. The results indicate that the
GLF 2050 gene encodes one of the KFR genes in the CHM43 genome. We purified the recombinant KFR.
Molecular mass of the purified KFR in the native state was determined by gel filtration to be approx. 71 kDa, i.e.
KFR is dimer of approx. 30-kDa protomer in solution. The crystal structure revealed that KFR is similar to
NADP*-dependent shikimate dehydrogenase, which catalyzes the reversible NADP'-dependent oxidation of

227 in the putative substrate-binding site are the

shikimate. We found that two amino acid residues Asn?! and Pro
major differences between the two enzymes. We constructed several KFR derivatives with amino acid substitution

including the two residues. The mutagenesis study suggested that Asn?! is important for the substrate binding.

B—4 Acidomonas BEFEEED L 7 7 —ADGIEHT 5T 42 / —I)LEEIE
FHERE, BAFE wIEM ONFEZE (BIEKK - E)

[BW] BEBEICE > C, =% ) — VORBLITHEROER & & I R —EFIT )b D EHER K
IS TH D, I, MO PQQ KAFMET /Lo — L ik #E#%E (PQQ-ADH) 7SRRI SH D FIFMESE & L
THEREL TV A, Fhx 1X, A% 7 — VB (kRER & DR Acidomonas methanolica 7>, L7 7 — A (La’")
ISR LTA Y ) — U bR AT R 2 TV A, La¥* DIFE(E T Tid PQQ-ADH iEEN K& <IK T4 % 2
EEBELTWS, UV Lnl, =& ) — T OAEFICKENR RN LD, KEIIEMR % ) —
MBEIEREA LTS L EZBND, AW TIE, La¥1F/E T CHRET 2= % — ViR & H H NS T
HTEEHBE L,

[ 5k - fER] La*oFE Ty ) — UM C/AR Szl L, = ) — V2R ARE & LR
FHETEMEZ LB Lz & 2 A, MIEBE S CIIEMEME T LW b oo, HBRERK CIXIigs A 88
B RS 7e o7z, MIEAN NAD (K77 ADH OFEMES RE RN A LN ho e 2 Enh, Ko
Mg D= % ) — VB LR OB GRS STz, £ 2259 53 & LT XoxF 38 LU Pqq6 127 H
UREHREZER L TR LIZE ZA, —BETHETCIIERTICAIEENA LN bOD, &
BLOZEWERE T CTEERHR TE T, ZNDOFRND, La¥ 7 E F CAEIX, PQQ-ADH, XoxF,
Pqq6 D72 < L 3ODREE THIEEZ MM LN O TR VFXF—2EHE L TVWD I ERPALMNE ST,
1) FHE L, AARRZEFE 2017 45 K2 2C24a08
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B—5 Analysis of indigenous soybean-nodulating rhizobia in Japan in relation to climate
and soil
OMd Hafizur Rahman Hafiz, Ahsanul Salehin, Shohei Hayashi', Kazuhito Itoh’
(UGSAS, Tottori Univ., 'Fac. Life Environ. Sci., Shimane Univ.)

To examine the isolated indigenous soybean rhizobia from root nodules, the experiment was conducted in two
successive years in 2016 and 2017. The soybean plants were cultivated in three different soils (like Fukagawa,
Matsue, and Miyazaki) and locations (like Fukagawa, Matsue, and Miyazaki) combinations. Bacterial isolates were
characterized based on their morphologies and the representative colonies were purified for identification by
analysing the partial 16S rRNA gene sequences. Nodule occupancy was measured based on the presence of
Bradyrhizobium japonicum (Bj) or Bardyrhizobium elkanii (Be). About 700 nodules were studied from different
soils and locations for both the year 2016 and 2017. Fukagawa soil strongly maintained the occupancy of Bj in the
soil in Fukagawa location but reduced in Matsue and Miyazaki location. When Matsue soil used in Matsue and
Miyazaki location the dominance of Be was higher than Bj in 2016 but, in Fukagawa locations the abundances of
Be was lower than Bj. However, in 2017 Be has maintained its dominance in all locations. Almost similar results
were observed in Miyazaki soil except in Matsue location in 2016 where the abundance of Bj was higher than Be.
The overall results we observed that All the soils behaved differently in the cooler environment like Fukagawa
location. In conclusion, the occupancy of Bj and Be of different soil in the cooler environment may be due to the

temperature or the strains. How these stains behave in different soil is needed to confirm by further experiment.

B—6 Effects of the biofertilizer "OYK" inoculation on plant growth promotion
O Ahsanul Salehin, Md Hafizur Rahman Hafiz, Shohei Hayashi', Kousuke
Suyama’', Kazuhito Itoh'.
(UGSAS, Tottori Univ., 'Fac. Life Environ. Sci., Shimane Univ.)

The use of microbial inoculants containing plant growth-promoting rhizobacteria as a promoter of plant fitness and
health is becoming increasingly popular in agriculture. OYK is a biofertilizer, an important member of plant growth
promoting bacteria (PGPB) and consists mainly of Bacillus subtilis, a group of which induces plants to tolerate
abiotic and/or biotic stresses in a comprehensive manner. In 2010, OYK was applied approximately 80 different
types of crops across Japan to prevent continues cropping injuries, increased in yield, removed infecting bacteria,
and enhanced crops quality. During the course of study, it was found that OYK consisted of a mixture of two
different strains, a bacterial Bacillus sp. and a fungus Candida sp. Among two strains, Bacillus sp. exhibited neither
cellulase nor pectinase activities, and was neither able to produce auxin nor solubilize phosphate. On the other hand,
Candida sp. produced auxin and had phosphate solubilizing ability. Then, inoculation experiments were conducted
at several times using this two isolates to confirm its plant growth promotion. Among measured plant growth
parameters, inoculated plants showed statistically superior growth performance and significant difference over
control. Bacillus sp. was re-isolated from its rhizosphere and root interior parts, while Candida sp. was only from its
rhizosphere. Bacillus sp. and Candida sp. both might be a potential isolates for plant growth promotion. After
confirming the mechanisms, these isolates will be applied in field condition to confirm in plant growth

improvement.



B—7 A A X#BHIE Bradyrhizobium japonicum USDA135 28T 594 S Lty
DRE
OMNEz, ® &R HEMA' Blshi' &% &F'
(BRRKET - ARk, "'SBK - £EFD)

[B) 74T a7 80, MERTVVEERY T2 F(AHL) R ED A — A T 2 —H—
ZAEPE W BT HZ L THLDOEEZFML, FEDHEZHIEH T LHMATH D, & A AMRKL
B Bradyrhizobium japonicum USDA135 D7 7 221X, AHL S RGEIR T & HEE S 415 3 DD EAR T-# bjal,
luxI, tral &%, AR TIX, B.japonicum USDA135 X EDBIFE2HANWT I AT Lk U T H T
TW5 7y, AHL OJRET EDRNT R bR < 225 02>, FFEMENAEE Lz AHL 22487 2 2 & 03 K
DM ETRD T DIZFEREAT -T2,

(515 - K58 bjal, luxl, tral % lacZ (28 L1283 A L AR— 2 —k % ERL L7, B. japonicum USDA135,
B. japonicum USDA110, B. japonicum USDA4 % 7 AfEEE L, 1 HEIIAA AL R—F—LEAL T, ¥
AERRDMERE LT AHL IZ & o TS F LAR—F — RO lacZ BFHE S 1L, HRICEAT 2020, g
4 H H® B. japonicum USDA135 LIRAT 5 &, tral ZEB LI NA A LAR—F —ROAFAIZEMA LT,
K5#8 5 H H @ B. japonicum USDA135 L IEG L2 BRI TR A LR ST, W TN OETE BET S bjal 7> lux]
BEWH LTINS A LVR—F—KERAE LIEGEIZEA LR o7, 3 4, 5 HHD B. japonicum
USDAL10, B.japonicum USDA4 SRET 5 &, tral BB LT-NA A LR —F —ROARFRIZEG LT,
B DFERMNG, B. japonicum USDA135 1%, tral xAWC I AT Lt v 0 T HATHoTNDH T L, Kifk
4 HHLIEIC AHL 25095 Z &, [RIFRBIREASEPE L72 AHL 22K T& 5 Z L VRIB ST,

B—8 & A Z#RHKIE Bradyrhizobium japonicum USDA4 12851+ 5 0 4S5 Lt 05T
DA— b Vo TF 12— —~DORGEDRE
OXR &FA, HEMA' BLSAN', % &F', MIgZ?
(BRXET - BARZE, "'BRX - £FH, 2HEKR - £EWIRE)

[FAY] M2 B & OB RIS U CAERBRORBZIET ML E s AT 2k v 7l g,
F—= " T 2= —A) & FEHINDWE A AERE - WL, EAE T DI L REDBS T DR
WGl b5, ¥ A XIRKIE Bradyrhizobium japonicum USDA4 O/ 7 KZiE, BEHIO Al & pkiEREEA
T L FHFEEDO G 2 DOEIL T 4bjall5, 4uxIS] X%, AT, T 2 ODOBIETD I 4T Lt
Y T ~OEE OIS, AHL ~O¥ECRFFIC X 2 SOSOEW 2 F84 LTz,

[ 71k - FER) 4bjalls, 4luxI81 % lacZ \ZiEH LT3 A F L AR— & — k&2 2 EhERK LT, B. japonicum
USDA4 % 6 HfiEs#&R L, =25 1 HEICHHE— T /L CHH® 2 1B L7z, 1 BRI U725
fzuﬁﬂ% LA A LR —4—L, BT AR S Re L, X-gal N1 THEZITV,

112LV lacZ DFEEINFRIZEOT D0ET T2, 4bjall5 DA A LR—H—"TiX, BAEKOFIE:
%E@Me& IRERICEENRRONT, WINbiEE 2 HE CREASHRIN, £, "M A LFR—%
— & X-gal OAHTH EOIIHER SN0, ?Hﬂb‘jtr%&/ ALIEGEXL D L EAE TORMNEN 2T,
luxI8] D/NA F LU AR—2 —TlX, 2EPHERINTZOE 1 EBORERIC 3 EMFFESNLZHZTHY,
BPAERRORTREEDN 1~3 HOLAOAEEDPHER I, IO DORERNG, 4bjalls 73 Al IZ L HIEHEN
72 < & HIEFRL :%Efﬁ LTCWAEBEFTHDH I L, 4uxI8] DIEBLH 4bjall5 LG L TETH/hEWNT
L, LTI IR VEREND ALIE, B8O 1~3 B BICOBRIFEL TWD Z EARR ST,

_41_



B—9 Isovaleric acid production as the response to acid stress in Shewanella violacea
OlLisa Lisdiana, Hisashi Omura, Sotaro Fuijii, Yoshihiro Sambongi
(Grad. Sch. Integr. Sci. for Life, Hiroshima Univ.)

Neutrophilic Shewanella violacea is isolated from deep-sea sediments. Its response to high-pressure and
high-salinity has been investigated but nothing is known about the response of this bacterium to acid stress. Here,
the pure effects of acidic pH on S. violacea physiology were examined, aiming at further understanding of its stress
response mechanism. S. violacea could grow at initial pHs of 5.0 — 7.0 without pH adjustment during the test at
atmospheric pressure, and the lowest growth rate was obtained at pH 5.0. The pH of the same growth culture with
an initial pH of 5.0 rose toward a neutral pH of ~7.0 at the exponential growth phase, indicating that S. violacea has
a mechanism for acid neutralization. When S. violacea cells were grown at the fixed pH of 5.0, about six times
higher concentrations of isovaleric acid was produced than at pH 7.0. The expression level of the genes encoding
three enzymes for isovaleric acid synthesis from L-leucine were also found to be upregulated in S. violacea cells
grown at the fixed pH of 5.0 compared with at pH 7.0 through RNA-seq analysis. Therefore, S. violacea at least
produces isovaleric acid in its response to acid stress, which may contribute to acid neutralization through a
chemical decrease in acidity during the conversion of L-leucine (pK, of the carboxyl group = 2.36) to isovaleric
acid (pK, = 4.77) and an NADH production leading to proton pumping across the membrane by membrane-bound
NADH dehydrogenase.

B—10 ==& MgCl. A Shewanella violacea DEBRU5-X I LA F A —EDFEHIZE
ZBEE

O¥RH#E, BHFET ' BHEIKEB' =FAKER'
(LEX - £M4EE, "LEXK - EEd)

B L HA] Fex O 2 E TOMMIET, FmHELEE CTod 5 Shewanella violacea K& OVE IRIFUFHEE C
& % Shewanella amazonensis D 5'-X 7 LA F 4 —+€ (ZiLZ4 SVNTase & OF SANTase) DIEMEDE &
NaCl #REEIZ6T D RAAEE, BT DEOETRMFEOEVICHIET 2 2 LB 0hoTnD, EbHIZ,
SVNTase }¢ U8 SANTase D7 X/ BEEFID 70%— B L TV DI bbb b3, AL R Cilid
OIEHERKE < E72 Y, FFIZ 500 mM MgClL fF1E FC SVNTase IH14H1E 2 512 E5H-9-5 7%, SANTase I& 1%
DB TTHZ EE2 RV LTS, RIFETIE, @iRE MgCl, O MilER OIS &K OV K3 2 MiE
DIEF~DEEIZHONT, 551 LMl OBLED I~

[ ik & FER] Sviolacea & S.amazonensis DJFEE 5375 SVNTase & () SANTase # F5#L L, 500 mM MgCl,
FAEFCTENEND CD A7 MAZRIEL, o~ v 7 AGEEZ RS o7, TOMKRE, WiEEO~Y
v I AGRITHRIIE T LTV, 2F 0, 500 mM MgCL 777E F COMEER DTEIED 2L, ~U v 7 A
WEDOLZENVEDZE L XBRR N Z L3y )y o 7=, —J7, Marine Broth i AR5 #11Z 100 2> 5 500 mM @ MgCl,
ZMZ T, S violacea & S. amazonensis D EBRERE1T-72 & A, W& & D 300 mM MgCl iisIITC [
FRICEBT 22 RN 0holz, LEORRND, ERE MgCLIX, S. violacea & S. amazonensis 04 Ff
PEICE WA B 72 5 S 720028, SVNTase & SANTase D~ v 7 AGBA{K T S5 DO SVNTase I2%f L
TITRFRRIENE ERANRRH D Z LN o T,



CcC—1 iR Shewanella benthica DB6705 HE S 4 AL ¢’ ORELIEIEDRE
BR
OO &, AEEF' BHAEIKE' =ZXKKER'
(LEX - &£Y%EE "ILEKR - iea4Em)

[Ar] ZE#EAEFESE 4C, 50 MPa @ Shewanella benthica DB6705 & FEi#/EHESE 8°C, 30 MPa @
Shewanella violacea DSS12 1%, 7 2 / BEECHINS 2% T 5 v 7 u b (FZE SBCP, SVCP) %
FFo, SBCP |% SVCP (T, ZVEEE (T, 2 7CEV, AWFETIL, SBCP OBLEIZH G HE
KAa7 I /WL~ CThiat LTz,

[J77£] SBCP & SVCP Ot a ki Lz & 2 A, NW—7 EiZ&H % SBCP @ Pro-62 23— 7 HiE %
FREIZ L TWAD Z &, F72 SBCP O Lys-87 &K CHIG AT 5 Z & TEZEN L T\ L& R T,
% Z T, SBCP @ Pro-62, Lys-87 % SVCP Tk d % Gln, Val IZZNEIEHE LR, 2 SVCP O
GIn-62, Val-87 % SBCP Tx}Ii&9 % Pro, Lys |ZiE#h L= ZBRMAEAERIL7-, CD A7 FL® 222 nm %
FRIE & L7z 25— 100°COFRAEFEFR 21TV, SBCP & SVCP OERIRD T, ZHIE LT,

[FE5 - #%2] SBCP ZRMKITEAEM L AT T DIE TR SN, F72 SVCP ZERAKITE AR &t
RC T D EABRR SN, UL EORERID Pro-62, Lys-87 7% SBCP OBV ELIC A LG L TW\W5D Z &2
HnE 757z, SBCP & SVCP SR 2 HIE, WL b IKIR DD @ EOMRREREE T 2 RN b HEES
NI EHER CTh D, v M7 m b OBRLENE & HOEI IS & OBFRIEIZ S0 b7 DS, R
O Shewanella BAIFEOFFS>Z DY F 7 a b 1%, BHECTEZIMNL L EE RO REEN ® 5,

c—2 #E ¥ 3K Luteolibacter algae H18 M 7 a4 # UiliB tBEROF/H LI/ OD——
e
OERIMRE, /NAEHE ", IUFEETE? REZEE 2% /\KFHE2 #HAREM?2
A &2 (BEKRE - HHAlE, "BlRK-I, 2BlRKXE- I, *HEXDva™)

(BM))] Zaqx20%, £, avT, THEY I EOEBEOWEDIZE D ~T a it 2 hE
T, W18 200,000 D E T ERBIILTE Y, LT AERSOIY A WV AER 78 & Ok x 7o A BRE
HERETDHERESNTND, LOLERRL, 7aA4 X BB I GERIEER T a4 X051
D E ORISR T D I OWTUEARHAZREBNZDONRIARTH D, T DI YMFFEETIE, BEH
W72 7 a4 B DRI ONWT O E2ITo T b, X T UEXT 7oA X BbVEE Luteolibacter
algae H18 1%, 7 aA X OO @RI BV TR LEUG A EIT T2, 2 OFFER 2RI HUE, Bisihz
(b7 af X mififld 52 LINTE, 7ad XU ORBIENS AR T THEL RS T 52 6N T
x5, TZTAN, AXFUERRI Taf L ANT 7 X —FE HIS BRI, T OMFRELF D
KEZEIT- T,

[k - fER] HIS #iA 7 a4 XU & Bi—RFEIR & T 2 A AT C R ERE L TR O au 7z BRI R fh H iR
MWD, 7aAA B ANT 7 A —REEMI/a~ NI 7 40—k 0, BECER L, EHEEIZ Y
U DREEE CIT o 1o, FEREESE 2 VNV E O N R 10 553E0 7 7 BRI 2 R E%, HIS BRD KT 7
N7 MG S B EERBRIR T fsurl07 (1512 bp) % [FIE LTz, REEFES 7% PCR #iE L T pCold
I Xy Z—=Zrm—=7 L, KIBEICEAL, BEREBENOIEREZRRICE 2h, 7al ¥ o2 Y
ELTeANT 7 X2 —BIEEE MR T D ENTE T,



cC—3 Geobacillus BIFREEBELE LI-EEI VNNV ESEED-ODRY 3 —FF
OREEKR, Kt ' HAEM' (BEKE - Hd8lE, "BHRK - I)

[EH) Geobacillus JENE I ZTEN T2 BB ESRC Z o R A BERE R & DI ENE T, FOER sy —
NOBREDBIES EDONTND, RFEAEZE T E LB E FERBEART7 ¥ — 3L S TOZR 0,
VTN FBREEOLWE DK IR H T, Z oI BAEFERE EOIRIZ S DN 5 IR T&E 5, AR
T, Geobacillus kaustophilus THERET DB @B X4 —DEEZ B L LT,

[HiE] ~v b—2FER T 0T —% — Py, lacZa@nt, BIO TT ¥ —I 3x—%—f8 % K
W—Geobacillus > % M7 7 A FIZEA LT, 5617277 A K pKROL D Pgrs O TS, S HIZHE
e Z R (Venus) DML T-ZIHA L, HTA426 OJRERE (MK244) ([ZE A LT, &g
HRHAR R CAZE S 4072 Venus A 0475 2 & T, pKRO1 OF HMEZ R L 72,

[FER] Panos1E, G. kaustophilus HTA426 kD~ /L b —AFEH O T o€ —4 —T, KFHN T HHHE
T 5, LE DNA OFAEZ AT J—=2 7 LT WL DI, Py D TR lacZ a BIn &~ VF 7 m—
=27 A FEEE LT, pKROI 2 HOKIGHE L X-gal 20 L, HFA0an=—%2 L7, B A
FHHIZ Venus B TDRA SN AE, BREALeoT, U— RRAL—0WflE B E L, TDO TR
WX T7 F—I3x—F—EHEEE LT, ZHICRVBONTET T A FE MK244 BRIEA L, 60CT
B L&A, Venus DEEN LoD LR TE 72, T7 ¥ — I 32— —FFI0 720 5E51%, Venus
ERERIFEAER DN T2,

cC—4 VHH AR RE S FRBRFE ALV AUNP DD U X Ty THRelL
OtHE & S##x, BHmZ SHFET (ELUXE - BARS)

(B8]

&) /K1 (AuNP) (X LSPR (RTEFR 7' 7 XE ) &) Bl 7otttz /L, ZoE
ZAENLT, RABERERSHIN T 0 —7 2 88 4, ERSH CIRIALS R Sh Tn5d, AIFFETIE,
AuNP D53 B2 TEM: AR LD D3R M & AR5 7 CREREIIC B/ 9~ 2 il 22 FIEOBR 20, B3 & L
THBIFEVA S % 378 CwtAl, U 7> Roy+-& LC VHH HiLlk, = LT B ICHfS L& imE it
RTF RE T %N ARER S Tl B 1O+ T A R bNCEN L OFHMEiZ BRY & Lz,

(7 - FER]

F9 VHH §iik % CutAl I[ZFIAT DERD AN —H — R NFBU RIT T B AT, +o e bay vl g
IRAR—Y—RZ R L Hi T CutAl 2 R L LTT A > L7 &H VHH HUATE RISy 18k 6 1,
& D\ VHH HUiR &S L 7= AuNP ORREIK & =15y Ch Dkt ¥ > 37 '8 EGFP #iR& L, %
JCIREE D AR AR BEAE 259 LTz, ZORER, 7 v a MRS L LT CutAl Z vy, VHH it
REFAD D WVILEFET 52 LIk > T, #HAEEAEOBEEREMRALNTZ, LizBn-T, THA
L7corFaMnWs Z LT, VHH LR Z&T /R F-REIHEENICY V2T v 7 TEMT 22 LN TE 2
LEZLNT,
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C—5 R—IN—AR—RBEEIL KR T DEHE
Ok &mife (FWEX - T)

[BM)] ER—R L LIk HidA v 7z o PO G, R CREICA<S R ST
Do ZHNHOHFEITRERR EAERT 2 LEN R < HE CEHEICHIERTRER HIETh D, SREO®E
T, MERN—RE Lo F ¥ —EREEHEE U OBRR O B TR 21T - 720 & R - 7ol iz bk
FEACEHLTHET D, [FHiE-FER] A% BS HA X2y LY Uy R U2 — 2TV AF
v —E (POD), I (TMBZ-HCI) % HIBREE T 2 @A & S A aR DR TRE2 7 (3 mm)
ZrRio 7o UBRAL (81 mm X 11 mm) ZFEIRI L7z, FIRI L7 AL 1000C T3 22 LT 7 %
ARG A ER, T I RX— 2 —CTREEOE LIS E T I 1 35
— h L72, #BRH%IC POD (1000 U/mL) % 1.5 L, TMBZ-HCI 3 *
(10 mg/mL) % 1.5 L F L—W 4 C Tzt S iEmisbkFE
e L, SHREOEBE{LKFEKREZ 50 pnLIEFLE
25, TMBZ-HCl Z 8 U7 E 3 DRI T 6 L, ST & 38
& Lo aFENTN T OB S, BEbKFEKET T
% 30 BRI ATRN-OEORSEZME L L 25, HBE

IR TEREOREENZL 0.1 ~1 mM OiEER{LAKZEANE * ambkammew
AlRE Ch o7z (M), BRI kRRELARRS

BaRES(am)
= ~
- v N w
L

I
[0

o
o

o

cC—6 L-AFAZY v-U 7 —ERERENRERREEE S RO RSN
OXJN#7, +HE®, RHIE ZHEE' REES' SKEE'
RAEF, BFt & FHEE=
(FWLKRE - IRiFEd, "RIMKR - I54)

[E]L-A T A= y-U 7T —BMGL)IZE Y K& —/L 5V UEEPLPYKIFNEDREFE CTH Y, EIT L-Met
X DOFHEIRD o, y-BLBESOG Z LT 5, 1-Met DIAMZ L-REV AT A U (L-Hey)Z BWEE L T5, K
WF5E3E TlE MGL IGPE R ONCAEIET D 7 X iSO REARAT K OB s BV DI ZE 24T - T & 72, Q349
FERLITFE & PLP OB T V¥ R UIERRIRICK) 4A B 7- L 2 AICH Y, BEEIE L OKEHBEITERK L
72D, MGL TEEZRKBRER Y MU= BHICES LTS Z EnElls iz, ZOEE% Ser i%
FEIZEHL L 72 MGL_Q349S 4 L2 FR 1 L-Met ~DIEMER B L, L-Hey ~OIEMEREEIN LTz, Z OREFE
BB OBERZMGAT 22 L2 A E L TREEESERD X B a2 1772, [HiE] #dt
1% PEG6000 % {LBEAl & L CTITVY, 30N 7-fEMmIcHEE  (L-Met, L-Hey X OV L-Cys) & Y —F > 7 L7z,

X HREHEREE I E 13 KEK-PF BL17A & SPring-8 BL44XU (2 CTiT- 72, [#5 %] MGL Q349S EE A KD
TEERENT 2N, Thr355 28 Ser349 & AKFEREE N TE RN ERbo o7, T DIz, Thr3ss OHIEHN
[Al#5 L C, PLP-Met HIAD WV ARF L H L ORI CAFREEGEZKR L Tz, £72, L-Met Z2HEIZH
WZGAITIE, Asnl6l & PLP-HIAD IV AR VN KFES 2 HRE T, L-Hey 2 EIZHW =56
(2%, Asnl61 & PLP-HIEHAD )V AR F S EDKBREG H BT 2 Z L3 0hoTz, K- T, MGL_Q349S
® L-Hey BE1KTIX PLP-Hey & MGL & OROKRFEREAEN LRI DT80, KISHEREBER Y o
NRIEOMAEAERNRTRLS 720, BAER MGL & el U C L-Hey (23T 2IEMENEM LB 2 b b,



c—7 . F77*—ﬁﬁ%##ﬁ¥i0wmmwmmw%®$ﬁl516%
OA*TE%E, /J\J”E%E. EI‘I*EH l\\F /xJ_ 5/ (*Jlljt iE)

[BW] BERAEWMIANO VY 23 RF T D4 — b7 7 V—I%, SHEHEREIOSET 5720 TR
<, TEOIHTNG, /b7 EOMA IR EMBIRICOBHREICEE T2 Z L RHALMNLR->TETVD
—0, WTEIE, REHMD EONNERP TG INDZ LI, FRERND TEEER~EZD
AFHEAEZZEZE D, bz b, KT TIX, 15 Coprinopsis cinerea (V7 Y & k3 X /r)

ZHNT, A= b7 7 V= OFHFMERREDOLEFICE A DB O T 21T o 12,

[Fik - W] 37, C cinerea %, FREAHETHICREAN AR T 2 £ THELITY, £0%, [
S ORBEREEFHOM, C. cinerea IZB\WTA— 7 7 U — %7589 5 ZRPRHUERRE L, HEIRALARES Hy,
BELOY VERRAERE A~ B L X, 2V OSSO C. cinerea D/EBIZKIFTTHEIZONT
AT HAT o T2, ZORER, KEBEEHRIEHICE LEXT5A T, ZOROERERICAEIT RS, TEE
R SN2 o Te, ZHUCK LT, ERIFHERE L, PRI, 3 X0V U ERIRALARRE A~ & &
LERTCHE T, TNENOAMEE T T, ZORDOERERSLTEEIPRE CORRIZEITR O
20D, WTNDORETTH FEEOKPBIE SN, £72, C cinerea TIX, LFEHARSIFEOM,
EDTA DIFRMEFICENTH A — 7 7 V—OFENBER SN D, £ 2 THUE, REGKEHTIE i
L&A A NTER L, ENHEBA AN C cinerea DEBIZIIETHEBIZOW T 2D TV DD
ThbETHET S,

c—8 Methylobacterium aquaticum 22A ¥RIZHTEHS 2/ A4 RAL YFDAH=X
UN
OEAMTF & BHLE (FELX-EHo

[ B8] Methylobacterium JEARE X Ca>" IIKAFT % MxaFl & 7 > % 7 A4 R (Ln) IZI&AF9 % XoxF L9

ZRRED A B ) —VBOKFERESR (MDH) %8> TW5, ARJEME L Lo /775 T Tl XoxF ZFIH L, FEAF
1E T Tl MxaFl ZFf9 %, ZORBEY Y HEZIL Ln AL v F LT TWDD, OB R T
HDHTW, BT TIL M. aquaticum 22A $k% T 70 & L TEOMREAZ AT,

[ 535 - FER] mxaF OFBLL xoxF DIFTEIZHEAT L TE Y, AxoxF ¥RIX mxaF BWHEIET D260 0b 53
AL ) —=VTHEFLROD, EENEIE LT 2RE R AxoxFISup kDT ) L) v— 0 A28, K’
JRIERM e AF VX —8E a— K75 mxbD ([ZEED Do T2, AmxbD #RIE mxaF OFRELMEL,
xoxF I3 La¥FEFE T CTHEBEHT D Z L n, mxbD 1% mxaF FBHE L O xoxF #lIZBbH > Tnd, F
7= AmxbD PRIZAE ST mxbD ZEAT 5 & La¥ HEAAHE FCOERNREE LI Z LD, Ln A v F &HD

DI MxbD TH %, MxbD TG FREIR T MxbM & 2 iy R o 7 VSRR AT 5, MxbM

X La FEHFIETTY Vb END 2 &, xoxF RIETIEY VB b &7\ &, AxoxFISup £ Tl La ©
FECD DD LT UMb SND Z &3 53h-oTe, 2O ENG, MxDD/M I, La DFELRNI L&
JEH LT MxaF # [EICHII L T\ b EBx b, F72, AR, AmxaF, AxoxFISup #% By 5 &
L7z mxbM RKBRIZ, La DAFAEIZN DT AL ) —/VZEFLRNZ &G, mxbM (3 MDH D%
BUZnETHDL Z ENbhoT,
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CcC—9 Lactobacillus plantarum 22A-3 M7 = =)L TOXR UEERBIEBEEDFEIZET 55

£

OFEWILE, AAFEE" JILEFRE' REER' XFSH =H=H
(FILEX - H, "HERE (K) - HREAREKE)

[ B8] ftiE DR EER L L 0 3Bk S = SLBR A L. plantarum 22A-3 137 7 A N7 I AANVTHDH 7 =)V 7
BRI DT 2o VTR ERITT LT 2 VT N U AR E & U TAERT A& L, DRz
ERCHETD 2 DOREFAELTCND, 7oV TBEEE LIEBRICRICEY E LTAERTHVE P
7 )V 7 (DFA) 1X, ~ 7 AERZ CICBW CEEOAFE 23881925 Z L, Bz e fErert &
FhELTHB LTWD, L plantarum 22A-3 \IZB W CERIRFIC 7 = VI BREIE & L TR LGS
WX A F L SN, DFA RSN 4-E =7 7 ¥ a—/L (4-VG) DERNR SN, 2T
AWFFETIE, ZD 2 DORBE~E @R TH D 7 == 7 0L ERR TS & RS O E At
ERALNCTLZE2ANE LT, a7 x0T a e dif] U ORET L,
[ﬁ%&#%H@WmmmnA3%ﬁwrwm&%mf%%LtO:@&%%W&Lf7mw§@@%m
EIEIRINTHE %éhéL{E%% RNA-seq it CHELZ LT & 2 A, 7 ==L 7 u XU g iR, Bk
W, BB HRECEDLLEEZOND FMN LA 7 Z—E D 3 DO&a 1O ERIIC m%é?}’b
HZENHLMNE T, T p- 7 < NMRRA Y T VTR 8T = = VIR OISR TE O B8 D 45T
D7 = =T RXUBREINA TR L, 150V ERO BRI T ORI & Wi R ERTE 2 el U 7=,
Z OFER, BITEESE & BLURIEEEFE OIEMEIIE 7 = = VR OMBREEIC L 0 RELS BT HZ LB,
\Z 7277,

c—10 BRIEEEL VT I~r77ﬁ\b DS N-EBEORE & REERFTE
OF#y %, &F=ZE F (ELUEXRE-I)

[BRY] T4, HlgsZ Lo—o& LT, AHURCHRIER L 72160 R sk O RIREERE A FIH L7z~ AE
DROEIE Y BER SN TWD, BERNIAARFITIAS oML, BRI K D@mWAT A LR - =% ) — VA&
FERE L Vo T A ARRFFEZ A TWD b D UIFET D, HTH, REFED Saccharomyces cerevisiae 1X7
A= VNS R OBEE TEREOMRICTAN LD, ABFETIE, LEREOR, MILREDT R
0 G HEE U7 BERE ORFERAT 21TV, FEEER L~ OIS DS AT RED R L2,

[Fik - FER] XU DI, BEEMERBRIC LY, BOREEREE L 7 R HOREERIEE L Bl v a— X,

TN =R, AZua—RA, 2wV —RA, HI77 b—A%&RFERELTHHTH 2R LE, L
L, 7 RUHBRBRH T Vkrn—, $vn—2A, YLE M= LVHRERE L THALTW, fit
WT, FERIRIZ 7 V3 — A EORER TN LT RMHIZIN T, 48 WERHIRTZR T ORRR I 72 BRI 7 A A pl e
BELO 7 HEEFEROREEN 72T v a— VAR EZRE Uiz, BHDREERRIL Y N HOREERERE & bk
LT, ZRORBAALLOTY ) — V&AM LT, 72, DNA v —27 =% —[2 X% 18S rRNA Htk
BAIREE & AR R ORE R L 0, B REERIEED 7 Saccharomyces cerevisiae T o> 71-, BITE, BLHIE
FEREZ RV L= RS ~DIGHZ B LT, /U AEMOEE R KO, 7L o — Uik di i g
Mt DREF A D TV 5,
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D— 1 BRIZBITAFDED-Ta—XDF )L a—AEY SAHPEEEM
OERKE, #AML' #EHREE (FINKXK-E "EEKR - ER)

[BEW] #bbED-7> a2 —RAD-7 /v h—AD C3 =t~—, D-Psi)lL, #H Caenorhabditis elegans D7
MELERE L, @RECIEZOREEZMHT 2IEEEZ b2, UL, ZOMER AT =X AIHN TR,
AWFTETIX, Celegans (Z33\ T D-Psi 3RO D-7 /L 2 — A(D-Gle) B V) 1A A % [E T2 23 -l L 7=,

[571£] D-Gle BV iAAPHETEEOFHM L, #RBICHENE L 2-7 4% v -p-7 /b2 — X (2-DG) % [FIRFIZ AL
ML, st o 2-DG REEY Q-7 4 *% 2 -p-ZLa—2 6V Vg, 2-DG6P) HERTHZ LT
1172~ 7=, ABRE 2 HEOF R Z, 2-DG (50 mM) & D-Psi (10~200 mM) % & T e{ig (A1 iHp C 6 e EE
L7z, B L 7off Bd B — RIS K0 Jhi 2170, FhHIRICE £ 2 BB 2 a0onsak L, it
HPLC S5 &4T > 7=, KD =%, #/DHE p-7 v —Z(D-Gle ® C3 =t~ —, D-All)b [FEED 71k TER
i1 o7,

[R5 R K 05 %2] D-Psi AUELR FERAF 00 AR A T D 2-DGOP DIV D3RR S 7= 728, Celegans |2
BT D-Psi (£ 7V 32— AR AHRBAEZDFN S D LW CX 7=, D-Gle & D-Psi %, D72 < & & —HBILIA
PSR 2R L WD EBE 2 LN, 202 LN D-Psi DAEWIEVEDJRIKNZ 72 > T D A[REMENR & 5,
—7J7, D-AIlIZIE D-Gle UV IAZLEITZRD b e hno T, BILE, BREBBERA for-] ORI 2—F > b
ZHWTRBEOFER AT > T D,

D—2 Aspergillus ustus & Penicillium aurantiogriseum QA EHEERICKLVEES
NBFHRIAA VX YoTILAhBAA FOMEIIIAREDRE
OWmxK, BEAR, DILEX, CFHEE, #B 5
(RILKRE - IRFEA )

[ Br9] Fex1X Aspergillus ustus & Penicillium aurantiogriseum DFLIE >V A THO CEE INHLE
W TS-1D & ZORIK TS-22, TS-3, TS4 ZHiffE L, T o O FmEEEIC>\WTaeTr7r,A Y X )07
v A RTHY, BT TS-1, TS2 (XHH, TS-3, TS4 LAY TH D &l L C& /=, HIZTS-1
VX P aurantiogriseum \Z X > T A. ustus (¥ TS-2, TS-3, TS-4 5 Z S DONETEAR S D & HEH L
T& 723, ABFZECTIEAFT LA EF TS-1, TS-2, TS-3 O AR EOREEITH Z L 2B E LT,

[ ik - fER] PR Atk (CD) A7 M AJIEEE VY, TS-1, TS-2, TS-3 23FF2 a - B Afafnr kv
HEIED n— 1 BRI 350 m (L TO I » R EBIROKFEND, RBRAITH D47 2 v R AlE i
T 52 & THOR IR E DR E ZIT > T2, TS-1 1% 4. ustus & P aurantiogriseum DOFLAE DOV ETE DOEGH#
%, TS-2, TS-3 1% A. ustus HAMBEEHE OREHIK & Wil — T /VHhi L2y B HPLC I L W RSB L 72, $£7° TS-3
1, Austus 2> DR S A0 X AREE EAEIEMATIC LD SR & HE STV D TMC-120A & FRlEeEER —E L
7oh, RGN Z AARBLE & TMC-120A LA U SR EHERI L C& 7228, Al CD A7 hVHIE
THOI Yy NUIRERLIZZ LD SETH D LRETETZ IRIZTS-1, TS212H 2D CD A7 L
WEEEZHERALZEZA, HADa Y FUIRERLIZZEDS TSI, TS2 X SKTH D EIRE LT,
ZORER LY TS2 205 TS-1 ~OEHSUSIZEB WD TR RSN TW D Z L lbhoTz,

D2016 FAbRZs (FLIE) 4B002 2 2015 (b Rkas (1) 4E23a13 2017 LA RIS RS (KPR) D-p04
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D—3 NBTOADICEENSDFOLF—FHEEYE
BREX, £HKRE FHEME, LHZE, BREHEC? B8 ((BH) AH?2
ORR ¥ (BBRX:EB "'BERKXkE-EE ?BXREDZtw2 42— BHEH)

[BE] ¥ IR2@ENTREBFOORILEIIA T = OBRIEEICIVELCD, AT =V ERICIET
2y F—EREE LTS, 207D, Fr i —EHEALZ S OEBHES THRA I TWD 23,
S DIZLRETHRNAEEMP RO N TS, BRIAEDZONZ T A VT REOTEMICIL, T
U —BHEEEOFENT O T\, £2 T, NZ 7 AT (Lyophyllum decastes) TFRIZE Ei
LFn v —PBIHEEEDEOHEE - FExZ AE LT 2R 2o T,

(515 - #ER] BHETE Lo B r O A DR E e L, KK E A CEUKTHllt L7, fit(z
fEF L-DOPA ZE L LT~ v ¥ a/—ABROTF n o —RIZ L 2BEMIGET o7, —ERHIRIC
DOPA chrome D/AERKEZWSEEIZ LV IIEL, Fu s —PHEREZE Lz, 27y A ity
ZODSHTL7nux 7T 74—&, ODS BLOHILIC 717 A% [ 7243 B HPLC (2 &0 43 L7z,
ZORER, Fr v —EHEEEYE 24 mg 21572, (LFEHEEEZ NMR B X~ A A~X7 MLaEHnT
fiffr L7 & 2 A, 6-hydroxytryptophan Tdh -7, & HIZ, Fenton FUNZ L Y, 6-hydroxytryptophan O L-
£29mg & DAL 58 mg ZFHELL 7=, CD A2 hAD ik & FEAD HPLC SHTIc LY, & bAaw%
6-hydroxy-L-tryptophan & [F]7E L7z, 6-hydroxy-L-tryptophan @ F 7 > —EIZ%}9 % ICs0 1% 0.23 mM TdH
v, PEESRNITIHEIUEE TH o7

D—4 HIEBYE Maoecrystal V D59 F VIRETILOERHARE
ORI, HEEN, EEHEER, R X FHFE (BELXE - RE4E®)

HEE N—7" Isodon eriocalyx 7)> D Wi S 417z, M7 HIRVEBH A A3 % maoecrystal V (1) 1%, HeLa
AR L ORISR BTG M E 2 R~ 2 & D, BB AARI Y — RE LTI EhTun s,
T2k, 1 O2AHKE BOICAERFEEIT> TV D,

77 k¥ 21T 13-dithiane B ZAHIIEE 7214, LiAlHy CEILL TR A— 4 2L, 4 %
PhI(OCOCF;), (PIFA) (2L - THifRF#E L, REEE~I T X — /LR 5 128N\, S ITHE T 5%
FEKEMATEY, BLICLDET L 6 ~EHAGETH D,

@) HO
©)

o : o (\I HO
0 ’ o ENG HO LiAIH, HO
BuLi S S

o " | U

'I/

/ HO, 3 (0] 4
0™ o
F:Fg MO s > | Ho
Maoecrystal V (1) 2 d o)
OH o
[1]1S. H. Li et al., Org. Lett. 2004, 6, 4327. > i




D—5 HIEEYME Sanctolide A D 14 EBETILO AR
OFIBEAE, ATERH, TFHEKX REEE M EX R £ BHEE
(BLXKEE - BEEAEd)

[ E19] Sanctolide A 13 L& J@EMSH Oscillatoria sancta 75 B S Z1488~ 270 RThHDH, i
BEE &7 740020 7 D LDs 235 uM) 23T [1] ZEMBERY —RE LTSS,
Sanctolide A DFEEIHMEMAOMAZ AL L, MEBER 2 THIE LA T 2FH 5K E OGMITEEZIT -7,
[#55:] Jasminlactone DOBHER & “HEHFE G DEILTHIZT /L2 —)b A 75 L-valine #FEK B &
butyrolactone 22HFFE LT C LD JEOMAEERTIT ATV D A LT, D OFffitiiz Hu 7z
BRILBOSIZE Y B E OG &R LT,

OH
0 &%Ifm/
= ~ B e}
&O E} H _—
- -
\ OTBS  n.-CoHy I—ﬂ:n -CgHa 1 -

KEEHRM

jasminlactone n-CgHq{ OH
A o)

oH C D E Sanctolide A
[1] H. S.Kang et al., Tetrahedron Lett. 2012, 53, 3563.

D—6 EEERHMH S BB SN T- Thelepamide DA XH V) CUBETILOEH
oo
7%

OFHER, HHEEMN, R X BHFE (LUK - REE®)

[ B8] MEEEEREEN O —FE 7 % T A Thelepus crispus 7S B S 7= thelepamide (1) (35T A LM
faiEEE R 1], Fox X, RIIZIEBI D720 5-hydroxyoxazolidin-4-one B2’ 5 D& A HY & L,

[#55:] Phenethylamine &7 vV R 3 LOMEA LY 4 21572, 4 OT X —NVEBLIZLV AT S
|2 Grignard i C i-PrEZBIRIGIZHEAL, 2 OGREER L, —F, T i-Pré % b D L-Val zH
FMVEHODREE bR L2, 7 O FNAI T 22— AU, BRAEAFIE T CHEIfTL 2 257,

©/\’ [ j HN
EtO O (¢}

phenethylamine EtOIO HJ\H

/\)\/\ /\HL 3 4

3N 4

5
¢ { " |
10— oH o}
m oxidation HJLH ©/\I
thelepamide (1) HN _O — 3 o 5 N 4o

[1717J. Rodriguez et al., Org. Lett. 2014, 16, 464
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D—7 Herbicidal effects and chemical constituents of essential oils from Piper cubeba
and Piper nigrum
OYusuf Andriana, Tran Ngoc Quy, Tran Dang Xuan (IDEC, Hiroshima Univ.)

Objectives

The objectives of this study were to evaluate herbicidal effects of essential oils (EOs) from Piper cubeba and Piper
nigrum, two pepper species widely distribute in tropics and examine their chemical compositions.

Methods and Results

Dried berries of P. cubeba and P. nigrum were hydro-distillated to yield essential oil of 1.23 and 1.11% dry weight,
respectively. These EOs were then assayed on germination and growth of Bidens pilosa and Echinochloa crus-galli.
The results showed that P. cubeba EO exhibited more inhibitory effects on germination and growth of the two
indicator plants than P. nigrum. P. cubeba EO decreased photosynthesis pigments and electrolyte leakages of B.
pilosa and E. crus-galli, while lipid peroxidations, prolines, phenolics, and flavonoids accumulations were
increased. Gas chromatography-mass spectrometry (GC-MS) and liquid chromatography—electrospray
inonization-mass spectrometry (LC-ESI-MS) analyses revealed that terpinen-4-ol (42.41%), alpha-copaene
(20.04%), and y-elemene (17.68%) were the major compounds of P. cubeba EO, whereas B-caryophyllene (51.12%)
and B-thujene (20.58%) were the dominant components of P. nigrum EO. Findings of this study suggest that P,
cubeba and P. nigrum EOs may be useful to control B. pilosa and E. crus-galli, two of invasive and problematic

weeds in agriculture.

D—8 Phenolic Contents, Antioxidant, Antibacterial and Pharmaceutical Potentials of
Celastrus hindsii
OTran Duc Viet, Tran Dang Xuan (IDEC, Hiroshima Univ.)

Objective

This study aims to examine total phenolic and flavonoid contents, antioxidant, and antibacterial activities of C.
hindsii.

Methods and Results

Dry powder of C. hindsii. leaves were extracted by methanol and fractionated using hexane, chloroform, ethyl
acetate (EtOAc), and water. EtOAc extract, the most active extract in a preliminary assay, was separated in several
fractions. The results showed P12 fraction (C: M = 1:1) exhibited the highest total phenolic, flavonoid contents, and
antioxidant activities. In antibacterial activity, P10 (C: M = 8:2) fraction presented the most effective inhibition on
the growth of some bacteria. Gas chromatography-mass spectrometry (GC-MS) and electrospray ionization-mass
spectrometry (ESI-MS) results revealed that bioactive components identified in C. hindsii have been reported to
wide spectrum of pharmaceutical properties such as anticancer, antitumor, antimicrobial, anti-inflammatory,
antinociceptive, antihyperglycemic, antifungal, biproduct, therapeutic value, antidiabetic, diuretic and laxative and
antimalarial activities. This plant is promising potential source to treat oxidative stress, bacterial infections, and

development pharmaceutical.



D—9 Inhibitory activities of momilactones A, B, E, and 7-ketostigmasterol isolated from
rice husk on paddy and invasive weeds
ONguyen Van Quan, Tran Dang Xuan (IDEC, Hiroshima Univ.)

Objectives

This study aims to isolate and purify four bioactive compounds including orizaterpenoid or momilactone E (ME),
7-ketostigmasterol (7KS), momilactone A (MA), and momilactone B (MB) from rice husk; and to evaluate their
inhibitory activities on growths of paddy weed Echinochloa crus-galli (barnyard grass) and invasive species
Solidago altissima (tall goldenrod).

Methods and Results

By column chromatography, ME, 7KS, MA, and MB were obtained with yields of 2.7, 0.3, 11.7, and 8.3 mg/kg rice
husk, respectively. The structures of isolated compounds were identified and confirmed by various reliable
spectroscopic techniques. The inhibitory activity of isolated compounds was examined on indicators plants by in
vitro bioassays. Results showed that both MA and MB exhibited stronger inhibitory activity than ME and 7KS. MB
exerted greater inhibition than MA but the mixture of MA and MB (1:1, v/v) possessed a similar level of inhibition
with MB. On the other hand, although ME and 7KS presented non-significant inhibition, but their mixture of
ME-7KS (1:1, v/v) displayed a remarkable inhibition on growth of tall goldenrod. Findings of this study revealed
that MA, MB, and the mixture ME-7KS were potential to control the invasive goldenrod S. altissima and the

noxious paddy weed E. crus-galli in vitro, but their mode of actions should be further investigated.
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E—1 Effect of different solvents on the antioxidant and xanthine oxidase inhibitory
activities of Agrimonia pilosa Ldb. extracts
OYang Anhao, Tran Dang Xuan (IDEC, Hiroshima Univ.)

Objectives

In this study, total phenolic content, flavonoid content, in vitro xanthine oxidase (XOD) inhibitory activity and
antioxidant activities of Agrimonia pilosa Ldb (AP) extracts by five solvents including petroleum ether (PET),
chloroform (CHC]s), ethyl acetate (EtOAc), ethanol (EtOH) and water were investigated.

Methods and Results

The antioxidant activity investigations included DPPH (2,2-diphenyl-1-picrylhydrazyl) assay, ABTS (2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid) radical scavenging assay and reduce power test. The results showed the
total phenolic contents and DPPH radical scavenging activity of EtOAc, EtOH, CHCI3 and water extract were no
significant difference. In contrast, EtOAc extract showed the highest contents of total flavonoids (195+17.27 mg
RE/10g dry sample), ABTS radical scavenging activity (IC50= 94.06+2.00 ug/ml) and the strongest XOD
inhibitory activity (IC50 = 81.25 pg/mL). Except PET extract solution, other extract solutions with the same
concentration (0.6mg/ml and 1mg/ml) showed stronger reducing power than BHT (Butylated hydroxytoluene), a
positive control group. This study suggested the solution by EtOAc extract contains more major compounds which

contribute to antioxidant activities, XOD inhibitory activity and can be purified and identified for the future study.

E—2 Allelopathic activity and identification of allelochemicals from fruiting body of
Cordyceps mililatis (L.) Link
OTran Ngoc Quy, Yusuf Andriana, Tran Dang Xuan (IDEC, Hiroshima Univ.)

Objectives

The current study investigates the inhibitory potential of Cordyceps militaris on the germination and growth of
Raphanus sativus, and isolates bioactive components from this mushroom.

Methods and results

The aqueous residue of this mushroom was extracted by methanol and then subsequently fractionated by hexane,
chloroform, ethyl acetate and water. The ethyl acetate extract, an extract possessed the highest inhibition against R.
sativus, was separated to different fractions by column chromatography. Each fraction was evaluated for
allelopathic activity in comparison with benzoic acid and cordycepin standard solution. The results showed that the
CM4 fraction presented the strongest inhibitory level on the germination, root length and shoot height of R. sativus
(ICso = 0.078, 0.043 and 0.036 mg/mL, respectively). Furthermore, herbicidal activity of this fraction was reflected
five-fold greater than that of benzoic acid, but it was statistically similar to those of cordycepin. Among identified
compounds from the CM4 fraction, cordycepin (0.23 g/gfraction) was the major bioactive compound, so it
explained why inhibitory level of this fraction was close to that of cordycepin standard. According to these results,
our study undoubtedly confirmed that cordycepin possessed a strong allelochemical against R. sativus. This is the

first study revealed that fruiting body of C. militaris possessed remarkable allelopathic capacity.



E—3 Environmental Interactions of Momilactones and Phytochemicals Between
Rice and Weeds in Paddy Fields
OTruong Mai Van, Tran Dang Xuan (IDEC, Hiroshima Univ.)

Objectives The purposes of this study were to investigate the signaling chemicals responsible for rice-weed
communication in Japanese paddy fields and the mode of action of two putative rice-derived allelochemicals,
momilactones A (MA) and B (MB), in field experiments.

Methods and Results The determination of total phenolic and flavonoid contents generated from rice Oryza sativa
(cv. Koshihikari) and weed (Monochoria vaginalis and Eleocharis acicularis) plants in single and coexistence species
system, revealed that competitive stress led to the modification of endogenous allelochemical concentrations of plants.
Under limited resources, the allelochemical production of plants might be affected by their morphology characteristics.
The toxicity of rhizome soil derived extracts against the growth of indicator plants in bioassays suggests that non and
less polar chemicals might be more involved in plant defense systems than polar constituents. By using GC-MS
analysis, two fatty acids were tentatively found as chemical mediators of rice-weed communication in soils. The
mobility of MA and MB from rice plants to M. vaginalis via soils was determined using UPLC/MS method. The results
showed that 72.96% - 87.68% of phytoalexins released into soils were absorbed by M. vaginalis plants, suggesting that
these compounds exerted allelopathic effects on the target plants mostly via the direct way. This research enhances the
current understanding of the chemical-mediated communication between rice and weed under natural conditions,

which may be useful for defining sustainable weed management strategies.

E—4 Effects of music on phytochemical interactions in rice
OKifayatullah Kakar, Tran Dang Xuan, Nguyen Van Quan
(IDEC, Hiroshima Univ.)

Objective

This experiment was conducted to find out the communication behavior among rice seedlings by influence of music
on the production of phytochemicals in rice seedlings.

Methods and Results

Koshihikari rice variety was selected as a test crop and pre-germinated seeds were sown on agar media (5%). Sound
(Symphony No. 9 Beethoven) was applied on seedlings with three-days interval for 1 h at 1 m distance. Treatments
were (1) music as a control, (2) music + leaf cut, and (3) music + nutrient application. Yoshida solution was used for
music + nutrient application treatments. Growth parameters (plant length, root length, seedling fresh and dry
weights) and biological activities including antioxidant activities and total phenolic content were measured. The
results revealed that the seedlings in music + leaf cut treatment faced with stress and the seedlings were thinned as
well as they decreased their fresh and dry weights compare to other treatments. Antioxidant activities (DPPH and
ABTS) and total phenolic content were higher in music + leaf cut treatment. It is reported that stresses from music
incorporated with physical affect induced the increase of antioxidant activities and production of phenolic content in

plants.
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E—5 Identification of phenolics and antioxidant properties of a white rice mutant
OCan Thu Huong, Nguyen Van Quan, Tran Dang Xuan
(IDEC, Hiroshima Univ.)

Objective This study was conducted to investigate the differences in total phenolic content (TPC), total flavonoid
content (TFC), and antioxidant activity of mutant line TBR1/KD18 and its parents with nutrient and without
nutritional condition.

Methods and Results TPC and TFC of rice at seedling stage were estimated using Folin-Ciocalteu and
Aluminium chloride methods, respectively; and their antioxidant capacities were determined by DPPH
(1,1-diphenyl-2-picrylhydrazyl), ABTS++ (2,2'-azino-bis radical cation), and NO (Nitric Oxide) scavenging assays
(ICso values). The results showed that the TPC, TFC, and the antioxidant activities of rice grown in Yoshida solution
was higher than those of rice in normal condition (with distilled water only). Significantly, the TPC of mutant
progeny (4.26 mg GAE g! DW) was much greater than that of parental cultivars (1.49 mg GAE g!' DW) in the
medium with Yoshida solution. It continuously performed stronger inhibitory values of DPPH, ABTS, and NO
methods compared to their parents. In which, the ICso values of DPPH, ABTS, and NO for the mutant line with
Yoshida nutrient were 0.29, 0.45, and 0.70, respectively. The outcomes confirmed that phenolics and their relevant
antioxidants of rice improved in the nutrient medium rather than in normal condition. Furthermore, created

mutation may enhance the biological activities of rice at the seedling stage through secondary metabolite pathways.

E—6 BRHICETERENDIL/ DODEERMEFET SRREFDIFEER
OtkmrIm=+ ARELS' /MAHKE?2 KRz,
Thanutchaporn KUMRUNGSEE
(LEBXRR - ie&%d, 'LEKKR - £YB, LEX - £YEE)

[Br] v 2 (B -alanine-histidine) X B A& 28 CENRE CHEAE L, PUBRLIERSC pH f&E/EH 722
EEAS R OREREIC BB 2 RT3, £ 2T, BERE DM LA BRgE L v/ 2R B -alanine
DOEGFRRDILATONTWED, M CORZENRENMEL 2> TWD, RIFETIEAINL v
LH OMEE 2RO RE L ) 2 (GABA-histidine) 25 B L, GABA @ X 9 22 & W+ % W TR
DIREIN ) Vo DERREZFHEETDHZETHNL ) o OREBHSE LTRETDAZEEZHE L,

[ 515 -#E ]S Bl OEMEICR ~ » 20 VRABEHER G- 2, £ Ot AINBIEERTE, 36 K105, 2, 5%GABA
INERED 4T 72, 6 M B RIER S T2, BRI i L7zl e 00 ) o ig EXTF
K% LC-MS/MS JEIZ XV JIE L7z, & BICNIEMED GABA RN RE IV ) & A iEic BE 9
D DINEEETT D 72012 GABA 73R HEH T 5 vigabatrin(250 mg/ kg body weight) & K ICR ~ 7
AN 2 BRI TG LTz, BEERRETIE GABA, BIUHEEI L a3 bICKRE THFEEL TV
23, GABA WRIIERETIL, B GABA, BIOKRENIL ) Vo BIIFBICHN L, —J7, 2% X
O 5%GABA ERICE AMMDA I XY —N_XTF FEOZEITRO G hroTc, & HIC GABA 7 fifl#
FILEH & GABA B OGHHITEKRG ORE DIV ) ¥ o BEMEEMICHENSEZ, ULEOEREND, &
AR W TRIR AT DR E AV ¥ 3N GABA D EFIZ L > TE LM ELZ &
DHEETH D EE X B, GABABEUC X 2B Z M E &8 2 maetEr RS vz,
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E—7 NFIYDEBEMRBICEXFITEE
OmEFFEth |, WWAFKR? WWAME " (\EEX - I, 2R - VATLIL)

[BRY]  Ef, SEEETIIERAECENER EXRR ETHAZRY v 7 v Fa— AR EREZ T
ThRAENRELE > Tn D, 2D OFEBIZT 3L — R E MR IED BB L T
BY, ZOFPHOLOICHBAEEZRET ZENHEETHDH LEEZX LN TS, FERPBE ITOREOR
Bz &, BEORIRARD 5 TWD, LaL, ~"F IV 80% L mWHFE BIED LT, REOKE
BEE g UEREN NN E, RIS TS, £, BEEREEBKIZEENDG 7V b — AN
R RIEFTZENEHEINTNDEN, JV7 h—R2AZE0 T I Y TIHERZEIIRD LRV
ELENTW5, —RT2EFETHZ0OMRIERERERODMHRL, "NTFIVIZEENLHHEH LN
i%muﬂm%“ L%, HETHIE 7 &&ﬁgﬁﬁe%%%ﬁ_ﬁézk%amtﬁéo
[(FiE - Rl Ty A =—X LA X —IIREEMakE =
(CHO) #il% i\, NFIVRI L a—R, Ty h—x, 2| RO
A7 T — AP ED K 5 I B e KT T WAz, B

R, 7 a— ATERETRWZHAS, oo
M ENLEANR R SBNT, £, ZHEOAI m—AblD o

T a— AL O BEE & FIREOWITE N2 — A oas L, BEO I, — " - :
(LR N FF=41 D, BN

- AR
—— AT B—=R
—X=TAZ PR
—X=ZFZ k=R
——FLnE—2R
—e=HFI R

E—8 Do a 2 hUEKAEHEYORRIENRICET SR
OFBEYF GHHTF ME $H' B BN (BEAR-B "#FAY—EX #)

[BEM)] ENTROAEEEDZ VG THLI T a7 I DL, BZ VT RFH U F 2Tt T
K& T RIS RERL D &2 B ATV D, IO AR D% 1, RRED b RKIC §<é.‘?£hﬂ\5’ é:
DHIGIVTWDNR, 7IR A4 FEREE, BEIZHLEEENTWD, £ 2 TR TITEDOHRE
HHL, o2y IhrEOKEEIH N EEIRIERED~ 7 17 7 — VI iT%%_waﬁ
L7,

[FiE] BASER L, MR LYoy 2w IR 0.1 gmL L7585 ICERAKITIEE L, KB
oy i Uiz, i O K 0 iR 2 BN U, pH % 7.4 ([ZFAEE L7-1%, 05158 1,000 O TR
AL TR ONIZAIKE, Vo2 I KR (UCLE) & L7-, UARZHE (LPS) TX
JEFE LT~ 7 A~ 7 17 7 — Uk RAW264.7 Ml %4 % UCLE OHIRIEN R Z it Lz,
[#5 5] UCLE 1ZHifuzEME 2 R4 2 & 72 <, RAW264.7 ffADA % —v A % 2(IL)-6 1 L O 24
DFEEBAE A EICHH L7z, £72, UCLE @ IL-6 FEAMEINFITBE T RBEOMHIC LD THD Z
ERALMNI /0T, 2T, VI NMRERFIZE X DBIZOVTRHRF LTz 25, MAPK f&REO
ERK & JNK OV VL2325 2 EBRH LN o7z, LLEORERI D, UCLE I Toll BB D
MAPK #R#& 4 LN S 7 RiEE: T HHIET 5 2 L1k - T, RAW264.7 MO RIEVEISE &
T2 EEZ LD,
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E—9 BmAXR) T/ —ILVEATE F7ILTE FORERKBRE~NDEHEIZER

B2 488
o

OB# [E, XuWensi, %2z, RIETAE, #AFT FFER
(FALXKRE - BEEE )

[BE] 77k Rk Res)—+¥ (ALDH) 1, =% /) — VO CAERT IAHRT N7 AT

R OEEE~D LR i3 %5, ALDH O& -ZAIIMER EI2 L 572 R 7 AT K (AA) OFERE%
REL, g2 T, RESCKEOBRELZMEIELZ LRI TV, FxldinE T,
reF kO aa s g (CGA) MIFHIEIZISUVN T ALDH PR bEfEE DR BLA TR L, AA 1Tk}
T ORI RAERIET DL AL LT, L L, AA OREJERBEMIE~DOEMEICKT L CHR#EER %
IRTEBRICOVTRIZE A ETHE SN TV, £ 2 TAIFSETIE, 7vEF =R CGA NREHR KL
I TO AA TG 2 2 BERE L, TON0TEIC OV TELRLE,

(U7 - #ER] e KOV CGA % & b REAGMI HaCaT (2 24 ReHATALEE U714, AA %40
L, MTT EIC LD MilRAEFREZRE Lz, £ORE, 7t F L CGA 1T AA OffilamM4EMmT 5
fim AR Le, &2 Th/bEF % HaCaT fifciZ/LEE L, ALDH 431 (ALDHlal, ALDH2, ALDH3al)
DBBTHRELZWWELIZE ZA, FVETF T EDHGTREOBEBEL LR L o7z, AA ITHIfRN OBk
A MU RZTLHET S Z L THIREBEEZFEST S 2 L b, WISHIENEE A b L 2ADBRICE ST 552
FHEEDAHEERE O B TR BB LA L, ZORER, 7t F o KO CGA 135 2 tHEM G
BEREEOBAR TRBLAHR LT, DL EORERD S, 7 vt T 2 KO CGA 1T LA b L ADBFEZ LT,
HaCaT #fd TD AA mHEITH UIRGEME 27 2 LR S v,



F—1 SOFMREEITHSRICHE (T HRIE L WREDETAAIR
OfeH ®E, BEXE, NIRRT REEF &T F OKEHEE - KKK

[BB9] S OEWHEE TN, ILAREROBEE e 2R (1785 4) (ZFLH S LTV 2 pEkE
MG ORGFRTH D, SOEMPHETMIT, “AFRREES Sk (LUF, ZAFRIE) ~OETiAR L,
WHE~OIEITIAL O "B L s S D, AFFETIE, SO EMHEETICHIT 2 KoL L O
WRRMEIS NERRRHMHIC R ETRELZH LN E L, IBERb~RIZ T HE L5 L7,

(5 - fER] SOEWPEETRT, MRE2EERER] 228 LTl L, T72bb, “MBA
LIZLTe~v A RRICERAZIRY, 4C C—BERRAF LTz, ZOMANZE | ecm IBICOIW L2, WET—
PIaLTr, 4°C T 48 BRI A AT, & I, WIEEZARICEAL, 20°C THRAF L7, ML,
CARBRMY, REESRURIT, MNEVEE L7 AR (BUF, R SAERRM) L L7o, Mg e LT, g
BT LTV AWnakl (BUF, RO %Mo, WRERMEIGIE, WHRMNE % OMRRNEEIIK LT 20%
L LT, WHEE T ~OETIABNREZRET 256, WFRNEIAITANERICX L TO0, 10, 20, 40%
L L7, B WM A AW S O EMIHE T O BEREFM AT o 7255, ZFuRn, EREREM S L O
BERMOFD B LOMIE, R LY Hm kL7, Beffids L O TBARS fHA A L7ofER, ZEA LN
PRI T, SAEMRMTE T S TS TR R D IBEIINEIS O SO WS O BRI 21T o ok R,
WHERINC L0 F Y B LORIEM L UTe, RAAPRSEME T OmAhIE, mFERNEIE A O, Bifo L5
Dl S ATz, —05, ZARBRMNE T S0 T ORI, WIERINEISIC L2 EBIIA bR o T,

F—2 B R E MRt BRI Y ERSD 6-MSITC DFIEIZEET H125E
OFHLE, §EESRF", tE E' BFEZ, RE ' #BE—K'
HKEFE (BIRKER - BARE, "BEX - £&F)

EPEFARARRFIITRFRENRIND D, TOMHEOBIIHEOHRE LT, FETHLIAY Y
HbHWHND, LL, BHEEREOEITIENICHT 2KV EOEHEKTONRIIAATH D, £ 2
TABFZETIE, AUV BRSO 15T 5 6-Methylsulfinylhexyl Isothiocyanate (6-MSITOIZ#EH L, 181
EAREOHELT LDV D& A RE MO MK T o 5 HK-2 Mz ki35 6-MSITC OZhEIZOW0
THENT 24T > 72, F7°, oM & FERIZ 6-MSITC ALEE T Nrf-2-HO-1 #R#& 23 EMEAL T2 O 1= &
A, 5 uM O 12 BRI CRBEOFER NG Dz, 518, INRME MR OMREREICRE G5 2
ERK, p38, INK, Akt DIEMHALIZOW TR/ & Z A, INK OIEMHELETZED T c-Jun DV gk D
F, 5 uM D 30 SFRERCHIH L7, £z, MlENOZ L —% o H— & LTEK AMPK OFEPE(RIC
DNWTHIEDOTZ, 5 uM T 53R E ) b IRFHKAFAIZZ OIEME L3 BlEE Sz, AMPK (34—~ 7
7 U—ICBE LTS, TO~—HI—ThbD LCIB IOV Tz E A, 6-MSITC MLEIZ LV 4
— N7+ VU —DOFENRB I N, T, MBHEIERRICE L TRET L7z & 2 A, 48 IIALERTE, JREE
(20 UC HK-2 AR OHEFE TR H AL, FFIC 2.5 oM AP CHIFEIED & — 27 Rl sz, BLEoRE
FX Y, 6-MSITC I X BHEITAL SR FHIIC BT, HO-1 OB X 2 Pl rEA O T, INK-c-Jun
FREE OVEMEAR T X D ffatgrefEE O, 4 — h7 7 U—0HEE, MEEOFE, b 4 S48
< Z LT, BHBEREOETITH LTI @ < ATaEMENS /R STz,



F—3 LARTS bA—JLIZLBERE, BERFREDOS v MHFMEBEFROR L
OMESRF, #HFFLK (FEILEX - I)

[BAY] BUEFAE BRI B2 WO TR OMRE 2 FRBL L 72 DR ORBE R R AL LTV, Ll
FEE AN A R S T2 ST CIR B MM AT RANE -0, RN MRS, (RERZRREIC IR » AUk
ICAERSEZ R Z L CLE 9, Lo o TILHARSEER O MISE A BB 2 FIENA LB L SN D, LA
AT kv — IR RSSO LR e e E ORI DN DR AR Y 7 = ) — L Th D,
ZZTLART o — LOBRRE RS EE~SERT 2 2 25 1, R, (KERFRICHE L7/
MR DAL B2 DB HOW TR 21T o 72, [HIE] 7 v MhZEMIRE HOC2 # vy, [RREET L L
LT a—RgE%E 0~4.5 mg/mL &M T 3 AR AT o 7o, FARBEEETT V& L CTEERWIL
FllZ IV 0.1% B35 T 2 AR 21T o 70, FERIZBWVWTDMSO KLV AXT hr—/1 100 1M
DIERZEITV, WST 7 v A I KV fifadrRE a2 Rz, FER] 0.5 mgml 7V = — ZAE:H Gt
FROLTRRD LN, VAXRT ha— VI35 Z LICk ) TSz, VAT hr—
JVAVERLZ X0 2B O BEFE L TAMHNE I 25580 Dz, E KRR, SRR ISR 2 A
HE TSR 20%IIE T L2, LART ha— ) UALBRS 25 2 & CAEGFRITN 70% 1M s vz, [F5
VAT ha— VAL 0 ARG, IREESRIREO M 2RI E 3 M B L, VAT ha—/LALE
2 X0 FEEIR O R BERMENTT O S, MR ER SN LB bND, 5, A7 =rA Kk
SEARFHAR I B CHUAR N ER O MIIEAE 2 B T & 208 2 D RRat 217 9,

F—4 REEM I XY 57 DEEICET 2 BBEF AR
OmHES, EFTAN' (EEXE - £ME, "EEXE - S £dw)

(5] BB X X7 75 Aurelia coerulea DHEIGERIE, MERERAR CHREMED AR 7 Z 7 A HEAGE %
179 AVEIAR L EBEMEDOR Y Z RN HERSZNT K - TN CHTE T 2 B DRk D, HEKIRME
TT 2R FONMETFIZS ONNTE, FHiZF oA MR ET~EERT 5, SHIEAMN G K
FANC Iy THA B L (BHIERK), 0%, TNZENOSHEIE 8 MOFEFF o727 + A7 BT
5 (BREIERR) . &7 4 A271E | BT DUl L Rt EiR 2 05 5, ZOWBELT=7 4 2271327 4 T &
FEZAL, R L TCHURYZ 77 L 70, AL T, FREOMBGEEIEIZLY I X7 77 OERERORHE
FHECZR SN THZ 2B E L,

[J7E] RV TN T 4 F~OEREDOEAT = TUIFEARZERL, O~ XUy - mf v
Yt |2 L ANETERR DBIZE, QWNTEMET LT U R A 7 7 2 —B OIEMEYEIC K 5 NIRTENE LG o Yu
@BrdU 7 ~/WEIZ K D IR AE O AT L 24T - 72,

(i8] OQ&ETHAT— Y THIRLE L NIRIED @ 6720, ZOMICE U —ROMBETH 5 FER
DT EEMER L, AhrE IO UIIE, JEMEAMER Lo EEHRMARAL TWD Z & 2B
LN LTz, @RY 7 TlEiT & A EHIRETE R S e o7, SHEIFAIITIE, T CITEM Sz
Sy EER Sy CHERRIETEIT R AICEE E TR Y, IROSEIDTER S 415 Ik T b Mias s gl s iz, e
TR TIL, T T T 4 T ~OFREIRNDE T LI2H 0 CITMIEEHIXIZ e A CBIE IR0 o T,



F—5 F FUDLRRRTF FRZEEK NPR-C O#F =12 T FIUIRERE
OBmHERR, BEAES FAKKI it HAEZ' FXEE’
(EEX - L, "HEEX - £HER)

[BE/] 7 b U 7 AFRTF R (natriuretic peptide; NP) 7 7 2 U —DZFED—>TH 5 natriuretic
peptide receptor C (NPR-C) (XILHF NP 7 U T T > ADHKE 2~ TN D 0, TSN OABBERE L A9
DAHEMEN R STV D, F£72, ITHTIE, NPR-C FFEA Y 4 K& LT osteocrin,/ musclin 23 [A] 7€ &
, #1272 NPR-C DHEREDEIAHIFF STV 5, AWFJETIE, NPR-C OFANER & v /37 B OBRE R
FOED s 7 E OMABEROREMOMRA Z His L7z,

[ 5455 11Z U IS NPR-C EAHEAEMT % % v 87 B ORFR A 4T > 12, Strep % 2" NPR-C % HEK293T
A BIn - E AL, Strep TNAX T T vl A BATo0z, KRR ANV FIZOWTHEBESHTIEIC LY fE
M1 L7=%& 5, guanine nucleotide exchange factor (GEF) ®—->"C& % GEF-H1 % [AE L 7=, GEF-H1 |X NPR-C

LK 70% DT X/ MFEMEZ R NPR-A (2T E 2R S 7, NPR-C SRR AEEN Lz, %7,
NPR-C & GEF-H1 ORE R B AZER L, %M%mmeW%ﬁﬁéﬁth% NPR-C [3AAEAN

DK 40 7 X AR UCHAMER Lz, Wi, Uy ROUERIZ X2 E/EHA~ORE A7, NPR-C
& GEF-H1 % 3Bl X &7 HEK293T #lild 2, NPR-C D U 77> I\ Td % ANP, CNP, osteocrin 3 & (N osteocrin
O C RIGHILIZRAF SN2 NP EF—7 (NM)  LHEPL L7 2 T ORI 2 Z L E i te NMI, NM2 -~
TFRTENENLBL LTz, TNAE DT veAICED, WFhol Ty FABIZEW TS GEF-HI 23
NPR-C 7 BfiffES 2 Z LB B2 L 2o Tz,

F—6 HEERERIA T ISHRUTHIRFTFFUIL MAPK BEENLTTR
F—REFET S
OREERI, BARESR, = HE' HZXEE'
(%%kﬁ-ﬁﬁﬁﬁ11%x EMEIR)

[B0] 2HLEkeAR Y 7= ) —APRHPLRIESNTEY, b 0% < B biEMHECHHEER
R EDOEMENART I ERRESN TS, R 72 /) —LO—FETHDLALFF 0L, HBERED
AFXFORENOHEESNIZARY A RF U7 IR THY, PIREREZHT L2 ERFESINTND,
INETICHEXIX, AFFFrne Nr7F /%A bk HaCaT MIEICK L CT AR h—3 A &HET 52 &
ERHLTEBY, AFETIIALFF AL DLTHR b=V AHEEE L AT 2 N E L,
[FER] 2 < DALAY N EEREHEFE (ROS) 2N L TCT R M=V AEZFELTNDH I b, £TAK
FF 0 ROS FEAZARHET HDMRGE LTz, ZOFER, AXFF 1 ROS FEAZIRE - FEFUKIFAICME
HE L7, ROSHMAPK Z#/ L CT R b= AZFHE L TV D A[EEMENR S H 72D, A X FF 12 L H MAPK
DU UL LIV D B ERL LTn, AZTFFUERIZ LY p38 MAPK O U UER{KIZ ER- L, Tio
HSP27 OV V(b bR SN2y, AXTFF UL > THFE SN HSP27 DY U IREB X O T R F—3 A
DOFFETH % PARP YT IV 40t p38 FHLEAITH 5 SB203580 (2 & » THfil &4v7=, —J7, ERKI1/2 1%
— I RIEM L &, 24 BRREIARICIZALBRRT L~V £ CTHIE L 72, ERK1/2 1%, EGF 72 ¥ OFEK 778
AR AFTE T D2 BRIRITHE AT 5 2 L TIEMH b En G, AXTFF L, MiEHERR% O FBS AW LY
EGF fLERIZ X 5 ERK12 IEMEALA S Lz, 2o OFER LY, AXFF )3 ROS-MAPK %1, FFIZ p38
FRBIETE L K OVERKI2 BEATHEMEALZ N L CT R b= 2 ZH LTV D 2 EAVREB ST,



F—7 BEALKRORIEMGCBRBIERBRHEFHEOREILZ{RET S
OINEE, A ¥, HHSEE, /\KE=E' WWTHE? FEEZS
MigIEN 4, ﬁ%ﬁ(ﬂMﬁiﬁ I '"a€y bk &), FEREXR-E
3ﬁEJI|ﬁ%ﬁ " ;;E ll_.\*ij( EDI’J E*—D

[BM] EF ELORBEO—>TH L EEOHL T4, BERMEBSINVR = bE 2 TEE(LT D Z
ETHALD EHE SN TVDED, Frox i XTEWIRMUERIC X0 B0 U- BRI, R OSEER LK
R X 2R E R T VRN EE LT 2 E WO BIG A R Lic, AR, MilEZ (koA =X
Lt a2 B L LT, BEMRART VT & K72 EOBREERET 2B 2 EA L T b ATREMEIZ D
T EIT - 72,

(515 - #ER] \BEOEFM, HELAA CoERE e, kOB bkEFEE Mz T
Dihydrorhodamine123 4 4(Z X - THIlAN ROS O 24T o7 & 2 A, IEH#fla & bl L T Dbl
B CIIAREA ROS 2SN L 72, AL EZRET 2ME L LT, ~r U7 AT R EDRIGHED E
REE IR LA L T 7 v LA ORIFANFEA B4, TBARS Assay & TN AcroleinRED (2 & 55 e
ETHRHEL TS L, B LM TIEI~a s PTATEe R 77 a LA B E SITHMMAHER
STz, KR, FEHIRM THA DV C S bk EFH S (ML T, BEEREMANRO b, £k,
ﬁ@k*%ﬁ%%kﬁ%%%@uﬁf,Eﬁmw_@&mmﬁk#&mﬁwﬂﬁmﬁ%ﬁot&_a

R D T 2 AL PR U T i & He U TR s 28 ks il S dvte,. Th b RN S, Efila Tl
WECBUSOHRAERM ThHHT7 VT REeEGEAL, WA MEEIhD EEX b, EHIT

PUBLALERIC X > TERE A B LA SN D 2 & C, MIREZ(L B S 45 AIREENS RIB S vz,

F—8 Mot EEtEfTzAVV-MESHHBRAOEMMEBKADI/ER
ORBAKEIE"? EZE F' BAHBEH?
(OEUEXPE - I, 2EAWUEX - 7B>T47)

B BAY] BEROEFEHMOICSWTE, Mim, fEEEEEORMED S ZREY 2 v
ﬂwm%_;é%ﬂXﬁ)~ﬁ/7ﬁ%%@%%ﬁgiMTwéﬁ,%%MLfﬁﬁﬁ%Lt%wf
AHIEFERE D ZE(LIZFEM C & 228, SRR BRSO 2L F TIXFHE T & 72y, Fhea iTfiao B e
bEAF (CAT) & LT, SARBY IR A AT A X CH—h o REI/ERT 2 Z LIggh Lc, &
e TIE, CAT & H W I-AERR R A E VS 26 3 2 B E R OERIZIGH T2 Z ¢ 2 By L LT,
[ 53 « #EH] 96 X7 L— L OJEEAIKRIC CAT IR Y ~—&HIR L7=%, bt bR E 5-160 X
10* cells/em? D B/ 5B EC, b M ERHIFEZ 50X 10* cells/em? O —EHE CHERE L 7=, AMAREETW
THORHE 2RO T H R M I~ 085 2 15 CHIEE, BEE L, NEMROEAEI R 20%k
DR & FERE 2 B ANICERIROEEESL S L, 40% & 0 i\ & EEEACIC B4 2 B8 3 B L RIZERIE L
MR OEEINER LTz, 22T, ZAbOEEHROEE A 2 FR LT 21T o728 25, M
REESLIC B W CIIBEMIME OB S IIE L A ER BN 720y, BRIREESIC SO TIXRRITH
B8 72 B A R O B RS TR BT,

[ - BE2] CAT Z AW MRRIERIC I T, BTG & 8 BOiR & #5721 CRAMM A O
BV 29 5 BMMERIR A ERLT 2 Z LTk Uiz, B FEBRA U LIS 2852810 K 5 RS
D M FEMERBCR B~ OIS AR IR S5,



F—9 REERY)—Z U7 RREERL-MEOBSHRELETZAN-HROIL
AR R ERUR DRAF
OEME=, KHXA' HAET? LHERE? BHFRI ' BHEH
(RILEKRE - T, "HELE - £Y0F, 2BELE - MR

T L AN BEEKOIREY - HEOZAIA 7 ) —=0 ZHBRICB W TIE, AROlEeso/akimEl L
TR R 2 W - R B R OB AR E N TV DAY, #I 2 B E(L S B 72 SEIRRY Ao fiRk i A ) —
DOKREIG DD TFIEIIMNL STV, RAFFETIE, Fox HBH% Lo Milao B clEEL I (Cell
self-Aggregation Technology: CAT) Z % Z & T, %)« mEA 7 U —= 0 7B~ & fa1m L
WA =M (BREED) & EPEMEIEN T SRR AR O FRE A BR T2 Z L 2 HRV & LT,

(B RERIIMEIZ AR LTz CAT FHOR Y ~—Z Ml dERaE  OREE MIZ 0.4-2.5 mm? OFEFET K> b
FIRIL, b NEBEH RS RE AL 2 30x10% cells/cm?® D CHRERE L 7=, #IIIE 1 BERLANIZ CAT R Y
~—®O Ky MAIRIREICOAEE L, 1 BOEROMIC—FEET 5 2 & T, FIREREIZIG C TR
250-500 um OALE D72 5 A XONARB 2R BRI OMIAARMA 2 Rk L7z, 2 2T, b OERICK)
THYA RBREEFHR LT ZA, $2-7%ENRNTOEINREL, WERIEDK 6% & L THEMRN G0
bdolo, £ T, 10-30x10* cells/em? O F72 5 ML ICH W THIRZ#ERET 2 &, B 20+2x107
cells/cm? DFFFHER FERF TRERIE LV S0 6% LU T OFEE CHIEMLMRIA 2 ERI T 5 Z E o7,

[FEim] Fex 200 EIZBH%E L7oMfao B QR LAV T, BEEE L Bl 25 2 & T, 1Ekik
X0 EOKEE TR A 2 BFEFRECTH D Z LAVRENTZ, BECTEIRRBEERA Y —=
7 OEBI T TR OERIE L LTERH T D L EZEZ T 5,

F—10 DNA kR4 VA S—+ lla DRIMARBTE & BERIFMFIEIEB DR
OXMEME, MHEER, AFEZ (FILEX - 3#)

DNA hRA YV AT —F lla (bAIa) 1%, _FHH DNA OUIN & FHES 2252 & T, DNA %
AL LTeARHBUSIZ L 5 TAETL D DNA DR UL LR EfRHT DR TH D, ZNETIZ, MR
a DHIEEENBITEIZ OV TV O ENR RSN TR Y, HHOHMBEEN CTIIg/ MR & BEIZRTEL,
WHEOMZEZ Ty U7 LTS ZERHLNIENTVWD, B/MEIZEEL TS MR Ta®
FESRIEPE I SNTIRIEICH D Z EARBREN TV DD, Z ORI T A B = X LDV TR
REETHD, Foxld, BEMEENICETS MR o OB/MERTE & BEETEVERIEHE 2 0 5 2T
HZEEHBE L THNTEIT o7, EGFP #Z 7 %G L7127 v FD bR Ha O KEEBIR A - 7= Hila
EEWJRAEDIRTHER 26, 1192-1289 SEA L/ MERTEICKRETH D Z L & R U7z, 3BRE NEER UL
TlE, RNA f#7E F CRERIEMED MM S b 2 &, C Rl (CTD) A2 /K < Z & T RNA (T X 2810l H»
D Z ERHLNI Tz, &5, REBENTO RNA #EAIGOFEREND, FAR a?® CTD (2
RNA AT D ENRENT, TNHOREEND, MEMIEENICET 2 MR 1o OB/IMERTE & B
FIEEOMFENZ AR Ta @ CTD & RNA & OMAERANBEb->TWb EEZHND,



G—1 BTTADEFBREICETE IR/ 14 FEEBEADRIEIL
OFHMK 2, AFMEAN? F#H H2 BRAE? MrLE ' EE—K "
("BEXkE - ER 2HFRE ), *BREX - £

X T T A (Polygonum tinctorium Lour)lE, HFF7T ¥ 7 JFPEO—HEAREY T, W < M HEEYLD O YepEE
RoffEE, fEEL, R EOHW TR S TE T, flt, Fex O 7 NV —7 TlZ ¥ 7 7 A BT, quercetin,
kaempferol, isorhamnetin, 3,5,4'-trihydroxy-6,7-methylenedioxyflavone(TMF)% 7 7' 22 & F 57 TR /) A

NECHERDN G EN D 2 & 2fEB Lo, TMF ORBERIT, 277 A RIS TN DWERT, Zh
LRFETFICHIAET 200, HLVTEFTBRTEGLENTVDIDONIRATHL, £2T, 77
AFEF, AT T U MBI OEFTROM OB 2 mit Lz, £z, EnEhOHi bie 2 3
L7, [HE] 277481, A7 70 b, ABEROM ORI 80% A % /) — V&%, BERE
RPN C 30 Syt L7z, RO Sz 40°C THRUE R, DIAION HP-20 7 7 L THREK, A%/
—/LVONEIZKER L, x&/—wwmﬁ“%%léﬁto%hl%_&Mf&/—ka%ﬁE&Lf
hesperetin Z 12, 3000 rpm “C 5 47 [ 053 HEt% © Eif % UPLC-ESI-TOF/MSE & 72 1% HPLC 12 To3fT L
7o Fiz, PilRILEEIL AWA VIR CTHIE L 729> 7 0% H-ORAC 15 Taffii L 72, [#55] 7 TiX quercetin
& kaempferol DT L F /LT L ) — AFFEAN LRI CTH D03, EEFEBETIZ- DI TMF OEUEAR 2 Tk sy

LD IENGIoT AR Y 7 = ) — VEITAEBBMENETIC O TN, 24 L FAR L T H-ORAC
Ebm<< o, Xy, BiBtWED Y —A & LTEF#ROM EHZ2FHT 20088 LB 2 5
Do

G—2 o d7 BERENTILR U REHE
OFZEZEM, MANRA, HFHEKX BERSE, wHEZ (LOXE - 218D

[Bf] BFUTELOWEE CRUNCHE B L7 & RFEANTIE W EE T, B2 AP (b7 B
BEOLKREZAR L TWD EEZX B, BEEAERRRICIT 280 E RO L7254 CTh 5,
= sz REIC, < OEEOTRMKITITIMA & BRI 2 MM/ N % & B ISR L7 i
#ﬁftfwéo_@ﬁwm X, PUETENE, MREEEHEMEZ L OB AF T ARUVIEPE AR Y
JVERRTE L TV DAY, JHRHIRE 0O 58 AR O (Al R B A L DA I B D AR Rk - SERRAE 13 72
HIh TRy, 22T, AMFETIEE= T 5 liE~DERAX T VA ERBEE O 2 D7,
[Hik R B=a7 %7 223 &b 30 HOT VR SBEREG B FEEL, TDHH 10
BEIXEAXRTARCEHBER LB OND, TDOH 8 lILH 6 Yok LTl L TEEL, ZDO—
I3 DNA L ~UL T 99%FH[A T, HlRAIIT B B @I B L7z 2 L B3R S LT, £72, E&AY RT-PCR
TINHEAXRTARCGHRERBR FITEREEM THESNDL ZEBRHLNER-TEY, T0OFH
AR SXUTME L E ZNITED B AFTARCBEHNE EOMBEZR L, TOHDO 1 DTHD
MpFTPS] O 7 v —X — {5t &t % /37 E [TdTomato (NLS)| Z fRIEIZKEA L7- & 2 A, IHIRKER
ZEWTaE—Z —{EEE LW L, DLEORERNG, BE=3 7 TidtHakfbFhfEol-oict A%
TNARCERKEEEZ BHRIZEO RN H Y, B AXZT AL AECRE MR RNICES Z LT
AR LS O MBTEENC S e 2 G- 2 TS+ I b F s AT AR LT 2 L VR S Tz,
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G—3 J[ALFRAEDRES CH N0 D FILMEDIL O I LA T 2 F v R ILDEERERET
ORIEEXRE, HHEE, HEFIT (BWUKXE - REEH)

WA DIEDRFNAHFET DRI, —*tOLLHMEN GRS BRI TH Y, HEAEEEZITH 2 & Tl
F L TIBCIRFE D I AT A R T A EE ARG Th D, LML, FEEA R LA, SRR EE
B, KRR O bR FEDOIREZE R L, JAHOEREED S Ok~ 2RI S L CTRALO B E 4 i
fbL, WP EREEACELT 2 FhiT 2 LD, KL D 2 KI5 2 FLOMiiE S 7 ARZEIZ B D
T, IV LAF Y (Ca?') MEEREN L RFAY B Dy —L LTHEEL TV Z ENHI ML
NTWD, FLLMIE[Ca* oy LAZ, KALPAR ZFE+ 2 > 7 T /URZEICRB W T, HERA R FDO—D
TH Y, FLOHIE[Ca> oy LFH-OIHICFLITHIIL[Ca> oy & vV — & L X7 B OBERE RN, KALPH DS
ZIETD 2 ERHEL O THL NS TW D, L LARNRL, FLJHIRE[Ca® oy D FRETEE O
A, BIEAATHD, Fxld, K[ALBAPEB ORI DD Ca¥ kR ORBZED TV D, AFER
T, TNETOMFRICEL > CRE LEZFIEEREED V> T DA o F ¥ RS T O—2IZB L T
Z OfRHTRE R Z BN D,

G—4 Mechanisms of Reactive Carbonyl Species Mediated Stomatal Closure in
Arabidopsis Guard Cells
OMohammad Saidur Rhaman, SRIEEAKES, HFHER, #EFT
(Grad. Sch. of Environ. Life Sci., Okayama Univ.)

[Objective] Stomatal pores, which are surrounded by a pair of specialized guard cells, serve as major gateways for
regulating gas exchange and transpirational water loss. Abscisic acid (ABA) is the most important hormone in
stimulating stomatal closure. Reactive carbonyl species (RCS) have been reported to be involved in ABA-induced
stomatal closure in Arabidopsis. However, the mechanism by which RCS mediates ABA signaling in Arabidopsis
guard cells remains to be clarified.

[Methods and Results] Arabidopsis thaliana ecotype Columbia-0 was used as a wild-type plant and its Yellow
Cameleon 3.6 (YC3.6)-expressing plant was used for [Ca?"]e,; measurement. We used a pH-sensitive fluorescent
dye, BCECF-AM, to observe a change in cytosolic pH in guard cells. Acrolein induced stomatal closure in the
wild-type plants and triggered cytosolic alkalization and [Ca?"]ey oscillation in their guard cells. These results
indicate that RCS functions upstream of cytosolic alkalization and [Ca?']ey: oscillation in ABA signaling in
Arabidopsis guard cells. We also used certain types of ABA signaling-related mutants to further investigate the roles
of RCS.



G—5 ) OBFERAFAOICB TV FILDFORE
OZEHS, RETAKES, dfge, hfEE, FEFIT (ALK - REL )

[HRY] HEIE, WRIIGE L CEORKITHET 25 EM0 L, KOoBKEHEET 2, <L, —
SO & 0 B &, FLHIRR MR - INET 5 2 & CRARAT 5, w%%%iﬁﬂﬁ@%ﬁw
U v aiEITE LS AT 5, KA ORICIE, T o7 Ui Co EEICL D U v TR, kiR
A LT U o AR IAB DR R, %Lﬁ@ﬁ Uy dgnEMET 5, — 5T, KALAORIZIE, T
T UG TCA [RIFIZ L 5 ) I fCE, Ty 1Az Lz v IRk ofE SR, Mo Y o IR
WoT 5, Vo dBBRIMIKAANZ2HET 22006, SILADICE T2V > TEOEEMEITA < F8
HMENTHWAICHLEb LT, Vo aBFuasiLln oy 7 UVREEEII R TH 5, £ 2T, KB
TS ST AGFERFEEL, VTR F v RIUTEMZ BT 2 A2 FHE L7z,
(U7 - f5R] ET Ui CTH DL uA XF R F AV, U2 ARRIEICE D 2 B a1 2 &I
L, YOI NAGTERRE LI, ZTORRE, 7T=4F ¥y 3V Ths SLACI Z[FE Lz, RFEHILR
ELTT 700y AH VIR Z Yy, v a A XX H3K SLACT ZIRREiaIC BB S 7=, £
%, SRREMAEICY o IR A ALER L, SLACI {EM2EXAEFH IR X VT L7c, ZOR5E, SLACI
BMEHLCIE, U > TB8IT SLACT {GTE~EE L KISR0 - 72Dkt L, SLACL V Vb —F¥ Th
% OST1 ZFH S5 &, SLACH {EMEA Y IR L 0N L7, & 512, OSTI FEEKAFMNCIHIER &
72% SLAC1 V VbR R v 7 BRI AZBMBH I/ L 25, SLACHIEMERY IRz XL v 8L 7=,

G—6 TV UBICKBFAMBRAT ILE F4 > SR EHEFE D EZER
ORRZEZL, EEKHE, HEHRBRE RETAE, $HEE HHEBT
(FEWXPR - IRIEEAE )

(E%]ﬁ%%&ﬁﬁﬁ#é%%ﬁ,*ﬁ@%mwﬁmﬁihtwﬁf%éo%@XFVXKE%LT
HEERENDHEMRNLE L DT 72V Uik (ABA) 1%, ¥ 7 FVniEREZ N L CRAER 2555 L
ﬁ LK EIHIT 5, BRESANKIC X 2 fLiBAa O LR ek e O L, w%@%%@@@ﬁ
Wb oTWb, JAE2FFH 0%, MIEBNICEEICHFET 2T A —bamThy, B IV z2F
ﬂw/mﬁnk&mﬂyw&%ﬁ/«mxnmff¢5 HIREAN OB LR TTIRRED Z{EIZ)E U T, GSH
& GSSG DJEFE . (GSH/GSSG) W& b+ 5, %72, /ﬂ43f2f@%Lﬁ% VR P O FR B & b

2 L CRiRED GSH DMFIET D, SHFRREONIE X A XFAFIZEBITSH ABA SFES AL AN,
&L%@W@C&{%@ﬁ&%%m,it &L%@WG&{E@A%m&ﬁw Yot Z &
76, GSH 1ZLZAHINE ABA [ 5 mZICB W TADHIHIK & LT < Z & 2VRES 72 (Okuma et al.,

2011), L2~L, MM%NBH;%&&é&é%W AL, % LT GSH EOHED A ABA #FHKALM N %2
FROD AN = ALIAATH DL, AR TIEINEDA D =ALEZHONITHZ EEHE L,

[ 51 - fER] S uA XF X F OB E ABA 3 7 F VIR OBE T 2 Rl U 7= 28 B ik 2 IV ¢,
ABA NFET 55U 03B L OFLOMIIEIZE 1T D ABA A &%IFT GSH BE~O LA L7z, S5
HHIEN GSH/GSSG HeOWE % "IHEIZ T2 2 e 1 #0071 —7 (GRX1-roGFP2) % R8Il & W 7-#k 4% H
WC, ABA I X B fLiZHIEN GSH/GSSG b~ 254 L 7.
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G—7 MEMAETESS E R ZIZH TS COP I /|Mathk & F DM REfR AT
O%/R& %12 Aboulela Mostafa', HHER ', B¥as+ 2 diji| 5512
(BIRX - B8+, 2BEXE - BARES)

i - BAY] MM OARE, FCIER OREICE W NSNS EERAEE 2 B2 LTS Z &N
B D SRERRIT 2175 Z &2 LTz, v aA XFAH2E, 7D Sec23 "E1 7 (AtSec23A~G) M T
FELTHY, YHREICTIBT AtSec23A FIMAHIEMK TS L O AtSec23D HMAREMK TIEM O RJEH#ETH
AHILX OB R = BNREITI B 2L, F7 atsec23ad —EIRIERR Tl o 0¥ X — Ml (%
DENEIIALE L, TEHERICE <) ORENRESHESZND Z ENRNWE S, AtSec23A B LW
AtSec23D NAEMEEFZ A LB R IEE B8 L OV /X7 E O ER HEH 25895 Z &1 &k - TIEMmEE D38 £
BIORZX O — R OEE 2> TS Z LN RIB S L2, AFZETIIMD Sec23 HER
T % AtSec23F (22T, BB 5 WX ZHEIERZ O TIEMER A~ OB ZFH~5Z LT L,

[ 51k - #ER] AtSec23F O Bl CIXR B NBBIE IR0 o 72, WRIT AtSec23A & O " HIkER
atsec23af B LY AtSec23D & D " EMRIEERR atsec23df HAERL L CHIER L7z, atsec23af —EEANEERE Tl
atsec23a \ZER T HTF > LN F — U BEMEEESTEVICINZ, BT LWRBA L L TIERR S ShiEns
OEMET T2 2L, RMIEMETT 52 ENRAWEENT, atsec23df —BRGEERR TIIAEH OREN K
ELPRESN, RMEAREETT DL EBRWEINT,

G—8 EYHRILVEY - F—F L U OBEHLERICET 2%
OF EFE, #HH—8, JIH #h ZREREE' @BHEH HEB
(FILEX - B, "REEIKR - 70—\ /A= 3)

[BM] A—F> o ThdA v F—Ib 3-FifiE (IAA) 1 3IRFEA, B, MR, TEZEEZ, Ot -
EHEMER L, YO - EOH O L RMEICEE T 5, A —F v Ok - MaREOFEIZIL,
EERE & BICRIEMHELIC L DHIENEETH L Z ERRBINTND, TAA ORTEHELIZOWTI,
i, 7 BEAKL, BRI, =27 b7 EEERREOFENTRBIN TS, E-—Rl7k
IAA OARIEMAL BFERL) &EARFERR D TIE, TOERMBERNPE B2 EHShD R, 2
NET, IAA BFEAROFIEEIZOWTIEBH O N T oz, Fxlk, THETE—F T U ORI
RATEMHALIR TH D EBEZ HITE IAA-T X/ BHEGIR (IAA-Asp - IAA-Glu) 23 —FFRY72 TAA DA
TEMEAGIC K D ATiR & U CHERE L CO DR & 1572, £72, £ 6D 1AA-T X/ BREGIROMIAN T
DFIEMAGIZ ILRI/ILL #EOBER B 25 L TnD Z & 2 LT,

[ 5k - #5R] ILRVILL BERER T ORKRERRIZR LT, 1AA-T 2/ BEAROFHERERG Lz b
Z A, ilrl ill2 iar3 —EAERKL, EEZEE RS oz, ZOFTILRI BEEN 1AA-T X/ BREA RO
FEH O FE L EZEEZ R LTS LB b, £ 2T, ILRI BEREOKGE TOIRBLZ AT,
BARE L TORBUTRD L b OOREMERES & L TUIE LR o T2, &I ILR] BER 2 2 A
XML RI R CRASED Z L ICRY Lz, ZOMBIEEEL VT, 1AA-T 2/ BREAERICHT S
HAXT 47 ABPRE L],



G—9 A —F L UK HEER GH3 [2x T S EEHFIDFEE RN
O#FH—F, FEZEK, EBHEH ZRIEE' WE—B
(FILEX -8, "HREIKR - yO—N\ILf/ R—= 3 )

[B] W HENLEL DO—FETHDHA—F 0%, WO~ R RRSCEREEIS A ORIz 53 5,
F—F T U OREPFEITIE, AERE & BITNEHEERENEE L Z X 6D, F—F ¥ U RNEHEL
BRIITWELEH SN E SN TV, GH3 B TIXIAA-T 2V BEASKROAEEFE L2 — RL TR,
IAA DRBAEMALICEE TH D Z L ARBEN TV D, GH3 1320 UL EOMRIMEOEWELE 1520
HWICHEREARMT 2720, RERERIZLHIEETFFHT 72 —F T, GH3 OABEAREOMENTIZN
T o T, Foxld GH3 BER I L TR T X b TR elm 2 R HER A2 A8 L7, 4 E], GH3
BRI OVEREF 2 W SN2 572, BIEEO GH3 IZHOWTHIEE (IAAATP, Amino acid) (2%
% BHEAI OB EARR A R LT,

[ 51 - 5 5R) RIBE CRELS -3 14 XF XF D GH3-5, GH3-6, GH3-17 |[Z DWW T, EERRISEITVY,
FOSHERRM T 5 IAA-T 2 J BREA R 240 HPLC TER L, BRSO E R 21T - 72, BLE
DR Z 200-800 nM DIEE T Z, FNENDIEEI T 5 EFITEE T TORSOEE 2 H7I7E L,
Sigma Plot C#HT L7=, ZOfEE, GH3 BAEAIL, LB THDH IAA I L THPIBAFE AR L, ATP IZ%f
L CAEEHIRE 27 LT,

G—10 i HTL/KAIR 7 3= R FDAISIRFZE
OfeHiEH ZRER' ME— (MUEX-E "EHXE - £l

HE - Byl
HTL/KAI2 K5 filss81%, EHSEOWE CH 5 Karrikin 2% L, MFREZHETS, £72, KON
TREAREN T TOREHEZ I3 572 8, HRERRICEDo TS Z Eb@EINTE, Li
L7235, WIEMD HTL/KAR IEHEEEIZ 2 E TH LN E SR TE ST, HTL/KAR OAFIR B
IR N Z 0, #-o T, SHICHREZER ST TV LT, BEES L8 AROREGEZHNE L
AT ) == 7R, AW HTL/KAR OMREZ T2 Z E DN AR THDH, T2 T, K&
ICHSRE FTREZ2 A Rk HTL/KALR 7 T =X FOBENIHEH TH D B 2, Al ZRAART,

(71 - FER]
HTL/KAIR % /87 E1E, fALEY « ANV T 7 hOZEIETHS D14 o7/ Thy, Z
NWETIZAEMRARN) AT 7 hrO—FIZ K> THEMHELSND Z EBHLNIINTWND, LLREL,
ZOALEMEG D oD PR EIR= T o F RN R ERIEEZLE L T 5720, AFICRERLED,
%72, Karrikin bV ECIHEFIZEMRT-OLZREICHND Z LIIRETH D, Fxr O LV—T7TlE, Z
VETIZ D14 BINIZERT 2L 60T E B & LA EIT, 777 7 VR EAMHTT-—
BOCEWREZRA L TE -, AFETIIINETICELNTELMALZ S &1, HTL/KAIL JERAICHE
AT BB OHEEZITV, BHIE T 5 HTL/KAR BHREER T I =2 b ORI Z 2@ LT,
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