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TIRZAREBHDIVIETIRIXLNEEELSIEELXTZALTLLID. 21 HEEFRTIZLT, 1999
FICEBREEHARZEEHEUNESCO)LEREIZREICSU)D HEIZKY N A —D R
THERICRAEIN-HAMZEEHLIVEZTOEENDILTY. KA EEHE CEEREK
DRERLEE, $92000 ANEFYELT-.

CCTCEAINIEIEDBERICEIRDODIELAHYET. TNETOBEEH+EICE VL TRZEBA
NELLERE, TOREELTAE-EABOEFXEN LY, AEYEREFICEBT2RELXES
=607z LAL, ZO—AT, HEKEEEGEEDRBEMBEVNSHBRKDREICEHDRELME
MELEWNSTETT. ZLT, HERHTAEABLE-ADAEZLERTIFHRELEPLEFYEER
MTHY, TOEHIZITHERCEER, B, BRARCEICIDOIENABETHDIIENRH
Sh, RO4DAREESNFELT-.

1. SNED - DFEZE ES D= D)
2. FHMD=HDFF
3. HFEDI=HDFFE
4. HRICEITHRZEAED-ODEE

NEZITT, hHAE TR ERMTIREEE (UST) ICHES BT L 22— (RISTEX) A
BlERSh, F"HERMERE", EUDITE 3#DHM (2006~2010) TlE, M#t&-ERIZX
BENARZEM N FI@HEAIh, ORZEMNAREZTHREN ZN-HEMNEBE~DEEDH
HE4E, QB ZEMICETHRBAEFETLIERREEDR L, ORFEMCEATIEREFHDERR |
DEROHEZEMADEERMLSMOEEINEHLNELS.

ZDESEHT, £2EVNOIEEEGTFHEEZ (GM) EHETEIZELT, GM EMRBRBIEDR
HEESDER(004 F), XREEHIEZTESDHERQ005 F)EHSH, BEMRERLIE, 2
hobidifTLT, EEFHRBAEYMEREITIALLEOMNEEER-IE, BEFNEHELIA
BARATEYOHTOAV Y REEEHRZBLYR—IL1-2&, I5I2IE JST-RISTEX D21 D
BMEEMTIO— 10RBICITHAREEOHRETIV—ELFEEMROMZE)TSO—DELIOT
OCIHIMRELTESM, FABIC—BHTROCERND/NFIEREANDEHOEZTOEREZDHS
HEED, SEDZEIZOHEMNYELE.

2000 FELIEDILEBEIZHS THRICEAT HEEMEN D GM EHIREDZEE, WARMEIZa =Y
—2avDEEN, ELTFEBERIOONMNEEANDHETEEENRELZORRICHBISE
TW:EFET. REAKREXRICHT5EERERZXEMEL, HEEPTH, BFICHT IR ERE
FTETEIESEEL:. —BUERICETIRZEMOHYAEEZ D —BELGNILENTT.
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X, THFRANSFT—ELELRHRICEDHEETO TS, UTICHEEETT.

(1)GH31 BER(ZRH 9 538 :

B a-I LA T —EDEBMANDRE -7 HEPORKED -7 I/)LadF—E(F GH31 [
B35 HERHICHTI2ABEEOKRELMEL BRLEENOELFREBICHTINMEELETH
5 MEMBRISDFREEICHERTEID, AKEBZROERIIBOHTHETHS. 1~EFa-
T —ENBI AL (EB) (CRIE-DETHIELEMOTREL . GH31 BERIESFASY
EBHTDEN, N KRRAMODIL—THEEE C KRAMVDEEETI/BNERMREICERT 5L
EZonTz. WEYBEROD C RKiFAMVELRKRBEEBRICBIETSHILT, AREBRICEBRMOR
E-DBEENEMNETE. BFOXFBREICBT2EBMORITo-TIT—ENBERLS
NTWED, a-JLas S —FELEMTHBTELIENCEELRBBETHAEAFIREBLT-.

B EENTBETH-EWa- T I T —EDRFERICEALA rEREZRAVNTERL, £
MARICEAE T 5 EEBHLMICLT.

MEa-13-J WAL FT—FORBLHEN: MEICNOHTa-1,3-F)Lasd—EEZRELE:. o
14 #EE~NDERMELS, a-13 BEICEWNVEEMRZRL.. KBROJ 512 02— ERH#IC
oL, =~ O REEFELE.

(2)GH13 B2 R 9 5H3%:

SAEEDREE: GHI3 ICBETATXANSY JLal S —EDiIkEE%EmEL:. a-16 ¥
WAV RESITERZETY GHI3 BRICBVWTHIOH TRE-BREAROILAEED AL
L ABRNETDH0-16 HEBENCREEEHENZRESEIEERFEREL. fillE
REIEDEICHEEENBIHIEZHRREL-. ARIBIZI DD KD FNFIEL, IEKDELEIZRE
E935LH#EFEL-.

SYNFER: BEIYNTFIE HEALERLD3DD - /Las%—+ (HB1, HB2, HB3 &HX) %
9 5. HB1 & HB2 (FREHDVLWEERTORTYVIBZRTHS. SERIIELDIEERFIC
OA—RENBTAV T AL TH21=. BEISLOHEEISEBBEAENFTETEI-(HB1:jH1L, HB2:
JHAE-MFEERE, HBS M EE ). BENSCHBLI-ERIE HB3 [TERHLz. HEIYNFIZEH
HB1 & HB2 IZH T HEBERMNREINT .

(3)GH66 B2 R (ZRBE 9 HHf3%:

IVRETFXRNSF—F: HBTIRNSFHF—EIZEL, 7077 —EHEHEIZKD2ZHDTAYD
7— LR ILLH SN TULNVS. Streptococcus mutans DABRBIEFERGE CREIETSLE
KDTAVI7—LMNRLN, NRECKBETHEHIESA TV, BELZNKECKREEDHIBRAE
&, T7OT77—ENBINGVRELGBRTHY, EXFAITET LHIEINT. SSITHIBRAEN
FEHIBRAKLVEBOH TEIVEEEZRTZEMND, N RE C REEHTOBEICEALI TOERFEMEL]
Bl RIT /=T o—-R )TN ERIBLE.. ABRR L, HEBRTHO TRESNHETHS.
R XBREBEENT CIAIABEEH R TOH THRIAL. 7IhIL LAF1—RIGTHIEZEDE
BEZIRELT:.
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WEERIEELADEREMTH DA RIZA R WVEEFRE (Magnaporthe oryzae) INEET 5 &I
FEAREERETHD. LELROFRIEIMEFGCEDERFOCVLELHFEMEIARREOEAIC
FOTITHhNTLED, ChoDFRIETEIZERIM 4R O/ RDEMEENILT HREHERR
ZEKOEBEDIRIZEE>TWS. EREDFEGENFZEZAVTLVILHFEREDRERER
DAN=ZXLERBALISEAAHTES-.

FIRVIZ, BEREARVELHREDDNATAVH—TY U MERZEIToT=. BERTIE, /1345
FRAFZOBEEHEICI > TIREMEL—RIZHEINTWS. EREELFOEGDIIRIZE
NETNBEERRZTL, TOREAMEGEREEGFOHRESENRLCLON, RLEERHEL—X
EWST LTS BLUARREML—REH ODVLEREN TN ETNELLEGRM/N\VIT TR
ZEONTHNIE, BAZENBETCWDIDOTIELS BREL—ADELZ-EANERMERED
BLAREICHELTRELELTNAZEIZLS. DNATAVH—TYU MR DR, BAROLELHR
RHIXIFERCECRHNVITSOUREFED—AT, BREIZZHMELH oIz Tz, RBREDE
ENERTIELRDIT . LEDILICKY, 1RVEERAITEBABRALGEDERER
FERL-ERESHFEREICOIELI=CEEBASAIZLT=(Sone et al,, 1997a; 1997b).

AFDENMEENETIRERRARZTEOREERGFIE, BEFEHICBEHLHAVREERIR
%) BEFTHS. AVREGFEHFODVLLREEKIE, AVREGRFEAIETHRIERME) EEFE
L OARITRERPETELLY, gene—for-geneBZM YLD, AVREBIGZFDEARLEEMRKXZHEBHIT S
=812, AVREGRFEIO—=2T - BT 20BN HHH, AVREGFDI—FT 3 /0E
[ZRET BEMA DL BB EENLET7TO—FTIEFRARETHY, EEFENITRD a0
—ZUTHETIITEN— I TH . HRIFBREDARVELRENSAVREGFEI/O—=>
T3 5012, BAEEKTHDnal168ENEERKREDREICKTILIZA, FEKHEDIER
[ZIXE LA A oT=(Fukiya et al,, 2001). ZD&, FEMERALTEH/ZFHLIzImutant-aided
cloning EZBFEL, Inal68¥k M DAVRBIEZF, AVR-Pia /Y O—=_U ICEBEREARWELHER
Mo THIILf=(Miki et al., 2009). AVR-Piaig{nF(I £ K255bpT, 857 /BN BIEDALINY
BT, TONKEGDI97I/BRIET DM T FILELTHEET LN FERINT-.

AVR-Pial¥lnal68MDHxEKEHLEAAK LIZ3OE—FHEL, BRAEAL EKINa168mI5-1TIEZ
DNDETHDAE—HBRELTWBIELR LI ST=. AVR-Pia® BB IZIE Occan (Kito et al.,, 2003)%E D
FSURRY UBRIERIN S HMIFET S. Ina168&Ina168m95-1DAVR-PiaiE{=F D E DB 5%
LEB R LI=E 23, Ina168m95-1(Z81F53aAE—DAVR-PialB i F DR K (ZF D ERIZFEET
BV ARY Y Occanfl DB Z [Z&> TR DI EZFBHSMIZLT=(Sone et al., 2013).

DNAD BRI Z (X, DNAD ZKREHUIBT DEERICECS. HRMEBRI NI RVLEREDE
REEHBEO—DOLHLIE, LWIEFEEIEIDNADG Z R EUIEZWLDRILTLSDIEASH. K
P EZ T -DNAIZ X R EY D RecAlZ K 1=BRADS1 ANV ENEET D=0, HAEHED
(TAZETHIED O ZARETMERIRIETES. H4lL, LWELHBEEDRADSIZRERS, Rhm514
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FOHE, /1 FVELREIEITDEEEREZBLTCONAZAREYIMEZB > TLSIEMNBELMELS
f=(Ndindeng et al., 2010). ESIZDNAFARZ IZRE 5§ HiBInFRmS2, 545 BREL, CNODEE N
FRAERRL RIZKYE ML T HIEZBHLMNIZLTULVS(Elegado et al., 2006).

WEERBEICEBIT52RALEEDZTOMDREREL TSV ARV U HBEDEBRFDHEANHS.
H 4 ld, SINERREF (RIZCLFAMS VAR VD —ETHSHZEA#HIBALT-) MGSR1 (Sone et al.,
1993), DNARS 2 ATRY > Occan (Kito et al., 2003), L AT ATRY > inagol, Inago2 (Sanchez et
al, 201 1)ZEF R L. Thinldy /LHIZ50~100aF —7F L, CholdfEREBRZ DR mEDEY
B5.

UL, CNETOMET, A FWVEBHRENERIZTSFTIVIICEDEEFEELIETNSS
ERDHOIOTER. ARVELERART /LPIZZHOREERIZHRESE, BEPIZELCTDNA
D ZAREHUIMEEETLHEIC, RERIIFCTHRERZIZECLZDERFO/N\)I— a3 %iE
RSETWELLLY. 1 RVEERAFFOSIETHY, THhI\VHEPHEFBRBLRILA LR
MEEETHAN, BISD MK TIEIZDEEANFEAELEDODNATWS. FNLIEEEFDO/N)I—
DAVEEAHITEMAEBENRELT, LREOKRLGREATERBERESETE-ONBANGL.
SRIFCNOEARZEBBOVILFRRAICE T2 EILMLBERORENLZLEICMZ, BAREEZ
Hl T BEMDOARLGELTOTCVFHIETHS.

AARZEDDEONTEEZATTIY, SSHIZZLDTHEELBYVFEL-LBEXRZLERIR
EHEBLE, WOLEMNMETFO TV EE, AREZERSELIF YU RETSVELERZER
RBTESLE HE BELE RERR H XKELEICRELBLETEYT. So(2, XHRE
HITEDHTTSof FE HiEE, A EXRECLEEKRSE), RERSETERLEW, =
REMMELEEUISIVEF), BERZAE (LBERZEZMRR), FARTEEL (BEF4E
MITEHRE ) ISRCBHOELET. AFREHICODBEHFREOHRICHEL>TM=5S
DELEHEBD-PERBZANETNIERARETL:. FODOIHBLEOEIPARRITEDE
HLWELEWTWARAEE, MAEDHREREFMREDOAN—ICHLIZICRBHOEER
LET.
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Elucidation of structure—function relationship of fungal a—glucosidases

(EB$EH Fo-glucosidase DIE1EEHEREIZRE I HHHZT)

Song, Kyung—Mo

EEBEXRFREREF

a-Glucosidase from Podospora anserina (PAG) and a-glucosidase from Schwanniomyces
occidentalis (SOG) belong to Glycoside Hydrolase family 31 (GH 31). PAG revealed high
regioselectivity for a-1,3- and a-1,4-glucosidic linkages in hydrolysis as well as transglycosylation,
while SOG preferred a.-1,4-glucosidic linkage in hydrolysis and generated a-1,4- and a-1,6-glucosidic
linkages in transglycosylation. The mutational study elucidates the structural elements important for
the recognition of a-1,6-glucosidic linkage and a-1,3-glucosidic linkage.

1. Purification and characterization of a.-1,3-specific a-glucosidase from Podospora anserina

A filamentous fungus P. anserina was cultivated in liquid medium containing soluble starch as a
carbon source. The culture supernatant contained high amount of glucose and glucobioses. The most
abundant glucobiose was nigerose, which have a-1,3-glucosidic linkage. The nigerose concentration in
culture supernatant increased along with a-glucosidase activity. The a-glucosidase was purified from
culture supernatant of P. anserina. a-Glucosidase from P. anserina (PAG) was composed of two
subunits and their N-terminal sequences were identical to internal sequences start from 19" and 499"
amino acid residues of B2B450 in UniProtKB, which belongs to glycoside hydrolase family 31 (GH
31). The recombinant PAG including C-terminal His-tag was produced by Pichia pastoris expression
system. Native and recombinant PAG revealed almost same properties. Both enzymes produced
glucose and glucobioses from soluble starch. The kinetic study of recombinant PAG was performed
with various substrates. PAG showed high substrate specificity for a-1,3- and a-1,4-glucosidic
linkages. Among maltooligosaccharides (G2-G7), maltotriose (G3) was the best substrate. In addition,
PAG revealed strong transglycosylation activity. When maltose and maltotriose was used as substrate,
the trnaslgycosylation ratio reached 98% and 94% at 10 mM each substrate.

2. The role of aromatic residue on f—a loop 1 for regioselectivity of GH 31 a-glucosidases
a-Glucosidase from Schwanniomyces occidentalis (SOG), belonging to GH31, displays
a-1,4-specificity in hydrolysis and a-1,4- and a-1,6-specificity in transglycosylation. The residues of
substrate binding site are highly conserved in GH31 a-glucosidases. However, a corresponding residue
to Trp324 of SOG varies in GH31 enzymes, which have Trp or Tyr. PAG also have Tyr in this position.
Therefore, Trp324 of SOG was substituted to Tyr (W324Y). The k../K., values of W324Y for maltose,
kojibiose, nigerose, and isomaltose were 4, 13, 42, and 140 times lower than those for wild type
enzyme, respectively. In transglycosylation, W324Y generated a-1,4- and a-1,2-glucosidic linkages
and lost the ability of the formation of a-1,6-glucosidic linkage. That is, Trp324 is also critical for the
recognition of a-1,6-glucosidic linkage in transglycosylation as well as hydrolysis. In addition, a



considerable amount of novel product was produced by W324Y. Mass spectrometry and NMR
determined its structure as 2,4-di-O-(a-D-glucopyranosyl)-D-glucopyranose. The maximum
production yield of 2,4-di-O-(a-D-glucopyranosyl)-D-glucopyranose was calculated as 16, 19, and
16% under 50, 100, and 200 mM of substrate concentration, respectively.

3. Elucidation of structural factors important for a-1,3-specificity of fungal a-glucosidases

SOG and PAG have different regioselectivity though their high similarity in amino acid sequence
(35%). In order to alter SOG as an o-1,3-specific enzyme, SOG variants were produced by
site-directed mutagenesis based on the primary structures of SOG and PAG and three dimensional
structure of human maltase which belongs to GH31. The mutations were introduced into the residues
on B—oa loop 1, f—a loop 8, and N-loop. The kinetic parameters and transglycosylation reactions of
mutants were investigated. Among the mutants, only a quadruple mutant displayed increase of
a-1,3-specificity. The relative k../K, values of for maltose, nigerose, kojibiose, and isomaltose were
100, 31, 17, and 0.1%, respectively (wild type: 100, 3.4, 7.9, and 7.3%). In transglycosylation, the
mutant produced a large amount of nigerose and a new product which was also detected from the
reaction mixture of PAG. Consequently, the residues on N-loop, loop 1, and loop 8 are important for
the a-1,3-specificity.
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=8 —
BEXRFREREFR

HERBICEESNTOSRENLBKE (IBD) DEBEXRBRAEIOD—VRKEITEREERERY
BRI RERRTHADIEHEBEETHS. IBD EXREBHAIRIDBEFREI RSN TEY, IBD
KOIEB T TIFRMERBDAVRIDFADICOENDEEAFIND. COFKEMKEEAER
THEDIZ, BELDEBRHVET LZAVWTHERALREREICEET 2RFOBIAITHAT
W5 LEMIKAVWLNDIRIBGEDEERRELT, TXFANURETN)DL (DSS) #RALVSA
EDEIFONDD, CORERBTTORASATOVEVDONIRIRTHS. DSS FEMEKBZLXD
RE-BIEOHBHEBEZELT, BEHXBRAORERVERICETIERFO—IHEHASHNIZT
BLEBIT, BRENLEFH-ABROAEEMZRET OIS, KBXKEICEHLIBERFICD
WTHREELT=.

(1) SUPRMBLLEICKRD T X RSUREE T M) D LFEME KX EZEEERF O RN

HIELEDERNICIEERASUMNMILERHBEOBRB S CTORBMEDNE S HREMELN
BELTHY, o hELRBEBATARANBEATIZLEREDSIETELELHIENHRS
h3. AMETIE, BRXFRIVYNTHS WKAH EKT DA RHfIC DSS FEMKGRERESEDE
ZDEKRDRMETELLELY, &<IZ DA R TIIBH CTEELERELDIEEZRH L. 22
T, PBXGHEABSZRAD, ERANM ERMEBENL-YMEEAEICOVNT, #HAYES
T—A—ELTHEZEBMEETLIZEIA, KIGHEMRBOYMESEBMES DA R TIEAEXMIC
BWIEERHLE. &5(12, KBHETONITHEKICEAET 2246200023030 N0BED
HKEEBRERALIZESA, /0—T10-4 RBETDORAENZRMEB TRECELDIENHALME
Hotz. TNBDIEMND, ZAMSr oI a3V AV NI BEBDEENEIEE N THEEEEES
H, BRELTHRIERDEEICRET HLEZONT-.

(2) HILBRILEVFFEEBESRTFOILRTFE—+H IV(DPPIV) A DSS FE M KIG K ER
ICRIFTHE DR

fZ RAEK DHNFEI RO L EIEBERILEDAH LI ENMENTULNSD, LD HEEERILEY
FREEMICHET HERLLTDPPIV I NTLNS. EERMARZRIZEITS DPPIV D& E|ZHA
SHMIZT =012, DPPIV RESYMZHITS DSS FEMKIGXDEREZHF LR DSy ELEEL
f=. ZDHER, DSS OFRERENEBRMBVVGEEICIE, TOBRXBEOREFLIC DPPIV RiE
SYLTDERDBIENRONF-2DOD, FERDETICHEWVEREROER(THELLE. —4,
DSS 5 EREZRBLOIELBEICIE, RBRHABEAKIZHIZY DPPIV RIESYMIH LT RAEIK
DEFHBEINT.. CNLDIEND, BRFEHOREVHHIVEIBEDOREZERFIZH
LNTIE, DPPIV SE D INHEI N ERBEFRICEH THAZENREIN T,

(3) BEHBMNRZTIZHITSDSS XD IREEREIT
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REMERTHIBEEE HICERENNAEEUHXGRICRIETZECRILL. BRANE
ZHIBLI-REFEMHDBEEEMRZETILIVINCREENHERRZ THESINDIOLGER
EQETORREEGENARONGN—T7, MABHRLALETEED 1/3 BEFTRDTLHL
EHRLE. COBEEMRZINET DSS R ELEGBICERBRERNARICEILTSHL
ZRHELE B%, BYHREOEERICAVOGNDIEMASELTERIEIERSN TG, Lz
AoT, BEOMAEFERRELFAEELLDIIICEMZRMLU B THBERIREERME
RZEELECH, REMVAMHAOD—DTHS INFa RUZDZRAKTHS TNFR1 DFR
PNTNHLEEICEMTHILERH L. TNFRT [EREDWRKRICEETHI LMD, HERM KA
FERDIRIZHEESSTHEMNERESNT-. ChoDERIE, BRERFZICLYAELL AP ERIE
EOETARERISZEZREL, BRELTHBREBESSVELICELLIBRMEZTERLTNS.

(4) BRRIERBEMEBNEL=FIRHEE DO MAEME T

HOHEMEREEIE, FICTEHHELELECOEBERALMONATNSD, TOREEICKVELGLIAE
ER%ELD. ZCIT, FRICERSNE-EHEDELD o-16-J Lo FRBHEEFEOEHEAVTIL
FHEAY DSS FEMKBROREICRITIIEAZRIILI:. TOHRE, BEEHEAVYIILLINEOESE
NEZDOHREEEICEAETHIEN RN, TOERBFLLTRKERNTOEEBRERLTNAICKY
FEINDHILERILEDDMENTHAREMEAHRINT . ChoDIEMD, 1YTILMEDE
BEAKXBGRAEEBECHILERILEVDBICHRELFTLIZE, F-RBXFHOOICHh R
HIEMREZ R T A-0I1CF, BREOESENEETHIENTEINT-.

NoDOMENS, AEMERFELTITHILENITHEOR LIZEAHLEFM MDY I3 B

EA/NYEX DPPIV OfilfEl, AEAMEFELTEIEFEZNLMAERREOKZRFEED
HIzkY, KIEFXDRERTBEDIRIVZETSE LA TSNS
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—MRFEETOISL 1EB 15, BR1250-5m3 D (BEXKED)

11/29(%)

—iREEE

(B DiRELH)

14:45(1) Corynebacterium glutamicum M) BE-F /U BILETERIIHRARBIZH FTEIR N RIEEE
DHIE R ELTHEET D
(AL KFRE) OFR #htt, ZEMA fE, FH X, #HA &

15:0012) EREEGEFRE~ADLAZEMNELEE I ARBOTOE—4—DEE
(AKER)OEH B, B &84, iU B ey &, #A &

15:15(3) BAHENICKBETIE T XARBELFORERDIEE
(At XBeR) OFF FE, WO 4L, Brp 84, Tl FE ey & #EA B

(BEE:f1B X)
15:30(4) Gluconobacter oxydans WEXT B2 DDTXANSUEREBEEOR —HIZEET 54247
(tXEE) OEE BB, &% FX, E2F B, By EF, AF EX

15:45(5) IJILIFARA I Streptomyces coelicolor ZEEIEL AL AMSFS
(At XBz#aie) OFIE BEAY, 1Ak FRA, F£B AR, WH X, X7 &

16:00(6) HEFER®D MFS bS5 AR—2—DHEEERHT
(ZEHEIKX BEX-E) O/NMU shx=' B X' Bk £2° Wi EC°’

16:15-16:30 {A&E&

—fEEE2
(BER:hEEEA)
16:30(7) NAARRELTHIEZHEDOFA
(ZEIKETI) ONE F=, &k K& TF XH

16:45(8) /N\TFTADEERSIZDT
(RREXAEYEX-8F) OES B WA &4 hiE £=, iR &8, HKHF &,
fmiE E Atk — =

17:0009) /NI FTRTEFERMKDBREI=VIZEETLIILF—HIFHIHR
(ERIX' AMEEKR?Y) OHWll TR &4 #hh' WHE XX', FE —t' 5 BR#H
WE &', &% REF? Hirt #X

17:15(10) M@EME o - LAY —EHEFEFEMEICET R
(EXBeK) O=H ERF ER F= & ZXE

13



11/30(%)

—fiREES

(ER.-EEHEE)

11:30(11) Cloning and charaterization of allene oxide cyclase, SmAOC, in Selaginella moellendorffii
(Graduate School of Agriculture, Hokkaido University)OPutri Pratiwi, Tomohiro Takahashi,
Hideyuki Matsuura, Kosaku Takahashi

11:45(12) EAYYHRITHIZE T R12—FFVI7ACC IR TTEER OB AEN
AL KRE) OFE ME, i EE 58 A%

—fREEA

(BER:&E7% H)

13:0013) AR LA ATIZ&KBTYH—HEDFRIRED LY (Toxicodendron vernicifluum) hhi> DSy h—+ &
T FDEE
(RIK-NAFRELF) OEAK X, ik &, #E & WE ER BR X#,
#M|AR Bz, EBE FX

13:15(14) EFEE/KE TO Oryza longistaminata x O. sativa X B R RMAREBT LA BB MEEEMEY
HEEREOBEEN
(dEKRRE, *HXEREYMH) OB &', flll HE % BEK R2'

(Ef&:BILES)

13:30(15) ¥ AAXFXF B-T WAL E—EHRIV NI EDELFHIEERRAT
(EXBER, dLESh OA/0 & X% BE' WF X' 4 =7 0HF B8
= AR

13:45(16) 4 RAEEL ADP-4' JLa—REORRKRS—F DEZRILEHELE
(At KEE) ORIE E&F, fIAH EA, 9% B, $H = & &FE

14:00017) RFFFR|AEYE TN /AU DEBRICEE T AHBRTIFRSA5 —X
(dERBEL, 2BHEXRAEE, *EREVWOFM E& ', MY H— ', £4K &R
Al F&ES?2 G E Ik RA BEHR &L F% E', KA &

14:15-14:30 {K &8

—hEEEES

(BER s &)

14:30(18) A F— Lo TIARUEARKICES T 5TL = ILERTSEESR PaxC/D, AtmD D REREHT
(XL ', L RFRE? ZWKER® OB pifg ', BFith X' & X2 HLE #—2
FIE 588 ° BRIl &2 KF) @'

14:45(19)  Cellvibrio vulgaris NCIMB 8633 DT+ R HIA RO DHEBERZT
(AtXBe-2) OBRTER, EHF B, FF &
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15:00(20) Gluconobacter oxydans B3 dextran dextrinase DETHA YT ILE AT OED & BIZE1> B 5815
(At XB2E) ORER #hth, Weeranuch Lang, 5E B8, BIL E¥ & HE A EX

(B SEAK)
15:15(21) PS/BER YU ASRT AT ILE ALV Friedel-Crafts 7 JLE Kt
AL KBRE) OthA & BKR Rz, BEX #

15:30(22) 4-Hydroxybutanoate SEZICFRAL-NAERIG T OF R F—ORAFEZEST
(kXzE) OEH B, EE BE, &4 &

15:45(23) EE MM E aurachin BEIUVEDT7FHOJLEMDERHAR
(ERBEMTOER) OFAK B, 4t #il, TK &R, FK shi

(R EKEH)
16:00024) Z7O—JHHEYMISLDTRACRTOY 5a-JFH3—EHEMEDIER
("dERE, 24 KEE)OLT X', Mgk EN2 Jlig M2

16:15(25) Z4F VBB LUVIA A/ b= ERAERHEERSYNOBERNMESZELMBE Y MM hAVIZR
XTHE
(BEFRAMETR *£EFXEZMEM OBK BEF' KL Bz ?

16:30(26) EFOF LTI DERMYAAHREEREZTDIERBIERER
("dERE, At XBeE) OKF KEBR? MOk =N "% BT B2 K& BB 2 B #7 7,
Nim @2

15



1 Corynebacterium glutamicum M) T B-F/VEBRIL ETBRIEPRABICHITEIAN REE
BrHIE S ELTHRET S
(At XBeE) OFJRE #hth, ZHE A, 1A KX #A B

L =) Corynebacterium glutamicum [ TEMTI/BEEBEEICLCAVLOATEY, EXELEELWMEY
Thd. ZHRETCHEAREDEILEVESXF—H (PYK) REZENFIRRBICEZPEEEMITLTET-.
PYK REMETILASVBEEZHTHIET FURIREH T THEELIESS, RAKRI/—ILEILE VB
DBEGEEERTEOICTFILATVIORBOBREENEILL, JILASUBEEENFEKRKY
1 30%tEMLTz V. AR TIE, £EBICKYBLIEEU THIEAF U+ R T IVASVBIEEEZHICBLT,
PYK RAZEENFIBRBICEZ 52 EEMBITLT-.

7k R RUER) C glutamicum ATCC 13082 D PYK REE#K ——
EEAFU+HEU T TEBEET o, PYK REKTIIEREHED pathway [ pathway
A H SUIFRE R OE TABREIN-. BRELATORE, o PGP~ 7 Glcose 67
S D OB (OAA) ~DEBMEE £ BL TETF LR

Pyruvate Glucose

ET 5, UL B-+ /U BIEETER (MQO) O EMIE T ABESh

o ChIE, PHFILOTF o BB OBEEEE (LT OAA f4 J\
EAMEML, BTG OAA ERMENIET H7=8h MQO DEMAMETLI: & | v
LHBENF. — AT, EAFUMBEMT L MQO EIZZIEA /
Bonthote. Chik, BEL OAA AY LA EEL TRt | (RHMeok™ 2oguante

SN ET OAA RRL AR RESN A= EHERIINT-. Aspartate MaIaTtgA cvele Glutamate
(1) Sawada, K, et. al., (2010) Metabolic Engineering, 12, 401-407 B. C. glutamicum O H AR B2 IR
2 EREGFREADCHAZENELIE I ARBEOTOE—4—D

(AtKRBER)OEH Bic, B 28, FIU b A & #EA &

ERLAMIET( XARBIFErORBRREICEAGEBERNHERE THY, TEENBLIE,D, EFERFHREIC
FEEBEADGANHFINATLS. LHL, EREEFRBICERASNTWSE I/ AREOTAE—42—
DEFIERONATINS. ZITAMETIE, BEREGFREANDEAZEMNLLT, EJrXRBEDLR—4
—TIEAREBEL, EJ( XARFHRXOTOE—2—DE LML=
[(FiEla-HS5Oh % —F (0-Gal) #a—FF b agaDEFIZ, UTOEGEFOTOE—4—%ERLIF7
BEORII—ZEEL:(1)EERBRBLEIONIBERDERLRF (xfp, F/)LO0—X 5-JVEE /T
Ih—R 6-YUBERAKRTNS—E; gap, FVEIILTILTER-3-YVEERR/KRER), QEICIYRIRFE
INBEEZONIBEEILRDELEF (scrP, RZO—XMY) BN fEES: cscBA, AYO—R/N—3F
—€B-TS59TS/VF8—E; fruEKFG, 7ILU+—R/F10—R ABC HiEfK). ChoDRY4—%
Bifidobacterium longum 105-A @ aga R&KIZEAL, TOE—42—FHTEADOKEREEL.. ChoD
THEMRSEMMPOREREE LS EH T TEEL:. EABRZOED LFEZHEEBRELL, a-GaldDtt
EMERETAILET, TOTE—42—DFEMEFMLT-.

(FREEZEI%YIILI—FEMRTIE, (1)D 3 KIZTEWL a-Gal FHEARLNE. —F, RIRTD 2)D 4
BHIZHITS o-Gal FHITIEN 1=, HREEZEZDHET, —HBOKT a-Gal FEMNLERLE. IS,
fruEKFG M7RE—42—ZBAL-#E, 1% )L 0—RBME TORKRELELT, 4%F0—RFMX
TH 100 £ a-Gal ;EFMEZERLE. COTOE—4—(E, FEETOE—4—LLTHERATESZEEZDNS.
LEDFHERMNS, ChoDTOE—2—LEMEHEDOHAEDLEIZLY, BMICIEL-ERBEGFORBED
REATIRETHHEEZOND.
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3 BRERNICRRTAE T/ ARBELEFORRRDBE
(AtXBeR) OF%FH FE, WA 4L, Brp 84 Fll FE ey & #A §

[ERELEMIEJ ARBOBREEADROERLEIEI(ARE - BEROMBEEAICIE, BEHE
ATHENICRRIIET( ARBEGFIEELTWNDEZZONS. AT T, SPAFEMAEZE
ZCre DEEDERZEIZLLT, BABENICKRI L EGCFEREMITIERTHIEEBMELTZ. Cre
DHFEBILX, Cre DIZEMECFITH S loxP ITHENT-EZIT B FH, Cre DIEATE 7/ XARELEBAK L
NOBRESNBZETHERTES.

[BEEBERIET, IoxP [CEVIEENF-ARIF /T4 UMt EEEF (SpT) D ¥ B (loxP-SpF-loxP)%& 15D
R4 48—% Bifidobacterium longum 105-A I8 AL, FE& K L2 JoxP-Sp--loxP A EAShI-tkE Z 4 HE
A EICKYRELT-.

RIZ, Cre BRBANYA—DEEEIToI-. REDIFERRTIE, TOE—4—%XRELIzCre BEGFD LFEIC
B. longum 105-A D23 L7547/ s DNA i R & ALT-S475)—%# 1L, BRBHEMNICRIET5E
EFOTOE—4—Z2@ETSH. CORTIEH, TOE—4—%2R¥#ELK Cre BEGEFEEOINV4L4—%
loxP-Sp~-loxP EAMKIZEALTH, Cre ARBET, SpEARESNENIEANTTRERELTHRETHS.
ZCT, Cre DERBREFETIED-HIT, TOE—4—%RIELT- Cre BEFDIVRY—LIEEEHEZTD
BEDEREREL- 3BEDAYI—F L. SND%E loxP-Sp -loxP IEAKRIZEFNEFNBEALI-EC
5, 2FBEDONRII—IZE T Cre DHETEKIBITHNZ S EITEDILI-. LAL, Cre DEBTZELITHZA S
CLIETEG Moz, ZORAIL, Cre BEFOLREENSDEETHIEEZONT:. COEEEHELT
B51=801Z, IRTE, Cre BIEFD LRICEEI—SIR—F—%5HATHIELHATLNS.

4 Gluconobacter oxydans WE.T 2 2 DD T XAV EREBEROR —HIZET 54
(tRz2) OEE BB, &% F%, EHF B, B EE, K# FX

(& = )EELE Gluconobacter oxydans ATCC 11894 [ZABIZE—IILDERETHY, MASNTTILLL
JIEMNSEET IR UEERT D, CORGERMETIBERLELTTFRANSTHAMN)F—+ (DDase)
FEDSHARSNTE. BEERISFESINIMENERE, MaO T2/ —)LimH KRB EOMERE S
BRAETNENARIN, BLIBRLESNTE . HLE 2055, #ias) DDase ITDOWTELGFEBE®
HMABRICEIOIMEEBITERREL TEfz. ChITKYHIRES) DDase (%, BXREELGVMRREBE T BREELL
=REHKXERL, T-—REH EICIE—RENRIGD BT FILEFEOWIENBHLMNIH-T-. FC
T, AR CTEAEBRISR—ECFENTHINBRHAETo-.

(HiE-#ER)G oxydans ATCC 11894 DIEEFEIHR (MRE S BRALADEER) ITH-TITL, BHEM
[SHTYO T L TERELEFESLUMRT 2/ — )L RZEFARLT-. SDS-PAGE EHTOHER, EEMHIC
TN BROARON, BEBENTSN—ICETHLMBESBROBEELERIROON:. MERE
PHEBPDOEEL /OB ELTHEZESN, SDS-PAGE &V native-PAGE fE#HTICHE WLV TRILBEIEZERL
fz. LD BYYH LI /O BERBEN) T VB L, MALDI-TOF MS f##fi%{To7=. DDase [t
DUTIREBEMTIN OS50, THEINBEE 500-4000 Da DRTIFREENSSL, HEROEELNTEER
TRILKSIZHRESINTz. UEMS, MBRER—EGFENTHLILHIMEINT-. HIRESERITHER
BIZHHZENTEINTEY, MBEROBAEENEDLSLEBICLILONEKLAF-NS.
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5 IILIFFRA % Streptomyces coelicolor ZEEIE AL AM SRS
(AL X)) OIS B&4Y, £k B, £5 HAR, H B8R, X7 &

MEER) MEVICET2HARHBRBORRIL, HHAVEEEZIDORRECREVMEDOHEI—TY
FELTHRILD. HHRAHBEOFKREZBEMIZ S. coelicolor 5/ L EDHBERIELEFITRAI—DHEREAR
WMETo. ABIFTILEFAVEEELLEVWA, S/ LLEICETLEAFAVEARICEAD S
g—glutamylcysteine (g-GC) ligase MA )LV A% (SCO0910)MTFIET B. T CAEZ D EEMHEIAE B K,
HS5 A8 —%FHT SCO0910-0913 BIEF DB ZEHA1-.

HiE-HERRUELR) SC00910 DA EBEREALT in vitro ICTRTZIToIHER, FHEYe-GC
ligase ;EMZRH TEf=. LAL, £ THS-GC LAAH#EZ SCO0911, SCO0912, SCO0913 RISt 1=
NEEMLTERMITRDLNENOT.

LMLZFD A, Mycobacterium smegmatis DII)LIAFA A2 (ERG) EEMELEFERIEL-HRE
NI, LBRREIZELY SC00910-0913 BZFILERGE B REEFNAILYOT THHEHEEINT-D
T, SCO0910BIZFDIIREIT IR, ERGEEREINHRLIZCENLRITRI—NERGEERKICEE
THIEERERL-.

BARE X° Mycobacterium BHIE (£, MEBRILMBELLTY L AFF L TIE%G<CERG EXMaFA—IL
(MSH) WA ENRESNTLNS. £ T, S coelicolor TIFELLNEYBEETHEIMARST1-6, MSH
RIEKRLBELBERLLFCMEMEICHIIRZIEDEREZRA-. TOHKEERG RIEHKITZLDESA
TR LY, $HZBEIEKRICEWTEECTH-=. LLEDFERMND, S coelicolor | ZEWTHEILYE
ELTERGHNEETHIEREINT-.

6 HEEERDO MFS FS2U AR—42— DM REER T
(ZFHEIKXK *BEX-E) O/NMU shx=' B X' BE% £2° Wi EC°’

MREER) B2V IL—THHELMLE-EFBEOEES7I/BEEICEET A5 RR—42—2
731)—VBA(Vbalp~Vbabp)DHEREMEREZFITIE, MFS SV RR—A—IZBT S Azrlp, Sgelp MNIA{EIZR
HEND. Azrip, Sgelp (& Vbabp LRIFRICHIRRIRICBTEL, Azrip (E7 YV —ILRIEE YO Crystal Violet(CV)
%, Sgelp I& Benzopyrene ZZNZ NN ANEETHERESINTLVS. — A, VBA RSV RAR—42—E&
FAl9 B Azrlp, Sgelp MIEEMTI/BEOHEICLEETAAIEENEZOND. Fi=, Azrlp LR HiE LT
RfEIZ, REIFED MFS bS5 RR—4—YJR124C WEET H. AR TIL Azrlp, Sgelp, YJR124C M7/
BEOZERIEIE (TR 5T AN EIMREILT-.

AiE) Frk BY4T41 ¥RE Azrlp RIB#K(azr1A), Sgelp RiE ¥k (sge IND 72/ BREIEF M Z, BIDIEICEKY
LEELf-. REEEXROMBBERICTI/BEARML, IEBMEISEOICKYMEELELR. 2EL:
LtEREDDTI/BEEEZ=_VERYVERICKYAIEL, BRICBT7I/BRYAHAEEEH Lz FH(C
39 B azriA, sgelAE LT yjr124cADBEZHIZDNTIE, BHOMAEIEICN T 2B L DEFDZELEX
RyNEIZKYFART -

BRRUER) B4EHRE Azrlp RIBHK, Sgelp RIB¥DT7I/BENEFMHZHATI-ETA, His ¥ Lys DER
YAAHICERITRONIEAN STz, —F, Sgelp RIBHRIZHETDH Arg DEYIAAH TIEEFEMRELLB L T2EIFEE
DFOMREonTz. COFERMND, Sgelp [F Arg TR T HENEFMEH T HRIBEMMNTRBINT. F, XK
whik &Y Sgelp RIB¥DIETEMN CV IZPAEEZ(F1-2EMND, Sgelp AN CV MRS IZHIE I 5182 H T
BHATEEEASRIEENT=. BLL, Miconazole AY YURI24C FRIZHE D IETEL HMAMIZEEL-CEMD,
YJR124C & Miconazole #&ZRAMNICERYALHEEEE T HEEZIONT-.
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7 INAATRELTOIREZEDOFIA
(EIKRRT) OMiE T2, £k K#, RE AE

(AEER] £F BREMEZESCNAMAIAABROEEZEENELTIND. NAFTRELTERHERH
BLEVWZEZHRGEYMHLAHARINTEY, BRTETEHLAZEITOND. AMETETWHORE, £
EXOREYTHHITEDEEZMHLEL:. EOELEBHREFELEVVENTHLIN, TNETNIFIRE
LTEESNTIGL Sz, BREEED 1~3MELHHDIE, h—r—3>, TLTNIITHEN-EYFE
MIBTLIEZ (T, RO ELERTDHIETNAARRELTODERAMERIILE:. hOOMEIZEIYTED
ENREOOLYEREDERHEREFOAMBINOTVVHBRED AR LEBN-FEEE ODIENH, -
1-.

[AiE] SEHEITEEL, 2cm (ThybE, OB LIEOWaring blender TRiA A K EH(Z 3 HREBEERE)
%, ABLI-. &5, §21R105°C, 24 RS E, Q3L T 3 HEOYMEHHLIEQEITo1-. IR
BUBELET S0, QYEBEROET, BEEIILQTHHMILEToT-.

(#R] MHOOBLUTEDEDRAH IYEMBRICL > TEBEMICERICERTIEREN AL,
FHED—R—2a>DEISITFEHSEHED 500-600mg/DWIHEIENR SN, LHLEAD, /ASHh5
BOBEIEDEN. 2 BEIOBBNEICE>THIE 650 mg/DWelEfibhbiUEEEEDHEEAHLT:.
H-h—r—avDMBREEMHOOLYVIEELHIEEME )V = VEREBELTLSS, BRELTIE
ETEDBHEDEN A, BRICK>THABED—HABIEIN, NEOENBELI-ATREMEAE R
bhtz. &oT, HFEH—F—LavERDOLERFEDNAFIRATHIZEN TSN, S5, FHiX
EREEENRELEL BEFHAINTOSDTHLENAFIRELTOREEEEFDELNZS.

NI FRADEBERDIZDOLNT
8 (RREXAEYESX-8F) O B WA B4 iE ¥=, AR &8, & &,
miE 5 Fit — =

HARER)/\YF R (Rosa rugosa )&, BRIRED/NZTHY Japanese rose EFEIEN TV, NFFEDFH
ERDICETAIMEREEXZL<HIN, N\IFRIZDOVWTOHREIFDELD. KHETIHANTTRAOEEIZHFE
SHEBEEADHEBRLELUIC, TID, FERS DERBADOHERBICOVLTHREL:. £z, ThETOMREICH
WT, HhbhnlL2iE5ED B —glucosidase BIzFDHFEZRELI-. 2T, ChoEGEFEABREEZEE
ELERBERTHEBRERREIETHIILEHEETL-.

FEBRRUER)N\TTRAREBEENSHMAET 6 BIEICH T TRERL, BRAERIZEER-80°CTRHR
7Lz EREICEREDHLBRIMOAEEZL:. FEES DO EIZIL Dynamic-Head Space i&% F
W, NYFREELYBREINDEIFERDE Tenax-TA ITIRFESHE T, GC-MS TH#HELT-.
B -glucosidase JEM (X, WY FREFIYFARHL-HEERIC, EE ELL T p-Nitrophenyl-8-D-
glucopyranoside ZFAULVTAIFE LT=. Dynamic-Head Space ;EZAWVE=EER S OBRBLESOER LY, TE
5 1& phenylethyl alcohol, citronellol, geraniol, nerol, eugenol THoT=. FER D ZRFIZ DR ICREX
Lo RBETLE:. TORBRFETHEONIBLLE:. IR KLY, RAEERBICE>THRE=E
NERTHIENHELMNEL STz, NTFRAD 2 FEFED B —glucosidase BIZFNI5, DEDNKBEZAL
-RIERTAMRBEL, B -glucosidase SEEFHLTLN=. BHE, £53—HD B —glucosidase BIZF D&
RFZREAPTHD.

19



N FRIEFBEEMKD MBS ZUIZEETLIILF—HIFHENR
9 (ERIX' AMERK?Y) O &' 54 # ' WA XX, FE —t#
=% RE' WR &' 8% REF° #HiHF &X'

[(AEFER] /\TF R (Rosa rugosa) IEILBEDBFICZEBELTHEY, EFIETEITHKLEHRKDEHL
EELTAHLLATWS. KR TIE, I HTFLILXF—Z5IEREITVAMARNSDTIAILATAI—5—
(ERFEIVELVAS/INIIV) MBITHT HN\IFREFBEDNE LVCEFBEEMKSEEI =D
B% in vitro TRz, Ffz, (FABFIZOLVTEREILE:.

[(BFiE] ARENTFRIEFDKE LU 505TH2/—/)LEYERE L. SyMFEEBRYE B MAEMEE
RBL-2H3 (ST FRMHE= (IR EBEL = (TIRT SO0 1) EFRML, AL I LA /T4
7 (A23187) F 1=l IeE- BRIk VMM S ME SN HERFZIU % HPLC/H AR TEELZ. F2, 7
R EHEE YA NEY (PB-3c) ZRIHRIC A23187 IZX>THRIEL, i EhdO04ar) T (LT)B, %
HPLC/UV TR ELTz. E5I2, DIRALTAYTAUTICKYHIBRAS T FIVIZEME D UL EfE
wrLli-.

[(HERRUVEE] N\IFRAEFHMEDIEIR) I/ —ILEELEH, TOERDIEMKSBHELZ0THS
TIRITZ2oOU I TH-fz. NIFTRIEFHEMEIUTIIITIOOU 1L, A23187 LU IgE-H R FIK
[2k5 RBL-2H3 fll@M 5 DER AU F REKRFMICINHELz. £, TURISIOPV TIXLTB, KREZE
MRz IBITTIRTSOOU 11X, MRS T FIVEEWME THS Syk, Lyn, ERK, INK D EE{EZHD
FlLT=. UEDERMND, NIFRIERFICEENZTIRISOOU1E, VT F I GEEEFIHTEIEIZLD
TIM7UILX—ERZRIETHAREMARIBSINT-.

10 BEHE-ILAVF—CHREEFENEICEHTIHR
EXBeK) O=H ERF ER F= & ZXE

HEER) a-YLadqd—t (& a- VI FRERENKSETIEZRTHD. MEYBE-TIL
AF—EOEERITHMMEYEYE, 9MILABEa-FNLALF—EDOBREFL HV BEIZHT 910
IWRERERTBHENDDH>TWNS. T, BEETIH/NEEE -V LIV EF—EOREFNMFEE LT
MEMEZELTHEY, BREQDABRZECAVLVONATWNS. KRFEETHE, BEEYHED - IILIVT
—tHPHEEFHMELIERTIBIET, IBEOCBENSETIOEI/—LBEOTIOOL U EDILEYE
HBEELTE. ZCTAMETIE, 2012 FICABERAFTERELEZFEEILD o-F Lol d—CEHEEEHE
MEDIFRETo1=.

AEBRRUER)2012F4AICHEHNCTREIBLEFEDRENI T YO AZ/— LB EH B ELT,
a-J LA —CEHEEHEMEORELZEN-. HEYOBESERICRIESVVEEEEERLIZr-I4
J—ILVEBENICEENSEEEEMEDEBEH A= SUAT DS LA ST74—IZH#L, Y00
RILL-AR/—)LTHEELIZESA, Frd, 3, ANSVVEETEMHZRL.. RESVEEFESHERLZFr3IBE
V4ICEENZEEME L, HBESPTOHER)IHRAT7FILA) (PO EFEENT-. Fri28FEN5ME
EEMHMEORE -HEENLIH, BETHILERESN, REFMCEEEZRIATTHS.
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-l -l Cloning and charaterization of allene oxide cyclase, SmAQC, in Selaginella moellendorffii
OPutri Pratiwi, Tomohiro Takahashi, Hideyuki Matsuura, Kosaku Takahashi
Graduate School of Agriculture, Hokkaido University

[Background] Selaginella moellendorffii a lycophyte, is the first non—seed vascular plant which its
genome has been successfully sequenced. This lycophyte represents as a resource for further analysis in the
early evolution of developmental and metabolic processes, such as jasmonic acid (JA), in vascular plant. In
octadecanoid pathway, allene oxide cyclase (AOC) is a key enzyme to catalyze the cyclization of an unstable
allene oxide to produce 12—oxo—-phytodienoic acid (OPDA), a biosynthetic precursor of JA. In this study, we
investigate the presence of AOC in S. moellendorffii and its characteristics in comparison to higher plants.

[Results] The AOC gene was cloned from S. moellendorffii The ORF sequence of SmAOC consists of
738 bp which encodes a protein of 245 amino acids with a molecular mass of 26 kDa. The result suggests that
SmAOC is located in the chloroplast and is actively involved in octadecanoid pathway to produce OPDA, which
is similar to those in the higher plants. Under wounding treatment conditions, SmAOC was up-regulated and
the amount was started to accumulate after 2 hours of treatment. Moreover, the qualitative of JA-related
compound analysis after wound—induced treatment was monitored by UPLC/MS-MS. The result showed that
OPDA, OPC-8 and JA were dramatically increased in wounded—S. moellendorffii Furthermore,
characterization analysis of another putative key homologous genes involved in octadecanoid pathway in this
lycophyte will be important to elucidate the evolution of JA during the time of evolution.

1 2 EXYIARITTIZE T H12—FFVYIT7ACO T UBETTEER DHRERET
(tXBEER) OSE ME, Wil XK=, 518 A%

MEER)FIVITH/ALBBIEICSVYREVBOE SRR THY, 12-FFYI77/P T (OPDA) 11
EDAXVIEVDAEICEHEELTWS. EFEMIZENT, £92TH//FERICEAHLITELEETH
BTLUFAFIRIUA—E (A0S), FLUAF IR HIS—E (AOC) BLU 12-AFVI7A NIV BRETTEE
% (OPR) A BAL IS TS, Ffz, OPR [&, JEXRARED OPDA ZETT DY IL—T 1 EXAE D OPDA
LERXTEDTIL—T I IZH5EShDE. —F, BEOETIENTHDIEAY)H KT 4 (Physcomitrella
patens) IZEWNTIE, 9 TIZT A0S & AOC #a—F§ HEEFMNIA—=2T SN, TRODMBR IV INIE
DERIFHEIESHFEYERBETHLIENTRINTILVS. LHL, OPRIZCEATIMBHRE LN ETHINT
WL, 23T, EAYYARTT D OPR BinFEI/O—=2TL, TOMEEZHENTTHLEBMNELTHE
#{1o1-.

AEBELUVER)EAVYHRIT DT ) LT —ER—IAMD, 75D OPR &{EF (PoOPR1~ PpOPR7)
DHEENTEINT-. ZHBITOER, PorOPR3, PoOPR6E LU PoOPRIMNT IL—TNIZHEEIhBIEN
RIS, £ T, PoOPR3 B &Y PpOPR6 90 —=2%J L, A AV INVBEENTNEELE:. £
LERWTEREMEHELERE, PoOPR3 BKLU PpOPR6 (FFHIZFIL—T 11 M OPREMHEH DI EMNGE
FBENt. IoIT, YRR TOMEELHERT 518, PoOPR3 & PrOPR6 MBEIRIBLEEKETNETNIE
HIL1-. OPDA DINAEZATEL-HEER, TEHKD OPDA ENBFEM/RLIYLBLLTNDRIENFERSINT-.
F1=, OPDA AMBHICENT, HFEKRKIVILZEEKRDOEBTNHESN S LLHERINT-.
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-l 3 BRSO ARTIZ&BTYH—E DRI EDILY (Toxicodendron vernicifluum ) H D
Svh—tEEEFDERH
ARIX-NAAREIEFOKLAKR X, K i, BE & Nk ER, B[R X%,
]} Bz, EB FX

MEER) BFECEDE REFEVEORELGEEXZ LHERALGBRTHLIIVA—E (Lec)EE
LTWS. BHEETIE, S5 BERD god BEFIOE—RELDVM TN REEFRERERIE—
pChG ZHEELT, TOERAMICEALTEMLTE . —A, BEELTRAINSYILY (Toxicodendron
vernicifluum) DEHRIZIX, BHROEILICHEL Lec NEEL, TOEME pH (FIEFEHE Lec LYHHEICE
WIEMNRESN TS, LIzA - T, REFEVMBEOEEILLGECE, HFEED Leec KYEDILY Lee HY
BLTWAEEZLNS. LAL, VILVEIKRIIKRERAEUIEYETHY, M2, Bilikl=, BHELTORH
BHRAIZELN TS, KHETIL, pChG RIA—IZLINKECFRRBEROEILEZEMELIZ (4
SYN—EEEFUccNDBERBICEALTE, JILY Lec DUAETICKIEBRBEEZBMELIZVIILISYD
—EEBEF(RVIcDEBEIZDVNTHRET 5.

FiE-HER) epd TAOE—RITKDV AT lecl BIZTFHRIANYF—pChG—cLIsBALAET D Lec HHE
FERRLI-ETH, BEKRITEAN2ERL Lec ML, BERTOEHOHINERTE. 12,
RT-PCR ICKYBARIA—MNOLDEENHERTE . — A, BESILOESHIHFL TOSRMATIRIRL
=W DEMND, Rvicc DEBZRAT-. MELEZRDENSF—2ILRNAZHIEL, cDNAZERL=. X
(2, BRENDAREKEWD lec BIEFMOHESNSTI/BERIIEREVEICBETSA/~v—%TF 1L, PCR
1121, TDHR, Rvicc iR EHETEIND 4120p DETF A B/ONT-. BE, COFHROBRAD R lcc [FHR
%3HLIT, Rvilcc BIEFERIIDREZITOTLNS.

-l 4 RN K B T Oryza longistaminata x O. sativa X R R RHAREB LA REBBEEEME
MBREBBEOBEX
(It KB, ‘HXEREMT) OB e ', dill HE 2 BK Rz

MEER) AHEE BLUXRFENEREAEMCT20EULEFIEEEL, 10 ELL LINEYH EED
BHHLEBELTWDSERER/KATT IVAIRED Oryza longistaminata & O. sativa subsp. japonica (LEH
NERXBSEHARZERRBEZRRHARICONT, ZOXRBEBREEALREMAEYOEEDEHEH
BMELTWS. COMRIE, EEKBTHELLZIOELBELTEELGVLIARENHFINDII LN, EER
ESHMENEDRBEEBHEEFRRICILIT, ARKRERMIBL-.
AE-HBRRUER)EZBRKATOI R EBEMEMBEEORENRELEBIT 5128, 0. longistaminata X
O. sativa RERRIEITOVT, BELIZER 18 BLRMBERRMATOBRATE, EF6585&LEIC, £
NENEBRER 1ER (T ALE), 9EREEG AThE), BoRIZERPOATA)ICTELETHED
BHRZEITof-. A RRIXESBIZ 1 mL TE buffer WA= T7IIAVFa—TH, RNTs—ILTEL, ZDEF
DEMETYRURILIF21—T (25, DNA fiiFvk Isoplant I T DNA BE1E##HT% B RI&L71- DNA
%#17o1z. E£1=11E DNA (T IsoileTHIH L1=.

EHREEARY ILEXKE (DGGE) R THRLNI-EEX DNA NV RDIEEERIIEHH, TNEAD
MEMBEDOEIELGLDOEREEL. BIEKBAEEFEIEKBTIIEHBERISEOMEYBERICKETLEND
NERHoNn, CORFILTOMENERICERETREZIILOHEL-BEBHNOREERS, XHEKR
HATDFEEEBICEEITHIRAIERMEDHS, 20 FEFEEKATORERRRBFIROESNINES
ZHFTEZOREO—MEHREIND. MEVOREESBICHEERYNDNOTHEY, NEE TSR
HHRAIREBRRRBEA LAV EERBRZTIFETHS.
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1 5 YOARFTAF B-TINALE—EREV NI EDELFHIBERRT
(EXBEE, LES) ORO P& EXF BE' Wl ', SHF =72 0 #M '
& BRE

MRER) B-JLaLF—HE (BGLY) (F&FEL -V I FDMKD EEETIBERTHY, f-72
K, B-ASOFFREIZERT2EDEH 5. FD%<IE Glycoside Hydrolase family 1 I 8Easn 5. AEEER-
DEERHEMEIZHTHY, EYTIEHEEDNKE, BHEHMECENRILED OREEIEEEND, HRLi
AIEBEEDRSICEETAEEZLONTLS. LHL, HEYDS /LT BGLU BEFIIRELELRFI7S
Y—%ERRT BH, TORTHEENERAIN-ILDIET—ETHS. 2T, AMETIE, YAAMXFIXFD
BGLU OHT, A RICE T2 HUFILES IV YOV B OEHEA (SAG KU TAG) Ik EEROKRED
4", BGLU12, BGLU13, BGLU15, BGLU16 &1, BGLU17 DR T & 1To71-.

FE-BRERUELR)KZEEFD cDNA % pET32a [CE AL, KAFE Origami (DE3) ZALVT N RIFIZF
FLEXL VBT E LY His 25 5B LR Z IV NNIBEEELE:. ALaaV R\ VBELTEESNE
#H#2 2 BGLU13, BGLU15 KU BGLU16 ZEXKBIRIICE —ICHERL:. BEBRO 1 mMp=—baJz=
L B=45 LA R (pNPG) [Zxtd B EESEME (X, BGLU13 AY6.19 U/mg, BGLU15 A% 8.06 U/mg THo1=DIxt
L, BGLU16 (£ 0.118 U/mg &{EfEZRLT=. BGLU13, BGLU15 &1 BGLU16 [ELV T It SAG +° TAG #IF
EANEMKSEET, YyikO—X, SIFYEA—X, £OEF—X, pNPG, pNP T3 K, oNPG (20K 5
EMERLE. IN6OFTEITFIEA—RITHLTRIE W kK, BEZRLIz. LLEHS BGLU1S,
BGLU15 & T BGLU16 [ SAG *° TAG &L\ o-EEHEARTIIAK, MR ICHFEETSL-13 T ILh> DR #E
[R5 HIENREINT-.

1 6 A XREEL ADP-4 JLa—RAEORRARYS—F DEERILFNENLE
(Gt RzE) ORIE E#F, FIAH ER, 9% B, §H == & FE

MEE ) ADP-4 )La—REORARS—E (AGPase; EC 2.7.7.27) (X a-4 )La—R 1-) EE ATP %
BEEELL, TUTVEESRIZHE THM—D Y )La—A 5K ADP-S )LO—R (ADPG) DA RZfE T 5
HTHD. HEW AGPase [TEHZ 2D YTA=Zvr 2 DT ONOHAIANTOWERTHS. T 3-KRAKRY
1)) B (3PGA) TEMESHh, B#EUVE (P)THEZZT57ORTIVIEBRTHS. LHLEMERL
AGPase [T HHEMEICL>TTRRATYVIHEMENERLS. AF LXPOLTHEBREITZTOXTYY
EFICHTEEZHEFIFRIAVLDIIHL, FOEOQS P/ REEEZTORZEESL. LHALARIZHE
LTI OB RERAWVEZEBLANASNTELT HFMNTHATH S0, AR TIEAREEL AGPase D
A BEREAVCTEEE ORI EToT-.

FE-RBRRUER) A RIEIL AGPase ZHEM T 5 2 FEDEIEF (0sApL3, 0sApS2A) MDARVEKIGHE
TOAEEIZREIEL, KIBE D AGPase B FRIEMTINODELRFERKRIE . 2 BREOATLY
AYRT S74—ICKYRERERERE, ATOMEAREHES L. ADPG D EEMEICE OESHRELI-EHE
pH (X 7.5 THY, EFRE(L 40°C THoT=. KEEFRIL pH 5.0-8.5, 30C LI T TERETH>7=. 3PGA L Pi D
EEERRNDE, RRRED 1/2%5%2% 3PGA RBE Ay (X202 mm, Pi EFERDRED 1/2%5%2% Pi
BE [s1£016 mM THY, ABRIITZTORXTVYIREFIZREZMEETRT AGPase (A; 51 0.2 mM ATF) KUY
3PGA 2T A MEAMBENCENBASMIAE DTz, -1 mMPIEETD Ays H 262 mMI=>=DIZXL T,
Ls([F3#£7ET 5 3PGA BEIZEST 016 mMFEot=. ZOIEM D, KEEEIL 3PGA [CXDEMHIELYE P&
HREDEEELVERITTVNSEE AN
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1 7 RNTFRRREYME T H /AP DEESRICEESTAHRARNTFFS45—R
(EXRBE-IT, *@BHEX-E£F, REF)OFM E& ' A K- ELK BB
Rl FEZ B RS AR RE AT ST BKR E KR &

MEER) RITFFREAEMWEIIH /ALY PM) [FEERVNRIED TV FEREEH,
WD C-R7I/EEECHIZL 41 (NVKDGPT & NVKDR) A% 5. PM (FIER2 RO MEDTI/BEESTIEN
5, NRPS [CKYUEBAFHEINBEHETINSH, —fZIZ NRPS D A-RASVDEBRHIIBEBTHY, C-XKD
ZHMERATELGL. KEEHD PM DEARKICEKEFLEBTZITo1-.

AEBRERUER) PM £ERORSTN /LBEITETVD, HEEAREBGFIZRAI—ERELE.
AISAA—(ZIE T DDTI/BEEEMHILTEDE KR NRPS [IEHEHET, HLA-, T-, C-FA(V%E 1 DFD
H9 %3 DD/INEHE NRPS WEFEHETHNDHTHofz. iz, C-RKD 2 FBEDNEINEEL 38 7I/BHLHEDS
ORF £ FEELT-. ULLEDFEEMND, NRPS D A-FAMVTEMIESNI=TIZIILT I UFERN T-RA(Y
AO—RENtzt&, C-RASVTYRY—LHEDRTFREMBETHEFELE. LMLMEBRIEBRZRAL:
TT=L—av BB TIIEEMNEEERE TELGMofz. €T T NRPS REKEEBELFER, PM &
EMEHFELTLVCENS, K NRPS (X PM OESRKICESLAWIEAFIBAL . 22T, ¥95X8—RIC
T UNT) OV FERERTFREMRESEIBREGFEERL. RTIFFRRAEMEDOEESKTIE,
BB ATP TEMHILSNBBENZ NI END ATP HEAEF—IJ7Z2H DBRFFERLI-FER, HEERMD
ZEEETFERHEL-. A BREFZL, ATP EETFTIZZIILIT I UFEERE NVKDGPT LU
NVKDR #RIESEBI=#ER, ANERTITFRESLEERMIEONT:. CThETRIFRERZKFNET S5/
T—ADHEEEBLARBERINDNOTOHTHS.

1 8 A= ILoTFIRUVEARICEET 3T L ZILER#EEE SR PaxC/D, AtmD DR RERRHT
GERET ', bR 2 KRR OF g ', Fith &' & BEE2 BL #—12
FUE GEBR S R ZER2 KF| #

MEE ) Paxiline [FRBHLGAVR—ILSTILRUTHDB. FifiF <&, Aspergillus oryzae ZHN-E
FERIBIZKY paxilline £EERKITWHEL 6 DDEBEEFEINLERDEEEZHSMIZLIZ(1). LHL, FIFEK
[GZE A% L geranylgeranyl indole(GGDZEA M T 5 PaxC NDENEL XS, Y5R4—IZHFEEL, TLZILELBE
FHLHRIMEA T S paxD DOEEELREFRBALEALEL. E1- Aspergillus flavus PNEFET B paxilline 381K T
H5 aflatrem DEESHBIRFITRAF—ITHFEL, TUILVEBERLMERAMEZE TS atmD EixTFOHEE
LFRATHD. TIT, X PaxC, PaxD HKUWAtmD EBLZDAUR—LOTIRUEELEMEREIC
RAUWGHH7G AT E1To7=.

FE-ERRUER) (1)PaxC [E, indole-3—glycerol phosphate (IGP)& indole IZ GGDP ##5#L, GGI
DEREMIETHIEN Moz MEBZAVTEREEHZROIER, IGP NEOEETHHILHEES
Ni=. E5IZ, PaxC [ farnesyl diphosphate (FDP)% IGP & & Indole [Z{FHAL farnesyl indole (FDZ &K T
HEMHHLALTLMT:.

(2)PaxD, AtmD &3,(2 Paxilline IZ DMAPP 85789 2iEME AL TULM=A, BASNTL DL EDO M
ENELOTLV . EHICTHEEER(E paxiline £ &R EATEH S paspaline ©° FILEFELT-A, BASNT-
TLZIILEDH, B, regular/reverse TBIRMEMNEHDIEMNEST=(2, 3).

References: (1) Tagami K et al. J Am Chem Soc, 135, 1260 (2013). (2) Liu C et al. App/ Microbiol Biotechnol, in
press (2013). doi; 10.1007/s00253-013-4834-9. (3) Liu C et al. App/ Environ Microbiol. in press (2013).
doi:10.1128/AEM.02496-13
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1 9 Cellvibrio vulgaris NCIMB 8633 DY+ BIA RO DREMRHT
(dtXiz-2) OHG hHER, E5F B, F# F&

MEES) C. vulgaris NCIMB 8633 IE, a-HS5UrF—+t (Aga27A), B-X2 /P& —+ (Man5A) TV
J—RAEMILER (EpiA) , BLUKEERMI/NVE (UnkA) Z20—R 3 5 EEGEFNOHIELFITRE
—%#D. EpiA (X, B ABREZAVTIV/—RZJLI—RIZEHETIRIGNERSATNDA,
Ruminococcus albus NE1 & &1 Bacteroides fragilis NCTC 9343 BHE+OEA—X 2-TEAS—+ (CE) &
FTNEN 33%E LU 39%DEFIE— 1% RT. £, UnkA (X R albus X B. fragilis HE~<> /LT )La—
ARRKRYS—F (MGP) EFNFN 56%H IV 66%DEFIR—HERT. Thidky, EpiA & UnkA IEFh
Fh, R albus X B. fragilis [CRBNT=EIIIV/EFA—RADEMEILEERT BTV /PIILT ILa—R (MG)
DMV BDBEMIET HEHEREINT-. F2T, AR TITEpiA & UnkA DRI Z BERZ AT, BEEH#AE
EMTLT-.

FHiE-HRERUER)KGEBL21 (DE3) #ZRAVTHIEZ EpA S UnkA Z& R EEL, EXRKEMICE
—[ZHDFETHEILI-. EpiA &, BE3RD CE LREIFIZEOEA—X, 59X, BLXUTU/EX—RIZHLT
BLEMIESEERLE EENREEN IV /EF—RITHT B k /K, (X, IV /—RIZHT HIED

1000 fESETH>Tz. SDOIEMND, IV /—RTIEEL, RV/EF—ZAD EpA DEDEETHLHEEZLN
f=. 1=, UnkA [EMGPEttZRL, BRIGTIH a-vo/—R 1-VBEHRER, I a—RADHEZERERE
Lf=. S &Y, UnkA & MG IZHFEMZ MGP THAHEFIEESNT-. L EDIEMN L, C. wulgaris IZEWTH, R
albus %> B. fragilis EREI#KIZ, YV /EA—RX% CE EMGP [CXYEME-M) U ELBLTRETIEEZLN
1-.

20 Gluconobacter oxydans EH3E dextran dextrinase ESEA VI A A OEOERKICEDL
5 fEE
(At XBEE) ORER #hth, Weeranuch Lang, HE HIE, B Ex F HFE, AH EX

MEES) EEAVYTIILIATOEL-IMO) X a-16-TIILALKEENOHIEAEN 10 MO ZHEETD
HETHY, ISR/ AFBRBEBEONAFTTRASEVTAREIZHTEET BT —EI4N”BELATNS.
Gluconobacter oxydans BB A5} dextran dextrinase (DDase)ld, MEERFE EMEIZLYTILAA)THEID o
-1 6-MEANOHIZHET I ANSUEE T SH, DDase DCKRIGHIRRIA (A 382C) (FEFFAREER (WT) &1
BLTHEMIC L-IMO #5RTEAIENHALMN LS. ZI2TIEK C KIGEIIZEET S L-IMO DAEIZR
HBEBIZDONNTHERETLT-.

HiE-BRRUER) DDase(WT £&UK C RinHIBRAE) FRBEEBEELLTEEL, N7 T4 =Ta—
OIS T74—IZKYRERLTz. L-IMO [ERILIAFHF—RX /TILEATZF—R (GG EHBFELT
DDase [CKYERIL, HHET D a-14-#EEETAERBARX o —73I5—FICKYBKRELIZ. L-IMO [E7)La—
IWEBGEICTREL, TOEREF T/ —ILREEICKYEELTz. WT B KU A382C TL-IMO Z/EHLT-
ETD, GEGTIZRLTEREN 21%E KU 41%(w/w) DEIE THo1=. CRIFDEIRLI=EB5 (T2 DD HELE (B
BLUC)MBHS. BE KLU C fEigE REHI>-HIBRAZTN T A364C HLU A255C TlE L-IMOEZFh
FhABEY 22%DEISTERL-. 2OZEMD L-IMO DA FIZIX DDase M C XKiFfAlI=éH 2 B fEEH
FELTWALERISNT:. AR, BMKEEX-BREXRZRMMEHESEZTALTIThONI:.
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2 1 TI/BAIUAIRIRTILER V= Friedel-Crafts 7 JLAEL RIS
(Gt REE) OMA 1%, BEK RZ, BK

MEER)RIVVUASF(SUIRTIVIE, BR-FHERLLTOMHREFLLNS, TERIALTEHY,
HENTEETHLII DD, RIFFEAHEAKISAASNATWS. ARETIEa-TI/BOFRFEF AL
Friedel-Crafts 7 JLE RIS (F-C R IZED a-FI/7 b DERRIZHL, Su TRTILARIGEEREHE
DNSGURADENT=BERT VIR F—E55TEEHELE.

AEHBRERRUER)TFAMED SUTRTILEARLIz. ZIIZACLZEMR, RUEUAEES, 710°CDE
HTTF-CREEToz. RIGFIZHITESEIENBEEINEI LD, /VOAMPVERVTHELIRIGE
HOBREET Iz AVAADUIERFRISILEARDLE 2 DS, a-UDIMALNRETHECTATLE
—MELDIEND, H-NMR [ZEB T DHERENFAREIZLEDEEZONDS. a-MOILEKEMEE (LIKE
D-allo{k, D{k& L-allo A) Bl TIX, '"H-NMR THIAIL L IMIBBELRERRSNT-. SHIZF-CRISED R
ROMWELELFER, oGO KIEREFSNTEY, SEIIEEBISHNIENBAELMELEST-.
TFA-Phe-0Su ERVEED F-C RIGICEWTIE, A FRIREERFIZAEAVEVRED S FRIRIER
IGUARERSHh, ERPMOINEBFTEFNEFN 27%, 52% o= COEFMEERIE, REEESLIULACLEE
DEICITEEINGEN oIz, Fz, FEERIEEMDORDHYIZCH.CLEBELLTRWNZESS, P FARIE
RIGEDHERIT ENTBEE STz, —ATEBEILEVDTILTHET2—HDOKRETIX, 7=V—IL
FAVWSBEICESFRRIEDOAHADEIY, 7 FRBIERESINZSNT-. BEE, TFA-Tyr-OSu ® F-C
RISIZONWTHKRIIHRTHS.

[1] Alan R. Katritzky, et al, J. Org. Chem., 2005, 70, 4993-5000

2 2 4-Hydroxybutanoate SHZIGHL-AERE 7 AF R F—OBAFKEE
(kXBRB) OEH B, EE BE &4 &

=B = Tuliposide X D—glucose |2 4-hydroxymethylenebutanoate $EAVIERRLI-ILEMELT, Fa—1vy
TOHNMHHEINDZEELRZRRBEYMTHSD. BHAERZEITHUVT tuliposide B DEISEA P AR D TEH
PMNITIMAMET IRENERINT . HLFCOREHBEEDHBELELCALTSETITHLERERY
—ILOBARERETHIEEL.. TDO—DIT, RERIGOEEAHNETFONDS. HERIGIE 2 HFKBED
SAREBERISELTERERIGTHE—H, RT7VIVIEORICIEEREEEENDLETHS=6H, BEMEEHE
ICHVEBICHLTRIEDOERITEHLWNELSRAZFD. ZIT, RB7VIIMEOIEEPHEHTITIZL
NTEN, TORFEZRIRTES. AARTIEFHEHCHEITIFLLTOOXFFF—DEERHEIL
#REIL, AEREA~ADICHAZB LR EZTo1-.

FHEEFER ¥ tuliposide A {HIEE D 4-hydroxy—2-methylenebutanoate & tuliposide B IfHMD
3,4-dihydroxy—2-methylenebutanoate Z & M L1=. {L&¥% pH 5.0, 6.0, 7.0 /Xy 77 —rf 30°C, 600 rpm THE
BIRZLGASRBEMEICEREZ—TERL, SV ALREEZSHT-FHMEL-. BRIETIEITHEETT
BONMIRIENBRASND— A, AQIEICIHEEGRILEIRDON G oz, 22T, RIEICEARTIHEEE
FELLFAR BT 4-hydroxybutanoate ¥8#g A Z &R L, RFRIZFEMLI-. FEMLI=1Z4H 5, S [E tuliposide B
BIEZE BUERIE~ DR EITo1=. BT S 2 DDKEEEZE 2,2-propanediol IZ&Y{REL, MIET HHIL
RUBANEEHLE:. ARLEIEEWMET O OXRF—ELTRWL, AFNBSLEAFEETEHELOEHRT
WA= ILEDKERIGEHA 1=
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2 3 MEEMEYE aurachin EE LV EDT7FOJILEMDERHR
(ERBEYTOER) OFAX B, )l fil, TK &R, FK s

WEEE)aurachin C(1), D(2)BELU L(3) [T Hofle DICKYEEE - #EERESN-F /)T I AOART
H5. 1 BLV21FF /0L AT F /O EDEFIEYVEDIZVIELTERTAILETHEEEET
FTEEZLNTNWAIEMND, X /OVEMUEETA7 TRV ILEMTEREERERTEFEINI. 22T,
1, 28&UBDEERELDIC, BEHEMLLEHIEREZBEL T /OVELEZETI7IO0JLEaEME
AL TCEMRBRETOIZEIILY.

FE-HBRRUER) BANEIZT LY IR 1) noevenagel reaction SN
A L e LT S P S O ~
RTEBRLTHILICEY25LART BILICHK !
L1=. — A3, Knoevenagel it & TR $R¥S R
CEBETTEAMEEMLE. LA Moy ) Fe dust. el

BBERIC, BIBEEEHMILL1OTFOY (5) @6%/ J_ @\j’ww\
EGHLE. £, ¥/OVEESF/HTE N v (2)
OH

Aurachin C (1) Aurachin D
[CEFLISRAA—IL T HETEMEABRSN

®,
N Aurachin L (3)

1) Alkylation 0®

IEEHFELT, 62 HAULNBEFEERREZT | 0 0 5
+ A48 (- 4 A° S

21D T, TDHERESGICTHRETS. @ﬁ"i\/\/\/ [@ﬁ(\/\g ~</\0>6'\t’)1/0§
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25 TAFUBELVEIAA /b= LERAEEREBERSYFOEBERNAEZEMBE Y (1Y
IZRIFTEE
(BLFRAMESE *£EFEXBFLWMEM ORAEB BEF' AW #Hez?

MABER) T FUVBESFTA/Or—LORIVBERIEYT, %58 T8 HEEFESFOIEZBEYHEER
[T1~3%EFENTWVD. ZRIE Z4FUBOERMNSVFDEBRAKEBEE® Mucin(BBE/N\UTHEEDIE
B)ZEMSE, BRREZHESELIAHERZRLTER. — A, SEWEROERICKVEBEREEED
Firmicutes/Bacteroidetes Lt E LUV REHE YA MHAUHAEEIELARESNTEY, KIBEBLEOBEEMN
BREIh TS KHARTIK, J4FUVBIASEREBERSYNOBERAMERSLKUREEY A MHAUIZR
XTHEIIDONT, SAM/ VI DOEELHETREEMA -

FERUER)ZERBMELTABRD SD RESVIERAW:. SIEHE GOWEIR) ZHEKRXELL, 2.04%
T4F VBT R)DLESVICEERILD 04% A (/b= ILERMLI-A¥ESZ, 3 BMGAELI:. EFD
Firmicutes f9¢& Bacteroidetes F9(& qPCR 5T, MF IL-6 & TNF-« [X ELISA jZZFAWTH L. £, #
# B -Glucuronidase & B ~Glucosidase JETEH LUV MIF Ca, Zn EXNAXEEICKIVAIEL.. TOHE,
B Firmicutes P74 F U BARMBHE TR TIEMRZRL, Bacteroidetes P74 F U EIERICKYEFEIC
ML T=. Firmicutes/Bacteroidetes thl&, T4 FUBAMBHEICEVLWTHEICETIHILNRBHLNT .
—A, SFA/b—ILFEMBICEDERBEEZENDZELEDoNGEMNof=. MIF IL-6 (LT FEERIC
KYBEIZETL, INF-a [FT4F VBB LU/ b—ILFMBIZEVWTCEEIZIET L. EFB
-Glucosidase &ML, T4 FVBERICEYFRITIEML-. AN CabkZnED T4 FUBRENICLIZEL,
mFICELTIEESHoNGEA T,

2 6 EFAFITIVDORERYAHBEEREE DERKIERENT
(EXEZ, 2L KBER) OARF KER? fngk 34 "2 BTN B2 K4t B&AY 2 AL #4E
NiymiE 2

ER-BM) ERBIHBMNICHBELLG - TVSERTHY, BEERLSNELEMLTLD. BERHHEIEIA
DIRIZBEWTHARND 50%% HHIFELHMIRTHY, BEOHEAHCEELKRBFE->TWS. oI, T
BERFRBEICEVT, BERFHBEORBOREETIEILARESA TS, HL2DMBIRY, il
DHERBEEERETDIISITEHERFAVRIVVEFTINCUOCFH U DHTHS. BEHHRBIZHLT
HEIRYLAAEEERAZRTILEDERRLARET, RRIFEROXF O FIVUNFNLERIIEEZRDIT. £
CTC, AARTIKEROX S TIVICEET S EMOFEIRY AARKEREITL, /EAKERITET o

Bk -HER)TORABRHEAED C2012 AN bSE TERERBREZTo-. EROX O T7IVEELLEY

DEMYAABEEREBELIZESS, AUVEROXY LEEBzA), N-AFIILEROF T TIU(N-MA), N~

RUDIERAFITIU(N-BA), O-RUDIILEROF L F7IU(0-BAICHEZLERHIRONT, EFOXL T
SUHADHIZHRUVNEEN RSN Tz, PIBK AEFIZ AL -HEIRYAARERICKY, EFROFSTIU(EPIBK &
TFHILBRBRICEHAZENDMN o=, Tz, DIRELTOVTAVT BADOHER, PBK D EFETHROEF

THDIRS1 & Akt BEFOF T FIVICKYFBMHIESNIZIENDS, EFOFOTIVIFAV R DT FILEER
FEMIETHIENBESMHZIEHT-.
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Studies on Antitrypanosomal Activity of Myanmar Medicinal Plants
(Graduate School of Agriculture, Hokkaido Univ.) OKhine Swe Nyunt, Ahmed Elkhateeb, Yusuke Tosa,
Kensuke Nabeta, Ken Katakura, Hideyuki Matsuura

IL—L7RRTENSHDBMLE-EEDILZRAN ABEZRRBEMOBRSER
(At RKE, &) OfMA &, Sharon Y.L Lau, Wang Mengcen, &K &R2Z

Isolation and investigation of active N,O emitters from boreal sphagnum moss peat
(Graduate School of Agriculture, Hokkaido Univ.) OYanxia Nie, Yasuyuki Hashidoko

Distinct metabolites for photoreactive [—phenylalanine derivatives in Klebsiella sp. CKG6 isolated from
rhizosphere of a wild dipterocarp sapling

(Graduate School of Agriculture, Hokkaido Univ.) OLei Wang, Wataru Hisano, Yuta Murai, Yasuko
Sakihama, Yasuyuki Hashidoko, Makoto Hashimoto

@D_%*EHEEEIQE odorant-binding protein MY A—=24 EYH RS 4 DO BRT
BREBEFGE) OFH =, ik E, #HE E

Growth promoting compound produced by Sphingomonas sp. (GF9) for vigorous growth of
Catellibacterium nectariphilum strain AST4"

(Graduate School of Agriculture, Hokkaido Univ.) (OMohammad Nazrul Islam Bhuiyan, Shinya Mitsuhashi,
Kengo Shigetomi, Yoichi Kamagata and Makoto Ubukata

A3 @ ABC b5 RHR—A—RCN1/0sABCG5 ) A ERLEEINILIEMHEMNET TS
(FLEFEX, *LXRE) OKE F5 ', 8 B— ', WK EL' 5% '
EE Bt B 8% £ - 5E4 & ik B

A®D SNF2 73 —R I\ B DHERERRIT
(HLhBEKX, KRR OFR £z ' % #' @ B—' BF £E
=S£1L &A% ek B

YOARFAF B-TNAL T —EHRI I VEDECF IR
(LR, 2:II:;“;"?;T:)T) O&0 & ESF BE' Wil RE', §H =
mH #Em, HF R

Evaluation of isolation and culture procedure for sodium periodate—induced peritoneal elicited cells as a
model system of functional analysis in primary macrophages

(Graduate School of Agriculture, Hokkaido Univ.) O Ga-Hyun Joe, Midori Andoh, Hidehisa Shimizu,
Hiroshi Hara, Satoshi Ishizuka

HmZ o) R BME <R HR)EEER) T —EEDIER
CEXBET) OFRA BRX, #&HZ BoF A H—8, BO Fi—

MEARIMERELERBERTFR 7ET OV IBRHRERKRORIREZTDIREEE

CEXBRT, "|REXERT) Ol BT, &8 HX, X R FX x4
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Studies on Antitrypanosomal Activity of Myanmar Medicinal Plants
'l (Graduate School of Agriculture, Hokkaido Univ.) OKhine Swe Nyunt, Ahmed ELKHATEEB,
Yusuke TOSA, Kensuke NABETA, Ken KATAKURA, Hideyuki MATSUURA

= E ) Trypanosoma evansi is an animal-pathogenic flagellated parasite and extensively distributed
geographically, having a wide range of mammalian hosts and causing the trypanosomiasis condition known as
surra. Natural products are important sources of chemotherapeutic agents in antitrypanosomal drug
development. Aim of this study is to find trypanocidal compounds from Myanmar Medicinal plants according to
the bio—activity guided fractionation using culture of T. evansi.

k- R RUEIR) Phyallanthus simplex (Family-Euphorbiaceae) is locally used in the treatment of
jaundice, liver disease, fever, dysentery and fresh leaves are used to cure itching in children. EtOH extract of P.
simplex showed the activity against T. evansi with IC5, = 96.1 pg/mL. In this study lupeol (1, 5.5 mg) and
Y —taraxasterone (2, 1.1 mg) were isolated as
antitrypanocidal compounds from the EtOAc and n—Hexane
fractions derived from P. simplex (427.5 g). The compounds
were tested in vitro for their antitrypanosomal activity. The
ICy, value of antitrypanocidal effect of lupeol (1) and (2)
exhibited 99.8 pg/mL and 115.7 pg/mL, respectively.
Considering the potentially fatal-side effects of

13 2 Y-taraxasterone

trypanocidal drugs, it seems that the two isolated compounds are promising new candidates for the treatment
of T.evansiinfection.

2 IL—L7RRTENSHDBMLE-EEDIEZRN AREZRRBEYORE
AL RE, [RE) OfHMA E, Sharon Y.L Lau, Wang Mengcen, EK &[22

HEER)AMARETE, (FEIHHEBRENEET IR MNIROVICHEEZERTTHEVDORREIZ, b
ARAVKYBRMCAF TESZATI—IIELLZRAMN RBELTAHW R —=VF R T, 20mM AT3—
JLICTit 4% R Trichoderma virens PS1-7 #k/H% 0.5~2.0mM ATa—/LIZX L CEREKEMICHOZVE R
FTFILRUEEMBP(ICERTIEERELTNS. " COLSHERDILERN RSB R B EYMS
BAROEREIEZERERESWVEALHNIZT B8, Trichoderma Z&E&H-BEMHERZRIIT/—IL)VF
BTETHEIIL—TRFTERLIENOCHEEL, TAETNDILZERXNRFEH _RRBEMDOELRE
HOBIETDILEYMRIEZRAT-.

HEHBRERUER) 2012 F 12 BIZIL—C7 H379M SOMERDA AN IN—LTS5oT7—30
(6 FE)DERLTERLIBLIUVMARKY, hT7a—ILTHHEEIZELELTERET 20 %kE2 5 BEL, ThoxhTa
—JL 0.5mM 0 200ml PD T 35°C-10 BIIREISEL . FBEERD EtOAc BxiFBPICTDLNT TLC £ THTO
—JLERMEELLEL, ATI— LA RATERTIRBEMORBLZRNER, 5 DOEKICHLITIE
FRMNRAZEMHRBEDOERNROHONT-. ChOERIETS=OIC10ZRy—ILEEICKYRBIEY
FRBEL, hSLYOIRN FT4—IZKYBEEETofz. CHICHITLTREMBEEZRA=. TDI50—#IL
Trichoderma BEBE ERITEL, TDRBMEMIE NMR EXU FD-MS HTICKYT LT ) EO—)LFEART
HEEHWEL:. BE, BRTVILEOBNERASEHIC, ThoDEEMAEMAILERA N X TEASN
ANREESNDEEREFARTLS.

1) Wang M., Hashimoto M., and Hashidoko Y., Applied and Environmental Microbiology, 79 (6), 1906—-1914.
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Isolation and investigation of active N,O emitters from boreal sphagnum moss peat
3 (Graduate School of Agriculture, Hokkaido Univ.) OYanxia Nie, Yasuyuki Hashidoko

Background) Boreal sphagnum moss peat is a carbon pool, and often an active source of greenhouse gas,
particularly emission of CH, and N,O. The objective of our study is to search for major N,O emitters from
boreal sphagnum moss and its secondary metabolites affecting N,O production.

Methods) For N,O emission assay, 1 mM NH,NO, was added as the substrate for N,O production to
Winogradsky’ s mineral solution gelled with 3 g L' gellan gum (10 ml, pH 5.0) in gas—chromatographic vials. An
aliquot (100 ml) of the boreal peat soil suspension (mg soil mI™ MilliQ water) or plant tissues of sphagnum moss
(10 mg f.w.) were inoculated to the medium. After incubation at 15° C for 7 days, N,O gas in each headspace
was monitored using an ECD—gas—chromatography. Cultured media that produced significant amounts of N,O
were spread on PDA plate to search for N,O emitable microorganisms.

Results and discussion) Three strains of bacteria (Burkholderia sp. PO—0402-34, B. phenazinium BPH-12,
B. sordidicola BJC15-B21) were identified as active N,O emitters. Among them, B. sordidicola BJC15-B21
isolated from the culture inoculated with sphagnum moss (Sphagnum fuscum) showed the most active N,O
emission. All the N,O emitters produced N,O more actively from NH,NO, than KNO; or NH,CI. Addition of
sucrose dose—dependently enhanced N,O production of B. sordidicola BJC15-B21, although it did not show

any exponential increases unlike N,O emitters from tropical peat soil. N,O production also increased along with
the temperature increment in a range from 4° C to 30° C, while addition of sphagnum moss insolubles
accelerated N,O production dose—dependently.

Distinct metabolites for photoreactive \—phenylalanine derivatives in Klebsiella sp. CK6 isolated
from rhizosphere of a wild dipterocarp sapling
4 (Graduate School of Agriculture, Hokkaido Univ.) OLei Wang, Wataru Hisano, Yuta Murai, Yasuko
Sakihama, Yasuyuki Hashidoko, Makoto Hashimoto
B 25 & 5 ) Photoaffinity labeling (PAL) has emerged as a useful method to study the interaction between
ligands and biomolecules. Aryl azide, benzophenone and trifluoromethyldiazirine, three major photophores,
were well studied for their chemical properties, while no reports focus on the metabolic investigation.
Rhizobacterium, Klebsiella sp. CKG, is able to grow in a low—nitrogen environment with  —tryptophan and
generates indol-3—acetic acid (IAA), tryptophol (TOL) and indole-3-lactic acid (ILA), but the metabolic
properties for phenylalanine were not investigated. In this study, photoreactive phenylalanine derivatives
inoculated in this bacterium was examined for their metabolic properties.
ik R R UEL) ~Phenylalanine and its photoreactive derivatives were added to Klebsiella sp. CK6
and incubated at 28 °C for one week in the nitrogen—limiting condition. Removal of the moss by centrifugation,
the pH of resulting supernatant was adjusted to 2.5 by 1N HCI. After extraction with EtOAc, dried over MgSO,
and concentration, resulting crude extracts were subjected to silica gel column chromatography to purify the
metabolites. For ,—phenylalanine, phenyllactic acid (PLA) and phenylacetic acid (PAA) were the major
metabolites, while PAA derivative was the sole metabolite from 4-azide— —phenylalanine. For
4-benzoyl- —phenylalanine, both PAA and phenylethanol (PE) derivative were obtained. As for
4-[(3-trifluoromethyl)-3H-diazirin—3-yl]- and 4-nitro— —phenylalanines, the metabolites are corresponding
PLA derivatives. In conclusion, electron —donating and —withdrawing properties at 4-position affect the
metabolism of aromatic oo—amino acids to give different metabolites.
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5 S EFIE R odorant-binding protein DY O—=2 40 YR U RES S E O BT
(FEARSERLE) OFH B, &K E, #HE E

MEES) VEEIZFBLMEZESE T D422/ E odorant-binding protein (bOBP) WEE [ZTETEL,
REDGUWHBEERETDEEZLONTWNS. — A, BEEILHETEVUKEDIZIZbOBP LRI EETRT
bcOBP MMEBFEETEIMN, TOUVAUFESEHECEEKEEIBELMNEL>TUVEL. XAZEO B/,
bcOBP Dxt#B &% 5 bOBP 2/ 0—= 5L, #iZ K bOBP DA U FEEHEEZRLMNCTEETHD.

HiE-HERRUELR)LOBP DT7I/BEECHIZRIZTSAY—%/EHIL, overlapping PCR j%IZ&kY cDNA %
BRLT-. #IBARYA—([Z pET28a #ALY, N KiF(Z His~tag ZE ALV ARSI EERLT-. KIBE E
coliBL21 Star(DE3)pLysS Z#EE£ &L, 1 mMIPTG HFINIZKY 37°CT—HFIZFFEZE 1T o1=. Ni'—sepharose
WS LERWNETI4=T4—IAT LT Z5T74—H KU Toyopearl HW-55F h5 LZERULV =4 IILABIZLY,
KRR ERNSHERZ A bOBP ZESKEIMIICE—(THEREL. HBER I LMD 12 mg DHEZ A DOBP %
B1-. BHEE 1-aminoanthracene (1-AMA) B XVHAHLZ K bOBP DB FXLARIMLIZEWNT, BRXEED
YA HE->TELIHFHMLETIL—LIBLIUESBEDOEBEHRLI. {£oT, XA bOBP A
DAVREEGEeE BT A EEMEREL. T, 1-AMA IZX T 2B E 2R (K) (£ 0.12+£0.04 uM (n=3) LR
Loz 1FAMAZHATO—TELTHWV-REMEARERERICKY, A2 A bOBP ILiEIEE, TN
D, DOORVAVEER, TILTERE, FEKRLEEY, ERRACEYLEEICHLIBELWNMESEEZTRT
CEERERLE.

Growth promoting compound produced by Sphingomonas sp. (GF9) for vigorous growth of
6 Catellibacterium nectariphilum strain AST4"

(Graduate School of Agriculture, Hokkaido Univ.) (OMohammad Nazrul Islam Bhuiyan, Shinya
Mitsuhashi, Kengo Shigetomi, Yoichi Kamagata and Makoto Ubukata

Background: Catellibacterium nectariphilum, designated AST4", is a gram negative, ovoid to rod—shaped and
white to beige colour uncultured bacterium. This bacterium did not show significant growth on nutrient broth
(NPB), but growth was clearly stimulated by addition of supernatant from Sphingomonas sp. (GF9). We have
tried to identify these unknown growth factor(s) which promote the growth of AST4" in artificial cultures.
Methods: After harvesting 66 liter of GF9 jar fermentor culture, the broth was centrifuged and filtered to
make supernatants. Supernatants were extracted using 1:3 ratio with n—-Butanol (3 times). The aqueous phase
was evaporated and the resulting samples were extracted using MeOH. The MeOH soluble phase was
evaporated and subjected to HP20, LH20, SPE and finally HPLC for further purification. After collection of
active fraction through HPLC, the active fraction was subjected to NMR, MS for structure elucidation.
Results and discussion: The HPLC fraction added in NPB media showed strong growth—promoting
activities for AST4", similar to the results with the culture supernatants. The bioassay results showed that the
active HPLC fraction contained growth promoting compound which promotes the growth of AST4". The active

fraction amounts are very small and showed growth activities at concentrations less than 10 ng/ml.
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7 A%® ABC b5 RXR—%4—RCN1/0sABCG5 D R R LT EIKILIEMEMNKET IS
(1. FILEEKX 2 KRR ORE Fa ' A B— ' W\ EL' =% A,
EE B8 Bx'-8F £E'- 5584 &% ik BN

A &) ABC (ATP - binding cassette) FS VY RAR—2—T 7 I ) —I%, MEBREDEEHHE LT,
FTT/oU=Z) UBATP)ZRAWS 24 TDO RSV RKR—E—T, HEYMTEEEEILOHETIEME
LEE L T 24U LD 120 BIED D FRENHMNM DN TS, A & (0ryza sativa L.) D 121 HFiEIL, 84
TI773)—ICER SN, TOFTRIZEDA/FENOERINDIN—THLXD G HTIT73Y
—DHEEIIRBHATHD. FLlEL GHTT77 31— 0sABCGS D mBAREENRET Y TR—X /00—
ZVUETHEL, reduced culm numberl (renl) ZEE{KE L THRE L7 (Yasuno et al., 2009) .
renl ZEETIE, DF2HBREZTTELS, BOEAELZED, EVMEROREOZCDEEICEEEZRIF
9 (Yasuno et al., 2009; Ariyaratna et al., 2011; Ureshi et al., 2012). —A T, RCNI/0sABCG5
&, 7T UB(ABA) ICHKBRFEINS Z &N Matsuda et al.,2012), renl ZEATIE ABA &4
FTOUTEN LR LA ESORBOMEETLFRIATLS.

HERUER) SHIE MBALITF I TOBEHHER NLRAGEIZEBLT, £9, KBEHTH
BUERERE renl ZEEDOY 12— bhD Na' s KBEE4EEMT T, 51EHKEE, BREFET TO®RK
BEICKAEANLALELEKRZMNEIZLES Na'E KDRAFTREAADEEERITL, REIC,
BRFLULATHEADZEEHRET LTz, RBFZIZEKY, RCON1/0sABCGS A4 #D Na'/KDRAFRAZ TR
DFEHENLIZER FLATHEICRNEREWABC FS VU RAKR—E2—THD I ENRSNTE.

8 A SNF2 J73)—R NI B DHERERRIT
(. HLBEEK, 2t KRE) OdiR E2' &% #' A B— " 8% B 254 &
BA2 ik ;EER

W

)

WRER)SNF2I7I)—E VB, ATPIREEDOIORFUUETIVIRFELT, HEDETLT
WAEBRHLIWNIEMICEWTEE, B4, HRHEERZ, DNABE, S&LUIED T4y 24 GI#EIZEDH
HIENHOLNTLVNS. EMTIE, PAMXFT AT ORAEERERAVN-EEKEORBANEATLDLO
D, BLUIKRBRALFETHD. BFEHEYDARIZDOVNTIE, RiEICHST, BEFREROMBIFEMLD
FEEMHIAIL RIGEENEFHEATENIELHT-EZATHS (Flaus et al., 2006 Hu et al., 2013).

FE-BRRUER)RKHAETIE, 40D SNF2 I77I)—20 /0B DHEEMBEICH (T-EBMMREEE
HTEEHMELT-. £, Flaus 5(2006)DELT-EEE 25 FBLIOAMXRXFT 45 EELULA D 41 FEDT
S/BEINERVTH FRFEBIET . CAH111FEDTI/EEESIIZDLNT, SNF2 73— 484t
(+%2% 0 DEXDc & HELICc KAA > DA% Web CD-Search Tool ZHWTEMLE. HLVT, MKAS%E
POIEMNREN-BRD 175, DA/ XRXFD 45 78, 41D 34 FEIZDLVT, MEGAS ZAHWNNTYILFT
VT SAAVRETWY, DFRIEBEERLIZ. ZORR, 1R0D SNF2 773 =201 6 T IIL—TIZ585
Sh, o045 XS THHABEMBADEA TLVELVRad5/16 T IL—FIZTRED S FRENERISNT-. I5IZC
hislE, Rist $TI731)—3 & Rad T 7731 —3 E&hio1z. D35 Rist HITIT73)—DHFiEICE
BL, EEYMMRN RBELUICHEYHRILEL RBADEGEFORBICEMZHEML-. BB, ChETO
BAETHETD.

35



9 POARFTAF B-TINALE —EREV NI EDELFHIBERRT
(X, 2dLEF) OB/0 &' EHF BE' W EE'| §H# =
wmH Em, HF FR

2
’

MEER) B-J1LaLF—HEBGLUIE, &FEL-J IR, B-7aLK, B-HSULRFEDMKS R
ZFICAE T AERTHY, FDZLIEL Glycoside Hydrolase family 1 (GHDIZH$EaND. RKEXRILZZHFELGE
BEHENIHY, EYTIEHEEDKS, BHEYE CEDRILES DOREREEEVD SR AT E KR
RIS T HEEZONTWS. 7/ LERIINEBASNI-FHER, HEMEZHD BGLU HEGRFERETH
ENBALHIERY, BEEDRBIVLETHS. AMERTIEIOAXFTXFIZHFEET S 47 D BGLU HREEFD
55, REFERANLAANDEELAFHEEIND BGLU D E L FHIMEERTEIT o =

FE-BRERRUER) 2FRFEFHMEATIZKY, BGLU12, 13, 15, 16 XU 17 NHEES XML XIZHAE
BE35LF BN REETFDDNAFZRIETSAINIZEAL, KI5E BL21(DE3) origami Z FLNTHEH#E X
BUNYBEEEELT-. BGLUIT [XEEINEN-T=H, BGLU12, 13, 15 B KU 16 [(XajAMER2 /0B ELT
HEINT-. fA#Z BGLUI2 B LU BGLUI6 ZE ESE - KGR O EMARME &ICX p-=bOTz= )-8~
IR (pNPG) DEEEMEMN R SN o=, BGLUI3 B LU BGLUT5 TN EEMABHEINT-. it
A BGLU13 LU BGLUIS ZEBRUABIMICE—(THREL, 1| mM BREERBEAS IUA T BT T 5 RIGE
E#AIFELI-. BGLUI3 XU BGLUIS [EVRA—XR, SETFVEXF—X, TAEF—X, pNPG, pNP-7aLF,
oNPG [ZHN/K D 2EMEZERL, S5O HRTHFIFIEFA—RIZHLTREE A /K, [EFZRLI-. CDTE
M5, BGLU13 & U BGLUTS (SR ICHEET HL-13 I AV ORBICEAE T HIEARESNT-.

-l 0 Evaluation of isolation and culture procedure for sodium periodate—induced peritoneal elicited
cells as a model system of functional analysis in primary macrophages
(Graduate School of Agriculture, Hokkaido Univ.)
OGa—-Hyun Joe, Midori Andoh, Hidehisa Shimizu, Hiroshi Hara, Satoshi Ishizuka

Background: Macrophages play important roles in disease development such as inflammatory bowel disease,
diabetes, as well as cancer. Also, some food ingredients are reported to modulate macrophage functions by
using cell lines derived from monocytes. However, established cell lines frequently show unusual features far
from physiological responses. The aim of this study is to develop a reasonable experimental system to mimic
physiological functions in macrophages by using primary immune cells.

Methods: Chemically induced peritoneal—elicited cells (PECs) are widely used as a model of primary
macrophages. In this experiment, NalO, was used to induce PECs in rats. We investigated recovery and cellular
composition as well as the responses in the isolated PECs and determined a reasonable way to investigate the
responses according to the cytokine productions after stimulation with lipopolysaccharide (LPS). We used
ELISA for cytokine proiductions, real-time RTqgPCR for mRNA expressions, and flow cytometry for cellular
composition to evaluate the responses of the PECs.

Results and discussion: Treatment with NalO, raised the number of PECs as compared to untreated as
expected. Almost all the NalO,~induced PECs was expressed CD163 molecule. We determined to choose
adherent cells in PECs and a serum starvation step was necessary to evaluate cytokine production in
response to stimulants. The NalO,~induced PECs has a high potential to produce TNF-qa. in response to LPS.
A time—course study revealed that TNFo expression was the highest at 3 h after the stimulation. The system
can be suitable for evaluation of cellular events in primary macrophages.
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