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TIZHR A LT O/ KIGEZ W T, A~ AL LT SND AR B D C4
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INT LA FEOREE, AR = RO 6D A A RERRTALER L 7=
FRIEZMBNT, TN ENOBERE IR Z TR L7, AR LKA R FIRET D
FAHA X KR B K DPhLAFSEE AL PEZ FLER U725 . RS B IR IZ 31T D PhLAJR
X 6L D50% TdH -7 (400 mg/L), MM Tr Vv — AJEE S B IZE
1372<0 KT kD3 e I ZPhLAGEFF AV IE I THDOZ D REN T, BEFRbE
LRI 8 END R B EGEMIL AW EGC-MSICIVHIE LI/, —6FHLik T
TV =Nk T DT VT, -~ VTR I T VT EROIR
D, RE\EFELIRE AR THF RN BB ol ZRHDTEND, KEIZE
HRBELEIL, ERRMEEONT NDHHIHH 72 EH Th D AR R
ST, Flo, 7oAV TRER —7~/VERIT, IR EED DU B A7 A 72 PhLASE PR
EEIR LT, ST, BEEEFEICHE LT A~ AW & OREEER AL T 5T
D ARY T = A G e 16 5RO Y L H LR BN R A PE LI E A L S D
REZ LT T, ZOFERIZONTHIFE THE T 5,

AWFZEITISPSEMIIE: JP16K0T665D B fki% 31T TIT o7z,

1) Fujita, et al., Appl Microbiol Biotechnol., 97, 8887-8894 (2013).
2) Kawaguchi, et al. Bioresour technol. 182, 169-178 (2015).
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*6 ANTAKISDTYUDBIERINS Sphingomonas BHIE
A1 BRDORAERRESHERIFUER -FEILERE

O/MBER{C /IR HE=E . BR 5
(RKRE-&.EX-ET)

[ B ]2 Z LFatk Sphingomonas)@ Ml E ALK L, ZFEO 77V =) (MERp5 L
p5’ BLOMAIEDPE) NERDMBHEARABEZER L, TAFX U BEERT T DE LI
GEALtERB I OEMEZRT, 2, @0 T ThAZHETRL TELMEZ R T &)

DOFEFITHD, BRI, SAEBRMEEHERNR ST 577z o—8H, ZH, B =&
s A EERR O JE BN M A R K | Coan=— DR L ., p6aSiEE) M
RBUCEBE CTHHZ LA L TWDY, RIFFETIE, K77V VB AR IR D
e o i s Nl N U NN = A N A AV RN O B2 [ A Nab ST R Y b S O p= g 4
o2z BIET D, £, TAX U BREHEEZ R 05, A&ﬁ“/i{h@%‘:ﬁ@ﬁb
TeAI-MAE BIREBFEL | Z ORI TF U EALMEE MM T 2A1EF AR LB R A B
HBL WD, AT, S5, X7 F L ORI DAL DR EX B LT,

[ 715 ERE R )RRV A T 22 PR 55 1 [ 58 R IR EE0.25% (w/v) 11T, #i4s
B (2% (w/v) 255 ] LA R EBIR A2 AR Y N, BRI E ~ DT REA TR R HZ L2k
A2 U7z, B E A R U T2pb £7213p5 B As - AREERR (Ap5SE7-1FAP5 ) 1E
WP E LM Z R Uz, — 07 NAEEBCEPRE IR TL (13%) | E#EE2 RS
7eino T ZEIBAR T AREERE (ApS’ /p6) 23, XTI bR R T e R L,

RUTF AR BUCEERALIF AR 2R (5 kb) IZa3— RS oK B 7%
AL-MSERIZE AL, ZD (LT L7255 J . SPH1118E R T 03AT-M5FED AL
WA IFEEDZENSINT A2 oT=, SPHI1181E, ABChT AR — & — | B % i
BTNV TITXLFEMERE B 2 B ERRMZ R, £2C, SPHIL18E s T
MR A BT B L6 R KRB RO Xy F B ER - EL, XoF
VBEPEBIE T LT, E7-. DNA~A 2707 LA DR SPHILISE R X7 /L ik
TFAE N LR L TR FUAF(E FCRBLEF (2ff%) 52 L0REN T,
[BL)EEOan=—OILHUIINZ T, AR S5 M O B2 T 57
I FIETHHZENRENT, Fo, RABIBREPE (K T LIzpb D AnbH72
HRAEEGHIAN, SREBTFUZ D> TEIEMEZ R T ZERN DT, ZiE, B
AMEZ R OAEAFERIE O — DA HIENTED,

SPH1118%%, EALMEFRBLDO RN A — 73 7L L TCOIF L3k S &bt i B 5~
FUED SRR A R TN B 2 b, (o T, XU T U xRS LIZSPH1118
DML BT 2 —EABCR TV AR —2— DN ETUNEH T HZENRBIND,
Y Kobayashi, Konishi, et al. Microbiology, 162(12), 2042-2052 (2016).



*7 OA4XFXF D 2-hexenal TFIMIZERIZCEHS Cyclic
nucleotide—gated Ca channel D XAHY)—=2%4

OFHHBEUMB ' EARICE ILNEH 2 KBIER "’ BEAEHR
(HPEX-E.HPRXRE =)

[BErY]

FEWNX, 2L BZBO T DGNOBENITHZ LN TERWD | SRR EREDER
BRI FERITKHIE L TEETWAD, IR YR fiHE 2 HEAR AL
Do TRIG- miR  HL R E DBREEAN AT, B RO AN RA o L EMEER
FHE (ROS) AERUTER T DML AN 22 HESE D, £ L TROSITEERRKIKD T T2
ARBEZERIEL., «, B-AEEFI VR =LA ZFFORSLV (Reactive Short—chain
Leaf Volatile) Z/ER%7 %, FkDOFEVEL THEILILDH2-hexenal|IIRSLVDO—FETHY |
BIRARN AN E B TR HETHY 7T EL T ZEBR BTV, &

DIEHAGEERERE DOFERNIBH O 72> TR, £ 2 CTARMFZE Tl 2-hexenal 3 F5

FHOHBMHAL S THDLZ NG, Bl O BRI S A R L7
TOVTFIRERET NVEEL, VA XA 21T H2-hexenal DR AN
AT FIAGERRE CHRE T LB 2 b Ca” F X RNV DRI — = T 5 AT o7z,

[FiE- AR

B AETID T v A XF X F T HCol-01Z % L THIFE S E 7 2-hexenal ZALEEF 5 & |
AL AR AIREBAR T THDHZATIOD FE BN FHES NIz, 72, Col-0IcGH /37
G PEAL A 2 AL 35 E2-hexena IC LA ZA TI10D B ITEHES L, GF L/ 7 E [
FHNEALIA DL ZATIODFHBUIIHI SN2 LD B ERERICIHEY THGH
DD DI RURTE R DIFAED RS2, £ 2 TCol-0IZcAMPAALFL L 72 &2
A ZATIODFBUNFHFEINT-Z b, ZAIN T2 2-hexenal DIF RN GH L NI E
NMEESIV, T T =S 77 —8 (AC) IZXVAERKRSINICcAMPIE I R Ay
T — LTI O 7 T AR ER I OIFE D RIB ST, FTo, A7 AV mdsBIERE~
D2-hexenal LERIZ LV | AR CTLCa* I 2Z L2 R LI=Z &b, cAMPIZ X
STEMALE D Ca* il ET v % /LCNGC (Cyclic nucleotide-gated Ca channel)
DEENE 2 H7=, CNGCDITRANZDUNT, ZILHD KR IEZE FBRIZ2-hexenal AL
AT, 2-hexenalIZ LD ZATIODF BLFH B REA T TR FEROK T L
CNGC5,10,11,15,19M A7V —=2 7 Siulz, L EDOFER LD v aA X)X Tl
2-hexenal 3% B SN 721% . cAMPIZ L > TIEMALS1L72CNGC5,10,11,15,1912 8-
TlCa" 1% ERASH | EBITTIAEY T TN HAR A DHTETZATIODHBLNFHES
N5, B ORISR BRRE BRI LT 7 RSB O GFTENE 2D,



* 8 OT7VINT)EO—)LF¥xF—+F gamma EERARET S
DFIZRIEEER ROBRARICHE (-3

O EfEehT' . FXiaikeF . sl==% LBREA'. Lz E &
BHE{C (MFEKEE-=. °DSR)

[B9]

TEMECT M — MR E R e LIRS ND T T L L —(Tl I~ AN R4
B RERID D HSINDEAZIV DB G- L QWD ZOEARXI VUM E R 27 a7 A
v¥F— C(PKC) 1L, T NI Utr— L% —F (DGK) 12 Lo TR ]
STV LZENHRESNTVD, £Z T, BifEE 2 RBL-2H3 Ml b0 A2 %)
WIZBH-L T DGK 7 XA T HFi 122 A, DGKyNEAZI L 43U B 5L T
WHZEEBIBNNZLTZ, L, ZOFEMR AT =X ML TR I LS D)o T
W, ZZCARMFTE TIIEAX I 43U 31T D DGRYD FEMIZAREZ G, 512
DGRyZAF M i E LT e AZ IV il 2 B T R A BRR T2 A& LT,
[ ik A5 5]

FT. vV AEREH Rk~ AN (BMMC) IZBRE2h D 570 5 D GK FH. 3 741l 4 AL i
L. B-hexosaminidase assaylZ&ZWEAZIL W AFHLTZ, ZOREHR, e AZI 70k
IZDGKyFREHITHf S 4L, ZOHEDRIZAEFAORSEIEOHERH -T2, &5
IZDGKy /> 7 77k (KO) =~ A BBMMCZ B H U BF AT <7 A SR OBMMC &t
HLT- &2 A, ERZI AT A BIZIRlI Sz, 2, AR EDGKYKO~T 2% H
WCTERRET NIV REERLIZEZA, BRI B OG> REEATE OB
DGKYKO~T AT D LTV B ERbhoTe, UL EDZEDE, DGKyIZAEKRNT
HERAZIL PR T LT —IZB W THER@EZ L T DI ENMHERINT,

RINZEAZI L 53U BT HDDCKYDFERM 7R AT = X LA BB 572012, B
A K INDGKYKO~7 A SR DBMMC % VN TEAZ I 23 WA 4y F D U R AL oA
RN TN NENVREZ G~ T, EDfER . DGKYKO~ T A TIE /LT T A N & DK
DL TWDLZEN 30T, UL EDZEDG DGRylIA 726 V2 Lt N fie itk
T HIETEAZIL 3 IEIZHIEIL CWD I EDRIR ST,

B IZDGRYZEH R E T DI AZIAE M 2§ 5 R RER 7 DPR R % B 1Y
(ZRE & 2 = A2 AL E L, B A EDGKYKO H 3 D BMMC CEAX I 43 Uk
M gh B e Uiz, T 0GR, RE DR ADCKyE L Ce AZ I 43 ilh%
EEI Tl Ny A VAN - < g Wyl



*9 VIV LEEMEE Rubisco DN T AZYEFIALIZA 1D
HERRENDHR

WREX . ARG AN, #ILKE . 8hxF. K Fa°. Rl &
(MHEX-R. HF K- =)

QEED)

RubiscolI YA Bl 31T 2 Ik 58 L DRI 5 I i 2 il iiE A FE R Th D, ZDORESR
VAR IR FE N L AR W2 ER NI TS, T2 1XC AW/ V7T D Rubisco/N
2=k (RbeS) ZE AT HI LY, A FRubsico? fl 5 2 50% 8 IS E 52 &1
I LTz, T R A R N TR B D HE N /LA > 724372 17 Rubsico & &85 32
ElTEIUL, BERFADERM ELEEKRENbmELI LD TRIND, AUFTE
TlE, YV 7T LRbeSTEE B A R THBLT 2 @ IE PR RubiscoZ A L7 66 RiCRE
TIDOW B ATRENE R FT LT,

[ ik A5 5]

VI I RbeS DI HLD A RbeS D#) 40% Tdh D/ /LA I RbeS 185 B E #in A =
(SS10 %%8) ZFEBRIZH W=, A X RbeSII~NLF P —r 77V —Za—RENTEY,
2 — NI DO ELEL SN OFE[FEIMEIE mV, £ZT, A% RbeS OF THRHIEHOFHW
OsRbcS3 O 3’ fElk %A RNAI O R H— 2T/ VAT A RbeS @488 RbeS /v 74D
v 2 BIBE R R (1SS SR/ft) ZAFHH L7z, SDS-PAGE f#tra1To7cL 25, 1SS Rkt
Tl Rubisco K7 ===k (RbcL) &A% RbcS DIEHNAS)NIFHA LT, Rubisco
G BIIIE B A IR T ISS BT 20~30%THY, K2 L=, iSS %
LI A B FE IXHRFIZ Rubisco 12X > THE DI EHSNDIK CO IR TREUET
L7z,

PLEDFER A EIH 2 RNAL SBHETid Rubisco & &ENBD LT X722 86
FRIEENREUR T LIZEE 2 BND, ZD1-8 Rubsico & &% X0 R I HI#+%
72812 CRISPR/Cas9 ¥4 H\ N CTA 1 RbeS ZHER NI /7 TR, 58421241 % RbeS
%/ )V 75 I RbeS IZE S T R OVEH 2D TS,



*1 O A RIZE T3 Rubisco activase 2> /N & OsRca2 @
B BEREAT

OKEKREM. MBERF., ILNFH., E KT, TILKE,
ERHF.RE TF8.FLU & @HFPFKXRE-E)
[Bm]

Rubisco activase (Rcal) 1%, Yo &k IZE1FD CO, [E € #E Rubisco DIE M
LI Z L RIE ThD. W7 ) LT Rea IZHFI 2B FE2HRBRLIZED
5, L OHEMIL RealLITBNT, BEREAR B D Real #RBAR T Real2 Z#FF DT LN
DinoTo. Real &, FERFGTALOT I WEE B F AR & IEF 2R A |2
TVTFDHZENTESD. A% Rea2 (OsRca2) OT7 I /BB H & @ Rubisco &%
MAETERNWETHEENLG T AR THLZEnbroTz. RUFRTIE, /1%
HEEA B E LT Rea2 D4 BB REREAT 21T o 7=,

(1 8F- F k]

HARBI A2 (5FE: HAKE), £ Rcal (OsRcal) & BLiNH| 2 & S5 1 %,
OsRcal ZELHNH] OsRca2 B F A%, OsRcal & OsRca2 7’ mE—#—GUS
B din i A R a5 B W2, In vivo lZ 81T D Rea iEEDFRIELL TEA
FOETE MEAL I3 T 28 B B $a CO, [E & 3 EE DI E L7z, Rubisco V&M IZ
MCO, WA 7 THIELT-. Rubisco & B2 DWW TIE RI Z#% L7~ Rubisco
DOFLZEA] “C-CABP ZHWTHIE L. % L 1%, Dynabeads Protein A
(invitrogen) ¥y hEH W T To7=. T2, BH M E W H D OsRca2 (22T
Superose6 & W=7 A IEIRIEIZEID I T B OHEEEIT T2, A—AR2 /AT
v R1X, HybriZAP two—hybrid vector system (Stratagene) ZH\\\Tir-o7~.

[ F - B %]

7uE—H—GUS fiEHTICEY, OsRca2 1% OsRcal EIRIARICHE B P D14
AL TEICEILL WA ENDMNoT=. £72, OsRcal FEIH]A R TILNH
B RO IEIE AL IZEB T 53 E EHIIRIEIZIK T 3252, 20K TNIiE OsRca2
DEFEBIZIVEIE L ho72. 512, OsReal FEEIH] OsRca2 m 3 ¥ =
B Hn A 2D Rubisco & ML= 1%, OsRcal B E Ml A RI0LHE B ITE -
7=. L EO#E R, OsRca2 1% Rubisco DIEMEALZINHIL TWAZENRIB I
72. ZTDOAH=ALELT, OsReal & OsReca2 1A E2MELLL TEY, OsReal 1%
AR T 6 BREEZLEDZEMD, OsRea2 28 OsReal @ 6 BRI AIA T
72546, OsRcal OBEREDHESNDAIREMEDLRE 2T, A —AR 2 ATy
R{£TiX OsReal & OsRea2 [FM AAEH 7008 K13 FF 54072, Real 1 ATP
EMg” DIFTE T CAVI~—% K T5. ATP & Mg &8 L5 T ViR %
1T-72LZ5, OsRea2 1349 348 kDa LHfEESND 7T 7 ar TiEH ST (£/
~—38 44 kDa). DFEVZ DS} TiX OsReal & OsReca2 [ IA VI~ —% Rk L
TWAETHEND. 2O TH O OsRca2 HLikTHRIEILEZIT o225,
OsRcal 23 H &7z, DL EofE S, OsRca2 IX OsReal E~nToAf)ad~—2
%L, OsRcal OHEREZFRE T DRI BEME D/ RIB ST,
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HERIEE 2017 £F BARRLFRERHY
77AK“I€E‘FEHEO)$_¢_ HARZRZHIHIT S
77J'7A—lz/*//7#ﬂé*ﬁlfﬁl?‘éi%’ﬁ%ﬂt?ﬂ‘]ﬁﬂ%’%

# BR(RKBRFIKRFRER EaiRERFHER)

ML =B RO LB E Moo= —ab i FEUTRIAL, B E
WIS TR PR ZHE T2 BL A 2, ZOMMITESOERKEERT 74T 4
(quorum) LWVHHAGEE W T, 74T At (quorum sensing, QS) HAk &I IE T
%o QS BEMEIL. M DEENE NAF TV LIEREE. IRAREHTPEY) - MBS 228 - HE At
B OEAREZHIFEIL CTWD, 2B a AL, ME 8 EEOEA (FFEM) - hAEL
Wo oAl A BRE S ECTHETHD, LI ->T ME O QS HMEAMEIIL | Z AT
LI IT, M O A A ILAEBIRE NARITRET T80 07 L — 7 2L — DD
RATLD, ZZT 7T LRMEMEO QS HAEDOMEIA L, . =— 2772/ NS4~ DR
2D 3 DO BIZOWT, L FO X5 WAL F R e D 7=,

TIUNRERIC TR (AHL) 27 v r 12 LT QS B IX, 7T AfatEMi i CTld —
X728 D Th%, AHL-QS B AR B AYIZPAE T2 LB 1%, B LV B i il 181 7491~ & %8
T DAREMED DD, 2T, RIRE O IR A TRRIRE L. AHL 2 K27z AHL
VIR =2 — ROIEMHEACERIRIC, TI =R T U ZA =AM RR LT, TORR,
Mortierella alpina A-178 #R& L TRIESIVIZ FEARDEERIZIRNT T = ANMEMS S
Too IEVEWE O W - ISR EE1T 7222 A, AHL FHNEEME THHI LN 500
IRPRAT DRER . M. alpina A-178 BROMIEPICHERME 2N LEL THDIER 3072,

AHL-QS HEMEOWIIEL D 5 ET AHL AR ECOBIRTF DORIEITEE THD, B
FEBFDFRIESIAUT AHL A AR O KIBREDER ATREL /2 D728 . QS Bt DOREREMRAT
~NEBDHILINTED, AHL GBSO HF A THL acyl-SAM Z L 72 S W FED D
AHL & BEEOBAER] ASI-1 2K LI, TNEVHRELIET 74=7 4 —E— X%
fERL T, AHL G REER DR DT N0 R iEE T LTz,

H 196 B Ralstonia solanacearum (37 AR 2 HLLNT 200 L EOREW)FEITIEGL L | 2208 - kil
e R SR TIRITME CThod, £ O F TS THRAL TRY, RFEHEKITE TE
MEFE DI TS, REOPIBRIEZ BRI D113, YL 95 R ME TS BUEAS O R 23 28 & 72
%o BRREIZIME O QS #it A L, WRMZ T EICEOIITIKFL TVD, L, &
P2 QS VT NG IR EE ThoTe, AR ER T2 KBS 72 ApheB #% H
VN, KIS HEFE AR AR IR S LTe A T e A IEZ L UT, B AERRES B O R~ /L
s EEAFRIEICLT QS Y/ Ay 2Lz, BSROITICEY, ToE%
(R)-methyl 3-hydroxymyristate &[] E L7z,
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WEBIEE 2017 £E BRARELEFERUHREE
NAF e —RBIZBITHE VT HFD
F/URIVEZEIIZET 558

BRIE BB (KRKXFE EXFHEEHRRR £RS FRIEHARSTE)

ARGy TR EAVER (B PUREHUR, UH U REL v 72— LT LHEEH, B
ffESR ) 2R B O E BRI T 5304 B —1d, BELFEDBHEZIILDA
MR B 2B W TR LG SN TWD, IR, St —OE R &
OEERE T 05F Bl AL 7a7 VG (1gG) ) O &/ IMbE K 572012,
o —RETHES FE2T7T722— (b L, EHIZEDORLAMEZ FEE IZHIEIL T &5
& EAL 132 500 T HARF B S HERE S TOD, il 5 & 52 RITEM LIZH O e
VY, ARG Tl Protein AHIRFchE & ZR AL D2 8K ETE R LIZBRIF R T A /L 244
LA R (Z7-1) BB 33 F ) 7V (ZZ-BNC) 3, B 74512 %f
LIFRBEMIC T 7T 2% —Ab | ETHEEFNE E (L) 21TV, LA RIS R T RO BEZ 8155
MRS T CThHIEE R LIZO TR LIV,

1. [gCDOITAZ—{ET I~V ERFIb: ZZ-BNCIiZ, ELISAIZH 1T 52k FLik
[gGOFciika K@ IZ[EE/L T HZETITIAZ—(bZATV, 1gG 143 T-HT OFERREE
FE R OO TR B CEREALICHF 5 L2, £72, ZZ-BNCHME TliIFviE
BB BRI R SN COLRIEF IR S, 186G 157 F-H T OHUGR B ed i
FALL TWDZEAHERE T Y & sl R - B SR 2201 K REA LT, — 5, [Al—3R
B OBHGUR O FIRERR (I3 T, B o7 2 A4 7 DRI U HIgG LA
Bh . B H 0 TR LI-ZZ-BNCIZE N E EL 52 & TR PURZ [FIFE
ICERE M TEHZ LA R LY, &51T, ZZ-BNCIFAL 20 M O BRHY AR L A%
LTCEWEERZFL QO Ll EDD, ZZ-BNCIidfH HlgGn [ 7o 2% —1k) | T#
FIEEAL ), MR AMb 12T 2 BRI R 500 &8 2 b,

2. [EFH ElgGORMMETHM : ek, [EE A lgGORL M M2 FEAM 3~ DI IF R0 228
AT DULENH -T2 BEIZEY T R S - Fe kI s W B R 2 R
77-BNCIOMAUER IR/ b2 ALY, F72, A=t 728 5H 3250V
Y RAYFELISAIZI W T, 185 Xl H 1eG ([EFE) &8 1eG GRAR) 1381135
23, ZZ-BNCIE FECHSRRIC LV AT LIS A8 T HURIC KBS L L 2% FH L L&
TE7RWO T, 1gG FEEIZ LDV R A FELISAZ 9] TRl REIC L7Z",

3. Fc L B2 —D o282 —{blF /LIRS ZZ-BNCIL, &FEH Ak
AV Z AR T RSN A RS L2 MgGl FeZ oo 2% —Ak Kk Qs & 551l
L, SRS AR AL OB HHEE T A &4 EFSE7Y, LENS, ZZ-BNCiZ
Rz o v o O TAZ—E R OGBS BIIS I ATREE B 2 BT,
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<( REEackt, ctqlkinLLET)iIhpE

UD REO GGYUEGGGYE Q¢ j U d NA O  HEGE

FEEEEEQC QSE® 3%S° AyE- #R4t %4S° A#AE
LEL-KURE L-KILILLKEAKI-LL1-6EAKL KEnSKKEHE

2 REghhAhEg EE + QSEQSC+S° A%ea0SE Ni ¢ E
FEEEEQhRAN EG  EE qweP+ ® Aza® } obeoq|t
FEEEEEEEEEEEEEEES ® Azac°cAyfo ABE

FEEEEGGGGh EG EEqwPl A° AyE- §84)° Ayfto ABE
FEEEEGGGGhEG FEEF #26dBZQZ0 %:Q S E ABQICBADYAA]OA|t
FEEEEGGGIhEG FEQC QSE® 3%S° AyE”™ ©° ABE
FEEEEGGGhhEYg EE<7~QSEQSC- @+S° Awfzaa BE

.......

EEEEEGGIGhEG EE<77A QSEQSC- @+ S° Auto ABE

FEEEEGGHGh 6 EEL1Ng+r SPES5pEjJ<7 ™ QSHKE

.......

FEEEEGGIGhEG FE<7 "~ QSEQSC- @+S° A%E" |k
FEEEEGGHGhEG FEQCE QSE® 3%S° AyE™ |,k
FEEEEGGHGHh 6 EFEQC QSE® %S° Ayt | F
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