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mRT., £7/7130. O ppmUTFTH>THLL,
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(Standard Practice for Determining

Limits of Flammability of Chemica
ls at Elevated Temperature and Pre
ssure, ASTM E918 — 83 (2011)) ., HELHEOD
BINEDRERZEE LT, FIAEI I SIEE. J IS K 2265555
NTW3, MECHRORENROAERZELT, FIZIE ASTM I n
ternational CRKESERMBHR) &% IStandard
Test Method for Autoignition Tempe
rature of Liquid Chemicals] (ASTM E
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S[EERBERICH L TEBRAIEZ2ZEICE>THRR N v EY 5TV
CENUICE o TEKEMEEEIEEZEERL TH LW, BUKEDEERDIE
. BEEMSFTHRAOAEEAVT, HIAIEBEKENELERET 57200
WKEZy T (chilled water trap) ZAVWT FkiF
SHAERETHEVWESET (scrubbing) T&ICLY., HBWIEAEH
RIN. RE. BROBEE WO BMBEEHEAEDE DI EICK YBKEY
HEEESHENLEIRLTE LW,

LUF. ARBOHRBERIAXKBEBICSEN2EHMICOWVWTEHEAT %,

—IEEE -

EEEIL, BT HEEEENORDIHARMHEEBALHAAEBE S
RSO RMNFa—TE%aBRITDIIENTRETHIRYICBVWTHRFICREI NG
W, BERNKTHLEEMEOME (LLE. TRHEOEES) PRISHRE.
BERE (WNy FEEE RINEEL EREEES) ( BE2EXG (P
EM. BIMEHSE) RIS UT, BYAEEEEZERLTLW, 28,
BERICOWTIRZRIRT 22 E&T 5,

—RKZ7bFa2—-T-

RS bMFa—T LEBOAR) 7 MEBEEZEMRLEBBRYICBWVWTEHE
WKREINT. RHMOKRST7bFa—7 (THRY T ME] &E3MENS,
) EERLTELW,

RSO hFa—TiF. ARV 7 MeBAEZDIRMIERT DERND. —fi%
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[0035]

[0036]

IS, ZOEEHAMAAKEEICH LEBEE QS LD IC. BEEORERICERES
na,

RSTMNFa—T2RBALCLARBBRARBRETIE. FST7hFa1-7IC
BIIPAREEREZS<THE. ARY 7 MeBEIrELL., BERORS
HEENBLKRDIEPMONTVWS, DR, BEESBEN S5 HRAMH
EBEERT 2 AFKBEOH B ARBRE TIE, STk OIERFFCHER 1 ICEEH,
IhdLH, BR/ ANEORBCHRIBRHEEAFER T 2EROEEICLL
 AREEEE (V) 2—EE (AV) BHEBEICELONIEERORE
HEE (Py) OLFE (AP BRIV, TabE, AFEBEOHRABHAFHE
BREETIE. RITMNFa2a—TIKBIT2HREEEELAS<T2IFE,. B
JANEEEATIMEOEBICLL L TEBNEEMREEERRT 2 EHT
X%, RSTMFa2—TILBIZHRAEEEE L. FMEORAMHAESRIRY
RERELTEWD, FFELLIEO0, 00T m sBlb, KWUFFLLIEO
. 005m/ skUE, XSICFFELLIFO0. O1Tm/ sMUETHD, ZHR
ZIERED LRIG, BERORESHECEHERANSIEEWI EMIFE LWL,
BB, 0. 2m/ sBATF. 0. Tm/ skF. 0. O5m/ sAFAaEslL

\]

dim
N

(o)

FRMERICERL T, BREEHAEHAMHEASHE LT, BERX
DBH & EBERANDBREREITI, JOR. AEAOHABHRAREBEE
TlE, BT 2EEEBEN S HAMHEBOREH A MREE —EEUT
ETBRY. RSTMFa—TILBIF2HRAEEREDOLWEREICHAEZ>T
CBI)ZNEEFERTIREDOEBICLLL TE L K BhBRHBMS
ERULBDEEZAFERESIERE L, FMICIE. AFRBOHIBIRHE
BRER. REEBENLLDZHANEIOBE L ZMRENO., 04m s
UFTHZRY., RSTMNFa—TICBF2HRLEEEDLVERICHK
> T, BRBY —FEICED BRI AME (BRABDERCBRBEEME
EHMEND, ) N7 0%EZBATHY., B/ AN %EFHAT HHEROEKE
WK LTRICT OBULEEFVWERIBUEREZERTEIENTES, L



WO 2017/115855 14 PCT/JP2016/089141

[0037]

[0038]

[0039]

[0040]

Ao T, BEELHICHEINIBRORELZEIMAD I ENTRETHY
. BEERIHOFEIEAMEN R OBBREEICASBWL D ICHEET S C
EDNTRETH D7D, BREOHREMELY—BRLUZZENTRETH S,

— HAHRE —

HAEBE L, EEEORIBANEHRAEHEIRT 2HEEE2ET 5, KRB
AABHRAREBEEICSVWT, AXHKER. RESBEN S22 0 AKE
HAEBADIEEEMETE, A, BEEORSAEHBIND HADEHE
MigBRTdIEET B,

HAHRELBBLAEARE, BREBEN LML HIMEEN L, BE
EORIFAEREINS, HFREESBRIIZHOMALZELTEY. HRIEHK
MADOERICIE LT, BHASEE L TESEOREAEREINS, O
R, ARFOHRBHRAXKBEETIE,. BA/ AINEEFERATIHEOEE
ICEE L. BERPICBIT2KBOFBFEEAIRSAY., RS T7MFa—-T70
RELE AEBE TIRBRORHITREEN LY RELRY, Bk LS ICEN
IREMEZETHIENTETH D, F, MMl ERET 2AREMRA
DHABHAKBEETIE. BREHBHEREDEEZEELIBRBITEMREK L
a (CTTKLUSHEEMEBEGRE. a 3BATELLY OSKEMERE
KT, ) DIB, alfa2BOTERLSTHIENTRETH D, TORR, AF
B H A BHARBEETIE. B/ ANEEEAT IREOEBICLL L.
BABERERBK a2505 2 ATETHY. OVWTIEERD L D ICE
N-BRFANREZET I ENTRETH D,

BEROREMHEZEDIER. BRERKEOFSVWHFIMHEEICHLERY
RABNBREHEMREEZENT 2HRN L. RESBEEOIHEMALRIZ.
FELLEZ20umlAT, FYHFZLLLIEFTO0OumlT, IHICHFIRLLIE
SumBlTF, 6 umBlT, XIE5 umlTTH2, RfeEBIROFTIHAR
DOTFRIFFICREI NGV, BFE. 0. Tumllk, O. 5umllE, 1
umBlEREE LES,

FiEEBRIE. NTRIPHBO—RREBMREMEXF L. KT &
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[0041]

[0042]

[0043]

FYBET LI ENTED, EERMAROTHNFRPHEHEESLELY
T2 ET. BONIERSBEOTHMAREZAET DL ARTH S
o BRIEEBROMES LTE, fxE. —volb, ATV LR AR

CFHOUENBESFOND, BBNEE, WMERLE. WAGEEREZORRNS
ATV L ABOBRBEBENIFE L,

RiEEBEN S0 HAMEERIE. ZHABREENOREINAHAZES
BY3EBERNLE NS TN F2a—TORBEZERTHLDIC. FTITMF
1—TJEMNBEDOET D, BE. BREESEBEN ORI HIMHEBIE. K57
NF2—T7OTHRODEEICEEINS,

AFEPOHZABHRIRBEBICSVTUE. RSTMFa2—TICBFEHR
TEERENR—DIFETH>TH, FREBENSL D HANEEORE H
AHRE (HABREE [m3/s] /EiEEeBEROKRER [m2] ) IZIKLCT,
EEBROESHEICENELCDBENH D, FHMICIE. ZBEHFEHLO

04m/ sUTFOHEICEWTIR., RS MFa1—TICBT25HRAEERE
ENrE—ThHNIE. REARBEERIEL L THIEBEROBEESHEICIEEAL
HEEW, TabhE, REARBRENO., 04 m  sUTOE#ETIE. 55
BROREEGHRICSVWTHRAEEREOHEN BN TH D, HHHRIRE
MO, 04m/ s%BA%E. RITMNFa—TIKBITHHAEERENE
—TH>TH, EERDOEESHBRIIRAICETT S, LEN>T, FEBOH
ATEFEEAZERLBIRYICEVWT, BRESBEL SRS HAMHIBOK
HAHZEFEIE, 0. 04m/ sUTFTHBIENFE LV, BHHTRIFEED
TRIE. FREADHRAEEREZZEXK L ZVWERANL, IFFEFLIF0. 005
m/ sk, FUFFELLIF0. O1m sblk, 0. 02m/ sblk, X
0. 03m/ sETH3,

Fo. BREKHEREOBRRN S, RESBEN S5 HAKREEOKE H
2fEE, 0. 04m/ sHUTETEHIEN/FELL, ZBHEHLRIEENO
. 04m/ sUTTHDE, RSZTMNFa2—TICBIFTE2HRAEBREDEW
BHEICHE>T, TO0%EBAI2BRFIBWNERLENT DL ARTH D
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[0044]

[0045]

[0046]

[0047]

[0048]

o MEHRIRENO. 04m s ZBASEHETIE, MEHRBREN S A
138, BREFBYHEMET TSI ZAFERESIERE L,

BEROREEMHREICENS & HIC, BREKREOSVWHFIMHIEEANDEA
DNEARTHLIHABBRIARBREZZRT 2805, REEBENSMRD
HABRHBEOBRE A RABRRIE. FHELLIEO0. 04m  sUTF, FYFFEL
<1F0. 005~0. 04m s, ILHICHFFLLIEO0. 01 ~0.
O4m, sD&E, 0. 02~0. 04m/ sD&HE., Xiz0. 03~0.
04m,/ sDEHETH 3,

BHEEBIEN 5702 HAMEBEBORIR AL, LR OIFBEARKE IR

HRaEN LEDRYICBWTHICREINARL, LEROFERREH AR
ZERTDEHIC, FMBOHRAEERELZZENRT 2ICH>T, BELBER
OB HAMBEER L, BEERITTE LW,

ARERAOHZBEARBREIZ. EEECIYIELEDEEZRET 50
MHEERDIMOEREZZATEHELWV, HINBMOERE L TR, BIZIE B
EMORMICERERE MG T 2IBBRHNE. BEEORIICp HAZAOD
BEAEYEHIBT 2RECEYHBE. RESNAEWEZDOINT 5[0
INE, BEELBOAIZAEICRY BT HRAGHE, BEEORELRE
THRERERENBEITFONSE, chblid, REBEEICERFAINS LA
DERZFEALTEL,

T, AEBOHRABHRARBEEOERELEICOVWT, HEEZSELD
D, MBATEIEET B,

B1ICiE. AFEBAO—ERBREBICS T2 A ABRARBEEDORANZ R
T, 1ICHEVT, ARE\BSENREEE Ok, HEE 1. EEEORIRIC
BEINLRSITINFa1—T2, BEEORENE HRAZHIGT 5 H A #HiE
E3LaEH HARAHKEIR. RESBERNLRDHARAMEE4 %2REZ D

o ARBHAREBEE1 O, HRAREMHISMEINDHRICK Y IEEE
NOEERS Z1BFTH5ENAFTHRETH D, M1ICIF. BiEEBEENISLS
HAMEEEZ 1 DBEAEREHEERT D, FERRE T ABREEERT S
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[0049]

[0050]

[0051]

[0052]

EHIC. IO HRZEREEZERT 2ICH> T, BREEEBENSMRDH
AMEER . EEERITTH LU,

B 21Cid. AFBAO—EHHEICS T2 HRAEBRARBEBICSVTESE
BOBERERBT 2OOBEARERT, EREOEKIIE1 EBALTH
%, HABHAREBEB1 OICHVWT, AAHKEIABBLAARIL, 5
BEBEANSRDIHAMBEA NS, BEE1 ORMAEREIND, B
EERERSHOMAEELTHY. HREEMALORICIS U T, HMlARgE
ELTEBEORSBAEBEINDG, [B%E2E<EET2RBTBEORL
EERIENS 7N F2—T20REBELEFET S, KZTMNFa2—-TOHERT
X, [RBOEEENP K RHITBEEORSWEERI TR TS, 25 LT,
RS MNFa2—-—TORIBTIIEEBROLERNEL., FZT7MFa—-—T04H
WTIIEBROTERNEL D, Z0LD. EBEONIBTEBEROBER
DEE L. EBEROBRITHONh S,

B3 ICid. AEPOHABHARBREEDHFELOTECEEEZHRAT S
HOEAH%ETT, ESRSOEKRIER1EBLTH S,

BI3ICRT LDIC. BEET1OREZD,. FZT7bFa2—-T20RE%D
2 & L& T, AEBAOHNABRARBREIZ. BEEROEEAMEELZLY —B
=mOSERMNS. 0. 7<D, /D, OBFREMHLTIENMFELWL, D, D
EoiE. EEROBEMEOESRNL, LYFFLIRO0. 750E XI5
FFELLIFO0. 8L, 0. 82 E, 0. 84k, 0. 86LLE, X
0. 88LLETHB, D,/ /D, LbDERIZ, EERDESMEEDESL DS,
FFELLIF0. 98B, LUFHELLIZ0. 96T, IoilFFELLIE
0. 94LF. XIZ0. 92LUTTH3, BEROHAEBEGBERRZEIRT S
BmDb, FST7MFa—721F BEE1 CRAMEICERET S &EMNFE
L,

T, IBEEE1ORRED,. RSTMNFa1—T20RR%E2D,. EEEI1
DEIHLDEEBRS DHEEASIEH, . EEE1OEEHNISORS T MFa
—J20REEBOFEIEH, .. EEE1OREHIAODORS I NFa—-T2
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[0053]

[0054]

[0055]

[0056]

[0057]

DERTEOEIZH, & LEEE, ARBOHAABRARBEEEIL. T
OFHE (1) (i0) OB EE—AZEZRMETIENTFELL,

(i) : 1= (H.=Hzn.) /Dy

(i i) :Hyuin/ D=2

ZH (i) IK2VWT, BEROREMEEZRODIEAND. (Hi—Honas
) /DatbiE. FYUBFELCIET. BE, ISICFFLLIE2UMETH S,
(HL—Hsonax) /D tbDERIZ. BEROABRAERREZENLSSRY
BICREINAWAS, BE. 5UT. 4UTREELES,

ZH (i i) IK2VWT, BEROREMREEZRODIEBERDD, Honin/ D,
teld, £WIFELLIET, BT, ISIKHEELCIETUT, 0. 9T,
O. 8T, 0. 7UUTF, XiZ0. 6LUTTHD, Honin/ D ALDTRIF.
EEROMBLBRTEZEXN LEIRYBICIREILAVWS, BE, 0. 1
BlE, O, 2Rk, O. BLRE, O. 4RULEGREE LTS,

AFEBEOH ZABILAKBEEL. HEROBREAZADREMEROAHTE
MEDIEHTRETHY . ERIBEPBIIRENICHR LB, AICBWVT

. AFPEOH ZBHAKBEETIE. BRIASRIMED TR, BEEL
HICHIE SN 2BRDBEEZEIA DI ENTRETH S, TORD. BE
EEROSESEMREHEEICASKRVWE D ICHAE T EATETHY.
AWM AGR T 258 THo THERRSOTREMERLE 0T
BETH D,

(b8 OELE S ]

AFEBEDLFYEDRIEFE.

EEMEOEEREBE T 2BMEMEECEBRRIC. BREBEN SR H
AMHEEOISHRERE L., BMHEINWHREEETIEERE RS T MF
1—JORBAEBRI T TCEEREBRIZE. R

MEMEBE L TEEYMEERET I L
=&,

HENRTHDILFEYE. BEEBEISBDIHAMHE. FST7 hFa
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[0058]

[0059]

[0060]

— 7. L3R [ARERAREBEE] CBWTERLAELEBYTHS, &IF
BROIEMEDOREARETIE. BREBEREN LI HAREHEIOREIN
HAZADHAZRY) 7 MEBICLYIBEBRZBIH T I EZRFHELTEY., &
ROAZBHRAREBETIHER LEBAV., BNEEROREMHREERT
%, I, ARABEEBIOMETHHRE L TBRSEAREFERT 515
B, BREREOBWVWHFSIMEEICEBEATRLREEIC. Bh/-BRH
MRUREEREITHIEHNTE S, AEPOATABHRARBEEIC DO W TEHA
L=2BRAMRIE, AFEBOLEMEOREFERICOVWTHRAKICERIN
oy

ARERICBEWT, EEWEOLEERZRTSHMEN ITIE. 1) REH
WEEMEOEEREZBE T 2MENE. 2) RN EEMEDEERE
BLOWXBRENICE LW EMELEER LT 2 BEFHEMEAICE
YEASINTERNITIEEZMEDEERZE T DICE>BEBDONANE
INd, LEMEOEEREZETH2HMEMICEAL TE. EZMEDOERICH
CTRADOHEMHAOSNTEY . AEBICEVWTIE., ThSBROMEY
HLSERALTEW, Fa EEMEOEEREZETHRY. SEREEIN
ZHMEMICEAL THEARPLLSERT S EDTRETH D,

IR, BEGKRTH2ILEMEDNM Y TL /A4 NELLEMTH B ERERRE
IKOWT, HESHMEMZFITRY %,

TS LBEHEE LTI, AlxiX. N5 X (Bacil lus) BHE
IURFYT7 (Listeria) BME. 297403 vAR (Stap
hylococcus) BfiE. AL OvyHR (Streptoco
ccus) Biil®., T70dvyhHRX (Enterococcus) BME
7OXAMNYTVIL (Clostridium) BHE QVRNIFYD
L (Corynebacterium) BMiE. ALY A14ER (St
reptomyces) BHESEIEFSN, "5 (Bacillus
) BHE. 3V xNNU9FY)D A (Corynebacterium) BHE
PEFE LW,
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[0061]

NS (Bacillus) BMESELTIE HIZIE HEE (Bac
il lus subtilis).,. REE (Bacillus anthr
acis)., LLY9RE (Bacillus cereus) EPrETFSh
.MEBE (Bacillus subtilis) DALYBFFTLL,

O xNI5F)S s (Corynebacterium) BHiESE LTI
CBIZE QYVRNIFYSOL - TIYZIHL (Corynebacter
ium glutamicum) ., JVRNIFTVIL -TT4YIVA(
Corynebacterium efficiens) ., Jdx/No5Y
b AIlFIT (Corynebacterium callunae) %
DEFLON, AVRNITVIL - TV IALDIYFHELLWL,

TS5 LBRMERMEE LT, flZE. TP (Escherichi
a) BME., S hI7 (Pantoea) BME. YIEXRS (Salm
onel la) BliE. EZVZF (Vivrio) BMiE. £5F7 (Se
rratia) BliE. T>57O0/X2%— (Enterobacter) @
MEEIZEFSh, T2k (Escherichia) BHE. /SV
hT7 (Pantoea) BMim. T>v>Aa/9%— (Enterobac
ter) BHENFHLL,

Tz Ye7 (Escherichia) BlEELTE, Tk 7
YY) (Escherichia col i) BFFLLWV,

N7 (Pantoea) BMEE LT, AIAIE SV bIT7 -7
754X (Pantoea ananatis), NXYNI7: -RFa—
7714 (Pantoea stewartii). /NAYhIF7-770OX
SvA (Pantoea agglomerans) ., /ST - bML
7 (Pantoea citrea) ErE8Foh X NITTF7 - T7F+F5F
41X (Pantoea ananatis). NvrITF7->rL7 (Pa
ntoea citrea) MIFELV, & AV NIT7EMEE LT
. BOMNEFEFHFEARE 09522 2 1 FICHIRINIEKEFRA L THE LW,
Ny NIT7BEHBEORKRNAKE LT, IR, BRONFFEFERAREO 9
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[0062]

52221 BICHERINDNINV NI - PHF+F574AAJ 1335568 (F
ERM BP—-6614) LUV ITT7 - 7F+F+5714RAAJ 13356
¥ (FERM BP—-6615) iFEFons,

TvFONRs4d— (Enterobacter) BHEE LTI Hxid
CIvFaAnNgyd— - F7oOxXS5SVRX (Enterobacter agg
lomerans) ., IFONY49— - FIOS5xRX (Enteroba
cter aerogenes) EHQ HBFS5hh, TvFOnNv4y4—--F7IO
H2Z2X (Engerobacter aerogenes) BFFLW, F
oo Iv7ONY Y —BHMiESE LTE. RMNEFEBEARE09522 21
FIHIRINEHEZFERLTELW, TyT7ON 5 —BHEORRNG
FRELTIE BIZE, T>7an\048— - 770X ZAATCC1228
T, 7O 5— - 7IOSRAATCC1304 8% TvF7ONnN
D% —-FIOFXRANBRC12010% (Biotechnol Bi
oeng. 2007 Mar 27 ;98 (2) :340—-348).
vranygyd—-- 7Oy xrAAJ110637 (FERM BP—-109
55) %EIEIFfoNDE, TvFaOnNI4— - 7IO5xXAAJ 11063
THiE., 2007 &£ 8 A2 2HNTHIITHUAAN EXERMHEWEA &
HFEYEHTtYY— (T305—-8566 HAEXRBEDIEmE1TH
1 &1 PRE6) ICFEHESFERM P—21348&LTHHEIN
. 2008381 3HICTIRIAMNGEMICE D ERTEICBEIN, F
ERM BP—-109550DZFMESHMIEINTWVS,

EEE LT HlxiE, YyHhOIEX (Saccharomyces)
B. YYHYvHhHOItRXA (Schizosaccharomyces) E.
YO 47 (Yarrowia) 8 MJ)IAFIT (Trichoderm
a) B, PARIFEIR (Aspergillus) B 72¥Y%sL (Fu
sarium) B L3—J) (Mucor) BEOWMEMELESFSh, v
#O3ItX (Saccharomyces) B. YYH¥vhOItR (Sc

hizosaccharomyces) B, YyA47 (Yarrowi a
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[0063]

) B, FEMN)OTILT (Trichode rma) BOMEMIHFEL
LYo

HwAHOIER (Saccharomyces) EOMEYE LTIE, A
ZIX, Yy HOI R - A—ILARLT VX (Saccharomyce
s carlsbergensis)., ¥YyhpAOzItEX-#LLEY>IT— (S
accharomyces cerevisiae)., YyvhOIt&R -5
A TPAY95 149X (Saccharomyces diastaticus
). By AHOIER- KR9S5 — (Saccharomyces dou
glasii). ¥YvyAhAOItER-I)I4M4RS5 (Saccharomyce
s kluyveri), ¥vyhOI+EX - /IR ZX (Sacchar
omyces norbensis), YyAOIEX-FETAHILZIRX (
Saccharomyces oviformis) BZEF5h, HvhO
IR -tLEYI— (Saccharomyces cerevisia
e) BIFE LV,

oYYy HOIER (Schizosaccharomyces) BOW
EME LTI, Y Yy hOIER KRR (Schizosacchar
omyces pombe) AFFLL,

YOu47 (Yarrowia) BOWMENELTE YO 147 - YR
J5>4hh (Yarrowia | ipolytica) FFLL,
RYIOFI<Y (Trichoderma) BOWMEYE LT, HlAIE
RYAFLT - NI FTRXL (Ttichoderma harzianu
m). NyaOFN~v -Od=vF¥— (Trichoderma koning
i) M)3IFNY-OAVFTISFTL (Trichoderma lo
ngibrachiatum), MJaOFNWT - -)—FHAS (Trichod
erma reesei). P)IAFIT-EYUF (Trichode rm
a viride) #&FoN, M)aFL< - -S4 (Trichod
erma reesei) DIFFLL,

BRBUCA VT /A ReEYMOLEEREZE LRWIEEENICAE LW
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[0064]

[0065]

[0066]

WMEMIE, SAFILT VL) VEBEGRROBRTHDIY T /A R
EMEREREE I —RT2EETFERERII—ICTEAT S, HDHWIEHR
BELIGEGEFHEBATEATSL I EICLY., 1 VT L /1 RLEYMDERE
BEENESTHIENTES,

BIZIE IAFILT VIV vEEEHERERE & L TR, FIZE X FiLT
ZY M=) VB (MEP) BRUOXANNOVE (MVA) BEBRIZEFLN
%,

AFNTYRY =LY VB (MEP) BBEE. A YRYFTZILZYY
B (IPP) &XAFITFTIYNZ) VEE (DMAPP) OEENRBRBTH D
(Nat. Prod. Rep. 16 (5) : 565—-574 1
999) , RFPRBEAEELTAFILIYURY b= VEE (MEP) RO
—FAF>-D—-F)NO—R-5-Y Vg (DXPF/EIEZDOXP) 4%
BRTBZENDS, MEPRK., DXP#EKE, DOXPEKE., MEP /DO
XPREEHEFIEINS,

AFITYRY k=) VB (MEP) BEICEEEST 3EFEE LTIE. Al
ZE, 1 —FFF>-D—-Fv)O—R-5-J v v4—¥ (EC: 2

2. 1. 7. 11, Dxs, ACCESSION ID NP 4149
54 ;f/2, AT3G21500, ACCESSION ID NP _ 56
6686 ;%13, AT4G15560, ACCESSION ID NP
193291 ;4l4, AT5G11380, ACCESSION ID N
P 001078570). 1—F4%Y-D—F>)O0—Z—-5—-1) Vg
VEIRAYAS—E (EC:1. 1. 1. 267 ;%l1, Dxr, ACC
ESSION ID NP 414715;%l2, AT56G62790, A
CCESSION ID NP 001190600). 4—YKRRAKRYF
IIN—2—-C—XFI-D—-TYRY =¥V &—¥ (EC:2. 7. 7

60;%l1. | spD, ACCESSION ID NP 417227
; 2, AT2G02500, ACCESSION ID NP 5652
86) . 4—VKRAKVYFIN—2-—C—XFI—-D—-—ITYR) h=ILFF
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[0067]

—+ (EC:2. 7. 1. 148 ;%1, | spE., ACCESSION
ID NP 415726 ;fl2, AT2G26930. ACCESS 10
N ID NP 180261), 2—C—AFJI—D—TIYRY r—JL—
2, 4—>oo=) g8y —t (EC: 4. 6. 1. 12 ;61, | s
pF. ACCESSION ID NP 417226 ;2. AT1GS6
3970, ACCESSION ID NP 564819). 1—kknO
FU—2—AF)—2—- (E) —TFZI—4-—ZYVBIVH—+ (EC
1. 17. 7. 1;%1., lspG, ACCESSION ID NP
417010;%2, AT6G60600, ACCESSION ID N
P 001119467)., 4—bROFY—-3—XFI—2—-TFZ)=
yUBLY 24— (EC: 1, 17, 1, 2;61, | spH, ACCE
SSION ID NP 414570 ;2. AT4G34350, AC
CESSION ID NP 567965) p&ifonhs,

Angvig (MVA) BRIEAYVYTL/ A ROHEERERMETHDM YR
VFZIZ)VBBIUCUAFLT YL VBETEFILC o ADLERK
TELEARBRRTHD, X OVE (MVA) BRICEST 8BRS LT
CBZE Ao vBFESF—+¥ (EC: 2, 7.1, 36:1, Ergl
2p. ACCESSION ID NP 013935;f%l2, AT5G2
7450, ACCESSION ID NP 001190411)., KR
mANNOVEFF—F (EC: 2. 7. 4. 2;61, Erg8p. ACC
ESSION ID NP 013947 ;f2, AT1G31910, A
CCESSION ID NP 001185124) ., YRZAKANNOYV
BTFHhILRFYS—F (EC:4. 1, 1, 33;%1, Mvd1p, AC
CESSION ID NP 014441 ;fl2, AT2G38700,
ACCESSION ID NP 181404 ;#l3. AT3G5425
O. ACCESSION ID NP 566995), 7EFI—CoA
—C—TF7EFIN ISR T75—FE (EC: 2. 3. 1. 9;/H1, Erg
10p. ACCESSION ID NP 015297 ;%l2, AT5G
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[0068]

47720, ACCESSION ID NP 001032028 ;#I3
. AT5G48230, ACCESSION ID NP 568694)
L BERAOFOAXFLILIYIL-CoAYYE—FE (EC: 2. 3. 3. 1
O;#l1, Erg13p, ACCESSION ID NP 013580
;2. ATAG11820, ACCESSION ID NP 1929
19;#13, MvaS, ACCESSION |ID AAG02438).,
EROFSAFLILIYYIL-CoAYSFo4—¥ (EC: 1. 1. 1. 3
4 ;%1, Hmg2p, ACCESSION ID NP 013555 ;
2, Hmglp, ACCESSION ID NP 013636 ;%3
. AT1G76490, ACCESSION ID NP 177775;
Bl4, AT2G17370, ACCESSION ID NP 17932
9, EC:1. 1, 1. 88, #l5. MvaA, ACCESSION 1ID
P13702), PEFI—-CoA—-C—FEFI I SVRTTS—FE/
EROFSAFLILIYYIL-CoAYSFo4—¥ (EC: 2. 3. 1. 9
1. 1.1, 34, L, MvaE, ACCESSION ID AAGO
2439) PEFLND, BERII—IZBEVWT, XA OVE (MVA) &
BICEES T2 1 LUEDEESR (B, RAKRANOVEBXF—E, JRARAN
OVETFALRFLS—E, FEFI-CoA-C—-T7EFI ISV RT
S—tE /EROFVAFLILIYIL—-CoA)F I H—H, EROF X
FLINIIIN-CoAYVEH—E) 20— T 2ERBFIF. EBIERERY
KEETOE—Y—OHEHETICEEINTE LW,

AV L /A4 RMEBMERMEDIE. ISICAVTL /4 RIEEMOME
Bl 41VTLrovs—EOEE) THEIIAFILT I VB (DM
APP) Z&EMT 2REMMEEINTUVWTE LN, TDLDWEREEDEZOD.
AYRYTFZIZYVEE (| PP) DSIXFLTYILZ) vk (DMAP
P) ~OE#BEEEFIT DA YRVYTZIZ) VBTILIA Y AS—EDRIR
RYG—=B, AV TV /A RMEEMERMEDCEAINRTE LW, Fi,
| PPELV/ E/IEDMAPPOAERMICEET 2 A OVEREEBE LT/
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[0069]

FBAFILTYRY) b=V VEERBICES T2 1 U EOBROFERNY
H—=D AV T /A REEMERBEDICBEAINTELL, 2OLIR
BRORBRNI Y —E, #HAABRI S —TH>TH, FHAABRNT H—
THo>THIW, TOEIBERORERNIHI—IFE ST, X0 VB
BIC/FLRBEAFIVI)RY) b=V VEERIRICES § 288 0O8BERE (I
1/, 27, 3\EFLIF4ELUL) Z2—HFTLIZENICRIETSIHDOTH
>THLL, BIAIE RYUSZPbOZYImMRNADRERI Y —TH>T
HEW, ANOVEBRESLT /FLRIXFILITIRY) b—ILY VEERERIC
5921 UEOBROBXRE., BEILNLTRAETH>THLWL., EE
TH2THEW, ANOVERESLVT/ FTLEAFILTYRY b=V
BRRICES T 5BROHEERNMBEEICH L TEETHDIHEE. AIZIE BE
AL UL S BHE (Bl KXIBE) THY. o0 XA\OVEERICES
THBRNER (Bl Yy hOIEX -ELEDI) ICHKRTZEDTH-
THLEW, Fhe BEN XFLIVR) b= VERRRICES T 585K
ZEBICEETSEDTHIBE. BEILEAINDIRRNI -1, AN
OVERBICES T IBRERIRTZ2EDTHo>THLW,
BENRTHIEEMENM Y TL U THIHE., LEEOME PRI
EMVARBOBRICINA, AV TLYyors—EaililamT|ibd s s
PEFELW, AV vs—E& LT BIZIE B (Puerari
a montana var., lobata). RSS5 (Populus
alba x Populus tremula). 527 (Mucuna
bracteata)., Y7F¥ (Salix), Zt7hHY7 (Rob i
nia pseudoacacia), 7Y (Wisterria), 21—
#Y) (Eucalyptus globulus).Z&Z/K Melale
uca alterniflora) BRDAVILYIVI—ENETFS
nad (fl, Evolution 67 (4), 1026—-1040 (20
13) 28R) . AVTL /A RLEVERBRERNV S —E, HAHE
(integrative) RUVHF—TH>TH., FEAABEIRI Y —TH
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[0070]

[0071]

2TH LW,

SRR THDIEEMENRIEKEOL D ICKESEDETHDIHE. B
BRIIKRRZSOCIEMFE LV, RRIRE L TR, BIZIE BEREE —
VERR, £ OWESR. SREZEORKIEY ; L aBEIMKSR L ErbiE; U
VEO—IL; A8/ —=)b, RILLTILTE R, ¥BIE. —BbkER. ZBit
RFZFORRRFENS 1 OIS ; I— V. /S—LH, KEREOL AL
s TET— N~ EMWIRES ; B A )L ; SAFNASERER. ARIMNASREEEE DASES
B REE; YV VEE, J)teOlEE; T/ 7 )ESA4 R DTS4,
N)TVESA REDT ) &) VBT ATV ; MEMES VR V&, 1B

WS VIRV EZEDRY RTF R KBS/ F T ARFREDH
SRRERRRIE BEIXR ; RUINSDHAEDLENET LN S, BiE

WRTHDIEEMENKRTH2HE, BERIE, LERFRE LTHRL
EMBDI S, KREEMBE2ELTEMFF LY, EEBRIIISIC, BX
B BEA A VROBBICECTCEOMOERMER I ST T ENIFEL
W, Hin2RFRR. BHEA IV RTZOMOERMERD & L TIE, EEA
MOEBRDKDEFERAL TELL,

AVTL /A REBMDA Y TL U THDIIFE. ARBOHEIE. BES
SUKHEEZREADRICEWT, T ENTES, ZDLD0%RE LT,
ERT DAYV TLOIEBICK BEKELOET 270, FAEINTVWE R,
BIZIL, REE RBEY YV IEORIGHFZFATIIENTES, RESL
T, AV TV VERBENESUEMERVWA I ENTE S, [ R
ICBITBRELIBOEEFETHY ., Ny RAR—EE@Eh, REAXE2S
o AV T VI, BERJETHRNI4TTHY., HDKICHL TER
M KICH T 22EME: 0. 6g./L) T20CICHITEHEKENG60. 8
kPaT#HhzdehS (B, Brandes et al., Physik
alish Technische Bundesanstalt (PTB
), 2008) . 41VTLUEREENE 3 4 CLULEDRERETOREF
THEELLBE., MBEPTERLAEI VY TLVIRBRICSBRICBITLES
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[0072]

[0073]

[0074]

o LED 2T, TOLOIBREAVWEIFE, MERTERLEIY LV E
. [KEFRDNLEINTZZENTES, T, BEPTERLEZAY TL VI
BRICKHEFRICHRITLELZZ &AL, BEPOAY FL UV ERBEMICL S
AVITVVERRIE AV Ty —FIlL2BRRE) &, I, 4
YT VERRMICERISE2 &6 TE S,

BHESLUVTHERZDRICBVWTARBOAENTONZHBE. [AETP
DOBRBEAFIHEHTEIEMNEFZLYL., 1V TLVIFERRAMNT. 0~9

7% (w/w) (., Brandes et al., Physikal
ish Technische Bundesanstalt (PTB),
2008) THYBERELHWHEZETZZ &, BLTA VT L VKA
TOBREDRELERIIG U TERGEIEE TSI 05 (US8420
360B2, M24%5R) . BREOCEOHERNL. [IIEHFTOEBRRE%E
HEHT D2UENHD/HTH 5,

SHEROBRRREOHIEIE. BRRELRADLLSAEERPICHIETSE
EICEYITITEDNTEDS, RRICHIBINDITHEIE. BR. ZBILRKRA.
TINIVEOBRUADKERDEZATVWTE LWV, LYEFNICIZESR
RENERMEEZF OHAORABRRREUTICLD LI ONEEHTREMA
3 ETREFOBRRREAHETE S, BRUAOTHERD & LTERE
MAZDNEFE LW, FFE LR BRREZRAD L IAEISRBEHICHIGS
N, ThICLY SEFOBFEENBEENICHEINDS, SEFOBREE
. LTFTOEesY. BEFORFRRBEEOAMICLYFIFETESLHTH
%,

AEPICHRINASAROBRISEEFTISEE L. PHATHEMREIOE
T2, —H. MEDPEETEZRICBVTIE, BETOREEREIL. EEX
N2WEMORBEENICLYBEIN. TORR. BEBRREEIIHNERE
UTICETT %, BMREUTORBREZSUTERMBICBEWT., [IRFEHICEY
SHEROBR. H2WVEHICHET 2K MEPOBRITHREANDBENH ATEE
THhd, TabbE, WEMOBREEEREZICKEFEL T. [SEFOBREBEIR
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[0075]

[0076]

[0077]

BT95, e, BEINIHMEYORFEERELZHHTZ I &ICLY,
J[HEPOBFEEZHET S EETRTH D,

Bz, MEMORBRORIREZ LITHIEICLY, BREEEE%
HiF. IEFOBRREZ9% (v./v) BT (. 5% (v./v) LT,
0. 8% (v./v) ITF. 0. 6% (v./v) LT, 0. 5% (v./ v) K
T 0. 4% (v./v) IR, 0. 3% (v./v) U, 0. 2% (v /v
) U, L0, 1% (v./v) UTF) FLEFEEMIC0O% (v./v)
ICERET DI ENTES, HDWE, MHICHIET 2/ BPOBRRRE %,
BLARETSIETEALES, LEA>T. SIEPOEREREIL. REF
OHEDICL 2BEDHEERE EHIGT 2RAPOBRRREEEZER L /LT
RETBIENTE S,

BEE. REBMZAVWTITI IENTES, BEORICIE. BEMESR
REMEOERBMTEELALEOZERREIBMICEEL TH L. B&E
MeRAEBMTRERELLEOZAEERAOKRBERICEBLTELW, T
mhb, BEE, BEELAEREL ST TITORTE LWL, TDIFA. &
BEEABBEOEERME. A—THo>THLL, ELa->THLW, BEH
REFICIEBICEE I N 2BENOBRFICHR I AW, flxiE, OD66
O0=4~80DfREEERE. BERBERKIC. AEEROEBMICNLTO. 18
E%~30EBE%. HELLET1EE%~10EE. WML TEL,

EEIE, E9EE (batch culture) ., JiMEE (Fed—
batch culture)., EfHEE (continuous cul
ture). FLEETNSOEAEDLEICLYERRT D ENTES, &b
. BERBEIFFOEME. [FFESE] EHWD, Tk RIBEILITER
BEICBVWUEERR (REE) ICHETSEthE, TRIMEM S0,
T, RINBEITLREREEICSVWTEERICRINSEMZHGET 52 &%

DR EBWD, B8, BENMEEBEEAEBERLICDT TITbN 35S
PR, BEBCAEEE, HIESEETIT>THLW, Fk AIAE
. BEBZOOEETITV. AEBEZRNEEFTLIIEREETI2>TH L
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[0078]

[0079]

LYo

BRI, FRIFHTIT>TEHELL BEFIFETIT>TH L BIEH
TI2THLW, BER, BHEFIKGILRBIKETITOONEFE LWL,
FREHE I, REBHPOBFRRREN. BRIRERICL Z2BRERRT
HB0, 33 ppmULETHBIEZWVWY, FFELLLIFT, S5ppmllLET
HDHIETH>TEWV, HWFKIEMGEIE. BEBERICBREI/SERBRINTVLEY
. BRI OAFERRRESNO. 33 ppmRBTHDIEEZWVD, BT
FEEIE, BERICBRNMEINBRVERGEEWVWD, EEIE. TOLERBIC
BWTLRETERINAEFETITDONTH LK. —EHOHHED A LEETEIR
INEEHETITORATHELL, TAaDbL, [FIFETEET D] &IE. B
EOLHEORND., D &t —HOBHBICEVWTHEFIFETEENMMTbN
22EEWD, F. MEKIKHTEETZ] & BEOXHPEOROD
DR ES—EOBBICEVWTHEFIRG TEENMTbNE I &2 WD,
Fr. BESKETEET S k. BEBOLPBEOROD. DAl & —5
OHBEICBWTRIFETEHEN MTbhS I E&2WD, [—EOHAEL &I
Bz BEORHEODOS 0% E, 70E 80%BIE, 90%LULE
« 95%LUE, FLIE99WULDEETH>TLW, BB, [EEOEH
Bl &, EBENMEEEEAEECICOTTITLhEBEICIE. AEEDL
HEZEKRLTLW, T BREVEBHEEZETIES, 5H628BHAL
THEESCEET S, KBAZAESEHEOREEHREELTI2EDFERICLY
. BAEHPORAEBRREELET I, MEFKIKHELLITEIEG 2 EK
TZ %,

Etop HIE, AlxAE, pH3~10, ¥FL<IEpH4., 0~9. 5T
HoTEW, BEH BDEBEICHUCTEHBOp HERET LI ENTES, 15
MDpHIEZ, PYEZTHR, PYEZTK, KBFRNYD L EREFH
oL, KEBAY VL, BREBA)TL, KB ITRITU L, KBIEFRNY
DL, KEIEAIND DL, KBBIET TR LEOKRETIVA) MEFEIEE
MMEEZRAVWTRET S ENTE S,
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[0080]

[0081]

[0082]

[0083]

BHICIE,. KA AV, ERBAF Y. RBBAR. FLEFEFASOHEAE
HENEBEINTVWTLIL, INSDOKRDIE. BIZIE. BMEHDORHITLY
HEINTHELL., pHRERICBVWONSKBES LU FLIGEREBIED,
LHPEINTH LV, T, ThookpE. BEICKH U T, KB Bk
 ENLOIR., FEREREBAXZINRAMT S EICLIYRIRTEIEET
X5, KBXIFERBOBOEAF E LT, HIAE. KEBAILS DL, &K
BYTX UL, RBT7YVEZVL, KBBTN) DL, RKEBHY DL, Bk
BB7VE=DL, EREBFMN) VL BEREBH) DLDIETFONDS, KBS
FVBLV S FEEERBAAVIE flAE 0. 001 ~5M, #FFLL
0. 1~3M, ISICPFFLLIIFT~2MDBETHRML TLW, REEH
2EEBEIHZEEIE. HIAE BR1ILYEAZYS50mg~25g. FFL
<IF100mg~15g, ILICFFELLIFE150mg~10gDRBHR
HEBIETLWL,

EEREE., flZE. 20C~45C, FELLIEF25C~37CTH-
TdW, BEREE. HIZE 1 0FE~1 20RETH>TLW, BEIF
CBIAZE, BHFORFRRENSEEIND E T, H5WEHEMDOFELRL
MBET, WL TH LWL,

AFKBOHETIE. BREBEIOAZHABMERASHAEKRE L. K
HINEAREZEEITHEERE RS 7 M F2—TORBL BRI TUSE
REBIRT D, TREZEET2EERIIREHTEEMELS. BE. KE@AIC
NUEBEICERT S, LEN>T. AREADAETIE. HRAZ2FT2R#
TBREOEWEERNRZ I N F1—TORHZ@BTSLDIC. TOEH
FEAKEEICH LEEERDLIICKRS I M Fa—T%%lF. RSTMF
1—7OTRIBROSMOEFEICER T A RARESENSHRERET 2 2 & T
FLW, HARD 7 MEBICL Z2BEROEHREEICAL TR BDEHY T
HB5

AFERICEWT, TAREHLORET 2 HRIE, MEMOBERYE (F
SUERM. BIMERESE) IR LU TRELTEWL, BIMRGICTHED =



WO 2017/115855 32 PCT/JP2016/089141

[0084]

[0085]

[0086]

BEY S5, AAREERISRET 2HRE, BREBAZADEFI L,
BRSEHAE LTI, FIMRGICTHEN ZIEET 5 DI+ B ERE
BEETIRYBICREINT. flzid. ZR. BREBLELALZES. MER
 RPINLEREEHR (BRE) CEOREHRADVEFTOND, BIMSR
HICTHENZEE T S%E. HABRERISBRET 2 HRE LT, BE
EFRENICEALAVRYKBICREINT., flzid. BkR, ZBlx*R. K
R AV, —BIEKR. ROUIhOLDREHADETF LN S,

BHiaRBIEN 505 HAMHEOMEAR#RE, K57 M Fa—TIKHT
ZHAEBEREDFELEHERE T, L [AABHARBRE] ICRBOES
YTHD, HFELR—EEBEBICEVWT, BEEBEREN S HANEIOR
HAARRIE, FFELLIE0. 04m sUFTHB,

AFEBAOFEIG. EZMEZOPNTEIEEZILHICEATELL, BFEY
Bl BEBERICNT 2BREMEL. SZICOBE - BIRT 2 &ATRETH
%, EEMEOREICKH LU T, RAEE L TEEDEZLONL TE L. [E
ELTEEMEZERLTE LWV, SHECLELENEZT I, ANOT
FEICEL Y., BR - BRMEZT>TH L,
=3l
ARG BIFRBERA Y T /A NMeEAERMEY (SWI TCH—
Pl 1d/1spSM) RO VEBRZFEHA Y TL /A FMeEWERM
% (SWITCH—PphoC,/1 spSM, SWITCH—-—PpstS
S 1 spSM) [ PSE/—RFEEAYVTL /A MMeEMERBEY (S
WITCH—-—Para/| spSM) OfsE
1—1) pMW—Para—-mvaES—Tt r pDEE
1—-1—1) Enterococcus faecal i sH¥EmvaE®E
EFDIEESE

acetyl —CoA acetyltransferase&hydr
oxymethlglutaryl—-—CoAreductase®1—KT7
ZEnterococcus faecal i sf¥mvaE®DEEERT.
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[0087]

[0088]

RUOT7I/BESNZTTICHONTWS (REEIFIIOACCESS | ONE
5:AF290092, 1, (1479.. 3890). 7 /HBEIDA
CCESSION&E#S: AAG02439) (J. Bacteriol, 1
82 (15), 4319—-4327 (2000)).,. Enterococc
us faecal isEHEMvVvaEYYNRIEDTI /BRI RUER
FOBEBIZEIESS. RUVBIHINESGCICENRENTY, mv aEEE
FEZE. co |l i THERMICRRIESLDICE. co |l i @I N/EMRHE
BEICHBELLEmv aEBEFERETL. INEEFmyv aEE&FIT7,
COEBEERIEZEINEFS 7TICRT, mv a EBEGFIMEEERINE. p
UCS57 (GenScript#ff]) [vn—=vJxh,. 86hi=T5R
I REpUCS7—-EFmvaE&&fitr,
1-1—2) Enterococcus faecal i sH¥EmvaSE
EFDIEESE

hydroxymethylglutaryl—CoA synthas
e #Jd—R3¥BEnterococcus faecal i sH¥Emvas
DOIRERF. RUO'T7 I /BEIIETTICHSNTWS (GRERIIOACCE
SSIONES: AF290092. 1, complement (142,

1293). 7T /EBEHNDACCESS I ONEZES: AAG02438
) (J. Bacteriol. 182 (15), 4319—-4327 (20
00)), Enterococcus faecal i sf¥EmvaS¥v¥y
NROBOT7 X/ BERS. RCEGFORERSZEIES 8. RUKRIES
QICZNETNRY, mvaSEMLRFAE. co |l | TURMICKRIRIES
HICE. co |l i DI NVERBEICKBELLEmyY a SEIEFEREL.
INZEZEFmvaS&&fiirt, COERERIZEIES1 0ICRT, myv
a SELGFIMEEERINALE, pUCS57 (GenScript#h) (C
sA—=vJ3h, 86Nk T5RAIR%EpUCE57—-EFmvaS&af
F7e,
1-1-3) 75/ —AFEHmv a ESHERRI I —DES
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[0089]

ToE/)—ZRFERANO VR ERELFRIRNI I —IZROFIRT
BELL, 72AIRpKD4 6455 LTRANEST 1 LEBIEST 2
WKRTEHRA) IX IV LVAFRETS547—ELZPCRICLYE. co
iH¥araC&araBADOE—4—BILHRBPara’ssSTP
CRU¥THF &8, 7S5AIRpUCS57—EFmvaE#%#ERE L TRINE
F13EBMAUNES1AICRIENA) IRV LA FRETSM4<T—&LEP
CRICKYEFmv aEBGTA2UPCRITAA2/R, 752ZXXKpUC
57-EFmvaS%$ls UTERIES 1S5 EERIES 6ICRIERT
DXL AFRETSAv—ELIPCRICLYEFmMv aSEGFAES
CPCRUTFAEBK, 7TSAIRpSTV—Ptac—Ttrp&HEisL
TRNES17 £HBIES18ICRTEXRA ) IXILAFRETS4<—
ELEPCRICLY Tt rpiEAZE2CPCRITFEZERIG L, ThH4D
DPCRETAABZI-HODPCRICIEPrime StarRUAS—F (
SASNRAF (B &) 2AVE, RIGBRIZF v MIRM I ERICRE
STHEL, 98CICT1O#M, 55CICTS#M, 72CICT19/ kb®d
Rin&E30H A U iTo7, BEILIEPara%®ECPCREMNEEFmy
aEBEFEZEOCPCREWMEZHE L LTENES1 1 &EINES 1 4I1IR
TEXKAY TRV L AFRE, BELEZEFmv aSELGTFESUPCRE
METt rpa8UPCREMZHIE LTERINES 15 &EIFES18IC
NIERAYVIX I LVAFRETS4<v—E LTPCRA T, ZORR
. ParatEFmvaEEEF. EFmvaSETt rpEUPCREY
EES LA, P3AIRpMW219 ( (K) —wvERYI—VE) FEZEIC
> TSma IE{bLi, Sma | JBILEBEPMW2 19 LR L/Para
CEFmvaEBGEFEZ2OPCREY. EFmvaSEGRFETtrp%
SUPCREMIEI n—Fusion HD Cloning Kit (C
lontech#&) ZAVWTERK L, BONLTIRAIRE, pMW-—
Para—-mvaES—Ttrp&ilLlt,

1—2—1) ANOVEBREBOLRBIVCTITREGFERET SHIAAE D
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[0090]

[0091]

[0092]

VT4 atIVERTSAI FOBEE
ANOVERBOLERBL VO TREGTFE2RETIHAARTSIAIRNE
BETLEH, pAH162—2AattL—TcR—2AattR vect
or Minaeva NI et al., BMC Biotechno
. 2008 ;8:63) #EWk,
PMW—Para—-mvaES—Ttrp®DKpnl—SallJz34Xx
VhN%E, pAH162—-—AattL—TcR—2AattRMDSph!|—-Sa
|| BRI/ —=vT Lk, EO#ER. E. coli Para”
OFE—49—8L®) Ly —BEFaraCOFEHTICHBE. faec
alisHEmvaESAROVAEREITS pAHIB2—-Para—myv
aESTSRIREBELL (H4) .
ARAVOTAE—Y—REN) TV M eRBHLHI. pMW219-P
ara—-mvaES—Ttrp®DEc |1 1361 1 —=SallJSs¥xvhk
., BCHAARBN S —FhiIlYToO0—=V T Lk, BONETIRIR
DYy T, BISICRT,
En37OF—9—0OHETICHZmv a ESELRTFERIFT 2LEHKE
ER7Z2ZXI ROty MaERLZ, COBMOESHIC. | —Sce |, X
hol, Pst |I&B&USph | BHBUEZZORY Y H—%, mvakE
SEBIEFOLAICMBT 2H—OH i nd | | | ZBEIBAFICIHEALS, &
DEWEZENRT 2D, 75247 —18LU2 (R5) &RVRXRILAF
FEF—EZzRAWTT=—) VT % T2, BONLZAEHDNAT ST X
Vi, RUXILAFRFF—ETE YVBEL. BoNhE) VEELED
STAVREHIind | | 1ICTUBTLIEpAHT62—mvaESTSX
IRESAT =2 aVRIBICEYFEALL, B5NLPpAH162-MCS
—mvaEST7SXIK (H6) &, mv a E S;EGETFORITHEDERMSE
HERHEAALTOFE—4—% 70—V JILHEIRVWEDTHS, | | d
D. phoCHB&Up st SELTFORMBABERIFTISZDNATSTAY
4%, P, ananatis SC17 (0)#% (Katashkina
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JI et al., BMC Mol Biol., 2009;10:34
) D7/ LADNAZBREE LT, BOPICTSAY—38LUL4, T34~7
—58LUV6, BOEWILTZA4—T7HL0U8 (R1) #FnFhAWVWT,
PCRICEYERKL,. pAH162—-MCS—mv aESpEAGIEES
REEAIRIC/TO—=V Y L, BONETIRAINE, RT7ICRY, 70
—ZVJINETAE—S TS T AV FOBIREEZTV. FEINBX
L FF REEFICEREICHMT 52 & =R L,

[0093] 1—2—2) pAH162—Km—Ptac—KDy | $8#fEER S5 X

I NOHESE

tet AREGFEZECPAHTIB62—-AattL—TcR—AattR (
Minaeva NI et al., BMC Biotechnol. ,
2008:;8:63) MAatl |l —Apal ISFAVINE, TS5(4T—
9BLTT10 (K1) . ROEWIKPpUC4KFSRIKN (Taylor L
ABLT®Rose RE., Nucleic Acids Res., 16
, 358, 1988) #58E LTHWPCRTELN/EZDNAT ST X
vhEBHLE, TOHRR. pAH162—-2AattL—KmR—AattR
NMEonrk (K8) .

[0094] P.,,.7OF—%—%. pAH162-2attL—TckR—AattR~
98— (Minaeva NI et al., BMC Biotechn
ol., 2008;8:63) MHind !l | | —Sph | BHBERLICHEA
L. ZORR., REAKBEERFERENIS—pAH162-P,, MBEIN
feo VA=V LETOE—9—735 XAV NOBRIEZREL, REHAY
DEINTHD & &thBE LI, pPAH162—-P,, DYy 7%, HIICKY

[0095] ATG Service Gene (OV7) IC&YILEARINE, L
FPARVERBIRVICEB#]LAS. cerevisiaeBHEPMK M
VDHLWy | D I BEFERIFTIZDNATIS AV N (B10) &, 3
BHREERANRNII—pAH162-Ptac®Sph | —Kpn | HRER
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[0096]

[0097]

RHEEAIRICY T o0—=V T Lk, BZERINEKDyY | AROVEZS
CDNAERIAEEFIESS 3ICRY, Ptac—KDy | RIEEhty MR
B92385N~T5AIRpAH162—Tc—Ptac—KDy |l %, &

11 (A) IERY, TDHK., EFMEYT—H—BEFZ2ERTSHEMNTt e
t ARBEFARERETEZpPAH1I62—Tc—P,,.— KDy I®Not | —
Kpnl 254X s, pAH162—-2attL—KmR—2AattR
WKTHIRT BT TA Y MILYEBR L, TORER., hF~ A2 ViEE
EFkan&av—hH—¢3B5pAH162—-Km—Ptac—KDy | 7F5
AIRER"LE (B11 (B) ),

HHEMS DEIICERINL, A4 /25 - /7435 (Met han
ocella paludicola) CHdSANAE [FL5T/ ALHE
FIICDOWTIE, GenBank77ty>av&SAPO11532%58R
] BROEEEm vV KBEFOI—T 1 VIR EZE8CILFEEXDNAT ST
AV M, FEREAABIRBENIIY—pAH162-P,,.ODPst | —Kp
n | BEEAEAIC/O—=VT Lk, mv KEEGEFEEETIREFAEES
SAIROTY T%, B1 2I1ICR7,

1—-3) LYEZTVMMESC17 (0) AampC::attB,_,iso A
ampH::attB,,igo Acrt::Pi,c—mvk (M. palud
icola) DEZE

attl, hisoPfWattR,,igollBiELIEKk aniBETF. ROETITE
AREAREAICERR4 0 b pERHNEZZUPCREBIEBEDNAT ST XY MO
ARe di&kEFEMAHEAH (Katashkina JI et al., B
MC Mol Biol., 2009;10:34) ., HW\WT, hFr<a1>
VT —H—DT77—Yphi 80 Int /XisikiEFMAaKkRE (An
dreeva |G et al., FEMS Microbiol Le
tt., 2011;318 (1) :55-60) 25 2KEOFEZAL
T. AampH: :attB,,igoBLUAampC: :attB,, st
ARZE%E, P. ananatis SC17 (0) BRICEBREMICEAL,
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[0098]

SC17 (0) ik, P. ananatis AJ13355MARedfitt
EEAXRTHD (Katashkina JI et al., BMC Mo
| Biol., 2009;10:34) ;P. ananatis AJI1
3355MFRNRELYS / LERFIZ. PRIJDA162073F/kiEGen
Bank7/ty> arv&BE=SAP0O12032, 1T8LUTAP0O12033
1 LTHATRETHS, pPMWattphi F5RAIF [Minaev
a NI et al., BMC Biotechnol., 2008; 8
1 63] ZHUELTHWT, 7243 —118LU%1 2, B5TIKTS4
R—138&U14 (XR1) 275347 —&ELTHWT, EhfhampH
BLGamp CEGFHEEANDHAAICERINEZDNATISIAY M a4k
BLie 734X —168LT16, BSPICTIAY—17HLK18 (
K1) &, BONEEHRREYMDP CRIRFEICAW,
WTLTC. P. ananatis AJ1335545/)LD—TH5.
PEA320 320kbXAFSRINLEICMETScrtAROVOK
bYIlphi8077—YMat t BEfuARIFEISBP. ananatis
SC17 (0) OFEHG%ZBEBRELEL, COKERTDILODIC. 7/ LHOE
BIERALICHREA 4 O b pfEIBICHE L/cat t L,hiso—kan—attR,
hiso2RIFTDHPCRIBIEBDNADS XY RDAR e dREFENLRAA%
. LcEEEsIsniEE% (Katashkina JI1I et al., B
MC Mol Biol., 2009;10:34) iCcLE=P>TiTo7,
attlL,niso—kan—attR,_, sollLkdcrtAROVOEBEHRICHW
LNBDNATSTAVINE, T543—198L020 (R1) 2BV3
RIGTEIELAE, pMWattphi 75AXIRKR (Minaeva NI
et al., BMC Biotechnol., 2008;8:63) &
. CORBTHBE LTHW, BonhiiliAa%F%E, SC17 (0) Ac
rt::attbl hniso—kan—attR,_,igo&&MMiFr, TS5M4<v—2
18L022 (R1) %, SC17 (0) Acrt::attl,,iso—ka
n—attR,higo. DEEBFEEDPCRMILICAW:, BEKLILDHT
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[0099]

YA UMMEY—h—DBREE, BROFEIKEVWPAHTI29-catA
WIR—TFSRAIREAWVWTIT>72 (Andreeva |G et al.
, FEMS Microbiol Lett., 2011;318 (1)
55—-60) , #UTdXILAFR21E8&V22%, B851/=SC17 (
0) Acrt::attB,, gofk@®PCRMIEICAWE, BN Aamp
C::attB,,igso. AampH: :attB, ,igoBfUPAcCcrt::a
ttBohisod / LAREYOTYy TEFNREFNR, 13 (A) . (B) 8LV
(C) I,
tFi2pAH162—Ptac—mvk (M, paludicola) 75
2 R%E, FHgoOra)l (Andreeva I1G et al.,
EMS Microbiol Lett.

, F
, 2011;318 (1) :55
—60) ICL7EN>2TSC17 (0) Acrt::attB,,jgoPattB
ohisoBPALICKEAIAATR, TS A ROMAAE, 75347 —218L023
CRLBPIETSAY—228L024 (R1) 2AVERY XS —HEHER
INCHEE L, TOHER, SC17 (0) Acrt::pAH162—-P,,,
—mvk (M. paludicola) %%&8/~, Acrt: :pAH16
2—Pi.c—mvk (M, paludicola) ®WEYPDO~Y 745, H14
(A) IZRY,

TD®%k. ¥/ LDNAZLZ bORL—YavFE (Katashkin
a JI et al., BMC Mol Biol.,, 2009;10:
34) #ALTSC17 (0) Acrt::pAH162—-P,,.—mvk (
M. paludicola) OEGRFEZSC17 (0) AampC::
attB,,is0 AampH: :attB,_, s, ~"BITIEL, 5N/
FhSHA4 ) VittEEGEFt et RAZYT—H—ELTHBLTWS, t
et RAV—H—EBEFEELpAH162—Ptac—mvk (M. pa
ludicola) AR SSZAI RORIY—E0%. RO p MW —
intxis—catA)NN—=FSSAIRK[Katashkina JI

et al., BMC Mol Biol., 2009;10:34] »H
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[0100]

WTHRELE, ZORBR. Y—H—BEFREHRSC17 (0) Aamp
H: :attB,go AampC::attBygeg Acrt::P,,.—m
vk (M. paludicola) &8/, Acrt::P,,.—mvk (M
paludicola) ¥/ LREYOTYy T%=, M14 (B) IZRT,
1—4) SWI TCH#OtY hDHESE
pPAH162—-Km—Ptac—KDy | 7523 R#%, o O]
)~ (Andreeva |G et al. FEMS Microbio
| Lett. 2011;318 (1) :55=60) (CLEMAW SC
17 (0) AampH: :attB,gy, AampC: :attB,s, Ac
rt::Pi,oc—mvk (M. paludicola) /pAH123—ca
t BRDORBIKICHAAAL, 50mg LAFIA IV ESGLBPH—E
ISR AV, BRELAKmRIO—VE, 5437 —118&U015, &
LBRILTZ24%—118LU17 (R1) ZAVWZPCRRMHTHRERL
AampH: :attB,goE/ldAampC: :attB,gomIilHHMAMAFE
NipAH162—Km—Ptac—KDy | 7SR ReRETIHER
RU%, AampH: : pAH162—Km—Ptac—KDy | &LUA
ampC: :pAH162—Km—Ptac—KDy | $8&HKEYWDT Y
T%. B15 (A) 8L (B) IIRT,
PAH162—-Px-—mvaES (CZT. Pxi& LTOFRELHBEED D
50—2TCHb:araC—P,,, (E. col i), P, gps Ponocs P
osts) &, BSosOra) [Andreeva IG et al., F
EMS Microbiol Lett., 2011;318 (1) :55
—60]ICLEA>TPpAHTI 23 —catAIS—FSZIREBEWTS
C17 (0O) AampC::pAH162—-Km—-P,,.— KDyl Aa
mpH: :attB,,igo Acrt::P,,.—mvk (M. paludi
cola) BLUSC17 (0) AampC::attB,,igo Aamp
H: :pAH162—Km—P,,.— KDy |l Acrt::P,ac—mvk
(M, paludicola) LYETVMkDat tB,, soBICHEAL
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fco TORER, SWITCH-Px—18LUVSWITCH-Px—2¢&%
nNeThgdroni-z2ty NO%ESBSRL, AampH:
x—mvaESHBSLUTAampC: :pAH162—Px—mvaES%f

pAH162—P

HmAREYD~ Y T%E1 6ICRT,

[0101] [1]

#1. ARG I TRHIR L7 5 A ~—id5

No. | Name Sequence 5’ > 3’

1 | Linker-F AGCTTTAGGGATAACAGGGTAATCTCGAGCTGCAGGCATGCA (Fidd &5 1 9)

2 | Linker-R AGCTTGCATGCCTGCAGCTCGAGATTACCCTGTTATCCCTAA (Aid¥I& 52 0)

3 | 11dD5’ CAS TTTTTAAGCTTTAGGGATAACAGGGTAATCTCGAGATTTAAAGCGGCTGCTTTAC (
BiFIES 2 1)

4 | 11dD3’ CAS TTTTTAAGCTTGCATGCCTGCAGTATTTAATAGAATCAGGTAG (BB -2 2
)

5 | phoC5’ CAS TTTTTAAGCTTTAGGGATAACAGGGTAATCTCGAGTGGATAACCTCATGTAAAC (B
F%EE2 3)

6 | phoC3’ CAS TTTTTAAGCTTGCATGCCTGCAGTTGATGTCTGATTATCTCTGA (Ba¥IE 5 2 4
)

7 | pstS5’ CAS TTTTTAAGCTTTAGGGATAACAGGGTAATCTCGAGAGCCTCTCACGCGTGAATC (AL
5152 5)

8 | pstS3’ CAS TTTTTAAGCTTGCATGCCTGCAGAGGGGAGAAAAGTCAGGCTAA (BIAHE S 2 6
)

9 | n67 TGCGAAGACGTCCTCGTGAAGAAGGTGTTGCTG (EXFIFZ S 2 7)

10 | né8 TGCGAAGGGCCCCGTTGTGTCTCAAAATCTCTGATG (¥ 52 8)

11 | ampH-attL-phi80 | ATGOGCACTCCTTACGTACTGGCTCTACTGGTTTCTTTGCGAAAGGTCATTTTTCCT

GAATATGCTCACA (AcHIES 2 9)

12 | ampH-attR-phi80 | TTAAGGAATCGCCTGGACCATCATCGGCGAGCCGTTCTGACGTTTGTTGACAGCTGG
TCCAATG (BdFI%E %5 3 0)

13 | DampC-phL CTGATGAACTGTCACCTGAATGAGTGCTGATGAAAATATAGAAAGGTCATTTTTCCT
GAATATGCTCA (BlFI%E 3 1)

14 | DampC-phR ATTOGCCAGCATAACGATGOCGCTGTTGAGCTGAGGAACACGTTTGTTGACAGCTGG
TCCAATG (ECF1&E =3 2)

15 | ampH-t1 GOGAAGCCCTCTCCOTTGC (&5 3 3)

16 | ampH-t2 AGCCAGTCAGCCTCATCAGCG (%23 4)

17 | ampC-t1 GATTCCCACTTCACCGAGCCG (BC%&E S 3 5)

18 | ampC-t2 GGCAGGTATGGTGCTCTGACG (Bd¥FBH 3 6)

19 | crtE-attRphi80 ATGACGGTCTGOGCAAAAAAACACGTTCATCTCACTCGCGCGTTTGTTGACAGCTGG
TCCAATG (BcHIZE=3 7)

20 | crtZ-attLphi80 ATGTTGTGGATTTGGAATGCCCTGATCGTTTTCGTTACCGGAAAGGTCATTTTTCCT
GAATATGCTCA (FE%I& % 3 8)

21 | crtZ-test CCGTGTGGTTCTGAAAGOCGA (BBIFEE 3 9)

22 | crtE-test CGTTGCCGTAAATGTATCCGT (Ad%%FE 4 0)

23 | phL-test GGATGTAAACCATAACACTCTGCGAAC (BLFIZEE-4 1)

24 | phR-test GATTGGTGGTTGAATTGTCCGTAAC (FlFIE =4 2)

[0102]

1—-5) AYTLYI V4 —VERIRTSAI ROEA
EERICKWSWI TCHEOILZ hOavEFY ML EERL. TL
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[0103]

JhORL—=YaVICEYLITHEEAVIT LY O VI—FEDORRTSAI
KRTCHBpSTV28—Ptac—IlspSM (WO0O2013 717972
2) BEALL, BoONAYV L /A4 NMEEMERMESNE= TN TNH, S
WITCH—Para/lspSM, SWITCH—-PI I d/ |l spSM
. SWITCH—-PpstS/ I spSM, SWITCH—-PphoC /I
spSM&mE LT,

ASFI2 : SC17 (0) AgecdESWITCH—-PphoCAgcd®
BEEAVTLYIVI—EDEA

P. 77774 ADgcdBEEFIE. FNI—-XTFeRkayr—E%23—
RLT&HY. P. 7774 ARFRMIBERICT NI VEEZERT S L
AR5 TWS (Andreeva 1G5, FEMS Microbio
| Lett. 2011 May ;318 (1) :55—-60) ,

T7547%—gcd—attlLBLPgecd—attR (R2) RUHRE
LTpMW118—attL—kan—attR7SXAIRKREHAVWBPCR
TEBOLNEZDNATISTXVMDAR e diRENAIHEAK (Minaeva

NIl&, BMC Biotechnol, 2008 ;8:63) Ic&Y.
gc dBEFAIMEINLSC17 (0) Agc d¥ziEERT S, HHiAHE
BHERTEHED, TS54/¥—gecd—t 1H8LWPgecd—t2 (XR2) #H
Wd,

SC17 (0) Agcd#hDy5 /) LDNAZ, Wizard Genom
ic DNA Purification Kit (FOXH) #AWTE
L., B8l E (Katashkina JI5, BMC Mol B
ol. 2009;10:34) ICLE=DP>TSWITCH—-—PphoCH®D
R—H—%SFRVEBRPICEXVEGRT 5, TOBER. SWITCH
—PphoC—Agcd (KmR) #5883, 754 ~v—gcd—t 18«
Vgecd—t2 (R2) . Boh/HAHFDOP CRENICAWVNDS, hF
YA UMEY—H—EETFE. BENGA I ng Xi sENFE (Ka
tashkina JI5, BMC Mol Biol. 2009;10:
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[0104]

[0105]

34) IKLEN>THR2, BohiE, SWITCH-PphoC Ag
c dik& i %,

SWITCH—-PphoC Agcd&pavEFy NI &EENLA
FIC LD >TREL, LIVTHEOAYVTLY O VY —ERERNI 5 —
TH5>pSTV28—Ptac—1spSM (WO2013 /7179722
) EIL V7 hAORL—2avICLYBALLE, B4V TL /A4 RS
MERBEME., SWITCH—PphoC Agcd/ | spSM&HE

L7,
[%2]
#2. 794 =—DV A b
Primer X7 LAF FEH @FET)
ged-attL GGTCAACATTATGGGGAAMAACTCCTCATCCTTTAGCGTGTGAAGOCTGCTTTTTTATACTAAGTTGG
FEFIFHS 1)
ged-attR TTACTTCTGGTCGGGCAGCGCATAGGCAATCACGTAATCGCGCTCAAGTTAGTATAAAAAAGCTGAAC
(FiFNES2)
ged-t1 TGACAACAATCTATCTGATT (E%1&E % 3)
ged-t2 TGCGCCTGGITAAGCTGGCG (A% 5 4)

=HEB1: SWITCH—PphoC Agcd/ | spSMOEETLME
1) AVTLVEBRBEYMSWI TCH—PphoCAgcd, /| spSM
BT v —EBERM

AVTLVVERBEYSWI TCH—PphoCAgcd /| spSMk
DEBIBIED =), Vv —BEEIT). Vv —EEICIE3 LEEOH B
AREEEE (T4 7))L (%) R) 2FRT S5, I I—AFEMIIRIICTT
HMMICAR2 LD ICHEET S, AIEESLT/O0547z=20—J)L (60mg
L) EEOCLBTL—MIAYV L VERBEHNSWI TCH—Ppho
CAgcd/ | spSM¥aZfHL., 34CICT 1 6REEEEERT 5,
2LOYVINA—RIEM%E 3 LEBOAABRAKBREICIEAR. THICE
FELETL—NTHOOREGFEEREL, BELRET S, HABRRARELE
BIEABICBHREINZ RS I N Fa—T&, BEEEORIPANE H A& HIGT
DHAHMBE L ESH. HAHBENTHMARS. OumdBiEEBEE
LB HARHEEEZ 5, BELXEIE. pH6. 8 (FPYEZTHRICT
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[0106]

[0107]

[0108]

[0109]

HE) . 34TTHY., REEBIED S0DHABHEOBE A R & O
O3m/sec&RdLHIC2. 3L/ min (BREE:20% (v.”
v) OEGEEMAICHRT S, HULAZXDOEYH— (T4 7L (#)

) ZHAVWTEERTDOREHEHE (Dissolved Oxigen, D
O) REZRAZEL. 4 8EEELTY, BEPRR., BHFIOILI—-XR

EN15g/ LUEICAZED500g,/ LICAELASILI—ZEEENY
IR %,

[%3]
F3. o —RESHFAR

ARX (HRED)
Glucose 80 g/L
MgSO,. 7aq 2.0 g/L
BIX.
(NH) S0, 2.0 g/L
KH,PO), 2.0 g/l
FeS0,. Taq 20 mg/L
MnSO,. 5aq 20 mg/L
Yeast Extract 4.0 g/L

AXEBX%ATLFEAZE%, 120C, 20m i n TNRABEETY., KA
%, AKEBR%AZ1 : 1 TEAL, 70547z =30—J)L (60mg /L)
AWML, gBheE LTERT %,

2) REBHKSHAAFOBREMY L VBEORERX

REBHAIHRAPOA Y TV VRERIIVFART7FS54 % — (GASER
A#tEl F10) ZBWTAET %, REBIRIAAHOBRE. REHRRE
EHZARHERE (T4 7 (k) @ DEX-1562A) ZAVWTAIEY
%,

EhEF2 : SWITCH—PphoC Agcd/| s pSMOEETM

HABBRARBEBEEAWT, 1V L VERMENSWI TCH-Pp
hoC Agcd/| spSMKkDIBEAREZERL L, BEEICEILEED
AABHAKEEE (T17)L () 8 BMA-02P I &) #FEALL
o BRHRBRARBESIL. HEEE, EEEORBICEBINALRS T



WO 2017/115855 45 PCT/JP2016/089141

Fa—TJ&. BEEOREANETREZHIET 2HAHBE L ZEaH. HAH
BENTHHMARS. OumDEREEBEN SR HRMHEBAF A 2, 1
BEREONED,IE7. 6ecm, RSTMFa—TDORED,IE5. 5cm,
BEOEBIOD RS T N Fa—TDHRLEEBOEIH ,,.E33. 1 cm,
EEEORNEANALODORZI I N Fa2a—TORTEHOEIH,, /&9, 8cmT
ol

SWITCH—PphoC Agcd/| spSM&EDZY+EO—ILAMY
JERMEL, BERREBERSOuULEZ6MOO60Omg LOyASA7 =3
—VEETLBTL—MIH—ICBH L, AIEEE LT3 4CICT1 665M
EELL,

RWT, REEM2, OLZAABHARBREEDOEEEICEALL, Z
T T, HEEIE. RIDHOARKEBRAZZFNTN 1 LARLAK. 12
OCT200MBBEZTTV. Bnk, AKEBER%Z1 : 1 TRE&L., 70O
SL7x=3—)L (60mg L) #HRMLTHAELE, BONLAEES
L— MWD OEADELE S HEISHICER L. EEEHBLE, BEEED
EIRNSDOEBROKREHIH IE34. 8cmThol,

EEREII34TCTEL. RESBEDNLMRZHARHEROKE A Z#F:#E O

O03m/sec&@dLHIC2. 3L/ min (BBHEREE: 21% (v. v
) ) OEEZEIEFRESHAICHIE L, RBEMOo HRT7ZVYEZTHR
ARWTG6. 8ICHML., ALN=ZKXDOtEYH— (TA4 T (#) & S
DOU—-10L160—-125) #AWVWTHEEEHFADOD ORELAE LR
Ao, 24BEEEET o, ERROEERBIFODOREEZ21%& L
. BARNERMER S M)V LABRKRPODOREZO%E L, p HREZROD 7V
EZTAHRE., RBEELEAILO T VEZTHRABKEROAABKE LR
BEEMICEWTHE L, BEREEIRY ) IV SNN—k—4—&AFKEAWV
THIE L2, BEPIE. BBEMFPO/ NI -BEN20g/LH15404g
/LOEEICAZEDIC. 700g/LICAELET 1 RAE—LGD—-113
K 0. O7mL/LEESTL/IO—RAEMAEBEHRAITHRML 7=,
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[0110]

[0111]

[0112]

[0113]

[0114]

[#4]
Fd. FEEFRZHERK

AX
Glucose 80 g/L
MgS0,. Tag 2.0 g/L
p HEEFE
BX
Trisodium Citrate 2.0 g/L
(NH,) 550, 2.0 g/L
KH,PO, 2.0 g/L
FeS0,. 7aq 20 mg/L
MnS0,. baq 20 mg/L
Yeast Extract 4,0 g/L
7 4 Ad—56D-113K 0.02 mL/L
p HEFE

EERBE. EEY YY), O, DEETILI—-RABEDDITEE
FELTce REHSAZRFOA Y TV VREEIIVFART 4% — (GA
SERA#E F10) ZAVWTAEL. REHIHRABOBEKR. RKEBAR
RERHZAPHEE (T4 70 (%F) & DEX—1562A) ZAWTH
ElLl, O.D.BIFHNKAEE ( (¥k) BIINAFTI/HA4ITVRE U-2
900) IC&>THEBE7ORE10 1{EICHERLLE. 600 nmTREL
720

SWITCH—PphoC Agcd#/ /| sp SMEDEBKRTEDO

D. B&EAYTLVENREERSICRT, T, BEROO. D, E&Aq
VIV VEREORRELODIT S 72FTnTnE17 (A) . {17 (B)
ICRY, e, REEHMAOD OREORIKEILDITZT7%2H 1 8ICRT,
[5%5]

#F5. BERTHEODO. D. HEA VYTV ARE

Strain 0.D. (600nm) Isoprene (mg/Batch)

SWITCH-PphoC A gcd/IspSM 27.7 440

2AEBOIEETCSWITCH—PphoC Agcd/ | spSM#kiL
364gDJINA—RAEHEEL. IV ITLVOEKREK440mgTHo
o Flo. REFEMBOD ORERIEEOLHEICHIEZ> TS BULEEHEEL
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oo CORBRMNL, BEEE. BEEBORICKREINLZRNZ 7 NFa—7
&, BEEOREBANEHRAZHIGT 2 HABKBE L ESH. HAHBEDNHR
REBENSRDZHRAMEEAEZ 2 T ABRARBEEELFERATSLIET
AEEME (VT V) ORENTRETH D EEEI LT,
= DERA
[0115] 1 i1=&iE

2 RSIT7KFa—7

3 HAHHE

4 BEREBENDLDH MBI

5 EER

10 AHRERAHRBEEE
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

55 KIR6]
55 RIAT]
5 KIR8]

[553KIR9]

[55K1R10]

fa R D&

EEE S,

EEEORNIICEEINAEZRS I N Fa—T&,

EEEORNIMANEHREHIET 2 HAEBE S
=T

HARBED, BREESBEL S HAMHEB%EE .

HABEEAN SHMEIND HRICL Y EBEROEE RS BHRTEE
ELZ & aRHHMET D HRABRARBEE,

REEBROTHIMARN 20 umATTHD, BRIETICEHD
RE,

BRIEEBENLAZ HAREBEORE N ZAMER (HAKREE [m3
/sl /BEEBEORE®E [m2] ) A 0. 04m sLUTFTH
%, BRIE1 L2 ICEHOEE,

IEEEORNREED,. RIT7MNFa1-—TOHRRE%ED & LiEE,
D,&D,,H, 0. 7<D,/D,0BEFEE®ELT. BFXRKE1~3 DV
TN 1 IBICREHOEE,

CEMEOEERZE T 2WMEMZECIEERIC. BEEEENS
BREAAMEEONSHRERE L. REIhEAREEHFT IEER
ERST7MNF2-—TORBLBRITTCEEREEBRTIEZI L. KT

WEMEEE L TEEMEERET S &
=20, EEMEOEERE,

EEMEDN, AREMEEET. FRIES ICERBROFE,

EZMED. BKEMETH S, 5BEKIEL XL 6 ICEREBDAE,

EEMEN, 1V T /A RIEEMTHD., FRKES~7T0OWTh
M1 IRICEEED T,

REEBROTHIMARN 20 umATTHS, B RELS~8DW
Thh 1 IRICEEHDEE,

BRIEEBENLAZ HAREBEORE N ZAMER (HAKREE [m3
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s s] /BEEBIRORKRER [m2] ) 2% 0. 04m sHUFTH
3. EKES~90WVWThH 1 IHICEEDFE,
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