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[0001] AFEHRIZ., TILTFFRA VOEEFTERVCEEREICEL, FEMICIEECE
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[RoENTWD,
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TWaZ &, BRICAFAZVZEZR/MLTEY, X MR EICDWTHEE
NEINTWBREEZILND, Fh FEFXBM 2 ICRTIEEEXFETEDL
NI ITFARA VIE, AREAEIBMATHY. BEICEII MDD HD
REOHERNMERINTWS, A F/0, NIFTUTTEOEEICEAL
HEEEE L THEENE LR T AEEBAD|mE LAV,

[0006] 3E%E. MycobacteriumBMIEICEWTIIIF A RAM VOEEREEHAES
MMII N, TOEGCFHVRBAWVHMEMICREINTWVWDS I EAHREI N TWL
% (GERETHMR2) o VS RY— %A L T\ 5egtABCDERZFIT T/ TF
F x4 ERERTF & L TMycobacter iumEHIEICFR&H S, egtB&egtDD i
E0OVIEEFHMethy lobacteriumBHIEZ 2 AL < OEREYCHEICS
WTEHLNTWDS, egtABCDEEERFIFERF IV ETINITFFRA VILE
B 25N IBZI— LT BELRFTHD, LHLADN S, Methylobact
erimBMEZEOINSOEGFEEODHMEYD. BEERICTILIFARSAVE
REEEZB L TWEHEI D FLEETNOWMEMOTILIF A XAV OEEM
[CDWTIXEEBI N TLARL,

[0007] MHEMPRICIE. ZFHE 1 DRFFESUCEEMERFRE LTCRAT 2C4EE
WMENLME (XAFOA—7. methylotroph) »*%H 3%, CLEMELHEE DK
HRBYME S LTOCIEEMEIF. X%/ —Ib (methanol) | A FILT IV (
methyl amine) REAFEIFLN D, CHIEEMELEREICEL., TILTFF x4
VOEERICHRIBSIEAWV, CIEEMELEEOMEME L T, Methylobac
teriumBMESHREINTWS (FFEFXHA3) o Methylobacterium/BHHE 1
A8/ —EBE—RFRRE LTRETRERYT S LAREHETHY ., EYPDR
EICZBL BN D, M_extorquens AN E ETILE LT A Y/ —JLISHHIRER
ICDWTHIE A EA TWD, Methylobacter ium/@MHE IEMxaF & XoxFD X 4
—IILIRKFRERZRITF L TWS GEEEFXEA3) ., T I TR, MxaF DRz
ISBEEDEMTIEAY /) —IICEETERWY, FLETRTHDISZ VIV
DEETCEETZEMMEINTWDS, NIFXoxFAS & 2 ERRSD
FRELTEUAY / —ILRKRERTHD Z &ICL D GEREFXE4)
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ERHETTOAYRO—LEBfTZTo/cE A REEMELTIILIFA
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[0012]

[0013]

[EGT] &WD, ) #FEE L. HETIHEERMT I E42FEET 5,
REEBRT BDEODFE

AFBPEIL, LEBEAFRT DOIBRERE LAKER. CLtamELk
HMERY XIZEFAOMBARRSEYE X Y RO—LETICLYBIT LSS
5. CibEMERMEMERT XISEBENETZEE L2522 & 2RHE L,
BAlINAEZCIEEMELEG T ) VE2EUEMZAVWTEELLE LS
. CHEEMEIE T ) ) U ERFRE LTCEGTZEELY> B2 &b, £EE
MBEAFRLYDZDIEERH L. AFPEERL .

FARbHhbAFERIE, LUTLY A5,

1. CitEYELMHHERY XIFEEEZ, RFEFREEFUIFMERAVWTEEL
INIOFARAVEEETSIIREZO. TILTIFF XM ORIERE,
2. CtEMELMHERY XIZBREZ., RFRELTXY/—IL. XFIL
PIVREY / XETVE) v ESUEMEAWVWTEEREL., TILIFFRA YV
AEETZIREESE. IR ICEBOIILIFA XM v ORERZE,

3. CIEEME LB HS. MethylobacteriumEBME CH 5. BB 1 £/ 2
ICERE D BIE T E.
4. EERFAS. RhodotorulaEDEERITH S, RIIET ~3D0WVWINA 1 ICEHED
HIEHE,

5. BADRKRRRELS. 0.1~5 YORETEZEIND, RIIE1 ~40W\WTh
M ICRBORES A

6. EHAICTYEZILIEN, 0.2~2.0 g/LOEETEAEINDS, FIHE 1
~5DWThH 1 ICEEHOELES %,

7. BHMARICPVEZULBELT, BIETVYEZDLXITY YERTIKET
VEZOLAERIND, BIE1 ~60WTNIN 1 ICBEHOBIER K,
8. UMTFOIRESL. TLITFARAVOEERE

1) RIIR1 ~70WFhh 1 ICRBBEOHAZTCCHEEMELEMER T X
BREEET IR ;
2) RIS ELACIEEMELEHERC XIIBEZ80EB L, EELLT
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[0014]

[0015]

WIFH R4 ECIEEMELHEMERE R G XIZBENSHET 5 TR,
9. CLEMEIMME. ZEEHZFSNITE BP-02088, NITE BP-02089, & L
NITE BP-02090¢& L CTENEFNFEFLI N/-MethylobacteriumEDC{LEWMEL
MR L UBIENZEDTH D, FIFET ~8OWTFhH 1 ICEHROTITF
x4 OEERE,
10. BBA. SEEHSNITE BP-02171, L UNITE BP-02172& L TEHIE
NEFFE I N/RhodotorulaEDERI L UEIENAZEDTH S, FITR1 ~9DWV
TN TICRBOIILITFA RA > OEESE.
FKHEADRR
AFEBAOCEEMELEMERY XISEBE CETAEEIEZHEICELN
. CIEEMF LT ) v EZRFRRE L TEET S & TEHEEHBEN
HETEARNICETZERE I &N TE S, BREEE T HEHMICAF4
ZVDHEMOBEERN, FLEELLEERNIET S & TEADNLET %
BRICHET 2 ENTE, BFEEHERLLZYERBESEBVDIBRENRL
. FEEADRSICEGTAESE, HBH. BETHENTES,
4 Ty D> £ &2 7 5 A
[BJ1]M. _aquaticum strain MA-22A%" / Ln EDEGTEEEIC{R % & ImF (egtABCE
D) DEEEZTIBTH S,
[Ed2]Methy lobacteriumEBHIE DR EH#KIC DWW T, HPLCHOHT CRER : 254nm)
I YECTEEZEEB L ERETIETH D, (EHEHI1)
[BA3]X % / —Ib - IRSIIEHPDRFRIFEZZEZ /& EDWN._aguaticum str
ain MA-22AIC L ZEGTEEX ZEE L ABREZRITHTH D, (EmH2)
[BQ41A % / —Ib - S RZIVEBHAD, X5/ —ILORIMEEEZZEA-EED
M. aquaticum strain MA-22AIC L ZEGTEL A TE LI-HERAR~IBNTH 5,

(SEHEHI3)

[H5IA% /—I) - TRSZILEHAPD, BERFEEZ A& XDM_aquaticum s
train MA-22AIC L BEGTEEZEE LB RE-IHTH D, (EHEHI4)
[B16]1X %/ —ib - I R ZIIiEHP D, BRRREEZEA & TDW_aquatic
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um strain MA-22AIC L ZEGTEEZEE L ERBRZ-IHTH D, (EfEHIS
)

[B71X %/ —Ib - S RZIVIBMARICHRNYT 27 I /EEZEA & TDM._aqu

aticum strain MA-22AIC K BEGTEA A2 EELERE NI X TH D, (EfE
16)

[H8IA% /—I) - T RFZILEHAITHRINT HNH.DOEHIZ KL HM._aquaticum s
train MA-22ACDEGTE S BER U PHOE L =R L @R ETR IR TH B,  (
EHEBI7)

[9]ergBD-RIEZE#Rk (AergBD) ITH T BECTOELEREAHPLCIC THEEFT L /=
RBRERNTETH D, (ERESIS)

[E10IM. _aquaticum strain MA-22ADEFAEFIMR R U AergBDIC DWW T, e
DAY ) —IVBEEEIALEEOEDOEBEEZRA L LERERITHTH S,
(EHESI9)

[B11IM._aquaticum strain MA-22AHREAR D7 I /EBBESEE BT L ER%
~IETHD, (EfHI10)

[B412IM. _aquaticum strain MA-22A% KEEE L7/ & X OB OEIEK TEGTD

EEE*~IHTHD. (EFEHI11)

[BA13IA %/ —Ib - S RZIIIBHAFICAFA=ZVERMLZE XD, M._aqua

ticum strain MA-22AIC K BEGTEEZEE L LHEREZ I TH D, (W

1 2)

[Eg14IM. _aquaticum strain MA-22A%EEE L. BEAA SRMIEIC & YEGT %
HLUEHERICOWT., ECTELTMMOT7 I VEBEZRET L /ERE-IT
Hhd, (EmeHI13)

[B415IM. aquaticum strain MA-22A%IEE L. BEEA SRAIEIC K YEGT %
H L 7=fHRICDWT, 9 2/ B5SDS-PAGES i L =B kB RE RS
MTcHsd, (EfEHI13)

[B161X% / —IILEE ) ) v ERMUAEBTESE LA EED. M_aq

uaticum strain MA-22AIC L ZEGTELREZMHR L ERERIHTH S, (
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[0016]

[0017]

EHeF1 4) .
[B17]%k < 7258 D SUXEE L /=Methy lobacter iumBH#IE A X 4 / —IL £ /=%
) ERNMUCEHTESE L LEE0D, SMEOEGTAERE#MERL .
BRERNTETHD, (EREHFI15)
[K18]7 V) vaRmMU B TEE LKL E ED, Methylobacterium/ED
BB OECTEEREZMIA L RRE T HTH D, (EfEHl15)
[B191A % / —IL &ML 725t THEE L /2 & I D, Methylobacterium/ED
SHEDECTEERZER LcERZz~INTH D, (EmwfHI15)
[K20]1A % / —IILZRMUIBHTEE LS X0, BRICK SEGTESRE%S
RUBERERNIHTHD, (EkEHT 6)
[E21]17 ) ) v &RMUABHTEELLE XD, BRICK DEGTELRE%S
BRLAERERIHNTHD, (EEHF1T16)
RAEERT /OO
AFEBRIX. CIEEMECLEMERT XIZER%Z A4/ —I)L (CH,0H) . X
FIT I (CHNHp) RO/ XIET )1 > (CHs(0H),) HEDRFRE S
MAERAWTEET S E 2/ E T HETOEEFERVEEREICET 5,
ABEMHZICBWTCETEIF, UTOR(DTRINDTFI/VBO—FETH S,
[161]

CO:zH
HN NH N
5 (I

EGTI&. CIEEMELHEHERYXIZEBRE XY/ —IL. AFILTIVEK
T/ XET7) =) VEDORREBEZSUEMAEABWTEEL., ECT2EAERICE
EIELZTREECIEICIYRIET B ENTES, THIC, EGTEZEAR
ICEE LACEEMELMEMER Y XIIEZSEHNIB L, ECTACIEME
EHEHERY RITEBEHISHME TN TES, LEEHETEDER. &
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[0018]

[0019]

LNECTEZRHE L TERL,

AIEHEBICSWT ICIEEMEMEMEL &, kFEE 1 D2EFECLEY
(BIZIEAY /—ILRC/ XIEIAFILTIVE) OEMEZET IHE (B
IBHERE) 200, KYTFEICIEXY / —ILOELEREE WD, A9 /=IO
REHZRICBE LI BEETPERIIMBICL > TELZN. ZLOBEIFXY
=N EZBIERRFEFTHBELIRILF—%58. FILLTILTE RXIEZE
LRBRZEE L CEFEBHRKD ZERT D, X4/ —ILIF—FBOFIILI—I
DHTERLEMEDFHEEEZEB L. BEEFEELAVKRFRRE QY D 3%
REEMBTH D, X9/ — ik, ARXIGRATZAOESE{CTHIEL L
—B2{bkFE (CO) (T, BRMbER-BRILERER "7 X FESERIEYEEMESE L T
TENICEZICEEING S, OB8ARAMBICSITZEBICE TS ICLEY
BMME] IS, CiEtEaMUA L RFBIRE LT HTRETHIMEEEZFN
N

ARHZSICBVWTC{LEMELMEME S LT, E&ERICIdMethy lobacterium
BRI ZEIF 5N 5, MethylobacteriumEBHE & L Tk, % (£M._aquaticu

m, M. oryzae. M. extorquens. M. radiotolerans. M. nodulans. M. extorg

uens, M, brachiatum, . M, adhaesivum, M, aerolatum, M, aminovorans, M

, cerastii, M, fujisawaense, M, hispanicum, M, komagatae, M. marchant

iae, M. oxalidis, M. populi, M. rhodesianum, M. rhodinum, M. soli, M,

tardum, M, thiocyanatum, M. zatmaniiZ&EMNEEIFSN B, AFRBICHITS

CibaMELMMEIL. FRURETH D, FYFFEL L. M_aguaticum str
ain MA-22A ((ERR19F11 8288 (EARZEEH) (CEFEIN/FERM P-21449%
U, MM ITBUEAEERMRESMEMN SrEmSaEtY ¥4 — (T305-8566
FIREDLIEHERTITE1FB T FREE) ICHSVWTTIRI MEWIC
EOCEESFFEICHRE LERRSEFEESFERM BP-11078IC &L Y X 5 HlE

) . M, brachiatum strain 99d. M. brachiatum strain zlb, M, brachiatum
strain zle (ZNFh. FE27F7H15H (ENZEEH) ICHFFEINANITE
P-02088, NITE P-02089, NITE P-02090% V). ¥EIT{THUE NS SET(E TR
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[0020]

[0021]

g RIHMEMSTREtE Y — (FEEARERMHA T IHE2-5-8 1125=
) ICBWT TR MEWICE D BERFFEICHE LI-ZFEEHESNITE BP-020
88. NITE BP-02089, NITE BP-02090(l & YU RI N DHE) » ORI N2 H
BTHD,

KREEEICSWT TBE) S, KRRROFEFTCINIFARA V%
EELEZ?HEOTHNIERHICREI NGV, ABEMSICH T 2BRIGHFE
BNFE LV, JYFFLLRERAE2BEAETHY. EAFBICIERhodotorula
®. Cryptococcus/B7 & DEERNZ(F 5N 5, RhodotorulaBDEER & L Tl
. 50 % tXRhodotorula mucilaginosa. Rhodotorula glutinis/: &AZEF SN

%, £YiFE L < Ik, Rhodotorula mucilaginosa z41c, Rhodotorula mucila
ginosa z41d (ZFhTh., MIITEBUEAERFAMRMEREE SHEHMEYS
trvd— (FEERERMAT IHE2-5-8 1128F) ITBVWTTIRR
NEMICE D EER27TF12R48ICERSFFEI N2, ZFEHSNITE BP-02171
. NITE BP-02172IC L Y RINZEERL) DNORBIRSNDBERTHD, F/=Cryp

tococcusEBDEERF & L Tid. 5 Z (XCryptococcus flavescens. Cryptococcus

phenolicus, Cryptococcus terreus@ENEF LN B,

AFRBBICH T BBHPORFIRIE. AFRBOCIHEMEILEMER V. XL
R, 5 X (EMethy lobacteriumEHHE K U XIFRhodotorula/E D EEE AV FI
ARLARRRESCIENMBRETH D, RFRRE LTI, HIXIEC~CILEY
 FELLIRCG~CALEMD BTSN D, FFFELIECG~CoT7ILa—I
 ANKVER, TRFIN. IV, FEGEEMHIFETON, LUIFFELL
FC~CDFIA—IIELFTIVHEFOSND, C~ClEEHELTE, B
RIS XS /=L AFILTI>, JURUY, T /-, B (VY
TIITILOA—IL, AFIEER, YoOnxsy, BV, 7TILEE
MHIREI NS, AFEBRICSWT, BFRORFRRE LT, CIEEMET i
7)) ESUIENLYBTFELWL, CiEEMIE. BEAFEMICIEA Y/ —L
RO/ XEFAFILTIUHRBITON, FBEICIEASY / —ILDETOEND, B
HAPICEEINDRFFBIREIZ0 1~5 ¥ THY., FEL<I1F0.5~3 $THY
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[0022]

[0023]

[0024]

[0025]

ERBWFFELLLIRN2 3THB, XS/ - LRDBEY. BREEEHES LA
WRFRIR &Y D 2 MABBMETH D, AT Y VIXHELIH/A
T4 —CILEaEXRULEBRORIEME ITEEYME L THEERIN DI ZMA
HIBAMBTH D, ABEMEICS VT, ROOEBREERT (%] 13, RO HEE
THDEEIE TBEY (v/v%) | THY. RODPEETHZHEE TEES (w
/%) 1 EEERT D,

AFEBPICH T 5B OEBERIFIE. AFERAOCLEMELEMER T
XITEERE, 5] X (dMethy lobacteriumBHIE & U X I&RhodotorulaE DEERFAY
FATRAERELECIENBETHY., FIARETVEZVLIEBEEEL T
EDPMNETH D, BEAMICIIEBLETE=ZTL (NHLLD RO/ XY VERZ
KFETVEZDL ((NHOHPO,) HMEEF SN B, EBHhRICEEINZ TV ES
T LBEDREIF0.2~2.0 g/LOBETEREINDIOLNFETH 2,

AFEBRICH T 2IEMAPD I RSIVETIF. AEROCILEME LEHE LT
S ASEERE, B A 1EMethy lobacter iumEHEE & U X IZRhodotorula/® DEERL
ARMEELAIRSIIIKDEZESC I ENBRETHY., HIZIFE L7 VEZD
LW TR I LBRENBESFLNS,

ARRICHITZIBMICEEINDIETOMOKD & LTE. E4 I VEMNZET
bhd, EYIVOERE L TFES T VB, FIAEL. BERFT7IY (E%
vB1) . E4 X B2, EREY K*> > (E4¥4XIUB6) . E4 X BI2, +
ATy, RN T EE, p-7 I/ REEEE (EBORIRE) . EA
Fo. A M=ILEIETFLNS,

AFEBICEWT, ECTELEDLOHDCLEMELEMER Y XIFER O
BRI, ECTEEE L. ENEBLICK WEELISEERIRT DI ENTE
%, IBEI. HELLIZX2BCMHETEET S ENTE D, BHEPFEIZECTZ
EEL. BPERELULICKVWRETHNIEBICREI AW, FIXIEXY /) —

2 REWSSURAEHABAWT28CTEE LABAICECTABEANICETSE
T, BHAE L RVIREE THIFTTAE CHNIE. B OIBIEHN TADRRE & HER
L7RETH> THEBEBITIT 2 &N TE S, EFEMICITIEERR%7H
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[0026]

[0027]

[0028]

LlEEg 22 ENTE, VHBEEEICKL YEDIBEANFEEIRRE 2 HERF L /21K
RETH, BARRNDEGTEIZENMLZIF DO THNIE., IBEEZRET DI ENT
X%, EEXFHEORBEICIK. AIAETEEOEECEEES LB 2 2
EMWMTED,

RAFEBEOCAEEMELEMEONRN. $FiCMethy lobacter iumEBHIE D RS IE.
7/ L EDEGTEE IR D EE T & L TegtABCDEA'ZEIF 5 5, FIAIE. M_a
quaticum strain MA-22AIC B W TegtBDAYEFI T — KE N, egtA. CERUEN
BERDZMETI—REINTWS (H158R) , egtBDEGFIFECTELICEER
EBIEFTH D, HZIEM, aquaticum strain MA-22AT (DegtBDIE (L F RIiB#E
DizE. HEBERIIFEIICLERTORIEMT 24, EGTIRE<EELE LDV

(o]

ARFEBPEOCILEMELHHMERY XIIEBFOEZEEICLYEARNICERL L
EGTIZ. EAASHIE L, BT DI ENTE D, BiEHLSSDEGTOHHIE,
FIZIETRIMHBE B HRZICELYITOI I ENTE S, BHIHEIE. BEEKICREL
£HDAE60~98C. FF L < 1£80~98°C. X ILHISC THI0DRBENIES 5 =
EICLKYITH CENTES, BELE LTIE. BARAMDEEPSHEHERET
N2HEWDIHEEERTDENTES, HlAIE. HPLCOFRIC L Y FER
IBIEMNTES,

TERDFTRICEIYVETZEERCIERT 25 EICHENRT, AFEROHEIGEL
TORTHRICBNTWS, BIXIX5EErxmk 1 (455H2012-1056185 2#R) Tk
& EX 44 (Pleurotus cornucopiae var. citrinopileatus) »S#H L 7<E
GTICDWT, BERXETEEENL50 ng/LICETZ I EABEIRTVEH
. BERMOETRLEELDIC. EOEEHENARVW & (—REEFE148.
TORIEE1AH) . ERELNLOETOHBICEMAEAZRAWVWTWS I &, B
WKAFFZUERMLTWSEE, BERUHESERICEL, JXMREICD
WTRBBNMEINTWS, —FH. AFEBOCIEEMEILEHMER T XISER
TELEIEIFEICINE,. BOBEEHABEFE . BEDSOECTOHEICIE
BRBABEZRAVWAIHEL RV, BERZEETSEMICAFI =V ORIMNDH




WO 2016/104437 12 PCT/JP2015/085698

BHEW,
Eref
[0029] BATRICAFERICOWTCLIYIEBRZROD-HICERAIZx L TEREAT 3D
 ARBEINSEBRGFIOEHDOAIBREINDIBED TRV EIFWIET
HRW,
[0030] (EHef) 1) SEHKRICK DECTOESL
FTHADHIC, MethylobacteriumBHED 5 57/ LIBHRSRIMOEERKIC
DWT., EGTOEA %R L 7.
[0031] (1) E#
Methy lobacter ium/E#fE TIEM. _oryzae DSM18207, M, aquaticum strain M
A-22A (EPRZEEEHSFERM BP-11078) . M. _extorguens (NRBC15687T), M. r

adiotolerans (IAM12098T). M 7M. extorquens strain AM1 (ATCC14718)IC
DWT. EGTOESREZMRER L /=,

[0032] (2) X%/ —J)L - T XTI

AH =)L - TRTIVEHIE. T RSIVIEAKR (200 mL) . EER (300 m

L) . g8 (0.33 mL) . TES®% (1 mL) . E9 I ViR (10 mL) &, X%
=L RUOKNERY, BBABRESABRBLLLBES L CGAR L, 8BRK
DKL, LTFDRBY TH B,
- IRSIESBKR 1 LY/ YNHCL 8.09 gZUMgS0, - 7TH,0 1.0 g
- FREDR ¢ 1 LX7= YU KHPO, 8.0 g UNaH,PO, - H,0 3.6 g
- BRER 1 1 LY/~ YFeSO, - 7TH,0 13.9 g& 1 MIERRICIARE
-EYIVERR NV LELEYNRVY AT UVBANLI T LA g A4/ h—IL0.2
9. TAFTI V0.4 9. p-T I/ REEE0.2 9. IEREY FF220.4 g, 18
BEF7Iv0.49. EFF0.2 gRUES I UBI2 0.2 g
- AHJ—IIFERGDRETHW,
"I/ =), ANV TILO—XERAWVWBEXEFAY /—ILDRDYIC
FREDIRERA W,

[0033] (3) BEMOIEE
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[0034]

[0035]

[0036]

[0037]

[0038]

BZEMD D B, MethylobacteriumEBHMiFE L. 3 BEIDX Y/ —ILEEL X
&=l TRZIIFHAERVL., THESEEL /=, M_aquaticum strain MA-2
2AlE. 0.5 BEIDX Y /=L AY /—IL - I RZIIEFEHZRBVL. 28C
TTHRESEL -,

(4) EGTOE4REDHESR

RIS CIEE L =R E 4 25°CT12000X g, 109 RIROLIBAE TV, 15
LN/EAH%0.85 EE% NaClZAWTHELL, BOREEAEHAIL. 588k
L7, BOREE10~50 mgH7=v IC1 mLDKZEMA, 95C TIOHRINIE L,
ERMNODOECTEHE L, MREOBEBEREZ I FH— (Vortex) ZF\WLT1600rp
mT30IE L, FDE25CTI4000Xg, 1040EZROGAOE L TLEEZIS. #ME
FERELE, o/ iEE0.2un7 1LY —TEABL. 2BMICDOWV
CEGTOELEE%AIE L 72,

AEMFITlE, EGTEIIAsahipak NH2P-5041 5 A& FAW/EHPLCTEE L 7=,
BEEA (0.1 BEYMVIFILTI>, 50 M) VEEF N T LNy T 7 —:

pH 7.3) RUVALEHEB (100 mM NaCl) DREABREZ A WTETEZAE L&
o EGTEIF. JE{R254 nmDIRFE TAIE L oo ARIESRM TIFECTIZHY6.1 min
ISBEEMNERO SNz,

L&, BEKICHITDECTOELEEEXR 2R L, EEMEX Y/ —IL -
TXRIZIIEHTIEBEES LFER. EGTAE#200~#800 ug IBEEEDIET
FEET D ENFEEINSE, M.oryzae DSM18207 CODECTDELEEN RS <
. M. aquaticum strain MA-22AIZ RICS\MBETH > /=,

(EfEh2) JERFFROEWNCEZECTEESR

M. aquaticum strain MA-22AIZDWT, BB DRF|BEREVZDEREEE
AT-BEDEGTOELREZ SR L=,

EREHITICIRT AY / —Ib - T RFILERIC, X4/ —JL (Methanol: 0.5

BEX 1 FEX 2 BEX% 3 FEX) . XA/ —IIIKRET IRFRFRERE
LTIT4% ./ —JL (Ethanol: 0.5 BE% 1 F&£% 1.5 =% . d/\VB (S

uccinate: 1 EBY% 2 EB% 3 EB¥) . FLI—2 (Glucose: 0 EEY

1
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[0039]

[0040]

[0041]

[0042]

[0043]

1 EE% 2 EE% 3 ZEE% OWThArESTEER, H 5V IELB (Luria-Be
rtani medium) FHIZRFRIFEE LTA S /—JL (Methanol: 0 B&E% 1 B=
% 2 FHEX% 3 BEX OVwWITnHhzZ¢ g (LB+Methanol) | XiF o/ T Y
BT b DLETIVY I VEBERFRRE LTEL I RS IVEHTH HMycobac
terium/BHHE A DOMidd lebrook 7HIEEHIC X 4 / —JL (Methanol: 0 BE%. 1
BHE% 2 BE% 3 BHE% OVWThHESOEH (TH9+Methanol) DWW’
nHb6 mLE=AVv, 28CC7THBEEE L 2.

EGTEEABIZIERA 1 ICIRT HETHPLCICE Y EEB L7z, IRERDEWICEL
YEGTELEDEWHARO LN (F3) . RFRFEDAY /—ILDIHFEITEE
EYHYDETOEEENTEEN o .

(EEHFIZ) X¥ ./ —ILBEEEZHBEOECTELEE R UEDIBIE

M. aquaticum strain MA-22AICDWT, IZFHPDO XY/ —ILEBEEZE ZT-
EXDEGTOEAERZEIE Lz, BEEEFERBITICRTIAS S/ —IL - T RIS
BHICHRREDOASY /—IL (0.5 BE% 1 F2% 2 F=EIXII3 5% %
EOEM%A100 LAV, 28°CTIBHMBITA >/, EGTEEEIIERRMI1ICRT
FETCHPLCIC K W EE L 7.

ALY —IREDEWCIVETEEEDEWSRDOONL (H4) , B
FODXE ) —IVIREDN2 BEIOESICEEELY OECTOEEEN TR
., BEHET 5 & CTHERICEGCTOBEARSO SNz, —H. EGTOE
BECEOIBHEII—BLTELST XY/ —IILOREICKL 5T 3-THTEEILE
BHICEL., ThLUEESHROBELIEM LGV, BEY/Y OETERE
. RHCA S/ —IVIBED2XIE3 BEIDRICIEMZKEIT /2, T DERTIE2

BEIAY /—ILEBWEEXZIZHEKX] ng/100 nLiZEK (1.2 mg/g BEE
Eff. 6.3 mg/g BZIREEEHRH) OEEMHERLT,

(EfEf4) B2RROEERZEACIHEDEGTESLE

M. aquaticum strain MA-22AIC DWW T, BHAHAODERFR =X X /<155 DEGT
DELRE =R L .

EREHTISRT XY/ —Ib - SRSIIEHOERFRE LT, SENSNHCL
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[0044]

[0045]

[0046]

EMOERIEEMICEE L TEEETT > 7. NHCL (NH)HPO,, (NH)H,PO,, (
NH,),S0,. (NHONO;DW A %0.4 g/LEEEHs nLax AL, 28C TTHREEE
L7z, EGTEEZIXERBI1ICRTAETHPLUICLYEE L, BRFEELT
(NH)H,PO, S IZNH,CLE AW A ICE WEGTEA B4 386/~ (”M5) .
(EfEBIS) HCUBREAZE X - BADECTESE

M. aquaticum strain MA-22AIC DWW T, BHAHAODNHCUEBE#E X /=& ZDE
CTOEXEREZMAE L. EREFITICRT AY / —IL - T RJILEBHICERE
MNH,CL (0.025, 0.05, 0.1, 0.2, 0.4, 0.6, 0.8, 1.2, 2,0, 4.0X|%6.0 g/
L) Z2E2¢EMAS mLAW, 28CTTREBEE L £, EGTEARIRERESI1 IR
FHETHPLCIC L W EE Lz, AR ONHCURBEDEZE WL YETEEEDE
WA SN, 0.4~1.2 g/LOHFEICEEMS LU=y OEEENRTRE S, D
7= (¥6) .

(EfEf6) BIc7 I /JBEZRM UL EEDETEEE

M. aquaticum strain MA-22AIC DWW T, BEHICHKAWBED 7 I /%K
MU& EDECTOEAREEZME L, EEMTICRITAS/ —IL - TRFI
BEHICEBEOERF T Y (His) RO/ XIEL X T4 > (Cys) a5
%5 mLAA, 28°CCTHERIREE L, EGTEEASIIEREM 117 HiETHPLC
IKLYEEL, EXRFIVRUVIVATA VI, EGTORIERATH D, ERF
VURVVRATA v ETATNI0 IMEGIHE IS nLl /Y OEEEN R
tEMhoe (B7) .

(EfEfl7) BRFEERICL SECTEES

M. aquaticum strain MA-22AICDWT, EBEPICKRBTHDEAY /—IL
CEBRFETHDIBETVEZILZBELTLIED &, TR DIBHEIHRF
TERWTZ ERIFEHOpHA TN YIBBZIHIT S I ENEBZ oNf/0H, B
B4, SRNBHBICTYEZTEXAY / —IILEBINT 55351707, EHE
BITICRT A/ —J)b - TRS5)LEEH100 nLCM, _aquaticum strain MA-22A
HHEEBEL. 10 BEVKEET7 VEZVLKERE oL (EEEFRRE L TCO
A BEN RU2Zal X%/ —I)L KRE2 8% %EBML TECTE & it
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[0047]

[0048]

[0049]

pHZAIE L7z, 28°CTIGHMEBE Lz, ECTEAEEIFERA 1 IR T HIETHP
LCICEYEE L7, BMLABEIIpHE PMEMEICHIF TIE 2 ECTEE S
EES~1THEZE—7& L. ZOREBETMERZRLAZOICH L. &L aw
IZEIFPHASBLITIC T A % 6 O DEEIHE A 15H TH > THEGTEEEILIEM
L#tir7= (B8) .
(EReF 8) EGTEL IR D EMLT
Mycobacteriumil &5 % egtABCDEE (= F & HHEM A DB F%. M._aquat

icum strain MA-22A%" J Lsmp (CBLASTEEATIC & » TIRFE L7, M. _aquaticum s

train MA-22AIC &\ TegtBD (contig 199) AEHITIO— KX 4L, egtA, CK&
VEDNELDIMUBTIO—RINTWB I EAEEIN/ (1) . M_aquatic

um strain MA-22AD R DEGTDAEREZ FREER T 27261, MR Z ITEL o Ter

gBD-RIEZEHFE (AergBD) Z#EEEL /=, AergBDDEGTES.REZEHEEI 1 ITR
I HETEGTOHMEMIEZ 1TV, HPLCICL W EEB L, TOHERZHIITHL
foo SEFR254nmD RS EERIEIC & DHPLCEEMTIC BT, FZAEGT (100 uM) &
VB4 FIM, aquaticum strain MA-22AMD I TIL6. 29 DI E TEGTA MR H
TN/ AergBDOIMEMTIXECTIIERO bhah >, 2D & LY. egt
BDIEEGTFIXECTEEICHBREBE T CHD EEZ LN,

(EEFIO) X4/ —IREEEATIBZEEOEDIEE

M. aquaticum strain MA-22AMDFFEFUME KR U AergBDIC DWW T, A D X
Y/ —NREEEZALETDEDIBEEZME L, ERAI1ICRIT XY/ —
- SRZIVEBHICEREDAY /—IL (0.5 BE% 1 BEY% 2 BEIXIE

3 EEN Z2UHEME200uL AV, FEHICOWVWTIST I TL— ~T28C
TI00BSREIEE Lo, BEEIXINR600nmTOIRIE (0D600) SAIEICL Y EE
L7z, EDER. AergBDIZ1 BE%3 BEIDA Y /- ESUIFHTHE
MIUBbRELEEZRLE (B810)

(EReF 1 0) MEFPOT I/ BESE 0BT

M. aquaticum strain MA-22A% . EMEMFI1 EEERICL T, 0.5 BEIX S /
—LEEGAY /=L - TRSILEI00 nL2 BV C7TARESE L, BB
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[0050]

[0051]

[0052]

D10 mLIC D WTEGTEAE A =MMHI 1 ISR AETHPLCIC L Y EE L 7=,
BYOEERIE. MEPOF7I /VBEEAEDLDICAWL, BEEXS ./
—JLTHIE L. % Amber Lite™ CR1310NA (4 nmL #BA8) Z BV THERL
Tt BEKISCAHELULAZBICDOWT., &F 7 I /EBOHEt (Hitac
hi L-8500B) #FW\WT7 X /= S L7z, EODER. M._aquaticum st
rain MA-22ARARICEO BETER 7L F_VvEE FBIERASFESEFTNTWS
ZEMNEEINL (®11) .
(EMEFI1 1) REBEICL DECTESE

M. aquaticum strain MA-22A% . =M1 EREERICL T, 0.5 BEIX Y /
—IILESUXY J—IL - T 25)LIEH200 LA AW TTEHREFRESE L /=%,

2 BEUAY /) —IESL XA/ —Ib - TR0 LEBE L T28CT66H
BiEE L/, EKE440 L/ D T100rpmiE# L D DOEE AT o7, pHIZAEL
A Do, EER20 mLX X550 mLZBFHTIREL L. EOREERVETELEE X
EE L7/, EGTEAERIX. EEIHEAE—2T15.8 mg/10 LICE L/, EGT
DEEEEFRRIETLEDY. BEREEHXYRED Lo >k, EFEFI3 0
ERICEERTHEEEMEN > 7D, AT —ILTy FICLZEEEOZEIDOER
HEDODEENrMH-EEZLONL (B12), LALAYL, BERHDK
EILLYARESEBICLBECTEEEORENPFTE B,

(EREGI1 2) XFFZURMICE BECTEENDRE

M. aquaticum strain MA-22A% ., SEHEFI1 EFEMRICL T, 2 BEIX Y / —
IR0, 10uM, 100uM, 1 iMDXAFA =V EZELAXEY/—Ib - IRFILE
o mLZ AW T28CTTHRBIEE L. EEM 1 ISR T HIETEGTESEE ZHPLC
ICFUEEL =,

FORR. 1 MDA FFZVRMCKIYVECTEEEDEMAR b (K
13) o RERICEWTIEE., BHICAFA_VORMLULAWESTH > THE
CTZHEREETH I, AFAVEZFHERBETHRNT S &ICLY., EGT
ELYBIFICEETES &b o7k,

(EEF1 3) BELSORMEBOT I /VEBEMEKE ¥ > /R URERUCHEK
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[0053]

[0054]

EfEBl1 OICRLATI /VBEEBIIEARANDOT I /BE XY/ —ILTHEH
LEZ®EDTH D, AEREFITIE, BEEELSSERES 1 ISR TRIMBICEY
BONLEGTERRREICOWT., 7I /EEKZHENL, BELLE. B,
BLUEEZHIEERFI1 O LEAHKTH D, BHBIIEROEGDL O DECTIE
BUCELTWSEEZOND, 7 I /EEERODFAEIE. EREAT10&H
BRTH 5,

ZFOfMRER. BARPICIKECTUAICHEBEDOT I /VEBINEENTHEY. X5/
—ILTHHELEEDLYKIID LERZEDD, EGTHAFREZELFENDR
FHE@ELTWE (B414) , FAEBARICEZBMEICEIY., BELNLT
T/BETTRL, VR IEEHEBINDEEZI SN ED D, SDS-PAG
ERICEU AU NROEEDT L, TOER. V> FILiE$450.28 mg/mld 4 >
NOEEEH (FMBE7INTIVERYHF— K& LEBradfordiBIC L )

. TDORFEDEZLIF10 KDaLl FTOEDFEDIY VNN IVEEZZL I &9 H
-7 (B15)

(EHEBI14) Ut VvAaEREFRE UECTARE
ERODEGTEEAEEL., X9/ —ILUAHADORFRELTT VYV AEBW

foo BEREBITVICRTAERT. X9/ —IL%0.5 1, 2BEXYV) Y VILEER
L. M. _aquaticum strain MA-22A% EI#RICEEE. EGTHIH 1T o 7=,
FTORER. 2BEXV V)V EBVWREXY /) —ILERWEBROEEMEE
FIERE0EEMETRLE (B16)
(ZEREBIN15) X5/ —IELET) ) vEpkFRiREE UEGTAE
BERBAH S8 L /=Methylobacter iumEHIE DS 75" (PLoS ONE 7(7)
: e40784. doi:10.1371/journal. pone. 0040784 (2012)) AF\ ., 2BB%A ¥
J=IVERIZ2BEY ) ) vERRRE LTERAICRT AETHEE. E
GTHIH %= 17> 7=,
F DR, M. _aquaticum strain MA-22AIXEHEFI 1 4 ICR L 2R & Bk
IC. EBLDRFBRTHETEERIEEL LD o7 (B17) , X4 /=
AW &M, aquaticum strain MA-22A& Y £ EEMHOEWEKA R DA -
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[0055]

[0056]

et ENH60T)EY) VICK DEEMIGEM._aquaticum strain MA-22A1C %
(Famh-o7z (M1 8KRUE1T19) , M1 8RUKEI 9ICBWT, B STME
GTELEM. O LEHIMIREEEZRY, %485, MethylobacteriumEHIE D >
A4 75)D>B, M._brachiatum strain 99d. M. brachiatum strain zlb, M
. _brachiatum strain zlelCDWT, HMI{THUE AR REHERMEREE
FMEMESEtEY Y — (FERAREREMDT IHE2-5-8 1128=) (T, NIT
E P-02088, NITE P-02089, NITE P-02090DZFHEHFESICTEARAFTIE ATV (H
WEEEH : JEHK27TFETHI5H) . T RIAMEWICE D TERETEICBRERTT
o7 (ZFEFHFSNITE BP-02088, NITE BP-02089. NITE BP-02090) .

(RMEBI1 6) EERIC K HEGTERE

BRANSOEE L /~F#F T2 BRhodotorula mucilaginosa z41c, Rhodotor

ula mucilaginosa z41d, Cryptococcus flavescens z64b (PLoS ONE 7(7): e

40784. doi:10.1371/journal. pone. 0040784 (2012)) (CDWT. EGTOELERE
“HEER LTz CTNODERE2XAY / —ILEE2%T7 ) 2) v aRFTERERE L
T. EREHI 1 ICRT AEATES, EGTHE 51T o7,

WREH20KUMX2 1ICRT, 20RUEHE21ICHEWT. BT STHE
GTELM. O LEI’MIREEESZ TR, H20ICRT LAY/ —IL e
OIEMICEYUBEET BT &1L Y., Rhodotorula muci laginosa z41c, Rhodot

orula mucilaginosa z41d, Cryptococcus flavescens z64bMDWFNDEKICH
EGTEEMNR WAL I N/=, F/~Rhodotorula mucilaginosa z41c, Rhodotoru
la_mucilaginosa z41d. Cryptococcus flavescens z64b\LZ3°h1 %, &) 1)

VESUEMAERBWCIEEIC. A9/ —IILESUEMEZEVWEEELYES

WEGTAEEM A FEER X /e,

Rhodotorula mucilaginosa z41c, Rhodotorula mucilaginosa z41diZ DUy
T. BITECEARBFMAMEERE FHMEMSEEr 99— (FER
AREFREMMNT IHHE2-5-8 1125 =) (T, NITE BP-02171, NITE BP-02172(D
SHESICCERTFTE =T o/ (F%HA : ERk27F1284H)

ExLtoM AT
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[0057]

PCT/JP2015/085698

LLEEFR L2k SIS, AREBPOCILEMELMMERY, XISEBRTELES
BB3HEFEICEINEE. CIEEMRT RIZTV ) »E42KFTREELTUEET D
T ET, BEEPEATAR CTEANICETEEA IR EMNTEXS, A
BLAEEEBNIEBET L S CEADSETEHHIET 22 & TE. BIEE R
L7zY BHAEEAVWDIRENRLC, BENDODLLDICECTAEE. BR. &
TH5IENTES, REFEICEINIE, RRODFZEICKYETZEERUIEE
T H5AEICLRTIBEBICET 2ERZRRBIETE. HEBEZFORELSBEETH
BEEBHIT, BELTEONAEEGTIREZSMAEL, BREETDTH S,
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[E5KIR1]

[E5KIR2]

[EEKIR3]

[EERIR4]

[E53KIR5]

[E53KIR6]

[E53KIRT]

[EERIR8]

[E53KIRI]

AR DR
CiEEMELMEMERY XIZER%Z., KRRz CEMZRAWTIE

BElL. TINIOFARAVEEETDIIRESE., TILITFARAVD
& o
CHiEEMELMMBERY XIEBER%E, RRRELTAY / —IL, X
FILFIVRC/ XF 7)) vEEOBMERVWTEEL. )T
FARAVEEETDIREZE0. FREBEVICEROZILIFF 24
v DEER K.

CALESMDE L EHIE AY. Methy lobacteriumBHIEI CH D, HERIE1 £
7213 2 ICEBEDOREIEF E,

B3 Y. RhodotorulaBDERTHZ. BFRE1~30VWThhIC
EEOEIEHIE,

R ORKRRIED. 0.1~5 YORBETEEIND. BKIE1~400
T ICEEOEES A,
EHFPICTVEZILEA, 0.2~2.0 g/LOBETEEINS. &KX
H1~50WInm 1 ICEEHOEESE,

EHAICT Y EZVOLBELT BIE7UYEZDLXIE) VBEZIKER
TYVEZDLDEREINS, ERE1I~60WIhd 1 ICEHOHE
HiE.

LTOIRESEL., TILITFA A OEESRE

1) BKRIET~700WTFhbh 1 ICERHDOAETCIEEMELIEHEE X
U/ RIFEBREEET TR ;

2) AIRRHEELACIELEMELLHIERC XIXBRZRWIE L. E
ELEINTFARA Vv ECIEEYELHEHMERER T XISEZD S
HHT D TR,

CitEaMELMEMEA . ZEEHSNITE BP-02088. NITE BP-02089. &
K ONITE BP-02090& L CTEF N ETNFEFEX N /cMethylobacterium@E®DC
EEMECMHEL YV BIENZEDTHD, FREI1~80VWTN
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MUICEREOTIILIF A XA > OEEFH .

[E5KIE10] R A, ZEEHSNITE BP-02171, L UNITE BP-02172& L TENE
NEFFEIN/=RhodotorulaEDEERI & YEIEN/-EDTHD. FFKRIE
T~90WTFhMNTICEHDIILIF A RA > OEES X,
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[Ed1]
contig 269
soj dhakE egtA
| e > -
— 269¢2 269d2
contig 199
murl eqtB eqgtD cbpA dacC
\4
o] e o
contig 218
rpsyU eqgiC tar
— Zés G B 218c1 218d3 -
contig 39
nifs sufB sufC sufB egtE paab uma?
CSEPEPENEY - G
[E42]

M. oryzae (DSM 18207T)

M. aquaticum strain MA-22A

M. extorquens (NBRC 15687T)

M. radiotolerans (1AM 12098T)

M. nodulans {LMG 21967T)}

M. extorquens strain AM1 (ATCC 14718)

0 500 1000

EGT content (ug/g wet weight)
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[E43]

Methanol 3%
Methanol 2%
Methanol 1%
Methanol 0.5%

Ethanol 1.5%
Ethanol 1%

Ethanol 05% |

Sucdinate 3% |

Sucdnate 2%
Sucdnate 1%

Glucose 3%
Glucose 2%
Glucose 1%
Glucose 0%

LB +Methanol 3%
LB +Methanol 2%
LB +Methanol 1%
LB +Methanol 0%

7H9 + Methanol 3%
7H9 + Methanol 2%

7HI + Methanol 1%
7H9 + Methanol 0%

[B44]

1200

2/11

T T
0.0 5.0

10.0 15.0
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