it B OHE #

EHR

fr o & | Bt (%)

fr &8 & 5 MEE 574 7

FNREDOHNM 20034 3 A 25 H

FUREOEHLH BEFL (FURNE44£F1H)

FURESDOEH RNV REEDOEMZFNBBRAES AT LOMEICHT 58

%

WXEEERA (EH) HFAEH (BRHFRUSHARR LY — - )
RXEEZE @D K RE (L#8 - &8) A8 B— (HREH - BHHER)
mH OER (ZFR - BER) ER/N & (LFH - &)

2P MNMBNXER
Abstract

TOL pathway from pWWO plasmid of P. putida mt-2 encodes a series of enzymes for the
degradation of benzene derivatives. The expression of the enzymes is controlled by the
regulating protein XyIR and Ps promoter in the presence of benzene derivatives. In the present
study, to detect of benzene derivatives, pTS301-GFP has been developed by fusing a gene
encoding a green fluorescent protein into the downstream of the Ps promoter. In the plasmid,
green fluorescent protein és a reporter protein is transcribed by controlling the promoter's
activation by XyIR and benzene derivatives. A recombinant Escherichia coli transformed with
this plasmid was applied to the environmental sensing of benzene derivatives in water.

The optimal culture condition for expression of fluorescence in transformant was investigated to
change of the transcription activity by variety of culture medium and ATP addition into medium.
The optimal culture medium composition was NZM medium without casamino acid and
transcription activity in presence of low concentration effectors was inhibited with an excess of
casamino acids. Furthermore, it was useful for detection of fluorescence of transformants that
was exposed to low concentration of benzene derivatives for 4 hr in the optimal culture medium
with addition 200 uM of ATP. In this system, benzene derivatives having CH;- or Cl- or both in

the side chain of the benzene ring showed particularly high fluorescence intensity.
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WEAEEDE LD NKNEBFRPERNLREEE 2o TS, TRITHEVESREE. B
LEWE. BERNVEV R EOBERTAREKEEEBRBZITHEML T3, ERIZ, £
< DERALERS S HICHE SNED LSBITRB—F, T OREEMIC & 27535
A2BEE LTRY EIFbh T3, 20 Th, R e LTESEHTIITEDIITS Z
L3, BEY»OORBYELEZRRER L 2o T2, BREMEDERESITAMR
RIEEHETHY . TOERD THEIEEERCEYIIREHARLEZLED LN TEY,
ZOREFIREPICERT 30K b DT TIRD 2 0BETF AL, HhTFAPLLEL
P F L TREROICIIANMEICRIN - B ST S RETILEI NS, T/, .
ThOEDEEHRILAWIT. FA XV NTRRENDIBERLVELOER LD BDL
ZLBATVWS, 20X KABBMEOBREOERMIC, £ER~NFEARF A -5 X
TWIDTHD, ZORAEZBAICBRATIBIZL ., EE~OREFLDENRRIETE
BLEBT A LN TE, RELOMET, B EERHERLRVE S F—OBRR YL
EThD,

ﬁ&if®€$m+%E®ﬁ&$m§<@%%%ME&T%K&%%B-%@:x%

RERTHBZLBMBLN TS, FIZIT. ¥4 4% L ORBICIISERHICHE D
DR MLREEBIDDDIXRLMLN TS, FiZ, Zhb O EIXEM SN2 E%
STV o, ZO7H, éwmoﬁﬁﬁﬁwgﬁ&&f%%&ﬂﬁréén
£ F P =T, gﬁﬁ#%&ﬁéhfwé

2. BEFEBIXKBEZAWVWERVEVRIEEDOBRE

AH 5 Tk Pseudomonas putidamt-2 DX LU 53EREICEE L, FOMAEM BN
® TOL plasmid pWWO IZFFFET 2 Ps 70 E— 4 —B LU ¥ v 27 E XyIR # B
W HBEEHME ORI Z21T o7, Ps 7R E—F —3I_U P L R{LEME IR S
FOXyRRiICLk-oTHIENZ 7 aE—#—THY ., XylRIZ566 7 I JEENL D%
BRI RIETHY, BT P/ 0E—F — 2GR LRVR, RUPURE
BYMLREETHILT, Ps7u®— 4 —%EHLL. ZOTROZ VI EORES
REYT D, ZOWEEEFALTLVR-F—F 28 GFP #RBEX¥3, 22T
Ps 7uae—8—% 220833577 XAIF (pTS301) AV, D E-5D Tz xylR
BEFE,. BOIVLEOOTRICE VR —FZ —BIEF L LT g BEFERLRAAL,
B L7 XyIR BNV E U RIEAME S LIE MR XyIR 2D, 250 Ps Fot—4
—2EEMNTE (Fig.1), —FDFRiX XylR DEE., 5t GFP 0XB| % Hig4 3,
EE U7 GFP OHABEZR D Z L TRUEVRILEHOBRBEZ T,
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mrxylene F5EIZ X 5 GFP DREH % HHEH

MEER L OBOERIEM TS T & | Bl s _< IR | Ps Ps | arp >_
BE 27 C. mrxylene OBRHEE 0.1 mM -

DREREB/, Fio, KPIZBITEEXE l \ T+ l
VRILAMORE ERER L, ¥ LRI A o > oo BoD
FNERBIV7ooE L2 FT2002KE

BICRATE AL FTT vEA ThHhBEE (Aromatic compound,

benzene, toluene, xylene etc)

DR TE, L L, TOREIZBWT,

xylene DIRIESEHEETH 5 0.4 f)pm #4 Fig.1 Gene expression system for GFP
M) I TRETEDREICEDLY, ERD

WMEBLETH B,

3. MMIKBEEZBAVWENVEUREEMRIICEIT 2Ry ORE

BEELEASFT v A ROERDBER LB L UHEE BHETD. ZONE
Y RACAHRHICET DR ORI L TR L, XUV R{EADFHIC L
5 GFP ORI RE R HEHIE NZM #Th o7, 20 NZM E#sricB LT, &
BEOREURILAWFEEIZB VT, casamino acids (2 & 3 Ps—XylR OFEEERD
FEH R b, NZM $5H#1C casamino acids % A0 L 720> NZM 8503 5l C &
DI ERDhoT, Eio, HEIEPIZ ATP 2HMNT 2 Z L TRREDOR B UREE
iz & 5 GFP BHIHREMICHN. £ ORE ATP BEIX 200 M Tho Tz,
Boh-RiEE (NZM (no casamino acids)) & ATP HMOELMT mxylene DR
HERFX 0.01mM Th o7, mrxylene IZBWTik, LBE#MAERWEROBRTHS
0.1 mM & b5 L RHBRAM 10 M E L7, LALLM xylene DREHEHELE
T#H 5 0.4 ppm (W4 M) ZHRHTAIIIEORIBRFBLETH B,

4. ARHIATLDIEH

REHRINT GFPIIZTOHCRAEZEK Y /T4 E LTESRERICIVFHMEL TE
Teo B —& LCOEBELL LERIIHE LT VWRIRARH S5, —RGICERT D
I FDOENEZERTHRTIDIZLBIVEETH D, £, ZOBEHE P —ITB
i3 Ps—XylR OWEEERZAENn vitrdlZBWTHRE CEREZRTZ L3RR T
L. TNODORFOREFR LtV —OBENTWREL R Y | HERERSBAEY
PEETAFERMEBELKERNTEDI LD, LVRERE P —ICRVEDFEEZEDT
W3, FIZC. in vivoilBT 5 XylR., Ps 7ot —4%—%BAW=KBEE Y —OF
TOREALE LT, 24 K7L— b 2RWERVEVREEHOME G RIEE ORI Z BRET
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L. 2 DEENTREE 3 XylR - PsOfEEMHEZEISA L.SPR ¥ 7 F/VBV\z in vitro
B B — DR E RS,

nvivolZBiT 3 24 R L— b B AWERV B U RILAH OB RIEEORLICBE L
T, RUEUVRIEEWIT mxylene 2V, TOBEESMHFL ATP BNOEEBEREL
oo TORER. ABEBBEFICR T 2EBEORMEISIL 2.5% P KB TH Y, ATP M
IZX V., GFP EAXDWIMMNA A—VICL VR TE L, 72, FEED m-xylene F
BIZEB GFP A A—VRBETIENTE, BT LTEYF IV EUR
{LEMERETEDZ AT oA DREL RS,

invitro® Y —~DIEHE LT, BEAHF 7 ETHD XylR, BLU Ps7'u
ET—&—% AV, BEERIZL D mrxylene D% SPR o9 —CHER L, UV
v RELT PsrE—%—Ri6O DNA #EELL. 7F54 F& LT 27TnM HBRE
D XylR ML= L &, mrxylene DFRIZEY, EDOSPR VI FNVIEIEERENR
b, SPR V7 & B PsXylR OFEGHRRER TE& =, LA L, mrxylene ODREE
Ik R E TITIZE LR A o7, ZO in vitrot 9 —IT31F DR HEIZ R E R
LENRETHYRETH D, InvitrolZBTBHERIT. BEFERATRRUVEVR{LED
EREEICERHESD LTI E > TIWARWS, BEEROEREICELTHEART
YEA RN RBTHREERHLLEZLND,

5. %

[l

AWFFRICBV T, pseudomonas BH¥ Ps 7 ut—4— XylR #F|H L= €
RILEMTIEE LT GFP 2RBA IR ¥ —%ER L, TOREARRKBEEZHRD
TeRUB U RICAMICEHEICBRZIR R ONRNL AT v A ZROHEETTo -, F1-,
TORRBETBRNT A LI VBER M ESRB 2 LN TEE, ZLT. ZOKE
ELT24 R — b 2HWEHEBRIEEDHSLE Ps 7ot —%— XylR &4
HFFE LTHW, SPREVY—IZL 3 invitroz VY —~D@FIGE 2R AT, Ll
TORET, ERLETED LAV ETZELR Do, SROBEL LT, BRERLX
H 37 DITIHEEF XylR OEEREIZOWTRFOXLERH D ¢ E 2 b5, BERE
ZURIBETHDXyIREZDNA Ty v 7V U ITRRERENT, a5 A4 77—
PR L. BRECHEEMTEELT S XylR OZEEEKEZRE L. ThALEANVAL
7 oA REBETNIEIRBOICRELA EXEDZ EBFETE S,
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FURNEBEEEROES

FEMHHAXICHL, FPRIGE A BACE | IEEZELEHRL, EEHHERET D E#17
RXORBICDWTRELE. ¥512, 1 B Y BRADNENERRORI  AOREESSFMEL, &
BICEBLEE UTORICHELE,

FHRRRBF TV 53 MEEEET B Pseudomonas putidaiZEB L, MIBBANTRI 3% L U ABRRISEORE
FLARNTORH ST OEGBIENRT OV, ¥ N0H) ERAELE. ThED, ROV RLANE
BEOCRRLTLR—Y -S> VB 2RH T RETERAKBEICLENAFT v 1 REME
L. ZO7 v RHERCECBIEAF VARGV OOESET A LAMERRMITRITES 2 & 585
M7, E, TOBEBHORFCIVRMBEZKE <AL R, TOMBIBEDE R V-HER
CEWEOFE - REAZTVEEE-S Y S VBT 2ENENAEOEEMRER L, 51024844 - X
SECRICAMMEERE SPRESHTHITL, NAAT 74T 14— HEED-DORRF— & 5
BL7. '

U EOHRRRIL, BET=S ) VAT S L E— ¥ —AENOHIRE Z O AEH O BRI K
E<EMTZHOTHD, TEMBEEIRZNERDENBIENDS, ARERBLIIERLANEE (T28)
IZHET D S L .
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