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BERLUTARIN oS Uc< <, EEITHLT
AR L, BEZFERTIHANH D, TOX IR
BHERHEDO—2 L LTHRIEkE 7 ==
(polychlorinated biphenyl, LAF PCB)A3d 5, PCBit, &7
= =NV EOKFRRFAERRACTHR LI LAYk
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a— K3 3 bphdaiffn O 7 0 £ — & —BHEEP p)H> 0
DEEBTEEEZ AV, DREDH 5 EGE FREOREIC
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HEIL 30°C TR IR o7, RHAl HOBETFE2ENT
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mlof dist Water) 2 FAV >, 35813 37°CCITo 7=,
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50 pgfml THIML 7= 1/5LB A3 10 ml Ao 7= HRERE Tt
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1/5LB 10 ml {2 ODgo?3 10 &R B X STz =, LEIC
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#®-1 AR

strain Relevant characteristics Reference
RhodococcusjostiiRHAL ~ PCB 53f%d. 44k, BPH' BEN' )
E. coli S17-1 DNA D fmEIEA 8)
recA; harbors the fra genes of plasmid RP4 in the chromosome, pro4 thi
E. coli IM109 ra—=y2iER 9)
recAl supFA4 endA hsdR17 gyrA96 relA| thi A(lac-proAB) F [traD36 proAB" lack lacZAM15)
R jostii RHA1AbenA bend WiiEHE. BEN this study
R josti RHA1AbenD benDRESBHE, BEN' this study
R jostii RHA1 AcatB caBTHFE, BEN this study
R jostii RHA1Acatd caA TR, BEN this sudy

BPH'BEN' : £'7 = =V L BB ERE Th T H—RFERL LTEFT, BEN : ZRERAZH—IRFR L LTEET,

#2 FRASFAIF

Plasmid Relevant characteristics Reference
pKLAFI bphAa B EBBET B LR—F—TFTAI K 4
pKLAL1 with 1.4-kb Xhol-BamHI fragment of RHA carrying promoter region of bphda
PKLAPBENAFA  bend IREIEME BB THLHR—F—TFAIF this stdy
pKLAI with 536 bp Sall fragment of RHAI carrying promoter region of bend
pGEM-T easy cloning vector; 7 > ¥ Y Tt Promega #t:
pK18mobsacB B} A UM, sacB, onT 10)
pK18 Abend bend BIZFRIERAT 7 AT F this study
pK18 AbenD benDR=FREBER S F AI K this study
pKI18 Acatd catd VI FRBEATF A I F this study
pK18 AcatB caBIMETRIBRATFS AT K this sdy
#3 EHTITA<—
Primer Sequence (5’ o 3") Pupose
1002384-1F AAGCTTCACGCTCACCCAGGCCGAC forward primer for upsteream of benA
r002384-1R TCTAGACAGGGTGTCAGTCATGGGA reverse primer for upsteream of bend
1002384-2F TCTAGAGOGAACAACCGCTGAGGGA forward primer for downstream of bend
1002384-2R GGATOCCCGGGAACGGTGATGTTCA reverse primer for downstream of bend
1002387-1F TCTAGAAGTACCTGCGCAGOCGCGC forward primer for upsteream of benD
r002387-1R CTGCAGGACGAGTCCOGCTCATGCGA reverse primer for upsteream of benD
1002387-2F CTGCAGGGCGACCTCGGCTAGCAGC forward primer for downstream of benD
r002387-2R AAGCTTGOGTCTTCCATGATCTTCG reverse primer for downstream of benD
1002373-1F TCTAGACGATCTGACCGACGTGACG forward primer for upsteream of cazd
02373-1R GCATGCCTCGGTGGTGGTCATTTGT reverse primer for upsteream of cat4
002373-2F GCATGCCTOGACCCOGOGTGACCC forward primer for downstream of cazd
r02373-2R AAGCTTAAGTCGATGCOGGGTTCCG reverse primer for downstream of cazd
1002372-1F GAATTCACATTTCAATGTGACTGCG forward primer for upsteream of cazB
ro02372-1R TCTAGAGGTGGAACGGGTCACGOG reverse primer for upsteream of catB
1002372-2F TCTAGATGGACCAGGAACTAAGGAG forward primer for downstream of catB
r023722R AAGCTTCCGACGCACCCGTCTTCG reverse primer for dowmstream of catB
PbenA_F TTCCGTGTCTGAGCOGATTCG forward primer for promoter of bend
PbenA_R GTCGACGAGTTOGCCCTOCTTGTTGC reverse primer for promoter of bend
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FhRE 7 ooV RREREE ML, 3BT
KA 7 2 5—PREEERIE LT, TORREE4IC
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VSLBIEHIDAROIEE, bphda 7 0 € — % —iREIGHE
OLERIIR LRV, 7= A2 MA-FR T,
bphda 70— —EEEEO LRABBIBR SN, —H.
7 2o EREFEBEMAT- R T bphda 7O E—
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BHEEEMAD LT, bphda TR E—F—DET ==
M X BEBFEM AR S5 Z L AL -
Too ZhUL, HERTA MOGIHE TR EE XS
ha, #7ETA MLt HIDEOKRBED
2 R74 P BEOWEOHFIZEH S EROETFD
RELAICHETSZZ L%V 5, RHAIBKKIRIE 7 ==
LERBEGEEFET DL &, THOLEES Y
M. EOE7 z =V MEIL TV B EEXDL
3, TEEERT RHAL P TELIZHMRENBTD,
T oe—F —EENHOBEZEOFRRNALLERTHD
Dh ESITHROSREYD CTH DO ER~T,
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X4 RHAL BRIZHT B bphda 70— & —{EMHT0H
HE7 ==/ BP). KEFBMBADKE, Hitit
0 B B OTEMEE 1 & L7BDk, pKLAF] %l
A L7- RHAI ##% 1/5LB $35bic BP(RSHREE 10
mMMER TR, 7 = = A+RBEREGEHRE 10 mM)
EMAEMTHEEL, 3B ICREHEE
ODgy 2TE LTz, BHME ODg Tl 7= il
EBNEESHTZY D bphda O T—F —DEEE
EEE LT,

Q) AEHRIRRICK S berd, bend, catA, catBBin
FOBIE

BHNICRBEFEB LU ORBED L ERHIET
bphda 7O T—F —FEE~OEBERRD1-D, BRE
LI D SRRIZBIST 5 bend, benD., catd, caBTETF
DB OER A R4, FkrBRE®%. BEhE
FoLR O SRT7A4=—¢, TR 37
SA=—%fvVz PR BLUHHF oS T Y FA¥—
YavilkoTREMHEFORBEMB LT —¥ i
RERVY), TOXIICLTHLNI-BERE ThEh
RHAIAbend. RHAlAbenD, RHAlAcatd, RHAlAcatB &
s LT,

IO TREEEY . RREBREKIRE 10mM
THRIL7 Mo ERIEHIIC A L CABT BB L
A, BB Lo lo(F—2ITRERD), TORBRE
D, EREECHTREEREZ BT 2 EFARSEX
Ni-Z ENRENnT-, ZREREGFETICBWT, KB
B CRENEFED BT 5 RISOFROWEH#
HMLTWa LHfIEN S,

Q) HEEHICHITS s TOE—S—ESEN

S L 7= 5 7Rk Bk RHA L Abend, RHA1AbenD
RHAlAcatd . RHAIAcaBIZ VL R— % —F 5 A I K
pKLAF1 28 A L7=#12, 1/SLBIEHL, 36 X U/SLBESHb
KEZ7z=0, E3E 7oA b REFBREMZT
B L, bphdaT 0 B—F —TEIEA R LT,

RHA1Abend(pKLAF1)IZ 35V Tid, RHAIQPKLAF1) &
BLTET7 2=V ¢ RAHFREZ TN 1= ROMEH55
EVD., ET72=ADBOFEEWVIEREZ R LEW®S
R Na), TORERNL, MHORRYHPLAERT
1322V Z AR Eng-,

RHA1AbenD(PKLAF1) Ti, RHAIAbend(pKLAF1) & L
BLT, 7z RREREEZFMLERE, EY
== NDHZDFROFS TEEASML Shiz(®@-5 /¢
b), RHAIACatA(pKLAFDIZ BV TiE, E7 z =%
FIMLA-FReE, E7 2N b REEBREFETFMLERD
WET. AbenDBRE D b X BIZ{BV, 1SLBOFR & [ITE
EOEHENBRINZ®S /SR, D& X, Bk
DBEEODg)i I ERBIR %R L TV f-d(X-6), &
DETRIEOEEDOETICL3LOTIIRVEELS
h3, £7xz=10, BIULEHFBEETICEWVT,
RHAIAbenD(pKLAF1) T 13 cis-1,2-dihydroxycyclohexa-3,5-
diene-1-carboxylate (DHC)AS, RHAIAcatA(pKLAF1) Cidt 7
a—AREERICERSThTWA LIS, Zh
LOFERNL, WHRIOFREHIIDHCE # T a—L T
HHZ EHFREEINT, T, ZHo0HBEOHBTLHY
T I — AR IRIOFEWE CH D = LAt
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RHAIABEKLAF) Cid, 7 = =A% ML %
TIHEED LR, 7= b REEREML%
THEOMBNBEBIN(KS R d), Zhit
RHAI(PKLAF]) (B4) & REEOEHETH D, Z D&
)5, RHAIAuBEKLAF1) T# RIS 3 ciscis-muoconate
MR OFREHE TR, Thi Y b EHEOWER
MFNCBE L TWB Z EAUR &N, T ORI,
{DREBHEDORER & F /& L72v, RHALE & RHAIAB
HIBWTE 7 22V E RBFEREMR - R THRE
NAFEHOIRE4RB L URS SR did, B0
WCAEESNBDHCE LU I Fa—Aic kB bneEL
ohd,

Z OB bphdaT 1 E—F —D L 5 /2BphS, BphTX
BTO7ae—4—ZHRORLOTHEINETARS
7e®, bphda7 0 E— 2 —EEORD VI, bedDT 1
F—F—HBEMBRAAELVR—F—FFRAI
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xc ® 2 e BT
0+ T 3

0 5 10
Time (h)
(C) 14
v 12 -+ ©O1/5LB+BP
T a ©1/5LB+BP+BA
'S B 10 7] A58
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0 T T ]
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PKLAPBENAF 25 L TR L 7=, bendiIBphS/BphT3Z
ET2<, ZREEREFEET CEOEENEMR(LEN
5 LEBHLMER > TWS P, RHAI
(PKLAPBENAR) % I/SLBIE I & 7 = =L & R ERL %
FMML-R TR LIRS, RRERNFEETZ=D
EENEELT 5, RHAIAtAPKLAPBENAR % [F] U 4
TR L-HAI. EENICH T a—ARBERTS
L boF, bed7 0 E—F — b DEEEHRHAL
HREFRRICEEELI=@-7, O EMnD, hFa—
NOER X AEEOMHiXphdaT O E—F—D L 5
72BphS, BphTXE T O 7 u®—& —ix U TR
BHBTHhDHZ LR R Ehs,

PCBRREIZI51T 2 ARG F IR OBESHIEIZ S0
THEL DIFENRENTWS, HIZIE, Acidovorax sp.
KKS102-%Pseudomonas pseudoalcaligenes KF107Cl%. PCB
HERGFRIIA L LT ) Atho—hFicsE
FLUTIHEL TS, KKSI02BKIZH5V Vv Tid, BphS# >

(b) 14

o 12 H OusLBesP
Ew | | ®1/5L8+BP+BA
33 10 11 a15L8

os

gz

23

R

(d)14
12 + 1/5LB+BP

2 ©1/5LB+BP+BA
10 H a1/5L8

Relative specifi
activity (folds)

B5 RURERICIST Bbphda7 0 B— & —TEHICHT B €7 = =BP), REFMBADKE, HEkiX0rE D
SR & LIzBsott, pKLAFIA#A U7-Risik % 1/SLBHHHIC £ 7 = = /L(HIREEIOmM)R UY, SEIES T
TE7 2 = AREBERBEIOmMZ I TS U, 3B & ICRAMA L ODa 2 JUE LTz, R
(% ODgy Gl > 7= Bell % BT Bisdh 7= Y Dbphda 7 01— ¥ —DIEETEM: & LTz, () RHAlAbendBk
ORHAIAbenDEE  (ORHAIActd#k  (ARHA1AcatBER,
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RIEHRUEFROEENMHEF L LTHEIEL T
BV, BphCH /37 FiZ L A {HEYHBpS Z > 737
AT 3 LETIMHA MR N, BESEELT Y,
KF707ERIC 33V VT, BphR1 & BphR2OD2FEEDIEEEM:
b 2 BHHRA L THRBMEFROGE HE L
TWBZENBBALNERSTVDY, KKSIZEKIZRU
T, an7ig, 7B BEOFEE T CTPCBsA%
BHEFHOEENME SN D Z ENBELNZHRS T
B9, ChLOEIZEVTIE, 7 == A RBEmIC
X AEEMH OB EILA2V, RHAIBRIZEBWTIL, PCB
SRBRGEIROEER I N I—RRT LT F—RDIE
ETTHHENRD Z EABALIR-TNE, Zd
Wi AT ABFFRORBEEIEFET COETIME
EE—THENEFATH S, £/-, RHAILRA U
RhodococcusiB 7 Rhodococcus sp. DKITWZEBWTiE, 7F v
BOSBERGTHAREEFREFET CMIhaZ L
BEALMIAR>TVBM, ZDBREOREERITT #
NEBEORHEY TRV,

AR THOMNE R o7, REBFHRABEDICLS
ERABREFOE 7 2 =2 & BEEEME LM
DFELWHIEBESIIRATH B25, HF 3—A= DHC

100

Relative specific
activity (folds)

0 5 10
Time (h)

FET T bphda 7o E—F— EFRICKES LT BphTic &
DEEECERES S 7 L0 BOTER, BphS &
BphT ICHEERE L CEEEELEMEE T2 0 H
DIFENREZ bND,

1.5

1.4 H 1/5LB+BP
@1/5LB+BP+BA
1.3 + A1/5LB — 1

1.2
1.1 +

ODgy,

Time (h)
€6 RHAIAaAQKLAF1)% L - 7 0B — & —iGHERIE D
B WD BEE(ODa) D E (L,

ORHA1(pKLAPBENAF)
+1/5LB+BP

ORHA1(pKLAPBENAF)
+1/5LB+BP+BA

X AcatA(pKLAPBENAF)
+1/5LB+BP

A AcatA(pKLAPBENAF)
+1/5LB+BP+BA

27 RHAME L RHAIAcadBRIZH31T B bend 7 00— & —{EMEO L, Mo B oiEtE2 1L L=k,
PKLAPBENAFZ #{A L 7= itk % I/SLBESHIIZ &7 = =L (BP)& R ERBAE & bICKBEIOMMIZAR B L S
MATHR LT, 3B EICREIE L ODn* FIE L. RIAH A ODgy TRl - 7= 3l % BRI H - v ©

bphda7 v B—F —DUEREEM L L=,
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4. el

PCB%yfi#HiRhodococeus jostii RHABKIZ W TE 7 ==
NEETICBT Bhphda” v & — & —DHEBIEEIL.
V7 = = VRO PERHED CH IR BEROTFEE
TeHaslEaniz, MEOREYES, EOEFE)», &
DFTHOSBEDTHEINZ2MAT 20,
RHAIAbend # . RHAlAbenD Bk . RHAlAcmd B .
RHAIAcaBEE 2 BRI L, ARMT LT, ZORKR. Willo
RS IXRHAIAbenD¥E CHERI S W 5 LERI SN B
DHCX®, RHAIAcatd#k CHEMEN B LRI SNDEHT
a—LTHB I ENMTHENT,

AR THELNRER LY, RHAIBKODHCE LU
Fa—NREEERIET S, b LSRRG TE
EFEMEEOMBI A =X LEHOMC L, Thaikil
TBHZET, BREPCBEHYMRTE WL FHTS
ZEMAEICR D B NS, BEHEAVIZPCB
DREABOFEL LT, "M AV TI2—=BE1bNR
5. BBSIRTHH A AV T 7 F—TiL, tHaFBIE
EHEOFANREBRNES THAZ b, MFAN=
A LEZH LM LR TFRIEIC & > THEEO S REEN
mEEEnIE, TOL S REHEEPCBE R ET
BRI AL AY 7T 4 —HFICER L, BEERESLE
HEZRPCBAREMOMBEHEIZTI LD LEEXS,

SER

D IR A R RRYRRIRRIY R - FESEh s
SHAFRILHEIC BE-5< PCB BN A K7 v 7 @ET
RR) 2005
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Transcriptional Repression of PCB/BP catabolite genes by its interemediate metabolite
Taku ITO', Naoto ARAKE, Ginro ENDO', Masao FUKUDA?, Keisuke MIY AUCHI'

Tohotu Galadin Univ., Tagajo, Miyagi, JAPAN
*Nagaoka Univ. Tech, Nagaoka, Niigata, JAPAN

Rhodococcus jostii RHAL is a polychlorinated biphenyls (PCBs) degrader and its PCB degradation genes (bph genes) have
been well characterized. It is known that in the presence of biphenyl (BP) the transcription of bph genes is activated by the two-
component system, BphS and BphT. In this study, we found that the transcriptional activation by BP is repressed in the
presence of benzoate. In RHAI, benzoate is degraded via catechol by benzoate 12-dioxygenase (BenABC), 12-
dihydroxycyclohexa-3,5-diene-1-carboxylate (DHC) dehydrogenase (BenD), catechol 1,2-dioxygenase (CatA), and muconate
cycloisomerase (CatB). To investigate the transcriptional repression of bph genes in the presence of benzoate metabolites,
single-deletion mutants of bend, benD, catA, and catB were constructed. In the bend- deletion mutant, the promoter activation
by BP was less repressed by benzoate than in wild type. The benD- and catd- deletion mutants showed low transcriptional
activation in the presence of both BP, and BP and benzoate. The bphAa promoter activity in the catd-deletion mutant was
much lower than that in the benD- deletion mutant. The catB-deletion mutant showed nearly the same repression pattern as
RHALI. These results suggested that the repression of the BP-mediated transcriptional activation of bphAa is caused by catechol
and DHC, which are metabolites 6f BP.
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