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Transcription of the bphAa gene that is responsible for the first step of biphenyl degradation by a polychlorinated biphenyls
(PCBs) degrader, Rhodococcus jostii RHAL, is activated by biphenyl, and the activation was repressed by catechol, an inter-
mediate product of biphenyl bio-degradation. To understand this phenomenon, in this paper, we studied the transcriptional
regulation of etbD1, etbAd, etbAal and etbAa2 genes that are controlled by the BphS/BphT two component system, which
regulates the expression of bphAa in strain RHAI. Strain RHA1 and its catA-deleted mutant were transformed with reporter
plasmids containing promoter regions of the four biphenyl-degradation genes, and the transcription activities were measured
with benzoate or without benzoate in the medium. The results showed that like bphAa, the presence of catechol affected the
transcriptional activation of these four genes. In addition, the bacterial growth activity on biphenyl was improved when the
expression of bphSI or bphT1 was increased in RHA1. From these results, it is concluded that catechol represses the tran-
scriptional activation of the genes under the control of BphS/BphT and the reinforcement of bphSI and bphTI1 expression

is one of the strategies to overcome the catechol repression of the biphenyl degradation by RHA1.
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Fig. 1. Biphenyl degradation pathway in Rhodococcus jostii RHAL. PCB is also degraded using this pathway. The name of enzymes corre-
sponding to each degradation step is shown above each arrow, and the names of compounds described in the text are shown. The dashed
arrows show that the compounds are degraded via multiple steps.
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Fig. 2. The transcription mechanism of biphenyl degradation genes under the control of BphS/BphT. Biphenyl degradation genes are showed
by thick arrows. Each promoter region is showed by the square above each gene cluster.

RERLL T O MG (LT % N2 s Ui Rk
Auvrcgicr v, ZEEMR I D TIROREEWTH S
H T A=A bphAda TR E—R—DE T = = VI LD
TEGEMEALEIRIT 52 2 L 2W o Li”, S Hieh
T a— A REET catA & RHAL hCE S s 8 5 2
LiIcXh, €7 ==X % bphda 7 vt — % —§zE
EHAL DR B EBFAE T OMHLN BRI, €7 ==
FHRERE LI EOEBRREL B LTS L0
Ry,

AWFFE Tk RHAL Bk D PCB 3 f#RE I A FefE X 2 %12
BHlzcoT, H 7 a—rX 52 bphAa 7 v € —
2 —IZF B %, BphS/BphT LT D € 7 = = L 55 fif
BILTHO 7 0t — 2 — 83 5 00 EEEM
RebbEz, EBE{Tol, 1, HTFa—rick
% 115> BphS/BphT ZFL T D € 7 = = L5 A TR
D7 v E— 2 =TT HIDIE, catA EFBO X
5 7t bphAa 7 v & — & — DIRG Rt 3 5 FE Y oMo
Y7 = = VO RIATRE OGS b b FAhc B < &£
bbb, £IT, catAGBFB L 3D 7 = =V
Bt 7 70— & U TESEHIEKN T C©H % bphSl,
bphTI = BH L, MBEF*Th T h@mBE I8
RHAI ¥ED € 7 = = VFFE T CTOER OB LA T~ T,

2. MEBIUHE
21 {FRAEHETZRAINR

AW CH 7Bk Table 112, 75 A 3 % Table

2R d, BAERETH B Rhodococcus jostii RHAL ¥kl
PCB R TH Y, €7 == mH—RIEWFWEL L TH
BTAHZENTESY, RHAIL Fids X OF RHAlAcatA #E
DREFEIT 1/5LB K5 (2 g Bacto trypton, 1g Yeast ex-
tract, 5 g NaCl, in 1,000 ml of dist. water), F7/litE 7 =
= Ak B—RFP & L MBS (6 g Na,HPO., 3 g
KH,PO., 1 g NH.CI, 0.5 g NaCl, 1 ml 1 M MgSO.-7H,O
solution, 1 ml 0.1 M CaCl, solution, in 1,000 ml of dist.
water) &\ T, 30°C Tfiote, €7 = = MIESERES
Mo & X133 LicEWT, WIREHO & 3w E N
2 THW,

2.2 Rhodococcus [BiE DR Hixik

Rhodococcus J&HEH OBl 3R ” it vz v 2
PRy —v g VB - Tirot,

23 7OE—&—FHATE

RHAL ED € 7 = = VW BILTREOIR G A BT 5
7=, etbDI1, etbAd, etbAal, etbAa2 D4 7 v € — & —
A VA2 —BETFTHLLVY 7 = 7 —¥#IA
F (luxAB) o LA L7 75 A 3 F pKLAEDI
pKLAEA4, pKLAED2, pKLABDI (Table 2 IZil#) %
T,
HZrHE—x—FF A3 FuEBALILRHALFE, &L
<1k RHAlAcatA #k#%, 7 F <A v v B 50 ng/ml
TR L7 1/5LB 51123 100 ml A > 7c X v 7 A ff & =
17 5 2 2T 48 Wil L7z, &0 (4,000 rpm, 10 min)



PCB 5 fRE B % 5 BT RAEBA~D 7 7 2 — L 08 59

Table 1. Strains used in this study.

Strain Relevant characteristics Reference
Rhodococcus jostii RHA1 PCB degrader, wild type, BPH* BEN* 9)
R. jostii RHA1AcatA catA-deleted mutant of RHA1, BEN- 7)
BPH*, growth on biphenyl; BEN*, growth on benzoate; BEN-, no growth on benzoate
Table 2. Plasmids used in this study.
Plasmid Relevant characteristics Reference
pKLAEA4 Promoter plasmid carrying etbAd promoter region, Km* 14)
pKLAED2 Promoter plasmid carrying etbAa2 promoter region, Km* 17)
pKLABDI1 Promoter plasmid carrying etbAal promoter region, Km* 17)
pKLAEDI1 Promoter plasmid carrying etbDI promoter region, Km’ 17)
pFAJ2574 Rhodococcus-E. coli shuttle vector, Cm* 4)
pFJS1 pFAJ2574 carrying bphS1 15)
pFTCm pFAJ2574 carrying bphT1 10)

Km', kanamycin resistance; Cm’, chloramphenicol resistance
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Fig. 3. Promoter activity of etbD1 (A), etbAd (B), etbAal (C), and etbAa2 (D) that are regulated by BphS/BphT. BP, 1/5LB medium+biphenyl;
+BP+BA, 1/5LB medium+biphenyl+benzoate; none, 1/5LB medium. Values are means = standard deviations of three determinations.
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Fig. 4. Promoter activity of etbD1 (A), etbAd (B), etbAal (C), and etbAa2 (D) in RHAI and RHA1AcatA in the existence of biphenyl. Values

are means * standard deviations of three determinations.
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Fig. 5. Growth activity of RHA1 expressing bphSI1 or bphTI in

1/5LB medium (A) and M9 medium+biphenyl (B). Values are
means *+ standard deviations of three determinations.
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