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Promoter recognition and pB-galactosidase reporter gene
expression in Rhodococcus
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Abstract: The genus Rhodococcus is of considerable interest in recent years, stemming from their diverse applications in
biodegradation, bioremediation, biotransformation and biosurfactant. Using Nocardia/Rhodococcus-Escherichia coli shuttle plasmid
pNVI18.1 as the backbone vector, we tested the driven efficiency of promoters Ptac and PlacZ of E. coli and Pami-1/Pami-2 of
R. ruber in host R. rhodochrous ATCC 33278 by overexpression of nitrile hydratase. Results showed that the specific activity of
nitrile hydratase per dry cell weight in engineered Rhodococcus strains driven by Ptac, Pami-1, Pami-2 and PlacZ was 7.5, 6.3, 5.3
and 1.8 times of that in the wild, respectively. It indicated that these promoters could be well recognized by RNA polymerase of
Rhodococcus. We further expressed the B-galactosidase reporter gene (lacZ) in R. ruber driven by promoter PlacZ. Results indicated

that lacZ was an appropriate reporter gene for genetic or metabolic engineering research of Rhodococcus.
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Table 1 Plasmids used in this study

Source or

Plasmids Relevant genotype reference

pMAL-p2x 6.7 kb, tac, malE, Amp" NEB

4.4 kb, Nocardia/Rhodococcus-
E.coli shuttle vector, PlacZ, Kan

4.7 kb, Ptac, Kan"
4.8 kb, Pami-1, Kan" This study
4.8 kb, Pami-2, Kan" This study
pNV18- NH 5.7 kb, PlacZ, NHase gene, Kan" This study
pNV18-Ptac-NH™ 6.0 kb, Ptac, NHase gene, Kan'  This study
pNV18-Pami-1-NH™ 6.1 kb, Pami-1, NHase", Kan"
pNV18-Pami-2-NH™ 6.1 kb, Pami-2, NHase, Kan"

pNV18.1 « [26]
pNV18-Ptac
pNV18-Pami-1

PNV 18-Pami-2

This study

This study
This study

9.4 kb, promoter-probe plasmid
with lacZ, Amp’ Cm'

6.7 kb, pNV18.1 derivative,
lacZ, Kan"

pPROTT [27]

pNV-lacZ This study

E. coli TOP-10
R. rhodochrous ATCC 33278
ATCC R. ruber TH
pNV18.1 Placz
LacZ (261 Ptac(321 bp)
pMAL-p2x(NEB ); Pami R. ruber
TH(Pami-1, 335 bp, SD-ATG 7 bp; Pami-2,
341 bp, SD-ATG 13 bp); NHase™
1.3kb, «a gtg atg'®*!
lacZ pPORITTH"!
1.2 T REMXT
TaKaRa( )
PCR
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PCR
[29]

1.3 514

(NHase™) NHM-1/
NHM-2 ; Ptac Ptac-1/Ptac-2 ;
Pami-1 Pami-F/Pami-R1 ;
Pami-2 Pami-F/Pami-R2 ;
lacZz LacZ-P1/LacZ-P2,

2

R2 AWMRTBEAANSIY

Table 2 Primers used in this study

. o Digestion
Primers Sequences (5'-3") sites
NHM-1  CGGGATCC ATGGATGGTATCCA BamH I
NHM-1  CCAAGCTT TCATACGATCACT Hind III

Ptac-1 CGGAATTCATTCTCATGTTTGACAGCT EcoR1
Ptac-2 CGGGATCCGGTCCTTGTTGGTGAAGT BamH I
Pami-F CGGAATTCTGCGGACGGCGGATACGT  EcoR 1
Pami-R1  CGGGATCCCTCCTTAGTGACT BamH I
Pami-R2  CGGGATCCCTAGGACTCCTTAGTGACT BamH I
LacZ-P1 TCAGGATCCCTGCCCGGTTATTATTA BamH I

TCAGGATCCATATCGAATTCCTGCAGC
CCGG

LacZ-P2 BamH I

14 FRAKEBEFILELSIES
R. rhodochrous ATCC 33278

R. ruber TH (301
R2L 28°C 2h S27TM
(Kan") 28°C 2d
(30]
[31], 500 mL 50 mL,

28°C 48~72 h, ,
0.2 g/L 0.06 mmol/L CoCl,
) 7.5 g/L
0.06 mmol/L CoCl, s
1.5 FEKEEEFB-3 A MEHESRYEGE N E

GC-2010 (SHIMADZU lJapan), 40 g/L
, PEG-30M
(30 mx0.25 mmx2 pm) SPL, 260°C;

Journals.im.ac.cn

s 260°C; 190°C; ,
25 cm/min; , 0.4 pL,
Genstar -
B-

(0-nitrophenol) ,

420 nm 550 nm
(U): 1 000—(0 D420_

1.7 ODss0)/Time(min)*V(mL)*xODgg
£ R At it

2.1 EHFRNEE

Ptac Pami-1 Pami-2 -35
Shine-Dalgamo (SD)-ATG

pNV18.1 ,
pNV18-Ptac-NHY, pNV18-Pami-1-NHM pNV18-
Pami-2-NHM( 1),

22 BEKEMELRIIKEHRIIRIE

pNV18-Ptac-NHM

pNV18-Pami-1-NH" pNV18-Pami-2-NH™
pNVI8-NH PlacZ

R. rhodochrous ATCC 33278

4
72 h
, 16.0~16.2 g/L;
(3
3 ,
, Ptac
Pami-1/Pami-2  Placz
RNA , Ptac
(2.9 U/mg ) 715 Pami-1
Placz s

63 53 1.8 Pami-1  Pami-2

> >
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Fig. 1

Construction of recombinant shuttle plasmids pNV18-Ptac-NH™, pNV18-Pami-1-NH" and pNV18-Pami-2-NH™. Pami

comprises Pami-1 and Pami-2 with different SD-ATG space distance, as denoted by N7 (7 bp) and N13 (13 bp). The mutant NHase

gene (NHase™) is abbreviated as NH™.

®3 BEHROOAKESTFERKNBEKESIBIEE LR

Table 3 NHase activity of the recombinants and the wild

Strains Ptac Pami-1  Pami-2  PlacZ Wild
Biomass (g/L) 16.0 16.1 16.1 16.2 16.1
NHase activity
(U/mg dry cell) 21.8 18.2 154 52 2.9

Ptac, Pami-1, Pami-2 and PlacZ represent the recombinants with
plasmid pNV18-Ptac-NH™, pNV18-Pami-1-NHY, pNV18-Pami-2
-NHM and pNV18-NH, respectively. The wild type is R. rhodochrous
ATCC 33278. Experiments were reproduced three times.

7bp SD-ATG 13 bp,
[20]
R. ruber TH ,
Ptac
, 264.3 U/mg ,
20%

2.3 B-FFMEMIREER lacZ A RIE

p- ,

321
pNV18.1 ,
pPROTT laczZ ( )
pNV18.1 lacz ,
pNV-lacZ( 2)
24 B-FIAWEEHBREEBERRIE
pNVL-lacZ ,
R. ruber/pNV-lacZ 28°C
200 r/min 24 h, ,
p- ,
5 min ,
R. ruber/pNV-lacZz j-
332U Placz
, lacz

lacZ

, B-

Journals.im.ac.cn

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



1364 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

September 25, 2009 Vol.25 No.9

BamH 1

bla

oriV
lacZ.

pPRITT

9387 bp " Pneo

H

irfA lacZ

BamH 1 BamH 1
BamH |
[ Kpnl

repA lacZ

Bam H 1

pNV8.1
4423 bp
repB

AN

aph

2 FRik lacZ BYFRHKL pNV-lacZ I E R = B
Fig. 2 Schematic construction of plasmid pNV-lacZ.
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