Acta Microbiologica Sinica

2017, 57(4): 609-620
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20160483

Research Article IR

213k RO4 X BERFFIZIERIRE R RHOGL009301 HYA 3B I 6E
W&, I

030006
HE. (Rhodococcus sp.) R04 RHOGL009301
RHOGL009301
Rhodococcus erythropolis Delta Vision
RHOGL009301 HPLC
RO4
RHOGLO009301 Rhodococcus erythropolis
RHOGL009301 RO4AMP
HPLC RHOGL009301
RHOGL009301
KHEIR: (Rhodococcus) sp. R04
RO4 3] HOPDA
RO4
1 RO4 2,3- 4
/ (2] [5]
/ 2,3- (o]
2,3-
(DHBP) 2-

-6-  -6- 24 (HOPDA) [7]

E&£mMA: (2014011030-3)

“BIEYEE Tel/Fax +86-351-7010215 E-mail xiugyang@sxu.edu.cn
Wi BHA: 2016-11-17 {EEIAHR: 2016-12-28 MLKLHIRHEHA: 2017-01-19



610 Xiuging Yang et al. | Acta Microbiologica Sinica, 2017, 57(4)
pTipQC2 pK18mobsacB
2 MFS BenE
BenE BenK 1.1.2 (1)LB (g/L) 10
81 Acinetobacter calcoaceticus 5 NaCl 5 1L (2) LBP
PHEA-2 3 Pl(BenE BenK (g/L) 10 5 NaCl 10 1L
BenP) Pseudomonas putida PRS2000 (3) LBG (g/L) 10 5 NaCl
ol 5 10 1L (4
RO4 RO4 (g/L) K,HPO43H,O 5.85 (NH4),SO4 5.00
BenE  BenQ 0 KH,P0,2.93 MgS0O,7H,0 0.30 NaCl0.20 CaCl,
0.03  NiSO4+7H,0 6x107*
2l 200 uL 1L
1.1.3 FastPfu DNA Polymerase
pEASY-T3 Cloning Kit
Oxoid
[13]
RO4 EcoR 1
6 Hind 11 BamH 1
RHOGLO005301 T4 DNA Ligase Fermentas
(Amp) (Kan) (Chl)
RHOGL009301 Sigma-Aldrich
DYY-6C
EC250-90 Thermo Fisher
RHOGL009301 UV-201 Hitachi Instruments

/

1 AR

1.1

1.1.1 Rhodococcus erythropolis
Rhodococcus sp. R0O4  E. coli DH5a pETm3c-gfp

actamicro@im.ac.cn

Delta Vision Deconvolution microscope
Delta Vision
Waters Thermo Hypersil GOLD Cig

(4.6 mmx250 mm)

1.2 RHOGL009301

1.2.1 RHOGL009301 RHOGL009301
1 FI Rl
RO4 PCR



,2017, 57(4)

611

95°C10min 95°C1min 55°C30s 72°C 488 nm
90s 30 72 °C 5 min PCR MP 1.4 RHOGL009301
1.2.2 ! F2 1.4.1 RHOGL009301
R2 pETm3c-gfp PCR 1 F3 R3
95°C10min 95°C1min 55°C30s 72°C RO4 PCR
%0s 30 72°C 5 min PCR— GFP g50Cc 10min 95°C45s 55°C30s 72°C 120
1.2.3 pTpoC2 MP 30 72 °C 5 min
1.4.2 pK18mobsacB
pTipQC2- Nrul
MP-GFP
1.2.4 pTipQC2-MP-GFP pK18mobsacB-AMP
Rhodococcus erythropolis 1.4.3 pK18mobsacB-AMP
2.5kV 25 uF 400 Q RO4 25kV
10 ms 800 uL LBP 25 uF 800 Q 8 ms
30 °C 8 h ( 800 uL LBP 30 °C 4h
25 ug/mL) LB 30 °C 72 h ( 50 pug/mL) LB
3mL LB 30 °C 30 °C 72 h
48 h 1 mL 50 mL 3 mL LBG 30 °C 24 h
ODGOOZI.O ( 20 HL 10% LBP
0.25 mmol/L) 30 °C 18 h 30 °C 48 h PCR
1.3 1.5 R04
30 °C 18 h
0D600:O.036 10 HL 1.5.1
Delta Vision 100 (4] RO4
F 1. ZBAASIYEFES
Table 1. Primer sequences used in this research
Primer Oligonucleotide sequence (5'—3") Restriction enzyme
F1 TAGAATTCTAAAAAGGTGGAGGCATGACGC EcoR 1
R1 TAGGATCCGAGCAGGTGGACCTTCTTGTAG BamH 1
F2 TAGGATCCATGAGTAAAGGAGAAGAACT BamH 1
R2 TAAAGCTTTTTGTATAGTTCATCCATGCC Hind 111
F3 TAGAATTCATGACGGACGATCCGGGCG EcoR 1
R3 TAAAGCTTTCAGGGAGTCTCGGGGTCG Hind 111
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Figure 2. Agarose gel electrophoresis of deficient
strains Colony PCR. Lane 1: positive control; lane 2-9:
RHOGLO009301 RO4 suspected deficient strains; M: marker.
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Figure 3. Biomass of the wild strain and the deficient strain in different carbon sources. A: 16 h; B: 64 h.
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Figure 5. Biomass of the wild strain and the deficient
strain in different concentrations of benzoic acid. A:
5 mmol/L; B: 10 mmol/L; C: 20 mmol/L.
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Figure 6. Internal and external metabolites of the wild strain and the deficient strain when grown on biphenyl. A:
biphenyl; B: benzoic acid.
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Figure 7. Internal and external benzoic acid of the 6-A
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Figure 8. Internal and external metabolites of the wild strain and the deficient strain in mixed culture. A: biphenyl;

B: benzoic acid.
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Physiological function of membrane protein RHOGL009301
involved in transport of benzoate in Rhodococcus sp. R04

Xiuging Yang', Zhaolin Guo

Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology, Shanxi
University, Taiyuan 030006, Shanxi Province, China

Abstract: [Objective] The physiological function of membrane protein RHOGL009301 in Rhodococcus sp. R04
and the metabolic properties of the mutant strain were studied to determine the relationship between the
physiological function of the membrane protein and the transport of benzoate. [Methods] The RHOGL009301 gene
and the green fluorescent protein gene were fused for expressing in Rhodococcus erythropolis, and the location of
RHOGLO009301 was observed by Delta Vision. The RHOGL009301 gene was knocked out by homologous
recombination, and the growth of wild strain and deficient strain in different carbon sources were compared. The
internal and external metabolites of the wild strain and the deficient strain when grown on biphenyl and benzoate
were measured by HPLC, and the changes of metabolite concentration in different growth conditions were
analyzed. [Results] A fusion gene that contained RHOGL009301 gene and the green fluorescent protein gene was
co-expressed in Rhodococcus erythropolis and localized on the cell membrane. The deficient strain RO4AMP of
RHOGLO009301 gene was obtained. The biomass of the deficient strain was significantly reduced in biphenyl and
benzoate culture, and its growth rate was slowed down. HPLC analysis showed that the deletion of RHOGL009301
gene inhibited the transport of benzoate. [Conclusion] RHOGL009301 membrane protein is one of the proteins
involved in metabolism and transport of benzoate. Based on sequence homology analysis, we can conclude that the

membrane protein is a novel benzoate transport protein.

Keywords: Rhodococcus sp. R04, benzoate, membrane protein, transport protein
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