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Figure 1. Genetic organization of the MCHK 0866 and
MCHK 0867 region.
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Table 1. Molecular characterization of proteins
encoded by MCHK 0866, MCHK 0867 and
MCHK 0869

Gene id Size/aa  Putative function

Efflux transporter, RND family,

MCHK_0866 384 MFP subunit

MCHK 0867 1058 RND transporter

Bacterial regulatory, tetR family

MCHK 0869 175 .
- protein
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Figure 2. Growth curve of wild-type (circles) and
Doublemukm (squares) strains in TY medium.
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Table 2. MICs of various antimicrobial agents for wild-
type and Doublemukm strains.

MIC/(ug/mL)
Antimicrobial
7653R (WT) Doublemutkm
Gentamicin 16 16
Tetracycline 2 32
Tobramycin 4 4
Nalidixic acid 128 16
Deoxycholic 3200 3200
Zinc sulfate 400 400
Silver nitrate 6.25 6.25
SDS 400 6400
24 ok [ 1 MCHK-0867
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20
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Figure 3. Relative transcript level of MCHK 0866 and
MCHK 0867 in 7653R after treatment with nalidix
acid, tetracycline and SDS. WT: wild-type 7653R. N32:
nalidixic acid 32 pg/mL. N64: nalidixic acid 64 pg/mL.
TO0.5: tetracycline 0.5 pg/mL. T1: tetracycline 1 pug/mL.
S50: SDS 50 pg/mL. S100: SDS 100 pg/mL. Error bars:
standard deviations from three independent
experiments. Statistical significance was analyzed by
SPSS. *: P<0.05; **: P<0.01. NS: not significant.
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Figure 4. Validation on nonselective and dual selective screening medium, MCHK 0869 and promoter (69-p), self-

activation detection (SA1, SA2).
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Characterization of phenotype and expression regulation of an RND-
type multidrug efflux pump in Mesorhizobium huakuii 7653R

. . . . . . *
Ziling Liu, Jieli Peng, Youguo Li
State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, Hubei Province, China

Abstract: [Objective] To study the function of an RND family efflux pump encoded by MCHK 0866 and
MCHK 0867 in Mesorhizobium huakuii 7653R. [Methods] Genetic organization of target genes was analyzed in
genome. The change of growth was observed by measuring ODg(,. Drug sensitivity was detected by minimal
inhibitory concentrations; relative transcription level of target genes was measured by RT-PCR. Transcript regulation
of the efflux pump was validated by bacterial one-hybrid system. [Results] Proteins encoded by MCHK 0866 and
MCHK 0867 formed an RND family efflux pump. The ODg, of growth curve reduced and it showed more sensitivity
to nalidixic acid, tetracycline and SDS after disrupting the efflux pump. Genes relative transcription level increased in
response to nalidixic acid treatment. Meanwhile, the downstream gene MCHK 0869 belongs to TetR family
transcription factor and its expression product can interact with the promoter region of MCHK 0867. [Conclusion]
The efflux pump is possibly associated with the transportation of nalidixic acid and affects rhizobial free-living

growth. The pump is putatively regulated by a downstream local transcription factor.

Keywords: Mesorhizobium huakuii 7653R, resistance nodulation cell division, efflux pump, nalidixic acid
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