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Characterization of PhoP of Mycobacterium avium and construction
of its mutant harboring defective PhoP gene
HE Shi-Yi DINH Phong-Son WANG Ai-Yan FU Xin YANG Dong-Jun LING Min"

(Department of Biochemistry and Moleculor Biology, Guangxi Medical University, Key Laboratory of Biological
Molecular Medicine Research of Guangxi University, Nanning, Guangxi 530021, China)

Abstract: [Objective] To understand the regulatory mechanism of PhoP of Mycobacterium avium,
the function of PhoP was analyzed and a Mycobacterium avium strain with defective PhoP gene was
constructed. [Methods] DNA fragment of PhoP DNA-binding domain (PhoPC) amplified by PCR
was cloned into the pGEX-4T-3 vector, and then the recombinant plasmid was transformed into
Escherichia coli BL21(DE3) for expression of GST-PhoPC protein. PhoPC protein was prepared
through removal of GST-tag from GST-PhoPC protein by thrombin cleaving. The promotor regions
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of PhoP, MAV0127, PhoU and Amt were amplified by PCR, respectively. Electrophoretic mobility
shift assay (EMSA) was carried out to analyze the binding activity of PhoPC to these promotor
fragments. For construction of a Mycobacterium avium strain with defective PhoP gene, PhoP
homologous recombinant DNA fragment with defective mutation was obtained by ligasing the
upper-stream and down-stream regions of PhoP gene, which were amplified by PCR. The PhoP
recombinant DNA fragment was cloned into the suicide plasmid pGMBI151. The recombinant
plasmid was then transferred into cells of Mycobacterium avium by using electroporation for
homologous recombination. The strains harboring defective PhoP gene were selected and identified
by PCR. [Results] EMSA results show that PhoPC protein could bind to the promotors of PhoP,
MAV0127 and Amt genes, but not bind to the promotor of PhoU. A deletion of 309 bp of the
defective PhoP gene was confirmed by PCR and DNA sequencing. [Conclusion] PhoP can regulate
the transcription of its downstream genes MAV0127 and Amt, and also regulate the transcription of
PhoP gene itself. However, PhoP does not participate in regulating PhoU two-component system. A
Mycobacterium avium strain with defective PhoP gene was successfully constructed, which
contributes to further study on the role of PhoP in transcription regulation in Mycobacterium avium.

Keywords: Mycobacterium avium, PhoP, EMSA, PhoP gene deletion mutation
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1.14 5|49: PhoP DNA (PhoPC) 1 min PBS
PhoPC-F  PhoPC-R 12 000 r/min 10 min SDS-PAGE
PhoP MAV0127 PhoU Amt (
PhoP-F/R  MAVO0127-F/R  PhoU-F/R ) GST-PhoPC
Amt-F/R PhoP BCA GST-PhoPC
PhoP-N-F/R PhoP-C-F/R ( 1) mg 10 U
1 16 h Glutathione Agarose
1.2 PhoPC RBFFIRISEE. FRIAK PhoPCZE  PBS SDS-PAGE
B RIHI &
PhoP-N-F PhoP-C-F
DNA g —>
1 408 718 720 1132
PhoPC-F PhoPC-R PCR V A I
PCR (25 uL) 10xPCR Buffer (Mngr plus) <«— A309 bp «—
. PhoP-N-R PhoP-C-R
2.5 uL dNTP Mixture 2 pL Tag DNA 0.5 uL
Bl1 S5KA4ATE PhoP ERE LRSI+
(20 pmol/L) 0.5 uL (300 mg/L) Figure 1 Design of primers for constructed a
0.5 uL 25 uL 94 °C 5 min Mycobacterium avium strain with defective PhoP gene
94°C30s 55°C30s 72°C 1 min 30 1-720  PhoP PhoP-N-F/R  PhoP-C-F/R
R . PhoP PCR
72 °C 10 min PhoP
PCR pGEX-4T-3 BamH [ 408718 bp 309 bp.
Xho 1| T4 DNA Note: The sequences 1 to 720 bp were the coding region of the
. PhoP gene. PhoP-N-F/R and PhoP-C-F/R were two pair primers of
pGEX-PhoPC E. coli BL21(DE3) upper-stream and down-stream of the PhoP gene which could
37 °C ODg0=0.4-0.6 prepare homologous recombinant DNA fragment of the defective
' ' target gene. The deletion region of the PhoP gene was from 408 to
I mmol/L.  IPTG 37 °C 2h 12 000 r/min 718 bp, 309 bp was deleted in total.
Fz1 3I¥F5
Table 1 The sequences of each primers
Primers Sequences (5'—3") Usage
PhoPC-F CGCGGATCCGCCGAACCACGCAGCGCCCGA (BamH I) PhoPC
PhoPC-R CCGCTCGAGGCGCGGTTCCCGCAGCACA (XhoI) PhoPC
PhoP-F CGCTGGCCACGCTCAGACCC
PhoP-R GTGGGGGTGGCCGATGTCAT
MAVO0127-F AGCTCTCGCGCACGAAATGC
MAV0127-R TTCCAGGCCACCGGGGGTTA
PhoU-F GAAGATCTTCTCCAACCCCA
PhoU-R ACGAAACCCGCCTCGCAGTA
Amt-F CGGGCCAGGGCCCGTCGGGG
Amt-R GGCCGGATCGATTCCGTGCA
PhoP-N-F GGCGGATCCATGACATCGGCCACCCCCACTGACG (BamH I) PhoP
PhoP-N-R CCGGAATTCGGCCCCGCCCTTGCCGGCGCGCCGC (EcoR I) PhoP
PhoP-C-F GCCGAATTCTGAGCGCGCGCTCGGCCACCGGCGG (EcoR 1) PhoP
PhoP-C-R CCGGGATCCTGTTCGACTTCGACCAGCGGCCGCA (BamH I) PhoP
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Figure 2 Electrophoresis result of PCR amplification

M DNA marker 1 PhoPC PCR 2 3 4
5 PhoP MAV0127 PhoU Amt
Note: M: DNA marker; 1: DNA fragment of PhoPC; 2, 3, 4, 5
represent of PhoP, MAV0127, PhoU and Amt promotor fragments
respectively.
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Figure 3 Expression and purification of PhoPC protein

M Marker 1 2 pGEX-4T-3 ( )
pGEX-PhoPC 3
GST-PhoPC 4 GST
PhoPC

Note: M: Protein marker; 1, 2: The supernatants of E. coli
BL21(DE3) cells transformed with pGEX-4T-3 (control) and
pGEX-PhoPC, respectively; 3: Purification of GST-PhoPC protein
by Glutathione Agarose; 4: PhoPC protein after cleavaged of
GST-tag.
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Figure 4 Results of electrophoretic mobility shift assay
Note: 1: PhoP promoter fragment; 2: PhoPC+PhoP promoter
fragment; 3: MAV0127 promoter fragment; 4: PhoPC+MAV0127
promoter fragment; 5: PhoU promoter fragment; 6: PhoPC+PhoU
promoter fragment; 7: Amt promoter fragment; 8: PhoPC+Amt
promoter fragment.
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Figure 5 PCR amplification of the upper and
down-stream fragments of the PhoP gene in Mycobacterium
avium

M DNA marker 1 PhoP 2 PhoP

Note: M: DNA marker; 1: Down-stream fragment of the PhoP
gene; 2: Upper-stream fragment of the PhoP gene.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



PhoP

1971

pGMBI151 E. coli SPY372\pir
PhoP-N-F  PhoP-C-R PCR
1032 bp
BamH I
( 6 PhoP
pGMBI51
DNA PhoP
309 bp EcoR 1 6

2.6 PhoP EFERKREIRBITHIER EE
5% Middle brook 7H10/OADC
PhoP PhoP-N-F
PCR
Middle brook 7H10
PCR

PhoP-C-R

( 7) DNA
309 bp

PhoP

bp bp

5000
4500

3000
2 000

1032 1000

500
250

B 6 HHBERKRM pGMBI151 HIEE
Figure 6 Identification of the recombinant suicide plasmid
pGMBI151

1 PCR 2
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Note: 1: PCR identification of the recombinant suicide plasmid; 2:
Restriction analysis of the recombinant suicide plasmid; M: DNA
marker.
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Figure 7 Selection and identification of genetic stability of
the Mycobacterium avium strain with defective PhoP gene

by PCR
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Note: M: DNA DL2000 marker; 1: Wild strain of Mycobacterium
avium; 2: Bidirectional recombinant variant appeared in the first
time selection; 3—7: PhoP deleted mutant strain of 2, 3, 4, 5, 6

generation, respectively.
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