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Construction and characterization of toxin-antitoxin system
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Abstract: To study the toxin-antitoxin system mazEF6 of Mycobacterium tuberculosis (M. tuberculosis) ,
deletion mutants were constructed and subjected to phenotype analysis. First, the flanking (homology arms)
of mazEF6 gene from H37Rv and kanamycin resistance gene (kan gene) from plasmid PUC-19K were
amplified by polymerase chain reaction (PCR) respectively. Second, fusion PCR was used for the hybrid
splicing of mazEF6 homology arms and kan gene, and the desired fusion fragment was obtained. Then the
fragment was cloned into pMD-19T (simple) vector to form a suicide plasmid (pMD-19T-AnazEF6-kan) ,
and the suicide plasmid was transformed into Escherichia coli (E. coli) DHb5a. At last, the constructed
plasmid was transformed into H37Rv by electroporation. Single colonies of M. tuberculosis were screened
on L-J medium with kanamycin, the genomic DNA of positive strains were extracted, and the targeted
fragments were amplified by PCR and sequenced. The genetic stability and other phenotypes of the H37Rv

AmazEF6 deletion mutant were studied. The results showed that the deletion mutant strains did not present
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reverse mutant within 15 generations. Compared with the wild-type strains, H37Rv AmazEF6 deletion

mutant strains grew more slowly and the bacterial cell was relatively shorter. This study demonstrated that it

is practical to obtain M. tuberculosis deletion mutant by fusion PCR technology, and the survival ability of

M. tuberculosis without toxin-antitoxin mazEF6 gene is decreased.
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e Z 254 I BE I R T T g
K BT EEUR ML . 0 T K& 8T B P45 8 25 $86r
AU

AHIEGY A A B 45 B B R B TAS mazEF6
BRI GEAS KR  FE X H R R AT W) 5T . R itk—
7~ TAS X 40 B A= 1758 71 B9S2 T $E LR AR g

1 #MREFE

1.1 ##

1.1.1 E¥ %0 FF#H H37Rv,PUC-19K &
i K757 # (Escherichia coli , E. coli) DH5q«
L1.2 5% Frsi¥m Bl TAY) TR
AR 55 FRA w5 i P8 Wk 1,

Primer Sequence (5'—> 3"
MazEF6-N-F TTCATTACGGGCGTGGCT
MazEF6-N-R GACATTCATCCCAGGTGGCCCTTTTGTCTATTGATTTGTCATGT
MazEF6-C-F TCTGGGGTTCGAAATGACCG AATTGCGGCCCGAGGACAAGGCTCA
MazEF6-C-R CGCTATTGCTGGTCCAAACAC
Kan-F GCCACCTGGGATGAATGTC
Kan-R CGGTCATTTCGAACCCCAGA
MazEF6-N'-F AAGTCGTTGCTTGTTGAGGCGTTGG
MazEF6-C'-R AGCTCGCAGATCATGTGGC

Italics indicates overlapping connector.
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Gene Primer Template The reaction conditions of PCR
mazEF6-N MazEF6-N-F H37Rv 94 C 5 min;94 C 30 s,64 C 30 s,
MazEF6-N-R 72 C 30 5,35 cycles; 72 'C 8 min
mazEF6-C MazEF6-C-F H37Rv 94 'C 5 min;94 C 30 .61 C 30 s,
MazEF6-C-R 72 C 30 5,35 cycles; 72 'C 8 min
kan Kan-F PUC-19K 94 C 5 min;94 C 30,51 C 30,
Kan-R 72 C 1 min, 35 cycles; 72 'C 10 min
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Fig. 1 The principle of construction of M. tuberculosis mutant using T vector cloning
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M, DNA marker; 1 and 2, MazEF-6 homologous arm of N-
terminal; 3 and 6, negative control; 4 and 5, MazEF-6 homologous
arm of C-terminal.

2 MazEF-6 [FliRE PCR # 1§

Fig. 2 PCR amplification of MazEF6 homologous arm
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M, DNA marker; 1 to 6, kan gene; 7, negative control.
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Fig. 3 PCR amplification of kan gene

2.2 pMD-19T-AmazEF6-kan [5) B & 4 & Hi 19

i F pMD19-T (simple) & A4 A B £ 407 P Ak
otk sakeE i BOEA RIREE R Burk SOl EE i B
AL AE & A 2R TUMCRT R IREE R (19 LB [ A $:
FEIE B AR, DLPH B A R B AR, F S
MazEF6-N-F F1 MazEF6-C-R 4" 1 1% [] i T 21
F BRI K2 110 bp, 45251 5 HUH— 3 (8 4.5,

4 HaE R Ih Y R R E A R

Fig. 4 Construction of homologous recombination plasmid
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M, DNA marker; 1 to 3, homologous recombination plasmid; 4.

negative control.
5 RIREARM PCREE

Fig. 5 Identification of homologous recombination plasmid

1 2 3 4 M

<—4500 bp

<—2000 bp

<1200 bp
<—800 bp

<500 bp

<—200 bp

M. DNA marker; 1. N-K; 2. K-C; 3, N-C; 4, N'-C'.
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Fig. 6 Amplification of N-K, K-C, N-C and N'-C’ fragments

with deletion mutant as a template
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Fig. 7 H37Rv and H37Rv AmazEFG6 in the logarithmic phase
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