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[Abstract] Objective To establish a way for screening Mycobacterium mutants through adding the screening
markers into pJV53. Methods

hyg® were inserted into pJV53; The recovery of the hygromycin-resistance indicated the successful homologous

The sucrose counter selection gene SacB and mutant hygromycin-resistant gene

recombination in Mycobacterium smegmatis (Ms), which could serve as mutant screening marker; The sucrose
counter selection could be used to screen the plasmid-free mutants. Results The recombinant plasmid pJV53-SacB-
hyg® were successfully constructed. The rifampin-resistant rpoB D516Y and rpoB H526Q mutants and MSMEG_
4487 G188 A mutant were efficiently screened out. All mutants had shed the plasmid successfully. Conclusion

pJV53-SacB-hyg® can efficiently contribute to construct and screen the mutants and to get the mutants shedding the

plasmid self, which has high value of extensive application; the D516Y and H526Q mutations in gene rpoB of

Mycobacterium tuberculosis contribute to its rifampin-resistance.
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Fig 1  The construction scheme of pJV53-SacB-hyg®. The mutant
hygromycin-resistant marker hyg® and the sucrose counter

selection marker SacB were constructed into pJV53
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Fig 2 The sequencing and alignment of SOE-PCR product hyg®

2.2 H#J# pJV53-SacB-hyg® E A R HL

T TR pIV53-hyg® Ak DH5a J5 . 7 %
HBEE O (B 3AD 5 JBURL D) 563 . Spe | L]
P2 KNl 8 801 bp.1 626 bp Y 2&7H , 435Il 5
pJV53. hyg® K/N—3, b5k & & 4 kL pJV53-
hyg® H @RI (E 3B) . LA pJV53-hyg® NERIA. &
fif V) A 3% 245 3 19 4 R plV53-SacB-hyg® %
fbit DH5a Ji » i 2 H BH P 5 B (& 3C) 5 g1 56 00E
Xba | 2YIH P4 K /NL R 10 427 bp 1 1 716 bp
W25 . 43 5 5 pIV53-hyg® Lh I SacB K/h—%L,
bk %5 5 4 JBORL pJ V53-SacB-hygs ¥ 8wk o (1A
3D,
2.3 HEENUMERIIRRRTHRNME

H oligo Hyg® 54k & Wk Wie 5 3 (1) Ms_pJ V53~
SacB-hyg® & & . 1% & A 100 pg/mL i % K 1



632

PO R 2 2 i (BE 22 D

5 50 %

PC
K—HNCM

P1P1

(bp) (bp)  (bp)

7000
3500

2000

1000

2000
500

1626 1000

750

(bp)

10427
8801

(bp)

(bp)

83801

1716

o] 000

3 EHBRMN pJV53-SacB-hyg® HHE
Fig 3 The construction of the recombinant plasmid pJV53-SacB-hyg®

M: DNA marker; PC: Positive control; NC: Negative control;

P1: The colony PCR product of pJV53-hyg®; P2: The Spe | digestion

product of pJV53-hygS; P3: The colony PCR product of pJV53-SacB-hyg®; P4: The Xba | digestion product of pJV53-SacB-hyg®;P5: The

Xba [ digestion product of pJV53-SacB
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Table 1 The mutant rate of the specific antibiotic-resistant colonies
Numbers of E‘:]Stri:ﬁ)atred
Ttem drug-resistant M/RP umbers
o of point mutant
colonies? e
colonies
RIF16 6.1 100% 6.1
RIF26 2.0 100% 2.0
Oligo HygR + 42 20% 8.4
oligo 4487

a: The colony number recovered following transformation with
100 pmol RIF16, RIF26, oligo HygR on the culture media containing
the specific antibiotic; b: The point mutant ratio in the specific
antibiotic-resistant colonies; c¢: The point mutant colony number
following transformation with 100 pmol RIF16, RIF26, oligo 4487

according to the M/R

i A Oligo 4487 “ STO6T \ 'i»l.r i TGAGTCEG
- e v
_ N )
il | i
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FATATATAY
= wtutant 1 SR A
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Fig 4 Sequencing results of specific antibiotic-resistant colonies

A: rpoB D516Y mutation; B: rpoB H526Q mutation; C: MSMEG_4487 G188A mutation
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Fig 5 The growth of Ms_pJV53-SacB-hygS(A.B) and Ms_pJV53 (C.D) on sucrose-free (A.C) and sucrose (B.D) culture media; The growth

comparison of the mutants in 7H9 and 7H9 containing 25 pg/mL kanamycin after counter selection. K: 7H9 containing 25 pg/mL

kanamycin
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