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Development of a novel method for assessing drug resistances using recombinant
mycobacteria
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Drug susceptibilities of 50 Mycobacterium avium clinical isolates obtained
from untreated patients were examined. Resistance rates of rifampicin, levofloxacin, clarithromycin
were 52%, 68%, and 6%, respectively. No non-synonymous mutations were detected in RRDR of the rpoB
gene and QRDR of the gyrA gene of the drug resistant isolates. Clarithromycin resistance of the
isolates was also analyzed. No mutation were found in the rrl genes of the clarithromycin-resistant
isolates. To test whether mutations in the rpoB other than RRDR and in the gyrA other than QRDR in
the drug resistant isolates are responsible for their resistance, recombinant M. smegmatis strains,
having the rpoB gene or gyrBA genes from the drug resistant M. avium isolates instead of M.
smegmatis rpoB or gyrBA, were produced and their drug susceptibilities were examined. Results
revealed that rifampicin resistance and quinolone resistance of the M. avium isolates were not
caused by mutations in the rpoB and gyrA genes.

MAC

6




(NTM)

NTM
NTM
Mycobacterium avium complex(MAC)
2
MAC
(CAM)
RFP
EB
MAC
1 2
NTM
MAC

MAC CAM

23S RNA (rrl)

DNA
MAC DNA
RFP

rpoB DNA
M. avium 104 Mycobacterium
intracellurare ATCC13950 95%
RFP EB rpoB
embB

95% 70%

(1) M. avium
CLSI(clinical and
laboratory standards institute)

Mueller-Hinton 5%0ADC
(MIC)
MAC 104
ATCC700898
() Mycobacterium smegmatis
M. avium  rpoB gyrBA

pMV261 M.

smegmatis  rpoB qyrBA
1kb
M.
smegmatis  rpoB qyrBA

1 M. avium rrl

rrn
PNN301RKR M. smegmatis
rri rrn
rrnl rrn2 rrnl
rrn2 1kb
M. smegmatis
rrn2 M. avium  rmn
rrnl
rrn
step 1 step 2

knockout of

introduction of rpoB plasmid .
M. smegmatis rpoB

M. avium rpoB

%» 37°C

pMV261 knockout phage

chromosome DNA

M. smegmatis
1 M. smegmatis

(1) MAC
MAC
M. avium 50 RFP



(LVFX) CAM
(MIC)

ATCC700898
MAC
CAM RFP 3
CAM
6% 3
MIC
52% 4

68%

MAC104

RFP
MIC
LVFX

RFP LVFX

CAM

24 16

47

26 34

(2) rpoB
RFP
CAM RFP LVFX
rrl rpoB gyrBA

DNA
rpoB
rifampicin
region, RRDR
primer pair

resistance

avium 104 rpoB

4

rpoB

rpoB
3.5kb  PCR

M. smegmatis

smegmatis

M. avium  rpoB

rpoB

determining
500bp
PCR

M.

5 DNA

RRDR

rpoB

rpoB

rpoB

M. smegmatis

rpoB

RFP

MAC

RFP
RFP
avium RFP
rpoB
@ gyrA
LVFX
2 LVFX

rpoB

qyrA

Quinolone resistance

determining region, QRDR

100bp PCR
rpoB
M. avium  gyrBA 4_.5kb
qyrBA M.
smegmatis LVFX
gyrBA
LVFX qyrBA
(©)) CAM
CAM MAC
CAM 6 rril
rrl
M. avium CAM
rrl
CAM
rrl 2058 2059
A
C
rril M.
smegmatis CAM
8 4 MIC
CAM
2
CAM MIC
(0 _g/ml) C 7
1.0
2058A-C 8.0 8
2059A - C 4.0 4
2 CAM

Nakata N, Kai M, and Makino M. Mutation
Analysis of Mycobacterial rpoB Genes and
Rifampicin Resistance Using Recombinant

Mycobacterium smegmatis.

Agents

Antimicrobial
and

Chemotherapy,56,2008-2013,2012




o

0

3
Noboru Nakata, Masanori Kai,
Masahiko ~ Makino.  Analysis  of
Mycobacterial rrl Genes and Macrolide
Resistance using Recombinant M.
smegmatis. 88
2015 3

gyrBA
91

2016 5
Noboru Nakata, Mitsunori Yoshida,
Yoshihko ~ Hoshino.  Analysis  of
fluoroquinorone  susceptibility and
temperature  sensitivity of  the
Mycobacterium lerpae DNA gyrase.
90 2017 3
Mitsnori Yoshida, Yoshihiko Hoshino,
Noboru Nakata. A novel method for
assessing Mycobacterium tuberculosis
gyrBA mutations and fluoroquinolone
resistance. 90

0

NAKATA, Noboru

@

70237296

HOSHINO, Yoshihiko

20569694



