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ABSTRACT Objective: To investigate the relationship between enhanced invracellular survival (eis) gene mutations and aminogly-
coside-resistance in MTB. Methods: 35 strains of MTB resistant to isoniazid, rifampicin, ethambutol and streptomycin were chosen, the
resistance to amikacin and kanamycin were determined by BECTEC 960, eis gene mutations were identified by PCR and sequencing. Results:
There was Eis gene mutation of G487A in 4 strains and the amino acid changed from valine to isoleucine. Conclusion: The eis V1631
mutation might associate with aminoglycoside-resistance in MTB.
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Table.1 Susceptibility Results of 35 strains MTB
Streptomycin Kanamycin Amikacin
Resistant 12 1 * 1 *
Sensitive 23 11 11
Total 35 12 12

nan

"*"There is only one strain that was resistant to kanamycin, amikacin and

streptomycin simultaneously

Marker 1 2 3 4 5 & 7 3 9 10 M 12 H37Rv

1500
1000

1-12
Wide Range DNA Marker(100-6000)

1 MTB eis PCR
H37Rv DNA Marker
Fig.1 Electrophoresis results of some MTB eis PCR products Lane 1-12
are PCR products from clinical strains and standard strain H37Rv. Wide
Range DNA Marker(100-6000) was used

24 eis

Table.2 Susceptibility Results of 4 mutant strains

Streptomycin Kanamycin Amikacin
Resistant I * 1 * 1 *
Sensitive 3 3 3
Total 4 4 4

"N
N

"*"There is only one strain that was resistant to kanamycin, amikacin and

streptomycin simultaneously



www.shengwuyixue.com Progressin Modern Biomedicine Vol1l NO.7 APR.2011

- 1215 -

.16s rIRNA 167
aph
aac @ ant
16s rRNA rmtA . rmtB . rmtC . rmtD .armA
3]
eis EIS 42KD
EIS
GCN35 N- vl
eis eis
EIS SigA eis
MTB W-Beijing
o, eis
. EIS
N- ROS(reac-
tive oxygen species)
TNF-a IL-4
R
eis
eis
KAN:40py g/ml 1
KAN:5u g/ml
o eis 487 (2021
, eis
References
[1] [11.2008 23(11):
667-670

Wan Kang-lin. Epidemiological characteristics and challenges of
tuberculosis at present in China [J]. Disease Surveillance, 2008, 23
(11):667-670

[2] [J]2009
37(7):14-16
Ma Li-ping, Song Yan-hua. Chemotherapy of drug-resistant tubercu-
losis[J]. Chinese Journal For Clinicians, 2009,37(7):14-16

[3] Maus CE, Plikaytis BB, Shinnick TM. Molecular Analysis of
Cross-Resistance to Capreomycin, Kanamycin, Amikacin, and
Viomycin in Mycobacterium tuberculosis [J]. Antimicrob Agents
Chemother, 2005,49(8):3192-3197

[4] Zaunbrecher MA, Sikes RD Jr, Metchock B, et al. Overexpression of
the chromosomally encoded aminoglycoside acetyltransferase eis

confers kanamycin resistance in Mycobacterium tuberculosis[J]. Proc

Natl Acad Sci USA, 2009, 106(47):20004-20009

[5] Samuel LP, Song CH, Wei J ,et al.Expression, production and release
of the Eis protein by Mycobacterium tuberculosis during infection of
macrophages and its effect on cytokine secretion [J]. Microbiology,
2007,153(2):529-40

[6] Galimand M, Courvalin P, Lambert T. Plasmid-mediated high-level
resistance to aminoglycosides in Enterobacteriaceae due to 16S rRNA
methylation [J]. Antimicrob Agents Chemother, 2003, 47 (8):
2565-2571

[71 Wu Q, Zhang Y, Han L, et al. Plasmid-mediated 16S rRNA methylases
in aminoglycoside-resistant Enterobacteriaceae isolates in Shanghai,
China[J]. Antimicrob Agents Chemother, 2009, 53(1):271-272

[8] Magalhaes ML, Blanchard JS. The Kinetic Mechanism of AAC(3)-IV
Aminoglycoside Acetyltransferase from Escherichia coli[J]. Biochem-
istry, 2005,44(49): 16275-16283

[9] Zhang Y, Yew WW. Mechanisms of drug resistance in Mycobacterium
tuberculosis[J].Int J Tuberc Lung Dis, 2009, 13(11):1320-1330

[10] Cole ST, Brosch R, Parkhill J, et al. Deciphering the biology of
Mycobacterium tuberculosis from the complete genome sequence[J].
Nature, 1998,393(6685):537-544

[11] Wachino J, Yamane K, Shibayama K, et al. Novel plasmid-mediated
16S rRNA methylase, RmtC, found in a proteus mirabilis isolate
demonstrating extraordinary high-level resistance against various
aminoglycosides [J]. Antimicrob Agents Chemother, 2006,50 (1):
178-184

[12] Yamane K, Doi Y, Yokoyama K, et al. Genetic environments of the
rmtA gene in Pseudomonas aeruginosa clinical isolates [J]. Antimi-
crob Agents Chemother, 2004, 48(6):2069-2074

[13] Magnet S, Blanchard JS.Molecular insights into aminoglycoside
action and resistance[J]. Chem Rev,2005,105(2):477-98

[14] Maus CE,Plikaytis BB,Shinnick TM.Molecular analysis of cross-re-
sistance to capreomycin, kanamycin, amikacin,and viomycin in My-
cobacterium tuberculosis[J]. Antimicrob Agents Chemother, 2005,49
(8):3192-3197

[15] Luo T, Zhao M, Li X,et al.Selection of mutations to detect mul-
tidrug-resistant Mycobacterium tuberculosis strains in Shanghai, China.
Antimicrob Agents Chemother, 2010,54(3):1075-1081

[16] Lella RK, Sharma C.Eis (enhanced intracellular survival) protein of
Mycobacterium tuberculosis disturbs the cross regulation of T-cells
[J]. J Biol Chem, 2007,282(26):18671-18675

[17] Wu S, Barnes PF, Samten B,et al.Activation of the eis gene in a
W-Beijing strain of Mycobacterium tuberculosis correlates with in-
creased SigA levels and enhanced intracellular growth[J]. Microbiology,
2009,155(4):1272-1281

[18] Shin DM,Jeon BY,Lee HM, et al. Mycobacterium tuberculosis eis
regulates autophagy, inflammation, and cell death through redox-de-
pendent signaling[J]. PLoS Pathog, 2010,6(12): 100-123

[19] Roberts EA,Clark A,McBeth S,et al.Molecular characterization of the
eis promoter of Mycobacterium tuberculosis [J]. J Bacteriol,2004,186
(16):5410-5417

[20] Wei J, Dahl JL,Moulder JW.et al. Roberts EA,Identification of a My-
cobacterium tuberculosis gene that enhances mycobacterial survival
in macrophages[J].J Bacteriol, 2000,182(2):377-84

[21] Gao Q, Kripke KE, Saldanha AJ, et al. Gene expression diversity
among Mycobacterium tuberculosis clinical isolates[J]. Microbiology,
2005,151(1):5-14



