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Drug resistance genes of 16S rRNA methylase in Klebsiella pneumoniae

YE Chun-mei'?, LIU Wen-en' (1 Xiangya Hospital, Central South University, Changsha
410008, China; 2 Traditional Chinese Medicine Hospital of Changsha/Eighth Hospital of
Changsha ,Changsha 410001, China)

[Abstract] Objective To investigate antimicrobial susceptibility of Klebsiella pneumoniae (K. pneumoniae) to
aminoglycosides and detection of 16S rRNA methylase genes in K. pneumoniae. Methods Ninety-six non-repetitive
clinical K. pneumoniae isolates were collected from Xiangya hospital of Central South University from January to Ju-
ly 2009, minimal inhibitory concentrations (MICs) of gentamycin, amikacin and tobramycin were determined by
agar dilution method ; genotype of 16S rRNA methylase genes (armA ,rmtA,rmtB,rmtC,rmtD,npmA) were detec-
ted by polymerase chain reaction(PCR). Results MICs, of amikacin, gentamycin and tobramycin was 256ug/mL,
512pg/mL and 512pg/mL respectively; and MIC,, were all>>512;¢/mL; antimicrobial resistance rate was 21. 88%,
63.54% ,and 41,67 % respectively. 68 isolates (70. 83 %) were resistant to at least one kind of antimicrobial agent,
21 isolates(21. 88 % ) were resistant to three kinds of antimicrobial agents, 22 isolates(22. 92%) carried armA, but
rmtA,rmtB,rmtC,rmtD and npmA were not detected; of 22 isolates harboring armA 16S rRNA methylase genes,
17(77.27%) were highly resistant to gentamicin, amikacin and tobramyecin, the homology of armA positive isolate
and armA (FJ410928. 1) was 100%. Conclusion armA 16S rRNA methylase gene harbored in K. pneumoniae
plays an important role in aminoglycoside resistance.

[Key words] Klebsiella pneumoniae; 16S rRNA methylase; polymerase chain reaction; drug resistance, microbial

[Chin Infect Control,2014,13(7):389 — 392]

H 20 e 40 4R RS H R LIk, HOO 2 B0 2 PR T L o =2 B 1 v A P e

[Wefs BHI] 2014-03-12
[EHERA] HHEBO973 -, QUK - MR A T8 B B F AT 500, 322 I 405 it 25 B 0F 5%
LEfEEHR] X E-mail: liuwenen@ gmail. com



e 390 - rh [ R L R 2 7 2014 4E 7 H 45 13 %45 7 ] Chin J Infect Control Vol 13 No 7 Jul 2014

A TR N LAY 3 B 25 BLA - (1) SPRRE i P R A R N
A 3B S o 25 W) B A /D 24 ) A 2 R L P R R D
s (O AT 7 AR BT X 245 90 1) 2k W 288 4 i g (A~
MEs) , 5 850 & 25 ) 2% 1 5 (3) 2549 0 HE 22 00 0T A
TR IR s () FAENEH 25 W n A FHHEAL 16S rRNA
FEH AR ;(5)16S rRNA HIILAL, 2002 4%, H A2
# Yokoyama % XF 1 bR ST B A 1997 4F 1 5 4B R
JEL TR 5 B 5 o Il DR FH B9 B AT 8 S S bR
R R 2 A S X A 25 /Y 02 —Fh 16S rRNA
ARG rmt A, AR (H 545 2 5 AR Ak O B H
flb 5 & 16S rRNA H B AL g B KL 43 531 4 armA
rmtB . .rmtC . rmtD Fl npmA© 5 I 5h ¥y 45 55 1 R
o i b A B OB i AR T B ) RmeE
PR A It 1 A 114 02 BT A = B 2 24 W 3 W]V T Y
AL — HR AR, S M T 2R P A R 2k 224
Mo O T RRASBE M 58 v B A0 A & SR 2R A R
ARURAE Sz 168 rRNA HYJE AL B A5 H 15 O A0 5
Wi AR Hh R R T A 5 e 5 1) T 4% e B E TR 96 K
7 BRI A B 1 AT DROR % R PR R B & A
B AR A A T v B (MIC) A6 . 1 3R 5 T B S i
(PCR)Y #47 armA .rmtA .rmtB.rmtC.rmtD .npmA
By HY PR A RS T .

1 #REFE

1.1 ##

LT EARRIE )l PR B Ak « U AR v e R 27 M
MEE B 2009 4 1—7 A3 Be 85 I R bR A< 43 25 19 9
HE RO 96 #k . lm PR R CR A7 T 8RR 4
W H BT — 70 COKFIORAE . (2) BTH5 18 bk - il R
A H ATCC 700603, 3k J5 F o B i # O 47
L T B i

1.2 EHY IKRER. ZATRMPOKR R
W rb ] 24 A 0 A A E

1.1.3 fL&EFR 5 HABAID PCR ¥ 31{L, g H
Y& [E HABAID /22 &) DYY-[II-5 & o 3k AL, g B Jb
A8 ) VITEK-2 40 % & .l [ 2 |
WM E RN s YS2-H BB, I B H A Nikon
73 ) GDS-8000 B g AR &4t W H 3 [E UVP 24
") s ABI3700 8 2 i J7 A 2 47 0 J¥ . Master Mix

PCR #3535, 1 8 b 58 RAR AL B A PR vl 5
BN IR I AR 4= 05 8 . 1 B 9 [ OXOID 23 A 5
16S rRNA F B AL Bl B 8 51 Wy 45 i B 2R T A 1T
FEHAR A BR A 74 i . DNA Marker [ (100—600
bp) W 1 A6 5 RAR A AL BHECA PR s EB B4R B
B B LR E B RA YRR A IRA .

1.2 Fik

12,1 @AEOEREZRATAER RIEECRE IR
PRAG B0 S VR AR ) (558 3 RO 5 B 12 1% 3% il % o i
AT . BT A R i A YA B RN W) A4 B Bl
A% 2 % VITEK-2 40 B % 08 A8 22 B B
GN R 47 % 5E . AST GN-13 R AT 2580007 .
1.2.2 MIC a4l R F U0 # Bk . 4 IR 26 [
I R 52 36 %5 4 Y A6 b 2 (CLSD 2009 4 45 3 ik 17
3 PR 2 H AR R I MIC I ZE .

1.2.3 16SrRNA ¥ & B £ H KA PCR 1
16S rRNA HUIL AL i 5L A 51 91 7 91 2 BEOSCHk L7 ]
Hi b AR TA Y TR AR MR 55 A IRA R &L 519
FeA LA 1. PCR MR Z 50 pl. DNA AR
2 pL,2 X Master MIX 25 L (10 mmol/L Tris-
HCL, pH 8. 3, 50 mmol/L KCI, 1. 5 mmol/L
MgCl,,250 pmol/L dNTP each,0. 05 U polymer-
ase,dd H,O, HAELE 77 A3 5857 , 10 mol/L 5]
Y% 2 uL, KERUEE AN E 50 pL. PCR 4784 4&
.95 C 48 ¥ 5 min, 94 C 48 1 30 s, 47 C 3B k
30 s,72°C ZE {8 1 min, 35 1§ ¥ ; &% )5 72°C %E {8
5 min,

1.2.4 Jr#l4# PCR ™Yk B4 LAY T
H B w AT I I 5 S 4 38 I i (www. nebi.
nlm. nih. gov) # 47 L] .

2 FR

2.1 MRXAFMAANIHAEBFRERELY
MIC i 4 5 5 1 B X B oK R B VIR K8 R S #Ah
FHEM MIC, 435 fy 256 png/ml 512 pg/ml Fi 512
pg/mL; MIC,, ¥ > 512 pug/mL; iif 25 % 5 5 N
21.88%0.63.54% .41.67% ., W3 2. 68 #(70.83%)
P /DX 1 RN 25 i 25,21 Bk (21, 88%0) AT 3 F 2
BN TETN



R e P L AR A 2014 4F 7 55 13 B8 7

Chin J Infect Control Vol 13 No 7 Jul 2014

* 391 -

F 1 16S rRNA H HALEE PCR ¥ #4514

Table 1 PCR primer sequences of 16S rRNA methylase genes

Gene Primer sequence(5’—3") Length of products (bp)

armA GGGGTCTTACTATTCTG 503
TTCCCTTCTCCTTTC

rmtA CCTAGCGTCCATCCTTTCCTC 846
AGCGATATCCAACACACGATGG

rmtB ATGAACATCAACGATGCCCTC 769
TTATCCATTCTTTTTTATCAAGTATAT

rmtC AGTGTATGAAAAATGTCTGG 1198
GGTGTGTTAGAATTTGCCTT

rmtD GGGCTGAATCCTGTCTACCTCG 741
GGTTCTCGCCCAGTATTTC

npmA AGCACTTTCATACTGACG 978
AATTTTGTTCTTATTAGC

296 BRI A 50 FE AT XN 3 AP ELME T BT A R I MIC(pg/ml)
Table 2 MICs of three kinds of aminoglycosides to 96 K. pneumoniae isolates(pg/mlL)

Antimicrobial agent  Breakpoint of susceptibility MICs, MICy Range of MIC Drug-resistant rate( %)
Amikacin S<<16,R=064 256 =>512 0.5~1 024 21.88
Gentamycin S<4,R>=16 512 >512 2~1 024 63.54
Tobramycin S<<4,R>=16 512 >512 0.5~1 024 41. 67
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