824 = ZEBE K AR ,2016,38(8) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 1000-5404. 201508118

FIEZMREIMNESEFRE V RRTRMZGHE X ERR
BORREZ A WOEARL F (400016 FHE, TRERCEE S — KB KR E

(HEE ] HIY USRI Z e i 75 BEAE R IMAE T A BR B = AR s AKOT- i 24, [R] B R & Lt 25 Pk 5
23S rRNA [y V IX AR, DA S GRAR 1 3L DR 8 DI B0 A S 25 2 B (MIC {ED) AHOCG . i 5tk 2y
BILTI A BH B4 1) 2 e e (K P i 25 2 B 3K B (MIC 24 ~ 16 g/ mL) 52225 T Fl 2 e Rl R A TR A 75 5, L%
Hii 257Kk F25 40 SR FH PCR 45 AR 1435 S 3 1 ATCC 29212 (19 23S rRNA 9 V X F B UL A% A &
L3 14 JEH R B, A TE V XA L3 14 8748 2 V IX RARPE DL K, g5l F s e e 85 =
5 BRI 24 R Y MIC {385 B AR IRAS 8 ~ 32 A5, fe sy MIC B 1 256 me/L; Hirbfy 3 #K & 23S rRNA
[ V583 X & G2576T 2845 , HiAx 2 SRR LI V X748 Ir A i 2 T R £ 30 L3 1A i iR 2R 1
FROAE . g5 FIZSIRREAE RSN TS 2 28 BRI MIC (EIREHE fin,  V X G2576T 58748 5 55 /K - 1if 25
FYIMOC, H R P D1 i 5 MIC {3 = 2 1EAH G,

[RIR | Fsmhic; ZEMAERTA ;23S BB R RNA JEPA  SE P 584

[FREESZES] R378.1;R394.3;R915 [ XEPRERD] A

In vitro investigation on linezolid resistance-associated mutation in domain V region
of Enterococcus faecalis

Gao Rui, Zhang Meilan, Du Li, Pu Qingquan, Xia Yun ( Department of Clinical Laboratory, the First Affiliated
Hospital of Chongging Medical University, Chongqing, 400016, China)

[ Abstract | Objective To investigate high-level linezolid resistance-associated mutation and copy
number of mutation gene in domain V region of 23S rRNA through inducing Enterococcus faecalis (E. faecalis)
with linezolid in vitro. Methods The linezolid resistance was assessed in 5 strains of E. faecalis that had
minimum inhibitory concentration ( MIC) ranging from 4 pg/mL to 16 pg/mL and were induced with linezolid
in vitro. After induction with linezolid, PCR and DNA sequencing were used to detect the mutations in 23S
rRNA gene and genes encoding 1.3 and [4 ribosomal proteins in the induced strains and control strain
E. faecalis ATCC29212. The copy number of the mutation gene was determined by DNA sequencing.
Results  After serial passages in the presence of linezolid in vitro, the MIC of the 5 strains were successfully
increased by 8 to 32 times, and the maximum MIC was more than 256 pwg/mL. The G2576T mutation was
detected in 3 strains, while all possible mutations were not found in the domain V region of 23S rRNA gene in
the other 2 strains. There were no mutations in the genes encoding L3 and 14 proteins in the strains.
Conclusion  Linezolid can rapidly induce the MIC increase in E. faecalis in vitro, and the principal
mechanism may be associated with G2576T mutation in the domain V region of 23S rRNA gene. The copy
number of mutation is positively correlated with MIC elevation.
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FIZS MR E R o 1 AR B IR 30 2R 2, BB 5 40
AZWEA 23S rRNA 255, BH 1k PR 4 W O 1 180, X
2 SR | RS SR, 4 T Y 4 PG b 4 (0 7
7 R ( methicillin resistant Staphylococcus aureus ,
MRSA) Fi it J7 7 % & % ¥R B ( vancomycine resistant
enterococci, VRE) B R BIPTLE WG . 1245 M1k, B
At 1 B o ) 2 s f Tif 245 BIL A € 4% 23S vRNA AV
XS, L3 LA RRHASE 1 2 B2 5278 LA S T Bk
AR AR A T AL B 22 J I 2Y ofr JE PR A 5 B it
23t Hidr 23S tRNA B9 V [X G2576T %8745 h fie o L
(T2 M 56 28 748 , FLTTR 24 6 3 15 2 A8 9 DB 6
SR , I AFRe [ N 1 4 SCHR 438 A ¥ 53 i K e %o )
% WA e 5 AT 7K - ik 247 6 89 [ e /N4 B R B2 ( miinimal
inhibitory concentration, MIC)4 ~16 wg/mL],Jf-6t= I
RO 25 HLH 7 o B34 B BR i Y MIC {8
T REAEA A3 M T ) R 38, DL K ) 2% W e 1 ) e
REAHHE V X R A 2878 H i WAH SCHRIE

AWFFER I PR 3 B 04 5 BRI 25 LR B B ) 5%
WY RS 25 FE R BRI (MIC 4 ~ 16 wg/mL) , F728: 45 T 1|
IR AT RSN S WSS H MIC (HTEHT A RIE /T
FAE AL, TR A FLii 245 k028 55 23S rRNA 1) V X%
PRI FR | PRI % WA Jh it 24 g 35K D 1) R ST 245 B

1 #REFE

L1 H#kR

2011 4FE 8 H 2 2013 4F 11 H i e N RIS R}
KA 25— B Bk S B I PRARAS 73 25 1 5 BRI 45 e
[zt 25 26 AR , 48 Vitek 2 Compact 4= F 3l 41 B %
RN TS I R G AT T o S8 RN 2 B S 5, 4R K
RN TR 7 W TR 12 0 ) 2 WA Jrg 24 Bl 45 2R . ATCC
29212(MIC 2 wg/mL) A ZERIF . BRE S5 )5 4l
iR, R A IR URIRFET - 80 C

K HI PCR J5 ik 38 5 BREA A AH DG 245 2 4, A4
23S rRNA (1) V X FEH , 4ifith L3 L4 A A HR (R
LML ofr FENC 7, P84 Be G 5 AR B
bk ATCC 29212 JEH 7 8 HE A7 %) H o3 Hr o 2,
5 BRI 24 T8 5 bR v £E TR Y 23S rRNA 19 V IXAZ R LA
Ko 13 1A BBERE A E LR )T 5 — 8, KA ofr JE
L FEWT 5 AR ASAEAEAT A0 B0 B ) 23 B g s 25 AL
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1.2 EL5XA
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[E] New England Biolabs /A #])

F1 SHATWERMAEGKAHERER
FIZE M MIC

MEHMT AR GBI

(pg/mL)
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P4992 AR SRR SR 8
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XRAFF L3 1A MERE AR R, it —%
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JEN 5 DL, BT S 9 40 1 28 M B 51 5'-
GGCGCTGGTGGGATACTA-3' #l 4 45 AN [l (9 T ¥ 51 4
rrlA: 5'-GGACGGTTATGAGCCGTC-3', rrlB:5'-GCGA-
TCTCCTGCGTGAC-3', rrlC:5'-CCCTTCTTCAAGCTTA-
TC-3'#01 17D : 5'-CCACAGTGATTTTGCCCA-3' . [ifi 7 ¢
B Y YO AL [T, FEOCR L PCR SR 948
R BT Y VS83 X, iR M g dliAb s
AU P, S5 bR AR AR IEAT P 516 HE 23T o

2 HR

2.1 A ApiiFaER

i M s e e 2 RO T 05, 5 BRI 43 s e it
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2.2 FFHEVRREETRGH M
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G2576T Z37F [ H5 DAL, Wy 45 5 R M ZEH R T 4 1>
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P4992 64 g/mL NT  NT NT NT 0/4
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B2 BAEKE 4 5 23S rRNA EF#MN 2576 il F &R
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it 25 AL H A i = A AT o

AW S S RSN 5 MR 2 e i 245 B AS B
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W SRR (T 25 ML A B ) 28 i BR R MIC. {1 sk 33
T, DA 7= A B g 7K (4 it 24

5 0 [E) ik, B 5 20 MIC {3 n, 5 5 18 23S
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BRI A A = A b A R 2y, HLANR i 25 AR S
RAFPE TR HA S o ABETEE 1 B9 38 2 i B
4 ZARIAIY 23S rRNA FE PR A 3R il 25 200 T 1) 4 e e MIIC
AT, V IX G2576T 5€ 745 #5 DU Kt 7 [ 45 36 il
MIC {85 256 pe/mL (4NE . MIC {2 192 pug/mL
B2 & BIAE rrlA UL K rmrlC $5 01 Z2 1 25 2 45 160 F1
AR A A 23S TRNA JER 5 D1, R At b R
FEF7, AR IE AR 2878 DA 7= A o v RO R e I 25 . i
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ARG, HLEARHE DU K 5 MIC (R = 2 IE A G .

I 2 Wi e mT 248 6 B i 3K B e ik bl (PTC) | 38 3
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RSB 26527 Scik [ 14 ] 38 A BHA R 11 13
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it 2 325 23S TRNA LV IXEAEH K
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il , B~ T A H A R BH ) 7 T 245 AL 1 670 53 240 TR 245
SCHRL LS ] Hi 308 ) 2 s Jie i 245 B 1 A6 o 3 PR 58 A8 I
ofr LB T 2550, 8 v B 5 A AN HER A K. 1
g, FRATTRE SR 4 BheE UL Y A0 HEZE 0 550 - R o
V- AN (CCCP) (HERLMFK DL 22 3 e b
PRI 258, FH LAEE R 2 e file MIC {E YAk, 25 %
PRAMHEZE S0 590 ek A S 40 MIC B 8 B 2 AR 1k
ZING LR 25 TR AT BE I T AN AT BE SN HER A3 e e (1) 411
HESE , 5l AN STt 245 TR AE A6 R DL AR HEFI] 25 s e 1) S0 HE
B IZIMEFE AN BERE LA A0 70 i

I R 35K T ) 25 e frz i 245 B 1 v A 5 4 W A, TR
TR I BB L 2L 6 T B i B 3 ey Y A
HEE L, AT TR SN S0 K PR 23 e e v] 375
ST 24 ML A BH B ) 2 ne B TS 245 25 i 3K 7R MIC Ll
I, B 25222 5 VX G2576T 848 5% UTAH G .
SRS MER AR BOF T R AR ALk A B i
TE RV TE R AN HEAE AR 1, DT ¢ BRI ) i 245 A DG HEAR

SE Lk
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