PR TE T B SRR T 2 B A Il (R B 16S vRINA YAk il 6 R OF 5

A,

W %

VR AR T AT TR 2 M A Tl R R A 16S rRNA HH Ak i 35 R A 5

R LKBER  AmE B EHE
N BRETERTGER P OMEDLE R, T 5KE 050011;
2. A AR A, WA A RE  050011)

W E.BM THRARREBHAMAABFERHLABARL, Hik KE2011—204 56 FETELEER
BV BHANTAFEREREEE YA — A5 EHAFG 124 4k, 0 PCRUN B Ao & B B £ &0k 2 5 3k &
A6 A RIEAEF RSB A E 5 3 A 165 (RNA PRLEE LB . G5R 124 B HAF B P R £ 1545 8 At 2
AW aacC2 aacA4 .aadAl Fo aphA6 i & & 5 5] 4 95.2% (118/124) 80. 6% (100/124) .73.4% (91/124) #2 5. 6%
(7/124) ;16S tRNA VA BE & 25 K B rmeB #a ok % 4 87. 1% (108/124) , aacCl . aadB ., armA F= rmtC 3 B 3 K #
do W aacC2 B RAAEF £S48 A E 5 rmuB A 16S rRNA Wk LBk B 7 AT 2 R R B R AT B A RUR 4B
ERAZHGEHEERA,

KB = MAFE; RABFE; #HAR,; RAMF £S48, 16S RNA F AL ; RRMEK A
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Epidemiological study of the genes conferring aminoglycoside and
16S rRNA methylase in foodborne Proteus
GUO Yu-mei, ZHANG Hui-xian, QIN Li-yun, JU Hui-dong
(Shijiazhuang Center for Disease Control and Prevention, Hebei Shijiazhuang 050011, China)

Abstract; Objective To understand the prevalence of genes conferring aminoglycoside resistance in foodborne strains of
Proteus. Methods 124 strains of Proteus were collected from food samples of markets in Shijiazhuang from 2011 to 2014,
which resisted toamikacin (AK) or/and gentamicin (CN). 6 kinds of aminoglycoside modifying enzyme genes (AMEs) and
3 kinds of 16S rRNA methylase genes were analyzed by PCR. Results The prevelence of the AMEs genes , aacC2, aacA4,
aadAl and aphA6, was 95.2% (118/124), 80.6% (100/124), 73.4% (91/124) and 5.6% (7/124) respectively. The
prevenlence of 16S rRNA methylase gene rmiB was 87.1% (108/124). Other genes conferring aminoglycoside resistance,
such as aacCl, aadB, armA and rmtC gene were not detected. Conclusion The spread of AMEs gene aacC2 and 16S rRNA
methylase gene rmiB plays an important role in aminoglycosides resistance of foodborne Proteus.

Key words: Proteus; aminoglycosides; resistance gene; aminoglycoside modifying enzyme; 16S rRNA methylase;

—611—

foodborne pathogenic bacteria
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bt S U ) T B TR 5 1 TQ R IR AT A R AT 5]k
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28 40 B R B PR R ST, FCAE L BIL R 15 20 e 30S
R IR T B B 16S rRNA MRS X A BRAL4E 4,
31055 40 T B L LR B B A K
37 T, 400 T X 2K 26 W i T 24 ok 7 T
7o T K B MG D 16S tRNA 3 {6 i 2 i
A e 3 1 A 5 4R R W 2% 5 K T 24 B L
HE TR R M A TR AT R R T 2 B
259y f) i DR AR 3 A A0 IR A T B, AR BF 5 Xk 2011—
2014 4F 7 52 0T B 10 5 T 4 B B0 124 bR R AT
HEAT T 6l 4 B T 26 06 A B S5 R RN 3 A 16
rRINA T b il PR G
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1 #RE5EFE
L1 Mk
1.1.1  Fkk

W AR 2011—2014 455 15 3 £ fi AE a2 BEmE
FHiA R KR R (8) RO R 2519124 kA2
JEFFIR o N4 H 3h 20 T 48 25 SR G0 AR AT
ARG A% )AL 20 S K-B 25808 i AE
I FEHHUEIR S , 25 45 AR CLSI 2009 JEAT 315 .
11,2 F2ALEE 55

Phoenix 100 4= A gh 4l 1 % & X250 R 48 NMIC/
ID-4 254 5 F M ¥ Wy H 25 [E BD, veriti A PCR 3 1%
(3L E AB), xcel # 4 H 3 & 4048 f UK A (12 [H
Qiagen) , $i/: 2 K-B Z5M4LH (¥ [E 0X0ID) ,

SRR BUIG BE IR AN TR O 3 (SS) BiUfiR Ky 7R A
¥ | b 5t Bl HR A BR 57 AT 2 A), M-HORE SR AR
(3% E 0XOID) ;Premix Taqw{@’@\PCR L7 FSlANEN
HEAEY TERARAR,WFH B4 TAEY TR
FOAR M55 A B2 7 58 o
1.2 ik
1.2.1  Z0p§ DNA BEHR (1l &

T JBCRE 4 8 5% T V% & 200l G B 4l K il
A W ;100 °C & 10 min, 57 B K 10 min;
12 000 r/min B.0> 10 min J5 B &K 100 wl /R
DNA it , -20 CLREFEH
1.2.2 PCR J A& £ 5 I 4k

PCR WK Z (30 pl) : Premix Taq'" fifi 15 pl,
L UFUEGI A 1 pd, B DNA 1 pl, JE i 2liK 12
wl; PCR 2 W 454424 :95 C AR 5 min,95 °C A8 P
1 min,55 C3iB & 1 min,72 °C ZEfifi 2 min,30 PDEH,
72 CHAIEAR S min, I F W & AT KIUAER
it 25 H X P 8 G s [ P L 1
1.2.3 PCR F=¥150#r

W5 B 408 UK R B PE M A5 Y PCR 7= Wy 4l ik
ek AR T AR AR BRI 55 A BR 2 H) B )
¥, 45 RAE GenBank HEATEZE L XS .

1.2.4 259Ut ik 5

K F BD Phoenix 100 4= [ 3 21 14 % & K 25 &
ST 2 W U S  K-B 4R R A AE A R .
1.3 Gtz

KH B x CHERERHAT R KL, P <0.05 1A
HEFRA G FE L,

2 #R
2.1 FIENEH RGBT 16S {RNA A g 4
K6 I 45

SR AT 2B B 2 I aacC2 | aacA4 |, aadAl |

# 1 PCR 3| LEFFI

Table 1 ~ Primers for PCR amplification in this study
PCR 7= %)
R ST CICED o
K/N/bp

aacA4-F ATGACTGA CATGACCTTGCG
aacA4 540
aacA4-R TTAGGCATCACTGCGTGTTCG

- aacCl-F ATGGGCATCATTCGCACATGTAGG 73
aac
‘ aacCl-R TTAGGTGGCGGTACTTGGGTC

aacC2-F ATGCATACGCGGAAGGCAATAAC
aacC2 861
aacC2-R CTAACCGGAAGGCTCGCAAG

aadAl-F ATGAGGGAAGCGGTGATCG
aadAl 792
aadAI-R TTATTTGCCGACTACCTTGGTG

aadB-F  ATGGACACAACGCAGGTCGC
aadB 534
aadB-R TTAGGCCGCATATCGCGACC

” aphA6-F ATGGAATTGCCCAATATTATTC 781
ap
! aphA6-R TCAATTCAATTCATCAAGTTTTA

armA-F  AGGTTGTTTCCATTTCTGAG
armA 591
armA-R TCTCTTCATTCCCTTCTCC

L, miBF CCCAAACAGACCGTAGAGGC 55
1
m rmiB-R CTCAAACTCGGCGGGCAAGC

c rmtC-F  CGCGGATCCAGTGTATGAAAAATGTCTGG | 001
mi
" rmtC-R CGGGGTACCGGTGTGTTAGAATTTGCCTT

aphA6 1 16S rRNA H Fe Ak £ K rmeB 8 /A [F] F&
B KE Y, aacC2 1 rnuB BH P R 8 & . aacCl
aadB armA Fl rmiC FE R YR K . 2 B 0E 1 28
LRI 25 B L3 2, XF 6 Fp LA ) PCR 73
Yt AT FE 53 B, 45 2R 5 GenBank th & 1 (1% 77 471 i
A7 BLASTn [bXf 4341, A1 =99. 0%
2124 RREUR MR AR T AT T 2 BN T S 2 2 K 4
Table 2 Prevalence of aminoglycoside resistant genes

in 124 strains of Proteus isolated from food

0 S 2B FH ‘fi/[il:kéﬂ( @/u;.; =S
aacA4 100 80.6(100/124)
aacCl 0 0.0(0/124)

R 1 W aacC2 118 95.2(118/124)

i aadAl 91 73.4(91/124)
aadB 0 0.0(0/124)
aphA6 7 5.6(7/124)
armA 0 0.0(0/124)

16S rRNA H S AL fifg rmtB 108 87.1(108/124)
rmtC 0 0.0(0/124)

2.2 FERWET YU R 24 1% KR DG it 24 3 PR i
FrisX

124 BRE UL AR JE AT B b, 056 1 28 T 24 Ak
KR AT L) aacAd + aacC2 + aadAl + rmtB 1E4E K
E AN 57.3% , IR & aacAd + aacC2 + rmtB
WM 11.3% , 5341 4 R R A i DL B il
N FEE T 2595, aphA6 FE N 7E XS PROK %5 R T
25 0T AR P R BH A 0. 9% (1/115) , 12X IR R %
R OK R R X 25 /Y T AR b BH A 66. 7%
(6/9), _EHEMB M ERALITEEX(P<
0.05) 5 HAx it 24 J PR 76 A 5] 1 24 335 19 31 ik b B 1
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A,

RGP >0.05) LK 3,

F3 FIBEIFRABMEEFI 16S TRNA B L4k B 3L [
WMATEE /37 (n =124)

Table 3 Distribution composition rate of aminoglycoside
modifying enzyme and 16S rRNA methylase genes
i 4 ¢ i 23 L R
aacA4 + aacC2 + aadAl + rmiB 71 57.3
aacA4 + aacC2 + aadAl + aphA6 + rmtB 1 0.8
aacA4 + aacC2 + aadAl 4 3.2
aacA4 + aacC2 3 2.4
aacC2 1 0.8
S aacC2 + aadAl 2 1.6
: aacC2 + aadAl + rmtB 7 5.6
aacC2 + rmtB 6 4.8
aacA4 + rmtB 1 0.8
rmtB 1 0.8
aacA4 + aacC2 + rmiB 14 11.3
2P 4 3.2
aacA4 + aacC2 + aadAl + aphA6 + rmiB 4 3.2
AT + aacA4 + aacC2 + aadAl + rmiB 1 0.8
e aacA4 + aacC2 + rmtB 1 0.8
bR 2 aacC2 + aphA6 2 1.6
aacC2 + aadAl + rmtB 1 0.8
3 g

21 AR S S T P AR 2 AT 2 AL A 5 2
I 2 BV 245 AL T i 24 TR ik AR S R Y 2R PR
KBl (AMEs) ., AMEs R 8 & 1 7% #7743 3 2%,
R B it (aph SEPH St ) R AT IR 3L 54 L (aad
FEH Gty ) F1 2 W 5% 7% 1 (aac BER i fid) o ILAM, &
FOBEE 25 25 B L 16S rRNA L AL il , 1% 1 e
i 259/ FHHEAL 34k, R BOF 3240 5 5 & R p T 2%
2955 AT B T DA A1 B A 2 2 e R
P 25 )z i 2, rmeB B 16S xRNA HHJE AL il
FE DR AT AT 245 19 1 9 B A LK W 35 7 TR Il 4% v T
AP T R HA F AT B R 2 B PP R oy 0

AN 124 BRE RV ATHAME T 6 a3
BEH 2B A1 3 Fh 16S rRNA LAk fify 35k PR A
BEREI aacC2 TG HMEAT FAB 1 [ A1 rmuB 7Y 16S
rRNA B LA A SR AS TR AF B AT R 5 . 76 TR
R, 3 S SR IE A W 3 A R (A DL SRR R
fif} aacC2 Fl aacA4 KA R, 40 9] 5 95. 2%
1 80. 6% , FLUE MR T Bt 545 B B aadAT JER Y, b
73. 4% ,WETR ¥ F Wi aphA6 FERBUAL 5 5. 6% . R
B AR TE AT B8 G 2 SR 280 A 2 DA A i
FBE C AL R A B B Tl g 2 B 2 HIL, eI
SEWETR L RS aphAG JE TR Ky 8 T FF DA X BT oK - A2 it
2 EEMN . AR D IR FE A B
AU 16S rRNA HYEE AL B 75 [ 4 i Jm 8 il , H4s

HGGIK 87. 1% , T3 v T I R VERHR 8 14 59 I ¥
(8.6% ) . K 5 ¥ % 1 (12.3% ) W 4% 35 & 1 i
(1.0% ) #EAs R  (BAR T SCmk 1 38 1 12 1 24 5 4
B B 0 B 85 45 3R (100% )", 16S rRNA HI 3 4k, il
armA FUTERR A Y W AT B8 V0 101 R B R il 48 5 7
(A S5 39 4008 , 7 AS T FF I b R AR S . A7 S
AT rmeC 0 16S tRNA FF 3 4k il 22 K L 7E 2006
THABUIRE" AW 58 h A 2 L [ N
LA L5 T T G I PR R A S

ARWFGETE— 2 FLE b e T £ 5 p s T AT B X
SRR T JS T 25 9 7 T, R FOR A F 1Y 168
rRNA F 3 (b A £ U5 A8 T AT B Ak 56 88 9 AT
IR, IR T, T T 25 B0 4, ik 5x — 2%
Tt 24 B b A 42, LA BI7 L 26 B bk )32 15 4%

2% 3k
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