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Abstract: The objective of this paper is to investigate aminoglycoside resistance genes in E. coli
from ducks and to study the correlation between the phenotypes and the genotypes of resistance.
By using the K-B method and choosing aminoglycoside antibiotics including streptomycin (STR),
neomycin (NEQO), gentamycin (GEN), kanamycin (KAN), amikacin (AMK) and spectinomycin
(SPT), the drug sensitivity tests were conducted for 98 strains of pathogenic E. coli from ducks.
All strains of E. coli were detected by multiplex PCR method based on the main genes of AMEs
to aminoglycoside, the resistance genes including ant(3")- T as aac(3)- M a and aph(3’) - a ran-
domly selected from 3 E. coli strains with positive amplification were cloned and sequenced, then
the results obtained from drug sensitivity tests were compared with that of PCR detection. The
results showed that 67 strains out of 98 strains are resistant to one or several antibiotics with the

resistance rate of 68. 4% (67/98), and AMEs genes were amplified in 49 strain of the bacteria
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with the positive rate of 50%(49/98), in which the detection rates of ant(3")- [ a, aac(3)- 1l a,
aph(3)-Na,s ant(3")-Ta+taac(3)-N a and aac(3)- N a+aph(3)-1 a were 30. 6% (30/98),
13.3% (13/98), 3.1% (3/98), 2.0% (2/98) and 1. 0% (1/98) respectively, and aac(6’)- 1 b
wasn’t be discovered. The sequences analysis indicates that the amplified products shared high
homology (over 99%) with the corresponding sequences in GenBank. The results of comparison
show that the correlation rate between phenotype and genotype of resistance gene AMEs is 67 %
(45/67), in which the correlation rates of SPT, GEN, STR, KAN, NEO and AMK were 60%
(3/5), 55% (11/20), 33.3% (22/66), 19% (4/21), 12.5% (1/8) and 0% (0/3), respectively.
In addition, 4 strains carrying resistance genes showed the sensitive phenotype, while 22 strains
with resistance phenotype didn’t carrying the relevant genes. The main resistance genes of patho-
genic E. coli from ducks to aminoglycoside are ant(3”)- T @ and aac(3)- I a» and the drug resist-
ance is positively correlative to the detection rate of relevant resistance genes.

Key words: duck; pathogenic E. coli; aminoglycoside; multiplex PCR; resistance gene; resist-
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Table 1 Sequences of primers and relative information
fiif 245 i P 519 5 4] Tm {g/C F=H RN/ bp
Resistance genes Sequences of primers Tm value Size
, For 5'-TGACTGGGCACAACAGACAA-3' 57.5
aph(3)-1la , ) , 677
Rev 5-CGGCGATACCGTAAAGCAC-3 59.2
, For 5'-ATGACCTTGCGATGCTCTATGA-3’ 59.9
aac(6")- 10 , , 486
Rev 5 -CGAATGCCTGGCGTGTTT-3 60. 0
. For 5'-ATCTGGCTATCTTGCTGACA-3' 56.9
ant(3)-Ta , , 284
Rev 5 -TATGACGGGCTGATACTGG-3 56.9
For 5'-ACCCTACGAGGAGACTCTGAATG-3’ 59.3
aac(3)- 1l a ) , 384
Rev 5 -CCAAGCATCGGCATCTCATA-3 59.3
1.5.2 PCR BHg ik DNA 9 ] % Z W R SRR UL AT B |, [l 4 5 pMID18-

AXYPrep Jiki DNA /Mg 3 BUR 7 & (AXYGEN)
AR T5E Y A5 o R T B9 0 0 SR A T DNA B4R B $2 i
kL DNA E—20 CLR .
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(3" -Ta Maac(3) -1 a FEATKEI . LL 2 % B Bk AE
iy PR X B K TR R AR VR S s IR . £ PCR ™
VIl 2SR5 0 1.5 20 B I6 0 e i v Tk R, T
SINIOC A R G T AR AT

1.5.4  PCR ™y Fe 5100 %E 53 #r B BIL 2 4% BH 1
B RS 3 Bk X H PCR 7 4% i AXYGEN Jigg 1] i

T Vector 16 CHE4EI K . % 5277 Wy % Ak itk &z
SYM, T LB ERRE IR 37 T, PREBHME
SURETEVE T LB R R 32 3 b, 37 CHRG i 5%, 2
HUE W TR DNA L 28 PCR S W % 5 R B 5 3% 4
RIEFE B A B & F . ¥ 25 R 78 GenBank
Lb X 53

2 & B
2.1 HFRAKRER

98 ke 8 I B 1k K AT TR S 15 bR T 2 R L3R
3. 2 2 s R A 66. 3% (65/98), Hk & F
AR 21. 4% (21/98), K K& K 20. 4% (20/98) ,
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R2 NEPCRREGRANBRLERUER
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Table 2 The optimized parameters of multi-PCR amplification system

el T & T 24

Reagent Sample amounts Cycle parameters
(aph(3)-1la) 0.4 plL X2

3 (aac(3)-TMa) 0.9 plX2

Primer (ant(3")-Ta) 1.8 plLX2

(aac(6')-T1b) 0.8 pl X2

94 C#iZF4E 5 min

10 X PCR buffer 2.5 pL 94 CAZ#: 50 s
dNTPs (2.5 mmol « L") 2 pl 54 ‘CiR 'k 45 SL
Taq i (2.5 U+ uLH 0.2 puL 72 “CHEAf 50 s
MgCl, (25 mmol « L") 2 pl 72 ‘CHEfH 5 min(35X)
Btk 8 L 16 °C {717
AR DNA 2.5 ul
4 1T Total 25 uL
F3 BHBEBRENEERFLXAYNMEER
Table 3 Resistance rates to aminoglycosides of 98 strains of pathogenic E. coli from ducks

it 25 45 5 2y ORI 45 2R

Resistance indexes Results of drug sensitivity tests
%/’\Zjnffi,biotics T 24 T bk £ H A T R A TR PR B fiif 245 % / V% g/ % HUEE/ %
Resistant Intermediate Sensitive Resistance Intermediate Sensitive
strains strains strains rate rate rate

FEF E STR 65 0 32 66.3(65/98) 0(0/98) 32.6(32/98)
W& R NEO 8 3 87 8.2(8/98) 3.6(3/98) 88.8(87/98)
R K% ZE GEN 20 0 78 20.4(20/98) 0€0/98) 79.6(78/98)
KB E KAN 21 0 77 21.4(21/98) 0€0/98) 78.6(77/98)
KMEZE SPT 5 1 92 5.1(5/98) 1.0(1/98) 93.9(92/98)
ok -+ A AMK 3 0 95 3.1(3/98) 0€0/98) 96.9(95/98)

2.2 KREBHERZE RGN ZE R

N A HE A7 B PO EE PCR X 98 A4 M U5 3500 14 K
FE T PR AT T 24 5 DS A G 00, A 49 Ak 20 1 7 1
AMEs 19 1 A8 2 A1 28 55 A 35 0 BH A v ik A6z
S5 VLI 1 2 R R A Ry 5006 (49/98) , H
Hoant (3)-1 a.aac (3)-11 a,aph (3)-11 a. ant
(3"-Ta+taac(3)-TMaaac(3)-Mat+aph(3)-Ta
(485717 % 43 51 2 30. 624 (30/98),13. 3% (13/98)
3.1%(3/98).2.0%(2/98) 1. 024 (1/98), 98 & HH 5

FORPE KT R aac(6) -6 FEF (T D,
2.3 KN EMARBEEMAERNLERER
AR 245 003K 6 R T 24 35 PR ) A 0 25 SR e i
B, 98 kS 5 S50 M K A AF T A 67 BR X 1 sk
Z R EWE T BT R 20 A 49 BRAN Y1
T AMEs () 1~2 /it 25 56 8, Tif 25 3k ] 5 245 3%
R PF 43N 73. 1% (49/67) . Y5 K g F1 B8 1 24
FRURIH 253 AT AR LR R FE 5. AR
M B AR Ol R W8 602 (3/5) K K& R
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5500(11/20) B % R 33. 300 (22/66) RARE R A ZHUR K FF B A 0 380 4 DG i 25 JE T (3% 60 5
1996 C4/20) B3R 12. 500 (1/8) AP AR ARMY S 10 22 B3GR 2P0 A4 R RIS 25 09 Ko AT 14
Bk R AL 026C0/3) . Fhobh A 4 kXA RT  HORAG I A G 25 B A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 i35 16 17 18 19 20

bp

1200
900
700
500
300

100

1. DNA Mo F B bR ;2. BAMEXT RE ;3 ~19. FB75 PH % T BRAG I 25 SR 5 20, FH M R
1. DNA Marker [ ; 2. Negative control; 3-19. Detection of partial positive strains; 20. Positive control
E1 MHEEZE PCR=HHEk

Fig. 1 Gel electrophoresis of amplified products of resistance genes by multiple PCR

x4 BEBFREABHEHAEERNQHER

Table 4 Detection results of resistance genes from pathogenic E. coli from ducks

L3 iiif 24 & K] k73 Tiif 24 5 k73 iiif 24 5 K
Strains AR genes Strains AR genes Strains AR genes
E314 ant(3")-Ta E371 ant(3")-Ta E333 aac(3)-1la
E320 ant(3")- T a E381 ant(3")-Ta E337 aac(3)-1lla
E322 ant(3")-Ta E387 ant(3")-Ta E346 aac(3)-Ta
E323 ant(3")-Ta E388 ant(3")-Ta E377 aac(3)-1la
E326 ant(3")-Ta E419 ant(3)-Ta E379 aac(3)-1la
E327 ant(3")-Ta E423 ant(3)-Ta E389 aac(3)-Ta
E329 ant(3")-Ta E424 ant(3)-Ta F403 aac(3)- 1l a
E331 ant(3")-Ta E465 ant(3")-Ta E415 aac(3)-1la
E335 ant(3")-Ta E471 ant(3")-Ta E431 aac(3)- 1l a
E336 ant(3")-Ta E501 ant(3)-Ta F434 aac(3)- 1l a
E339 ant(3")- T a E483 ant(3")-Ta E448 aac(3)-1la
E351 ant(3")- T a E506 ant(3")-Ta E484 aac(3)-1la
E355 ant(3")- T a E509 ant(3")-Ta E514 aac(3)-1la
E357 ant(3")-Ta E383 ant(3")- 1 a+aac(3)-1a E420 aph(3)-1la
E359 ant(3")- T a E354 ant(3")- 1 a+aac(3)-1a E402 aph(3H-Ta
E360 ant(3)-1a E441 aac(3)-Mat+aph(3)-1a

E361 ant(3)-T a E481 aph(3)-Ta
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Table 5 Comparison of correlation rate between phenotype and genotype of resistance gene of E. coli from ducks

25 it 245 T ik ifit 2% 2 K] fiff 2 2 PR A% 1 2R/ %6
Antibiotics Number of AR strains AR genes Detection rate/ %

B8 % STR 66 ant(3")-Ta 33.3%1(22/66)

KAKEZE GEN 20 aac(3)-1la 55%(11/20)

FIREZE KAN 21 aph(3)-1la 19% 4/21)

Wi E NEO 8 aph(3)-Ta 12.5(1/8)

KM Z SPT 5 ant(3")-Ta 60%(3/5)

kil K F £ AMK 3 aac(6")-T0b 0%1(0/3)

Fo6 4RNEAHMAERNEMAREAGENKBHE

Table 6 Detection of 4 strains of E. coli with resistance genes but showing sensitive phenotype

Btk i 24 5 1A HER RRER RARE=R WER KA ER [ Sy S =23
Strain AR genes STR GEN KAN NEO SPT AMK
E331 ant(3")-Ta S S S S S S
E354 ant(3")- T a+ aac(3)-Ta S S S S S S
E371 ant(3")-Ta S S S S S S
E501 ant(3")-Ta S S S S S S

S. Sensitive

2.4 WMHEBERNFTISH

W B PE S B 2 0 5 B 45 SR ) DN AStar 3
ST SR BN &Y WS GenBank AH N 1 it
2R A AR A R PR (> 99%0)  Hirp ane (37 - T
avaac(3)-NMa.aph(3)-1la HIFFE GenBank
rhdE R B AJ884723 . EU022314 , AB434476 (1 [7]
PEAE S R 99. 696,99, 7Y 99. 1% . FHAP 1
)77 1 RS H B 24 56 DR R B

3 3 i

20 B 0 S AR Y S AR R AR I 2 1R A R
20 A A B R I BRI (APHD | L BEFE S Bl (AAC)
Ph K KT i % Wl CANT) X AN P %) 355 4 43+ ik
B Z 2k A YTG I . AR TE X d B 2R 24
Yy 24 Bk A JE AT 4 T TR R SR RL b SRR T aph
3Y-Navaac(6")-T1b.ant(3"”")-1 a Fl aac (3)-11
a 4 P24 B A, Fir 3 F) TS 24 B DY J2 S8 B M 1 25 24
Yy 3 B 2R RUTHS 24 Bk DA g AR 3R A AT 5 Tt 2 3% AT 4%
S PR RH S A B A AE O RS E P AR A R PR . A
H LR AMESs JEP U # PCR J5 v % 36 [ 74 R
HBIX 98 PRGOS 1 W FF 1R 23 85 Wk 2R 1T 28
A o i 24 A A A R A SR A9 BRAN GRS T
AMEs 1) 1~ 2 A1 245 3 8], i 24 35 R A 485 4 2 o

50% , Hod ant(3")- 1 avaac(3)- Ha\aph(f)’/)- Ma.
ant(3")- T ataac(3) - a.aac(3)- 11 a—|—aph(3/)*
Il a f457H 343 31k 30, 6%6.13.3%6.3.120.2. 0%,
L 0% RKH aac(6)- 1 6 3L, X J&FE MM G
YRS WS 58 S0 P DR T R A 7 2 B A W T 1 24
BED R IR A AT BY T IRATT T A Y e DX P 2
o 1R DR i A T P 2 B T 2 i 24 ik DR o A 1 O
AMEs 78N Bl R 1) A7 1 B0 AE 0 52 2% AR L4l
AP I 22 5 L b 25 SR [l B BRI R 1 X
AMEs B SRR R £, 1 5o i TR E
95 &Y 480 BROR 1 fidt B A I B R I AT 1A 1) 8 R
B MRGE 25 5 R . & B EZ DL aadA1(65.89 60,
aac (-1 (52.35 %) Fll aac (3)-IV(12.91%) 3
Pl 3. BRHRSEST KO T 10 e AMEs 3 7E
rmtB LB PR o A1 DL 45 R B aac (3)-1I
(87.8%)vaph (3") - W (77.6%) Fl aph (3~ 11
(79.6%0)3 Fihy . GCARE AT 216 B
o 1 R M A T 2 AR e A T i 24 B TR O B B
P aadA1(49. 1%, strB(65. 7%) Fl strA(56%) 3
ik LT aph (3" BYBAPESR Ny 16. 206, HSHE I
R AF B LA ant (3")-1 a(30. 6 %) F aac(3)-11
a(13.390)2 FJfy 3. 43 BT 3K F 22 S A7 AE Y SR TR, —
J5 A RER A T LB 2E 5 5y — O AT RE IR TR



1574

oo E ¥R

41 %

S Rl R TR 8 A5 0T BE 2 T ARG 0 A 3 B B A
g Fp AT

R4 24 A5t 06 R iR 24 3 R B G D &5 SR g R
B, 98 R U S0 1 K AT B PR 67 AR — Bk
Z R RS R P R 2y WA 49 KRANE 1
T AMEs () 1~2 /N 25 3 [N . Tiff 24 3 [N 55 it 25 3
RUIFF G 2R 73, 1% (49/67) , 33 136 B 8 S0 1 K
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O B 25 (AN [R) L A5 5 RAFTE 22 57 X Al fE
5% AT AR 2 R 25 HL A 26, AS [R) 1 T 2 3
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SEIRAT R R 221, 31X 0T 5 % HE T R SO K AT B
A 3 XTI e AL 24 4 56, [a) i 35 W 41 1 A7
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R BRAT S 20 TR R AR R DU B T 24 2 L (H R R R
B H A 2 1 it 250 1) 4 B Bk E331.E371 il ES01;
R e KR N R Rl ESI B 2 T P2TE - S B (R 7l B 2]
Wy 8 Uy 1o BE URR AN BR AR E354. LA b1
106 W Fh RS R L T 2 35 R oK B A B AR A
M A fi & 2 1 TR 245 14 T i 3 28 40 3 ] i A7 78
TEAE B 245 1 o PT B AR Ry T 24 5 TR ) A% 4 R X T
B 1k 440 A it 24 1 1 08 98 T A R

GUHENE AT S 24 i S AL A Bl AL, B

PUAE B0 2 L O SR BB A 1T 5 AR 2 B AN R
W ANBEHE AR — AN B BR PR VR T L A8 4 R AE ST
A RAFAE S OL T A REAF TG o« A [R] B bk 22 [0) 1 Tiif 24
PEAH 22 AR K, 52 e TR 3R 60 45 il &L, ik 32 T 25 i
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