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Distribution of integron gene cassette in multidrug resistant Klebsiella pneumoniae
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Abstract ; Objective To study the distribution of integron gene cassette of Klebsiella pneumoniae in Wuhu
area, and analyze the correlation between drug resistance gene cassette and drug resistance phenotype.
Methods The 105 strains of Klebsiella pneumoniae from June 2018 to August 2019 in Yijishan Hospital of
Wannan Medical College were collected. The integrase gene was amplified by PCR amplification technology.
The variable region of Klebsiella pneumoniae containing integron was amplified by PCR,and the base sequence
was determined. The sequence was compared and analyzed by drug resistance gene cassette. Results Accord-
ing to the analysis of 105 strains of Klebsiella pneumoniae integrons, 61 strains (58.1%) containing class [
integrons were found,and no strains containing class [[ and [l integrons were found. PCR amplification of the
variable region containing | class integrons and detection of the amplified products by gel imaging system re-
vealed 39 visible bands,of which 3 were non multidrug-resistant Klebsiella pneumoniae, 18 strains of Klebsiel-
la pneumoniae producing extended spectrum beta lactamases,and 18 strains Klebsiella pneumoniae producing
extended spectrum beta lactamases and carbapenems. The PCR products of the 5'-3" variable region of 39
Klebsiella pneumoniae strains with bright bands were sent to sequencing,among them,27 strains had compa-
rable drug resistance genes. There were 5 kinds of resistance genes in total, which were sulfonamides dfrAl,
dfrA12 and aminoglycosides aacA4,aadAl and aadA2. The drug sensitivity test of these 27 strains showed that
they were resistant to sulfonamides and aminoglycosides. Conclusion Class | integrons are the main inte-
grons in Klebsiella pneumoniae in Wuhu,but class [ and class [ll integrons have not been found. The rate of
integron detection in multidrug-resistant bacteria was higher than that in non multidrug-resistant bacteria.
The resistance rate of Klebsiella pneumoniae to aminoglycosides and sulfonamides was higher in Wuhu area,
which should be avoided as far as possible.
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ke bR 22 1 T 25 W K O TR 29 W 1 Tz A R AN T
IR G R ALR Wi 2, A B 21 % T 24
B E I WA AL B A TR S
ST 2508 0 0 IR, AR OO B, AW ST LR
PCR 4" 8 37 A K 0 6 15 3 X 8% 4 156 N & 78 i % 5
FAATE PR A SO e il & e A R AR P A
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25 i 4 7E T A B (CCRKP) A4 J0 W7 A o - ) B¢ 5 5 095 28
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1 SIMFESIR =K E

B9 4 Bk 519175 PRI (bp)

A HEL 5": ACG AGC GCA AGG TTT CGG T 525
3':GAA AGG TCT GGT CAT ACA TG

geuadll 5':GTG CAA CGC ATT TTG CAG G 403
3':CAA CGG AGT CAT GCA GAT G

L gyl 5:CAT TTG TGT TGT GGA CGG C 717

3':GAC AGA TAC GTG GTT TGG CAA
WATFHAEKX  5:GGC ATC CAA GCA GCA AG nJ g

3":AAG CAC TTG ACC TGA T

1.3.2 ®B4A5T7HKM PCR M IKZRIL 20,0 pl:
DNA #ifg 1.0 pL. 319 G [ A I 8B s
gl 0. 8 wl, 2k (M7822 GoTaq G2 Green Master
Mix)10. 0 pL, KK 8.2 pl., PCR R 44495 C
A ME 5 min, 94 ‘C7A8PE 45 5,60.54.52 ‘CiE kK 30 s,
72 CHEMH 3 min, 34 NMEFR;72 CHEMH 10 min, 1%
BAGHE L « FH L T KR 0. 6 g SRS B In A B L 7
B PN 60 mL 1 X TAE, FH 0 b ik 47 22 v S it
] IR 25 B IR MRV A EL R AS D AT ] 2R 4 )5 5 o i
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i R Ve A I e A, R BN [ S 0T 4k R
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JBE A ARG

1.3.3 EFNAGKHM  PCR VA ZRIL 50,0 pl:
DNA #i#z 4.0 pL, 514 &G F A AE X)) 4. 0 pL, 5 il
(M7822 GoTaq G2 Green Master Mix)18. 0 pL, KB
K 24.0 pl, PCR [N 45 F: 94 C HiiZ8 Pk 4 min,
94 ‘CAHE 4 min,55 CiR K 1 min,72 ‘CHE{H 5 min,
34 NE ;72 °C IEM 10 min, 1% 305 8 K. A
1.3.2, PCR ¥4 B 5.0 pL #EA7 SRR IR0 07 B
PEHLIR 120 VL, HLUK 30 min, B UK 45 50 )5 , ff FH 5E i A%
PBALK I
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ESBLs 1 CRKP Jifi & 5 B A& A 18 Fk.
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KR R 58. 1% (61/105) , Ak H 1T A 2% 4 1
k. 61 BRrh A 18 bR 2 [F )™ ESBLs il CRKP fii
RICTHIAT A 20 BREAL™ ESBLs BY i & 5 T A 7
A 23 HoEAEZ EI 25l R v TN . 2 5 25 il
RN T KRS TR (71, 7%, 38/53) W]
58 8 T E 2 N 24 0 4% s TR A I (44, 206, 23/52) 2%
SAESIFE L (P=0.004 3),
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ESBLs B fili & e T 18 . FF 39 Bk PCR j= ik &%

Rom A A RA "WY . 248 BLAST X, f 27 #
P4 5 R P 1) Ll ke o T 24 5 DXL (27 A TR R B4 % v o i 2
i 245 K00 A 4G HE AR N P9 T 245 6 KL & gqnr Vel , oAy 13
R TR R X IV e 55 o T 245, 00 A A HB A N P T 24 R TR
blaKPC) » 12 Bk A HE X i 25 3 . 3L He X i 5 Fhin
2L B M T 28 aadAl, aacAd, aad A2 FIEE 2k
dfrA1.dfrA12, % 39 #2451 K2 LUk HY i e 24 2
HEHEHENILE 2,

¥ 21 2288938804R05 062728 SE00R 30RNE I3 TRNSo NI SIRa NS0 36, 37 38 30 40

#:M /8 DNA Marker, B /R BIHEXF IR, 22.23.25,26.,29.31,
32.33.34.35.38.39.40 ¥l 45 R pHME S
& 1 I REEF(21~40 SEHK)

x2  IHKUEREAEFHFHMXRETBERNER

b5 it 24 & 7 BE5T 7# ESBLs/CRKP i 24 B P &

2 etd+btetatiteg 1 7 ESBLs.CRKP aacA4

8 etd+i+atb 1 7# ESBLs,CRKP aacA4

31 etdtetitatbtg 1 7 ESBLs.CRKP aadAl+dfrA12+aadA2
91 etd+i+btetatg 1 7 ESBLs.CRKP aacAd+aadAl+aadA2
92 et+d+f+b+cta 1 7 ESBLs.CRKP —

93 etd+f+btctateg 1 7 ESBLs,CRKP aadAl-+aadA2

94 etd+f+btcta 1 7 ESBLs ,CRKP aadAl+aadA2

95 etd+i+btetatg 1 7 ESBLs.CRKP aadAl-+aadA2

96 etd+f+b+ctatg 1 7 ESBLs.CRKP aadAl+aadA2

97 etd+f+btctateg 1 7 ESBLs,CRKP aadAl-+aadA2

98 etd+f+btetateg 1 7 ESBLs,CRKP aadAl-+aadA2

99 etd+i+btetatg 1 7 ESBLs.CRKP —

100 et+d+f+bt+cta 1 7 ESBLs.CRKP aadAl+aadA2

101 et+d+f+btctatg 1 7* ESBLs.CRKP —

102 etd+{+b+cta 1 7 ESBLs,CRKP aadAl+aadA2

103 etd+i+ctatg 1 7 ESBLs.CRKP —

104 etd+f+b+cta 1 7 ESBLs ,CRKP aadAl+aadA2

105 etd+ftctatg 1 7* ESBLs.CRKP —

4 et+d+b+etitg 1 7 ESBLs aacA4

7 etd+b+i+g 1 7 ESBLs —

9 et+d+ct+i+btg 1 7 ESBLs aacAd

19 etdtctitg 1 7 ESBLs —

20 et+d+b+i+g 1 7 ESBLs —

22 etdtcti+tg 1 7 ESBLs —

26 et+d+ct+i+btg 1 7 ESBLs aadAl-+dfrA12+aadA2
32 etd+i+g 1 7 ESBLs —

39 et+d+f+ctbtg 1 7 ESBLs aacA4

49 et+dtct+i+btg 1 7 ESBLs aadA1+dfrA12+aadA2
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br = ifif 25 e 84 BET 7 ESBLs/CRKP Tt 24 5 DA
50 etd+i+b+g 1 7 ESBLs aadAl+dfrA12+aadA2
55 et+d+ct+f+btg 1 7% ESBLs aadAl+dfrAl12+aadA2
68 etdtcti+btg 1 7* ESBLs aadAl+dfrA12+aadA2
72 et+d+ct+i+btg I 7* ESBLs aacA4
75 etd+cti+btg 1 7 ESBLs aacA4
79 etdtctitg 1 7 ESBLs —
82 etd+I+c+btg 1 7 ESBLs aadAl+dfrA12+aadA2
85 etd+ctgtf I 7* ESBLs —
34 etg 1 — dfrAl
40 etg 1 — dfrAl
70 etg 1 — dfrAl

T ca 2T BRIR S . W e BT Tl LS P s b SN AT T 28 IR R B R PR R 2 s o BN METR IR R RN VD B ZE YD B P Dl s d 26 0R
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Ye PR g Bt 38 2, 4E 2 F i 24 il R e T A0 B 5 R
Y 2 I R PTG IR T 4 ok BR PR . IF 5 Il 4% 5
oA TR BT 25 AL 6T I DR s AR B R B A AR Bt
W2 YR 2R R s SR . B AT R E P
YRR YT I IR b 22 TR 24 bR R g B R O B AR
MI25%) ., Rt 225 1) 1) RS LR B3 6. . 5 30T

T RIS AT R AN R AW £, JEHDZ CRKP, AR

P 7 [ W 0 42 45 . CRKP B bR B9 R R 234 E T
B, R B R RN 95 2 BE RS IO 25 % B 2015 4FAY 15.6%
14, 4%, FTFE 2017 4E69 20, 9% F 24, 0%,

AT — 28] LU O 47 o5 FE 5 vk 1 41 7 U
AR BT ) R A AN T 25 55 R DNA I 4, =gl
R BB 25 W B BRI O M AR P E
FeshoofE . HIEA A A 5 R ST R 3 L 3 - 57
A v S B B9 AT AR X, BT AR [XOA] AR R A BEAE R S A
— AN B 2T 2 S R & 5 A A TR A B HS AR N T 24
FREAE . ARHE 5 -0 57 AR o P gm0 4E A Bl Ine [ 2R AGR
A, &5 FHBA LR e 2K, EWRNE] X%
FLoHREND . MEES

F DA & R A R A B B D L T RS Bl 8 BRI
DNA /NGy F, — M ] Bl A7 A i i 4 A i 2 8
FIFEF  JE DR & A W BB o8 B i SR I 3R s . R H & B
BIEHFAR T —BATERSDTF. RABES T
AR S5 I 4 A 2 2 A T L TR L RR IR 1A A B A
SEEST WA TR R ERE, REE A
BA T LRI & B R i 2 5 N — i T G
T iy JE IR 4 b Hedim 420 L IR 24 35 IR &0 AT 9k 1 il
IR i S NTTIR e - S P e o < el 1 E L 3
UL M SEREIE B, N & P R LAY S aad A A
dirA B &,

AHIFT TR R 105 BRIl 2 50 B A 1 43 5 kK
L FEMmF 25l R 5 FAA A 52 Bk (49. 5%) . Z HE it

Zifiti R SR AT A 53 #k(50.5%),53 Bk A 35 bR
7= ESBLs [ fili 4 5 75 A1 74 » ) 4% 18 Bk 2 [l i 7= ES-
BLs Fl CRKP 1 ili 42 58 B 11T BA » A U M 46 A A v JE AL
77 CRKP M fili ¢ 5 75 10 B, 7T WL 7” CRKP B i & 50
CREGIE LR RS S (Ve SN L 37 B S =
) i 245 1

L X 105 A il 42 58 T A1 TR 4 B Bk E AT R I L &
PLEBEAET 61 RGS. 1%, AL K%L T
Ftk., 61 Bk 38 #k(62. 3%) K ZH it 24 it & 72 & 1A
B .23 R (37, 7%) MR Z it 24 il 98 v S A .
A0, T 288 710 22 FE 1 2 A0l £ F R 245 i Ak v
A TR H B 43 A 25 S Sk W L 22 TR 2 0 % e 7 1 TR
YRR T RBE TR R RS TR EN 2
il 58 5 B 411 BRI

AT 61 BRA 1 28385 F 8 PR AY W] AR Xk
15 PCR P34, % i v vk i 580 5 66 e Ble 26 88 i R 1% &
Gl oN A 39 BRI LS AR, 39 R T AR X 4 e ik
M el R TR e, g 27 Bk X H T 5
PR 25 56 L 43 ) 2 i e 8 dir AL dir A12 RN & 3
F 2K aadAl.,aacAd.aadA2, 254 BBk 0T 25 38 AU 45
oA Mt 25 SE R & 5 25 R AU — 5 A SR R,
EAT S0 T Bk 3 38 T 2 36 A1 R G BT X 7 1Y T 24
FE DRI &, AN 27 AR R RR AR X W A T 2 2, )R K AR
L B it 25 3 R & qnr Vel s Hedv A 13 8 18wk X 0 i 5%
BT 24, HA K A R ) T 25 355 R & blaKPC, i B i
2 R AU 55 it 24k R G N O 58 4 X I 1Y 3 i 2E — 20 F
gt Hofth 4 i 25 L

ZE LTRSS L X R e TR AT LA | R AT
JEREBI S T, 2 E il 24 R v T A
AR 22 F i 24 00 48 v B AN R R R R B S
T[S X e L S AN T 25 B LR,
fii 245 B PR R 24 2% B LA — B0k . B AN A7 7E 2 R
UL . MR 5T 4 R L 6 W M X 4% v TR A T
Xof 2 FH AR 2 R e S B B 2 W T 2 R A v R
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