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B E: 51 b v 5 A K AR R 2R 5 B M T ( Pseudomonas
aeruginosa ,PA) 53 BS B BR M BUR 1 Tt 2504 B2 FCw] REAL AR , A AR B
KT B R 2R BRARIE . ISR E I RS SRR A ERT 5T
FREIFRUELR D80, LA R R A B R N B AR X PA 43 B8 T bk
17T R R 254, LA S B [ A RN SRR R 24540 S 3 (X A A
55438 R EBR, Zik PA 5B ERI 50% 2 exoS ™ /exoU™ 12
QR o T3S, Tl PRI BS B AR EQ exoS ™ /exoU ™ B ZANE R B 70 T Y
PA F#RRT 6 KK 9 MiTE R 25, Hh R A%
FELE AT AT 25 R R o 100% , KR REF MK FIE
RHUIAE, 5518 90% 90% Fil 80% , K KB R T 25 I AK A
10% , 22590tk PA Bk & MexAB-OprM , MexXY-OprM I
MexVW-OprM SMHEZR R GE, Ho o 20% B BRASIN Ky B- P T e Al 5
(ampC) PFH 1; M MexEF-OprN, MexJK-OprM, MexCD-Opr] #l
MexGHI-OpmD #hHEZRHE R 23RS EF 4Bk 2K . ILAh, 7E PA Bk
YRR [ ~ MRS FHESEERE (comINT) (HREE G
A Iuf4 (ICEs ) fR-FREHR D B EE B (ICEins \s0j \pilS2 \pilD ) ¥ I Ky
PR, #8278 PA BBRIB T ) ICEs B WTEMHEB IR, it —P 5
W PA L2 BIREZEE T 22l

MRS AR E KN FFEANE
KEP Z A RSB ARE
( Pseudomonas aeruginosa ) 43 B B bk
HEAT T SO S 2 A O B i
W5 547, R H A 50% A REE
FBESTFAL BN HHEER
S 6 K G5 19 B MexAB-OprM,
MexXY-OprM 1 MexVW-OprM b
FRGAMR; IF B R 5
HIESEEART R T Al B
GHEGBE T, RS ERK™
Fr P T S ], IR BRI A AL
LA R AR K 8 I % ARt
PLeERE

KR FIUKE; SR
B il 21

hESEE.S941.4

XERERERD: A

i 4B B M 5 ( Pseudomonas aeruginosa , PA)
2 R R BURTE , |2 AR TKAR . +
Y S A R AESIRESY S5 AL
T I 8 R 8 L B R S R . PA
WRIK IRV BURE Z —, 5 5 iR AR
B, B TR S A AN BATR A Y KBS
R PA 1AM BRI PR T A E’fﬁﬁﬁﬁ“ -,
Z W ExoS,ExoT, ExoU, ExoY 4 Fp & b %B’J
I %3439 22 G5 (type T secretion system, T3SS) 7E
HApEEMRREE D RE R HEZENE

YRS E A 2012-04-24 & E B8 : 2012-05-24
E&MA: FETREHAZR &

T H (10PJ1404900,09320503600) ; FiHiHBF R AL

FIC, exoU NAIMIRETIEEN ; T exoS W K17 42
RIFES

PA ELA [ A FAR A M ) 1oy B Tt 25 14, G
ML E R, B R EZMILH G S ER K
R KREBFFTERY, PA YRGS B-
TR RGN 22 25 S HE R 2 T 1 B B 1B A it 25 4
MEZFEE " &4k, BIEY PA FH 7
PR 9K 3l B it 25 45 5 53 4k i K R (ristance
nodulation cell division superfamily, RNCDS) ] 22
254 HE B, 0 #F MexAB-OprM'™ | MexVW-

i H (B -9500 — 10 -0004)
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OprM'™ | MexXY-OprM'™?' | MexJK-OprM'™*) |
MexCD-OprJ') | MexEF-OprN''®’ | MexGHI-
OpmD'**', JAh,PA R REE B A T A
4 JG 14 (integrating conjugative elements, ICEs)
81 4H] % 3 35 /% 50 1 (mobile genetic element,
MGE) #8255 >

PA BT K2 5 BE T 245 4 45 1 PR YA 97 Fi
FONATRIB KM, EHSMXT PA IR 7 Bk
HEHELM AT TR T REVR,HE, X F
FRFEFR G PA RIAHSCHRGEE D . AWFFEE X
FrFE KA PA B ERIEIT T 6 KK
9 FhHUE R BUBMEIE , i —25 % MDR B #k
I THPEE R (exoS, exolU , toxA) | B-PN Bt ik 1
FR (ampC) 7 F b HE R H H (mexAB-oprM
mexVW-oprM . mexXY-oprM . mexJK-oprM . mexCD-
opr] . mexEF-oprN . opmD-mexGHI ) L) ) 7] #2 5} 358
IR SF I BEZE ] (comINT int sof \pilS2 \pilD,
cupD resC porR \porS) 0~ B 5 20 # , BASY
ProvsE f Y% PA s B TR EE I, LK B A RS
PET 2414 5 7T BERLH o

AR T

1.1 E#

Zik PA - B W ARCRIE T BB WK &
( Takifugu obscurus) 37 58 3 /K AR KL i, & 16S
rDNA FE R 43 R 5 510 58 5 08 . RIS R MR : &
O % % 3R B ( Staphylococcus aureus ) ATCC
25923 . KJ# #F B ( Escherichia coli) ATCC25922 #ii
il 4% IR B8 il B ( Pseudomonas aeruginosa ) ATCC
27853 Wy B i Tk IR o o
1.2 FENFRIAA

FE{UEA PCR {U(Eppendorf 6325, 15 ) |
R R URESL AL (Eppendorf 5424, £8[E ) | HL 3K AX
(BioRad, & ) \BE L& Rt (BioRad , £ [H ) .
MiniBEST 40 B3R 41 DNA $2HGRA5] & Al Premix
Ex Tag DNA RGN A KiEEAY TEAR
ANE]o K Primer 5. 0 ( Premier, I & K) %itE
BHR Y, EBAETAEYM TEERAFAS
Ao
1.3 HERHGWHBRENE

R 2% E i R 5 55 3 AR HEDT 52 B ( clinical
and laboratory standards institute , CLSI) 2010 fi#R
HELE 9 #0% (kirby bauer disc diffusion test) , I
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SE R 43 AR BRI TR ) B B R U BEER R (10
pg) I REFHEIE (S ng) FIEF(5 ug) &R
PAAR(10 pg) K RKEER (10 pg) HAE R (30
pg) JUFRE (30 pg) EITHIHE (25 png) RAR
R (30 pg) Pi i R K48 A LA & Muller-Hinton
Broth 353 3L4 Wy H 92 & OXOID AF] .
1.4 HEMEXEEREN

exoS .exoU Fl toxA FEH i) PCR ¥ 35|40 -
exoS-F ( 5'-TCACTCCCTGCTCATCG-3') , exoS -R
( 5'-GCGTTTGGGACAGATTG-3"); exoU-F ( 5'-

GGGGTTGCCCTAAAGA-3"), exoU-R  ( 5'-
CCATCTCAACGGTAGTCG-3"); toxA-F ( 5'-
GAAGACGATGCTTTGCG-3"), toxA-R  ( 5'-

AGATGGGCGACGAGTTG-3") "), PCR ¥4 4% 4
495 °C 5 min;94 C 305,50 °C 305,72 C 90 s,
30 MEFH ;72 C 10 min,
1.5 pB-MBtEREEXE R LN

ampC F:F ) PCR ¥ 34 542 : ampC-F (5'-
CAGAAGGACCAGGCACA-3'), ampC-R ( 5'-
TCGGCATTGGGATAGTT-3") ; PCR ¥ #4514k 95
C 5 min;94 C 30 5,52 °C 30 5,72 C 90 5,30
5% ;72 <C 10 min,
1.6 EPs f8XERE KN
1.6.1 oprN i opmD F:[R f) PCR 1

5] ¥ &. OptN-F ( 5'-AAAGCCTGTGGTGG
AAAC-3"),0prN-R(5’- GCTCCTACCCGAACCTTT
-3") ; OpmD-F ( 5'-GCTCCTACCCGAACCTTT-3"),
OpmD-R(5’- ATAGAGTTCGGCGGTGG-3' ), PCR
18244 95 °C 5 min;94 °C 30 5,53 C 30 5,72
C 60 5,30 /EFF;72 C 10 min,
1.6.2 mexAB LX) PCR § 3%

5|47 47 : MexAB-F (5'-CAACCCGAACAACGA
G-3’), MexAB-R (5'-GACCAGCTTTCGTACAGG -
3'), PCR ¥ #5540 95 °C 5 min;94 °C 30 5,52
°C 30 5,72 °C 300 5,30 MEFR;72 C 10 min,
1.6.3  oprM ., mexVW , mexKJ . mexDC  mexGHI 3£
[ i) PCR 43

5] % . OptM-F ( 5'-CCTACGGGCAGAAC
ACC-3"), OprM-R ( 5'-GCTGATGCTCGGGAAG-
3'); MexVW-F ( 5’-GCCATCAACCCCAAGGS3') ,
MexVW-R (5'-CTGCATGAAGAACAATACGC-3") ;
MexKJ-F  ( 5'-CATAGATGTTGCCGTAGGT-3"),
MexKJ-R (5’-CCGAGGCCAACTTGCA-3") ; MexDC-
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F(5’-GGATGGCATTGCTCACG-3") ,MexDC-R (5’-
TGGAGGTCCTGACGGT-3'); MexGHI-F  ( 5'-
CCTGCTGCTGACCATCC-3"), MexGHI-R ( 5'-
CGTAGGCGGTATAGGTGAC-3") , PCR ¥ 38 & 14
795 °C 5 min;94 °C 305,52 °C 305,72 C 90 s,
30 MEFF ;72 °C 10 min,
1.6.4 opr] .mexXY .mexE ZL[R ) PCR 1

5914 : MexXY-F(5’-AGGAGGTAAGGGTAACG
AT-3"), MexXY-R ( 5'-CAACCCAAAGGGCTTG-
3'), MexE-F ( 5'-GAAAGGCGACCTGCTGS3'),
MexE-R (5'- TCGGTGGTTCGCTGTC-3") ; OprJ-F
(5'-GAAAGCGGTCTGGATGG-3"), OprJ-R (5'-
TCTTCGGTCGGGTCAA-3") . PCR ¥ #5144 95
C 5 min;94 °C 30 5,52 C 30 5,72 °C 60 5,30 4~
18¥;72 C 10 min,
1.7 #ETFR ICEs RTINREEE R
1.7.1 1-M2KREAE TR A EERE (comINT) fi
519K PCR ¥4

5% 2} : ComINT-F (5'- TGCGGGTYAARGA
TBTKGATTT-3") , ComINT-R ( 5'-ARCACATGCG
TRTARAT-3") )| PCR $ #6444 95 C 5 min;
94 °C 30's, 52 °C 30's ,72 °C 90 5,30 MEHF;72
°C 10 min,
1.7.2 ICEs 2 B2 (int) 9 PCR HH

5| #) 4 : Pint-F (5’-TGCGGCAAATGCGATAG-
3), Pint-R (5'-CGATGCCGAAGGAGGT-3'), PCR
P95 C 5 ming94 € 30,52 °C30s,
72 C 90 5,30 AMEFF;72 C 10 min,
1.7.3 ICEs U) B E A (sof) B HEEBER
(pilS2) HEHw BT HRZEH (pilD) 1) PCR ¥
4

544 : Psoj-F (5'-CAGGCAGTTGATGACGA-
3"),Psoj-R(5’ -AGCGACTTCGGTTGTATC-3") ;Pils2-
F (5'-GGCGGTTTCGTTTCCA-3'), Pils-R ( 5’-
CCGCTGTTGATTTTGGTCT-3'); PilD-F ( 5'-
CGAAGATGATGGAGCG-3'), PilD-R ( 5-
CAGAGCAAAGCAATCCAC-3"), PCR ¥ & 14
395 C 5 min;94 C 30 5,50 C 305,72 C 90 s,
30 MEFF ;72 C 10 min,
1.7.4 ICEs # 1t W BENE (cupD34) B

PCR ¥
5194 : CupD34-F (5'-CGGCAACCTGTATCT
GTC-3"), CupD34-R (5’'-CCGTTTGGCACTTGAA-

3731 PCR #4541 95 °C 5 min;94 C 30
5,50 °C 30 s ,72 C 180 s,30 AMEFF;72 C 10
min,
1.7.5 ICEs % AKX H B IENE (resC-porR-
purS) i) PCR 1

341K : RePrS-F (5’-GGGAGTGGCGAAAGA
A-3"), RcPrS-R ( 5’-ATAGAGCCCGCAAAGC-
3)31 0 PCR ¥ #4244 95 °C 5 min;94 C 30
s,50 °C 30 s,72 C 300 s,30 ME¥;72 °C 10
min

PCR R M & R #4420 pL, HH Premix Ex
Taq 10 pL, EF#H5IH(5 wmol/L) £ 1pL, ZH
2 DNA #5#i 1 pLo PCR P14 1% 3 fg b B i
FL K, BEE LA A3 B SR 3T o

2 HRHWHE

2.1 PANEEHRNAERSHHERYE
AR R ER (R 1) BR, 57
S YEKRT PA ZPBIBARRT 6 KK 9 MR
FA TR 24 A7 A B I 22 5, L v 40 1 i A
BRI 25 R B 100% , R R E TR F
AR B R AP R 735 90% 90% 1 80% , %
R EHUR(60%) , R K8 R 25 RN
10% , WA FTHEMAEFIEE, gk
B, KSR FTER H RER R IEL, 75
SIRBE AR AP AP G R R AR T
FHIESE , IR X PP E R X PA SEUREF M
Bila B R EMER, BER A B BP0 B 25 W sl 1A
. %T B-NBEIEIE, BEMH L, WHRF
PURRTEET LA™ B2, &R Ik,
FRER HER WHRRNHHRERL RS
50% LA B SRR AER Bl KABEN
SR RILNEH 259, PA Ik IR 73 B B MR IR
KREET 25 RI7E 50% LA B0 5K T, 3R 5K
& PA 73 B TR PROK 35 3 AUk, it 25 38y
10% , Horh i J5 R A 1 — 25 BRI
2.2 PASEEHBREEXERNS
DASREE] () PA ZE[HZH DNA JAAR, PA b
F RN (t0xA exoS exolU) X i H5 | 11 PCR Jx
DL #EAT T PCR P73, 5 R (R 2) Bk
MDR PA BRI N toxA Fl exoU F:R L Bk, H
H50% RS exoS FH, HE—E oM KB
ex0S " /exoU™ 5 exoS ™ /exoU BRIt 25 M TG 2
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®1 PASEHKHNAEIRAYMHBE

Tab.1 Susceptibility of Pseudomonas aeruginosa isolates to nine antimicrobial agents belonging to six drug classes

AiES B-MBERER  FIMTRE  PUIREZK R ES ABER
L3 HHEE ol -
e ORI LR POERER HER PKRER FEERX A%8R
P. aerugniosaCN2ES R I R R R R S R R
P. aerugniosaCN2E7 R I R R R R I R R
P. aerugniosaCN2E9 R R R R R R S R I
P. aerugniosaCN2E12 R S R R R I S R I
P. aerugniosaCN2F1 R R R R R R S R R
P. aerugniosaCN2F2 R R R R R R S R R
P. aerugniosaCN2F3 R S R R R R S R I
P. aerugniosaCN2F4 R S R R R S S R I
P. aerugniosaCN2F5 R R R R R S I R R
P. aerugniosaCN2F6 R S R R I S R R S
P. aerugniosaCN2F7 R I R R R I S R I
P. aerugniosaCN2F8 R I R R I I S R S
P. aerugniosaCN2F9 R S R R I R S R S
P. aerugniosaCN2F10 R R R R R R S R R
P. aerugniosaCN2F11 R I S R R R S I I
P. aerugniosaCN2F12 R I R R R R R R I
P. aerugniosaCN2G1 R S R R I I S R S
P. aerugniosaCN2G6 R S R R R I S R S
P. aerugniosaCN2G7 R I R R R R I R I
P. aerugniosaCN2G11 R R I R R R S S S
i 252 100% 100% 30% 90% 100% 80% 60% 10% 90% 30%

E: R FRHil:;S Fniud; 1 Fom i Ttz .

F2 PASEEKRBFREEXERNS T
Tab.2 Toxic genes involved in pathogenicity of

Pseudomonas aeruginosa isolates

toxA exoS exoU
Btk (950 bp) (1142 bp) (1912 bp)

P. aerugniosaCN2ES - - -
P. aerugniosaCN2E7 -
P. aerugniosaCN2E9 -
P. aerugniosaCN2E12 -
P. aerugniosaCN2F1 -
P. aerugniosaCN2F2 -
P. aerugniosaCN2F3 -
P. aerugniosaCN2F4 -
P. aerugniosaCN2F5 -
P. aerugniosaCN2F6 -
P. aerugniosaCN2F7 -
P. aerugniosaCN2F8 - - -
P. aerugniosaCN2F9 - - -
P. aerugniosaCN2F10 - - -
P. aerugniosaCN2F11 - - -
P. aerugniosaCN2F12 - - -
P. aerugniosaCN2G1 -
P. aerugniosaCN2G6 -
P. aerugniosaCN2G7 -
P. aerugniosaCN2G11 -

I+ + + + + 1+ + o+
I

I+ + 1
|

EPEER(P>0.05) , X5 B BBk R E
—F RIS PA BAkRO B RS
IR 43 B B Ak 1 [l PA I PR 43 B9 1 Ak U
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exoS " /exoU™ ([ YL ) Fl exoS ™ /exoU" ( 4 ffi 75
) oA, 72 T3SS FHYE R MR, X 8 F
e 7E B N AT ST A R — B, 2 N 29 R T5%
20% , R 2 5% B exoS /exoU™ it & Bl &
PR AW G R BR exoS” JexoU” B
50% , T AR & I exoS* /exoU" Fll exoS ™ /exoU" F&
FEEL, T exoS ™ /exoU ™ B H 5 50% , 37~ exolU
FER 3RS 5 P05 B A L% 2 O e R BUR T PA
Al RBAESE
2.3 PA S EEHEEWGEHEXERNSH
RNCDS X f) PCR #0255 (£ 3) R B,
%i&, MDR PA B ¥R A EH MexEF-OprN 4 HE
LM HAR 6 F o HER 2 FEE A R .
MexEF-OprN 45 58 55 K . M W5 I 25 A R 4807 i
BEBETHZ0E ', T SZ I PA T MR X 420K
MRER M 253505 100% F1 30% , A4
TR FRIEK AR IR 43 B 1 PA X H RN 5
WEPT PE AL ] 5 MexEF-OprN H] B8 A # Ko
MexAB-OprM 283 HShHE R , B4 = B-IN Bk
feds UMK EER MEEIE T ERR KA
PR 28 B B S B0 T 3R L AORE, VB U R SE I L
P MexXY-OprM M43 x¢ B AL 1728 . 41
BR EEEIHZ 1, T MexVW-OprM #1415
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IS, UH R, AER 4B R, Bikask,
MREE AP o ASBFFE KM B MexAB-OprM,
MexXY-OprM FI MexVW-OprM A HEZE R %5, H1 ik
ATHEIRT, 21k PA B MRX B-N BRI 2K, R AR
K, UHR, AERN R EMLES Bk 3 Fb
HER AR . MexKJ-OptM A S =R AEHi1E, £ A
SRIh =R S R . TR, 40 B X L A
PERIPLSBN, AP LE R 1K MDR PA Bi#RH IR
AR E] MexKJ B [H , 7E MexCD-OprJ ShHEZE
S opr] F P, T mexCD 3 [ Oy B
MexCD-Opr] - 3HETHERE RER KRIFABEE
PUFF AL PR SR T R A . AR

OprM 7] % 4t OprJ J% % MexCD-OprM & %1%,
% F MexAB-OprM, MexXY-OprM F1 MexVW-
OprM RGEINREN IR BT A Ry, B, A uF
FEH mexCD FEF BRI XT T MexCD-Opr] REGEL)
RERR R 4 T A € o R #E, 7E MexGHI-OpmD
HMEZR R Y opmD B[R, RAG I HY mexGHI
H:H . MexGHI-OpmD BE 18] 45 14 BB S8U0E 15 5
I3 ¥ N-BEAL R 2 E R AR & A, 32 0 B AR R R
BB R, T 5 ) TR AR R P IR,
PA BR#R 1 2 25501 7T BB 5 B A4 B B BN A= 1Y
PUHETCA S

®3 PASEEHREEWHERXERNS T

Tabl.3 Genes involved in intrinsic resistance of Pseudomonas aeruginosa isolates

B- PR Al T R Z SRR G
WOk MexAB-OprtM MexVW-OprM MexXY-OprM MexJK-OprM  MexCD-Opr] MexEF-OprN MexGHI-OpmD
ampC(671 bp) (3 039 ~ (1551~ (437 ~ (1218 ~ (1680 ~ (935 ~ (2303 ~
1023 bp) 1023 bp) 1 023 bp) 1 023 bp) 719 bp) 424 bp) 938 bp)
P. aerugniosaCN2ES - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2E7 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2E9 - +/+ +/+ +/+ -/ + -/ + -/ - -/ +
P. aerugniosaCN2E12 - +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F1 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F2 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F3 - +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F4 - +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F5 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F6 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F7 - +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F8 + +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F9 + +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F10 - +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F11 - +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2F12 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2G1 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2G6 + +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2G7 + +/+ +/ + +/ + -/ + -/ + -/ - -/ +
P. aerugniosaCN2G11 - +/ + +/ + +/ + -/ + -/ + -/ - -/ +

PR ) e — 2P BIE

AmpC 7K i 55 — 255 =L R R . B-
BERRS IR R o ARPFFRI H 20% PA B
P9 ampC FE R PR, T 52 12 B vk &0 P AR
HERK 90% o T ampC BIRINREAAAET Je ik
MR 3 AT B ampC FE R R P Bk
BOTFEFUMTERRIENZ —. SMER
5 ampC £ \T3SS RGE LB & T Z EFTEHIH
AR W0 T AR R B R B,
SMHEZRS PA PLZPEZ (] AR S I e SR AL 5

2.4 PASEEHRREUEMGEXEENS
RIERGMENFIEES TN -V
XK, BB S AR S, H ] i FOR AL B T4
SHEW O HE R . PG H PA
IR 7 B B AR T 25 A 2 B 250 5 1 BV
FEUAR" o ABFAA - T E
comINT HeH 5947 PCR 8%, 45 R (R 4) K
PR PA WAREIN comINT ZH B, $275 PA
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W 25 PE FT BB 5% & /M EE MGEs A%,
ICEs fE18 F 4k B SRR KILE, #BH K
BEFGR 8 EX 5 ME RS E N, B
SERBTA 1CEs ¥ 4efy , BB iR 3 M
™ o ABFFE X ICEs 4 57 4 5 oh RE 3L 1K 1)
PCR ¥ ¥445 R (£ 4) B/n, %k PA BRI &H
HEFEBIIR ine 1 sof FEPA, DA B BRRE AR BRI pilS
M pilD B 327 PA Hk#E 1) ICEs BA 1]
FL N F (horizontal gene transfer) ¥ 11, I &,

M PA BRI R i ICE PL BT #5347 19 cupD
RIS resC, porR , purS, R PA BT & 1
ICEs AW BURE , (HRE #E Ttk N EA 1
H—FHUE, 4 NIk, BAMUA TR 18 ] A %
PA Wi f74E ICE JUF M Hi3E, B A R AR E .
AWFTE R M IRFE KR ) MDR PA 3 5 B bk
R T ICEs RPN RERL A, it — B4R
2R PA #5737 i) ICEs 4§ MDR H BB 3E T
Hit o

R4 PASEHEHREFTEEBITHNST

Tab.4 Mobile genetic elements carried by Pseudomonas aeruginosa isolates

BAT

Baskatt

Btk comINT int sof
(491 bp) (1300 bp) (562 bp)

PilS piD cupD resBC purS
(404 bp)

(715bp) (2015 bp) (2630 bp) (1249 bp)

P. aerugniosaCN2ES -
P. aerugniosaCN2E7 -
P. aerugniosaCN2E9 -
P. aerugniosaCN2E12
P. aerugniosaCN2F1 -
P. aerugniosaCN2F2 -
P. aerugniosaCN2F3 -
P. aerugniosaCN2F4 -
P. aerugniosaCN2F5 -
P. aerugniosaCN2F6 -
P. aerugniosaCN2F7 -
P. aerugniosaCN2F8 -
P. aerugniosaCN2F9 -
P. aerugniosaCN2F10 -
P. aerugniosaCN2F11 -
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Pathogenicity and multidrug resistance of Pseudomonas aeruginosa isolated
from fishery pond

YU Pan"*?, JIN Hao"**, PAN Ying-jie'*?®, LI Bai-lin'**, SONG Yu-ze'**, JIN Lan-lan'*?,

CHEN Lan-ming'*?

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of
Preservation, Quality Control and Risk Assessment of Aquatic Products, Ministry of Agriculture, Shanghai 201306, China;
3. Engineering Cenire for Quality Conirol and Risk Assessment of Aquatic Products,Shanghai 201306, China)

Abstract: The aim of this study was to investigate virulence and drug resistant mechanism of multidrug
resistant Pseudomonas aeruginosa ( PA) isolated from water sample of fishery pond, in order to provide
scientific support for practical aquaculture disease treatment, effective management of aquaculture environment
and aquatic food safety control. Antimicrobial susceptibility of PA isolates under this study were examined by
using standard Kirby Bauer disk diffusion method according to the Clinical and Laboratory Standards Institute
(USA, 2010 Edition), showing distinct susceptibility to nine antimicrobial agents belonging to six drug
classes tested. All PA isolates were resistant to trimethoprim and rifampin, of which, 90% were to ampicilin
and kanamycin, and 10% were to gentamycin. The genes involved in pathogenicity, intrinsic and transferred
antibiotic resistance were detected by polymerase chain reaction (PCR). The toxA and exoU genes were
absent from the PA isolates tested, 50% of which were exoS* /exoU ™ infectious genetype, and none of which
were exoS~ /exoU" cell toxic genetype that usually existed in clinical PA isolates. Subsequent analysis
revealed that the multidrug efflux pumps including MexAB-OprM, MexXY-OprM and MexVW-OprM were
present in all PA isolates, 20% of which were positive for ampC gene, whereas the other four efflux pumps
including MexEF-OprN, MexJK-OprM, MexCD-Opr]J and MexGHI-OpmD were fully or partially deficient. In
addition, the comINT gene of class [ -1 integrons was negative in the PA isolates, however, the functional
genes( int, soj , pilS2 , pilD) of conserved module structures of integrative conjugative elements ( ICEs) were
detected positive, suggesting possible transfer activity of the ICEs detected in the PA isolates. This study
revealed the major mechanism under multidrug resistance of the PA isolates mediated by efflux pumps encoded
by chromosome genes, and constituted the first evidence for mobile genetic element ICEs in PA isolates of
environmental origin.

Key words: fishery pond; Pseudomonas aeruginosa; pathogenicity ; multidrug resistance
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