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kB AN QS &5t A5 Ak IR Iy € PG 3547
3K Pe Sl 210 MG

il B IR ORI B

TE BB I IK 5 B R (5 B A T R UL A S
(QS) FGE 1 3o PR RIS 35k R (485 e R 38 38 156 100 % 5 it 25
MIAEDCHE, ik WURR IR S RS A b 43 5 s 9 4
LA AN TR 97 Bk, A vitek2-compact AR MR AR R -
BRI TR 25 T 251 i R A e 20 R 0 (PCR) JF
ARG 4 Ff QS RGVATEFE N I 7 Fhag J1 I A A I L,
Kot 25 RG24 50T 96 RE 7 PCR(qRT-PCR) A& 8 7 3
LasI \Rh1R F17 J1 3£ exoS PCN 1Y FEik 100, % W2 3k
AR Fak TSR0, SR 97 BB RN 11
FhBU R 2 W 0T 255 . Z AT R KRB R PR B it 245
FNTF 10% HIK R 2 EAR N 2.06% , 5T H A 25 Yy 25 %
YIfE 119 VUL, B iR W0 B35 15 25, 77% ,43 Bk b 2 i
PERE , IR 2R G0 00 R 1) TR R X TR 24 ) T 2 1
PCR RN S5 R R .4 Bl QS RGEIH#EHE A Lasl | LasR |
Rh1I RhIR ¥ H R K 100% ;7 Fh 3 S 2 H R &5 Y
M exoT 98.97% (96/97) , AL )N exoU 13.40% (13/97) ,
PCN 43.30% (42/97) , Fo A8 J1 3G % 5% 7 86% L) I
KA ) FE P A TR R SR At e 5 6 FRPLTR 25 0T 25, 45
WA 7 FhEE I Y BT Sk LA BETH 2, PCN exoS  exoU
PR bk, AE 22 3 Tt 24 4 4% R S M 7 ( NMDR-PA) B 5 L
BB 155 3 PCN + B R KT IR 7 7 v/t nee £ 3L T 245 36 B o L 2%
SABITTE ;5 exoS +/exoU — W AKRAH L, exoS - /exoU
+ PARRTH 25 BT B 2 P FP 25 B B N %, NMDR-PA hiR 5 5E
[l rh1R  Lasl BYAAXT R A & H Lasl 25 A SRITFE
ST IEN th1R 538 15N exoS IR RN Lasl 53 /13t
PCN ZIMFBRIEMEM R, &i MW BApE
it 24 B G AT 4 7 o H R I £ i 24, JRE S R R e AP e T
R B exoU \PCN #b, HAYRE F1 A exoS . exoT exoY \ToxA |
LasB #41 R ¥4 4 3L N rthiR | Lasl B8 1E [ 835 7 3
B IR IR , QS FRGT I 3k ] 55 85 ) 3 R 14 25 5 i) 4 S {1 2R
L 8 i 2412

KB BRI RS B )L
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Bl SR B0 T ( Pseudomonas aeruginosa , PA)
PRERMER T IHFRER AT T, 2 —Fh e f 7 BT
A Iz B AR B P o 22 BV, BA O i
HEMILSBORE Z — W TE R R 8%
R A BRI, PA AT LIS ISP EE R (B
PEEE I NSNS 2 AP EE ) IR 7RG P E
YER, RIS AN [0 AR 28 77 AR FIR b Mt 2 5 ) PR 7
() —ANJE M, AR (quorum sensing, QS) R4E
J& PASHEIE P HE /N T B0 TR 3G N R T L
il w LA T BE ) R E 3R AR BOR OC 1 — &R 51 S
PRt 2 S B 24 0 0 B . PR R
PA T 24155 B0 B8 AN R 35 284 245 4 an g g BRIl 5
TN 2R GE A0 9 B A © AR YT PA 1R 5
], EWEFEE RN T PA X 11 Rl AR H F BT
YT 250 X PA H DL QS R GE A 5L X T B
TFEPR G AR OLHEAT RN, AT P S TR 2
RORISCHE , JFBRAIE T QS AR GE -5 B J1 N 22 1] 1Y 4
FEORR  NIm IR A BOHIR T PA B4R it Bt
(ST

1 #B5EFEE

1.1 BEERRIRE R ZBER RS — M e BE B
i8R 2020 4F 6 H—12 H PA 97 tk , HoHp PR 245
KR 46 Bk (HIR 39 Bk L7 L BEHEVER 7 #R) , Hifth
REORIRE 51 BRI 9 R S0 15 #k R 15
PR MR 6 Bk 2 3 bR BT 2 Bk V211 B L[]
— EE A RIS 7 B AR T AR . X R B R A AR S 5
FIRAF B PA bR UME TR PR B4 W bR N K R A Tl
ATCC8739 .PA ATCC27853 , ¥k B ARME

1.2 (UEEFKF  FHME MR (AIEKEKE
Wi A B2 7)) 5 VITEK-MS 3% 1% . Vitek2-Com-
pact ﬁﬁﬁi%%g%ﬁ(( ‘%@ﬁi%iﬁiﬁﬁ\\ﬂ ) ;%@l?ﬁﬁ
F (9Z[E Oxoid 2~ F]) ;Tap PCR Master Mix 3 34 5]
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Y B B DNA 43T S bR TRIzol 5 | 386 5% 5%
& . qPCR Master mix ( AR T A9 TR Ay
ABRAF) 5 LifeECO J& P HI AL (TN A BHE A
BT 5 8E e BUR & 58 (32 F BIO-RAD A+ ) 5 55
98652 1 PCR(qRT-PCR) 1Y cobas z 480 ( % K4
TFAHRAA) .

1.3 BHEERAMBRMESE EIEKREAE
11 s P I E2 B O Bl K R 3 = g
PSGHATEHT S . 2 )5 W Vitek2-Compact
AT 25050, i/ T TR 25 ) FH AR R (K-
B) Pikb4x, LA 2020 4F 3 [ i PR F1 5% 50 2 A AL
23 (CLSD) SCE R S MRk AT 25 4 R K e it .
1.4 QS ZZiAEERRZHERKN

1.4.1 DNA B egH & W58 5 1Y AR -k
TTHERD I8 5 7 B AR, R FH A R IR G R
HEFT AT DNA R, B AN o A B 1k 35 e, 3kt f i i f5
SLERAE KA

1.4.2 AR EAEK FLFMIE KR PCR 5T
B (% 1) HRAE SCHR™ RS IR BT LA T A
TR BRA R AL, B I HE Y18 Sk R 8 25
wl, PIEHRSEC AR AEPE 95 °C .5 min95 °C 30 s,
53 ~69 C ik 30 s,72 C.60 s, fEH 35 4>
JA W B 2672 CAIEAH10 min, 7Y 8 T4 CHEr

®1 QS RFZREEERZNEESIMF
HM SHIFAI(5-3") P (bp) BRI (C)

Pk, BEREAHL10 wl PCR F=¥I48 1% B BEE I FL
Tk, FHEEIE % 2 e VLB L Tk 48 RO B A7 L
1.4.3 BHF@mApHI e 5 a>d P B
PCR =¥ Z 40 [ ifg A T AW TR 00 A3 BR 2 w1 f
TR . 4TI E 51 5 NCBI B0 e YA 5 1 5k (4
FIE LT,

1.5 AREERSHERRIEKERY RIGH
TR B e 235 S0 2 1 35 R B AR ] A 28 Ak PA (Hirh
14 ¥R Z E it 2h PA( multidrug resistant Pseudomonas
aeruginosa , MDR-PA) ) TR 4 #& % i % , iz H TR-
Izol EHEHU RNA K I LWk B | 4 32 5 47 30 e 5
Xt He b R P L (LasT th1R) |, FiFR 3 J7 B
(exoS . PCN) # 17 qRT-PCR #:1l, qRT-PCR 5| ¥ ¥
IR 2, FFEF L 16S RNA fE N NS HEA, PA
PRUERRARVE AT IRAL, 9 i 58 iR R AR 2
R 2 MRS R IR A Rk K,

#2 (RT-PCRIAEEERSHERSY

A SI9F51(5'-3")

thiR F: TTGAGGATCGCCGGATCCAC
R: TGCAGCCGATCCACGACAGC

Lasl F: AATTGGTCGGCGCGAAGAGTTC
R:AGGTGTTCTTCAGCATGTAGG

€x0S F:CGAGGTCAGCAGAGTATCGG
R:GTAGAGACCAAGCGCCATCA

PCN F:CCGACAACCTGGAATTGCGT

R:CCGCTTTCCGTGGTCCAGTT
F: TCTAAGGAGACTGCCGGTGA
R:CAGCTGCGATCCGGACTAC

16S rRNA

LasR F: AAGTGGAAATTGGAGTGGAG 130 55
R: GTAGTTGCCGACGACGATGAAG

Lasl F. CGTGCTCAAGTGTTCAAGG 295 54
R: TACAGTCGGAAAAGCCCAG

thIR F: TGCATTTTATCGATCAGGGC 133 53
R: CACTTCCTTTTCCAGGACG

thil F: TTCATCCTCCTTTAGTCTTCCC 156 53
R; TTCCAGCGATTCAGAGAGC

ToxA F: GGCTGCTCCAGGCGCACCGCC 336 69
R: GCCGATCAGCCGTTCGACCTC

LasB F:CGCTTGACCTGTTGTTCGTTG 446 62
R: AACTGGTGATCCGCCTGGGCG

PCN F: TGCCGGTACGACTCACGAGTG 231 62
R: GTTCTGGCTTCCTGGAGGGGT

exoS F: TCAGGTACCCGGCATTCACTACGCGG 572 64
R:CACTGCAGGTTCGTGACGTCTTTCTTTTA

exoY F: TCCAAGCTTATGCGTATCGACGGTCATC 730 65
R: CGTATCGATCCGAGGGGGGTGTATCTGACC

exol F: AGAACCCGTCTTTCGTGGCTGAGTT 351 64
R: CAGCTCGCTCGCCTTGCCAAGT

exol F. CCTTAGCCATCTCAACGGTAGTC 911 61

R: GAGGGCGAAGCTGGGGAGGTA

1.6 ZEit=8  (HR SPSS 20. 0 4T 4097,
X IR L PR K 75 T BE PR 5 245 1 P A D 4 31 g
e KBS xR T AT, B Z AR OC R 5 A
PR Lasl th1R 57 /12 exoS \PCN YR FR, D)
P<0.05 WERAGIHFEL,

2 FR

2.1 PAZ1II MERNMEAYHTHARR SN
97 Bk PA XT 11 By WL T 245 1) 1) T 24 238 B i 1) R
WEREREFG 25. 77% , Hk S Z@ it FE 24. 74% , Bk H
KR A 2.06% , WL 3, HHr 43 #h MDR-PA H.
ZHOG IR S DL B 2 2, ARIEAR AR IEAS
] 0 R WP 2R 456 (98 S 4 ) F TR AR L At 3 7 Sk 1
PR, Wi 2% 495 S8 5L 1 1 R X e 1 24 0 1) T 25 2%
AEXTHE ey, HAP 2 R | Sk AL E IR 75 AR/ b £
W2 R 22 R A ST FE L (P <0.05), 3% 4,
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R3 I7THRPAI 11 MIEBYHABLER(n(%) ]
i ESLY] it 24 g Uk

Frk R 2 2(2.06) 1(1.03) 94(96.91)
TR 9 (9.28) 1(1.03) 87 (89.69)
KKER 8 (8.24) 6 (6.19) 83 (85.57)
A 24(24.74) 23(23.71) 50(51.54)
EANTSRUH 22(22.68) 21(21.65) 54(55.67)
k=K RU 21(21.65) 23(23.71) 53(54.64)
kAt g 11(11.34) 19(19.59) 67(69.07)
S oLl e 23(23.71) 11(11.34) 63(64.95)
30T 17(17.52)  6(6.19) 74(76.29)
W $ g 25(25.77) 7(7.21) 65(67.01)
WR 7 P AR/ il s 4 1H 15 (15.47) 24(24.74) 58(59.79)

F4 FEFKIEPA X 11 MEAMTAESIT [ n(%) ]

BIHROR IR
N ESEY MRS HMMRZE i P
Kl (n=46) K (n=51)
FoKR A 2(4.34) 0(0) 2.264 0.222
ZAHR 4(8.70) 5(9.80)  0.035  1.000
PRRER 4(8.70) 4(7.84)  0.023  1.000
EaNii) 18(39.13)  5(9.80)  11.499 0.001
RI&ieas] 16(34.78)  9(17.65)  3.712 0.054
EW B 11(23.91)  6(11.76)  2.469  0.166
Sk Ao flbg 16(34.78)  7(13.73)  5.928 0.015
Skt b 8(17.39) 3(5.88) 3.186 0.074
WHRYE 13(28.26)  9(17.65)  1.554 0.213
LEEFRI R 13(28.26)  8(15.69) 2.255 0.133

WRIL VAL M LI 13(28.26) 2(3.92)  10.960 0.001

2.2 QS ZZGAEEERSHERRNER QS
R PEIE RN Lasl  LasR \Rh11 Rh1R Y46 H B AS
N 100% ;7 PP J7 56 I Bk K 23 i
FIMEAK K N exoT 98.97% (96/97) , exoY 97.94%
(95/97) ,ToxA 97.94% (95/97) ,LasB 96.91% (94/
97) ,exoS 86. 60% (84/97) ,PCN 43.30% (42/97),
exoU 13.40% (13/97) ,PCR BHIESH WA 1,

bp M 1 2 3 4 5 6 7 8 9 10 11

E1 QS EZ&ZiAEERE.ZHERMELTE
M:marker;1 ~ 11;LasR Lasl .rth1I rh1R exoS.exoT exoY ,exoU .
lasB . PCN ToxA %£[H fH:ZHF

2.3 QS R@pFAEERRBNERNFZHT W

FHRYFE P81 5 NCBL &P P FE X, — B3 7E 98%
DAL, BRI PSR WK 2 ~ 4,

2 LasR EENFE

3 exoU ERENFE

E4 PCNERENEFE

2.4 FHERSMZHURNRE i ARE
PRI B PR TS 24 AT I AS [) b R 351 B ) Bk R Y
RS SRR E ST 6 Fh T i 245 Wi 24, #5507 A
BE 3 PR A T AR X Sk 614t BE T 245 ; PCN exoS | exoU
FHPER R, dE 2 T 2 PA (non-multidrug resistant
Pseudomonas aeruginosa , NMDR-PA) It (5 Fb 451 55 &5
55 PCN - Bk Z AR L, PON + B Sk fi b DR FE
VEAR/ s U 30 25 24 ) AT 24 58 ARG 3 Ry, ELRTIRr
PR/ At B2 30 1Y) 22 S A Ge it # 5 L(P < 0.05) ;
exoS +/exoU — T MR X BIT K R B 45 KB 43 25 W) 55
exoS — /exoU + FH BRI 2 AR % 8 5, Horp X3k o
WE ZMER KRERWERAGITFEL(P<
0.05) ;PCN - /exoS +/exoU — 5 PCN +/exoS +/ex-
oU — Z [B] {1 i 25 R A A i 22 5%, HiHp PCN + /exoS
+/exoU — W4T B 245 9 (4 T 245 58 0, X WR iz 7
A/ Al L3R Sk FLABIE Sk AR | 56 3 8 R 2
MZERAGIHFEX(P<0.05) , K5,

2.5 AEERNMSEHAERREKERSH MHiE
B:[H Lasl th1R 15 28 Bk PA Btk Rk, £k
KPULIE S, Horf, 5 14 # MDR-PA AHH , NMDR-PA
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x5 BEEARSNERN PAWHEERH (%) ]

PCN H:[H ex0S . exoU F:[K PCN .exoS ,exoU #E:[H
Y PCN + PCN - P  exoS+/exoU-  exoS-/exoU + P{i  PCN-/exoS +/exoU -  PCN +/exoS +/exoU - PH
(n=42) (n=355) (n=83) (n=12) (n=51) (n=32)
BTk A 2(4.8) 0(0)  0.185 2(2.4) 0(0) 0.295 0(0) 2(6.3) 0.071
ZHwHR 4(9.5)  5(9.1)  1.000 7(8.4) 1(8.3) 0 3(5.9) 4(12.5) 0.291
N 3(7.1)  5(9.1)  1.000 6(7.2) 1(8.3) 0.019 3(5.9) 3(9.4) 0.550
Etiii] 12(28.6) 11(20.0)  0.346  22(26.5) 1(8.3) 0.282 11(21.6) 11(34.4) 0.198
TG e B 13(31.0) 12(21.8)  0.354  19(22.9) 5(41.7) 0.284 9(17.6) 10(31.3) 0.151
VR 10(23.8)  7(12.7)  0.184  14(16.9) 2(16.7) 0.986 5(9.8) 9(28.1) 0.030
A fibne 14(33.3)  9(16.4)  0.059  21(25.3) 0 (0) 0.048 8(15.7) 13(40.7) 0.011
STl 8(19.0)  3(5.5) 0.052  10(12.0) 0 (0) 0.204 2(3.9) 8(25.0) 0.004
7SR 9(21.4) 13(23.6) 0.813  20(24.1) 2(16.7) 0.568 11(21.6) 9(28.1) 0.497
FEERD R 8(19.0) 13(23 6) 0.587  20(24.1) 1(8.3) 0.219 12(23.5) 8(25.0) 0.879
WRFL PG AR/ e L 4R 12(28.6) J5) 0,002 14(16.9) 0(0) 0.123 4(7.8) 11(34.4) 0. 002
12
rh1R Lasl
10
B8
%
)
vl
=
4
2
1 23 45 6 7 8 91011 1213141516 17 18 19 20 21 22 23 2425 26 27 28
28FkPASY B PR
B 5 28 #k PA JHIZEE rh1R, Lasl RikKF
8
W rhiR Lasl exoS PCN
7
6
W S
%
X 4
®
= 3
b
2
1
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
158kPASY B IR

E 6 15 #k PA iF#REE rh1R Lasl % & 1 E A exoS.PCN HI R kKT

P LA th1R | Lasl FAHXS SRR BB &, H Lasl 19 XFREr =0.685 ;A H Lasl 55 J1 3K PCN
ZRAFITHENL(P<0.05), FJ1EH exoS ¥ Z AR R IE MM LR (P <0.05) MR R
3K, 1M PCN FRIAATE 4 LR EE 15 B PO Fh LA =0.692, LK 6,

LTBFRIB AT, 43900 53 AT W ol 4 35k R 5 0 b B

1A R IR R AR E RN th1R 57 %

exoS Z A Y FR KL IE M LMER R (P <0.05) , PA Sz Bt PR B i LA SR BR =2 — |, TiT LK

3 it
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I S it 2 ML A2 2% % HLB IR 2 BE 45 TAE R I E R
PRAR, P I R AR AR 23 85 PA HOWF 9% B A 5 B
{B . AR SCHR I N LA AR OGB4, 97 R T 3 1 B
THEFEIFIMA T X QS RG ML K Je PA Tit 251
DL NE I . A5 R 97 Bk PA T 25 R 5 22 [H
ST WEI Y PA I PR B 05 25 W BUBCR A TN TR, 2
HOH R T BRI R (e s /e SEIE KR ) T 2%
LAY (kAR kAR ) &, % IR fg
JEANRIHL XU PA T 24 0 7= AR s, ol 172
i MDR-PA , H Z%06 0P K UL 3T 25 it 24,
Ut , B2 B S e R 2 I SR i R
K MDR-PA I RiGT7 R A s 2177 [
B, IZAIF ST $ 7~ P W 2R 550 28 YR TR A 114 T 245 14 A ) B
T, 55 4 R 20 R T 2 0 R g 8 SR — 3
AWFFEEEL T Lasl LasR  Rhll . RhIR PU#h iR $5
SEPRHEFTAREIN | FLAS H 2R 305 100% , Ui B 8 4 5 [
TE PA HIERGEFIEN, — AR S R, Phik
PARPE 1 R Lasl, RhIR HEAT 635 5 ORI, 45 51
R PIE FE NMDR-PA H 3238 5 A0 X B 57, H Lasl
(22 8 Gt er i X, (Rl 4s S s 5 R IR AE IE
T SR A Rk, LT DL QS R4
PA Tt 2 Je Howg 1 3k i oA EEAEH ., HAte
FHFFE R S QS RYEAE AT PA BIFE S,
JT3K Abbas et al''™ #F 5% 22 BH PG48 51 7TV Sy —Fb B
R HTEAE R 259, 7T T el PA i sk e 1) b
PRI B AR PR B3 0 T AR T, B ATEIR Y7 1
T v 07 3 0 B B R A S 25 ()
IR 1 77 FE PR R AL A e BT, ARG
DU B 7 5 PR B R T S A0 A B 55 6 A 11 24 P i
2y S A 7 R 3 B BRAR AU Sk f b e i 24
HIE T 250 B B & T I &, FEHFE PCN | exoS | exoU
FHPEBE R, NMDR-PA FF 4 Fb 491 B8 5, 3 5 8 4
Rh1R Lasl £ NMDR-PA 1 AH X 3¢ 35 1 o e 45—
;B HED PA R REAFTE & 35 JI KT 25 R 42
ToxA i N 97. 94% , HHIEARE Y 2L, lasB
KR8 96.91% , W i T Sty i X oG R
XA B85 PR BE R 8 b DX 0 A A 5K 5 BRI I By AT
LasB AUBFT , 5350 7 Hi XA 0 Kt A0 SRR, B3
AR F X PA U 53697, PCN £ i 358 43.
30% , H:H PCN + BERRXTWRF7 7G A/ fth sl B L i 245 2R
e HERAES 2 Y, 1 Dietrich et al''* BB
SRR 7 22 7T LA L SHE SR mexGHI-opmD 3
238, AN HESE R 402 PA BB 25 B =2
— , [ DR 37 P AR/ Al s 5L H BB i X PA ANHESRE &

5§ MexAB — OprM , MexXY — OprM 5% i iy 4 i 7
PRI T PCN I P B R T IR 7 P b/ At s L4 3L T 2
PEWFRA —E

A AT 2B PA ORI EE ) IR T 28k
H B3 RS (T3SS) , 73 exoT ., exoY . exoS Fll
exoU PUFPAII R &K |, exoY | exoT 7E K 2 %0 b Bk H 4R
xRN, HEE A X355 5 PA — it H 3K exoS B{
exoU A it —Fp ,Eé@j{%ﬁu exoS +/exoU — [
BRI ARBIR R G 2 B —5, BARMF
352 exoS + /exoU — FHEL T exoS = /exoU + Xt 2244
PUAZG Y 25 o 5k FH R U AT 4
SRANIR], eI RT BE th PR RE ) DY RO A ) 5 L
exoU B exoS Y 100 1%, L exoS +/exoU — AJ
PAiEfE E A0y B B s ) T H R B 2
P Al B 245 0 I 1] 55 BIL 2, DT 7 A 2 1) it 24
Pt S SCHEI 1 1 AR 25 MR A &
[FIET, R WF 5248 PCN BXG exoS . exoU T4, 5
BT I A5 RAR LE , PA TR 245 538 AR ks HL
A G SR R TN U A RSS2
B ST B, AT — I AH S M A A XL 7R X
PA AR BIETE N 55 A3 2 T 402
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Correlation of carriage and expression of QS regulatory genes and

virulence genes with drug resistance in Pseudomonas aeruginosa
Zhou Kai', Shi Cuixiao', Song Guobin®, Huang Ying', Xu Yuanhong'
(' Dept of Clinical Laboratory, The First Affiliated Hospital of Anhui Medical
University, Hefei 230022 ;°Dept of Clinical Laboratory, East Hospital
Affiliated to Tongji University, Shanghai 200123)
Abstract Objective

regulatory genes and virulence genes with drug resistance in Pseudomonas aeruginosa strains isolated from clinical

To investigate the correlation of carriage and expression of quorum sensing (QS) system
sources. Methods A total of 97 strains of Pseudomonas aeruginosa isolated from various clinical specimens in the
laboratory were collected. Firstly, Drug-resistance were detected by the vitek2-compact instrument method and the
standard disc diffusion method, 4 QS system-regulated genes and 7 virulence genes were detected by polymerase
chain reaction (PCR). After that, the expression of regulatory genes Lasl, Rh1R and virulence genes exoS and
PCN were detected by real-time fluorescence quantitative PCR ( qRT-PCR), and moreover linearly analysis was
used to analyze the correlation of the two types of genes. Results The resistance rates of 97 strains to 11 antibacte-
rial drugs. The resistance rate of tobramycin, gentamicin, and amikacin was less than 10% , and the minimum
amikacin was 2. 06% . The resistance rate to the remaining drugs was all above 11% , and the highest was imipen-
em 25.77% , and 43 strains were multi-drug resistant bacteria, and the respiratory-derived strains were more resist-
ant to antimicrobials. The results of PCR gene detection showed ; the detection rates of the four QS system-regulated
genes Lasl, LasR, Rhll and RhI1R were all 100% ; the highest detection rate of 7 virulence genes was exoT
98.97% (96/97) ,and the lowest was exoU 13.40% (13/97),PCN 43.30% (42/97) ,and the rest were above
86% . The strains without virulence genes were resistant to 6 antibiotics including ceftazidime, and the strains with
7 virulence genes were only resistant to ceftazidime ; among the PCN, exoS, and exoU positive strains, the propor-
tion of non-multidrug resistant Pseudomonas aeruginosa ( NMDR-PA ) was higher; PCN + strains were more resistant
to piperacillin/tazobactam and the difference was statistically significant; compared with exoS +/exoU — strains,
the types of antibiotics resistant to exoS —/exoU + strains decreased significantly. The relative expression levels of
regulatory genes rh1R and Lasl in NMDR-PA were higher and the difference of Lasl was statistically significant; the
expression of the regulatory gene rh1R and the virulence gene exoS and the regulatory gene Lasl and the virulence
gene PCN showed a positive linear relationship. Conclusion  The drug-resistance of Pseudomonas aeruginosa is
still serious and multi-drug resistance. QS system regulatory genes exist in the strain stably, except for exoU and
PCN, the other virulence genes exoS, exoT, exoY, ToxA and LasB have higher carrying rates, the regulatory genes
rh1R and Lasl positively regulate the expression of virulence genes, both QS system regulatory genes and virulence
genes affect drug resistance in Pseudomonas aeruginosa.
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