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S % e P SRR 0 T S I R 2 . b TR AR R
BONVF 2 HUAE R B AEANURE, I B sEsk) i
PUERMREN T, A HC 24 % At 2535 5497 K,
25 W R VAT s SR R R T DR HEN, SR AR AT AT I <3
I PUR G IRAE.

T AF SR PRI 5T UL 453 M1 B e Ty LA 3 SR A
{75 (quorum-sensing, QS)FRZt. 4 b 1] LU i i
155 73 3 (0 S A M ) B PA  vp | G HC At 4
A, IE TR R BB, ES
BB A AH DGR DR 1 2 IA Rl N R B T ) AR AL, TX
— Y B GURIR A A R RN 5 R G2 QS
FRGAE A e R S T & A 2 g PR Rk i
SRR, B BATRAR R S P Z RS T
A 33 T 0 A L S e,

AHFFEA 3 T QS R i LasRIL K] [z SUAZ R 5 A%
RIB AR T HAL B2 B T, 5 HORT S 2 (R
WP T2 2R D T o R R Sk R 3R M4

RARILIEN, 3t PR A 5 R4
FEAZ B0 BAL A (A T 588 R,

1 M#RfAE=®

1.1 SEIaMrR

1.1.1 RIS E PR, ok pUCP18 i 38 [E 4 i 4 K 2%
Pradeep SinghZ(4% M4, E. coli DH5a A % {47
PAOT TR AF H1_F A0 27 XIR 2 i B

1.1.2 g A B 2. PR I A ) B Hind 11 -

Sac 1 T4 DNA E#E/E B RIS 7 & Aok
PEHGA T £ H TaKaRa/A ], Trizolik 57l AIPCR 7~
YAt 57 5 W H Invitrogen A 7], 3005 SR 5 £
) HTOYOBOA wl, %iilig 1 (NAD) FH L& i & g
(LDH) 1 H Sigma/a v, HARIE 4 [543 #r 4.
1.1.3 51t 54 e R 35 GenBank #7751
Witaxt 514 (£1), HrhLasRIEH Lo &4
Hind WEF VIR 55, FUES 1905 4 Sac 1 BV .51
i SRR A/ /N R S

* IR A
Tel: 13971417951, E-mail: liaofang@mails.tjmu.edu.cn
Wk H 1 2007-01-27, #5321 : 2007-05-24



+ 1050 - EMFEEENYEHRE

Prog. Biochem. Biophys. 2007; 34 (10)

Table 1 Synthesis of primers

Primer 5'-3" sequence Length/bp
lasR P1 ACGAAGCTTATGGCCTTGGTTGACGGTT 721
P2 GCGGAGCTCTCAGAGAGTAATAAGACCCA
lasB P3 TTCTACCCGAAGGACTGATAC 153
P4 AACACCCATGATCGCAAC
lasl P5 TCGACGAGATGGAAATCGATG 363
P6 GCTCGATGCCGATCTTCAG
16 SrRNA P7 TACACACGTGCTACAATGGTCG 101

P8 TCGAGTTGCAGACTGCGATC

1.2 KWAHE

120 A BIAR . J 25 15 7 0 S B M B b o
PAO1L, MU PREFR L FRIBUSE W%, 20 pl
LB 1K, i 10 min, 10 000 r/min &5 5 min,
I (BB —20°C LRAT-5 .

1.2.2 PCR ¥ 3% LasR K& A & i 4K 15 4 2 {E 5
W PAOL B AHAE MBI, P1, P2 /E N5 (36 1)
#E4T PCR G 3. 518K . 94°CHiAS ¢4 5 min, 94°C
M 30s, SOCCIEk 30s, 72°CHEfH 1 min, 3t 30
AEFR; T2°CHENR 5 min. =) 2 4l Ak R £ sl
1.2.3 i) sofEvE A i LasR B ) SRR J5 A%
LA pUCP18/lasR™ =, PCR 7“4 J¢ # A& pUCP18
2 Hind A Sac 1 MUGEV) I, BRG] & A1
KA B, ZH KRB T4 EHNE. AT/
WLV, A B S PIREED) A7 RS ORI AR A
AL B N VI R FE— 80 RS I B D) A7
RRTORL A AT AL SR B B DA 5 R — 8, 31X
Ff LasR JE PR gl S 1] 4 A JFORE pUCPLS H, A TTT 3R
13 pUCP18/[as R 344

1.2.4 pUCP18/lasR™™ AR EE AL . i 1 I %€ .
pUCP18/lasR™%m 3 4K 25 MgCl, 2 56 1k 4l 415 B g
B, AL SR AT 300 mg/L RN T B R KT
FRIERT TR, WAL 40 T 300 mg/LIR W 5 %%
FIM LB H e, W ae ik, poki &
B DI FN PCR %52, dp el ok W 4 52 2 B R 1)
A I 4% pUCP18 JFORLAE % 1.

1.2.5 RT-PCR £ I # ¥ 45 (i (LasB) 1 Lasl %
mRNA [PJZRIETKF-.

a. 41 B RNA H % . 43 51 b Pk BAx HE Ak
PAO1. pUCPI18/lasR™*™ G FI pUCP18 [ #£ H 4
FV%E 2 ml LB 5950 37 CIR s B 75 i, B
4°C 3L (T S5 HY W 48 0.1% DEPC 7K Ak
Y, U4l = A 1 ml Trizol, $%3R57) 15 B 1542

I RNA, FZIRI 2 OCRILE RNA PR T R S,
b. RT-PCR. X H BEHLS 1407244 40 B RNA 1015
K% cDNA,  HAA D B4 O 70 & Ui P 1E. 2R
J o3 ML FIR 3 AN PR cDNA SR, 514
P3. P4, P5. P6, P7. P8 (5 1) /3 Jilidk4T LasB 4t
[Xl. Lasl FEA LA S8 16 S TRNA [ 1. LasB it
Py 14 4 AF: 95°C 1A% 5 min, 94°C 1 min,
52°C 1min, 72°C 1.5 min, 32 MR J5 72°C &4t
il 10 min. LasI %5 K 1 16 S rRNA ) 9" 4% 4% {4 .
95°C A 5 min, 95°C 30s, 58°C 60s, 72°C
90's, 32 MEJE 72°C LAEAH 10 min, &P 1"
WAT 1%BA IEREEE S vk, HMIAS-2000 5 i i &
T F B S R G50 HT 2 AR IR R X 1)
SPEIWOCEME, TATSER 30K, SPREIMOG R A L
HIATG 22001
1.2.6 NAD Chlilig [ ) V0 b5 38 A (R3S 1. AR
SRR AFEOH VL (1) NAD (GGl 1) i) B 6B R %
W LR R B A 8 2R A RSP, 20 A PR E bR HE
Pk PAOL. pUCP18/lasR™™™ B £k Fl pUCP18 T# £k
AN E 5 ml 1% H 3 TSB B 77, 37°CIeiHs
TR BN E A HN 2.5~2.6 1, HIK 4C
10 000 r/min 50> 1 h, B 10 wl %4 Ep &,
SRJG B TN NAD %W 2 wl (HP 0.5 pg), R
A1 JG 25 ‘C/K# 30 min, ) 45 & PO 0.2 ml
pH 7.4 [f] 10 mmol/L PBS, # i (% # %) A2t
(1) NAD Ji 5 (5 R GoAH 35 s b, 250
TS AR AL DY 2085 (INT) % 0.2 ml. Wy
W — H R At 12 2 (PMIS) %9 0.8 ml.  FL IR It & g
(LDH)##% 0.1 ml S FLRREIA W 1.8 ml, JHf# 37°C
K 10 min. R R &0 BRI A 5 37°C K
5 min, HEEIIA 0.1 ml HCI (2 mol/L) £ 1l Jx i,
7 490 nm R L ME. L ¥l BHvExS R, BHE
X B T B[R] 5K NAD (HAN S 3525, [MIPEXT IR
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HHAE NAD, HRFMSMEEME, Ap
2 I B B 2, VA S R R
FHIR (R = 100 —FF R AL BEAE Ay 10 / BHTEZ I
B Ao 10 x 100%. “PAT LG 5 IRIEAT G000 1.
1.2.7  ZEARW AL, 23 5 B IR HERR PAOL
pUCP18/lasR™ B #k F1 pUCP18 Bk B AN 1 74
10 ml GA ¥ 72 (1% H i (K E), 6 gL L-
W, 2 g/LMgSO,, 0.1 g/lL K,HPO,, 0.018 g/L
FeSO0,) 37°CHe B 7E R AN A sy fH M 2.5~2.6 B,
B 4°C 10 000 r/min &0 1 h, B 5ml B 5
Sml WURG, FEMS W KGN 1.5 ml
0.2 mol/L HCl, HU4 3 )2 ¥l FH R 4h o0 et B vt
A oo BN SPATSERG 5 YT Gt 2443

1.2.8 Sl # b s, g R I 2 0y 22500, A
i) 2% 5t %% 5% FH Dunnett ¢ #5%, JH SPSS11.5 for
Windows AT G 1127 4047

1.2.9  ZhWRPIREE PEAL LasR HE K s U IR i #%
Tk AR pUCP18/lasR™sm 5§ PA 5 Jj (1) 5% . [
HeAr, pUCP18/las R JFURL B AR FI AR HERE PAOT 43
VB R BRI, 2 RS AR E KRR, IR A
REASO B F K 2

2 & B

2.1 SAF{REREE LasR EE R 1E
FIIFH PCR 5 A 7] DA Fii] 43 {15 2 i 77 35 P 4 v
B O R /N4 K LasR JE 8 A BE(721 bp, & 1).
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Fig. 1 LasR gene extension
1: 150 bp DNA ladder marker; 2: Extended products of LasR gene; 3:
Negative control of PCR.

22 EHFRHHWENLEE
AR B g B 21 5URE pUCP18/las Raisens:,
£2 PCR F1 Hind M« Sac T XU, B¢ 5 b i s i vk

Jii s BT Ry 720 bp (19 H (1 7 BL(E 2). )T 25
FAUESE H B B AT7 1n) IEff, 54T 1) S i
U P& LasR &[5 (GenBank No. NC_002516) —2K.
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Fig. 2 pUCP18/lasR™™"* Bi-enzyme cutting
1: 150 bp DNA ladder marker; 2: pUCP18/lasR™™enzyme cutting
product; 3: pUCP18 product.

2.3 RT-PCR 7754 M Lasl £ E 1 LasB &
mRNA BIFRIEKF

M3 F1ZK 2 I LAF i, pUCP18 i #kAlbrifE
Pk PAO1 Lt % AR WL BH 2 A% 1k (P>0.05), pUCP18/
lasR™ TR P (1) LasB &K Fl Lasl JE I mRNA [1)#%
AT 2 R B (P < 0.05).

/1 2 3 4 5 6 7 8 9 10

Fig. 3 mRNA expression product to gene Lasl and LasB
1: 150 bp DNA ladder marker; 2, 3, 4: Considered as LasB RT-PCR
products of pUCP18/lasR**™ strain, blank plasmid pUCP18 strain and
standard strain respectively; 5, 6: Lasl and 16sRNA of pUCP18/[asR™"
stain; 7, 8 Lasl and 16sRNA of blank plasmid pUCP18 stain; 9, 10:
LasI and 16sRNA of standard strain.

Table 2 mRNA expression of LasB gene and Lasl gene

Objective  Standard strain pUCPI18 pUP18/Jqs Reism

gene PAOLI strain strain

lasB 0.7105 + 0.0491  0.6967 + 0.0444

lasl 1.0899 + 0.0498 1.0702 + 0.0450
x + s, n =3. " Compared with PAO1, P<0.05.

0.0753 + 0.0172"
0.1827 + 0.0353"
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24 ER A RTEMSERN

%3 45 o, pUCPLS T FEFFRAERK PAOL
b, Sheis AMIEEER BB EE P >
0.05), pUCP18/lasR™m Tz Fk A1 bx #E ¥ PAOL Lk
5, pUCP18/lasI™ = TR ¥R HPEE 2= A I35 1 4 B
WA (P < 0.05).

Table 3 Suppression rate of exotoxin A to develop
reaction
. Standard strain pUCP18 pUCP18/[asR™
Strain .
PAOIL strain strain
RI 63.66 + 1.42 61.68 +2.47 21.10 + 2.82"

) Compared with PAOI, P < 0.05.

2.5 RERERAEN

K 4 45 B 58, pUCPLS B FE AR ERE PAOL
U TR 2R 0 7 LR KO AT 3 22 R (P > 0.05),
1M pUCP18/lasR™ ™[]k e A AT )™ A2 4 ik T 3%

(b)

(P <0.01), BRI 22 (K725 52 2R 5 (K316
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Fig. 4 Expression of pyocyanin
1: Converted pUCP18/lasI™™ strain; 2: Converted blank plasmid
pUCPI18 strain; 3: Standard strain PAO1.

2.6 FRIBLHAYIFRE

Bl S a5 R EoR, ShaiEbk PAOT LI K R LL
%, H pUCP18/lasR™= G BRI YL KRR, A
JERE W] IR

Fig. 5 The inflammatory reaction of rats infected by PA
(a) Normal tissue. (b)Infected by PAOI (abscess-formation). (c)Infected by converted pUCP18/las[**™ strain.

G X 40 R QS RGEMIR A FURIAR, KN
QS R 5 VF 2 B ML A7 KW, 7028 22 IV 0w
B, O 2R IR QS R . At
FORIL, 2B A Las M1 Rl 2 AN LK
AR5 RGP Las 240 HH LasR FE K Al Lasl J A
SO IRFEDR 20 1, 73 ) G i 2 S s 5 11 LasR A
7 73 N-3-oxododecanoyl-L-homoserine lactone (3-
o0x0-C12-HSL) &, Rhl &40 407 RhIR J Al
RhIT 3 A AR HE DN, 70 53l G S RhIR £ 1 AT Tk
5 22 % R W HE (N-butyyl homoserine lactones,
C4-HSL) 2~ 3-0x0-C12-HSL F1 C4-HSL 1 K 15
GOy B g W FEEIHE ] 43 5] 5 LasR FIRhIR
R S A G IR ION — R AT Ul B0 B A 3R
I8, R, AR, 2 AN GG T RSN

HA WL RD, Las RG0SR 5% 5 K11
X Rhl RGAT R PEAE . Dk, 4306 LasR LA
()3 Il T 4 A SR AR 0 M B QS RS 5 A%
o A EE 7 IR IE BRI AN B 1 S50 v
KIt, FRATEABE A T LasR K&K S UK TR
JR R IEBAAAE R, I R B, e
P A skt LasR BE A R X mRNA, - 5 A 5
B, K LasR MK, AR D 1R IA 32
RGN

A T ARSI AR 2 A A A B P A B Al
OB, ACSZEG SR FH R N 7 2% IR B P v b I 4
IR, SR 5 20 0BT . PCR ORI P 46 52 1IF 52,
SR TR J5A% e IE 34K pUCP18/lasR™e K 3 1 T
A BV R e, B PRy ) E .

oKW kOB B OR B RIS ok
pUCP18/las R X 241 1 75 J) PRl 1k A7 0 HIE
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BATE R RT-PCR A2l LasB & KA1 LasI J A ) 32
KA, GBI, pUCP18/lasR™s [ k[ LasB
FEN R AW R B, 1 pUCP18 B K R A HE #
PAOI ) LasB N FRIE A F%AT 2, UK
M1 e XA R S LasB JE K FIT Lasl JE R AH B 2
P HIE R (B 3 F13k 2).

A28 b A 138 ] NAD He R 1) 5 €4, 28 48 Sk
SEHI SR A R AP R A TR LR LT,
NAD #4752 LDH M FLIRIIE B R, il PMS
fEihes INT, i f5 2820 J5uf (. WiikAbdE s A 4
fift NAD, o1 Whrish S0 8% i #8538 &
girf, NAD &5 B RIEFLMECRY ik
MM EEFE AR IR RG] s B ] ARG b s ke
HANEE R A BITETE. A ML T 5 AT S, Rk
TG00, iR WoR, pUCPLS B AR AIbRAERK
PAOl LA B R AWM REARAE E R,
pUCP18/lasR™ B L FFRAERE PAOT AH LLEAT i
EEZESR, UL R R R G 6] LasR R Rk (1)
F AT A U B ) R ——Ab i R A R
Kk

(v IS FRAT T AT U T 2 MR B 25 1) 0. 9T SR,
SR IMep O RN B ) N, nATRPIE 4T R
BELIRC, BIGRIEATZINA B, F3
b R A, R s 2 B AR SR VR BT
AT R AT R R TP IR I 7, 3 v ) R
i TL-8 1A, I 28 1k s RS, AR S 25 B UR,
pUCP18 1k S hrvERK PAOL (4% e i 5 LA
ZER, 1T pUCP18/lasR™ ™ B ik & ik B 38 AN LA
P, PSR AL DL g5 R, LasR FEH
JSURK R A AT P S 1 1l R o T 25 11 3R A B
B EIER, RPN EEER A RS AR
YEFE, BatEd, QS A& LasR JE K o] DL £
] e R I R P R 1 Pl RN SRR R R T Rk, XA
BEF A LA B R R 2 A A0,

ZE LRk, QS R4 LasR Fe K m] DL 45 4
R AR R VR ) R T, AN S 6 e e SR TR A A
LasR KA 5, 4l 2 A 5 Mo v 255 ) DRI () R 8 35 5%
IO AN, PO QS R LM TP AT LA B 4
B M P S0 A RN PE T R 2, — R R AT KA
JTFBL ] DU AR S B RV T 1 — AN B R 58
W11, 4E 52 LasR JEPR AT LAVE ¥ 97 I — /N T 0
BT 5, R A A A VAT 24 ) A PR IT 5 B Al
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Construction of Prokaryotic Expression Vectors of Antisense Nucleic Acid of
LasR Gene and Its Effect on The Virulence of Pseudomonas aeruginosus

ZHANG Ling"?, ZHOU Jun-Li?, LI Jing-Ming?, LIAO Fang?"
("Wuhan Centers for Disease Prevention & Control, Wuhan 430015, China;
?Department of Pathogenic Biology, Tongji Medical College of Huazhong University of Science and Technology, Wuhan 430030, China;
Wuhan No.11 Hospital, Wuhan 430000, China)

Abstract The LasR gene was amplified from the genome of Pseudomonas aeruginosus by PCR and recombined
with plasmid pUCP18 reversely. The recombinant pUCP18/[asR™*™ was verified with restriction analysis, PCR
and sequence and was transformed in Pseudomonas aeruginosus. The biological effect of pUCP18//lasR™* was
detected by RT-PCR, NAD method and the assay of pyocyanin. The air tubes of rats were infected by
pUCP18/lasR™ ™= strain and then carried on histopathologic slide check. Expected full length LasR fragment
(721bp) can be extended from Pseudomonas aeruginosus gene with PCR technology. And it is consistent with LasR
gene of Pseudomonas aeruginosa covered in GenBank (NO. NC_002516). The recombinant plasmid was
constructed and transformed into Pseudomonas aeruginosus sucessfully. Compared with the rats which were
infected by standard strain, the bronchitis of the rats which were infected by pUCP18/[asR™ ™ strain was
obviously eased. It can be concluded that the antisensenucleic acid of LasR gene can depress the virulence of

Pseudomonas aeruginosus and reveal a new target site for treatment.

Key words LasR gene, antisensenucleic acids, bacterial transformation, virulence factor
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