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Effects of the critical gene /uxS§ related to synthesis of AI-2 on
biological characteristics of Vibrio parahaemolyticus
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Abstract: [Background] Vibrio parahaemolyticus is an important foodborne pathogen worldwide,
which can cause gastroenteritis. Quorum sensing system LuxS/Al-2 can regulate the biological
characteristics of bacteria, which provides a new pathway to study the dissemination mechanism and
control techniques of V. parahaemolytics. [Objective] To study the effect of quorum sensing signaling
molecule autoinducer-2 (AI-2) on the biological characteristics of V. parahaemolyticus Vp2009027 from
seafood. [Methods] The critical gene /uxS related to the synthesis of AI-2 was knocked out, and the
luxS-knockout mutant of V. parahaemolytics Vp2009027 was constructed by homologous recombination
with suicide plasmid. The effect of LuxS/AI-2 on the biological characteristics of V. parahaemolyticus
was determined by comparing the growth, AI-2 activity, motility, biofilm formation ability, and
antibiotic resistance between the wildtype strain and the mutant. [Results] The mutant was constructed
successfully, which showed no significant difference in growth compared with the wildtype strain. The
deletion of /uxS led to the failure of AI-2 synthesis, increase in motility and biofilm formation ability,
and weakening of tetracycline resistance. [Conclusion] /uxS gene could regulate the biological
characteristics of V. parahaemolyticus, which provided a reference for further research on the

dissemination mechanism and development of control techniques of V. parahaemolyticus.

Keywords: Vibrio parahaemolyticus; luxS gene; signaling molecule AI-2; biofilm; tetracycline resistance
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(S-ribosylhomocysteinase , LuxS)#H %, 1% [
TuxS R HRAG! ARSI 2 f R LS FE R B
Wi AL-2 (4, 898 LuxS/AL-2 X Rl i R
AR W2 R P B s ma VR T, DA Ay ) i 4
I P 91 977 42 T 2 FE it

1 #R5F%

1.1 ##
1.1.1 H#k

RV MRS Vp2009027, 485 [ FE 5 i
Z, PRAFFA AR FR A i B Ak
T B S S E . KW IR 4 [C R (Escherichia
coli) DH5a. Apir. E. coli 2155, W4 H BioVector
NTCC ST FR Y IR#H05 E. coli DH5a, 1
B RARAEARE ) A RA A m4ERINE
(V. harveyi) BB152, V. harveyi BB170, H [
TREE R A7 K IR LA G 44 1 2 A EE Y
112 FEAFLRFRIERE

M FEN 4 DNA 32 BOSGH & . 4w e

x1 KHRERRISY

RNA 2P0 &, RRAARHE AL ) A RA
A W i & PrimeScript™ RT Reagent
Kit with gDNA Eraser, SZHF9¢)65E it PCRR
& TB Green'™ Premix Ex Tag™ 1. HifHE
DNA %41 PrimeSTAR Max DNA Polymerase ,
DNA 7> FHARiE DL2000, 549 TFECRIE)
H R/ A s 10xTango Buffer. WY Sma 1
(10 U/uL), T4 ##:EE(S U/uL), MBI A H];
pKD3 Jiiki . HAK pCVD442, DNA 43 f
HARE Marker Q. MUK, A TAY THE(E
By B IR AW WeRbRy . R FR, Oxoid
NI

FrHsI s g 1, A TAY TR
TR AR A7 BN w5 B o

wHEH PCR ¢, Roche 2A#]; PCR Y,
IR QB A IR A R A vl s Z I Re AL
K, MD ~d]; HLEZAL, Bio-Rad 2A+]; 1
EZIRE I EIL, Implen 23 H]; Class 1149
L4, Nuaire 2] o

Table 1 Primers used in this study
i H Item % Name  5|#)/F751 Primers sequence (5'—3")
R REIRE S ) luxS-5F CTGGCTCACGGTTACCAACATTAC

Primers of upstream homologous arm JyxS-5R

GAGTAAAGGCATTACATCTCTCCTGATTG

T RIRE DY) luxS-3F CTGCGCGTAGACTAAGTTCTTTTGG

Primers of downstream homologous  JuxS-3R GAAGAGTTACGCACGGTCGTAAATG

arm

AERPEIEEY 51 luxS-CmF  CAATCAGGAGAGATGTAATGCCTTTACTCC atatgaatatcctccttagttcctattc
Primers of chloramphenicol luxS-CmR ~ CCAAAAGAACTTAGTCTACGCGCAGgagctgcttcgaagttccta
resistance gene

MY E 51 luxS-outF  GATTGATAACCCTGAACTGACGATTTCTG

Primers of outer fragment luxS-outR  CTAATGGTTTCATTCGTTTGCTTGGTG

NS E B4 luxS-inF GCATTCATACACTAGAGCACTTGTACG

Primers of inner fragment luxS-inR CCACACTGGTACTCATTTAGCTCAG

tetB »GE it PCR 514 tetB-F GGCGCATCGCTGGATTACTTATTG

Primers of tetB for real-time PCR tetB-R CGTTGAGAAGCTGAGGTGGTATCG

16S rRNA ¢ i PCR 5|4 16S-F CAGCTCGTGTTGTGAAATGT

Primers of 16S rRNA for real-time 16S-R CGTAAGGGCCATGATGACTT

PCR
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LB WA (/L) BEEER 5.0, REA
% 10.0, NaCl 10.0, LB [E{A&l;555:. LB ik
B i 1520 g/L Biflg. LBS WiARE 5
B LB IRARERFRFE SN 20 g/L NaCl., LBS [
TREEFRHL . LBS MARKE SRS 15-20 g/L 31t
fl§. AB }53i%E(g/L): MgSO47H,0 12.6, NaCl
17.5, BEEACREYEER) 2.0, fnZE#EK 900 mL
%A, JH 10 mol/L NaOH ¥ pH & 7.0, #hEzE
MK % 960 mL, 1x10° Pa K& 15 min, B H G
A 10 mL JCTE 1 mol/L #H2#H 2% mhiik (pH
7.0). 10 mL 0.1 mol/L L-K5%#2(0.2 pm JEME L
J8). 20 mL 50%JGE ik, TR,
1.2 A&
1.2.1 luxS EEHEKREELETE

# kR Vp2009027 7E LBS 1A B 37 Jk o
36 °C. 150 r/min P35 557101, RN H
2] DNA $#2BUL ] SR IOE R 4] DNA MR8 fl A
MR Vp2009027 R P, 3RAS luxS J&
P b R R . SR FH i PR EL DNA R4l
1514 luxS-5F/luxS-5R il luxS-3F/luxS-3R §" 34
luxS FER M F . FHERER. RHASY
luxS-CmF/luxS-CmR M\ pKD3 Jfiki P 5 E R
(Co)PrPEFEE . B luxS FeA . TR JRE 5
Cm HiPERENE S A4 PCR &, 58] FifRE
PR -Cm- TR R ARG PCR 77 H). H R
i pCVD442 2 Sma 1 BYIG 2k, FRELS
PCR =¥ 5 B 2 Fiki pCVD442 ik T4 &30
TR, RIGHEILA E. coli DH50 Apir H7,
AT LB AR (Z 2 N E R 50 pg/mL, HER
17 pg/mL), 36 °C 1537 18-24 h, #AFFHMETEfE
Ji 38 2o TR B BOAR] A SR EUTORE , AR AS E 4
o KA TR LA E. coli B2155 W, R
FHLB AR (5 100 pg/mL 4% H %X . 0.5 mmol/L
TR B TR T e AR AR TR . AT S R

B IMAPEIN Z R T8 5 500, A AER
(17 pg/mL)AY LB ¥4 ik R A& R ik n
SoRE, BEDLPRIE 10 PNreBEIR G, S 10%
REMEAISE AR (17 pg/mL) LB A T kb
oo BEALPRER 20 DA TEREH TAIEE IR, RN
M%7 5 | P 3 TR A SE R 4 DNA, #fE J2 A5
AR BM B, S EH R R B BEE v gl
B SRR URAAE S 10%BEA A % K (17 pg/mL)
1) LB AR I, 36 °CHFFEREEL M. HHE
P& Al 37 e A 28 5E 514 Tux S-inF/lux S-inR
#47 PCR ¥ 3 . M % %E 514 luxS-outF/
luxS-outR #4f7 PCR ¥ &AMy, #—H0iE
TuxS FE PR & 59 w5
1.2.2  luxS SR 3T &EIA M1% 3N E & K 520
A3 s B M APEIRE V2009027 BFAEfk S
luxS BREBRAEFI R LBS WK F: 3 36 °C,
150 r/min 164k, IR SRR () e B 19 TR (22 TRk
FEZ0.5), 4B 1 mL B MA 100 mL LBS
i, 36 °C. 150 r/min #R3G 15 F%, B 2 h BURR
F 600 nm FIE W AAE(ODsoo), 4 il A Hl
2, B MR SR AR AE K BRI R 25 570
1.2.3  IuxS SRR MIMEINE AL-2 55 B9S2
SrF 0. 2, 4, 6, 8, 12, 16, 24,
30, 36 h B 1.2.2 ¥ Vp2009027 B4 kK5 luxS
BRI RS SR, 12 000 r/min 50> 10 min, |
HWE 0.2 pm JEREE)S, S RECCER[11]M 7
B, FHRASERE V. harveyi BB170 Kl AI-2 /Y
TEPE. K80 °C FRAFMIM & AR V. harveyi
BB170 #F0 %] AB £53%39, F30°C. 150 r/min
PR 5% 12 h, FIHTEER AB KiR5E44% 1:5 000
EL B (AR E) R B . 72 96 FL T FIRIMAL
B 20 uL & A2 IR JCH T BRI
180 pL V. harveyi BB170 #i®&i, 30°C. 110 r/min
PR, PG 30 min 2 IhREREAR N & H:
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PG, HEA PN R DOLE I 2 i /IME.
¥ V. harveyi BB152 Hl E. coli DH5a 43 3 R |
LBS }ife5A LB 50k, 251 F 30 °C Ml
36 °C & 150 r/min JR % H53E 12 he LA V. harveyi
BB152 HJCH_FIHAE R BAYEXTRE . E. coli DH5a
FIJCH I RAE BRI B . AB B33t s A
SRR, B BHMEXT BEAY AL-2 35 X 100%.
1.2.4  [uxS SR &% M3 IS 3 1 RS 220

¥ Vp2009027 BFAEBES TuxS SR AR Il 42
FIFF LBS WA 72359, 36 °C. 150 r/min §73%
BRI, KRR EZ IR 0.5, TRk
10 5, HU1 pL 00 T8 i B il i1z sk i 77 5
Gy 316 0.3%EENEM LBS. & 0.5%35 81 LBS)
H, DI 2.0%3 I8 LBS VE A XTIR, 36 °C &%
I, B2 h MRS EAA,

1.2.5  [uxS SRKXT R M1 5 G A 49 R S A Y
Al

4 Vp2009027 B AR TuxS SRR ST 4%
FiF LBS Wik F:5L, 36 °C. 150 r/min $&7%
BiIRid e, KRB EEZ IR 0.5, FMR
10 1%, HC 200 uL MIATGIH 96 L, &ET
36 °C 1537 24 h, B LRRRAE, FCRIK
THVE 3 U5 60 °C T E 30 min, K] 200 pL
0.1%45 iYLt 5 min, FEYLK, FIXHEKE
Ve 3 ST, 1200 uL 95%Z FEiffi, TEU%
£ 590 nm il SEAE (ODsoo)

1.2.6 IuxS R 3T A %3N & IR E w25 1
ap=A1)

¥ Vp2009027 BF AR fuxS SRR AR I3 Il 42
FhF LBS iARE IR, 36 °C . 150 t/min YRz 5T
FETT, KRR R EIZ) 10°-10° CFU/mL,
KR R AR BEAIE Vp2009027 BFAERRYS
TuxS Bt J Bk X DU R 2 B B /N0 7 9k (minimal
inhibitory concerntration, MIC), Bl PUIR 2%
R IE AR 20, 30, 40, 50, 60, 70, 80,

90, 100, 110, 120 pg/mL), HBUHFE B 5 X0
BUSE IR FRIRS], 36 °C Kidk 24 h,
7E R OCAE (ODeoo) , VAT ARAS A 1 B8 Fie AR e
JE R VU Z Y MIC,

TVEPETE DU PR RO BV B2 (15 pg/mL) 1A R
T, R B R AR A X B A AR R 2 bk R AT 8
F%, WRME 600 nm T A (E A RE B TRk
Rl SR 40 TR A RNA $2 307 a4 U bk
# RNA. K] PrimeScript’™ RT Reagent Kit
with gDNA Eraser & | & i 17 ¥ % 5% K 15
cDNA, DA 16S rRNA FEF NS EEIN, kA TB
Green™ Premix Ex Tag™ 1137 & T52m5¢
St PCR, Kl PUPRZ T 25 3L terB %% 5k
AR Bt E i PCRORUWAAZR (20 pL):
xR 10 pL, 1E. 51497(10 pmol/L)4%
0.8 uL, cDNA (% 50 ng) 2 uL, JCHI/K 6.4 uL.
PCR SN 45 H: 95°C30s; 95°C5s, 60°C
30 s, #FAT 40 DEER; ML SN SR
95°C5s, 60°C60s,

1.2.7 #IES

5255 25 S DL Y E 45 1fE 22 (MeantSD) %
INo R FH e RS B RO ) 22 S A T G o T
P<0.01 F/nERERE

2 HREAM

2.1  luxS TRERRIHE

233 fA PCR 3(45 AluxS::Cm F B, HLIk
EIanE 1 fs, REBR/ANA 2 704 bp. Kl
PCR F Boif b i He Fle b e, ARAS 41 ki
pCVD442-AluxS::Cm, FHH A E. coli 2155 )5
AHLIATE p2155/pCVD442-AluxS::Cm. #
B2155/pCVDA442-AluxS::Cm 552 1A B &Il v M bk
IR TG, X ht AR T e A 4 ok
WS E 51 EAT PCR §734, WKl 2 s,
SEMREA Y xS R B, RS
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bp M 1

10 000

4000
2500
1500

1 000

1 % PCR #EH) AluxS::CM FE M:
DNA 43 Fmbrifi Marker Q; 1: AluxS::CM F Bk
Figure 1 Fragment of AluxS::Cm constructed by

fusion PCR. M: DNA Marker Q; 1: Fragment of
AluxS::Cm.

luxS. ¥ luxS BRI R TR 325, FIR
FNMAES 1 T PCR P73, RYIEH luxS
(# 3). RASMUS eS| PiifT PCRY 3, 34
A BN S HUHARTF(2 881 bp), @AM F IR UE
SR BRSO —8, e xS
FE R BR RSN, K xS SRR B Bk A 44N
Vp2009027AluxS.,
2.2 [uxS FRKXTE A M5 R A < B $2 01
ARELEWE HTLIES, WEPI 0-2 h
W, BIAEIMYEIRE Vp2009027 B4R bk 52k bk

bp

2 000
1 000

El2 EESTHIHIE
RagEE . 302, A 1-20 BRI L5 R

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

AR R RBON A s IIEFR 2 h JRAG, BFAERR TR
W R v TG AR, R W A bR A AR R R
FLRASRRRS T, BlakFaE W)E , P A BRI TRV
FEY R TH bk, (A0 R 52 5(P>0.05),
2.3 luxS SREFELRM4INE AL-2 &R
A

FE 35 5% 0 505 WA E B, vp2009027
B AR bR RPN A 0 AL2 WE T, T B BRTE T
W05 IS TE] Y Y AL-2 R P 280 3 0 S A
(P<0.01), HzE TRHMXTI, FH uxS LR K

BlAeBHIT T AL-2 B8 (A 5),
2.4 luxS BREXTEAMMEINEIZ s A
YRR BR B 22 i)

WE 6 iR, TE0.3%BiEH IR A 0.5%3K
NEEFRIE FIEFE 2 h, Vp2009027 BFA= #EFI TuxS
BRHRI R & ERBRA VB2, Hi5k4h)G,
TS AR E(P<0.01), luxS Bk
RIYIZ shEE 11 B SR TR MR, iR 7 FR,
Vp20090271uxS SRR H A WY I RE T B3 =
THF A BR(P<0.01), ZIMEFAERRRY 1.58 fi%.

2.5 luxS R3S M4 E EIRE T A
ES:pA

Vp2009027 A= kA MIC {244 50 ug/mL,

MM TuxS SRR E MIC (HZ R 25 pg/mL, B luxS

M: DNA FrFpniE DL2000; 1. JoRAREAVEXT BRAP IEL5 s 2. BPARR Y™

Figure 2 Screening of conjugons. M: DNA Marker DL2000; 1: Amplication of negative control; 2:
Amplication of wildtype strain; 3—22: Amplications of colonies of No.1 to No. 20.
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B 3 luxs AMEESIY PCR HBRER M:
DNA 4y FibrifE Marker Q; 1: FHME#E:S TH99”
WEEER 20 BPERRBOYHIZEIR 3. JORARBAME
Xf BRA4 14 25

Figure 3 Fragment of PCR by /uxS inner primers.
M: DNA Marker Q; 1: Amplication of positive
conjugons; 2: Amplication of wildtype strain; 3:
Amplication of negative control.

140

1.20F

1.00
——Vp2009027
—0—Vp2009027AluxS

0 246 81012141618202224262830323436
t (h)

0.00

4 Vp2009027 AR luxS SREVRRYE T2
Figure 4 Growth curve of Vp2009027 wildtype
strain and /uxS mutant strain.

MR 3 R R TS 24 P AT o 7 W B 2R I B
JES pg/mL) T, SRR A 52900 B Atk
) 60%, DUFRZETH25IEN tetB ik & B4
BRI 41%, KB luxS MBI REAR T i 25 3L K 1Y
FEIRTE, AH N Hb AL 2 AR TR R X U A 2R A TS
251 8).

160.0 1 wvp2009027
140.0} 0Vp2009027A%uxS
120.0

100.0 |
80.0
60.0}
40.0} W
200} ad

AI-2 activity (%)

Q‘Qf W\) g ‘o\Q %‘Q \%‘Q\‘O‘QQP:Q A)Q\) (0‘9\ &L

S

QO %@%
5 Vp2009027 BFERRS IuxS TREFREY AI-2 5B
#4, P<0.01 Fon 5B AR H 22 S50 i
Figure 5 AI-2 activities of Vp2009027 wildtype

strain and /uxS mutant strain. **: P<0.01 means very
significant difference compared to wildtype strain.

A 100]
_9.0f ®Vp2009027 by
5 80 O Vp2009027AkuS
%» 7.0+
2 6or
G 50 [

o

5 401 .

[} L

= 20

2 ot

00— ]
2 4 6
t (h)
B 7.0
B V2009027 .

£ 60T 0vp2009027A%uxS

> 5.0F

=}

=]

S 40t

Q

G

© 3.0r o

k>

g 20F

R

Q10

00 2 4 6

t (h)

6 Vp2009027 FFAEMRS luxS TRARRIZ B fE
A: 03%IERHEFREL; B: 0.5%IEfssgRdt, **:
P<0.01 7R 5 B AR RRAH Hh 22 SAl B 2

Figure 6 Mobility of Vp2009027 wildtype strain
and /uxS mutant strain. A: 0.3% agar; B: 0.5% agar.
**%. P<0.01 means very significant difference
compared to wildtype strain.
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1.80 -
1.60 -
1.40 -
1.20
£1.00
Q 0.80F
0.60
0.40 -
0.20
0.00

ek

Vp2009027 Vp2009027AluxS

E 7 Vp2009027 FEKE luxS SREKEIE IR
T B BE *: P<0.01 R -5 EFAERRAR HE 22 5
&

Figure 7 Biofilm formation ability of Vp2009027
wildtype strain and /uxS mutant strain. **: P<0.01

means very significant difference compared to
wildtype strain.

1.20r | Vp2009027
0 Vp2009027AluxS

1.00 |

o

)

(=]
T

ok

Relative value
[«
N
(e
T

040

0.20

0.00

ODy, Expression level of tetB

E 8 Vp2009027 FEKS luxS BRI MIRE
MM RMARERIEKE o P<0.01 R
HP A R HE 2 S

Figure 8 Tetracycline resistance and resistance
gene’s expression of Vp2009027 wildtype strain and
luxS mutant strain. **: P<0.01 means very significant
difference compared to wildtype strain.

3 Wik
LuxS/AI-2 BN RGE T 12 AFAE FH LR

BRPE BRI BE R TR PR, BN S S 200 T Rl ] A A4
W ARG luxS H DRAE [) Bl 240 T v g B DR <T LI

PEPERS, & LuxS/AL-2 FEIREY 240 0 56
B, Z R gt i B AER T S-AZ 05 R B~ bk
ARG UGS 501 A2V S0 P e
TuxS BRI BRR R T 09T LuxS/AL-2 BRI R
Goxt AP A PRI BRI ML M E T, B
WFFE R IR TuxS LR 5 X 20 TR 1) A 2 e
AR U0 AR R L B A
LuxS/AL-2 B RN & 48, B2 H §i gk Xt
LuxS/AIL-2 B4R R R V5 0 1 5K o A 2
L RION TS Y N L NS WL 78 T B U E BN e A
V5 HFOR AR T RIS MR E Vp2009027 1
luxS FEH, BINME T uxS FEEEICRE, Hid
FERS Y AR BR AN TuxcS SRRARIAE R IZ . AL-2 1%
YE. GEZhRETT . AW IEIE BURE 77 RN VO BR 2 it 2Y
PERES, 5T T LuxS/AIL-2 BEARIEY &5
Xof I I IR 2 )~ R P R 4R

2 T ) R AR IR, 5 TR AR FE AR O, TR
REEE S PGS, RZ, REig
WHIME S F X REAEME AR, ALk
o I RIS AR IR V2009027 B AR Ak A
luxS FERIBRIAR ) K IR I, TuxS FERIE
RARIE R i Zemg i 5 TR ZERR, (HHE2ZERR
W3, TP ICRE W, X526 #E R R
FEVITIRH . BEURERAIRARE ., 60
] 2 TR R RIS 28 i R T S5 A T 1) F 9 2 R AR
— 71822231 pyxeS FENAES 5 TR AL LR ER |
A [) 48 T At A R 2 A 55 T G o Y
VERBY, BExt i e bk 50 AR bR AR KA 22 5%,
HZES AT ., BT LuxS/AI-2 BRI &
G, AN G HALE AR R5 P, TTREE
TR fuxS SR DR SR X RS ol Pk I TR A 4 TE S
S ) JL A

ASZIGINE T Vp2009027 HF A MEFN luxS K&
DS ARTE 36 h N0 AL-2 (ASfE LA, sk
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PRI AL-2 TEPEARTEF AR bR, 55 BIPEXT B
PEREIE, R fuxS MBS BB T AL-2 196 8
luxS 72 AL-2 A U B OCHIE, fuxS JEA
Zt Y LuxS 25 FUREVE T S-12 0 W] B Jhk 2 1R
b AL2 BN BEEH xS 1E A2 S &R
R E B OCE S MIEN, AL Wit — L ik
TR xS FEREE, ANTRUIR T A2 B&
Ao luxS FAERE T R B3 B8 1] 425 ) ) 9 1 1
N2 A2 {555 TR Z RN iiE 2
T, HET U A AT, B S A A
FERE ) AN EUR AR R iz St F A PS5 . 4
A R38 Sl A VUK 2 Bl (swim - motility) FIHEAE
iz dfi(swarm motility)iX 2 iy, ANSZE R
0.3%Bh I 1 77 L S WL AR PR UKz sl i oL, R
FH0.5%3 8 35 5% 5 S B MR I BE SR 2 a1 L
luxS FEH KRG Vp2009027 /32 5)6E
WasE . IR BoR, X AN TR A B AR
luxS F& R332 B a8 1 W 4 AR E il dn
luxS e GRS B AL TTIREIZ SR ) &
#asR! S EE 2ow KB FF I APECOL il
DE17 iz 8ifg )1 RN, S iz shie )
MHEEEZ, Kb EEW A E, PR
Bl, luxS BYERKRES |5 12 SR A OC By #E 6 2
R RIs B, SiEshfe eIt
— BRI R, xS X 40 12 B BE
JIW VR P RRAFAE ZFIALE] o 40 P A P R X
ST IR A W — Rl AR O, FHOB R R e 52
BN, R G R, A4 TIE R 9 R B
P2027) ARSI | xS FR Bk e S R I
PEIRTA Vp2009027 AYLEPIERE N, SHE M
RUDT I I 4 B3 0 4 BRI O 45 R — 2, W]
REPRY uxS BEDRIR SR J5 77 Ae (%) s BE 5 R IS
o B AT B K AL 0 5 A AR AT 1 A 2R
T N

AR SR R, ARSI 5401 AL2
il 38 5 ) I SR I X DU BR R 24 1, [ e
Xof A 2 0 B 26 Tirf 24 35 PR A 28 7K A TE 9 T 1
FHRY S ARSI 1 B LuxS IR BELIT AT-2 B9
B, BE—EUE LuxS/AI-2 X @Il itk 5 g it
PERIREEVE R . I E V2009027 BFAEAE
5 IuxS R B IBRI MIC KB, luxS SR )5 H
PREY MIC B FEAK, BP BRI 250E BT
B TENUARRME I PHE T, fuxS KR
R B AT A REAR, PSS luxS HEH
B S 3 Vp2009027 i 2k REAR TR S
986 5E it PCR M IE PR K- HR 9% 127 35 R ) T ok
Mif 2P TR VE R, S5 R A luxS R 33
TR R T DU R 2% i 24 35 D] ) 5 Sy /K- 8 2 AR
EFHMIEERTIN AL-2 XoF AR i 247 14 i 24 35 PRI 5
KR IR EEAE F—30. LuxS/AI-2 B 7
5 %ot 4N B i 25 1 1Y) R 9 T RE S A HESE AR 5P
Al-2 4 F il ABC ZERIEEE A AN
W, BRI 2R S0 5 AMESE 2R 50 W A R Sk
KRG S s P e BB R, Wk
PERRE AME R i AR IR, ALL2 A F I AN
R, BB UGS B- A T e S R v 1 I 2K 1) v
JEM 2500, [RIRE,  DUBR R 24 3% A 7 R 40 2
SN RS0, AL DU K BHE 2 00 R
Y\F, XA B DU R i 2 A AR Y
TuxS FEIR B S E AL-2 SRR Z 1, AL-2 4
WAEI LA B KORRRAR, AT RES I 1 PO FR 5
BH 8 25 AT DU 3R SR R 7 I AR VE T, NI &
el AR IR R 253 ) terB WOFG SR,
BT 245 P A AR AR o

FH T 2 TR A R R 9 — A R 2 L R
luxS FEH T REJE S HA AR Z LN, J5 e
T B SR 21 2 R TF R i o v IR B AR iR
IuxS R k3L R 3R 3R K B 22 S gT, 3R
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TuxS BRI e A 22 5 2 TR DR B R 426 3 I
AT TuoeS HE DRXH R A IR A )~ A R A
PEAPEALH

4 Hw

A GE A 7= i v A 0w I v 9
Vp2009027 FXT4, A A SBR[ 5 2H 4
AT AE T B eI fuxS 3 B BRI HE
TuxS BB XF V2009027 AE KT B & 50, BH
Wi T A2 G, BERE S T WERNIZ3hRE )
AP T BCAE 115 TuxS LB R MIC
R 2 B LR BR Y 50% 5 7E PO BRI B2 T
TuxS K& PRk 2% T 3000 5 5 A Y 2R 2R i 2 Ak A
BESEKOE B FRAR, $27R fuxS B T3
VU ZE I 25 P REAG o 25 SR B, JuxS 5 DR X H)
VMR Vp2009027 (1) A B2kt A IR 2
YERT, AT J R i IR 1 o 428 1 R Bk o
it
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