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Deletion of fliC-02330 from Pseudoalteromonas marina affects
the biofilm formation and the settlement and metamorphosis
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Abstract: [Background] Pseudoalteromonas is a group of Gram-negative bacteria ubiquitous in the
marine environment. They exist in the seabed sediments and can secrete a large amount of extracellular
products to form a biofilm, which induces the attachment of invertebrates. [Objective] To explore the
effect of fliC-02330 deletion from Pseudoalteromonas marina on the biofilm formation and the activity
of Mytilus coruscus. [Methods] We constructed the fliC-02330-deleted mutant of P. marina by gene
knockout and then compared the phenotype, the biofilm-forming ability, and the effect on settlement and
metamorphosis of M. coruscus between the mutant and the wild-type strain. Confocal laser scanning
microscopy (CLSM) was conducted to detect changes in the content of extracellular products in the
biofilm. [Results] Compared with the wild-type strain, the mutant showed wrinkled colony, weakened
motility, thickened biofilm, and decreased activity of inducing the larval settlement and metamorphosis
of M. coruscus. CLSM revealed that the fliC-02330-deleted mutant had decreased extracellular
polysaccharide content and increased protein content. [Conclusion] The fliC-02330-deleted mutant has
increased biofilm-forming ability and can inhibit the settlement and metamorphosis of M. coruscus
larvae. This study provides a theoretical basis for exploring the mechanism of bacterial flagellin gene

and the role of microorganisms in the settlement and metamorphosis of marine invertebrates.

Keywords: Pseudoalteromonas marina; fliC-02330 gene; biofilm; Mytilus coruscus; settlement and
metamorphosis

8 22 & B M9 16 J& (Pseudoalteromonas) (Gammaproteobacteria), 4341 TR,
J& T AT ] (Proteobacteria) y-8 TR TR A 2 AREYGBE AT 43 BRI R, LU
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IR, RSB Efe - EF 2 HA
A TE R RS, R S T O HE S Y
frEAREYY, BRifc g mEEs 41 5
B B, IF HB AT 90 B A LR T i
2 qek A S AL U5 H g AR S R M TR
(Pseudoalteromonas marina) ECSMB14103 NE
H A SRA Y9I, AT 43 W0 Ko 9 B AP P 4 ot
TERAE W s, I ELXH RS2 g DL &) i i B o AR
SHEAPEFE RGN

TN —Fh I AETE R AR X, B
VUM S i i st E gt
AT ks P RO R s 4 il
PR AR A . R ARG . AR TR A AR
B B 1) A8 A0 #0 25 eA2R B TR &l R AR A
(R M 0T A Wk R Pl A A 4 R R S5 4 A
Forp BT 5 4l ATy, mAERRYE . AR,
ZBEFMLA DNA 55, BA RAEME HA M SR
FIVERTS), Liang 2P AFSE LB, #iE AL
EIVEEN P s S ERRHERIH R . 188
RE Ik . MRS P wek s, AR SR e i
DLy R 35 S MR AR 3 ok TR i 0 1
ik EUTS 1) 1 Vi {1 8 2 P B AT 17 ¥ 2 2 11 L B
s g 252G DL 4 U AR 2

IR T i B B O TR T HE S )
VEFIAL , 30 2o X 98 {15 5 % B g e PR 21 2
JP R fIC I EECEER, A 4 NA,
SRR fliC-02330, fliC-02345 . fliC-02346 Al
fiC-02347; K4 2SR 751 43 B A5 A% 4 Fl
WEHL S S s AN R 2, e f1iC-02330 i
) E KN4k 27.21 kDa, fliC-02345 .
fliC-02346 F fliC-02347 it i) 8 (K /N K
33.45 kDa. fHEKTFX 4 Fi R BE KL
T RePEAE ¥ JC ik — 2 i F Y o R IR 5T AR H
BLH, A 52 56 30 BUAR 11 o 0/ LB — i I

SiC-02330 F RS IZIE D M ZE AL T, A ot
A= I A ) 2 R T e &)y B 7 2 Y 5
DAA Sk 5§ 6 2 11 B DR Bl 2k 19 28 A8 T 5 40y
By 25 A2 25 Z 18] iV R AL S L B AR, Ik
K IR WM 5

1 #RE5r*

1.1 ###
1.1.1 Lz

JESela DLl e, IO Wi VLA S LT ey
H.(122°46' E, 30°43'N), & &SRR,
] fE— H#K, ELREGERE LKA
250 pm, H &L RE(IRR A E 2 28 d),
RIAT AR 3 S R B 5w
1.1.2 EHE. RAL. EEIRXFIFINEE

MR A M (P. marina)r 8 T AR E
PIREIE, RS MCCC 1K03511°Y, AT
—80 °C, Fr IR EAN(E B W3R 1. Escherichia
coli WM3064 FlJiiki pK18mobsacB-ery i H [EF}
e A TR T Y BT E IR 5% 51 S E B it

Kana K% & (Kanamycin), Ery L% &
(Erythromycin), £ T AW T (Eil) KM A R
INFE; Tag BATHE . ANTP, DNA #4275 £,
R A RRCA R E . OB R AR
12 ¥ 5% (confocal laser scanning microscopy ,
CLSM), Leica 2] ; PCR {X, Eppendorf /23wl ;
PGB, Olympus 23 H) .

1.1.3 EHFE

Zobell 2216E #5374k, A TAY) TR EiE)
ety BB s th R R 3 (g/L): 2216E &
B SR HE 37.4, BEIRHKY 30.0
1.2 7%

1.2.1 fliC-02330 REFH MR HIME

AW S B 3] ) TR S8 R B 1 S e

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



902 (/=S E

Microbiol. China

M ESRAEY B F o520 P, marina, FFi
SRR E AT AR E P, marina i BHE AR5
FE B TR R AM1IC-02330, Fr S HI45 640
R B 2.

Vi A1 A2 R B L TR ) 5 TR R B 1 2 RS
BR[241FFVE ke it o o 5B at B Ui S 8 DR
BROIESE 4 X751 4. ik R il ) Ao 3% 4%
A 5 T 2 FORL IR 55 #5 B K AT B WM3064 .,
H AR TRLI WM3064 5% 5% 30 ifg {5 58 B B b 1A
o, Pk T LFE 5 2155 FE Y Zobell 2216E £
FREE EAERK MR, B RS 5] YR
fliC-02330-SF/LR . f1iC-02330-LF/SR HEATHIE,
SRIGTE 20% FEME-F-H b4 T XS it .
W 3k fliC-02330-SF/LR | fliC-02330-LF/SR .
f1iC-02330-SF/SR Fll f1iC-02330-LF/LR #4754y
BE, 15BN A KN IEA I 5 A8 TR Ak

R 1 AFRE MR E E R
Table 1 The strains and plasmids used in this study

1.2.2 S ERATH X
P. marina F1 AfliC-02330 [ HRAERN % 2216E

WA RE FRFEAE 25 °C, 200 r/min 45 F B35
2d, W 3500 r/min &> 15 min J5 1525 H
AT € K B 2o € 8 7K (autoclaved filtered
seawater, AFSW)IR¥TVELE, BXE 3 G ER
F 50 mL. WM EEERBEE 1x10°,
3x10%, 5x10%, 1x10° CFU/mL 5% 2454 55
FIMH (64 mmx19 mm), LA 2547 K T 1 38 3%
A, %, 18 °C HUE 48 h B i AE Wl
123 £YHR EAEZEE T

FH R VA T (5% ) AL BRAE I B 24 b, Y BE
FE(0.1%) 42 5 min, K5 7E2¢ W BE T ik
10 MLEF(REPLILES), BE 3 AT, 1R
MEAMAFE, HRITHEAXSH Yang HP
M SCE

PR RS BRL Strains or plasmids

FH &M Relevant characteristics

VR Source

Pseudoalteromonas marina Wild-type [21]
ECSMB14103
Escherichia coli WM3064 RP4(tra) in chromosome, DAP [22]

Af1iC-02330

pK18mobsacB-ery
pHT304, Kan', Ery"

pK18mobsacB-ery-fliC-02330

In-frame deletion of fliC-02330

pK18mobsacB containing the erythromycin resistant gene from [23]

Recombinant plasmid for deleting fliC-02330 gene

This Lab

This study

R2 HE AMIC-02330 BHREF{E A BISI4

Table 2 Primers used to construct AfliC-02330 strain

5| ¥14 FR Primer name J¥%1] Sequence (5'—3")

FEHIK BE Product length (bp)

fliC-02330-up-S CGCGGATCCTCCATAAGTTCTTCAGGGTA 1333
fliC-02330-up-A CCGGAATTCATATTAATACTTAATAGTTA 1333
fliC-02330-down-S CCGGAATTCAGCTAACTCCTAGAATAGTA 1 057
fliC-02330-down-A ACGCGTCGAC ACAAGTATCAAGGCGACA 1 057
fliC-02330-SF TAAATGGCTCACAAATAAGTCC 444

fliC-02330-SR TTACTGGGTGGTGCGTTC 534

fliC-02330-LF AGCCAAACAGGTAGGTAA 1783
fliC-02330-LR CGTTGAGTGGGTAGAAAA 1282
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124 HHEMELSRKR

SRR I &y R A LA IR AR SRR S, 5K
WRIE 107 g/mL 5 F IR & (epinephrine,
EPDE R i Sk kb FELl e, DUBA P 52 56 44 L
AT A o B 28 TR B A e ) 2k B
FAFSW i UE, VELRMTRIRARE . K&
THA 20 mL i AFSW (0 #3385 35 m
T 20 JUHR s 2l He, [R) s B T A 0 5 M 1 286
BERAENZS AT RS . 18 °C bR R, W&
9 HFAT, dsk 24, 48, 72, 96 h YA AR

125 MEEEHESHEBEREKEDNNE

B4 BT 25 °C. 200 r/min &7 Rk
R MR RIS TR A AE 2216E ARG R4 |,
B 57 d T, WA R MR AR T
25 °C T1E 2216E WAARRE SR Herh 55557, 20 i FH 4
SO R 1, 3, 4, 5, 6.9, 12, 15,
18, 24 h 1Y) ODgoo 1A -

1.2.6 ZHEHFIKIE 3 BE 1 W B2

W 7 AR BRI AMTIC-02330 TH ¥R TE Zobell
2216E WA FEHp (25 °C. 200 r/min)¥s 35
12 ho 7EiZ 3G EE b B A 1 ul BRI,
25°C TIRE 16-18 h i, WKW Kiz shik .
1.2.7 £MHWIREE S

B AATT, AL RE(S pg/mL)YL ik
P 20 min, A 1xPBS #4775 E ¥R S E D
ARG R A BT 630x 53R T gL, M4k E
3 AR EL, BT SR T,
TE R
1.2.8 S£YWER LRI EMERal

FH AE T I 18 2k 3 ) X A= ke R g £ g
o, W 30-50 pL YerbmoLy, o-Z 0
ConA-TMR kZeft,, B-Z A Calcofluor White
Stain J¢fa, DiD oil FISRYL@AENT, FITC Yt
M. 25 min FUERRMEEE, RO

R DGR NI TR, IS S0k 26].
1.2.9 HiEAE

{3 ] IMP #4E(V10.0.0) 17 25 Sk 20 #r o
LY b oo-Z 0. B-ZHE . RS R
P A Ak PR A Tmaged 04 .

2 ZREM

2.1 WEZFEAAMIC-02330 RTE KRR

Mg P. marina KR4 4 4% 2 #F & 5
B fiC 4 AWHE, BRI ST KN R
27.21 kDa W £ XN BB R f1iC-02330.,
T K A2 T R 1 SR B R R AR TR, BRIk
I3 I8 6 2 1)k PR A 98 28 T 1) A ) 2 e P AR
b xR e G DL &)y Hu Bk 28 25 B 520

11, 305, 7 YKIE R A R4
# DNA #3419 PCR 77, 2. 4. 6. 8 IKili 4
BT R AT TE AliC-02330 DNA 47141y
PCR /=¥

bp

<
[\
w
N
W
(o)}
~
o]

4500—
3000— -

2 000—
1200—
800—
500—

[LELr

200—

Bl 1 ¥WEEH fiC-02330 EEHREEH PCR
I

Figure 1 The deletion of the fliC-02330 gene was
confirmed by PCR. M: DNA Maker III; 1:
fliC-02330-SF/SR, 1 761 bp; 2: AfliC-02330-SF/SR,
978 bp; 3: fliC-02330-SF/LR, 2 509 bp; 4:
AfliC-02330-SF/LR, 1 726 bp; 5: fliC-02330-LF/SR,
3 100 bp; 6: AfliC-02330-LF/SR, 2 317 bp; 7:
fliC-02330-LF/LR, 3 848 bp; 8: AfliC-02330-LF/LR,
3 065 bp.
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22 WEER fliC-02330 EREHREME
e N 2h BiF S AR =2

WK EE M fMiC-02330 Bosm 5 A8 bk
SR AR E, R5EHAE W Y i SR R 5
MG DL & At A g . 25 R, WiEE
[ f1iC-2330 LR Sl 2k 2 IR T JEE 72 IR DL &)y
Hu i 7R 28 2 (P<0.05), HP M4 EBE N
5x10° CFU/mL WIS R TR B, H
TP AE B BARR 33.89%015 161, RASHAA
17.78% AR A3 i 00 T N T 47.54% (K1 2A).
HW, WA 0% R, AR AR ey
JE IR AR, HEN AT RETE S T A KR
£, W THHRIEEEKET. WA, AR
WIUR AR B BN, AR TR AR R T b ) A T
JE 1 i 2 N (P<0.05) (& 2B).

40T e Wild-type

AfliC-02330

Larval settlement and metamorphosis (%)

a
30}
a a
20F b
b I b
a b I I
10] I
0 I l 1 I
1 3 5 10

WG T B
Initial bacterial density (x10®8 CFU/mL)

23 EER MiC-02330 EEHREIMMAE
FEB ., & KEE I RSN R R
23.1 fliC-02330 BEERKMBARERE ., £K
LA

YA TR A 7 S RN B (8] 3A), AfTiC-
02330 7 7% 2 AR O RE  R B (K1 3B); B4k
W5 AIC-02330 WRRALL, —F A KR 0%
F(P>0.05) (K 30).
232 MEEEH MliC-02330 EEREX T
FRAE AR T2 X RE 1 B2 0

S5¥AERAM L, AfiC-02330 WikkizhEE S
W5, A TR PR s sV FEE R, TR
TR B (18] 4A), MEEE M fiC-02330 HH
SR SE M T ARTR s sh PR, 1B P R R IR X
SR ) RAEFEMIAE R, DA 2 = Bl
M RES) . CLSM A EIR B, AfliC-02330

—
S
%

o Wild-type a
AMiC-02330

a b
a b
b I I
a
| I | | |
1 3 5 10
) ey A 2 5

Initial bacterial density (x10% CFU/mL)

107

A A LA %

Biofilm bacterial density (cell/cm?)

—
(el
=Y

2 HHERES AMC-02330 EHREVREBEMEFZENYHMETTIFSEE A EHEXTESG
L4 E AR SR ; B: BFAERIEMR S A1IC-02330 BRRAE YRR BB . ARVNG FhER
7N 753 .35 (P<0.05)

Figure 2 The inducing effect of wild-type and Af/iC-02330 biofilms on M. coruscus larval settlement,
and metamorphosis. A: Inducing activities of biofilms formed by wild-type strain and Af7iC-02330 strain
on larval settlement and metamorphosis; B: Biofilm density change of wild-type strain and Af7iC-02330
strain. Values that are significantly different between each other at P<0.05 are indicated by different
lowercase letters.
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1
3 6

A B C 20r
1.5+
8 1.0 -o- Wild-type
= AfliC-02330
0.5
0.0 1 1 Il Il 1 |
0 9 12 15 18 21 24
t(h)

Wild-type MiC-02330

El3 HEFSREFEZ-—ERHSHBEREKENNE A BAERP—HEIPE; B: MiC-02330
R —RRIES; C: BFAERM A1IC-02330 A= K ik
Figure 3 Colony morphology of wild-type and AfliC-02330 strains and growth ability determination. A:

Colony morphology of wild-type; B: Colony morphology of AfliC-02330 strains; C: Growth curve of
wild-type and AfliC-02330.

10 pm 10 pm

D ¢r a
7 1
3

24

=1

-

o

2

g 2

=

.2

m

Wild-type MiC-02330

B 4 FEIEHK AMIC-02330 FREsE. EMHIRERFRE A BAEBIREKRF AMiC-02330
WRIFIKIZ 31 s B: BFAE R MR A I CLSM KR ; C: AfTIC-02330 TRARAE DB CLSM &5 5
D: ARS8 . A EVNG FREROR 22 R 3 (P<0.05)

Figure 4 Swimming motility, biofilm formation and thickness of wild-type and AfliC-02330 strain. A:
Swimming motility of wild-type and AfliC-02330 strains; B: The CLSM images of biofilms formed by the

wild-type strain; C: The CLSM images of AfliC-02330 biofilms; D: Biofilm thickness statistical analysis of
wild-type and AfliC-02330 strains. Different lowercase letters indicate significant differences (P<0.05).
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A YRR T 2 TR R R AR R, T AR AL
PRAE PR L b AT S A Y S FA (&l 4B 4C);
ZSE B, BRMIEEN MiC-02330
PRI 1 BT AR T B B 2B ) Bl S R R W 4
(P<0.05) (Kl 4D).

2.3.3  fliC-02330 E[E kKX E IR R s
e /R

F M f1iC-02330 FER BRI A1)

A a-polysaccharides
.

Wild-type

A1iC-02330 |

B-polysaccharides

PR RS, i CLSM /R A, B4
W5 AfliC-02330 (LA B-ZHERE A& &K
AR a- ZHEFIIE T 5 i TG B 3 25 55(P>0.05)
(1l 5A), Xt 4 FESN =P B RS B
Wonth 75 CLSM Hiigi R —suwkash . 5%
HERITERRA FO B, AfTIC-02330 TR A W9 i |
EESHEANT 44.53% (P<0.05), B-ZHiH&
KT 67.28% (P<0.05) (& 5B).

Proteins Lipids

10 pm

B
15000
a Hl Wild-type
I AIC-02330
;E% 10 000 -
£ b
=
S
E 5000 b
2 L
a L
j :
T
a a
0 1 | m— 0T
a-polysaccharides B-polysaccharides Proteins Lipids

B 5 fliC-02330 EEREKIFEYHIR LIS EREIN

A WP TRBERR AN Af1IC-02330 TR A

YIBEMLSh = IR SR G B AW B AN A W RO 25 R O b o ANRVING TRER IR 25

5 123 (P<0.05)

Figure 5 Effect of fliC-02330 gene deletion on the content of extracellular polymeric substances (EPS) in
biofilm. A: Differential analysis of EPS in biofilms of wild-type strains and Af/iC-02330 mutants; B: Analysis
of the difference of EPS in biofilm. Different lowercase letters indicate significant differences (P<0.05).
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1935 4F, Zobell 251 R & 41 # 1E VT £ 1
TEICE MESh I (0 78 25 vh & ¥ 25 E B A T
85 52 5 AL TR A Sy B 3 40 T P A O ) Y
HE B A e A RIiF Ml i ). A&
Yok JEAE MV E R A BBy, B
BA WA AR RP, H= A+
AT LS 4 B AREE S, 5] A N Y N
Fik, BAEFEIR A, WEE B RWEE .
AR DL R HE R | B S B0 25 A s 5
W A 5 1E EZ MR SCR, EHE A
A W6 1) A1 7 it o B RS 3 A2 2 A
il £ RO,

30 O T 41 T A ) 1 JEE o = 4t i A
B FHLHIREESE, HOCT: s 2 1EiiE B &
PRl 2 A5 FIF 3 5 I 715 5 S TR 28 AR S5 vk
Zeng 5215 3o i e % 0 2 725 B RN 3 [N g Bk
RO, MR AT R | RE SRR R R
AE % I 42 )& 76 Tt DL &) U B 2 A2 &5 Huang
SPLE I To-10 A IREREN T L
KB, AT A R AR R AR G5 A s AR e
AR E P R, T YN B R s R
TG HESh 4 B 2 78 245 04 35 R RN 7 0 i i S AT AN
BEUR N, A= W X IS5 T DL B o A8 25 R S L
il (R BIF 5 L 0 S 1

ARSI TE P, marina FER PRy
TN H AR — (B R f1iC-02330, 1)
BT fiC-02330 FEER SRR, RITHEE
[ 43 R DR B R TR R PIT R ) A= ) e e e
& A MAN RS RO MR ERER
Ak, LA RO &y i B R A5 A T B s
WL BRSSPI AR SR X B P A
SRR 4y R AR S S I AR

3.1 $EERB fliC-02330 EFBHKBHE
D BE B9 T X

SR AETEALL, AfliC-02330 18 LR,
I S P SRR SREUAHUIN Bl 2 1 B
WAk, FEPEE A1iC-02330 5 AP R E K
B, AMLPWHEBTAR ., Eahtkiedk, FRHH
W1 AR A SR AfTIC-02330 HHE T AT IRAFAE
18 S RE T WA U, AL AR H IR AR A Ak
FERERIN AP, AR Pratt ZECORT L H Y IR TR
AR AR R, HEB&E N SR MZ
5 aA PR R W1, DR Ik gl R S A3 R TR 1
AfliC-02330 iz BhVEREAR, W5 RAEMME ., TE4
W TR 5 ] 306 B, R AR 0 ) R 2 0 I
RAEMANH S AMEZ B E 5 R AR 4
o MUK LMEN SWBE, KoLl
S AT ELIE 3, TR A5 1RV TE R
AT, S A Y R R

) BF, 76 7 22 00F 5 Hh O TR RE 48 3% 750 R ol st
& 1 HE 3 5 AT Re 5 A A B AN T A G
EEGLINE . BT IE Z i & Rk
SN T B A, b A R B A TR RS
Wang %5 P2V Az ) g JE b 4 5 — RR RS A 3%
B B REZE Pseudoalteromonas atlantica
ECSMB14104, Hpridithibom . 12 s PEmiss .
TE B A P P JEE . L A1 2 1 P AR kS
I Hal o 8 A A o B A AR B v R Y 2R
15238 3 5 A R AR O
32 EZER fliC-02330 ERE KB E K
XF B FEE W 4 B it E TS B 20

TERT P. marina "8 S RS2 06 DLt &
KR AEFE o R B, HA: Wyt e i i i b=
HA 5 R 52 6 DL &)y e B 25 28 25 10 36 1 10
2020 4F, Liang ZFPOWFSY & BLHEE A LR 112
K f1iP 2k TR 0 HE B T 2K S BOLS R R e IR
D& RO 5 AR AR T R, IR UEBTHE B B
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FIC A DL (R dF 58 06 DL &) U B 3 AR s
SRIMAEASLIS H , f1iC-02330 Y N HiEHE A FIiC
() 4 AL 2 — | FLER B SR Al TR 5 R DL 4
S AR FE T EE TR T 47.54%,
AHASFHRBHWEENE R, 5 AP ML,
{LERIR fTiC-02330 I Y 258 728 B 75 S 1 P ik
SSFEEEEAR, HEW TR T /1P MRS K
S, A F BUEEEILE, A E o aetE R A
RPN REER ;W 1iC-02330 TEDIRETE
FATRESZ AN AN 3 AWM. ik, A&
W5 SR 52 6 D1 4y B 2 AR AR I R AT BE S
FESHEHEN FIC H IR FIEMEA S, #E
AR T fliC-02330 DR 5 51 E A Wk
1) H 2 R P M A 1 A 4 i 1 AR AL S B

ELFER R R, HEEE N FlC #ei
WL PR A Y R A 20 . AN E Y
JB R I JE 5 G DURE DL B Y. A R R AR TR
Pseudoalteromonas atlantica ECSMB 141048
iz g e 5 ek 55 S 204N T 7 A 0 R T
ERAE, BT, e RE L
s T RS NG D4 BB 3 AR A . EARDFSE T,
AIC-02330 A=W EE R L5072 1 & 1 v
. B-ZHHE A, o-Z W55 N8 A W
Ak, WA AR AP HEE R —3 AT
FUR, FEHE B A AR B i AR R B AN B
RV B A S HE R (14 28 45 1T BB 5 20H8 o0 2R 1 BRI
AN AT HE f1iC-02330 LR A B
SR E R ORISR, AR RSN E A
R R SR T R B, An s shZ B
TS AR A, SRR AR T X A AR A Y
A S

SRIMXTF P. marina W5, 7EHEERIE .
A At FE AN R JR O i 2k R A7 7R
EFEMAEXR, WEEA MiC EHEATH
3 AN HEAS B RE B A B R AR I R A

[ A T Dt — 2RI 9E . WAL, 32 fliC-02330
SRR ANE A | B-Z R R AT
XS 1 R 2 R RE S H A SR 5e R UL 4))
HA R A A R T ORI E A

25 FTR, P. marina ¥ B 1L f1iC-02330
CINDSGEeR ke I it INEER /K 35 1 = WA DS
FCM A 7y vh 2 R0 220 0 2 DT R 45 4 1
IR AL ARUPTEE— PR R T i & Ak
DR P 4 SR e T DL 4y B 3 8 2 T,
IR W 5 1 2 TR B AR LS e R TR R
IR
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