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FEF I FRIE AR B B VAR R T A N-BER 3 2 2B A B8 K064 (AHLs) N5 69 BEAR R L £
Yo, AIINE TG R SR IE AL o B oAU TSR, A T A ALFE AT A 16S IDNA 77 547 &
8 ##k C6 /& Tenacibaculum /&, @&tk 4 & F /& A B i 2 (Shewanella putrefaciens group), H #k
TB /& T N4 /& (Vibrio), ##k BP2. BP3. BP4 % BP6 & T 18 X %% i1 /& (Pseudoalteromonas).
KA AHLs 49 & 2048 0] 3 #RAR 9% R AT H (Agrobacterium tumefaciens KYC55)%F % % i 49 AHLs 7& M
BEATHM, E P H AR C6. 4. TB. BP3 & BP4 ff£vA AHLs 412 5 o F 69BN B i & %6, H 4k BP2
5 BP6 M| & AHLs /& t#; Rl 2% AHLs & # R Fl, AHLs 7& 1 A & 24K 5 A 4>TB>BP4>BP3>C6.
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Identification and AHLs Detection of Dominant Bacterium
of Sea Cucumber (Apostichopus japonic) Infected with
the Skin Ulceration Syndrom

ZHANG Ying JIANG Guo-Liang' LIU Yun WU Zhi-Qiang MA Hai-Yan SU MING-Xia

(College of Marine Life Science, Ocean University of China, Qingdao, Shandong 266003, China)

Abstract: The skin ulceration syndrome of sea cucumber is a kind of desease induced by bacterium. In order
to investigate the bacterium of infected sea cucumber and detect the N-acyl-homoserine lactones(AHLs) se-
cretion of the bacterium, 7 bacterial strains were isolated from the infected sea cucumber. These strains were
identified by physiological-biochemical characteristics and 16S rDNA sequence. Results show that strain C6
belongs to Tenacibaculum, strain 4 belongs to Shewanella putrefaciens group, strain TB belongs to Vibrio,
strain BP2, BP3, BP4 and BP6 belong to Pseudoalteromonas, respectively. AHLs were detected with strain
Agrobacterium tumefaciens KYC55. Among these bacterial strains, strain C6, 4, TB, BP3 and BP4 can se-
cret AHLs, while strain BP2 and BP6 can’t. And the AHLs activity differs, from the highest to the lowest are
4, TB, BP4, BP3 and C6.

Keywords: Apostichopus japonica, The skin ulceration disease, Dominant bacteria, Quorum sensing, Signal
molecule
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(Apostichopus japonicus)

113 ”»

N-
(AHLs), :

[1.2]

(Quorum sensing, QS)

(Vibrio harveyi)®®! (Serratia liquefa-

ciens)!*! (Agrobacterium tumefaciens)!”!
(Staphylococcus
aureus)t® |
AHLs
, AHLs
TLC 3
AHLs

(Chromobacterium violaceum CV )l
(Serratia liquefaciens MG44)"!
(Agrobacterium tumefaciens NT)!'"
Agrobacterium tumefaciens KYC55
AHLs ,

113 ”»

1 MBEE

11w

111 sEEe#eh :
0.5 cm

A. tumefaciens KYC55(pJZ372/pJZ384/pJZ410) A.
tumefaciens R10(pCF218)

7.0 cm *

1.1.2 iXF: API-20E JAMES
bioMerieux ; (GMSF DS907R)
;dANTP  Taq

(pMD19-T):

Fermentas
; 5 TaKaRa ;
ONPG  X-gal:
1.1.3 #EFE: 2216E
1.0 g,
1000 mL
LB : 10.0 g,

NaCl 10.0 g, pH 7.2+ 0.2,

5.0 g,
0.1 g, pH 7.4 £ 0.2,

5.0 g,
1000 mL, 1 pg/mL

AT : 20 x AT buffer 50 mL, 20 x AT salts
50 mL, 50%(g/mL) 10 mL,
890 mL 20 x AT buffer: KH,PO, 214.0 g, pH 7.3,
1000 mL; 20 x AT salts: (NH4),SO, 40.0 g,

MgSO, 1.56 g, CaCl, 0.152 g, FeSO47H,O 0.1 g,
MnSO4H,0 0.044 g, 1000 mL; 50%(g/mL)

500.0 g, 1000 mL
1.1.4 & & : Z-buffer: Na,HPO,7H,0 16.1 g,
NaH,PO,H,0 5.5 g, KC1 0.75 g, MgSO,7H,0 0.245 g,
2-mercaptoethanol 2.7 mL, pH 7.0 £ 0.2,

1000 mL, 4°C

1.2 A%
121 BFEFERSEERME:  © »

122 fmHELRBER S BEHEL:

R l cm x 1 cm X

0.5 cm s
, 10 10* 10° 10* 10°
10° 10° 10° 0.1 mL,
2216E , 28°C 48 h

123 HEBHEZE: 1)
API-20E 2) 16S rDNA

SDS DNA, 16S
rDNA : GM5F(5'-CCTACGGGAGGC
AGCAG-3") DS907R(5'-CCGTCAATTCCTTTRAG
TTT-3") PCR : 94°C 10 min; 94°C 1 min,
65°C 1 min, 72°C 2 min, 10 , 1

1°C, 53°C; 94°C 1 min,

53°C 1 min, 72°C 2 min, 10 ; 72°C 12 min
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PCR pMD19-T
E. coli IM109

1.2.4 AHLs #: 1) AHLs
2216E , 3
100 mL 2216E

180 r/min 36 h

2 mL , 6000 r/min

AHLs
10 mL AT s ,
,28°C s
2.4 mL Z-buffer s

, 28°C
, 6h
KYC55
1 mL s
ODg0o 600 pL
( 3 min, /
400 W, ) 4 mg/mL ONPG 300 uL,
1.8 mL
ODa429

5s/5s,
1 mol/L Na,COs, ) >
OD420 ODGOO AHLs

1000x OD,,,
ODggo xT xV

Miller units=

> OD420
B T B_

> OD600

,V

2) AHLs AHLs

300 mL 2216E

, 28°C 180 r/min AHLs ,

6000 r/min , 0.5%

43°C , 3 mL )
, AHLs , —20°C
A. tumefaciens R10 LB R
28°C 180 r/min 24 h, 6000 r/min
, —20°C ,
2216E ,

1)
125 HitathAE: SPSS
(One-way ANOVA)

2 G
21 BRI SHERYE

> > B

http://journals.im.ac.cn/wswxtbcn

22 FHARBEHNIESLEE
221 HERESHEIA: 7
1 , BP2 BP3 BP4 BP6

Table 1 Observation of bacterium community

Strain  Shape Edge Transparence Color

Uplift

C6

TB (

4
BP2
BP3
BP4
BP6

222 HiEkR: 2
7 , C6 4

BP2 BP3 BP4 BP6 MAN INO SOR RHA

SAC MEL AMY ARA ,
BP2 BP3 BP4 BP6

223 RGBZRESM: 16S
rDNA , GenBank
Clustal X 16S rtDNA
s GenBank R
Mega 4 N-J ,
), , 1

(1000

16S
rDNA , C6
4 (Shewanella putrefaciens group),
TB (Vibrio), BP2 BP3 BP4
BP6 (Pseudoalteromonas)
23 MMBE~E AHLs BIHET
2.3.1 AHLs BI#15#2M: AHLs
( 2), 7 s 5
AHLs, 4 C6 TB BP3 BP4,
AHLs

Tenacibaculum
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Table 2 Biochemical results of 7 kinds of bacterium

Item C6 4 TB BP2 BP3 BP4 BP6
B- ONPG
ADH + + + + +
LDC +
ODC + +

CIT
H,S H,S +
URE 4 +
TDA + +

IND

4
+ o+
+ o+
4

+ o+ o+ o+
+ o+ + o+

ais

+ o+ + o+

GEL 4
GLU
MAN
INO
SOR 4
RHA
SAC S
MEL
AMY
ARA

=
]
<
~
+
+
+ o+ + o+ o+ o+
+
+

s+

s

Note: : Negative; +: Positive.

Pseudoalteromonas elvakovii (DQ517879)
F BP3 (DQ862814)
F BP2 (DQR62811)
BP6 (DQB862817)
BP4 (DQR62815)

Pseudoalteromonas Antarctica (AY230003)
100 ||-Alteromonas distincta (AF082564)

Pseudoalteromonas sp. WED2.1 (AY536554)
96 Pseudoalteromonas gracilis (AF038846)
Psychrophilic marine bacterium PS10 (AF200214)
4 (DQB62818)
100! Shewanella colwelliana (AY653177)
39| Shewanella sp. SOMBO46 (AJ936953)
87L Alteromonadaceae bacterium T1 (AY177717)
Vibrio lentus strain Sat201 (AY292936)
TB (DQ862819)
67 Vibrio splendidus biovar 11 (AB038030)
Vibrio pomeroyi strain 337.98 (AY620971)
64 | Vibrio Pomeroyi (AJ491290)
Vibrio Gigantis (AJ582810)
Fg'enacibacumm skagerrakense (AF469612)

=]
o0

Tenacibaculum amylolyticum (AB032505)
To0! Flexibacter aurantiacus subsp. (AB078044)
Tenacibaculum sp. CL-TF13 (AY962294)
49 Vibrio sp. V357 (DQ146984)
43473 C6 (DQB62812)
Tenacibaculum lutimaris strain TF-53 (AY661694)
66L Tenacibaculum mesophilum (AB032502)
11 Tenacibaculum aestuarii strain (DQ314760)

94

P
0.02

1 ARSHELAAEEE 16S IDNA RERE L
Fig. 1 The phylogenetic tree of the dominant bacteria of sea cucumber based on 16S rDNA sequences
0.02 1/50 ; 1000 ; GenBank

Note: Scale bar: 0.02 nucleotide substitution per 50 nucleotides of 16S rDNA sequence. Nuerals on branches are the supporting percentage by
1000 replicates. Serial numbers in parentheses are GenBank accession numbers.
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e (P<0.01)
5T

g 2 3 Wik

€ 25

g 20 (13 2

= st , [

101
5t (12]
0 y . .
(Vibrio algi-
t (h) nolyticus)!'¥  Huan Deng
2 METEEKE AHLs B £ R 8 ;
Fig. 2 Amount of AHLs in different growing periods of (Vibrio)
predominance bacterium of sea cucumber ’
: —o—: 4; —e—: TB; —m—: C6; —o—: BP2; —A—: BP3; (Photobacterium) (Arthrobacter)
—A—: BP4; —x—BP6; —.— : (Staphylococcus) !4
Note: —o—: 4; —e—: TB; —m—: C6; —o—: BP2; —/\—: BP3;
— A —: BP4; —x—BP6; ——: Blank. 7 4
16S rDNA
5 24 h  AHLs , C6  Tenacibaculum 4
4 ; AHLs (Shewanella putrefaciens group), TB
33.68 Miller units = 0.90 Miller units; C6 (Vibrio) BP2 BP3 BP4 BP6
, 6.44 Miller units + 0.40 Miller units (Pseudoalteromonas)
2.3.2 AHLsIZEUHI&RMEM: 5 AHLs Tenacibaculum
) AHLs 3 (Tenacibaculum maritimum)

’ 4 TB [1s1, (Shewanella putrefa-
AHLs s 998.60 Miller units = 79.25 ciens) [16].
Miller units ~ 412.50 Miller units + 50.89 Miller units, (Vbrio)

BP4 BP3 €6 AHLs ’ (Holothuria scabra)
35.10 Miller units + 3.50 Miller units 20.0 (7).
Miller units = 2.37 Miller units =~ 9.74 Miller units + [’18]
1.99 Miller units AHLs AHLs ’
: 4>TB>BP4>BP3<C6
AHLs ,
> AHLs
10000 - LuxI AHLs
, , AHLs
» 1000 -
E R LuxI
g 100 LuxR , 5
=
10l DNA , ,
I
Blank TB 4 BP3 BP4 C6 Positive
control AHLs
3 SHRmIAAMBEE AHLs EFR , (Pseudomonsa aerugi-
Fig. 3 Amount of AHLs in the 5 isolated strains nosa)“” AHLs

D **: P<0.01 .
Note: **: P<0.01. Very significantly different compared with blank.
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(Burkholderia cepacia)®” AHLs
(Erwinia carotovara)™"! AHLs
5
AHLs )
, AHLs )
R AHLs
s AHLs

BUs: Rt Rk K F R F IR E AR IRAT
& A. tumefaciens KYC55 #= A. tumefaciens R10.
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