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ZHANG Xiao-jun' QIN Guo-min'
CHEN Cui-zhen?* FANG Hai® YAN Bin-lun!

(* College of Ocean, Key Laboratory of Oceanic Biotechnology of Jiangsu, Huaihai Institute of Technology , Lianyungang 222005)
(*Department of Animal Science, Hebei Normal University of Science and Technology, Qinhuangdao 066600)

ABSTRACT The biological characteristics and phylogenetic analysis of bacteria isolated from
Epinephelus lanceolatus L. were studied, including morphological characteristics, physiological
and biochemical characteristics. In addition, the 16S rRNA gene were partially sequenced and
compared with sequences registered in databases; and molecular phylogenetic trees were con-
structed. The results showed that the two pure strains (HQ061227-1,HQ061227-2)belonged to
P. damselae subsp. damselae (Love et al. 1982; Smith ez al. 1991) of Photobacterium (Beijer-
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inck 1889 ), the sequenced 16S rRNA gene of strain HQ061227-1(accession No. EF635307)
is 1 469bp in length, and exhibited high similarity (99%) with the 16S rRNA gene of P. dam-
selae from GenBank database. Antibiotic sensitivity using 37 antimicrobial agents showed that
the isolates were sensitive to 32 agents including cefazolin, resistant to 4 agents including peni-
cillin G, and slightly sensitive to ampicillin.
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E N &R ICHT B Photobacterium damselae HIFENBE I EENA TR EIFERKEANAIMEMEAN
5 B R W Fh Photobacterium damselae subsp. piscicida BT, EABWMERZT 1981 £ Love
B R R B R B 5 9% 1) 0 4 f1 Damselfish SR AL 4L 43 B B, HAE D — R BT IME R G &4, AN E R P H
BZ R PR B AN KD A%, £ E CDC W HAR A EF-5 #lE. ZW) ERFETEKRE
HFETFEESHY Y, FERLTRIDYAHEFREALR, RERLEFAR A Chromis punctipinis K50, B ER &
#1 Bottlenose dolphins, Tursiops truncates v KZ2#E Turbot, Scophthalmus maximus FH 2 Yellowtail, Se-
riola quinqueradiata % (Fujioka et al. 1998; Fouz etal. 1991; Sakata ezal. 1989), HEHFTSIEN A
FP G B R B K R M B R AR A5 B B 5 TE M S8 D B AN AL L Ry FE X eI % HARTE 5~ 20mm, FFFEFE
LA WAL, HEUR BRI R, FE RN ERZ K % (Austin ez al. 1999, ZERE, X BAE 998k
T IZ T BT 51 B g K i A ) SRR R e L R B Oyt ILE 5 B AR R A (1999) i 18 DA I 7 6 £ HO A R
PR ESEAZRE I IE L AR —EBOUR 7 115 E 4 (2000) 138 , R B R AR R 140 TSRS B 9% B b or B 5
EANBRETEIFPEE R —EREUENE. W ZEBRANBORE , EFFEALRNR R F 6 g
SEE,ARERASEPERIEEGZ TR, \

2006 4F 12 A JNEE AL % 82 BB RS AE SN 1 KRN FE R EIBARA Epinephelus lan-
ceolatus L. #E47T T 58 . DAFLFAER S A LU A MBI B ¥ 1 5. 85 R R, b R AT B R (Photobacteri-
um Beijerinck 1889 fE AN A AT H EANAVWF P. damselae subsp. damselae (Love et al. 1982;Smith et
al. 1990 ,Z BB A BN FINE B (Vibrio Pacini 1854) & A B INHE V. damsela(Love et al. 1982), R
FEFEBEEEYF R T YRS T @GN A, EE X T THESHIE S HEF S BT i E
RGP BURYE R 16S rRNA HEFHIIE S RERFF 0N, SERINZENERRE X #— S T%E
RIE—EHSFE,
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99 6 6 B B £ 0 AT £ SR AR AR [ B LA AT VAU AR B R R R A5 A
B A AYEEREIEEREMUEERN DB IE AR (8 CHEFR 24h M 48h ) MO EABRETLEES
AR AH (28 CHE 3R 24 Ml SRR B .
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B Al SR B 4 S B T W B SR BURAHE B 28 CHE5F 20h, § 4 Ik F AR A 247 3 22 R B A0B B ik
75 ;45 BT BRI AR B R 1 0 B IR SR L MR B SR BRE (B TR LT ML B B R BAR) K KB R 5
BB AR 97 5 IR 40 I R B TE MR B AR (TCBS) S AR B R E P4, B 28 CHEJF 24h M 48h, 73 HIKE 2 A K 1R
DR ETEARAE . R, A R TEEEFR A B F, B 28 CHFF 2¢h, BEBRAEF M ARKIL,
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1.3 B{RHRHERE

Al B SR B, 43 ) e R T A0 T AL R A e R SR v, B R MU AT AL R AR R (B R D) R
H,S.M[% MR, V-P X% AR 158 BRI OF i i A A % AR 21 A A (Simmons) B R R BT ENE , £ B
BR(ENAERELECFMI(RBEHE 200D RAARSYIHRFEAEZ)(BIERNE 2003 #4T.

1.4 16SrRNA EEFIINESEELETEST

1.4.1 PCR #4& DNA #) 4] &

BREFEREMN T LB WG 28 CHEFF 16h, &/ NEMHEH4 DNA it XA & (REFEYITEFTR
AHE =, 5 DVSI0A) Brid 75 ik 42 Bt DNA £ PCR 4k DNA,
1.4.2 16S rRNA X R 573]#5 PCR & # 5 al 5

16S rRNA 2 PCR ¥ # B3 914350 27F GE W 514 :5'-AGA GTT TGA TC(C/A) TGG CTC
AG-3' Gt F E. coli 16S rRNA JEHAY5E 8~27 MgFENM E) (1492R(R A 514 : 5'-GGT TAC CTT GTT
ACG ACT T-3' (Xt F E. coli 16S rRNA EF B 1 492~1 510 P PRI ) (Martin ez al.  1998), 7
20pl REARBEAE  LEZEMAK 14. 4p], 1 XPCR WK 2 pl,1. 5m mol/L MgCl,1. 6ul,4 X INTP i &%
0. 4ul, Bl % 0.2ul,2.5U/pul B Tag DNA E 4 8 0. 2pl, B4 DNA 1pl, PCR K B & 144 :95C M A
3min. 3 94°CAE 1min 55 CEH 1min M1 72°C B 2min, 30 MEHF 72CHRE 6min, PCR =¥ &
DNA #ifk % 4t (Wizard PCR Preps, Promega) 4lifb )5, B L4 ¥ TR AR L B #4T2RF 0 E .
1.4.3 16STRNA £ B AFF 2R X FHRHE

SR B #R 9 16S rRNA E K & % 57 NCBI # Blast £ & & 4 (http://www. ncbi. nlm. nih. gov/
Blast/) #4717 5] R 544 5347, - H ClustalX 1. 83 # {4 5 M GenBank %45 PE F 3R89 FF S AR U B R A i
BRI 753347 £ 7 5 I AL HE 5 (Multiple Alignments) , 5k 1 48 % 2 (Neighbor joining method) 31§ 4> XX R 4
B, FH38id Bootstrap #:(1 000 RE R )KL .
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1.6 YR ENE

2% 5 5 BB AR LR Y B CK-B) IR ST 0 R0 R3S 25 4 0 ORI B E L DR S B 40 o e
B B AR K /ME R BUR ST 25 B R E 48 bR (M BLAESE 1997),
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O FEMA S, RRR A —EKAGHE B T R0AR B2 EEKACHRES, £HY
A 7R [RIR2 0 70 L A0 A I 0 L8 8 7 ) 5 T DO B Js AR VR B . O AR TR 3>, T AR ok ik € i » RV B S o K L
HREMSBHR, HER MR .
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FERR I A SR I B A rp AP e 2 8 3 22 TR B BBOE O 30 B8 A AR LR 30D 6 ot 1 8] (1 ) B
T — SR BB R) RNETE 0. 6~1. 00 pum X (1. 2~2. 2) pm BYFF I, A7 B B 44 2 BRATAR B DUBRR
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2.3 AESESHSIEFEK

Mgk R A AT BHA R, 0B RTEERMAE, SHFHEE L TR . HESERNE
Bt GRS EHELEH . BBEE. RKOCGHNA . Ch REHREERELAE 0.5mm £4,48h B
L2mmAEH. NERE S BESB 1 DNEEMAIER 1 LB, I2/E HQ061227-1 (4% F'F ).
HQO061227-2(A & TR , B 4°C @ kss PR AR A,

N - 1 SEEMELSY
2.4 ?Ein %ﬁﬁ"] E%;ﬁ){k Table 1 Physiological and biochemical characteristics of isolates
2.4.1 WAKE e

AEE P EABARLFEZAGTM

W%{%iﬁ%%%%ﬁ@%%& Character Isolates P. damselae subsp. damselae
HEE 5 2 R e 5 B B A ;j;;ic’d“ e N N
B R RS BB .

BB — BB PIRBE g i 1S production -

Ry RMEZHEQ.6~1.00um  oF k% OF test F .
X(LO~2.0 pum WHFHE (BR  #H Motility + +
PHFEEMEE SIS, ¥ BB Gelatin hydrolysis _ _
Bl F AR R BRAFIREGRE I ER W% . ™8 Glucose, acid production + +
W 724, Gas production -+ +
2.4.2 AR 1I%4BE Sorbitol - e

Ptk BER SO R s T e B B
BRI EWEBHE, SN ) -
FRR BB ~
KR A MBEERBIE LWy o _ _
EREHEREERE 5% Mool - -
TEERGE A -2 238 Maliose -

BRI, B 5% 48h MK B AR A Xylose = -
ZHE 1.5mm £ 4; &£ TCBS  ##&{-H Amygdatin -
FEEECH GhGE S B WA Sorbose -
MEf (o, M5 24h ity PUERASE Adonicol -
HAZA 1. 2mm fif a8k & 1M Raffinose B
# 1 8mm kA R ) _
ERR & R L, 53k 24h A F M Galactose + +
BERERNEEHORETE  fowm Trenaon N N
WEMB/DREEER, 8L wp Ocxerin .
KEEHKBBERLE 1.Omm A p%as Dulitol -
H 2 HEEEKBEKREE. i Glycerol +

TEE 8 E I W m R (B
F, EE R E R,
THIAREREFOIE

# 4 — B Cellobiose
o E-D-F B «methyl-D-glucoside

Yy 18 8l 5 BOT BN BURLIR 59 P BETR
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16S rRNA £ B & 7|
LEA%KEH

B HQ061227-1 #fERAL
FKE BT 16S rRNA #£E
NE5RERE¥ . S RZK
B Pk 16S rRNA B HFFK &
AEEIDEERX)NH
1 469bp ( GenBank ¥ 3# 5.
EF635307); % HQO061227-1
BRAY 16S rRNA 3 551 7 E
FRERM LT RBEERR,
BRY[ERAEFERMINER
B 16S rRNA 2 EHFE5 5§
REE, ERRENMEAAR
XA E F A 4, HQ061227-1
HE BN RIEEE 9%,
BT H P E Sk 168
rRNA ZERPFIHTRERET
Zo.HAGZRKE/RIE ]
FR7R
2.4.5 mEMHE

BERUBERRERET
AR ER, AEHERR
EAHHEBHRANARICHE
ENEBLM, ZEHB Y EETF
MEREMEANAWHE.

2.5 BHUHBE

F HQO061227-1 B#R 47

2.4. 4

(&x1)

s

Character

SEEMIR) EARRBTFERAGLFH

Isolates P. damselae subsp. damselae

F.¥5 Lactose

H ¥ Mannose

BH¥ Fructose

34 MR test

V-P i3 V-P test

i B Indole

HEREL K B Nitrate reduction

H)¥BREL A A Citrate utilization (Simmons)

P M F Fl Malonate utilization

JR# B Urease

Z. B R Acetamidase

€4} B8 Diastase

B I MEH M ONPG

ORB% R HE Lecithinase

E M B Proteinase

DNA B DNase

N B i Z B Phenylalanine deaminase

JEms (iR 80) Lipase (tween 80)

NaCl #4: & Growth at NaCl:0
1%
6%

0/129 BUBHE sensitivity :10ug

150pg
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{Bergeys Manual of Determinative Bacteriology. 9th ed)1994 H ) 2% A K3

RO 2O R L 25 S ot 41 37 L B2 2 0 1 U S < 24X Sk AL S PR O Sk FeL R A5 . Sk i A 3k At
BELHURE kM M AER AR B8R FHNEX KABR . ZNEBR . TEFRBER H
BRIANBR EAVE SFVE FRAVE NFR . ZHER AER . ANER ZFEARBABRFE.E
THES I MR kR AR NBRUES 2 AR ESRGTEE ERE 16~40
mm); AR EFBERBMBATHEERA 12 mm); N EBEX G ERTER T HERMITHEKSE 4 W25 (X
MHEEEBO .
3 itig

AR E ZHETEKLET ST, TRBR TR AHLEFEER, BB T ARBRKIR
B — PP R B . A UR BT A B JE B BE £ 3 I A G 1 JRR e g A 3B %o BE £ T R S R R H R B R
BirARAAE AN EMSBIARHLLEERVARMME, UL rEEET T EZBMRFET ERA
BHRMDLFREMBIFLE S 16S rRNA ERFFINE S REKE F T RUIITREH R HE N R EHE

J& B 36 N\ £ % AT B EL A B0 T IE A B 8 B A N SR L — S IER T RN B ROEH T Z MBURIER
AW ENER TR A AT ERHE, BET KRR RNEY F D RBERBIFESF 16S
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rRNA ZRFIIMUE SRR LT XN HETH.
BAAEABR BRI, 2B A SICRNFE
—SEZR BHEAZERFTEESRAARAITER
£ AR SR 2 Y, 33X 26 4 7 1 X 4 S B i A
BE OOV T A= fb 48 4 1) 52 2 — BUfE KOS P B9
WIS E AR ] R R R E DA LR E SR
B, FH—J7 AR E AR RE KBS
YA K, WA £ E T IR YR
B oBUBEEZETHZENDBESLE.
HYWEG RIS, 2 BE Xl kA
MK SE 32 A Y BUR R T HERE S HAY
TG BRI X R A T RBHAEREA
BRI B 5 R IE . 5 BB 408 i 25748 57
AR B, R UCH BRI 2538 B M 2 B AR R HEAT
TN E ) R FRRAY NE .
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i, 106~120

WITE REE, BES, RE, B, RIS SO, B
A58 . 2000, H A M IR AR P R A1 TR AR R A O 1 4 BT
ERBURE. AW FEM,27(6) 1407 ~413

BRI, T8 =. 1997. £ E IR B RIEHEGE 2 BO. Mal:
KB RFHMAL,553~562

X1 B, 34,EUWSE. 1998, Mkt W ERR BT, FEAKF,
9.56~57

AY 147858 P. damselae subsp. piscicida
AY 147860 P. damselae subsp. piscicida

ABO032014 P. histaminum
AB166849P.damselae

HQ061227-1

AJ784125 P. damselae subsp. damselae

AB243233 P. leiognathi
AY341442 P. mandapamensis
AY 455870 P. leiognathi
AY204499 P. leiognathi
AY341441 P. mandapamensis

AY455871 P. mandapamensis
I:AJ514909 V hollisae
. X74707 V. hollisae
X74698 V. cincinnatiensis

I:AY254041 V. hispanicus

AY 25404281 V. hispanicus
——EF159147 P. damselae subsp. piscicida

ABO032015 P. damselae subsp. damselae

LX74700 V. damsela

0.01

(B AY147858 & X74700 H B ¥ ¥E NCBI B % % 8)
(AY147858~ X74700 were database
accession numbers in NCBD
B 1 HQ061227-1 ik 16SIRNARHEEHELZEBN
Fig.1 Phylogenetic tree based on

HQO061227-1 16S rRNA gene sequences
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