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(Edwardsiella) . “< 5. i 4 (Aeromonas) . & 5. il 74
(Pseudomonas) . J# BEFT I (Flexibacter) , 377 [ 34
(Pasteurella) . B #T B (Renibacterium) . ## R
(Streptococcus) . 43 A% #T B (Mycobacterium) Fl i < [
I (Nocardia)%5 (Austin et al, 2007; Fryer et al, 1993).

HHT, 16S rRNA J [l i i 0 I 3 76 PR 58 240 7
ARt s e 2z N, s R P A
SRR SRR LU G DNA, X 16S rRNA
RIFEATY 3G . T RECXT, T A0 B i Fh 2] i, FF
ARG R AR PTG SR A A 8 . 16S rRNA &
FEORSFI 73, SO T BE R ST i e B AR Ak 1 5 9] X
B, 35 G TR LR B AN R £ 28 A% LR W 1) 2 2%
KR, HETE T Z R H T 0 2058 (R 75 2R 45,
2001; Borrell et al, 1997). {H 5 J5 75 22 30 1 ]
[CEEM AT E , I, 7ER RS i, 70
B FARIH R AT e g — 8 53 o SPEESEJE h [ d 2 Y
MK FRFE AN, AL E H 1999 4ELICk, JFRE T
IKFEFA ST B F PR A, MTO5 . AR, widb, Rt
S5 VTR SR AF ) 1) A0 0.0 B WSO TR AR o ASAE S o )
Hror B TR AR Y 16S tRNA LT, X Hakb 1403,
I8 H v 1% 68 I TR R IR 2 7% FE A TG TR HE AT B0W R
55, DAIIF v [ g 7K 5 5 B S 1% 4 TR M R R 2
TRARY T, s il P LAl 5k

1 #REFE
1.1 EHRIR

AHWFGE T R R 1999~2012 4EMITHN . 178 .
Tl | RS M X /K 3R A 3 2 i B P IE Sy
BaifbE 1), HAHHRAT-80°CukF .

1.2 487 16S rRNA E[F £ 57 PCR ¥ & F0 F

B AF T—80°C VKA 1 B R 7 1 R 2 11 R~ A
(TSAYKIZE, 28°CH57524~36 h, PRHUEA—HVK BT T
50 WG &0 K , FE100°C/KIAS minZSf 40, &350
DUVEANBLIE Fr, VS WA N A I DN AR . LA TR
16S rRNA % [H i H 51 % 27F(5'-AGAGTTTGATCCT
GGCTCAG-3")H11492R(5'-GGTTACCTT GTTACGAC
TT-3") 7 PCRY 14 (Lane, 1991), 50 ul PCRZ WA
Z: 5 ul 10xTaqg buffer, 1 ul 2.5 mmol/L dNTPs (Thermo,
), 3 pl 25 mmol/L MgCly, 10 pumol/LG 14451 ul,
Taqgfi0.5 ul (Thermo, £[E), DNAKAR2 pl, ddH,O
ANES0 pl, W FERF: 95°C 5 min; 95°C 1 min,
52°C 1 min, 72°C 1 min40s, 30MEH; 72°C 10 min,
PCR W) 1% Bht Big W68 B FEL VKA U /S, HHDNAJKE (]

Wl a (i AR i AT alidk, slifk ik RS
AR PR R

1.3 16S rRNA EH F 5 b3t 4547

fr 1% 7 31 7€ GenBank (http://blast.ncbi.nlm.nih.
gov/ WL TR KL PE AT Blast e X4 #r, #4851 AH L
P>95% A [7) J& 4 T, £ 70%~95% A AN ] a8 4t T (3 15
4, 2008), W15 A BTN 20 R A i 2K OF Y 4 25
fii . K H BioEdit #Y ClustalW Multiple alignment [t X}
40, 2 Mega5.05 LI Neighbor-Joining 75, HE
1000 Y3155 bootstrap {f, Kimura 2-parameter 157 4
HRAGLER

1.4 AT REgsEIE

VEPE I8 2 R 30 g £ i K 32 8 (Scophthal mus
maximus), FEAH /K IR M 16°C~18°C, Tt LT S5 5
FCHEAT N TGS | B8 B A o 88 5 A FITIR 22 2% B4R X
PRI P DAL PR D T TSBIR M B 95 3%, 28°CHRIRKE 7712 ho
BT, AR BRER ORI RS B 2 10°
10°, 10*f1110° CFU/ml, &AW 10RM, R
0.1 ml, X RRL T S SRR K A B K . A

IEF RN . oK, e AR FISET I 0L, XAET
S, I B AT s o AR, P AR EROR R
VR LA A TR VR LA B o AR R e 1 2 R (B A
1990) 1153 AR 19 21 40 BUFE 2 (50% lethal dose, LDsp)-

2 ZER59Hm

2.1 4AE 16S rRNA EFE ¥ 8 E F 5 5%

LG 4% 27F/1492R #E4F PCR #7344, 3ki5
1500 bp Z2 47 1) DNA K Bt XF&lifef) DNA b Biift 47
M, R0 16S rRNA JHH T H5E F GenBank,
ok T IR 1. Blast 25 B, s 124 4> 16S rRNA
FEHNFHE GenBank A% R 5 )7 51 ) e e AHALPE
ik 99%~100%, W% 2@ s, H, IEE
(Vibrio sp) ¥t i %, LB 83 #k, 5 66.9%; H:
WK KNS B & (Aeromonas sp.) (3t 11 &%, &
8.9%) . % fl4E [ )& (Edwardsiella sp.) (4 #k, i
3.2%). B2 B 14 J& (Pseudaltermonas sp.) (3 #k,
o 2.4%) A B4 i 5 JE (Pseudomonas sp.) (3 Bk,
2.4%)5 (3 2) TE 1999~2004 4E, 43 B 3 1940 KT
SETIEE, &5 77.3%; #£ 2005 FLIG, Mi#E IR
B A I 18 i N IR A5 PR el 9ICRR 1 LR A9 8 T
R, AXih 29.6%, S P a8 R 2 A [T s Y T ik



144 ook B

2 R ERAES

B %2, 3l it 40.7%F1 11.1%,

M 7E GenBank #Z MR EHE 7 Hh E4T Blast Ho X 1)
59, JF M GenBank wEHUE P HARFEMR 16S
RNA JEHPIUE RS H 75, 5045 7 51 S [6) f
RGP (IR . ZRAHRRIE R RGEEE R, 4

66 R A B 4 E B AR 1 7K, e, 15 BRI IR (5
12.1%), 9 BRAIE IRIREE (7 7.3%), 9 kA 885 (i
7.3%), 6 BRAAEESPHLE (L 4.8%), 4 RVIBEE
AR (5 3.2%), LAKHABFR AR (3 3), H
RIS A oAb Iy 1 %5 BRI KF-

R 1 SEEK 16S rRNA EEFJTE GenBank B ¥ #EE BLAST 24
Tab.l BLAST analysis of 16S rRNA gene sequences in GenBank Nucleotide Database

ek iR R GenBank % 55 5§ GenBank i fiz =i AHALLE Y 40 14 I3 B AR
Strains name Access number The highest identification strains in GenBank, Access number Year of isolation
M3 AY035897 Vibrio anguillarum 775, CP002284 1999~2001
B17 AY046955 Vibrio sp. clone H02C48-20, HQ161427 1999~2001
M4 AY 046956 Vibrio sp. 1207, GU223597 1999~2001
SMP1 EF091702 Vibrio anguillarum 610, AM162655 2004
MHK9 EF091705 Vibrio anguillarum strain HQ010516A-1, DQ068758 2005
MHK2 HQ611038 Edwardsiella tarda C07-087, CP004141 2005
MHK25 HQ611039 Edwardsiella tarda C07-087, CP004141 2005
SSHT KC884584 Vibrio sp. D4058, DQ480136 2007
8SHT KC884585 Vibrio scophthalmi strain D725, JF836195 2007
25C KC884586 Vibrio parahaemolyticus ATCC 13150, DQ068942 2002~2003
AJl K(C884587 Vibrio harveyi CGB10, GU070669 1999~2001
AX4 KC884588 Vibrio scophthalmi LMG 19158, HM771340 1999~2001
AX6 KC884589 Vibrio ponticus strain AN62, JQ409384 1999~2001
B17-4 KC884590 Vibrio sp. CIFRI CH-TSB-27, JF784044 1999~2001
DFHYSS-1 KC884591 Vibrio litoralis strain MANO22D, NR043545 2010
ED2-1 KC884592 Vibrio scophthalmi strain D725, JF836195 1999~2001
ED3 KC884593 Vibrio sp. A975, GU223593 1999~2001
ED22 KC884594 Vibrio harveyi strain VSH5, KC261414 1999~2001
F6 KC884595 Vibrio sp. A5-15, 1X134469 1999~2001
H5 KC884596 Vibrio scophthalmi strain D725, JF836195 1999~2001
HFST-4 KC884597 Vibrio azureus strain UDC491, HM032017 2009
IM4-1 KC884598 Vibrio harveyi strain CAIM 1792, JQ434106 1999~2001
IM4-2 K(C884599 Vibrio harveyi strain CAIM 1792, JQ434106 1999~2001
M7-1 KC884600 Vibrio sp. SBP, HQ123984 1999~2001
L2 KC3884601 Vibrio sp. CIFRI CH-TSB-27, JF784044 2002~2003
L4 KC884602 Vibrio anguillarum 610, AM162655 2002~2003
L6 KC884603 Vibrio sp. CIFRI CH-TSB-27, JE784044 2002~2003
L8 KC884604 Vibrio vulnificus NBRC 15645, AB630930 2002~2003
L9 KC884605 Vibrio damselae subsp. damselae NBRC 15633, AB680919 2002~2003
L10-1 KC884606 Vibrio furnissii NCTC 11218, CP002377 2002~2003
L10-2 KC884607 Vibrio furnissii strain 9119-82, NR037067 2002~2003
L15 KC884608 Vibrio parahaemolyticus BB220P, CP003973 2002~2003
L15-2 KC884609 Vibrio parahaemolyticus BB220P, CP003973 2002~2003
L18 KC884610 Vibrio furnissii NCTC 11218, CP002377 2002~2003
L21 KC3884611 Vibrio damselae subsp. damselae NBRC 15633, AB680919 2002~2003
L25 KC884612 Vibrio sp. CIFRI CH-TSB-27, JF784044 2002~2003
L32 KC884613 Vibrio vulnificus CMCP6 strain CMCP6, NR074889 2002~2003
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Strains name Access number The highest identification strains in GenBank, Access number Year of isolation
L33 KC884614 Vibrio metschnikovii strain H050610-1, EF645831 2002~2003
L35 KC884615 Vibrio furnissii NCTC 11218, CP002377 2002~2003
L37 KC884616 Vibrio harveyi ATCC 35084, HM771342 2002~2003
L38 KC884617 Vibrio parahaemolyticus BB220OP, CP003973 2002~2003
L40 KC884618 Vibrio parahaemolyticus NBRC 12711, AB680329 2002~2003
L41 KC884619 Vibrio parahaemolyticus BB220OP, CP003973 2002-2003
L44 KC884620 Vibrio sp. SBP, HQ123984 2002~2003
L47 KC884621 Vibrio harveyi ATCC BAA-1116, CP000789 2002~2003
L48 KC884622 Vibrio harveyi strain VSHS, KC261414 2002~2003
L50 KC884623 Vibrio sp. CIFRI CH-TSB-27, JE784044 2002~2003
L52 KC884624 Vibrio sp. CIFRI CH-TSB-27, JF784044 2002~2003
L53 KC884625 Vibrio sp. SBP, HQ123984 2002~2003
L62 KC884626 Vibrio anguillarum NBRC 13266, AB680389 2002~2003
L63 KC884627 Vibrio sp. A975, GU223593 2002~2003
L66 KC884628 Vibrio harveyi strain VSH5, KC261414 2002~2003
L67 KC884629 Vibrio sp. Y1-10, JX134423 2002~2003
MHK4 KC884630 Vibrio damselae subsp. damselae 04Ya311, AB571870 2005
MHKS5 KC884631 Bacterium 3H203, JF411537 2005
MHK13 KC884632 Vibrio anguillarum AQ_Vang 001 2012 A4398, KC404866 2005
MT8&3 KC884633 Vibrio sp. HS1, EU086102 1999~2001
MWLI1 KC884634 Vibrio scophthalmi strain D725, JF836195 1999~2001
NH1 KC884635 Vibrio harveyi strain VSH5, KC261414 2004
NH2 KC884636 Vibrio sp. Y1-10, JX134423 2004
NH4 KC884637 Vibrio commol/Lunis strain F052, JF836182 2004
NH6 KC884638 Vibrio sp. CF4-11, FJ169995 2004
NH7 KC884639 Vibrio harveyi CGB10, GU070669 2004
SMP2 KC884640 Vibrio scophthalmi LMG 19158, HM771340 2004
SMP3 KC884641 Vibrio anguillarum 610, AM 162655 2004
SMP4 KC884642 Vibrio anguillarum 610, AM162655 2004
SMQ6 KC884643 Vibrio scophthalmi LMG 19158, HM771340 1999~2001
SMQ7 KC884644 Vibrio scophthalmi LMG 19158, HM771340 1999~2001
SMQ8 KC884645 Vibrio ichthyoenteri isolate HQ010223-1, DQ003270 1999~2001
SMQ9 KC884646 Vibrio scophthalmi LMG 19158, HM771340 1999~2001
SMQI10 KC884647 Vibrio ichthyoenteri isolate HQ010223-1, DQ003270 1999~2001
SMQI15 KC884648 Vibrio scophthalmi strain D725, JF836195 1999~2001
SMQ16 KC884649 Marine bacterium B27, AB607151 1999~2001
SMQ29 KC884650 Vibrio anguillarum 775, CP002284 1999~2001
SMW3 KC884651 Vibrio scophthalmi LMG 19158, HM771340 2004
STD3-90 KC884652 Vibrio harveyi isolate EHP13, FJ227119 1999~2001
TW3 KC884653 Vibrio parahaemolyticus ATCC 13150, DQ068942 1999~2001
TWL2 KC884654 Vibrio sp. CIFRI CH-TSB-27, JF784044 1999~2001
TWL3 KC884655 Bacterium 4D704, JF411554 1999~2001
TWL4 KC884656 Vibrio sp. V639, DQ146989 1999~2001

WTSg2 KC884657 Vibrio neptunius strain LMG 20536, NR025476 1999~2001
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Strains name Access number The highest identification strains in GenBank, Access number Year of isolation
X32 KC884658 Vibrio scophthalmi strain D725, JF836195 1999~2001
XJ3 KC884659 Vibrio ponticus strain AN62, JQ409384 1999~2001
YL1 KC884660 Vibrio sp. CIFRI CH-TSB-27, JF784044 1999~2001
YR1 KC884661 Vibrio sp. Y1-10, JX134423 1999~2001
IN KC884662 Edwardsiella tarda C07-087, CP004141 2007
SMQ34 KC884663 Edwardsiella tarda C07-087, CP004141 1999~2001
2E42-LD KC884664 Aeromonas sp. SXHSY1, JX110711 2012
3ASLX KC884665 Aeromonas sp. SXHSY 1, JX110711 2012
3B5-2 KC884666 Aeromonas sp. SXHSY 1, JX110711 2012
8C31-L KC884667 Aeromonassp. Z2_ S TSA18, KC21389%4 2012
8C41-L KC884668 Aeromonas sp. SXHSY1, JX110711 2012
MHKS KC884669 Uncultured bacterium clone OTU-14_BBA, JN981934 2005
MHK10 KC884670 Aeromonas allosaccharophila strain QL01, KC130967 2005
MHK 14 KC884671 Uncultured bacterium clone C6, JX262562 2005
MHK20 KC884672 Aeromonas allosaccharophila strain QLO1, KC130967 2005
MHK?26 KC884673 Aeromonas hydrophila subsp. hydrophila NBRC12658, AB680307 2005
ZD3 KC884674 Aeromonas sp. Z3_ S TSA6, KC213888 2012
9DLP KC884675 Pseudomonas sp. XjGEB-1, JQ320089 2012
2SHT KC884676 Uncultured bacterium clone JAFBHulkDF9, JQ678565 2012
100409-4 KC884677 Uncultured bacterium clone D49, EU234302 2010
100409-5 KC884678 Psychrobacter sp. enrichment culture clone B2-3, GU570644 2010
DA1 KC884679 Brevibacterium sp. MN3-3, JQ396535 1999~2001
F2 KC884680 Virgibacillus sp. B1-21, EU435360 1999~2001
IM1-1 KC884681 Uncultured bacterium clone TE-2-B10, JQ337350 1999~2001
L1 KC884682 Senotrophomonas maltophilia strain FF111, GQ280904 2002~2003
L12 KC884683 Uncultured Proteus sp. clone W60, JF733467 2002~2003
L16 KC884684 Providencia vermicola strain AR_ PSBH1, HM582881 2002~2003
L29 KC884685 Uncultured Proteus sp. clone W60, JF733467 2002~2003
L34 KC884686 Uncultured proteobacterium clone ncLO3SP1, JQ218658 2002~2003
L39-1 KC884687 Jeotgalicoccus halotolerans strain YKJ-101, NR025643 2002~2003
L54 KC884688 Halomonas sp. BIGMMOL/L-B48, JQ716248 2002~2003
L56 KC884689 Halomonas sp. BIGMMOL/L-B48, JQ716248 2002~2003
L58 KC884690 Brachybacterium sp. PL16F2_S1, JF274910 2002~2003
L60 KC884691 Pseudomonas aeruginosa B136-33, CP004061 2002~2003
L68 KC884692 Uncultured bacterium clone TE-2-B10, JQ337350 2002~2003
L70 KC884693 Pseudomonas straminea NBRC 16640, AB681096 2002~2003
MHK15 KC884694 Pantoea sp. HC001005-1, EU364832 2005
SMP5 KC884695 Arthrobacter creatinolyticus NML12-0043, JX476083 2004
SMW6 KC884696 Uncultured proteobacterium clone ncLO3SP1, JQ218658 2004
SMW8 KC884697 Enterococcus casseliflavus EC20, CP004856 2004
T2 KC884698 Virgibacillus sp. B1-21, EU435360 1999~2001
WT65-2 KC884699 Brachybacterium sp. PB10, DQ643203 1999~2001
ZMN6 KC884700 Arthrobacter sp. S44, HE662658 1999~2001
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Tab.2 Classification status of the isolated strains on genus level
k7R3 B &1 &
Strain name Number Percentage (%) Genus
5SHT, 8SHT, 25C, AJl, AX4, AX6, B17, B17-4, DFHYSS-1, ED2-1, ED3, 83 66.9 Vibrio sp.
ED22, F6, H5, HFST-4, IM4-1, IM4-2, IM7-1, L2, L4, L6, L8, L9, L10-1,
L10-2, L15, L15-2, L18, L21, L25, L32, L33, L35, L37, L38, L40, L41, L44,
L47, 148, L50, L52, L53, L62, L63, L66, L67, M3, M4, MHK4, MHKS,
MHK9, MHK 13, MT83, MWL1, NH1, NH2, NH4, NH6, NH7, SMP1, SMP2,
SMP3, SMP4, SMQ6, SMQ7, SMQS8, SMQ9, SMQ10, SMQ15, SMQI6,
SMQ29, SMW3, STD3-90, TW3, TWL2, TWL3, TWL4, WT82, X32, XJ3,
YLI1, YRI1
2E42-LD, 3A5LX, 3B5-2, 8C31-L, 8C41-L, MHKS8, MHKI10, MHKI14, 11 8.9 Aeromonas sp.
MHK20, MHK?26, ZD3
JN, MHK?2, MHK25, SMQ34 4 3.2 Edwardsiella sp.
2SHT, L34, SMW6 3 2.4 Pseudoalteromonas sp.
9DLP, L60, L70 3 2.4 Pseudomonas sp.
100409-5, IM1-1, L68 3 2.4 Psychrobacter sp.
SMP5, ZMN6 2 1.6 Arthrobacter sp.
L58, WT65-2 2 1.6 Brachybacterium sp.
L54,L56 2 1.6 Halomonas sp.
L12,L29 2 1.6 Proteus sp.
F2, T2 2 1.6 Virgibacillus sp.
100409-4 1 0.8 Bacillus sp.
DAI 1 0.8 Brevibacterium sp.
SMWS8 1 0.8 Enterococcus sp.
L39-1 1 0.8 Jeotgalicoccus sp.
MHK15 1 0.8 Pantoea sp.
L16 1 0.8 Providencia sp.
L1 1 0.8 Senotrophomonas sp.
F3 DBEKREMKE LM A
Tab.3 Classification status of the isolated strains on species level
gz ¥ R o Lt f5i] it
Strain name Number Percentage (%) Species
?\%Bﬁz,LSZ(’Li%( Rles, L50, L52, L63, L67, NH2, NH6, STD3-90, s 121 Vibrio alginolyticus
M4, AJl, IM4-1, IM4-2, L37, MHKS, NH7, TWL3, TWL4 9 7.3 Vibrio harveyi
M3, SMP1, MHK9, L4, L62, MHK 13, SMP3, SMP4, SMQ29 9 7.3 Vibrio anguillarum
L9, L21, MHK4 3 2.4 Vibrio damselae
L10-1,L10-2,L18 3 2.4 Vibrio furnissii
B17, 5SHT, SMQI16 3 2.4 Vibrio splendidus
F6, MT83 2 1.6 Vibrio azureus
AX6, XJ3 2 1.6 Vibrio ponticus
L8, L32 2 1.6 Vibrio vulnificus
DFHYSS-1 1 0.8 Vibrio litoralis
L33 1 0.8 Vibrio metschnikovii
WT82 1 0.8 Vibrio neptunius
2E42-LD, 3A5LX, 3B5-2, 8C31-L, 8C41-L, ZD3 6 4.8 Aeromonas salmonicida
MHKS8, MHK 10, MHK 20 3 2.4 Aeromonas allosaccharophila
MHK 14, MHK26 2 1.6 Aeromonas veronii
JN, MHK2, MHK?25, SMQ34 4 3.2 Edwardsiella tarda
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22 AIREXBIMFHBIEE

T S 5 Ay 3 I TR 3R 2% 52 1A TG A A T R X
KEZWEVEAT N TG SEI0 AR B s 45 50
N, FEORRBE TR v, 7REXT RS 6 H A B i Bom M 5
TEARRIR 8 2 A [ v, SRR SR Bom e . AN
R BT B AN R4, B2 EE M3 . SMP1FISMQ29
X} REE G B BB /£ 10° CFU/RE /247, L4, L62,
SMP3FISMP4 LK 3 A8 B 4E10° CFU/E A2 47, 883K
PR MHK 9 FIMHK 13 /) F 2 B FE 1 #B 7E 107 CFU/JE LA
b, BT AEBUREE PR . IR ZEAEICEIN . SMQ34
FIMHK 2% K2 8 ) BT 7 10°~10° CFU/E,
MHK25 /)2 a3 107 CFU/R , )8 TAEEU%
PETR PR

Fz4 NEEMRMAREFNERBTE
Tab.4 The 50% lethal dose of isolates in turbot

LS FHEIEE
Strains 50% lethal dose (CFU/ind.)
Vibrio anguillarum M3 10°!
SMP1 10°?
SMQ29 10%4
L4 102
L62 10%°
SMP3 10%%
SMP4 108
MHK13 > 107
MHK9 > 10’
Edwardsiella tarda MHK2 10*!
N 10%
SMQ34 108
MHK25 > 107

3 itig

ARWFFERF 16S rRNA FE K 5500 5 K H X 50
J7k, X 1999~2012 4F P A5 1 7K 77 G B 6 A v 73
SR 124 PRAOTAHEAT T 40 FEHAL I 73 AT o S5 AR R,
STERINEE R, 5 66.9%, FIHINE R
2 T ] A A SR A 1) 2 B IR I A A IR
T RS, LRI 66 P F(Garrity et al, 2004),
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mnZ A WE N E N

AR R B AN T g N R R e, b, R
SEHUE . KT (A, hydrophila) . 2 FE I
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Abstract Flatfish are the major industrial aquaculture marine fish species bred in North China. During
the culturing process, members of this species are exposed to infection from a variety of pathogens.
Diseases caused by bacterial pathogens are the major cause of harm to cultured flatfish in China. To
investigate the bacterial pathogens that affect flatfish, we focused on 124 strains isolated from organs of
diseased flatfish in Shandong, Jiangsu, Hebei, Tianjin and other similar places between 1999 and 2012.
The 16S rRNA gene of the isolates was sequenced, analyzed using BLAST (GenBank), and subjected to
phylogenetic analysis by using Mega 5.05. The results identified 66.90% of isolates as Vibrio (83 strains),
8.90% as Aeromonas (11 strains), 3.20% as Edwardsiella (4 strains), and other 15 genera (26 strains).
According to the phylogenetic tree, 66 strains were identified as 16 species; the dominant species were V.
alginolyticus, V. harveyi, V. anguillarum, V. damselae, V. furnissii, V. splendidus, A. allosaccharophila, A.
salmonicida, and E. tarda. To evaluate the pathogenicity of isolates, the virulence of V. anguillarum and E.
tarda strains isolated from diseased fish was further determined by experimental infection based on the
50% lethal dose (LDsp) in turbot (Scophthalmus maximus). The results showed that seven V. anguillarum
strains and three E. tarda strains were pathogenic to fish. The LDs, values were 10> to 10%® CFU/fish for
pathogenic V. anguillarumand 10** to 10*' CFU/fish for pathogenic E. tarda. There were also two strains
of V. anguillarum and one strain of E. tarda that showed low virulence to turbot, with an LDsq higher than
10" CFU/fish. The presented results provide significant information to ascertain the bacterial pathogens of
flatfish, which is important for establishing strategies for the epidemiology, monitoring, and control of
bacterial diseases.

Key words Flatfish; Pathogen; 16S rRNA gene; Phylogenetic analysis; Identification

@ Corresponding author: MO Zhaolan, E-mail: mozl@ysfri.ac.cn



