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WE: R0 E T LB D (Hippocampus erectus) i it AE s JF X HFR b | OAMEGA 25 BURAPEIEAT T 20 #T S
R EIR, BT RS I LA E R HM-10 R4 a0 5 R m e i IR i, e 5 i BTk B (LDs)
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fawE . BOH IR, ETIBEWE.
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L3R B it S T B I A, R B S0 B A H
FE TR R AT 2 T AR P R AR R B BB Z
—, HAPEHWIN 5~8 cm W D5 &AL IR, B
i S A, 12, BRIMIBE, RERAAE
IEHE . 2 LESUR#EE CIB, BARNWE
v RS BRE, MREDS AT DL IR LT e A B
@, MIEEM, —BAR, 5 KNLTRATE 20%
PAE o ASBIESERS RO B A A S0 S A7 iy
BBt A BAEAE . T E M2, L
Woh 280t IR R P R B R RS

1 #MHEFE

1.1 SEIEH A

B AN ER e 0 BT FH Ve T 35 B AR AR LR
Vg R 3 o HCHEAT BORD R A FH T D A
SR BURFTCHU . T 5 A A R T UK
PO R U NTUR 1 NN LAl A LN S |
4(0.47£0.160) g F1(6.37+0.637) cm.,
12 HmEEHSBEEK

225 SCHR [22] 09 D7 ¥, BB TRRE IR 1) JEORS 1
Oy, KRR YRR, DL ISR AE U k2
g1, RIS R IR R T TCBS B 925t
I, 28°CHHIE R FF 24 h, MEKHIEIEAS, P
R EE AR5 2~3 WK, ¥alifb)5 iy B s e
T 2216E §:353E [, Zaiifl )5 i & 4 2 R
Bk b, 1 30% Az BRER K PR A7 T-80°C 7K
i, A
1.3 AIBLSL

AR MR IER T 2216E 15353E, 28°ClHIR
Big% 24 h 5 HIJCH PBS Feiil Al 1.194x10° CFU/mL
BRI, TS RS 1.194x10% CFU/mL .
1.194x10" CFU/mL. 1.194x10° CFU/mL Fl 1.194x
10° CFU/mL & . %3t 5 MR (10°,10° 107,
10° 1 10° T e B ) S 4L 1S B2 (B4 10 )
Mg, TR 2 ATAT, RANE I U,
TSN 0.050 mL/ind, X FEZH 1 569 R0 [R) 551 = )
T PBS. AR AR, LR, HifoKaE
23R 60%, UG AR R AT IE B, A
X W B Ty AT B S ge . ffHH Graphpad

Prism HPF X i 5 G R A AT i), 2%
B LA e EG i P A T R 1 0 2 B e
(LDso)o
14 HFEEHWEE
141 FEREBASENE HIRENASEAL
YoER (IAZRRYEE AT ) U CH il 4n
R AR G0 % T O ik k4T, [ SR A APT 20E
*F H 3 ) Biolog H sl E W% e RGe k17 B AL T
B2 0 TR B AT 25 R 3 S e B A T A0
HEER
142 JF/EHE 16STRNA REZREEFERFEIISH
% % A 0 SCHk[20-21, 25], %F9 B 16S
rRNA JLH K gyrB | rpoD F recA 3 B FKELH F
BOP AN HATY 1 . FEFEGIYF AT : 16S rRNA:
27F (5-~AGAGTTTGATCCTGGCTCAG-3'), 1492R
(5-ACGGCTACCTTGTTACGACTT-3")!*); gyrB:
3F (5-TCCGGCGGTCTGCACGGCGT-3'), 14R (5'-
TTGTCCGGGTTGTACTCGTC-3")*"; rpoD: 70Fs
(5-ACGACTGACCCGGTACGCATGTA-3'), 7T0Rs (5'—
ATAGAAATAACCAGACGTAAGTT-3)?"; recd:

63F (5'-ATCGAGCGGTCGTTCGGCAAGGG-3'),
504R (5'-CGRATCTGGTTGATGAAGA TCACCAT—-

302U, PCR #4742 1.5%I5IS e I0E vl Tk ke
IR JE % 2 Invitrogen A FIF . A5 HY
KRIF 5425 % GenBank $#E%E, %M BLAST
TE GenBank %4 8 /b L XT AR 31, T 26 5
411, % H MEGA 4.0 #{4 Neighbour-Joining 77 7%
XF 4 A3 PR R HLE 1 TR 4 A o R G kAL
(bootstrap=1000).,

1.5 mEERN=IHHERESESHT
151 fREBEBIN=MHEE S5 CH[24],
SR FH - i 3% 38 AR 7 5% 30 1 4 9 T T 1 B A 7
(ECP), ‘& L7 % IR & 9 ECP #£47 SDS-
PAGE HLUK 73 M7 o Horh 73 B I 12% R AR L 5%,
fL AR 20 uL; AZLAHLS 80 V, REFE S EA ST
BRIEEE 120V, HREES, RA% D
R-250 Yeta, i 5 R A7 45

152 mEERMFYESALEFERNUE 2
2 SCHR (24109 753, 05 995 AL TR LA/ = 0 1 0
Wit . AR DI . BRUTEE . U0 0N AR K
TG e S H 1 7% e o
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1.6 REEAMEHKED T

SR BRI VM 10 PO %d 5 5 A 1 24 Uk
PEREATHE I, {4 Graphpad prism {4 %) 24 b
RTG53 HT

2 HRE5SH

21 REEMNSBNBRERE

MRS (B 1) P2 sy B 3] 1 #Rfk
PR HM-10, A TG SCI A5 R Bos, %W
Louig S 2A W B MBORIERN, BYYE BRiE
SRS AR L RER AR, RN RBE B, A
AEIEH (B 1), FASIRNH B X1 i Bt
wmE 2 FroR, SRR R R TR 3] HM-10
X2k S0 Eh 2 BB U LDso M 1.51x10° CFU/g

TREE , INBRYL 5 R 1 T v EE BT 40 B A 3 — b
DL E HMCF-2, HIEME 5 S HE R HM-10
—H

22 FEEHNEMEE

221 FEEREREMESMNE £ 28CHE
IRE:FE 24 h 5, %8R HM-10 7£ TCBS K3 |
TE R e e, ST, FEIE L IETE
WOV, WIS 1~2 mm(& 1b); 7E 2216E 53
FRIEEPIER A A, B, HAR 0.5~1 mm 5
B S LS R R, Bk HM-10 24 Hif,
FRAR P B, HLERARR A M, BRI
1.8x0.8 um(/& 1d).

222 FEEEBLESESN SHEMEYEETF
W, e HM-10 K 553 25 B HMCF-2 ¥k 2%

1 SREE T i i bR T PR B 2

a, c. W AR KN TIRI)E Kk (B S RMARIE R 2, 2 LIBdUEHE CTB, BRmBHE);
b. SIS B T HM-10 Y5 TEA(TCBS $ 5 i 2 B AR TE); d. Tk HM-10 35 4 L 45 18 (x 4000).
Fig. 1 Symptoms of lined seahorse Hippocampus erectus and strain isolation results
a, c. Symptoms of seahorse with natural and injured infection (tail festered, and could not normal bending with L-shaped or
post-warped with C-shaped); b. colony morphology of strain HM-10 isolated from liver of sick seahorse (orange colonies in TCBS
plates); d. transmission electron microscopy figure of HM-10 with 4000 multiples.
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100 * * * *
I ——1.194x10° CFU/mL

80

—=—1.194x108 CFU/mL

60 |- ——1.194x10" CFU/mL

L w4 ——1.194x10° CFU/mL

—— 1.194x10° CFU/mL

JRI%#R/% percent of survival
S
(=)
T

20 - —e— X HB4H control group

0 I I I |
0 2 4 6 8 10

HHHER¥Ud days post-infection

El 2 HEfk HM-10 X280 o N\ TIRYL S2 5645 1 (n=10, 2 ZH5F4T)
Fig. 2 Results of artificial infection of Hippocampus erectus infected by strain HM-10 (n=10, two duplications for each trial)

FCRAYE, Hasshik, #E LRSS, S ¥k LMG 21460" (O BI{LTE bR A K] . 5% FH Biolog
P, flEEFHE; API 20E %@ RGNS R R, ASMAEWERE RGN, fE85)5 4 h, 8 h fl
HM-10 Fl HMCF-2 ¥§ @R XUK i FAME, MR 18 h #E47 &, ¥R A4S 2 @ bk HM-10 F1
AR e & R R EE B, S5 SCHRPE R, 8% HMCF-2 %

X PR S HARAE HATE (BVL Al LMG 2146001 223 HFEREEERFISH  PCR P2
PRALFEARIEAT HEXT (R 1), S5, BR T2 [ HM-10 1 16S IRNA | gyrB . rpoD Fl rec4 B:H
208 D-H e M o 28R B HUBEARS R B, HKE /328 1422 bp. 1090 bp. 826 bp.
[F4h, Btk HM-10 Fl HMCF-2 5% HURE R ERE 804 bp; LAEFFHIE NCBI Hdl & 115 17 518 5%

£1 HEEHM-10. E4EE HMCF-2 REEEH BV1, LMG 214607 £ (45 M TLE
Tab.1 Comparison of physiological and biochemical characteristics between pathogen HM-10,
HMCF-2 and reference strains BV1, LM G 21460"

87 index 1 2 3 4 85 index 1 2 3 4
FIH utilization of: K growth in:
L-Bif$iff1%¥% L-arabinose + + + + 0% L4 1%NaCl ND ND ND -
D-T# B D-mannose + + + + 1% b4 1%NaCl + + + ND
% B melibiose - - - + 4% AL 4%NaCl + + + ND
a-FLH a-lactose - - - - 8% A fLHl 8%NaCl - - + -
D-T#M D-mannitol + + + — | V-P )i voges-proskauer - - - -
DL-FFR DL-lactic acid - - - W | EEEPE activity of:
PR bromosuccinic acid ND ND ND - a-BEE MM a-chymotrypsin ND ND ND +
L- %M L-glutamic acid - _ + _ HKEE urease + + ND +
L-7Z % L-threonine - - - — |77 acid form:
PR EL citrate - - ND - L-BTHiA(IHE L-arabinose + + + +
UM susceptibility to: #(-F amygdalin + + ND +
BN HHEZE ampicillin (30 pg) R R R R | KSREERXUKS#RE arginine-dihydrolase - - ND -
ZKi# % B polymyxin B (300 U) S S ND R |# AN REE lysine-decarboxylase + + ND +
ik & Amikacin (30 pg) S S I I | Z%FRMEEE ornithine-decarboxylase + + ND +

1. R HM-10; 2. H#k HMCF-2; 3. % HINE BV 127 4. 5 HONE LMG 21460™2%, +: FAME; — BAYE; ND: JGics®; W: 5895 0;
R: Mif2; T U, S: sk,

Note: 1: strain HM-10; 2: strain HMCF-2; 3: strain Vibrio rotiferianus BV 127 4: strain Vibrio rotiferianus LMG 214608 +; positive; —: negative;
ND: no data; W: weak reaction; R: resistant; I: inter-mediate; S: sensitive.
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S0 KX962166., KX962168., KX981594 #il
KX981595, £ BLAST toXf, BtkRE TINEE
(Vibrio), 5 1A)J&E W5 AR E (V. rotiferianus) i [F]
TR 2T, M GenBank ZHE £ 7 T 25 5] /& HiAfth
R A SE 51, A FH MEGA 4.0 3 2R FH N-T ¥4
ARG LA AW (A 3), 45 R BR, J5EE HM-
10 5 [6) 0 5K 56 & 19 58 HUIER 3R o0 — 32 (B 3a~3d).
P A AR 16S tTRNA . gyrB. rpoD Hl recA 4
B P AT PR, A4S [ 45 FE A BE R P
J¥%1 16S rRNA-gyrB-rpoD-recA(E K& 4054 bp),
[ kA i R G0 B AL (B 3e) i/ H 548 U
WRR K —3, ZFHREMH 97.5%.
2.3 FEEEBIN IS E ST

SR FH - M 3% 35 4007 T v ) % 199 LB HM-10
Ha4h 74 SDS-PAGE HL Uk 25 3 (K] 4) 7, WY
ECP T &5 20 ZHRE ALK, BIAREA—, A
K5I A3 A AE 10~130 kD XIS N, Hor 25~55 kD
IR B A T SRBEBIRI A o B ST
5 K B AP BT P SE IR 25 R R, AR HM-10 foh
PR EAT BRI I M R R R . PG . vE
93 TR R TG 1, (RS EL A i s T R B 5 S
PR 2).
24 REBAHYERES T

PEFE 12 K2t 33 Pk = XK R I HM-10
()25 ) UM AT 08T o 25 R B, HM-10 X H
W 17 Fh 25 UER, 12 Fh 25 b B BRURK, 4 Fh 2
i 245 (& 5) UMk 2459 20 A TE k2 L &
ST E . HRERSS. MEEmE . BRI A
Z IR, BARGEEL Ak o Seahas | Sk fRE
5 o SkAafbng | SkAamEmy . kAt . kAT,
LAURE . RIRER . HMERX. ZHEE. Ik
PIVAR . ZRVIAR . BER R . W AER .
ZANHE B; i 251 25 Y0 46 IR B ZE TE AR
HE . BRI RNYE . SRR EH
RUKMIAREMIIAE,

3 it

31 HFEEHNDELTE
Fi] 8 G ¥E W (kochs  postulate), X Bk 5 #h—4i]
FEVENW, JE—FE ST B AU E Y Z [ R AR R

BT A, A )T 3z I FH T e e i 2 bt
FEN EARRESE T, S IR R R 2R
T SR N oy A B — R AR bR HM-10, A T
TR 5 & IR YL T B B R & 9 A [R) ) AE
AR, PUIERGL J5 Wi BE v S 1% JH I 5 43 25 31 5 3 2
AR AR AR PEAR R O T AR HMCF-2, AR 2 [
R E TR MR HM-10 Ay i B FE B it B2 0 11495 It
W o HETEE 16S rRNA B F A (gyrB
rpoD . recA)F NN, HS% SR ERMK LMG
21460 FYLEBIA AR LLSE R, BfE BBk HM-10
¥ WK (Vibrio rotiferianus).

HIEERE TINHE R — 1w, &R
LT Gomez-Gil Z£P8 438 . 2003 4F, Gomez-Gil
25 M RE B R 46 HU(Brachionus plicatilis) " 53 515
B 5 BRE, BT MAL LB AR A
FPR, LA M DNA 238 REFRIRIY 22 57, #F 5 BRTA
MK VLR (V. campbellii) . W4 PR 5 HAB T
R Dk, VRSN — B TR i AR o T R
4 LMG 214607, 2011 4F, Chowdhury 2P 58 T
— KR AT 5| R Yo B &) iR e e T g R N e
DAT722; 2012 4F, BB 2570 o Hui > Wit 75 85
(Cynoglossus semilaevis)¥ A58 H 41 85 15 21 —
PRAC HUINE BV, 288 08 i 0 ] 5 S~ 1 5 1
Rz, BEJE XOR 4k B0 U 5 R ML T2 X
HRCIA gk 2B R B AR E . ASHIFSY & IRAS
Wy A] 5 | e 80 B 1) B Al I B2

4 T 1) B AN 7 1) (ECP) A& 48 40 T 7F A i 72
RO T S S0 1 A ), R R e D R
FREEHNEPY, ARETEH, 405 ECP RN
i I B Jic T E 0 i AL 2H 2 ) e DL B 1, T A
R 0 A DL, T a0 51— D) G fofF ot 2400 B 5 i, A
M RAVAR R . WLR K& 2545 25 . IRBEIF
eI 2 EABFE R, R HM-10 (1) ECP
HARAN. WK, S . DREE A 7S M,
FH 2 DA 5 | RS )V S 42 FE 9 1T RE 55 3 S0 il 1 9 P
YIkHSE, HEURHILEA 5T —5,
32 BEEARFRHBENRERERESSH

IR0 i By 1 =B Z —, Balcazar
2 VVOLR S T by v 9 I R A2 T S e 5 e 1 B
WG (H. guttulatus) . FE 8 (H. hippocampus)
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@5 MR Vibrio rotiferianus strain HM-10 (KX962166)
81 N Vibrio rotiferianus LMG 21460 (NR 118091.1)

YN Vibrio rotiferianus CAIM 577 (NR 042081.1)
67| R WK Vibrio campbellii CAIM 521 (FM204851.1)

68(|' tk MUBKE Vibrio campbellii JICM 1054 (LC050173.1)
PAHECIRE Vibrio harveyi ATCC 141267 (X74706.1)

oy— M AEERIRE Vibrio harveyi CAIM 1792 (JQ434106.1)
L’fﬁﬂiﬁmﬁﬂl’% Vibrio parahaemolyticus ATCC 17802 (NR 114632.1)
85- BI¥SIM3RES Vibrio parahaemolyticus CECT 5271 (FM204866.1)

— K S BT Aeromonas hydrophila ATCC 7966 (NR 074841.1)

9L K S BB Aderomonas hydrophila CECT 99 42217 (FR870443.1)

59 % M3KE Vibrio rotiferianus CAIM 577 (FM202610.1)
99 | @ 4 WANE Vibrio rotiferianus strain HM-10 (KX962168)
¥ WG Vibrio rotiferianus LPD 1-1-86 (FM202614.1)

WIVYREE Vibrio campbellii CAIM 780 (FM202601.1)

I WUIKE Vibrio campbellii CECT 5237 (FM202593.1)

09| MEHYEIRYREE Vibrio harveyi J1L110920-2 (KC748353.1)
9oL IS HEERIREH Vibrio harveyi ATCC 14126" (DQ648280.1)

rﬁﬂ?’éﬂﬂlﬂ% Vibrio parahaemolyticus ATCC 17802 (AY527390.1)

99 "G AN Vibrio parahaemolyticus CECT 5271 (FM202618.1)
— K S BT Aeromonas hydrophila ATCC 79667 (AJ868394.1)

—
0.05

97 g sk S MM Aeromonas hydrophila CECT 5734 (JN711792.1)

90\ M HEFSHIRE Vibrio harveyi ATCC 43516 (JQ015330.1)
WUERIKE Vibrio harveyi LPD 1-3-31 (FR718990.1)
WIVIRE Vibrio campbellii CAIM 521 (FM202515.1)

P ILIRE Vibrio campbellii LMG 11256 (JF930360.1)
BIYAIMYRE Vibrio parahaemolyticus ATCC 17802 (AY527393.1)

99 ‘ BIWS IR Vibrio parahaemolyticus CECT 611 (FM202534.1)
B HENE Vibrio rotiferianus CAIM 5777 (FM202525.1)
99\ ¥ HIKE Vibrio rotiferianus LPD 1-1-86 (FM202529.1)
99' @ 5 INE Vibrio rotiferianus strain HM-10 (KX981594)
— BKS BN Aeromonas hydrophila ATCC 49140 (AY987691.1)

0.05

991wk S MWIE Aeromonas hydrophila CECT 839 (AY169325.1)

go| ®FEIINEN Vibrio rotiferianus strain HM-10 (KX981595)
64l | FEHINE Vibrio rotiferianus CAIM 577" (FM204821.1)
o4 4 IR Vibrio rotiferianus LMG 214607 (AJ580868.1)
ISR Vibrio campbellii LMG 16835 (AJ842379.1)
DUSKE Vibrio campbellii CAIM 780 (FM204812.1)
W YRR Vibrio harveyi LMG 40447 (AJ842440.1)

99! w44k [CHREY Vibrio harveyi CECT 5257 (FM204794.1)
[Eﬂiﬁm%ﬁ? Vibrio parahaemolyticus CAIM 1693 (KP455814.1)
9B 1 3RE Vibrio parahaemolyticus CECT 5117 (FM204827.1)
— K B Aeromonas hydrophila CECT 8397 (FN179266.1)

0.05

9918k S BB Aeromonas hydrophila LMG 21080 (TN660343.1)

99— @K 5 5 HM-10 pathogen HM-10
99 B HERE Vibrio rotiferianus
W4 FRHREE Vibrio harveyi

99 WINYREE Vibrio campbellii
BI¥ MR Vibrio parahaemolyticus

—
0.05

KSR MBS Aeromonas hydrophila

B3 NJ AR RE HM-10 16S IRNA . gyrB. rpoD. recA 3:IN R4 % B oL
a. 16S tRNA; b. gyrB; c. rpoD; d. recd; e. 16S rRNA-gyrB-rpoD-recA #1:3 (B K JEF 4054 bp). 26E 0.01(a).

0.05(b, ¢, d, e)fCFRHIALIES; F55 Hh GenBank B3¢ 5.

Fig. 3 NlJ-phylogenetic trees based on individual analyses of the 16S rRNA, gyrB, rpoD and recA

gene sequences of strain HM-10

a. gene 16S rRNA; b. gene gyrB; c. gene rpoD; d. gene recA; e. concatenated 16S rRNA-gyrB-rpoD-recA gene sequences (total 4054
bp). Bars, 0.01(a) nucleotide substitution per 100 nucleotides of 16S rRNA sequence, 0.05 (b, c, d, ¢) amino acid substitutions per site.

GenBank accession numbers are in bracket.
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£ 2 FEH HM-10 1 ECP BESEMMBF MM SLI8E R
Tab. 2 Theactivities and hemolytic experiments of ECP of strain HM-10

i ]/ VA PEE R i i 25 1 BT & 80 IS £ 2 24 2 1l

time soluble starch(0.2%) yolk(2.5%)  casein(0.4%)  gelatin(0.4%) tween 80(1.0%) urea(2.0%)  sheep blood(5%)
24 + - + + - + +
48 + - + + - + +

- e ey {R AW BAE, T R ERE . AT

- S PR BN, PRI BRI Qin 4

’ - 70 MIRFFE R, e 4E Lo B R J5 AR 2 B0 5

> IR R AL . RS, IS KB K,

35 a6, KhERsol 2l ST m =

3 P BRAF AR AR Sy — S ph e A PR 5 | S 7K

LWL B O O BRI Th, SRR T SR I N R SR

15 s B A s LSRRk LA

" SRR, IR ] R i O LA SR B AR,

Kl 4 5l E HM-10 15" SDS-PAGE HLJK 511
1,20 PIASFATE A M EEH 7 TR
Fig. 4 SDS-PAGE electrophoretic pattern of
ECP of strain HM-10
1, 2: two parallel protein bands; M: maker.

107 o 24 resistant
AU inter-mediate
g I 4BUEK sensitive

N

Q g2 Q@ B § =2 B & =
3§§m£5952

2591285 different category of drugs

K5 kB HM-10 25 8s0 g0 45
Lac: B-PN 2K (n=1), Ami: E LT IE(1n=3), Mac: KN
B25(n=4), Flu: FEIEINZE(n=4), Pen: 5 % 25(n=5), Sul:
W (n=1), Tet: PUIFFKHK(n=2), Cep: KIBHK(n=9), Nit: fi§
FEIKG2E (n=1), Chl: BERZEES:(n=1), Gly: BEIKIE(n=1),
Pol: ZJikZK(n=1).

Fig. 5 Results of antibiotic sensitivity test of strain HM-10
Lac: Beta lactam (n=1), Ami: Aminoglycoside (n=3), Mac:
Macrolides (n=4), Flu: Fluoroquinolones (n=4), Pen: Penicillins
(n=5), Sul: Sulfanilamide grous (n=1), Tet: Tetracyclines (n=2),
Cep: Cephalosporins (n=9), Nit: Nitrofuran (n=1), Chl:
chloromycetin (n=1), Gly: glycopeptides (n=1),

Pol: polypeptide (n=1).
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pathogen isolated from Hippocampus erectus with tail-rot disease
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Abstract: Seahorses (Hippocampus spp.) are an iconic and ecologically important species worldwide. Within the
past decade, overfishing and habitat destruction has drastically reduced wild seahorse populations. Seahorse
aquaculture was thus developed as an important strategy to alleviate pressure on wild stock; however, these farms
have been severely afflicted with tail rot, a serious disease in seahorses. To identify the agent causing tail-rot dis-
ease in juvenile lined seahorses (Hippocampus erectus), this study characterized the pathogen’s physicochemical
properties, extracellular product (ECP) activity, and drug susceptibility. One bacterial strain with superior growth
(HM-10) was isolated from cultured liver samples of diseased juvenile lined seahorses. Healthy juvenile lined
seahorses were then challenged with the strain through intraperitoneal injection. The results confirmed that HM-10
was pathogenic, causing tail-rot symptoms in challenged seahorses. The median lethal dose (LDs)) of HM-10 was
1.51 x 10° cfu/g body weight. Results from the API 20E identification system showed that under L-arabinose and
amygdalin-derived acid production, arginine dihydrolase, lysine decarboxylase, and ornithine decarboxylase ac-
tivity in HM-10 were negative, positive, and positive, respectively. Morphological observation, biochemical char-
acteristics, and genetic analysis identified HM-10 as Vibrio rotiferianus. The genetic analysis involved sequence
detection of housekeeping gene 16S rRNA, including DNA gyrase subunit B gene (gyrB), RNA polymerase sigma
factor gene (rpoD), DNA recombination protein gene (recA), and concatenated gene sequences (4054 bp) of 16S
rRNA-gyrB-rpoD-recA. The ECPs of HM-10 were extracted and their properties analyzed. The results showed
that the ECPs had clear hemolytic activity in response to sheep red blood cells, while also exhibiting protease,
gelatinase, urease, amylase, and hemolytic activity, but not lipase or lecithin activity. Susceptibility experiments
involving 33 drugs indicated that HM-10 was highly sensitive to 17: cefepime, ceftriaxone, cefotaxime, cef-
tazidime, cefepime, cefepime, cefoxitin, cefoperazone, kanamycin, spectinomycin, tobramycin, piperacillin, am-
picillin, streptomycin, nitrofurantoin, chloramphenicol, and polymyxin B. In conclusion, the HM-10 strain of V.
rotiferianus was the bacterial pathogen causing tail rot in lined seahorses. Our results are useful as a reference for
the prevention and control of vibriosis in cultured seahorses.

Key words: Hippocampus erectus; tail-rot disease; Vibrio rotiferianus; pathogen identification; pathogen charac-
terization
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