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Abstract

Vibrio anguillarum is the first identified pathogenic vibrio species in fish, exhibiting a broad host
range and infecting over 50 fish species. Previous studies have shown that it can cause an “albinism-
death” syndrome in the Hippocampus erectus. To explore an eco-friendly approach for controlling
V. anguillarum infection, a strain with significant antagonistic activity against V. anguillarum was
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isolated from the intestinal contents of healthy Hippocampus erectus using the spot inoculation
method and the disk diffusion method. The strain, designated Ab, was identified as Pseudoalteromonas
piscicida based on morphological analysis and 16S rRNA gene phylogenetic tree analysis. Growth
characteristic assays showed that the strain’s growth rate increased with temperature within the
range of 20°C~36°C, and its optimal growth salinity was 30%o. This study provides a candidate strain
and a theoretical basis for the biocontrol of vibriosis in lined seahorses.

Keywords

Vibrio anguillarum, Hippocampus erectus, Antagonistic Bacteria, Pseudoalteromonas piscicida

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

L 80 5 (Hippocampus erectus)sE &M HilE R RIE, FEH0A T KIEFEREEHIX[1]. 21
Lk, BB E A 3 B PR EF A D SRR AR IR 2], R RT, &S0 S IR MNE
ok, R AR . BURRE IR R, BON T IREE S IR AU RO A — [ 1],

W& FRIE R RS R LA R R, i TR T BRI | A0t 3t , Herh i B vEpom G 3], INE
& H AT SR RO th A SRR 2 . AT EF RV EN —RERER, @25 AR EMA
A S DLIE o P A ERIER A2 51 I T B R AR T (B 20 5L, W BUARSR L. BB fsds, JRRIL
HAREEVE S = IRAT R [4]-[6]: B MO W) £ 2 S 80 SANE M &, WK TR B4R IEEA
KB R (75 VIR 5 LTI S0 B, 5 5 e A QOIERT Wir R 35008, R85 B2 IOk 2 2Rt i AR 1 L
AR, J5 2 BR8] dhah, IR HEIE ST INE st RGBT INEE . F6 R 38 n] g
FRENVIE R E K SEE[9]-[12]. REMEINE (Vibrio anguillarum)Z & S € A IS IR, ATERSH
AR WAH DGR TE . AR SLE0 = AE AT o it AR “ AL - BB ZREE TR AN S 1 P 43 B HH — R AR 35 B ik
H-VA, &¥ENEINEIE, LW DRICIALBOA. WLEA. WREE, RAKT.

TR GE N D716 2 MO AE 3R S A B, 36 AR BT G ) [0 I TR v A TR 24 2 o) R 1T 5% i 13
WA R AP s AR = s s SR, RO R R IS ACF AR A, b AR TR R R AR ST BT
PR R HTZ o REHTEE[14] NIBIE R P AR 73 B BORE B 2F AT B, ORI BB R RE A R i B ¥
IR A I — k0 B R SRR SE VG RR FUAT 1 HST1 U w225 4ot v ML o o oy 4 I T A
B9NEE[15].

ARSI LGN H-VA BT/, 5 R RS0 5 1) i W=7 vh o B it ik oo JLEA
ERGEPUE RS AR AR, RS0 T 8B 1 AR VB # R I BOR S .

2. RIS H*®
2.1. SCIEHHE

S i FE s RN H-VA bSR3 BB IR ARSI E “ Al - J0T27 436
RE MR 2 B L3RG

FEIAN 2216E EAEEIREE . 2216E WAAREFREE. MH [ FR 3L T & @ B AR YRR
AIRAF, FE LB WA FRAL N BEEHRIY) . Bk BOK T Thermo Scientific™ 24w, 258 W+
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BN A RFE R AT, 2* PCR Master Mix T BE4E - 22 AR B TR A F .
2.2. BMENYBERIFE

FEE 6 T BT e D i TE T B, RN AT R AR K A1, RIZHEM T 2216E [
FRHE, T 28°CHFR 24 h. PREASFIESHEVER, RILLaith 3 Wk, M@K . WI0H: R ST
PURE IR, PREL 100 L JKEA 0.5 McF 1] H-VA B, HI51RAAT 2216E [FEfAR: 75, FHICmwHkk
HUAAL 5 IO R B 78 S R AR b, T 28°C 535 24 h JEWIEE, Bhik i B040 i P ) T bk dEAT 0% . B0
RHUEAC P H0E, BUE M R AAREER T 200 uL 2216E Wik s FadEd, T 28 CHEHIEIE 3 h, 4RI
BRSO G W BT S uly JREEWE 5 ul AIJE B 10 pL, %) 6 mm LE AT L, BERIHRE0E e AR
R T IR H-VA WERIRAARFR b, T 28°CHEFE 24 h G SN B 1 K/, B4R E 3 A FAT.

2.3. BEIERNESNE

JeBEMEE: ] — IR IR A B T 2216E [ A5 IR B4, BT 28 CIEIEE IR 16 h Ja a4k
W T AT .

RGO BRI B TR ERBOr BN AR K, RN B RV T
ABERK ST EAT, TIRIEA G TE 1~2 IR RIS, 55 T o5 BRI A 1 min, FIZRHK I8
AR AL R e NG 1 min, KU AN 95% LREREANH £ 45 s FEAT L AL, KLk
RRLe G LLGSEE S 1 min, KEEHET, BT B FHER.

2.4. FEHEN 16SIRNA R RZE LB S

PERR 10 uL BT 200 L 2216E WA FRIEI TE B, 28°CHER 3 h, T 100°CRGIRZHA 10 min ]
AR, KA@M 519 27F A1 1492R (27F: AGAGTTTGATCCTGGCTCAG; 1492R: GGTTACCTT-
GTTACGACTT)XHZ BRI 168 rRNA 34T PCR ¥ 4. MifK R J9: 2* PCR Master Mix 10 uL, _F/ T3]
¥0.5uL, BB 1L, TEK8uL. RN N: 95C 3min; 95°C 30s, 60C 30s, 72°C 2min, 33
EIR; 72°C 5 min. FEAFEIH PCR PAP0EAT VI IG5 (45 T NCBT $5df /22 7 134T blast,
FHXFTHIETF % MEGA 7.0 NJ (neighbor-joining)iE M8 KGR B, TEIARLIEIKECA 1000 1K,

2.5. FEIERE K ENE

BOERE . TG 50 pL B REEM T 80 ml 1 LB 93, RAIGAEE 15 MERERE T,
4 5mL, =4, 2HET 20°C. 24°C., 28°C. 32°C. 36°CIHIE FEI%, E¥% TR A 150 r/min
ks, T 4 he 8 h MERE WM ODeooo MY ERYE: THIE G20 HIBUE BT 10 ul BN 5 ml AS[F &
JE£ (0%o, 10%o0, 20%o, 30%o, 40%0) 1) LB W ARE 77, 28°CIHIE 24 F 150 r/min fEis B 1595, HAHAKE
=AFAT, F 6hy 12h. 24 h J5E ODgooo
3. ZERESh
3.1. R ERTFE

AR R T a2 B 3RAS 23 BRI, IRIRER 5 9 A1~A23. GBI S ANERHTIE R W, SR RN
A6 AT AR S B 5 BT (] 1(A)), Ja S 7 4 SRR IR B O Al — T, e deam 440 Abo Xf Ab
HBEAT R, A5 RN B0 EIEW S uly BB 5 ul KRB 10 pL =AM ACBRA T A A, EAR
AN 1.13£0.06 cm. 1.73+0.13 cm A1 2.44+0.16 cm (& 1(B)), W B K/NATR N Ab B 74 50E 20
BRI R
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Figure 1. Primary screening (A) and secondary screening (B) of antagonistic bacteria. CT. blank control; B1. 5 uL supernatant
of bacterial solution after centrifugation; B2. 5 uL original bacterial solution; B3. 10 uL original bacterial solution

1. FERERAIE (A) MERF B). CT, ZANE; Bl, 5uL BOENERLES; B2, 5uL RERKE; B3, 10
uL R &LE

3.2. BEIENEE

32.1. EREELEE
Ab 7F 2216E [EkR; 773 FAK R, £ 28°CEERFE 16 h 5 2 AR
W%, FHBEYEE A 2(A)), FEZRGPEEEIEFR, NEZKREATEEE 2(B)).

A B

Imm - 10pum

Figure 2. The morphological characteristics of Ab strain. (A). Characteristics of Ab strain on 2216E medium; (B). Gram
staining of Ab strain
2. Ab EIRREITSTSHHE. (A), Ab BIVRTE 2216E HEFHFE EMEEHE; (B), Ab EHMEZRRE

3.2.2. FFHEYFEE

X Ab BIFRI 16S rRNA BEATH SN, RIS 1495 bp 1751 #5i%5 51T NCBI $udfa &
blast /&, FZAHBVEMRIGEI 15 25T TURKIFFAIME RGKER, FFHIRER SN : Pseudoalteromonas
piscicida strain NBRC 103038, NR _114190.1; Pseudoalteromonas piscicida strain JAM 12932, NR_040946.1;
Pseudoalteromonas galatheae strain S4498, NR_178361.1; Pseudoalteromonas maricaloris strain NCIMB 2033,
NR 025126.1; Pseudoalteromonas maricaloris strain KMM636, NR_025009.1; Pseudoalteromonas peptidolyt-
ica strain NBRC 101021, NR 113971.1; Pseudoalteromonas peptidolytica strain F12-50-A1, NR_028676.1;
Pseudoalteromonas rubra strain ATCC 29570, NR _026223.1; Pseudoalteromonas luteoviolacea strain NBRC

DOI: 10.12677/0jfr.2026.132019 169 K=


https://doi.org/10.12677/ojfr.2026.132019

TR 4%

103183, NR 114237.1; Pseudoalteromonas luteoviolacea strain NCIMB 1893, NR 026221.1; Pseudoalter-
omonas caenipelagi strain JBTF-M23, NR_181150.1; Pseudoalteromonas phenolica strain JCM 21460,
NR 113299.1; Pseudoalteromonas tetraodonis GFC strain NBRC 103034, NR 114187.1; Pseudoalteromonas
tetraodonis GFC strain KMM 458, NR 114547.1; Pseudoalteromonas tetraodonis GFC strain IAM 14160,
NR 041787.1.
R EIR, Ab H k5 R ARAEE B0 E (Pseudoalteromonas piscicida)) NBRC 103038 #£F1 1AM 12932

FRN—HHE 3), HABMEREIE 99.93%F1 99.59%, KIL4: & EASFHESEE Ab WK R A H R

T -

Ab A
Pseudoalteromonas piscicida strain NBRC 103038

62 67

Pseudoalteromonas piscicida strain IAM 12932

83 Pseudoalteromonas galatheae strain S4498

— Pseudoalteromonas maricaloris strain NCIMB 2033
62— pseudoalteromonas maricaloris strain KMM636

100

87 — Pseudoalteromonas peptidolytica strain NBRC 101021
96— pseudoalteromonas peptidolytica strain F12-50-A1
Pseudoalteromonas rubra strain ATCC 29570

—— Pseudoalteromonas luteoviolacea strain NBRC 103183
99— pseudoalteromonas luteoviolacea strain NCIMB 1893
Pseudoalteromonas caenipelagi strain JBTF-M23

Pseudoalteromonas phenolica strain JCM 21460
Pseudoalteromonas tetraodonis GFC strain NBRC 103034

100 _|: Pseudoalteromonas tetraodonis GFC strain KMM 458
65 Pseudoalteromonas tetraodonis GFC strain IAM 14160

Figure 3. Phylogenetic tree of 16S rRNA sequence of Ab strain

B 3. Ab E#k 16S IRNA FHIM ARG L EW

81

52

3.3. BIERNEKEN

EERA RN T Ab FEAFNREMEE L FRARER, 4R ER, £ 20C~6CH, FEEIEREMN
Thm, HAEKHEE PR, R SIENE b, HRod B KN 30%0, RN 0%, %k JLTFA

/. K2
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Figure 4. Determination of the optimal growth temperature and salt tolerance of the Ab strain
4. Ab EREY R IEIR B R R M E
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4. ¥hig

AT F AR R S 17 T8 1R A D 07 08 B — RO 2SI H-VA BRI BB S PUIE PR Ab, &
16STRNA JE K| 7471 [ AR BRAAL 7 T 45 0 1% R R R R BB S B 5 B (Pseudoalteromonas piscicida)  B2E
B R i R A B R LIRS PR, Be A AW IR [16], Widyaningtyas 5517 M\ ED L JE V8 L4 AR
TR 4y B JE T MBS B B B (P. xiamenensis) STKMTL2 X iy 2 5 56 25 22 T Js I 1 B0 L1 $ A
H; Uzun Yaylact ¢ [ 18] MK F=FRFEIAEE o 40 B FMER A & B ML TR OS-9 X% BB (Vibrio rotiferianus) B A
SR G T, 70 B A S P B v I A B ELAR A 26.42 mm; JFES 1910 & MR A B S m8 Al a22,
J P AR = 35 m 2 A BV MNES o R S5 B A T ELENE, 1 B AS B 5 B AR IR B 4%
J7 TR B A B A .

WA R AN 2 A PROR S EAEC[20]-[22]. AR 23150 R IR IR AR R R, Rk
AL 2515 RGBSR BOHIH R KGR, o 106 CFU/mL A1 107 CFU/mL AL 1
RANRE, XSARMITHBEM Ab 1305 R /)N B 83 AR R I 25 SR — 3. BbAh, ARBFFE P bk
Ab EIBERFEPUE 58 T ARG B S R N, TR s HAE AR UE o0 . 2R 57 855 24 0 FU R IRAE
BT Ps1125 X &I ML NG RSPV A OBUE B A . 1B NG EIE MR B8 T B AR 3 To s s v,
RN I AR b 2 b o JEId IeRE g Seae e — PR s, HAM B FH 75 24 5 0 i B B e
fitki o B0 3 B IS IR b TR VR B A D 21 B B ()5 PR . IX — R IR U S AT FE LS B I SAR L, 4
AN S HUAE H AT e 32 SEAOR0E AR T AR R AMC S =4

AR AE B B P AN B IR S5 R SR R AN R, LR SRR S (528 C)YI RE R R E(25] [26], H X
[27 15091 58 2 DA 0 I T 355 9% 1A B 2R FEAIR T~ 20%o0,  FITEFR Ab (30%0)TEAE I B 2 5. R, 1EE F iR e
SINERT i A A[28] [29], T DUIE I I FRIEKAR LB, 1R R &S0 D IEH FF R (RIE 2 25~33%0) Al
FETR[30], FERFEAEHIAE 30%0, BERAEIREER AARAS B B AL T & A KM BT, 770 RIFHIEDUEH,
SCREA 168 B (R M9G8, M AR SR I P R A AU

E&WmE

AT IS R R A QAN ZRTtRI) “ 280 JE R I i S S PR 0 7 B i it 7 T
H(202410061191)% 8.

&E 3k

(11 MRifg4d. koS T (AN TEE SHBEHARI]. FEK=, 2025(1): 27-29.

[2] Ternes, M.L.F., Gerhardinger, L.C. and Schiavetti, A. (2016) Seahorses in Focus: Local Ecological Knowledge of Sea-
horse-Watching Operators in a Tropical Estuary. Journal of Ethnobiology and Ethnomedicine, 12, Article No. 52.
https://doi.org/10.1186/s13002-016-0125-8

31 X%, A83CHK, 25, 5. KON RBUEHAE N 7 8 52 LEURTEDHTI]. PUAEYAIR, 2026, 66(2):
850-866.

[4] Alcaide, E., Gil-Sanz, C., Sanjuan, E., Esteve, D., Amaro, C. and Silveira, L. (2001) Vibrio harveyi Causes Disease in
Seahorse, Hippocampus sp. Journal of Fish Diseases, 24, 311-313. https://doi.org/10.1046/1.1365-2761.2001.00297.x
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