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Identification of the pathogen responsible for causing hemorrhage in
Mugilogobius chulae and its transmission routes
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[ Abstract]  Objective To isolate and identify the pathogen responsible for causing hemorrhage in Mugilogobius
chulae, and to investigate its route of transmission, providing a technical basis for microbial quality control in M. chulae.
Methods The pathogen was isolated from the liver of diseased M. chulae. The morphological , biochemical , and molecular
characteristics were used to identify the isolated bacteria. An artificial infection experiment was carried out to assess the
pathogenicity of isolated strains. Double PCR of Aeromonas hydrophila virulence genes was used to screen samples of M.
chulae, Brachionus plicatilis, Artemia nauplii, and water. Results The dominant strain PYMc15~-1 was isolated from
diseased M. chulae. The characteristics ( API ID32E) of PYMc15—1 corresponded to A. hydrophila. The gyrase subunit B
(gryB) gene sequence of the strain possessed high similarity with those of A. hydrophila registered in GenBank.
Phylogenetic tree analysis of Aeromonas based on the gryB gene showed that strain PYMc15-1 clustered together with A.
hydrophila. The hemolysin (hlyA) and gas lysin (aerA) genes could be amplified from the strain PYMc15—-1, and the
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median lethal dose (LDy,) of PYMc15-1 to healthy M. chulae was 1.2 x 10*cfu/fish. Wild M. chulae, Artemia nauplii,

and wild B. plicatilis were positive for pathogenic A. hydrophila, while the closed colony of M. chulae, indoor cultured B.

plicatilis, and seawater samples were negative for pathogenic A. hydrophila. Conclusions

A. hydrophila can naturally

infect M. chulae. For wild M. chulae, living feeds are potential vectors of A. hydrophila. A. hydrophila should be tested

when introducing M. chula and living feeds.
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¥ [ B W 5% £ ( Mugilogobius chulae) J& T 7 )E
H (Perciformes) MFFE AV H ( Gobioidei ) %P f§ i R}
( Gobiidae) . fifff F F§ £f1 J& ( Mugilogobius ) , 7 ¥ [E F4
T RIS VG RV 30 o T 48 )32 A0 A e R S
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/N HRHEIE B A K R A e R
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ANTR] AHAHSCHIFFE AT H 3, AR SO BT AP SRAE Y 1R
HE 1ML B B A AT 0 5O B, AN [ R U Y T
KRV AR A SR AT T A I PR S
ot I AL R v AR, A R B A0 T A ) o o A
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60 5,30 MNMEFR,72°C ZEMH 10 min, aerA Fl hiyA F&
PRIACE PCR [ 45 1F 4:95C 4 min, 94°C 30 s,
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Table 1 Sequences of the primers used in the experiment

e R SIMIFSI(5°-3") P (bp)

Gene name Primer sequence(5’=3")

Size of products(bp)

5 GCCGAGCCCGACCATCTTCAG &75
& AGATCATCTTGTCGAAACGGGC

hivA ACCTCAACGTCAACCGCAAGAT 376
4 GTCTGCGCTTGTCGGTATCCTC
GCAGAGCCCGTCTATCCAGA

aerA CTCCAGCCTCAGGCCTTGAC 1332

WEFRHE 28°C (180 r/min E 155 5% 24 h, BB IR 1Y
B 6000 r/min B0 3 min J5 , 35 I, JoBE A FEER
KR ATB M SO R SF LU B2 1. 8 x 10°
~ 1.8 x 10* cfu/mL, JEHR il FE i B 0 55 £ 35 P
HEAMA, B 10 BB, ME s i, AR VRS 0. 02 mL
W, RIS IR A PR KT R 2 N TR e 0 R AR 4%
WL K FEH KR 25 ~ 26°C iR 20 ~ 22, K
CSRAET B IF S i 355 At B 2058 10 d, $%
JE 1Y 5 A UL B ( median lethal dose,
LDy,) o MERGYJ5 i bR BH 8 100 4 A S ik 4 40 Pk
AT 40 TR 40 5 A (] ) JRke g
1.2.4 SR JRAEREIEE AT

(1) FERCRAE

2016 4E 3 J ~ 6 J, 5e)a WIS IS | % &
R VD LA R HE N I V25 > 4R B A R 2 £ (3 3 b))
3.5.8 A AR SL g & 5 m IR R e B P RE (4 ~
5 AW KK 2.5 ~ 3.0 em, 3£ 3 HER) 5 iR B
Vg A A M | EE N R VS A S B AR A e (4% 2 it
) ,3.5.8 Ao nliAZE NG F 3 (33 4itik) ;
TS R 4G S RT3 KT 6 AR e AR
AU ;3,58 H 43l B S 119 R SR Vi /K A P A
BEAKFE D (45 3 K)o A HERFE IR 5 a0 T .

L BEHLE 3 BRAF R fa i gL SUR A — A
FE 5 b L O AE S 25 T [ ISR K B A B
I ke K ER B 28 + 2, 7KL (28 = 1) °C, )R 2000
Lux WAk 24 b J5 , 3000 0% 0 OG5 SR 4835 10
TR 3 U HL0. 1 mg(HFE ) g 2 IC s 4R AE R —
ANEE S # B B 300 H 204 WIS 3
HEAIRYE 3 UC, B0 1 mg (HEHE) F8 HUFE D —
it 5 7K« BEAILERUHT W K SR Vi 7K ORI B o 3 A 3 5 4
K% 10 mL — RS

(2) B S Ab P

T AT R IR A2 i B R A3
J& FEAARBRLE 19 A K BB 2 K 5 7K FE 8000
r/min 2.0 3 min J5, 3 FiE, H 10 mL K&

7K F 25 28°C 150 1/min BEE ISR 12 h J5 B 2
mL B 12000 r/min B0 WA A TR, >R H 41 1 2
PRIZH 0] £ R, DNA

(3) B s

F2 1. 2. 2(2) B9 5 36 X g 7K PR M 1 7 ) kR
hiyA Fl earA BEA7 XU PCR 4758 | 46 I S0 M g 7K
ST

2 &R

2.1 ERESHRE & WY mwAEIR

AR IR IE B IAR R PR RBFDUR, 6 1 N,
D7 3Rl 5 S (L O AT T Ah ) £ b 7 a5 T A A g
fig NGB L I, 8 SR i 5 RS T D R AR
K FRBEAT A I IR ZL ARG
2.2 HEBEHRESSELEE

I AE PR SHL 76 A 4K fg I 358 457 0 15 R A48
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J&,PYMcl5-1 Wik 2 FE M IR A EE 3R
G HARZ 1.0 ~ 1.5 mm, A5 ERS 0, #22
QYA 7R B AT RR, A S i BHPE . ATB
4 Bl 4 D 2 (A S S g K AR BRI TR 4 s AR
1D:99.9% ,T {H:0. 72, HE4l AL &5 - 0L % 2, [l
YL S RS B L PYMel5-1° A Akt 5
PYMcl15-1 —%%
2.3 gryB EEF 54

BE PYMc15-1 &M /KM gryB FEH 5]
Y PCR " 144515 800 bp /24 H Y F BL, hiyA A
aerA BEPIE PCR 4715 4k45 800 bp 1 1300 bp 72
HHAB(E 1), gryB 77975 Blast 73 Hr 4k
B8, ERE PYMc15-1 5 GenBank |8l iYFE /K<,
PO (B S KX822741) [R) U M 5t 5 (98.5%)
FFE PYMc15-1 gryB J7 51 25007 7R, PYMel5-
1 SREKSPME HARRIE (K 2), LiRgiRE
B, B RE PYMcl5—1 A RE /K SR, JF HAA BT
IO
2.4 ANTIRE

N TR fg R MR 52 £ )5 56 2 RITFUR HHBAET
53 K 4 KoM SET AR AT 120 72
i, A R EFUK, AR 4 RIET-AAR I IEER A7
I ES AT RISV PYMe15— 1, P (0] I JRe e fd
JREUR B A, Y BARARURE AR, 2 B A Ut 56 40 25 1
PNB PYMc15-1 i g I 5
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R2 Hk PYMcl5-1 A fb % e sh
Table 2 Results of biochemical identification of strain PYMc15-1

HAbfE bR ERES HAbdE bR 4
Biochemical indicator Result Biochemical indicator Result
FrEERELFIFH Citrate assimilation + L-FiT R {1 % L-Arabinose +

A REMRER [ 1L Ttaconate assimilation -
2-Hi %L -F A B 2-Keto-Gluconate glucose -
H A& R A fL Histidine assimilation +

Z ZEHE Maltose +

H#E®E d-Mannitol +

N FRIFIAL Alanine assimilation +
3-FRIE-THREL 3-Hydroxy-Butyrate -

DL-FLR M4k DL-Lactate assimilation +
B8 Rahmnose -
NRER [R4L Propionate assimilation +

K Salicin
JXAREE R AL Valerate assimilation
4-FRH KRB R EL 14k 4-Hydroxy-Benzoate assimilation -
N iR Malonic acid -
d-% % D-Honey disaccharide -

JILEE Inositol _
S5-I - A 5-Keto-Gluconate -

HEE Glycogen +
L-A#iHE L-Fucose -
LR EL Kelly +

LTRER Acetate
d-7 % B D-Glucose
3 ZFREE AL Suberate assimilation -
1AL Sorbitol -
2 A4k Serine assimilation
WA Saccharose
Jili% 2 Proline
N-Z. Bt A i N-Acetylglucosamine
d-#% % D-ribose
33 H IR R ER R fE 3-Hydroxy-Benzoate assimilation

+ o+ o+ o+ +

T+ B =" B

Note. “+” is positive; “=" is negative.

M 1 2

2000 bp

1332 bp

1000
bp 876 bp

750 bp

4 :M 24 DL2000 bp Marker; 1 4 gryB J£[H PCR 7 #);2 7 aerA &
KA hly A FEPRISUE PCR 779,
1 B PYMc15-1 gryB 2EH (aerA FER AT hiyA
P PCR I v, 3k 121

Note. M, DNA Marker DL 2000. 1, PCR product of gryB gene. 2,
PCR products of aerA gene and hlyA gene.

Figure 1 Electropherogram of strain PYMc15-1 gryB gene,

aerA gene and hlyA gene of detected by PCR

ARV E B PYMel5 -1 B N TR e i 6 4%
RN, 2. 1x10° cfu/ml #RBEL L AT, A=
FRER K BR AL S g0 A TCAE TS, AR PYMcl5—1 XFIF
FEff) LD, AR 1. 2x10% efu(# 3) .,

2.5 ERESE AEYEMNRKNBFERKSEMmE
il

PCR Rl 25 5 o B AR MR R0 (1/3) (i HUTE
TR (1/6) FIEF A58 1 (2/6) 5350 K ) SO P g
IKABAMITE , 2 N8 B 5 H DL R R AR K R R
0 5 PR B /K S RS H 350 T g K MR

3 it

AHIEFE DA BB AR BT A8 I 43 25 3 P A bR
PYMcl15-1, YRtk AR L% A gryB LA
P A RV IEAE 2 AT, 56 Ry W K AR M B, I A [l
U JER T i A BRI R R, X R R LA
BRI BEURPE (LD, MR 1. 2x10% cfu) , IR H
T 7K S 56— R e JR e 8 K B TR 1 IR
il . WK R IR R R, T
FEAETOKAR IR R SE SR B b, B T3z 09 o M
A5 2R IRK KA Bk & v i, H v
BKFE IR R A LB R P KR A
W2 T E AR — = =R e e TP 44 5% )
(2008 4 ) HLAE 1Y 2P 5 o Jit , e 2R U™ s 45
(IR N 1= T | o A O ) R i [ S 5
TR K S50 0 B £ R §1) 2 £ 2 AT g 7K A BRL i 1 Uk
Yo S SO AP OIMLE AR E I 19 KBTS
i SIS PR LS S e L, B D £ Rl R K DL
9o TR IR, AR L I o AR R AR UE S (H B T IZOE
AR50 7K B TR JER Y 2 5 ] R I DR E IR 2
RIS DRI B T R IR KO AR T fiE
UK B O, RS R mEoK
AP TR X R BT R BE D £ S IROK SE B 2 L
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A.hydrophila DQ665884

98
03 _L_A_hydmphﬂa DQ665888

A PYMcl5-1

98 A.hydropila MDC2475 HQ442743

| A.hydrophila AY101778
100V 4 hydrophila CP000462

A jandaei AY987100

A.aquarioum CECT7289 HQ44271

A.salmonicide CECT894 HQ44268
A.media GU205212

77

A

A.culiciola MTC3249 AY 13099
.veronii ATCC AF417626

_{— A.allosaccharophila CECT4199
73 A.sobria CECT4245 HQ442698

A.pumctata AY987527

—— A.diversa HQ442757

| e |
0.01

TE: Wb UE B R 1000 WY EAETE.

100 b schubertii AT868402

Note. The degree of confidence for each branch point was determined by bootstrap analysis ( 1000 repetitions) .

Figure 2 Phylogenetic tree based on gryB gene sequences of Aeromonas

£ 3 HPE PYMcl5-1 X IR B0 L BRI 45
Table 3 Results of of challenge test with strain PYMc15-1 in M. chulae

BRI (cfu/mL) Rt 8 (2 T () FEGERIE  ofu/fish)

Bacterial concentration( cfu/mL) Number of test fish Number of deaths LD, ( cfu/fish)
2.1 % 108 10 10
2.1 x 107 10 7
2.1 % 10° 10 5

1.2 x 10*
2.1 x 10° 10 4
2.1 x 10* 10 3
AR K Physiological saline 10 0

gyrB JE i A E T A0 4 DNA A2 JiE il 7
B HAMSEE DR A 100 J74F 1Y F i 3L 5
KK 0.7% ~ 0. 8% , H i AL 4 16S rRNA P,
HARA KT, Rl iE FH T AR | 2 i FF
BRI 255300 0 P 00 DX A 2 1070 R B o
LAY £0 28555 JEU R 2238 20 A Fh, Horh 2B Rl R 206
AP L 168 vRNA FE A 51 437 TG ik A7 5% IX
Gy AT AR A S S R I K R PRL BRT 1) 43 B
Pk PYMc15-1 4T gyrB ZEHE M T4, HF5 5 E
IR IE 7K BB (5 SRS KX822741) [n] PR ik
98. 5% , 5 [F) J& AN [R) o Ay ek A< B L T ( HQ442698 )
VR IE T 91, 7%, s H 4 8 19 0 R, ] )
FESTEIE PYMc15-1 R g /K S IR , (H AR &
(A2 , W 7KL PR A B80T A R I 35005 12 T e
2O RRE S T s B, HA

SRTERE K S BT aerA FE R 5 BHPE ™ 15, He f i
SO FESOR TR K S P Y ] gerA BR
hiyA R F—Fp, o] UL aer A FEPI AN hiyA FEPRZ 2L
o g K AR TR e Ol SR B S N, AR SL G
X AR PYMc15—1 aerA JEP RN hiyA FE R HEATHS
T, 285 5 30 s Sy PEPE 5 [ 0 Ja g g 6 e, 3% P 32 TR ke
XU Rt B B PR, R4 Bk PYMcl15-1 3L
o PE G K LM TR

PCR A6y 2% B 1k B A1 K 780 52 56 3 g LA
SIS 56 3l ) T S WA R S A2 W v i) B
FBe, 7Rk e 14 28 52 50 2h W TR R vh A &
7T IR A A% 4 T A KT % 1 N A AR
REWIRh R, K ZBOK A 3 W 5 i 1% 5 LIKOF AR
BN ED ABFIER RGN hly A 3K AN
aer A FEPRFR S0 5| ) X6 A % £ S5 3o R AH DG Y £
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A WRE K S i AT B0 1 W K S T A
W Z5 5 R I0, BPAE U PR A | e RN B AR A S o A
rn et BHPE 2% B A A R HRORD Y AR A R e
KNS REEAE ML BN X5 Yan %77 Zhang
Y RBEF RIS R — B, AL PR
10 B T RE SO FRAE K % NG B 58 R
RSO KR M B 10 B O O R B S A
AT DA S 6 B Al 1 & R A 3008 e S Y 1%
o AFERRIE ASFEHERE 6 A pa dURE S A
1AMt A 0 1 v K BRI T, 2 D e A
o I 2 5 A 1) el B LY, ST AR W AR AT
REHEA o B A I 100, S TSLAEE P A4 0 PRk s 7 >R P o
3G E I S AR B it , I X A L R A W iR T
JE RGN | D42 ) O S i A W o i
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