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koORT, OBEEYT, A4, RHEY, WARS,
FoH, FME, xR, o

(L) PKAESHRE W R, | MT 530005
2. TVE RSB A H AR G, TR OK AL YMERRE S E R ESSRE, T T
3.7 VEA R B DOK P EORHME sk, TP BT 530021)

530005;

WE: IR W) EET . FLERERTREARATHT RO FERD LHL oM
BENEEAMEBRANRE, AEATENFERCE. FESHLLIZHAE, ATRE
e oL I E O W M BUR M, DLAPI20NEA {4 % 5 f116S IRNA R T % & 480 48 & 19 7 i 4t
WEREHTEE, RAPCRY AR N FRANHFEF N XEAHZEFENL. REx, A
Brea vk meShmRE, HP B kKR BREI%, B ERME 2N, 3B AL R
ML H 5 A7 B FkAeromonas hydrophila ATCC 7966(CP000462) ) 3 % x* % & ¥, MM MHH
#99.8%, 2BRIEFu K B 5 A E B tkderomonas sobria NO.106(AB472903.1)8 3£ % % %
WAL, AR E99.9%. 6 F Ay 2 A SHOR R B b ey B AR E R Ak Actf der &
100%, ahal hlyFoAlt3E H # % 80%, ahp £ HAX20%; & 4 2L B A 30, ZESHRA E M H
A4 W DL A Act ahal hly Alt" ahp Aer 3%k, & SR EHRWO60%, H EEWHF HHEHE,
Act ahal hly Alt ahp Aer FuAct ahal hly Alt ahp Aer %18k, & §20%. ## 2 A6t & 4
EENERBE R I RE, RETAcFder 2B E W EHWHEREG A B apEHEHR

BRI T REZER, WEENRR I ZSZMHF NEEMEERNER.
KU T8 BRAMATE;, TARERE,;, BRFALEE; /4K

FESZES: Q933; S917

B F % (Clarias fuscus)/&—Fh 12 53 i LE W
7ML DR AT s B /N s, SZ B P)T M IX
JTRIBRENEZ . EHE, ERARIK™
w2 — BB AE TV A B g A T R .
EAESA 03 0y SRl rh A PR I A R A, — H
KT G IR W ENATHRA ., BHAC
i 8 0 R e A E KR T L I AR
R 08 RN ¥ = ¢ RN L Ly S i B (K 3
KA, Horb K L WOIRLRE S . B2 e
F S H e i R A R R B R, R R R B
Wi . 7o, RS E B SES0HE T

i BHEA: 2015-11-02 f&EIBHA: 2016-01-21

MHERFRERD: A

HH T (Clarias gariepinus) H 14 I F1 % &
PEVIAT 0 5L T 1Y 0 B M A R . A OCK AR B
YRS R TE R R, ENAEE E R
TORE AT R, R KIS IR AN 2
.43 ) X6F 8 5 RN B VD K (Trionyx sinensis) IR 7K X,
BA B Y B0 T 5 R O R R DG v R AT T
FE o HIR DAY O B8 B R 1 B T AE A I T K
HBUK 7153 ) B R ABAR G M p e il . A
WEFEXS VU RS T . b B AT RSN
fi % B 7 S8 R R MEBE T RE B B R AT 0 D TR 1Y
I AEE L BUW I E K BT hly . Aer Alt,

BEIIE : TR B R L R A (20121305, RO [2013]35, B U [2014]525)
BEEE: &4, E-mail henry0779@163.com; # 4, E-mail: hj1351@163.com
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Act. ahalflahp 6P J) B E LA TR, &
FEAT B VU R T L G AT 3 A
F R MEFE T (55 T T B HE 6 B 7 e TR 1 5 217 17
Bl TR B B B0 15 B 50 B ) Ak A
RYRYAR G, A R0y 45 8 i 2% R PESE T2
JRH O B TR B R AIF . BRI TR i 1 R 2
W 45 SR IR AT S 4R IS % |

1 MRS TTE

1.1 SSIEMR

R FERSR B PR T . il B E AR
H LS FER IR Y, A 16~20 cm. @
FREA T80 g 7T i R S AR, MR Y
25¢g, KK 12emA Ay, WG EHAT 1S AR
B IR, LU0 A RE AL AR SR IR R AT A0 T o
iy TA it B H TG D TR R e S AN TR L S 5
M.

38 5 SRR B IR A S il B s B R AL A
BB A BR AR, LB . APIAH A %5
7 4% S AR O L B K 0 2 I Ak A LR
Al

PCRY" 51y i A= T /B TR AR 55 (b
A RS El 4 . 10xPCR Buffer, 10mmoL/L
dNTPs. Taq DNAJH . 25 mmol/LJMgCl, .
ddH, 0¥ FE A TR (KE)ERA R . iR
WA F 3 [ Invitrogen/A ) o 2l 5 F [F 41 DN A
BRI & A A6 KARA R A FRA A
1.2 LWH*

BRI B 5 B R A S
FIE, HEITERIR, AR 8 ) B
JEMR o TG Ak AR a0 E L ORFE L B
JUE VR SR L SUBORE 43 i AR A E AR R
FRIL NG M BEAG B 7R3 R LR, 36.8 °CHEFF
24 h, PEEE BN H R, SLoifb)E

ZRHE 4 °CIRAF & H
AARRHALES SHEHERE

He AR SE PN Ik, AT B AN TE R IR , IBOE Y
WIESR H 29, 10 °C45 44 T 10 000 r/minfs 230
min)i B FWE W, 40.22 umf#FLJE %% (Millipore,
3 )ik 8 AR AT TC TR UE VR o 0 TR B VRO A T
W SRR B IR 4L F36.8 °CREFR24 h; fd T
i 73 S S G 2H A HE ZH (30 /4 ), R M g i3
HE I S vk i S A T B R R, B RS

0.2 mL, XJREZH B4 0 Jo A BRER K, gt
Ja 43 3 TR K AR N & 22 351715 dAY 1R 37 00
ol

2 e

SBARGATRESE N TGS 20K
HEAT, B LRAE JC A 25T VL Jo A B ER K vk
T 2 A Al 1Y o1 B T R T 8 3R ) 0T I R e R
W, DA TR ol R SR TR VR R Al Tk A
10°~10” cfu/mL, #kHIK /N JE AR — B+
s, FEHLA SC IR AN IR, 302, i
2 G TR R, N IR R S T AR RO,
FETEST0.2 mL, f g B . TR, TR
AHTRI PR BE T 4% 2H o3 il fml SR 8 L, I SRR 15 d,
B RIC SR Z AR & AL T- 45 1 00 . AR 1K
N TR e S2 56 v 2 o WA BE A A B8 0 BIE LA
AT = 1 L VA = S B S N U R
fraife, MBI 5FEAN TR R . Wik
AFHE—BOW R BE, PSR LIRON TR S5 1Y)
Jr AT AR 2N TR YL S

20K S5 18] 1 7K R 4 FE 25~29 °CZ 1] .

DB ER AL i BT R X 43
TR AR B TR 7 /N - TR R AE 9 ol A R AR 1Y
Yoo RE MR HEATULEE , I EEAT A EESE g . AR
SIS A B TR R B R 22 IR, AR SR
FHPE, 3% FHAPT 20NEZ4 18 %5 E 2 G2 %) 41 15 b Ak ik
AL e .

A BEAKI6S IRNASTAE K& HE
DA AR AE M 5 FE R R 3 12 36.8 °CHi 24 Wi, G
DAARAE N RS Ve Wi 4 30 T TR 0 A8 v T TR G
Y DR . F B AR R AR T AR R A
I DNA, 20 °CIAAF&H; HtkE16S
rRNAJE K DU 8 38 FH 51 9 A7 PCRY 1S, 1E 17
514 fD1: 5-AGAGTTTGATCCTGGCTCAG-3', Jii
5% rp2: 5-ACGGCTACCTTGTTACGACTT-3"; %
A% (25 uL): 10xPCR Buffer 2.5 L, 10 mmol/L
dNTPs 0.5 uL, 25 mmol/L MgC1, 2.5 uL, 10
pmol/L E TG #4511 uL, Taq DNAR G
(5U)0.3 uL, DNA#AH2 pL, FHddH,O0%h & %25
ul; 94 °CHIZE S min; 94 °CZE1E30s, 58 °CiE
k45s, 72 °CHEMHI2 min, 29 EH; H&J572
°CIEAH110 min, PCRIZ N 45 W I Lh1.0%35¢ i 4 5E
Ji LYK T 75 (100 VR R T HL Pk 30 min)i#F 7 48 2
FHAE 5T 75 — B B BAR 2 BT R 58(WD-9413B) W
F2, AL B Y R K AR i O d SR 45 2R
PCR™ Wik e R AW AA FR2S w1 T
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LIBLAST(http://blast.ncbi.nlm.nih.gov/
Blast.cgi). ClustalX 2 DNAstarH iy MegAlign#X /4
AT AR 7 5 19 5 e AN AR B 2 87, FIMEGA
5.0 {4 1 4B 4% 7% (Neighbor-Joining, NJ)F4) & & 4t
KB,

mRB A E A LRGN RIETH IS
ZEHL 6*‘?%j}%hly M Ler M1 AP At M,
ahal " | ahp " BEEEAE N A RE S S W i AT
PCRY" MG, S5 vh i HI A0 25 A~ 55 7 2 R G 1]
Bl 5| B FPCRIY IR KU F B B i BRI (&
D) A FR 3 2 BB A T s, o s
& % (25 uL)H 10xPCR Buffer 2.5 uL, 10 mmol/L
dNTPs 0.5 pL, 25 mmol/L MgC1, 2.5 uL, 10 pmol/L
RIS #41 uL, Taqg DNAE 4B (5U)0.3 uL,
DNAMEMR2 L, FddH,0%M & Z 25 pL, PCRIZ L
FEJT M 94 o CHAS 5 min; 94 °CAE1:30's, 1Bk
45 s, 72 °CIHEMI2 min, 30ME¥R; &5 72 °C
FEAH 10 min, PCRES W5 LA 1.5%50 B B 5E st it 7K
J775(100 VELJE T HL 3K 35 min)HEAT %78, BRI AL
BAGHATINES, MR BE R B R Tk 5%
A E LR A R

2 4R

21 FEERKWERMERERDS

H R AR ) R . RE R, R
T2 R R R B AT S SR g, R A
B, HTTTLT b ) 2 B0 fa A s v g K e
K, BB, WMBERR, H 50 O ER
FEBERS 5 oA T L8 22 A S A 50 40 s A

N FE 5 - i 4O JUE R T U 56 21 2 v 3 4
FSERAC AR, 40 %5 HHZN-98, HZN-
500, HZN-198. HZN-241HIHZN-378, H:HHZN-

983K A T 1T, HZN-5003K HifidbH, HZN-
198, HZN-241F1HZN-3783K H EATT . SHRE#E
R VR OB S RARL, WE BRI . R EDL
WL RLh L CREY . eI a6, Wik
HAETE1.0~2.3 mmASE, BRHZN-378 B AR A Il
Hb, HARBYARR AR Y Ry pUs Il . o 2% IR B 45
B, SRR o 22 R YL e I P A A 1A
22 ANILR

T E RN T RS W LRI IR T
W 3E 7 FEBUIE R 47 3 F36.8 °CH 3R24 hJG A R m]
ULTE 5, TR S 0 TR I YRR G B A B AR UK B S
BTS20 15 A i 2 ULEE 34 oK Hh B0 i sl 0 1 3R
%, VRBHE) VR T AR B AT KR AE
T YA % i e T S R B AT REMEAS K

5B B RN TR R 2215 dif) 525 0
ZE, T TR B S A5 R AR T, 4 B AR X
LA EER S, NTREEEHHISA
SR IR AR LA RE IR o R FR HZN-50009 B0 1
5, FE 2 U Y S o X AZ 3R A0 () B R N
100%, HZN-3781Y 25005 /) e 55 , 200 N TR e 5 46y
ZAR A EIE R N 6.67%~20.00%, HATIKH BR
XiF 52 AR AR UL R 66.67%~86.67%(2)

23 WAEELETELER

API A4S W SHRYEJE IR 9 APT 20NEA:
s 5 R o, 3MRA BRIE TR 771 . EAK
A AL B B BkHZN-98 . HZN-198FHIHZN-
50034 2 v K S I B (deromonas hydrophila),
28R K U5 T AR AT B HZN-241FIHZN-378 14 % h T
TR B TE (4. sobria)(323),

16S rRNAK A 571 %52 SHR B R A
B KN 1.5 kbAY 16S rRNAJE N F BE (& 1), 3

®1 AMENEEMPCRIY. RABEERBIRHEXRD

Tab.1 Primer sequences, annealing temperatures and fragment sizes of six virulence genes in PCR assay

1A 5147 51(5-3") IBKGELEEC FrBERAMbp
virulence genes primer sequences(5'-3") annealing temperatures fragment sizes
hly F: ggc cgg tgg cec gaa gat acg gg R: gge gge gee gga cga gac ggg 62 597
Aer F: atg acc cag tcc tgg cac gg R: gtc acc ttc tcg cte cag ge 52 326
Alt F: atg acc cag tcc tgg cac gg R: gce get cag gge gga gee ge 59 482
Act F: aga agg tga cca aga aca R: aac tga cat cgg cct tga act ¢ 55 232
ahal F: cta tga aaa aga caa ttc tgg ct R: agg cta gat tag aag ttg tat tg 55 1132
ahp F: att gga tcc ctg cct atc get tca ggt ca R: get aag ctt gea gtg ccg tat tec 50 898
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Tab. 2 Artificial infection results of the five strains
e St ERWURRE PSR @f)ﬁi ..
WE ST ¥R (fwml)  (mL/JE) /e iy
. . S death numbers /%
test test strains test fish suspension njection talit
times numbers concentration  quantity 8h 1d 2d 3d 4d 5d 6d 7d 8d 9~15d4 MW
FH—IK HZN-98 30 1.86x10° 0.2 0 0 2 13 5 3 1 0 0 0 80.00
the first
time HZN-198 30 2.41x10° 0.2 1 3 3 6 6 3 1 0 0 0 76.67
HZN-500 30 2.21x10° 0.2 0 3 7 16 4 0 0 0 0 0 100
HZN-241 30 1.90x10° 0.2 0 0 0 8 8 5 1 1 0 0 76.67
HZN-378 30 2.11x10° 0.2 0 0 1 1 0 0 0 0 0 0 6.67
2 HE 2 30 0 0.2 0 0 0 0 0 0 0 0 0 0 0.00
control
%y HZN-98 30 7.53x10° 0.2 0 0 0 14 1 1 0 0 0 0 86.67
the
second HZN-198 30 8.59x10° 0.2 0 0 10 12 3 0 0 0 0 0 83.33
M HZN-500 30 7.89x10° 02 0 10 15 5 0 0 0 0 0 0 100
HZN-241 30 8.12x10° 0.2 0 2 8 5 4 1 0 0 0 0 66.67
HZN-378 30 7.88x10° 0.2 0 2 3 1 0 0 0 0 0 0 20.00
BT 30 0 0.2 0 0 0 0 0 0 0 0 0 0 0.00

control

R4y Ar 45 5, HZN-98, HZN-198, HZN-
241, HZN-378. HZN-500f%16S rRNAZE [H A Bk
/NGRS A 1444 1444 1409, 1345F11405 bp(&
SEY5 . KT364219~KT364223), XJHZN-98, HZN-
198, HZN-500, HZN-241, HZN-378¢) 3 K 3]
#EFTBLAST, Jf 5 GenBank 1418 Y 16S rRNA KL
BR800 47 TR VR M BL 38 A B2 2R 8 K 8 R 1) v o
SR W, SHRREIEE T, HZN-98, HZN-198,
HZN-5005 /& 7K < 5} B AR ffEAR ATCC 796619 2%
X FEE, FIERAHRIPE9.8%(K2); HZN-
241, HZN-378 5 i FT L T No. 106 1Y 6 2 C &
e, [FEAR AL 99.9%(1#3) .

24 FEESHEFREFEARESHHN
HOAE X 1

XFoFPEE Sy SE R I PCRY L5, SHRMG R TR ik
W T At der 280 FE J)EER, HZN-378 PR K
ahal . hly. AltFlahp AFPEE S5, FRHZN-50074
WAL, HARARRRRI B R ahp s T3 (K14) o

TESKRE R T, ActF Aerff) BA1E R 100%,
ahal . hlyM ALt FYE Y J80%, ahp i) FHAE R
L R20%, I FER B IL3FP, FESHRA B b
SY AT N Act ahal hly'Alf ahp Aer” 38K, 5 52506 B Bk
1960%, & FEMTE S FLH AL Act ahal hly Al

ahp' Aer M Act ahal hly Altahp Aer” £5 18k, %% 55K
50 TR R 9 20% o H 3k g 7K BRI AT HZN-98 |
HZN-198 . HZN-500""0 & Act' ahal hly Al Aer' ahp’
FlAct ahal hly Alt ahp Aer” 2FP 75 1 FEIR R, 20k
A E & Act ahal hly Alt ahp Aer™
Act'ahal hly Alt ahp Aer” 255 J1 LKL [m]) i) 485
e BT RS 6FP B F7 3 D B HZN-500 5 #k 0% /1 &%
i, CPHBIEAR100%; K ahp i 30k B R HZN-
98, HZN-198FIHZN-241%] 52 1 £ 114 - $4 B 3L %
HT1.67%~83.33%; HHEMF ActHll der 2FhEF J1 HE
AYHZN-378 TR MR B T 5 A%, RS2 50 0 1) ~F- 35 8
TEH H13.33%(F4),

3 iR

R AR ERERER

A CTH i 4 TR PR e S R R T A A D
ST 4B o AN FR g K TR R e 5 R A T
BERIBCIIAE G 2! B RS Sk B ISR A R il 1
B8 %) M P K B Y, IR BB B (Aeromonas
caviae)lB YL 5| L 1Y B A B FESHE AR, ANTE 5
AL B 15 7 B B R LR K R, R R
B BR 5| A A TR R R R TATR Y. AR
DN i T = 1 S S N T B S R e A DR

31
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Tab.3 Biochemical identification results of the five strains

S AR SR A
W5 15 H tested bacteria and biochemical spectra
detected items HZN-98 HZN-198 HZN-500 HZN-241 HZN-378
THEREH KNO, + + + + +
0K TRP + . N . .
HEIE GLU + + + + .
% R ADH + + + + +
JiR % URE
-£MR ESC + + +
H1k GEL
XA k- B-D A 2k LA
PNG
HE B GLU + + + + +
BT AFTHE ARA + + +
H#&hE MNE + + + + +
H R MAN + + + + *
N-ZBE-H & NAG  + + + + ¥
5 HE MAL + + + +
HEFERR L GNT + + + + +
2% CAP + + * + N
C. 2 ADI
IR MLT + + + + +
FrEEER CIT - + + + +
KR PAC
WURE T —HK K OX  + + + + +
APIBA PR AT 5 APT 7577754 7577555 7577755 7176755 7176755
positive code value
B PRI b 2] BN i Blreas FA A
strain source Nanning City Yulin City Pubei County Yulin City Yulin City
g R KA T L=y S O] L=y i 0L ] TR TR R T
identification results Aeromonas hydrophila A. hydrophila A. hydrophila A. sobria A. sobria

e FRORME, SRR REE K ORI, RN KRR K

Notes: “+” denotes positive, which indicates acid production or growth; “-”” denotes negative, which indicates no acid production or no growth

JUE . A5 AR AL S o3 B B 3R e K LA, P
B BIR IR S A AEY D s e ES T
PSS R — 20, B AR RAET R A
[F] o AW 50 50k s Dt AT 1) ok U5 b 43 3 oy B bR T
3k, m T HRNE AL B A R, RO R
o3 B B 2R IR A A s e SR I R T |
A I 8 32 SRR AR T AR AL, B BB A A e
IR R R R M B 2 £ A i A FIAR
WSS R, TE FESan i e g b, el —Fh
Jod S TR | i 22 AR AR B 0 228 R H A [) 3 i
PG R AN B« — I 20 IR T2 AP TE, X
Fh B G AE Hh AR 88 (Trionyx sinensis)™> F1 85 V0 ¥ Irp

http://www.scxuebao.cn

WA Wik, 784" —LR P IUER R ETT
PR B B 126 BORAEAE A AR AR K 22, b 20
i i S B A B2 i 7 AT AT B P ) S AR A
it XA HEAT B I o

32 MTFRESERENSNHNEEEEINH
LA

WF9E CLIESE b B B4 10 5 71 9K K
o L B 0 B AT
i) oy 2 Y I K BRI TR Y B ) Bk R B g by A
derd’, SCRFEIRERE K IR iR,
5 AerFE PR ) W 7K BP0 TR TR R X B (Carassius
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auratus) N ICFEM, B HFEHEB Maly" . ahp' .
Aer TR R J IR EEAR Y s B VDS 2T IO s 5
KA (98 S S BV Act” ahal® hly™ Al
o - - . - ahp” Aer' . Act” ahal” hly” Alt ahp Aer M Act" ahal
750 hly" Alt" ahp'Aer” 380", 7388 9 W VD% RN
0 [ W 7K BRI 35 T BE B R At ahal” hly™ Alt
. ahp” Aer FlAct ahal hly" Al ahp*Aer” 2Fh, X} ¥
Th S I EAE R N 100%, Act” ahal” hly™ Al
1 FEREEHEEI16S rRNAE FE PCRY HuE 8 ahp” Aer'j& FE W TE S H KA, Alt. ahpMahal
Fig.1 PCR amplification results of 16S rRNA genes of PRI XS TAT PR 9 B0 ) TR 5 XA S5
the five strains KRB, BV R g KSR T A B o g )

B, FEE HAct ahal” hly" Alt ahp® Ader”, hlyFl

68| MRESILHIR Aeromonas caviae

bp M ddH,0 HZN-98 HZN-198 HZN-500 HZN-241 HZN-378

2000

100

nt SHRERE drow

52,

1 FAHE R A.schubertii
18

ER R A.sobria

W& K S ELMUER | A hydrophila

63 S A A media
YRR A veronii
WEK MU A.hydrophila
| itk HZN-198 A.hydrophila
100 BiFk HZN-500 A.hydrophila
05 82 | W@ikk HZN-98 A.hydrophila

B2 =#HMEEKSEMEER16S rRNAREFIIRGELER
BN B RS X60409.1(JK RS HAE). X60415.2(5 S M B ) NR 119043, 1(FF A4 A ). NR 119044, 1(15 A< 5 AR )
X74677.1(FE KWL 1)« NR 119041 1(H [ < H i B8 ) NR 119045, 1(4E IR AT ). CP000462. 1(FE 7K <, ¥ f 1)
Fig.2 Phylogenetic tree based on the 16S rRNA sequences of the three Aeromonas hydrophila strains

GenBank accession number: X60409.1 (4. caviae), X60415.2 (4. trota), NR_119043.1 (4. schubertii), NR_119044.1 (4. sobria), X74677.1 (4.
hydrophila), NR_119041.1 (4. media), NR_119045.1 (A. veronii), CP000462.1 (4. hydrophila)

| Bk HZN-241 Aeromonas sobria
0 | WAV PR Asobria
F Rk HZN-378  A.sobria
— AR IR L A.sobria
99— SRR Asobria
ST A.trota
RSP A.media
97 WEKAHIIE A hydrophila
15 TEKS MR L Ahydrophila
0.001 SOl mg K pUE2 A hydrophila

B3 —HEMSEMEAIL6S rRNAEEFFIRGE L B H
FREFT: AB472903. (LIS A1) X60412. 201 FI B AR EE 1) NR 119044, 1(HE IS SR MU E2). X60415.2(5 H L MU B). NR
119041 1(Hh [A) T HE R ) X74676.1(7% /K T H I ) NR 118944.1(TE /K B MU B 1)y X74677.1(W8 /K "< 0 fi 74 2)

99

Fig. 3 Phylogenetic tree based on the 16S rRNA sequences of the two Aeromonas sobria strains

GenBank accession number: AB472903.1 (4. sobria), X60412.2 (A. sobrial), NR 119044.1 (4. sobria2), X60415.2 (A. trota), NR 119041.1 (4. media),
X74676.1 (A. hydrophila), NR 118944.1 (A. hydrophilal), X74677.1 (A. hydrophila2)
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bp M ddH,0 98 198 500 241 378 bp
2000 «

1000
750
500
250

bp M 98 198 241

M ddH,098 198 241 378 500

bp M ddH,0 98 198 241 378 500

2000
1000
750
500

250
100

E4 oMBEHEREAESKFEEHRFHTHEER
(a) ActH: I 7ESHR I JE B AR P 9 8 45 e (b) ahalB: ITESHR R R TP 04 8 45 5. () iy DL E SHRO J5 B R b i S 45 s (d)
AR TE SHR IR JE B R b I S 45 L (e) ahp2E D TE SPROD SR B AR h 3 1 45 SR« (D) der e DITESHROB SR B AR R 9 1 45 31 7E (a)~(DIT
B, 98 NHZN-98WH #k, 198 NHZN-198Htk, 241 NHZN-241i# ¥k, 378 NHZN-378 ¥k, 500WHZN-500% ¥k

Fig.4 Amplification results of the six virulence genes of the five pathogenic strains

(a) amplification results of gene Act in the five pathogenic strains; (b) amplification results of gene ahal in the five pathogenic strains; (c) amplification

results of gene //y in the five pathogenic strains; (d) amplification results of gene A/t in the five pathogenic strains; (e) amplification results of gene ahp

in the five pathogenic strains; (f) amplification results of gene Aer in the five pathogenic strains. In the figures a~f, “98” denotes strain HZN-
98, “198” denotes strain HZN-198, “241” denotes strain HZN-241, “378” denotes strain HZN-378, “500” denotes strain HZN-500

x4 SHERENGZEHERCNEREESHHNIHEXM

Tab.4 Detection results of six virulence genes of the five pathogenic strains and their correlation with pathogenicity

B )5 B B4 T L

[k73e2 EIIEEUES carrying case of virulence genes BICHEN % SR BICE %
bacterial strain bacterial species et ahal hiy Al ahp Aer lethal rate range average death rate
HZN-98 WK AR + + + + - + 80.00~86.67 83.33
A. hydrophila
HZN-198 W 7K S B + + + + - + 76.67~83.33 80.00
A. hydrophila
HZN-500 WK A + + + + + + 100~100 100
A. hydrophila
HZN-241 AN B T + + + + - + 66.67~76.67 71.67
A. sobria
HZN-378 TR R PR T + - - - - + 6.67~20.00 13.33
A. sobria

T R E AP, R A I

Notes: “+” denotes positive gene detection, “-”” denotes negative gene detection in the table

Actie EE T 1A, A #5707 hly B o AR
YR RERR, ahpd PR 20T B R 1 B0 ) TC 5
Wi, R EE R 2 A ALy R A ekl PRUTE Y Y 47D
BN, 55 R R A L3S Ay T N R 2803 Fh
TN, R AL ahal 2803 7 3 K Y B bR
TEOR S1 . B FH I hly™ Alf ahal aerA ()R F
SRR TE N S R AR B RN X akk D
PR SR M T S A R AR T, R
JHL B 9 B ) S B & At ahal” hly™ Alt ™ ahp®
Aer M hly Aer Alf Act' ahal ahp” 2Fh, FEEZAct
ahal” hly" Alt~ ahp” Aer”, 2708 775 DA Y 19 TR Ak XF
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oD I EOE Y R 100%, 4571 hly 5L R 1 B ik
o s AR I AERY RS R BE, 108K
b YR RSB B T A B O BRI R Sk
hly'Aer' Alt'Act' ahal ahp®. hly Aer Alf Act ahal’ ahp
. hly'AerAlt' Act ahal ahp Rl hly Aer Alt' Act' ahal
ahp” 4%, FE RNhly der Alt Act'ahal' ahp”, 5
70%, AT 5 10%, 4R 8 56 D3R 3 kR %o o
T I BOE 54 95.0%~100.0%, XiF /N BRI EPE 3
87.5%~100%, [FI 6k 2K ahalFl ahpEK # Actflahp
2R EE ST E AR X VD B BOE R TR
95.0%, XI/NEIBEIER T FERE-T.5%, HEK
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ahal % R () T AR R B V0 R/ B B0 1 241052
M) o

AT ST B SRS B e B 3 R R g IR A
FE RAct ahal hly Alf ahp Aer”, [R5 65 ks
B RAR B 1 ik, XA,
100%, HAEH7 ActfllAder 2805 71 2R Y IR AN S
PRI 1A, X SEg A i T Bt %{13.33%,
Bahp LRI, 0 7K BA T R il B
B T A BRI B N 1%, R ahp SERILE bR
PIECR TR EEAEH . AP AR
DRI F2 R ) B R R 5 i VD R 7K PR M T R R
FRRJ TR0 22 BERAHE , ahpE PR X 1
PRI 1 1 52 i 55 0 e A A8 POURX AR A R i 5
ZiRWAE, XFh2EFEE S WKRAEDEER
5% ¥ T L WF T RO UE S, (H R S S AL
Act'ahal hly" Alf ahp” Aer" () TR MR B0 11 5 1D 5
ML IR R — 3 R R A 5T 4
e, ahpBE KB I I 7K A TR X6 S 3 £ 1 B
FER G TR PN, (H A S5 1Y £
it TG R N A — 3 S R R A R OK R S
T AR TR B A R E IR R AT S
PRfRRE . E2BRIR AR, Rk anpRE )
HE DAL A TR AR R 5 1 B 1 SF- BB BOPE R L Bk R ahal
hly. Alt. ahp AFhEE J7 55 A TR B =1437.66%, iE
— Ak B i T Y B0 ) 02 2 R0 # 7 5E 1A P I
ERBEE R . RIE A TR S R, a7 A ahpiiA
TR W 7K BB TR 1 B0 T TR
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Isolation and identification of pathogenic Aeromonas in Clarias fuscus and
analysis of the correlation between its pathogenicity and virulence genotypes

LONG Su"?, HAN Shuyu"*", NIU Zhiwei"*>, LIANG Jingzhen"?, HU Dasheng"’,
HUANG Jun"?’, LIHongji"?>, LIUQi"? SU Jianghua"’
(1. Guangxi Aquatic Animal Disease Diagnostic Laboratory, Nanning 530005, China;
2. Guangxi Colleges and Universities Key Laboratory of Aquatic Healthy Breeding and Nutrition Regulation,
College of Animal Science and Technology, Guangxi University, Nanning 530005, China;
3. Guangxi Zhuang Autonomous Region Aquaculture Technology Extension Station, Nanning 530021, China)

Abstract: This study investigated the pathogenic bacteria of Clarias fuscus with fulminant death in Nanning City,
Pubei County and Yulin City of Guangxi, and analysed the effect of the six virulence genes on its pathogenicity.
Pathogen was isolated from the heart, liver and some other parts of the diseased fish by using conventional method,
then an artificial infection test was measured on the pathogenicity of the isolated strains. Identification of the
isolates was confirmed by API 20NE analysis and 16S rRNA gene sequencing, including a PCR assay of detecting
six kinds of virulence genes of the isolates. Results showed that five pathogenic strains were isolated from the
diseased fish, including three strains of Aeromonas hydrophila and two strains of Aeromonas sobria. The three
strains of Aeromonas hydrophila shared the highest similarity (99.8%) with Aeromonas hydrophila standard strain
ATCC 7966 (CP000462). Meanwhile the two strains of Aeromonas sobria shared the highest similarity (99.9%)
with Aeromonas sobria standard strain NO.106 (AB472903.1). Among the five strains, detection rates of six
virulence genes were as follows. Hundred percent of the strains carried gene Act and Aer. Eighty percent carried
gene ahal, hly and Alt. Only twenty percent of the strains carried gene ahp. The five Aeromonas strains contained
three virulence genotypes in all, including the main genotype Act ahal hly Alf' ahp Aer” of three strains (accounting
for 60% of all the strains), as well as the genotype Act ahal hly" Al ahp”Aer” and Act ahal hly Alf ahp Aer” of one
strain (each accounting for 20% of all the strains). Strain which carried all the six detected virulence genes had the
highest pathogenicity, whereas the one carrying only Act and Aer had the minimal pathogenicity. Gene akp played
an important role in pathogenicity of strains, and the pathogenicity of pathogenic bacteria resulted from the

synergistic reaction of multiple virulence genes.

Key words: Clarias fuscus; fulminating epidemic disease; Aderomonas hydrophila; Aeromonas sobria; virulence
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