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1.2 UEBRE&

ATBAH B - H 81 % 7€ 1 (7 [E Biomerieux A 7 ),
2 [% He A (325 [ Biomerieux 2\ ] ) o

AN TG 2B/ 2 N T mx 1 mx0.5 m/K Y2 it
AT, B AR & o
1.3 AEALFMENL6 S rRNAF TS 4

& 2 A AL AP T B B KK o3 0l 2 Fh
TSAREFI, 30 °CHE 24 h, ¥ H

ID32GNAE LI F 4, FHHATBA @2 B 3h % Y
HEATI 22 o
16 SIRNAXK A & 7] % FBacterial DNA Kit

KA A P ECAN B R L 4L DNA, JCE 7E4 °CUKAE
g i

16 S IRNA Y 451 9 2 BESCHR[10]5 s
I A4 95 °CTAE 5 min, 95°C 30's, 55°CiE
k30s, 72 °CHEAH60 s, 58 MI0MIEIR G T 72
°CHEf# 10 min; PCR)™ )28 L5 B 5E A L VK A U
JEBAET M SR AE Y ARG R /Y, Wy
%R | 1% 2 NCBIHY Blasthi 2 2 48 pE A7 3 1 5 41
53T o

1.4 HE£KiFM

AkwL  SEHESOHE T, B30°C
A FIELB 7 11 (160+5) r/mindi 1% 35 3% 8 hiy
WL-437 6 B, FH 22 BC i ASORE B Vv 2 0 2
£3.0x10° CFU/mLAE A F 7 W, #H20 mLFh
TR AN T 180 mLIC 1A A ¥ 85 77 3 119250 mL—
ke, W3 PAT, B30 °CHEFRAE 1 (160+5)
r/minff %R 5%, BIFR0.5~2 h, 4 HIHLS mLE; 37
W, MEODg H . VABTTE AR, ODgoofE N
YN AR AR 22 TR WL-4 B bR 0 2R Kt 2

BEMAKGHH  BIELBR (30 °C)
PR (160£5)r/minkf 756 hi Y WL-41E W , #E/0T
LB 7859 4k 1, 22 TG BG S0 240 T 3k 2 A
#Z3x10'CFU/mL, 0% TRMBEEE T, ¥
Wor%e TRWMBE D, BE5mL, H£100%,
BRI 105 V17, 5l FS. 100 15, 20,
25, 30, 35, 40, 45H150 °CIH IR 5 7546 th & 1
I, 4 hJe FHZE DG 3G 5 15 5% 0 TR V0

pHIEAT A R eGrm B WL-AT bR 53 0 2 Fh
FpHE N4, 5. 6. 7. 8. 9. 10, 11ALBE; 3
Fhrh, R R T YA B 43.0x107 CFU/mL, 3% F
TP IS, B AOpHE K 10817, 30 °ClH

W R E IR, 4 hJE F A R R E
S N7 G LN = 1) A
W 20 TR B TR ) s P ETSA AR |, T30 °C
FRER 24 h, WA A7 IGTE I .

HEA ARG A B WL-ARE RS0 R
FEHEENO, 5. 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60MYLBIEFRE T, 3 ol I8 B T T
WeE }93.0x107 CFU/mL, 432 T Jo I 3% 5545
HESmL, BAEREBI0E 1T, 30 °ClE iR
FA P ERE SR, 4 hg F2E I P A 5 8 3R
MR . R TR E SR a0 e, B Al i s
FERW A SR AETSAY-# b, T30 oCHREES
FR24 h, LN AT TG G O o

15 BEHNENEHME

H AT B 88 64 BRI YR 4l fb 15 55 1 240
Wk, R TLBRIZEFRHE, 30 °CHRi%(160+5)
r/mink% 3£ 8h, JH10.65%JC i Ak HHER K R B IR B
i4.8x107, 1.2x107, 3x10°F17.5x10° CFU/mL 44>
PAVRHR B, N s T S T B 5 6 (25+5) g, 0.2 mL/
B, BA10R, XI55 8 1 0.65% 0 7 A
LR K o SCERIRI K IR (29+1) °C, 4 KWL ZE S8
IR SOl SRIE T IE O, L WgET7d, ]
SPSS16.0 for Windows#Hk {4 4 Bl 115 40 B 19 2= 41
FHFEUE E (LCsp) o

B EATWL-4 B AR BOR M 6 %R Halife ks
FERE, A TLBAY, 30 °CIR¥%(160+5)
r/mink% 77 8h, JH0.65%7G 1F A Bk K K B O B
B 1.5%10° CFU/mL, J & 78 5k e il J3¢ 1 fi
(120+£20) g, 0.2mL/E, 43 AWH, FHHS50kE,
A3 S I B2 86 K I R (29+1) °CHI(23+1) °C, HEK
LB S 0 (R IR B e SRAET MBI, HELEiE 7 d,
THEAN [FZK IR T 5256 0 LIBT3
1.6 HARAIBHEF

WA, B G BE S RS B E M
IR Z 2% 0T AR, o B RR A TE 5 %40
M-FAR b, 30 °CREE 24 h, 3 BLE il Bl ) 4]
W Ay LA Ik

ARG ES % IR W5 TRkt v
FlFE B 1% 0 BE W% B TSARS 57 34l |, 30 °CHr
BEEEIR24 h, W TE R B LM . B W 0T R
FREL, DU Ay LA S e

I I3 TG P 22 SCHR (14109 J5 %, K T k2
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FRFE & 1% IR 80K TSA RS F2 34T I, 30 °CHf
EEIR24 h, W E A A AUUES B, W
W Ay 5 g g Tl 0 P

A7) KB A ¥ F Bacterial DNA Kitiz 7|
BRI I SL N ZHDNA, S 1E4 °CUKAR T 4
M.

HR A SCHK[6]4 BLA Il 3 (haemolysin, hly). 3t
1 3 H i (elastase, ela) Al JIg [IF it (lipase, lip)J A (1
YY) (F ) N H94 °CHiZE P S min,
94°C30s, 55°CiHk30s, 72 °CIE{#1.5 min, 5¢
30N E 5 T 72 °CHEfH 10 min,

®1 HABSERERNE. #BtEQEMN
FEfhEB R E 5|15 2
Tab.1 The primers of haemolysin gene,

elastase gene and lipase gene

HEE A

target gene

PCRII T HI(5'-3")

primer sequence (5'-3")

F:ACTTCTCATACACCCTGGAA

hly
R:CTTGAACTCGTAGGGGTAGGAG

F:ACACGGTCAAGGAGATCAACGG

ela
R:GCTGGTGTTGGCCAGCAGCAGGTAG
F: ATCTTCTCCGAATGGTTCGG

R: GCTGCCAGGACTGGGTCTTG

L7 R MR

BEHLTRIL20F0 S Hi b 259, b 0 6 ik
JHiE 215 AT [k fre ) FEY 405 I (SMIMY) | il e — PP s g/
&R BE(S2/TMP) i B g ng / B &% ne
(SD/TMP) ., fitf Jfie FH s /Y 460 BE (SXT)] . DU
FOM[MIRFE(TE). 2V R (DO)]. Wi i 25
ARP[ZEIERR (NA) . WD A2 (NOR). Rk A
(ENR), A AV E(CIP)]. &M AR HE &
(N). KKREZE(CN)., kK EAK), HHEER
(S)]. BHIBERL S 2FP 2 VIR (AMP) . Skl WE fi5
(CTX)]. BEREEEIE3Fh [ EE 2 (THD) . FURJE %
(FFC). Z B % (C)]. WL UFh [k M 22 A (F)] o
SR AR i ZAG A B L T 22 24 ) XF WL-4 74 Bk 1) B
ANHTE VR BE (MIC), 2 B [ [ SR R 55 36 & b
#Efk Z5 51 25 (Clinical and Laboratory Standards
Institute, CLSI)A5 L") W 17 bk 11 245 4 SRk
{8
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2 4R

2.1 EHRARIEIRE TN

WL-45 ATCC43 70078 ¥ 1 K 4 5 2 A= #f
AR, W HEERE . KR . RS
JBAME; P RRER . RIRER . . HA
i F1 A S 119 A= Ak B B AR ] (62) . PCRY™ 4 WL-
4FIATCC43 700 FEAY 16 SIRNAKE N, RAG K
251500 bpfy v Bt , DI)F f5 il ik P 8] L xs, W
BRI A L 3599.9% , &4 A A AL BRI M2 16
STRNAJFHI 43 A7 485 J , UFE S WL-4 58 bk 5 Sk &7 11
AR
2.2 EPREVEKHHE

WL-4E ey LKk 30 °CHF WL-45 kAL
KR4, 0~1 hEWHKIIBREN, 1~5 hEREEMN
XA KA (E D

BEAWL-4 BHRARKGH  WL-45H PR
5°C~50 °CIR EEJE RN, Bnl K, &idmE
KR 230 °C(E2).

pHAE X WL-4 8 AR 2 K 69 % v 4 TR B 77 i
2% pHAHL A 40 T8 90 9 7E TSASE AL 2 ] 55 5% H AR
M —TR %, R G FR4 hE BRpHIE 4R 110 85
TR TSAT-H b A7 40 b 1 5 A= K40, R
HB B IR ALY B — P . WL-4 Bk TE
pHS~10MEF AT A K, F&id A K pHIE N
7(F3), TipH{E 4RI 2 S BT .

& EAVL-4H A K F o8 R P ill]
2R B 40 T 1) R 7E TSASE AR L 44 AT 855 55 H AR 1
M — TV, PR SR4 WS EREE N 0~301 1 %
WITETSA- M b #RES % ALY B — TR %, T3k
J& R 35~60 1 15 35 W 7E TS A AL b 15 37 1 1 7% B
AR FE m MAE, RE R R B R 60RT H R L5 B
/N = A SRR YR, U WL-4 58 KR 7E 0~30/1)
HEEE N R, Bl ERKEE RS, $hE
15 T3S X I R AR ) A K AT IR (KD 4)

2.3 BRI SR EUR

S K A (29+1)°CHY, WEEL d, BT
WL-4TR (1) 5 685 JF 4a AT~ , 1 &8 1 BLET ik
A, B— . TRIETS I 568 Py A B
B, B/NEBE, = RIGT N5 6Py T
. Mg BB S s IIFIE A h
SrE LR R, S RE AR AR,
PN TR e Al 90 28 (LA i Ik o 3 3 SPSS
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R2 SFABS BB ATCCA3 T008E FIWL-4k B9 4 IR 4 (L 45

Tab.2 Biochemical and physiological characteristics of A. schubertii ATCC43 700 strain and WL-4 strain

45 R(BATE+/BIE-)

45 R (BATEH/BIE-)

E i ATE] positive(+)/negative(—) result EX e positive(+)/negative(—) result
biochemical item ATCC43700 WL-4 biochemical item ATCCA3700 WL-4

L-BiT (4 L-arabinose - - IK#F salicine - -
Z. 1 #isodium acetate - - 22 TR [Fl 1K L-serine - -

— WA ER
A f&m — — M D-saccharose — —
sodium malonate

5N [F
W.E&M E.ﬂﬁ . - - L- R Z=HEL-rhamnose - -
acidepropionique
D- L1 Z4EED-sorbitol — - Jifi%BZL-proline - -
X EANIE

R)ﬁﬂ&mﬁ{% — — D-# & BED-glucose + +
acideitaconique
2- i KL N

EH%%] %‘#ﬁ, — — D-#Z#ED-ribose + +
potassium 2-cétogluconate
F* R

- - Bl Fglycoge + +
acide subérique B glycogéne
S-AREE MR £t B B N-Z. B B4 . .
potassium 5-cétogluconate N-acétyl-glucosamine
3-F2HE-T MR thacide _ _ 4-F2 5L HR #; [Facide 4 4
3-hydroxybutyrique 4-hydroxybenzoique
DL-FUER B 3 3L L acide B B
acidelactique 3-hydroxybenzoique
s £R
D-% —}# D-melibiose — — *?.%ﬁi&mﬂm + —
trisodium citrate
JULEZ inositol - - HEFRF1L L-histidine + -
oA i [
L FERE L-fucose — - Bﬁﬁ&mlﬂﬂﬁ + -
acidecalérique

D-H # B D-mannitol - - JER #h acidecaprique + -
D-% %4 D-maltose + + % A1t L-alanine + -
LB oxidase + + ¥ 1M hemolysis + +

0.600
0.500
0.400
0.300
0.200
0.100
0.000

OD600

02 4 6 8 10 12 14 16 18 20 22 24
B [)/h
time

"]

1 30 °CE}EF{R45 S B E WL-4E PR EY 4 K Bl 2k
Fig.1 Growth curve of A. schubertii
WL-4 strain at 30 °C

16.0 for WindowsH 4 4 Bl 1T 5 WL-4 5 #£ 19
LCsy, 453 M1.2x10° CFU/mL(#£3), MiEYe T
ATCC43 70004 1Y S8 W A7 A0 T, SEH 25 )5 ff
H, AL A B 56 A AR R

fii FH 1.5x10° CFU/mL¢ B i WL-4 18 i) I1E s 13
SRR R D68, K EAE(29+1)°CHY, Sl (15t
TR IK66%, MK N (23£1) °CI, JE& I i) 12 fitd

AT, SEE
W] o A AR (2 4) o

24 HHREAT

Je ], R B A B

AP A A R R R v . B8 BaE MBS B

EEgE R

WL-4FIATCC43 70078 ¥k 7F 5%45 F

M4 30 °CRPEL R FR24 W, BV Bl B
T IR (1 5-2) 5 7E 1% AR W5 TSA-H 1230 °C
FrFR24 WG, TR R LX) SR g Y Y B (151 5-
b); TE1%0 iR 80TSALS F Ak 130 °CHE 724 him
D JE B34 0 1 v Al (KD 5-c) 5 W P PR AT
PRI AT 1 . BRI T RORE
AR ARt . SRR 6 B RE  B
AR 3 W PCRY G, 7E ATCC43 70077
Pk 3K73379 bp A Be B hiyFE[Hl, 5 GenBank [ %
5K 1A W 7K S PR T (Sb) hemolysin ik PR (4 Ta] P52 3k
92%(E16); M WL-4FH Kk FATCC43 70078 ¥ I 43
TARAFS1551499 bp i Bt ffelakt M, 43515 GenBank
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Fig. 2 Effect of temperature on the growth of A. schubertii WL-4 strain
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'é 4.0 r —
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3 30 °CRfpH{EX TR S BB WL-4E R E KEIF M0
Fig. 3 Effect of pH on the growth of A. schubertii WL-4 strain at 30 °C
3 7
E 6t -
2ot
0.8
S
83}
=
=52
2 Ly (]
i 0 . . . . L . P I e Y . L . |
15 20 25 30 35 40 4

B SRR ETAA AR IR 1 (2520100725 elastase
PR 14 [ 95 14 35 99% Fl GenBank | % 5% 14 4111 47 <.
B (ATCC43 700)elastased P [6] 5 M ik
99%(I&17); i fE ATCC43 7007 % N2 WL-47# #k |
PR 8 2 1 i Bt JL 1
2.5 AR

WL-4 T o X it e 24 (it i ) P AR e . &2y
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Hs

salinity

El 4 30 °CR&#ENEF AT SERBWL4ERE KHF M0
Fig. 4 Effect of salinity on the growth of A. schubertii WL-4 strain at 30 °C

it i FE I | i P VI R A T )
BEREBERGRAR R % . IR . ABR) MR
FOX ST 2y W AT 25 P, X s i T S (25 R
WHRIE ., BiEE . MRV AE). &EMEFL
xR, RKEZE. FKRE), WIFREFRKEA
WE. MAR). B-WEERI (TP, ki
Ji5 ) Ko Wk il 2z TR 45 1270 25 W WU s AT CC43
TOOFH B Ik T % 0 PO AR LA i 25 ¢ 40, X R
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®3 29 °CHEFAHSBEMEWLAERFATCCA3 700E 3 S 289 N TRRER
Tab.3 Artificial infection results of A. schubertii WL-4 strain and ATCC43 700 strain at 29 °C
BIMETAURE

[ BV B/(CFU/mL) B/ )R accumulative death number Y% LCso/
strain concentration number 1d 2d 3d 4d 5d 6d 74 mortality (CFU/mL)
WL-4 4.8x107 10 10 10 10 10 10 10 10 100 1.2x10°

1.2x10’ 10 10 10 10 10 10 10 10 100

3x10° 10 1 5 6 7 7 7 7 70

7.5x10° 10 0 1 1 3 4 4 4 40

OC%HE control) 10 0 0 0 0 0 0 0 0
ATCC43 700 4.8x10’ 10 0 0 0 0 0 0 0 0 7t none

1.2x10 10 0o 0 0 0 0 0 0 0

3%10° 10 0o 0 0 0 0 0 0 0

0K control) 10 0 0 0 0 0 0 0 0

*4 TREBETHFEFSEBEWLAEKN 588 A TR
Tab. 4 Artificial infection results of A. schubertii WL-4 strain at different temperature
R R

JRYLRE/°C BRI E/(CFU/mL) /R accumulative death number TETH /%
infection temperature concentration number 1d 2d 3d 4d 5d 6d 174 mortality
29+1 1.5x10° 50 0 13 26 32 33 33 33 66
23+1 1.5%x10° 50 0 0 0 0 0 0 0 0

(a)

5 A SEMEWL-4TATCCA3 700E % HF HEFRELR

()W LT s (b)EE A BEE T (o)l 1y A 1
Fig. 5 Phenotypic determination of virulence factors of A. schubertii WL-4 strain and ATCC43 700 strain

(a) hemolytic; (b) positive for protease; (c) positive for lipase

197 25 ) B AHURR (525) .
3 g

WL-4 3 Pk 89 A R RIS R o, bk
1 e i AR KR EE 30 °C L ol A KR NS B
WA K pHIE N 75 BV H RGN 1L, SPAA % TR
G 7K 5 Bl W B R4 i 24 IR K R B £ 26

(c)

BRI I T T R DLIR K SR B K PR B 1 pHAE
RELAE6.5~8.5; AR WATHE K 2 H) 32 EFAAF o
i AT U e R A, X o R R RE A &A1
R AE KIS S5 R &5 N TR
SE A5 R WoR , BCP N R R S B S 68 A
(29+1)°CM & FoF & B IE T, MifE
(23+1)°CHI S T AR RIRIET: . AP RS &
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& e 40 %

500 bp —=
250 bp —=

&6 SFAHSEBEMEMEEPCRER
1. DNA Marker; 2. ATCC43700; 3. WL-4; 4. B %t 8

Fig. 6 PCR amplification of haemolysin gene of
A. schubertii WL-4 and ATCC43 700 strains
1. DNA Marker; 2. ATCC43700; 3. WL-4; 4. negative control

1 2 3 4

500 bp —
250 bp —

1. DNA Marker; 2.ATCC 43700; 3.WL-4; 4.5t i@
7 elaEEPCRER

Fig. 7 PCR amplification of elastase gene of
A. schubertii WL-4 and ATCC43700 strains
1. DNA Marker; 2. ATCC43700; 3. WL-4; 4. negative control

() 7K A Bl B0 1Y % R AT RRAE , SRR A
KRR R BT, 5 TR 57 58 2= 750 L 42 wij 981 By &7
AR5 A0 PR M AT JER L | R 1 8 2 A O Y R A
12 By AR N B R, T 2 R R R 1
PR IH BE R R T B, e A ) AR A (R
A 38 Y 5 IR GE K AR pHAE LA B 4590 35 1 2 K
Y HURPESL G 45 R B /R, ATCC43 7001
R I 0 220 P AR 25 4, X LA 197 24 4 3
B I WL -4 8 bR X B IS (SMM . SXT.
SM2/TMP . SD/TMP)J [ i 2 2% (FFC . THI,
O ¥ A T 251, X ] g 5ix L2 7e
IR SR A ok LS (R A KA G, 2R AR
WAk Ny, ZBUN LT 40T R 3 R 245 8 7 A Btk
HEAETEZ I Z 5, i 25 58 bk o 4]
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Bl 245 4 (8 FH A 35 i 38 . [RIEE, WL-4 78 Bk X
HEE. ZWHE. BEDE . R ESK
P AEVE A 0 245 W AT B A R 0 UM 7R K
PR EN A ER . 2R ER. B
WA R RS AR E SRR
L AR I AT B A5 o AN, 4R 2 BN R
B T X S P AR B A T 2, H
AP S VNI 1K =W S /U2 B T it S W N
P (HWL-45 B 200 H U, &0 PO AR WL-
AT ARAE R BRI BB 2591 & 5 R I T AT 1 3
A Rt — B RA WG T

A FE 5 S B WL-4 B8 Bk J2 XA S 7201 1478
J7ARAE v M DX 3R B 3 43 B B — bR G| R 5
R EN NG R R, R B SOR s i
EPAAFE S A AR S R ATCC43 700K T T A
ORTIRY RN O WA N ST Lt 0 | =
SR T I R U R BRI T S Y
TFo APMAEBEMEZ MR EER, EHT
YRR RS, 15 ARAS A M BE I ZE AL, (R i 40
WISt ER , SECIE T, 5BURH A %
YIS R gt 23 1 il 2 M A 8 R —
DA R it AN T LR B 1 O RRAE R RS A PORIE B
TR B R T KRR Y — R R )
Ko B 7 8 B 0N o 5 2 8 3R AR A G,
PP R B, RBP4, RAR,
WL-4FIATCC43 7000 #R#REA W Pk . &
T RIS M, AR S R B WL-4 5§
Fkieladt K, i ATCC43 7000 ¥R Y14 1 T hiyAl
elaF:H . WL-4TR BRI REY 1 B ALy L H, T REZ
TR AR 114 75 1 22 by HL At 32 R 4 5 503 e 22 35 A
fih 5 AT B IZ R PR Y U M AN 2 B I R
T, WRBERWEA M, Kannand 5
AT FEAS 43 8 3 HA SO R ISR AR
TR 5 YutakaSF A MRAE & 20 B 100 &5 10 R
PRI BRI BRI E N R
i B TR L 3R K IS 1 L N S B T 1 i
FEDR s AELET AT A SR 0 TR A s il 5 R A o LA
) o I B 4 TE o AN [ ke YR A AR B T Y
WA EER, SUF 5 REKME N EEFE
250G, BTG T A8 R 0 T o R
(A AH JC e T 50, B0 T 2R 7 5 3 P R JE] 1Y
K 2R M B K5 B0 P ) 0 OC R ERE A 2 —
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x5 FEFSLMBEWLARKMICK AYHEEER
Tab.S MIC results and susceptibility of A. schubertii WL-4 strain

2 RUBYET 2/ (mg/L) MICZ; R/(mg/L) K ¥yt
LR breakpoint MIC results and susceptibility
4 24
drug BUE(S) Z5R) ATCC43 700 WL-4
sensibility resistance
it iz 1] FR 4 s g <256 =512 <8 S >512 R
SMM
it flz P e/ Y 4 e e <2/38 =4/76 <9.5/0.5 S >76/4 R
SXT/TMP
i 2 — B s g / AR S g
e IR/ — <2505 s >20/4 R
SM2/TMP
T e g/ 4 g SD/TMP — - <2.5/0.5 S >20/4 R
Z i % DO <4 =16 <0.5 S <0.5 S
VU E TE <4 =16 <05 S <0.5 S
ZENEMR NA <8 =32 <0.5 S 8 S
IRNYL A CIP <1 =>4 <0.004 S 0.5 S
it 7Y £ NOR <4 =16 <0.03 S 1 S
i 7b 2 ENR <05 =4 <0.008 S 0.5 S
HHERN <4 =16 <1 S <1 S
KKEZH CN <4 =16 1 S <0.25 S
K+ 2 AK <16 =64 1 S <0.5 S
HHRS — — 4 — 32 R
ORI AMP <8 =32 32 R 4 S
kU5 CTX <8 =64 0.06 S 0.12 S
FHEEC <32 =32 <2 S 64 R
K e % FFC <2 =8 <1 S 32 R
FAEE 2 THI - — <2 S >32 R
BRI 2[R F <32 =128 <4 S <4 S

T - B /AR E L R AR L B R T IRLER AL CLSIFT AT AH G (1T 24 4] 5 A
Notes: -. no interpretive criteria provided for sulphamethazine/trimethoprim, sulfadiazine/trimethoprim, streptomycin and thiamphenicl in CLSI
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Biological characteristics and drug susceptibility of
Aeromonas schubertii WL-4 isolated from snakehead

MO Jinfeng', JIANG Lan’, WU Zaohe'"

(1. Key Laboratory of Aquatic Disease & Waterfowl Breeding of Guangzhou,
Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China,
2. Key Laboratory of Fishery Drug Development, Ministry of Agriculture, Pearl River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: Aeromonas schubertii had caused snakehead disease with white spots in internal organs, which resulted
in economic losses in snakehead industry. In this study, 4. schubertii strain WL-4 which was isolated from the
snakehead (Channa maculate xC. argus 3) was analyzed in relation with its physiology and biochemistry
characteristics, its growth characteristics and virulence factors, and its susceptibility was tested against 20
antibiotics. Its physiology and biochemistry characteristics were tested by using bacterial biochemical
identification instrument and its growth situation was analyzed at different temperatures, salinities and pH values.
In comparison with the type strain, 4. schubertii ATCC43700, A. schubertii WL-4 strain was almost same as the
type strain in major physiological and biological characteristics. Moreover, 16S rRNA gene of 4. schubertii WL-4
strain is 99. 9% similar to that in 4. schubertii ATCC43700. The results of growth characteristics showed that the
WL-4 strain's optimum growth temperature was 30 °C, optimal salinity was 5 and optimum pH was 7. In addition,
the WL-4 strain exhibited virulence to snakeheads (25+5)g in experimental challenges with LCs, being 1. 2x10°
CFU/mL. The WL-4 strain was positive for hemolytic activity, and elastase and lipase activity by phenotypic
determination. Susceptibility tests, which detected the minimum inhibition concentration (MIC) of 20 antibacterial
agents by trace double dilution method, showed that the strain WL-4 was resistant to sulfonamides and amide
alcohols, and susceptible to enrofloxacin, norfloxacin, doxycycline, neomycin, ampicillin and so on. In conclusion,
biological characteristics of the WL-4 strain were consistent with the occurrence of the disease with white spots in
snakeheads' internal organs which were caused by A. schubertii. In addition, the results of antibacterial

susceptibility tests may have an applied value in the control of 4. schubertii infection agents in aquaculture.
Key words: Aeromonas schubertii; growth characteristics; virulence factors; drug susceptibility
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