EDKFERRE 2022 5 6 B, 29(6): 914-927

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.12264/JFSC2021-0325

2RI ARESFESEMENEEREBRESHEFEST

vRER A ERE, WAL k', Arw', THE Trp'

1. VE3E A i6 X AR PB 2= B K =Bl 2A A5 BT, PR PiEE 850032;
2. MR K F SR A BE, RS KM 450046

HE: AR fE(Salmo trutta fario) /& P8 R X 5 2 R K PE L BF 02 2 — A IR AR e 3 e MESE TR R AL, SR
I AR B A DY A B AR Y 2 AROEFAEHTA B, A3-2 SEATAN S S . SRy SEDAG N . Sl Il R | i 24 PR AR
GRS . 45 EoR, 2 AR SN T % 52 0 A% 85 % i 1 (Aeromonas salmonicida) B1 15 F145 #. il 7 (Aeromonas
sobria) A3-2, A HMIEE B1 X W AR 5 A 00 B BOR R, R AR AR A3-2 X AR AR BURME . R
S P B HEHA 10 BhEE S1 LN SRR (AerA. Act Fil hly JE[X) . ffisEf(geat. ahyB il Lip ZER) . 52 b
Z 45 (aexT, aopP Hl ascF-G H:[K), #iF(Fla FH); M EAME A3-2 #HA 5 Fhii LN S8 K (Act F1 Alt
LR, JMAhF(geat FER) . AL 2R Gt (aexT A aopP FE[H), A AR B1 Xk . PIRpisk, 58
. ANWE . AR, BERES 2 MR, U8 BRI, B RME A3-2 kAL . R
Je% . AN A WURER . DU E . HER R 17 FPOE a0, X RER . PSP, B e 5
Wl T B RS 6 P22y, RS AMTE B1 54 AmpC., gyrA Fil parC %5 3 R 25 3L 4, IR AR SR A3-2
A AmpC. gyrA. parC il tetE 55 4 Fivifit 2 5L, 2 Fifv <0 R B 1T fr it 24 356 T80 #r 1 25 SR S 24 R B AR — B, R EER
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il R By P e 4 T SR R

SR WAAE NN TR IIE: A E: WZGE 20

FE 5K S: S941 X kAR EED: A

W4 fiE:(Salmo trutta fario), #4446 5, i)
fi: | g, IR R EESE, JE &8 JE H (Salmo-
niformes) . £ &l (Salmonidae) . # . B} (Salmo-
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T=, LI R AE R Ry 20 5 0 AL IR 4 L il IR
E . I HEERER R REEAT e . BN S, BE
WA Z i i K, FIE 30K B A B
BRNHEIEE] T2 40%0 KRR MIET- %, AT
FRIE A 7R i 22 % 5 WIS, W N T RLEAL
ST AR 2 T BRI R, WO R B A AR
LR AL fil B 77 8 LA T B S ARHFST LAV i
HIA X AR 2= B K = B2 0 5% BT R 5 S b\ T
D352 0 2 R AR SO T AR SRR, X DA RO T AR
R P 3 B AR BN 2 BROLIAAN R S TR S 4 |
B S DU . B [l ) ke | i 24 3 DRAG: T A
RO, DU LR R MR T R, iR
95 I DR 12 W AR 22 B YR SR AL S ARG, 1T R
T A i R ASE A ft B 7 7 i fit R AR DR e

1 HE5FE

1.1 A

H 2R K T R (595.7+86.79) g/, R AT
J8 A VA DX A OB 27 B 7K 77 B 2 A 53 iy 7% 5 2
FEFHKIR R 13~15 °C, %% A 5.05~6.46 mg/L,
pH N 6.8~8.1, M A kIl ARE R = 2RI
PR ROVGR A R LA 418U IR
B, i MEERF R FEERA SR, S, R
WS RS MR A S I RE K, TR B
Ko PR BEH B AR ek B 1 G R 5 A YT
Wl FER 2 H He kb, (KRBT M(260.10+36.98) /)&
[ IR K 3R G 9 2R (TSA) . B FRIAE(NA)
VB IR W 7 35 95 55 (LB Tk 5t Rl W R A A
BN F] o it 2B A 8 8 25 SR 7 I T A 4
AP HIA R AR . 4% DNA $2HCRT PCR 5
T REREY THRARAF, YV 5IYERIT
W B A R A FRA F A
12 REENIBELEE
121 HREEMHSBEENK  BUERIME AT
ARk, WA N IERNAEEGL . JFAE. M@
figg S 9 L AL BRIBGHR 43 4 2L FIC B 19 100 mL = fA i
H, A 25 mL KB AE R K, FHIR 150 r/min
WL 30 min, HU1 mL b3 T 5 A BER K
B 107, 107%, 107 MR B, 43 BI1H 100 uL
IR EI IR AT T TSA . NA Fl LB AR L, HEFp

WIS 3ANEE, 15 C TR 24~48 h, K H
AN EF BB R 15 7 2 BB 2 22 R R B4R 34
WE, RERET NA BRKEFRE L H 2R84
WY, WARILRAE 5958 Bl Ml A3-2, 4l
K=Y 25% H i F-80 CH-AA=HH .

122 REEMESE., £EBEUNGFEYZE
¥F BB anaiiimy B1 A A3-2 45k
Fl T NA AR b, 15 C 5% 24 h 5T B2
Mg, BRI EIEER . BER . 5%
2. 6%M/K . fRfbE . MIREr . MR i{E: ., VP
RIS, IRE . KB, BERE . KA. EERTEA
H R )RG5, SRR U B itfT. 4l
WEFRY) B1 A A3-2 By 16S rRNA H Ay LR 4 14 %
HEMBIY 27F/1492R, ¥R F T : 95 CAF
P 10 min; 94 °C 455,55 ‘C 455,72 C 905, 32
AMEIREG 72 CHEMH 10 min, B 2 pL §7 5 7= 9 H
1% 1) BN A 4 e FRL Wk AT 1 S R g ARG, A )
GG B B SE 3G 5 %k 52 1 B 2 R R
AR FEDF, WF45 5% EzBiocloud £4 ¥
JEVEATIFSIRY BLAST e, #EF7 84 R ¥ 51 A
RIS BT, FRBCH L R AR Y 16S rRNA JEH ¥ 51,
FIH MEGA 6.0 H1 9 4B 4215 (neighbor-joining) 14 £
REIAR

1.3 HEEBHEASH

131 FEAHEAKN 25HKREK Bl A3-2
FEHZ] DNA, SEBEAEE P RiER 18 Ff
77 LR POBIHEAT PCR KGN, SIS B 1,
PCR W AR R AP FLT 2 I 1.2.236 47, HARYHE
PR 1% 7% B Bt 26 Jg Pl AT

1.32 AIEEKE  #tk Bl il A3-2 43078
LB B33 LT 15 ‘C F 555 48 h, RAERE TS
B AT R BE 2 1¢10° cfw/mLPY, fa
W AR EE T SR M IR 1 G, e R R
4 h Bl 4L, A3-2 UAIXT R4, A4l 12 Bfa, iR
55 B1 21 A3-2 414 ) A I8 s 1 5 0.3 mL X6 1 B
B, SRS 0.3 mL oA FER K . R0
B 4 RAFEEARIG A, KN (9.3+1.0) C, i
4AH(5.5£0.5) mg/L, 2 KK 1K, TEHGH
12 hWiEE 1 IR, MBS ARG L, S 15 d,
FF DB 1) STV 7 ff 3 5 68 2 o D R
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Tab.1 Thelist of virulence gene primer g2
7313 FIFFI(5-3") %741 /bp BARLRE/C
virulence gene primer sequence (5'-3") product size annealing temperature

hly F: GGCCGGTGGCCCGAAGATACGGG 597 62
R: GGCGGCGCCGGACGAGACGGG

AerA F: GCAGAACCCATCTATCCAG 252 56
R: TTTCTCCGGTAACAGGATTG

Act F: AGAAGGTGACCACCAAGAACA 232 66
R: AACTGACATCGGCCTTGAACTC

Alt F: TGACCCAGTCCTGGCACGGC 442 66
R: GGTGATCGATCACCACCAGC

Ast F: TCTCCATGCTTCCCTTCCACT 331 56
R: GTGTAGGGATTGAAGAAGCCG

aexT F: GGCGCTTGGGCTCTACAC 535 55
R: GAGCCCGCGACTCTTCAG

ascV F: GCCCGTTTTGCCTATCAA 807 55
R: GCGCCGATATCGGTACCC

aopP F: GAGAGTTGGCTAGCGGTGAG 490 58
R: TCCTCATGGAGCGACTCCAG

ascF-G F: ATGAGGTCATCTGCTCGCGC 789 55
R: GGAGCACAACCATGGCTGAT

gcat F: CTCCTGGAATCCCAAGTATCAG 237 55
R: GGCAGGTTGAACAGCAGTATCT

tapA F: ATGACCTCTAGCCCCAATA 550 55
R: ACCCGATTGATTTCTGCC

Fla F: TCCAACCGTYTGACCTC 608 53
R: GMYTGGTTGCGR ATGGT

Ser F: CACCGAAGTATTGGGTCAGG 350 55
R: GGCTCATGCGTAACTCTGGT

exu F: AGACATGCACAACCTCTTCC 323 61
R: GATTGGTATTGCCTTGCAAG

ahyB F: ACACGGTCAAGGAGATCAAC 513 53
R: CGCTGGTGTTGGCCAGCAGG

eprCAl F: GCTCGACGCCCAGCTCACC 387 55
R: GGCTCACCGACTTGGATTCG

Lip F: ATCTTCTCCGACTGGTTCGG 382 62
R: CCGTGCCAGGACTGGGTCTT

|af F: GGTCTGCGACTCCAACTC 550 66
R: GCTCCAGACGGTTGATG

1.4 ZHEulge 1.5 MZ5EER SN

KA Y EOE R AR B1 AT A3-2 XF 8 K
25 24 FhUR 299 A BEME . E R AT, Tk
HEZE 1x10° cfu/mL, B 100 pL %4 T NA F

M, SRR EANFZ AR, R 3Ik.15 C
Fr5% 18~24 h J5 M 4 B 8l B 4% (mm), 2R CLSI
P A: 1 25 Wy AR A 6 BAUE TR v A S T ok )
T

Krivk B1 M A3-2 FE4T 32 il 24 2L K] 2030
) PCR ¥ 34, 5149015 8 W3R 2. 32 Pt 2 2
RArA 7 K2 W2t 25 5604 | DU PR 2 28
%%ﬁ\m%@%ﬁ%%ﬁ\%ﬁiﬁm%%ﬁ\
B- PN ke it 25 B ) L B 2 25 36 1A
JHe & it 24 FE [ MRﬁWW§ﬂﬁﬁﬁ$§R
1.2.2 9847, HRFED ] 1% A B BE AR I H S ARG
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Tab.2 Thelist of drug-resistant gene primer 526

S5 S SIS H 697 4/bp @aﬁﬁl’i c
gene category gene primer sequence (5'-3") product size temperature
gnrA F: ATTTCTCACGCCAGGATTTG 516 58
R: GATCGGCAAAGGTCAGGTCA
gnrB F: GATCGTGAAAGCCAGAAAGG 469 58
R: ACGATGCCTGGTAGTTGTCC
gnrS F: ACGACATTCGTCAACTGCAA 417 56
R: TAAATTGGCACCCTGTAGGC
gnrC F: GGGTTGTACATTTATTGAATCG 307 55
WS 5 R 2K it 25 (PMQR) KL [ R: CACCTACCCATTTATTTTCA
quinolone resistance genes gnrb F: CGAGATCAATTTACGGGAATA 465 50
R: AACAAGCTGAAGCGCCTG
aac(6')-1b-cr F: TTGCGATGCTCTATGAGTGGCTA 482 55
R: CTCGAATGCCTGGCGTGTTT
0gxAB F: CCCTGGACCGCACATAAAG 523 57
R: AAAGAACAAGATTCACCGCAAC
gepA F: GCAGGTCCAGCAGCGGGTAG 306 60
R: CTTCCTGCCCGAGTATCGTG
gyrA F: CCATGAGCGTGATCGTAGGA 665 62
W s T 25 e E X (QRDR) R: CTTTGGCACGCACATAGACG
g:tlgro;g;lzt:ilit;ice parC F: GTTCAGCGCCGCATCATCTAC 245 56
R: TTCGGTGTAACGCATTGCCGC
tetA F: GCTACATCCTGCTTGCCTTC 211 60
R: GCATAGATCGCCGTGAAGAG
tetB F: TCATTGCCGATACCACCTCAG 391 60
R: CCAACCATCATGCTATTCCATCC
VU FF 22 2T 2 L A tetC F: CTGCTCGCTTCGCTACTTG 897 60
tetracycline resistance genes R: GCCTACAATCCATGCCAACC
tetD F: TGTGCTGTGGATGTTGTATCTC 844 59
R: CAGTGCCGTGCCAATCAG
tetE F: ATGAACCGCACTGTGATGATG 744 59
R: ACCGACCATTACGCCATCC
floR F: GCTTCACTGGCGATGGATATTTA 450 58
R: CAAAGTAATGAATATCGCCTGCC
TRl e T i 245 5 catA F: AAAAATTATATCCGACTCTCTTA 420 61
amide alcohol resistance genes R: CTTGAATCGATAAGGGAATATAG
cmlA F: TGCCAGCAGTGCCGTTTAT 900 59
R: CACCGCCCAAGCAGAAGTA
catB F: CCSAAYATCAARGTWGGGCG 320 55
Ees ESnrsE s R: GGCATGAYCATRGCCTCMGA
chloramphenicol resistance genes  cmlA F: GTTGGCGGTACTCCCTTGCC 240 55
R: GGCCACCTCCCAGTAGAACG

(¥4 to be continued)
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(8L 2 Tab. 2 continued)

SR ean 515 (5-3) Higrppep S XHEC
gene category gene primer sequence (5'-3") product size t:rlrllr;;:trlll%e
IMP F: CTACCGCAGCAGAGTCTTTG 587 55
R: AACCAGTTTTGCCTTACCAT
AmpC F: CGACAGCAGGTGGAT 510 50
(3 PA) Pk e S i 245 35 1A R: GGTTAAGGTTGGCATG
B-lactam resistance genes OXA-24 F: TTTGCCGATGACCTT 175 48
R: TAGCTTGCTCCACCC
OXA-23 F: TGTCATAGTATTCGTCGTT 453 48
R: TTCCCAAGCGGTAAA
aph(3)-la F: TGACTGGGCACAACAGACAA 677 55
R: CGGCGATACCGTAAAGCAC
acc(6)-1b F: ATGACCTTGCCATGCTCTATGA 486 55
S T 2 3 R: CGAATGCCTGGCGTGTTT
aminoglycoside resistance genes ant(3")-la F: ATCTGGCTATCTTGCTGACA 284 55
R: TATGACGGGCTGATACTGG
aac(3)-lla F: ACCCTACGAGGAGACTCTGAATG 384 55
R: CCAAGCATCGGCATCTCATA
ull F: CATTGCCTGGTTGCTTCAT 238 55
R: ATCCGACTCGCAGCATTT
BT 25 2 Sul2 F: CATCATTTTCGGCATCGTC 793 55
sulfonamides resistance genes R: TCTTGCGGTTTCTTTCAGC
Sul3 F: AGATGTGATTGATTTGGGAGC 443 55
R: TAGTTGTTTCTGGATTAGAGCCT
floR F: CACGTTGAGCCTCTATAT 868 55

A% florfenicol

R: ATGCAGAAGTAGAACGCG

2 HERE5HH

21 BEHBIFMAR2HAESLELER
A I 7 B %) B B L B R IR 5 2H 21

B 2|5 8 JE (Aeromonas) . G (G F B
(Achromobacter). 3§ )& (Massilia), iz BEFT
# J& (Sphingobacterium) . £ 77 i) 1 J& (Steno-
trophomonas) . f{/MT 1 J& (Exiguobacterium) ., A~
BT 1% J& (Prolinoborus) . 4 # #T i J& (Chryseo-
bacter i um) 1 L ifd 7 J& (Pseudomonas)%s: 9 J& 11
Fhan !, B85 2 BRICHFEbE BL FI A3-2, 2
WA R E R R L 15 CHFF24 05
AL 1~2 mm Ay | sh ST . Rt
W RAENEIE R . AR e S5 R (R 3)
RUTERR Bl 55 AR 3 10 A B A A e AR
AR —FL, A3-2 TR A R Y A AR R R

PEIEA —F, 16S rRNA SEF %45 R Won: witk
Bl (MT576565)5 Aeromonas salmonicida subsp.
salmonicida ATCC 33658" i[RI YE R 5 99.65%,
ik A3-2 (MT576566)5 Aeromonas sobria ACC
43979" KRETEE A 100%, H ARG AT MRS
—H(E 1), ZRERIRIEES . AR
16S rRNA JERN P45 2R, 2 BROCH 70 0l 4 5E Ry
£ PR fifd 7 (Aeromonas salmonicida) B1 175 Al
S A Jif1 7 (Aeromonas sobria) A3-2,
22 BEKBLIMA32FENERMBRESITER
AR B1FT A3-2 (855 ) ik DA I 245 21 2 7 (1]
2), TEARGMY 18 Fhag Sy EE K A salmonicida B1
#7110 Fheg J1 LA AMEE R (AerA. Act Fil hly 3t
(). ffisMif(geat. ahyB #1 Lip JEH) . #5300
Z %5 (aexT .aopP Fll ascF-G it [ Al #i & (FlaFE [A);
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Aeromonas piscicola LMG24783 "(CDBL01000074)
Aeromonas salmonicida subsp. achromogenes NCIMB1110 T(X60407)

88| teromonas bestiarum CECT4227 ((CDDA01000036)

83

Aeromonas salmonicida subsp. pectinolytica 34mel T(ARYZ01000167)
B1 (MT576565)
88-| Aeromonas salmonicida subsp. salmonicida ATCC33658 T(LSGW01000109)
Aeromonas molluscorum848 T(AY532690)
Aeromonas encheleia LMG16331 T(AJ458409)
64 Aeromonas popoffii CIP105493 T(CDBI01000096)

—— Aeromonas aquatica AE235 T(JRGL01000106)
—!— Aeromonas eucrenophila CECT4224 T(CDDF01000007)

Aeromonas rivuli DSM22539 T(CDBJ01000088)
_{ A3-2 (MT576566)
99! Aeromonas sobria ACC43979 T(X74683)

| Aeromonas rivipollensis P2G1 "(FR775967)

0.0010

Bl 1 BBk B1FA3-2 [ 16S rRNA 5 R Ge k(L
Fig. 1 Phylogenetic tree based on 16S rRNA gene of strains B1 and A3-2

F 3 HFHRBLI A2 BB A LYFAE

Tab. 3 Biochemical and physiological characteristics of strains B1 and A3-2

Aeromonas salmonicida subsp. masoucida NBRC13784 ((BAWQ01000150)

Aeromonas bivalvium CECT7113 T(CDBT01000022)

Aeromonas tecta CECT7082 ((CDCA01000001)

97 — Aeromonas hydrophila subsp. hydrophila ATCC7966 T(CP000462)
74 L Aeromonas hydrophila subsp. ranae LMG19707 T(AJ508766)

Aeromonas lusitana MDC2473 T(PGCP01000030)
Aeromonas veronii CECT4257 T(CDDKO01000015)
53 Aeromonas allosaccharophila CECT4199 T(CDBR01000068)

flEse i el B1 Kk A BB A A3-2 TH RS L T
test item strain B1 Aeromonas salmonicida strain A3-2 Aeromonas sobria
B RYLE, gram staining - - - _
izt motility - - + n
B2 R iR ornithine decarboxylase enzyme - - - _
W2 R LR lysine decarboxylase enzyme - + + +
K5 @R RUK fif B arginine dihydrolase enzyme + + + +
6% NaCl 7Kk 6% NaCl peptone water - - - _
KAt salicin - d - _
MR EL citrate - - - _
&M= glucose produces gas - d + _
HEBE sucrose + d + 4
H##¥ mannitol + +
i b A HaS - d _ _
M.R ¥ M.R reaction - + + _
V-P XN V-P reaction - - + d
JRZ urea - - - _
W74 raffinose — _ _ _
1124 sorbitol - - - d

4 ZAERE adonitol - _ _
ABE xylose - - -

TE: N Ak — B, d SRR e A 2 5.

Note: + denotes positive; — denotes negative; d denotes there were differences among strains.
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B2 Hikk A3-2 (a)F1 B1 (b)HTE 1A PCR K4
Fig. 2 PCR amplification of virulence genes of
strain A3-2 (a) and B1 (b)
a. M. DL1000, 1. act, 2. alt, 3. aexT, 4. gcat, 5. aopP;
b. M. DL1000, 1. aerA, 2. act, 3. aexT, 4. ascF-G,
5. gcat, 6. fla, 7. ahyB, 8. lip, 9. aopP, 10. hlyA.

A. sobria A3-2 #47 S FhEE I EE I AR (Act Fil
Alt JER) i A1 (geat FE PR AL 533 22 455 (aexT
1 aopP X)), A. salmonicida B1 B #kAK: i 41
TR (AL A1 Ast LK), BiFfFR T (tapA JEH) . Mg
AN (Ser . exu F1 epr CAI H& [ | T 54431 £2 5¢ (ascV
FEPR)FHEE (1af FER)AE 8 FhaE J1%EH; A. sobria

A3-2 HERAK HANEZ (AerA. hly Fil Ast FE[H) |
ZHB A T (tapA FEH) . E4MEF(ahyB. Lip. Ser.
exu il epr CAI JL (A7) | T #1334 2 4t (ascF-G #il ascV
FEPD)AHETE(Fla T laf JER)% 13 Fhalg J1 3L,
A. salmonicida B1 %% A. sobria A3-2 #i7 B Z 1) 7%
WAE- SR Ui ~YiIE e o

N TR 45 1 57, A, salmonicida B1
P AR 1 d I, faikiifsh et R H B
R, 55 6 RILAREIET: 6 B, 5 12 K A4
WAETS, FET-FN 100% (K 4). fHIZET W A ik
KPR I i A A R S K, I 7 i R et A
IEA S (KL 3), 5 H SR &0 W ARt i) 32 ZERE IR
FEAARL, B S 08 M B AR B G 5 7 i
FUH L0 IR B A LI A 2R R R BT L i N
g IR . WRSAE AR, X AT RE S N TR )
TE ST 0 A TR R B L R O AR R . A
sobria A3-2 $EFN R R 38 IR AT Al A S BB T
WG, XA LIEERAFIE (R 4. Kl 3)o XF AT

T4 ANIBPREER

Tab.4 Theresultsof artificial infection

ey s = BT/ number of dead fish
zﬂgu @@KE/CFU/HIL ﬁ{gﬁ@ﬁi/ﬁ ﬁEt%‘—_‘/%
rou bacterial number of 23t ortalit
group concentration test fish 1-5d 6d 7d 8d 9d 10d 11d 12d add up y
A.salmonicidaB1  1x10* 12 0 6 3 2 0 0 0 1 12 100
A. sobria A3-2 1x10% 12 0 0 0 0 0 0 0 0 0 0
Xt & control DR A BER K 12 0 0 0 0 0 0 0 0 0 0

sterilized saline water

Bl 3 R ER B1 (a Al b) IR BEZH (c I d)F A< B 19 I PRAFAE
Fig. 3 Clinical sydromes of Salmo trutta fario infected with strain B1 (a and b) and control group (c and d)
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Y ) AR e PR A T R T 40 5, 3RAS AL salmo-
nicidaBE Pk, & A. salmonicida B1 J&4< ¥k I 45 fik: &
95 1) = L U
23 HE¥RBLAA3-2 AR ERMZAEFKL
gR

RS H A 2 IR S [ I DR R S8 46 3 A AL
P23 (CLST) 2> A 4T 81 24 ) B0 36 $AUA T s 1 A
KSR RS B BT A Sk |
At . Zihrg . FISEPOAR . HFOREH . AN
VAR UK, RS 21 FhyTE 2 YUK, Xt
FH AR G g I R AR T B RRURS, XE TR B R T

PR 2GR (R 5) . TR RN A3-2 XSk
Fa. Aim . WAREH . RN E . ILIRER . DY
R HHR KWERE 17 Fhum 25 sk, Xt
AR g e v B RURR, WP R R L BB PR
T e S BT e L ol R R AR
PR 2 (R 5). RER B1 R A3-2 1 7 K2 32
P 25 3L PCR 4 #4545 R o (1 4), Ak
ST Bl H#E4 AmpC. gyrA Fil parC 3 Rt 2y
FEN, RS BATE A3-2 FRAGIINE] AmpC. gyrA.
par C Fll tetE 4 Fhiit 25 5& K, 2 Fb A< BA. it B A T 24 5
PRI Hh 25 SR S 24 RS A — 3 (3R 6).

*5 H#BLF A 2HAYGEEELER
Tab.5 The antibiotics susceptibility results of strains B1 and A3-2

P07 P B 4% /mm

, i/ ﬁﬂlilfl%lﬁﬁéﬁ.‘/ﬁ/.rr{m diameter of Eﬂé@.ﬁ .
?E%?J‘% (el standard diameter of inhibited zone inhibited zone susceptibility
antibiotic dose - N .

resistant  intermediately resistant  sensitive Bl A3-2 Bl A3-2

AW cefuroxime 30 <14 15-17 =18 50 39 ok fBuR
A ceftriaxone 30 <19 20-22 =23 50 42 WUk fUR
ZMF aztreonam 30 <17 18-20 =21 52 39 WUk fUR
HHEZE penicillin 10U <lI 12-14 =15 31 0 [ G I T E]
B ZE PG AR amoxicillin 20 <13 14-17 =18 40 12 (G B T E]
JHAJEH florfenicol 30 <19 20-22 =23 42 30 Uk U
R AL ciprofloxacin 5 <l5 16-20 =21 45 39 WUk R
Bk R enrofloxacin 10 <12 13-16 =17 42 33 Uk U
HIURER pipemidic acid 30 <21 22-28 =29 38 34 Uk U
PUIRZE tetracycline 30 <11 12-14 =15 25 21 WUk R
+ 7 #E terramycin 30 <lI 12-14 =15 27 20 WUk R
Z Vi3 E doxycycline 30 <11 12-14 =15 24 19 Uk U
BEFEE streptomycin 10 <lI 12-14 =15 22 23 WUk R
RKFEZE gentamycin 10 <12 13-14 =15 28 24 Uk U
FAREE kanamycin 30 <13 14-17 =18 32 26 Uk U
KULEEZE spectinomycin 100 <14 15-17 =18 31 29 WUk R
ZAiFE R tobramycin 10 <12 13-14 =15 29 27 Uk U
THeFRIEER amikacin 30 <14 20-22 =17 29 27 Uk U
itk i S5 IFEME - sulfisoxazole 300 <12 13-16 =17 34 0 LG B ]
AR EWEIE  trimethoprim 5 <10 11-15 =16 14 15 A A
EHEW trimethoprim-sulbactam  23.75/1.25 <10 11-16 =17 31 0 U ]
J % vancomycin 30 <14 13-16 =17 0 0 [ ET ]
ZHKiWHE B polymyxin B 300U <38 9-11 =12 19 19 Uk U
FIEF rifampicin 5 <16 17-19 =20 17 10 R ]
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Fig. 4 PCR amplification of drug-resistant genes of strain B1 (a) and A3-2 (b)
M. DL1000; 1. AmpC, 2. gyrA, 3. parC, 4. tetE.
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Tab.6 Comparative analysis of drug-resistant genotypes and phenotypes of Aeromonas Salmonicida B1 and Aeromonas Sobria A3-2

el
category

Zfi S FL T B1 A. salmonicida B1

HRAN B A3-2 A. sobria A3-2

[GESE-YN

drug-resistant genes

2 Wy R P R
drug sensitivity phenotype

[GESE-YN

drug-resistant genes

25 Wy B R T
drug sensitivity phenotype

M2 quinolones gyrA, parC U sensitive gyrA, parC UK sensitive
PUFRZE 2 tetracyclines - R sensitive tetE U sensitive
HAFH %2 chloramphenicols - UK sensitive - % sensitive
B-MBEIEZE B-lactam AmpC % sensitive AmpC WD 245
sensitive and resistant
M ZE aminoglycosides - UK sensitive - HUEK sensitive
2 sulfonamides - AT A - A i 2
sensitive and intermediately intermediately resistant
resistant and resistant
Z#kJE polypeptide ND TP 245 ND WUR AN 245
sensitive and resistant sensitive and resistant
Pl 22 rifamycins ND 4> intermediately resistant ND Mit24 resistant

TE: =Bk ND S AR A

Note: — denotes negative; ND denotes no detection.
3 itig

A e — b G | e R S
995 1495 JEL R, T JRL i (Cyprinus carpio)t*!, il
(Carassius auratus)! . #T % (Oncorhynchus mykiss)™”!
FI2E YN 41 45 fi (Salvelinus fontinalis)®¥14 £ fif 1
o AR — R DL - R R A
PEEOR TS AT RSO K L R . Rk
TR g RN IR 25 22 o £ 26 %) ARHIFSE A
SR AR R A P A B AR B R EE S A B IR
AR A3-2 55 2 MROE3E, AN TR0 %
AR EES T B MUYV AR i f G 1 32 B
R, (RIRFIA AT A3-2 HIVEA ZE 80 H 0% M,
S M ECR S # O TR IR G, X H R
FIHF BRI S Z B B A B B S B
R &5 5 5 AR S PRI BT 4 AerALAct,

hly. gcat. ahyB. Lip. aexT. aopP. ascF-G #l
Fla gy 10 Fhag 7 2, i AV i A3-2 {4
i Act, Alt, gcat, aexT Fl aopP %5 5 fizg JJFE A,
ABES AT Bl BRI A3-2 # £
() BE 1 R DR B RN f, 33X T R 2 A e < B R
B 1RGN R A3-2 B 25 S 1 R 2 A
B AMFFE 2 B HEHT hly F1 Aer A 3L PR 850 it s T
P49 2 B HH iR 1 O 2240, hly il Aer AYE
JHLAhBE A B A L L R A
SENRAZUE IS . . SR AR ™ H e F AR
ey FEFE Nz PP R E A (Flay s 590
TR . 228 Mo fa, HAE AR R v 018 &
FOZERRHE T 2 R SR, e g h T,
BEAh, MR EE(Lip) A3 £ H I (ahyB) &5 14 A7 7E#R
SRR RSP, MR R G (TTSOME N
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AT A 2R 41 TR S5O ML B AE 5T S, A SR SR X
ascF-G. aopP. aexT 7EAMF S AR, T #Y
ARGV 28 L G B n = 1 A
F, X AERET AR AN EEECEE, X
PR B B B A5 A SR VRSN, PR DA BT ) 4 i
TR B B 1 R, — Bt A fE B4, &K
N PR 2 i IR 45 Fh AR S D e, AT A2 2 A0 T Y
PRI ok 22 BT 9T 2 I AN 1 B0
FAN 5 B R e 0 5 7 3 7 AR SR SR G
2PN 2R R I FEE SR,
3 5L IR (AN TR 2 T BOAS ] PR R ) B0 ) 22 5%
fity 7 PR SN 3 aT A SR T R A B i
Bl &80 A nm B0 M, T AR R AR B
A3-2 HI A FIH BRI FE R

ORI A5 R B R AR EE SR B1 Xl
FriErY S fank o | Skt bn L Zitheg . BT SEPE AR
FAREE . ANV AE . UK, §EHERS 21 f
PUR 2GR, X R R W 2y, X 5ok R T
RIS YN £ 5 e Y 10 % fi A= PR T T 24 i X O 4
K433 SR RIS B B A3-2 XSk Ak | Sk Al
FAL &hEE . BOREE . RNV AR MEURER . DY
WE HERR KMERE 17 Fh YT R 25 YUk, Xt
B R . PSP, B SEREmE . 27 iE I
TR 6 Fhehmt sy, X 5B 8 R, K22
S 0 R AR RN SRR B T 25 1 A — E 22 70V,
AEES AN B1 AR AR IR A3-2 BB &
1= P 2 AR M, X AT RE 5 VO R DX A5 0 i
NP R KRR

T 245 58 PRI A 0 445 SR 3R BH R SR BT A
TR A3-2 #5747 (T 25 5L AR A, 7
KIE32Fpmt 25 3L K rhr, ARSI R 1 4 B 245 JE 1A,
Tl B-PN BRI AmpC TR 25 JE ] s R R 2K i
255 E X (QRDR) gyrA Fll parC 3 PH il UK & 2k
tetE M 253 . K 6 AT E H, R 2|#EH7
T 24 5 PR A TR ik — B 0T I s b AR R Rk, (H
AEES A B1 AR AR A A3-2 B F)
T IR S T 24 e 5 X (QRDR)JE A, H X i 56
JIErY) 3 R RS 25 ) B U, R ] 2
PR R A QRDR LA, (HZE A1) QRDR #
D7 IR KA AR, SRS RE 2 I HE AH L. 1) it 245 12k

XSRS IR TS ALY . BE IR SIS
% BYL A i TR A UK R R ORI T QRDR LA,
{H QRDR $EA AT A KA 5848, Wik B X e
TR A Z T2, 0 24 Bk T S 25 1 ik 1Y
A QRDR XA ZAE, RS FAMIEE Bl AR A
RN A3-2 FAG I F B- P ke 2 AmpC i 24 5k
A, RN B A3-2 B H X4 B- PN ik e 2
Y 2, AR AR B1 XHR G Fr ik iy 5 F
B- P Bk e 25 245 W 4 UK, 3k mT RE S LR N &R 2 1Y
YEIBLTIAE O, — BB 245 3 R A7 7 R R ik ok ik
HERILSE IS o AR A3-2 A E YRR
25 tetE it 25 3L, (0 XHR 6 Bk i PUER 225 )
RFIT 257, X 54K 1 P E 5T 45 AR —
B, RPHEAT tetE LAY B R ARG DU SR R 25 Y
it 25K FFE 100%. 25 BTk, PR AR AR i <0 PR i o
Bl Fll FIS AR A3-2 BT 24 5 G 45 1 S
i 24 Fe BB A — L, (BN ) 245 ) R Pk 245 2R 5 L
i 24 56 PR S5 58 45 SRR G 22 5, X T RE S5 R R A7 AE
Sl A ARG F14) i 2 366 DR L R R A P T 25 35 DL A i
Sk gk KT,

AR YR A i 22 1 RO 5 0 i R R S
HTE Bl A AN CR, WA 10 e
JIFE, H A A 0] EOR G IER eA AT RE
SR . R O, AR AR fik A A A
H e DU 77 30 7R B i 3 i 22V i A 3R XA OB 27
B /K =Rl A 5T T SR A e b, 7E K a8 iE il R
25 5y 18 WO AR e f AR P LR 1, 5 B80T 2R fe: A
FERB 0 75 AR 0 AT 5 | S IR B R e . Uk
Hh, AR A B B R AR 2, A SR A
MWK IRETE (Y 13~15 C), 1ZIRE A E ' A
e SR B 1 BB . PR, A AR e N T 3R B
AR, N Y INsR IR B, KR | R
TH B AU R B A, WRRET O F i S, DAY
R E R KA
4 g

AEESN B1 AWK G AR EE R K HIE
TR EZR R E, XMW A SN K (AerAL Act

H1 hly B4 . M4 (geat . ahyB #1 Lip £, 1T
RS0 2 55 (aexT . aopP il ascF-G &R F#fiE
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| dentification of two Aeromonas strains from Salmo trutta fario and
analysis of their pathogenicity and drug sensitivity characteristics

CHEN Meiqun', Zhaxilamu', SUN Shuaijie’, ZHANG Chi', ZHOU Jianshe', WANG Qielu', WANG Wanliang'

1. Institute of Fisheries Science, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850032, China;
2. College of Animal Science and Technology, Henan Agricultural University, Zhengzhou 450046, China

Abstract: Salmo trutta fario is one of the important cold-water economic fishes in Tibet. S. t. fario is delicious;
contains no muscle spines; and is rich in amino acids, unsaturated fatty acids, and vitamins. It has become an
important local high value-added aquaculture species. Diseases occur frequently in cultured S. t. fario, especially
bacterial diseases such as gill rot and furuncle disease and fungal diseases such as saprolegniasis, which has
caused huge economic losses to the S. t. fario farming industry. Therefore, disease research is of great significance
to the large-scale healthy culture of S. t. fario. To determine the cause of death of S. t. fario, two dominant strains
B1 and A3-2 were isolated from diseased S. t. fario and analyzed for virulence gene, animal regression infection,
drug resistance gene, and drug sensitivity. The two dominant strains were identified as Aeromonas salmonicida B1
and Aeromonas sobria A3-2. A. salmonicida B1 showed strong pathogenicity to S. t. fario, while A. sobria A3-2
showed no pathogenicity to S. t. fario. Ten virulence genes were detected in A. salmonicida B1, including those of
exotoxin (AerA, Act, and hly genes), extracellular enzyme (gcat, ahyB, and Lip genes), secretion system of III type
(aexT, aopP, and ascF-G genes), and flagella (Fla gene). Five virulence genes were detected in A. sobria A3-2,
including those of exotoxin (Act and Alt genes), exoenzyme (gcat genes), and secretory system III (aexT and aopP
genes). A. salmonicida B1 was sensitive to 21 antibiotics, such as ceftriaxone, amoxicillin, florfenicol,
ciprofloxacin, tetracycline, and streptomycin, and was only resistant to vancomycin. A. sobria A3-2 was sensitive
to 17 antimicrobial drugs, such as ceftriaxone, florfenicol, ciprofloxacin, pipemidic acid, tetracycline, and
streptomycin and was resistant to 6 antibiotics, including penicillin, amoxicillin, sulfisoxazole, trimethoprim-
sulbactam, and vancomycin. Three types of drug-resistant genes (AmpC, gyrA, and parC) were detected in A.
salmonicida B1. Four types of drug-resistant genes (AmpC, gyrA, parC, and tetE) were detected in A. sobria A3-2.
The drug-resistant genes detected in the two Aeromonas strains were basically consistent with the drug-resistant
phenotype. A. salmonicida B1 was found to be an important pathogen causing fulminant death in S. t. fario. This
study provides fundamental data on the infection characteristics of A. salmonicida, for vaccine development and
disease prevention and control in the breeding process of S. t. fario.
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