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YRR B g A0, 283 Sy g AR  ARFAE A NS AR AR A AR T 10 ARSI TR IR R A A, o,
F5 5 BRRE/K PRI, 3 MRIARACHMU A, 1 ARFATIA AR A 1 BRYE FC AR

1.3 HEEEBR 0PI 10 BRI RS T LB AR IR I LE 30 °C MIESR 16 h, AR
e REZH 77 JE PR 2 DNA $2 B0 £ 108 B 43 5165 10 Rk TR A9 256 R 4 g A 7 2 B, 38 28 Nanophotometer
AR R B FNZG L, SRS RAF T-20 °C VKFE .

1.4 FHEEEN DBl 10 B Y 2L 2 AR, FI 8 0 EERAIS 1) (& 1))
HIHEFT PCR P38, W FRIF H: 94 °C 3 min; 94 °C 30's, 47.4 ~ 55.4 C 30's, 72 °C 1 min, 30 PM§¥F; 72 C
ZLEAR 10 min, 9 FEE 7 3 4300 by AU 53 06 32 G2 N B 4H 7 56 A1 ( Type 1 secretion system inner
membrane component, ascV) . ADP—Z B4k 75 2 3 [ (ADP-ribosylating toxin, aexT) . AN 1 1<%
ZE KA (Aerolysin, aer) . #l1 itd 2% 75 14 1% B 2 3L [H] ( Excitatory enterotoxin, alt) . 20 g 8 1 1% 55 28 3k
(Cytotoxic enterotoxin, act) . #1157 E % [H (Heat stable enterotoxin, ast) . BEgEEFEE A (Lipase, lip) | 5
P LA (Elastase, ela) . B K (Flagella, fla) o

®1 SBEEESHERY

Tab. 1 Primers of Aeromonas virulence genes

FH A JF3(5-3") K /bp BAKIRE/C EZ DTN

Gene Sequence(5'-3') Length Annealing temperature References
CTCGAACTGGAAGAGCAGAATG

ascV 577 52.2 [7]
GAACATCTGGCTCTCCTTCTCGATG
ATGCAGATTCAAGCAAACAC

aexT 226 47.4 [7]
TTGCCGATCCACTCTTTGAT
CCTATGGCCTGAGCGAGAAG

aer 430 54.7 [8]

CCAGTTCCAGTCCCACCACT

AGAAGGTGACCACCAAGAACA
act 232 523 [9]
AACTGACATCGGCCTTGAACTC

TCTCCATGCTTCCCTTCCACT
ast 331 52.5 [9]
GTGTAGGGATTGAAGAAGCCG

TGACCCAGTCCTGGCACGGC

alt 442 55.4 [9]
GGTGATCGATCACCACCAGC
ATCTTCTCCGACTGGTTCGG

lip 382 533 [9]
CCGTGCCAGGACTGGGTCTT
ACACGGTCAAGGAGATCAAC

ela 513 51.0 [9]
CGCTGGTGTTGGCCAGCAGG
TCCAACCGTYTGACCTC

fla 608 50.0 [9]
GMYTGGTTGCGRATGGT

T P la B IR Y, M, RICEFIIF L, Y=C/T, M=A/C, R=A/G.

Note: Y, M and R in the fla gene primer represent degenerate bases; Y=C/T, M=A/C, R=A/G.
1.5 THZAEEEN LI BEA5 209 10 AR B Y BE R 2 R, 1 IR 2 rh b 2 2 RS I 5 | 4
SMEEST PCR &1, W ARF4: 94 °C 3 min; 94 °C 30's, 40.0 ~ 59.7 °C 30's, 72 °C 1 min, 30 PMEH; 72 C
10 min, 9 Fhi 245 5L A0 $5 . sTa B2 250 25368 gnrA | qnirS; TUIR R R ZGWYITH 253E ] tetA | tetCy H I
WEF RGP 255 5 ant3 | strA; TR Z5 I 253K R sull; f~ N 25T 2536 A tem . cxML,
1.6 Z48URI  FIHAU ¥ 0L (Kirby-Bauer 25) #EA TR B AT AE R 25 W) BUREI E , 83 721 1Y
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Tab. 2 Primers of antibiotic-resistant genes of Aeromonas

I FA1(5-3) K bp BRI/ C Sk

Gene Sequence(5-3') Length Annealing temperature References
ATTTCTCACGCCAGGATTTG

gnrA 519 49.4 [10]
GATCGGCAAAGGTCAGGTCA
ACGACATTCGTCAACTGCAA

qnrS 417 51.0 [10]
TAAATTGGCACCCTGTAGGC
GTAATTCTGAGCACTGTCGC

tetA 956 50.2 [10]
CTGCCTGGACAACATTGCTT
TCTAACAATGCGCTCATCGT

tetC 588 50.5 [10]
GGTTGAAGGCTCTCAAGGGC
GTGGATGGCGGCCTGAAGCC

ant3 526 58.7 [10]
ATTGCCCAGTCGGCAGCG
CGGCGTGGGCTACCTGAACG

sull 433 59.1 [10]
GCCGATCGCGTGAAGTTCCG
AAAGATGCTGAAGATCA

Tem 425 45.0 [10]
TTTGGTATGGCTTCATTC

GTGCAGTACCAGTAAAGTTATGG
ctxM 538 49.4 [10]
CGCAATATCATTGGTGGTGCC

TTGAATCGAACTAATAT
strA 1640 40.0 [10]
CTAGTATGACGTCTGTCG

JOERT R ELAR DR /IN A R D TR 24 00 4 B, AR 5 Tl PR A 52 38 2 24 SRR B v ) ] 23 9 i 24 (RO
HhBERURR (D) A BERBURR (S ) o DU 25 W 25800 7 1 SR p- I BERR S P AE R b 8 B 3 RNV AR, B
T PUMR LA RS AT 2RI FES | Sk ALK, Sk AL I RPUE R R R | iR R KRER;
PUPRER P FORTRIAR | PUBREE; MR Y U E R MR T2 L 2580l Bk 2 SRINTD AL Btz
RO G N BRI RO R R AR R RUE R ARG R L BOREH; T mA2EPUE
EAl/esqea e

2 HERE5HH

21 BHEFERNER DL 10 BRI F B, FIH 9 Fhas 5L 9519752547 PCR 3™
B, G538 3 R, B ascV I aexT JE R BHAEAS H SR BEARAE, Hoay 7 Fieg ) 3K AR 3R KT 50%, H:
o, lip Al ela FER K H R B8 100%. AHELZ TR, BKSHME T CL, C2. C3 DI EZEC S HME R C4 31X
4 PREAPREE ) LS R, T AR E] 77.8%.

22 THEARERERKNER DL 10 BRI 4R, FIH 9 Rt 253 K 95 1943 )84T PCR 3
WE(FR 4) . PR 4 W0, 9 s 245 5 R BHMAS: HH 280 i, YK T 50%. Forh, g /KSR M PE C2 1 C3 LA K
fRIIA S BB C7 3% 3 BRTE HL O FhIH 2GRN 5 R w1k 100%.

2.3 THYIEREME AEE S ATA, 10 ARASCA M B ISP AE R L UBRE PR | AR b
AR RBIUE R R IS IPUAE R I EURRE R, YR T 60%, xR KEER . WHE, RINE
KRV R L RN R AR E I BUECR Ik 90% DAL TR T f-N B AE R L BRI R
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Tab. 3 Identification of virulence genes of Aeromonas

SHMIPE Aeromonas %i'5 Number ascV aexT aer act ast alt lip ela fla
W& 7K A.hydrophila Cl - - + + + + + + +
C2 - - + + + + + + +
C3 - - + + + + + + +
C6 - - + - + + + + +
C10 - - + - + + + + +
ik A.dhakensis C5 — + - + - _ + + _
C8 - - + - - + + + +
C9 - + + - - + + + +
i1k A jandaei C7 - - - - + + + + +
YL A.veronii C4 - - + + T T 4 i i
Kt /% 0 20 80 50 70 90 100 100 90
T 7RO, RO, N
Note: “+’represented detected, “~"represented non-detected, the same below.

T4 WHEEELEEER

Tab. 4 Identification of antibiotic resistant genes of Aeromonas

SHMIEE Aeromonas %> Number qnrA qnrS tetA tetC ant3 strA sull tem ctxM

W&IK A.hydrophila Cl1 + + + + + - + + +
C2 + + + + + + + + +

C3 + + + + + + + + +

C6 + + + - - + + + +

C10 + - + - + + n n .

ik A.dhakensis C5 + + + — + + _ 4 I
C8 + + + - + + + + +

C9 + - + + + + + + +

11X A.jandaei c7 + + + + + + + + +
4 [ A.veronii Cc4 + + + - T + + i _
o H12R/% 100 80 100 50 90 90 90 100 90
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Tab. 5 Identification of antibiotic sensitivity

B 2Rk 2552 K V&K A. hydrophila ik A. dhakensis i3k Ajandaei 4EEK A.veronii
Class of antibiotics Antibiotics Cl C2 C3 C6Cl10 C5 C8 (9 C7 c4
SKAER (30 pg ') R R R R R R R S I
AR (30 pg ') R I R R R R R I R
p-PBERESE PUPIMAR(20 g A) R I R I R R R R R R
NP0 pg ) R R R R 1 I I R R I
FAAMFR GO pg ) s 11 S S I S S S
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4552 5 Tab. 5 continued

B Z Rk 254 W&IK A. hydrophila iAFK A. dhakensis i1k A.jandaei YE[S A.veronii
Class of antibiotics Antibiotics Cl C2 C3 C6CI10 C5 C8 (9 C7 C4
HEEZE(10pg H ) R S S R S S S S S S
AP RRTEZR0 pg H™) S S S S S S S S S S
KIREZE B0 pg A S S S I S S S S S S
) KinHEGOpg ™ s 1 s S S 1 R 1 S S
PUIRE
PR ZE (30 pg- A ) I S S S S S S S S S
VD L (10 pg- H ) S S S S 1 S S S S S
. ZRIERR (30 pg- ) R I I I R S S S S S
MRS }
WAV EA0 pg H) S I S I 8 S S S S S
By E (o pg A S S S s 8 S S S S S
o fht st %30 pg'i) R R R R R S R S I R
Tk e s s
FEEREGS ug A I R R R R R R S I R
e RGO ug A R R R R R R R R R R
P HERRGOpg ) s s s 1 1 S s s S I
EREE S s
FAEEBO g A ) S S S S S S S S S I
s B2 W E R (10 pg- B S S S S 1 S S 1 R S

S, F MU T HF A ROTHZS
Note: S: Sensitive; I: Intermediary; R: Resistant.

FUBE RSB AR ZR 2 28wy, v, B P bk | Sk enmnsy | Sk 60 n ohRT 1t 85 3R A i 24 2 4 80%,
R = AR b % S A T A B e
3 g

I, 3873 A A SR M R B AL F2 2l 0 SR R G, S 5 B B0 R R LR
MR ROHEE . 6. AN . AP R B PR iR g 5 AT i 2R R IR A O, R IR
AFEMAIRER (IR R WINE . A at iR ARSEEmRER) . MAMEAR. S 2. WE. JMEE
1. SRR AR, 10 BB T ascV 1 aexT RS H3REAIL, T 595 40 7 FhdE 3L A
HERBIRT 50%, Hor, BEARHEEEA lip R I BEE D ela 6 1 480538 100%, AN R R Y <R M B 2 )
BE A 4T 28 I e

B SRR R IE T SR B A I IR T R ARG alr, act FATEZRAE 68% LA I, #5747
R, MR RS aer K H RN 47%; JE1E RIS &I, 58 BB BE b 75 1 B 3 AH DG Ik R 1Y) T Ak
ii 24.1% ~ 81%, Bl HEIE lip K5 H SRR 75.9%, SR IEK aer 7 41.4%; SEN S50V ffF58 &30, S TA
T lip FEUKG R H 88%, alt. act. ast FERK HRAE 30% ~ 70%. EHAEARRMF R T LI, IER . i
R ARSI LR TR S R R, BRTE 50% L L, B AR F] 100%., 20 J 5L A AE
SRR 5 PRI PR D B U B0 1, AR T BT 6 £ 7 B s ol 7™ B A 5, 072455 | 7 v 3 R

AW, T 24 5 PRSI 25 SR 2 B, AL M T v O ARl 24 35k PR PH I e 8K 50%, e rprig /K < B iy
i C2 A C3 LIS AR IR BRI T C7 T 245 BE PG H F8 R 3K 100%. X AR 3R 24 W A0 AG: I 45 2R 5 it
IR G0 IR ], 2580856 1 10 BRI AR BUAE R | AR AEHUAER | J 5 2R
2 AR R AR Y UE RO BURCR B, (BT 25 5 PRGN o, YA A S 10 R A R X I
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JUEPTA R AR 25 5L K o X ] BB T2 B PR P S 2 VR FHAIL R, T 24 58 DR BA A3 BUDUM R 0K, IX A
i OLAE TRUDEL 25U ABIFSE i A AR AE R o B RO S50 Sl i A IO = BRI TR 9 0 285 2 DA, 25 B
Rp e e f- B ISTT 253 IR, BHE R 35 83.7%, FLURIRMS | S HWE 1 S0 DU R 2 25t 245 5L A,
e T 40%, s AR 25 5L K grnrB F1 gnrS ARAGINE o TEASRSZSG Hh, 5 ST 24 B DA H 38 i 25
B terC A1, Hx 8 BT 245 L K PR 5 T 80%.

o TR MR B 2, IR IRIE B 2 S0 B RS LRI TS TR 25 0 R SRR AN ), BT LA RV
[l — b B TR 25 W) B BUBEARAT 22 53 o AT RKENT) e B, BRSBTS P bR | =0 DY ST T 24
5, X T AR I AIRR T R P AR R AR A R0V SRR A R AR, R RO R e R
2, SRR R RIS DUFREE | VRIS AN SR R AU R AUE; CARNAHAN 25 il 1
SRR NI S FRUmBbk LSSk FBEW I 25, SXSEAF TR 45 R SRR SR A AR — 5. B 51
FRPAPEE LA S B AR 2R A6l FH A b S RIOCRIHR 2 R M 1) S M B ) 28 W et o DRIk, 7 8 £ 0 T P P )
Bt LTS T 24575 0 B 0, e A AT 8 25 W0 0 SRR, LAl D 2 B S 24 5 ) A

e[ P, 6540 TR G 0 — A%l 2 B [ 5 A I T H B AR AT BR, 855 £ FR Al A R A
JE, 5 An g E TR I EAE AN T I . ASBESE MR B RN 3B Y 10 BRI A TRE T 2RI
TS 24 55 DK A% 24 M R R ARG A 0B, 7 Sy ol 22 i 3 B i B AT AL BB i 25 i e fe 2%
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Characteristics of Virulence Genes and Antibiotic Resistance of

Aeromonas spp. Isolated from Siamese crocodile

HAN Yu', WANG Xin', PanJiwen', YANG Nuo', GUO Guiying?,
LI Qian’, ZENG lJifeng®, ZHENG Jiping'

(1. Institute of Life Sciences and Pharmacy, Hainan University, Haikou, Hainan 570228; 2. College of Science, Hainan University,
Haikou, Hainan 570228; 3. Network and Technology Center, Hainan University, Haikou, Hainan 570228;
4. College of Animal Science and Technology, Hainan University, Haikou, Hainan 570228, China)

Abstract: A total of 10 strains of Aeromonas spp. were isolated from sick Siamese crocodile in Hainan,
including 5 strains of Aeromonas hydrophila, 3 strains of Aeromonas dhakensis, 1 strain of Aeromonas veronii
and 1 strain of Aeromonas jandaei, and tested for virulence genes, antibiotic resistance genes, and antibiotic
susceptibility. The results showed that aerosol genes, enterotoxin genes and protease genes had a higher
detection rate, of which two virulence genes, /ip and ela, had a detection rate of up to 100% and the genes
resistant to quinolones, tetracyclines, sulfonamides, f-lactams, and aminoglycoside had a detection rate of
higher than 50%. Antibiotic susceptibility testing showed that Aeromonas spp.were more sensitive to
quinolone, tetracycline, aminoglycoside, chloramphenicol and carbapenem antibiotics, and more resistant to S-

lactam, sulfonamides and glycopeptide antibiotics.
Keywords: Siamese crocodile; Aeromonas spp.; virulence gene; antibiotic resistance gene; antibiotic sensitivity

(RfESRIE: BFIE)
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