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Identification of Aeromonas dhakensis isolated from Acrossocheilius hemispinus and

analysis on its virulence genes and antimicrobial resistance

CHEN Bin
(Freshwater Fisheries Research Institute of Fujian, Fuzhou, Fujian 350002, China)

Abstract; [ Objective ] The cause of rot skin disease on Acrossocheilius hemispinus was find out, to provide reference for the research
and prevention of this disease. [ Method] The pathogen of deseased Acrossocheilius hemispinus was isolated and identified, and then
verifed by recurrent infection test. Antimicrobial resistance of the pathogen was analyzed by drug susceptibility test, and its virulence
genes and drug resistance genes were identifed by PCR. [ Result]Bacterial strain AhL210623NA, isolated from individual tissue of
Acrossochetlius hemispinus with rot skin disease, was identified as Aeromonas dhakensis by morphological observation, physiological
and biochemical identification, and sequence analysis of 16S rDNA and gyrB gene. Recurrent infection experiment showed the strain
caused similar symptoms on healthy Acrossocheilius hemispinus, which verified the strain as the pathogen of rot skin disease. The le-
thal dose (LDs,) of the strain was 6.19x10° CFU + mL™". And it carried 7 virulence genes of hiyA, aerA, alt, act, ahpA, epr and
Hep, but no ast, exu, lip nor ascV. Antibiotic sensitivity test showed that AhL.210623NA was highly sensitive to aminoglycosides,
polymyxins, tetracyclines, quinolones, chloramphenicols and cefotaxime of B-lactam, moderately sensitive to ceftazidime of B-lactams

and erythromycin of macrolides, but resistant to penicillin, ampicillin, carboxpicillin and benzoxicillin of B-lactams, roxithromycin of
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macrolides, vancomycin of glycopeptides, cotrimoxazole of sulfanilamides. Resistence gene detection showed that the strain only carried

sull gene, but not qnrA, qnrS, tetA, tetC, ant3, strA, tem and ctxM genes. [ Conclusion )Aeromonas dhakensis was isolated from Acros-

sochetlius hemispinus for the first time. This bacterium has relatively strong toxicity, but has weak resistance to common antibiotics, in-

dicating there are many treatment drugs available.

Key words: Acrossocheilius hemispinus; Aeromonas dhakensis; virulence gene; antibiotic resistance gene; antibiotic sensitivity

-0l JEL J £81 ( Acrossocheilus hemispinus ) 5 &
Bl ( Cyprindae ) i &} ( Barbinae ) Y6J& )& ( Acrosso-
cheilus) | TEA 45 F) FE 4 B0 45 VLI 7K R 20 A 85
PN A R K T S A BRI A L KR
WUAP R E SRR KA B IR T HE
YN E, ERRA R KL, 6 ARG AR 805
HIH %, AR 10~20 em; P65 | VR 32 (8] Wi
M IX RARE 2, e UF N EEGS , SA HE FR
ARz — o HED 0 5 s ) B 5T 2 B
FENTEE FRAR R LA E IR0
SR RDRHIER T R A T AT, B E
05 T RIRIESE RA /N U5 W TR A B9 FH 35 5 R 25
18 B 1) 245 ) i e RT3 5C T2 i B Jis £ J g
K ER M (Aeromonas dhakensi) BIWF 5T ¥ JC Rk
1, IR B S — 2 S W RN T
T AR R AT g i 0, A2 il I A
156, (Aldabrachelys gigantea) B R IR (Mac-
robrachium rosenbergii) "> # 7 4% 8L #S ( Pangasius
hypohthalmus) "> 75 #2 ( Crocodylus porosus) ™ AF
W34~ ( Lissachatina fulica) " Wi ( Zalophus cali-
fornianus) 6 15 ( Channa argus) T IR ( Del-
phinidae) "' % Ay 3k RS AR TE X
WA T LA 5] R N 2 ™ A 0 i g, S B
707 T R A B R VS 0 L2 R P
SYESEN HRFOE KB, 35 R AP T L AR
TEJERYS | G Il R AR A 2 K R A< B T L
EH LI AAE ™, 2013—2018 AEWTVTA IR i 3
HUE BEE N TA MLAE S8 & 1A N 23 18 1 58 kA
PR, o, 26 MRk S ik KA Y T 1%
WIBEORRZ &, Gl EZ i, Tk R
O Ti) 35 R R 1 975 R A AFF S8 AR X 70, Lau et al
LU R EE (gyrB . grol ,GLTA . metG ,PPSA Fll recA)
S BER, R 220 5 51 43 BORE R P I 47 BRAS
(AR 135 R AR TR 73 36 AP 2E A

2021 AEAR AL RIS R R T
i, S ER N T B R L, i R —E Y
ZERFIR o AP SR o 5 RS £ T s D T Y

I3 HE O, LA SRR ) KL AT 2 5L A 4y
B, BAZ A PRSP ABA RIS %

1 HEST®

1.1 ###
11,1 R & PR E 08, KK 12~

14 em MR E 25~30 g, W4 F A 248 FE - i S B
IR AL FP IR A PR F]
.12 A EFRAG EFRBIE A2 R AR
W A b 5t Bl 2 R A R A A WD i 3l 4 41
DNA $BGR 7 G0 A RARA LR (L 50) HRA
Al AR A TR E YRR A IR A, 5106
B FEPR P4 AL R A R A R A R S8
1.1.3 (& IEEEME(BX43) T H A Olym-
pus Corporation ; #8 1% TAE & ( SW-CJ-2F ) I F 75 M
LA THARA R A 5 H IR PE K (TSQ-280) 1 T
VR 7 S 1R £ A BR 23 FD 5 PCR X (€1000 TOU-
CH) W FAA SR A B 2= A FRA
12 FERENSE

HCAB G 0 JEE S ., S (AR 9 T e A7 0 PN
A E TR IR B 0 B R R 2 R T
ERBNGRE SR 28 CH5558 24 h, R 4lifk 2 Ik
Jo R E RN [,28 °C 200 r - min~'$E
PRHRETR 12 h, SR RN = Bk 1 R R A7
T-80 CUkA .,
1.3 EEABRLEKE

AR EL AR A5 EE A IR K K 7= 1F 9% i 52 56 8
Yyt sh Wy S ss R B B, AR H 0 2021 4F 7
H 1 H GBS A5 4 . %K 3 2021-001

USSR 55 7 d, HU-80 CARAFMIE
il QI T 5 FR B R R T 28 CCREFR 12 h, BIHUE
BT ICHAFER K A R, IR 10 f5FR R
DAL S MUSERRE . I mBENL Y 5 41, BRH 15
&, TP LATE ST 0.2 mL 4B B, 25 AN B2 1 5
AR AR 3 IR, IS 14 d, IR
IK 25~27 °C B ARAEAR , 1C SR FET 40, UIFE
R A N PG T B B 1 40 5 M, SRk
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L5 FC 12 8 o~ TSR £ £ BOHE e i
(LD,,) , I 1g(LD50)=Xm—i[__iP(j)—o.5] xR
-4 1000 B VAT B PAL H
P2 2%; 3, P() AL 2,

1.4 BEH%EE
1.4.1 BAWE EIREE, B R T8 75

WEFREL 28 CHEFE 12 h, WML % L S HRAE, I
il 2 R Y R B MBS TR AR TE SR
1.4.2 AHEAMEF EHEK,GEZMTFER

BUIRES R 4L | 28 CH59% 18~24 h, B2 H R E RS
Vi EAT BRI VITEK 2 COMPACT 4 A 3l
AP E RGN o I T A A B AR AR M T
1.43 2T aEUFEE WK, BN
20 DNA, LA R 454, 2 B8 SCHk [ 25 -26 1 % 40 B
16S rDNAFI gyrB #47 PCR §738  519F 5 W 1,
PCR 7= 25 By NEH G JC H VARSI |, WS4 348 2ty K
AN AR AE YR A R JL Y . FE NCBI
HCE A v BT i A0 | W) A R MEGA 7.0
WU HERGEREW

R1 SHHAE 16S rDNA 1 gyrB 341551
Table 1 Primer sequence of 16S rDNA and gyrB gene of Aeromonas

» > N Iy
I Gene 31 (5'-3") Sequence KEE/bp JE*{EF;/OC %%%)‘ka
Length Annealing temperature Reference
16S rDNA AGAGTTTGATCCTGGCTCAG 1 465 58 [25]
TACGGCTACCTTGTTACGAC
gyrB TCCGGCGGTCTGCACGGCGT 1124 58 [26]
TITGTCCGGGTTGTACTCGTC

1.5 FHERYE

HIE IR A E 11 A T, L
ST B RMREE R 2 DNA WA T PCR 473 5195
S 2, AR Z FN 2 g 255 2% SCRik[ 27-33 1,
PCR =) 235 i W58 B FEL DK ARG DU, B 4 77 3 b e
BRVEYRHE A BRA T, 83 55 %

I RFER (hlyA) TIEFRFEN (aerd) PAZETENTE
FHN (ast) IAREMNEER LN (alt) AR
PEWTE R B (act) (22 TR AE I BB HE A (ahpA ) (FR
HURAANE I BESE A (epr) SR IEFE (exu ) BEHE
BESE IR (Lip ) (INAY 53 R GRS LA (ascV) IV EL 53
ARG I 2R AL R (Hep ) o

*x2 SEAEUASHERSIMES

Table 2 Primer sequence of 11 virulence genes of Aeromonas

I (573" Soquence SEIGRIE/C KT /bp 2% Xk

Gene Annealing temperature Length Reference

hiyA GGCGTGATTCGACAAGGAGA 58 1203 [27]
ACATCCAGATTCGGCACGA

aerA CCTATGGCCTGAGCGAGAAG 58 431 [28]
CCAGTTCCAGTCCCACCACT

ast ATCGTCAGCGACAGCTTCTT 58 504 [29]
CTCATCCCTTGGCTTGTTGT

alt TGACCCAGTCCTGGCACGGC 58 442 [30]
GGTGATCGATCACCACCAGC

act GAGAAGGTGACCACCAAGAACA 58 232 [30]
AACTGACATCGGCCTTGAACTC

ahpA TGCCCATCGCTTCAGTTCA 58 719 [27]
GTGCGGCTGAACATGTAGTCA

epr CTAGGAGGCGGGCA 58 432 [31]
ATGACACTCTTGCTGACCACCC

exu GGACATGCACAACCTCTTCC 58 323 [28]
GATTGGTATTGCCTTGCAAG

lip ATCTTCTCCGACTGGTTCGG 63 382 [32]
CCGTGCCAGGACTGGGTCTT

ascV GTAAGCAGATGAGTATCGATGG 48 331 [33]
GAGACCCGGGTGACGATAAT

Hep ATTCCGTCGGCAACATCTTC 57 390 [33]

GGATCAGTTGGGTGAAGTCAGAC
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1.6 THZHHEDH

1.6.1 @R iR IRk R M T E
FRBBRE SR AL 1,28 CHG 5% 12 h, BIHUE & TRl
AFRER K AR 1.0x10° CFU - mL™ A9 4
PRV, B 100 L AR, ¥ 500 0 T8 AR iR
FFEIE b MG A, 28 C ISR 24 h s, DR
W EAR . S BN AR A BR A B i 258
TR AT 125 0 00 TR0 R A B A ) 4 24 et SR
e BERURR(S) | BERURR (1) B2 (R) o

1.6.2 TWHEERYH SMEHRER 9 NH 25k
519, Loy T R 3L P 41 DNA i 2517 PCR
P3G, 5175 W3R 3, SO AR R FS N 5k 5 %
SCHR[ 34, PCR 4 28 BrUNRoAR R G R DA I, B
PR E R E MR R I T 24
PR3 A - B 2R 25 T 52 B2 X a3 L sirA |, B-
PN B 25 Y 2 B ] tem . ctaM , WU ZE 2225 W Tt
ZHE I tetA | tetC , VB U5 B 28 25 W) it 52 3 A gnrA |
qnrS R JHESE 2T W)TH 32 HE Y sull

x3 SHEREIIWMHEESIMFT

Table 3 Primer sequence of 9 resistance genes of Aeromonas

R FE91(5'-3") Sequence Bk C K /bp Z:7% 3CHk

Gene Annealing temperature Length Reference

qnrA ATTTCTCACGCCAGGATTTG 49.4 519 [34]
GATCGGCAAAGGTCAGGTCA

qnrS ACGACATTCGTCAACTGCAA 51.0 417 [34]
TAAATTGGCACCCTGTAGGC

tetA GTAATTCTGAGCACTGTCGC 50.2 956 [34]
CTGCCTGGACAACATTGCTT

tetC TCTAACAATGCGCTCATCGT 50.5 588 [34]
GGTTGAAGGCTCTCAAGGGC

ant3 GTGGATGGCGGCCTGAAGCC 58.7 526 [34]
ATTGCCCAGTCGGCAGCG

strA TTGAATCGAACTAATAT 40.0 1 640 [34]
CTAGTATGACGTCTGTCG

sull CGGCGTGGGCTACCTGAACG 59.1 433 [34]
GCCGATCGCGTGAAGTTCCG

tem AAAGATGCTGAAGATCA 45.0 425 [34]
TTTGGTATGGCTTCATTC

ctxM GTGCAGTACCAGTA AAGTTATGG 49.4 538 [34]

CGCAATATCATTGGTGGTGCC

2 HRESWH

F 3% B IR & RN B I R AR
SRR FEIE T b, BRI K AR R R 2
e K 30 °C 247, pH {H 8.85, Bt 1
W& fh R 30 g 24 SR FERBUONTE 125, I
TEKIH, AR5t 97 , Tt 07 Ja A W A iy st Pl ([
1) R JET R 24 20%

22 HNEHEHKMETE

22.1 TFOARAE DRI ORI FAL R A
i E LB B — MRS IR, a5 440 AhL210623NA,
PRRRAE S TR BUNE B 5 5L A ol B e, B 95 K, TR
e, st e, 8 @B B SRR,
ST (K 2A) , W R EAR, 22 R R
£, TCEEAL, K/ R (0.5~0.6) umx(0.8~1.0) um
(K 2B),

2.1

B1 BRElEKERK
Fig.1 Clinical symptoms of diseased fish

222 AEAMHH L VITEK 2 COMPACT
2 H B A 58 RGN AhL210623NA i#47
AP SEE (R 4) 5B FER VP A Escu-
lin G056 , 45 TR PR 45 0 N B K SR MU BR (A. hydrophi-
la) 3 {EL A [ RH G STk R B, AR FLA: Ak 2 e Tak
TR DX 5398 7K BRI P R A R PR A
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B2 EH AhL210623NA &% (A) &K (B) 451E
Fig.2 Colony (A) and morphological characteristics (B) of strain AhL210623NA
F 4 AhL210623NA 432 4 {0451
Table 4 Physiological and biochemical characteristics of AhL210623NA
M %E T H Measuring item s M %E T H Measuring item R
Result Result

TR - TN & R - i 28R 5 e Ala-Phe-Pro-arylamidase + D-#5 %3 D-glucose +
H,S 7=/E H,S production + D-H &8 D-mannose +
BB B-glucosidase - % S 2 55 HC i Tyrosine arylamidase +
L-ffi &R 55 Be B L-proline arylamidase IR EL Citrate -
TEME Saccharose N-ZF-B--ZLBH 17 B-N-acetyl-galactosaminidas -
L-FLFR 8 L-lactate alkalinisation HEAMRIFL Histidine assimilation -
T ZBITHERE Glycine arylamidase - Ellman {&3f] Ellman reagent +
0/129 Tit 3 0/129 resistance - D-£F-4E K% D-cellobiose -
4 ZAEEE Adonitol - Y- BB FEME Y -glutamyl-transferase -
B-N-Z A Z W1 B-N-acetyl-glucosaminidase + B-AKEHHE B-xylosidase -
D-Z 28 D-maltose + JRZ Urease -
BEHE Lipase N AL Malonate -
D-3EH% B D-tagatose - - F BB a-galactosidase -
a-T B a-glucosidase - Courmarate j{3fl] Courmarate reagent +
B Z R Omithine decarboxylase - L-FLERE: [F] 4k L-lactate assimilation -
RAR-H AR -HEERRITHEE Glu-Gly-Arg-arylamidase + B-FFNEL T B-galactosidase

Nk ke Pyrrolydonyl—arylamidase - K%/ %M Fermentation/ glucose

2 BET5 W pNA Glutamyl arylamidase pNA - B-TN R %55 B pNA B-alanine arylamidase pNA -
D-H &% D-mannitol + D-1LZ4EE D-sorbitol -
W EBE Palatinose + 5-T-F & BE 1T 5-keto-D-gluconate -
D-I 8% D-trehalose + R Phosphatase -
BEHARRER P 1% Succinate alkalinisation + B E R RS B-glucoronidase -

H A R REE Lysine decarboxylase
L-3E SR AR ER IRl fE L-malate assimilation
L-Bif R A BE L-arabitol

LT 3L Acetyl methyl carbinol
LM Esculin

D FORBAYE, « = R BAE 10 H (2 FR 2% VITEK 2 OGN %52 K Ao H 3%

" +" denotes positive, " =" denotes negative ; the full names of the testing items are referred to the catalogue from VITEK 2 Gram-negative iden-

tification card.

223 HTAEMFEE  PCR Y HEBEARL210623NA
[ 16S tDNA | gyrB J¥ 81, 43 31 345 K /N 1465
1 124 bp WTUH R Bt (18 3) , Blast [A] P54 XS &
P H: 168 tDNA 515 NCBI Bl H Atk -F A i
P#l (A.dhakensis ) 202108C2 ( %575 0Q283678.1) \FE 7K
ML (AL hydrophila ) Ah201416 (& 3 5
KR006248.1) KBS B 1 ( A. caviae ) PaKul0 (&
S5 MK841331.1) %544 16S rDNA He[K 541 [] Y

18 100% , Ut BHZ B AR SR R 5 3L gyrB )7
G5 RHE R Is R AR A TN3 (B RS
LR963112.1) . TN4 ( % 55 LR963122.1) ,TN5 ( %
S5 LR963117.1) 45 (1 [A] P PE S -y 99.9% , #IH
MEGA 7.0 M RE LT (F 4) BoR, %
RS I5R MR Ry — 3, B 2 i W ik
R,
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2.3 SEEMRRE YRS

AhL210623NA [FlJ=/8% Y J5 & s £ i AR AN 88
JEIITE 0 e A — B, R S TRV A L R
Je A5 VRS SRR B ., B S mI g Y 1000 bp
SRR E =3.1x10° CFU - mL™"l},24 h INBET: 750 bp
AR 100% , J& @ PEFE T, CRFRAEIR ; BE %5 1 5 500 bp
DRI R B 1) AR AE T S5 a0, > 1 S T v vk
<3.1x10° CFU - mL™' B, W3] J5E R 1 o tH BRBE T, 250bp
2500 BLE G B, B bR ARL210623NA X 2f i J5& 100 bp
iy LDSO%’ 6.19x10° CFU - mL™" . FEUMHISE M.2 000 Marker; 1.16S rDNA; 2.gyrB; N.BAPEXT I Negative control,
F R T fa A P 43 5 IO S A bR, JOE SRR AE AR B3 165 rDNA 1 gyrB i ik E

2000 bp

A ’f‘{f; #% ‘@ , 16S rDNA i gy B U“JJ J? % % 5 Fig.3 Electrophoresis of PCR products
AhL210623NA 524> —5, B AhL210623NA & of 168 rDNA and gyrB gene

VT L Bz o PO i

LLR963117.1 Aeromonas dhakensis isolate TNS

100 LLR963122.1 Aeromonas dhakensis isolate TN4

LR963112.1 Aeromonas dhakensis isolate TN3
AhL210623NA

52 LLR963107.1 Aeromonas dhakensis isolate TN49

MW659694.1 Aeromonas caviae strain AC26966

 — MW659692.1 Aeromonas caviae strain AC24085
| I MW659693.1 Aeromonas caviae strain AC2691 1

96

100

MZ223373.1 Aeromonas hydrophila strain SZW-003

. ON376314.1 Acromonas hydrophila strain BT-2012-871
_: OPI121116.1 Aeromonas hydrophila strain CAPA11

98

98 AY987517.1 Aeromonas salmonicida strain CECT894T

100 MH681056.1 Aeromonas salmonicida

ON124026.1 Aeromonas salmonicida strain AB0OO1

3 OP121108.1 Aeromonas veronii strain CAPA18
¥ OPI121115.1 Aeromonas veroniistrain CAPA 14
i [ OPI121109.1 Aeromonas veronii strain CAPA20
” MK675440.1 Acromonas sobria strain R0.1-27
| | N —i MK675441.1 Aeromonas sobria strain T0.1-9
0.0100 190 | MK675457.1 Aeromonas sobriastrain R5-18
B4 ET gyrB BRI RGHLK
Fig.4 Phylogenetic tree based on gyrB sequence
%5 AhL210623NA [E/3 LRI R
Table 5 Results of recurrent infection test of AhL210623NA
20 5] BT/ (CFU - mL™") ZHPET- %/ % Cumulative mortality
Group Bacterial concentration 1d 2d 3d 44d 5~14d
1 3.1x10° 100 100 100 100 100
2 3.1x108 100 100 100 100 100
3 3.1x107 60 80 80 80 80
4 3.1x10° 40 40 40 40 40
5 3.1x10° 0 0 0 0 0
6 0 0 0 0 0 0
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24 SHEESH

AEIL YR T 11 ADEE SRR o hlyA
aerA .alt act .ahpA .epr Hep T 1FE R 4 1 45 5 5
B  ast cexu Lip \ascV 4 DBED A9 1S 25 21 5 B 1
(E15) . FAME PCR =¥k At st R AL M RHE A TR
TN WY S o HARRE S SE A

25 MZESHT

RN G 25 AR T T RR AhL210623NA

2000 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

M

1 2 3 4

Xf 24 RS RIS 2R R IR R
e MR | SR IR 1 BERRUR X -9 Tt
IS 1 S FRUE e ey J3E U, Sk A6 b e v B2 AR, G
BT 52 5 %o CER PY IR 2K 119 2185 3R v URR, W 21
B 52 5 XPBR IR (7 vy 28 MR e 286 149 52 07 8 i
WA 2 (3 6) .

M.2 000 marker;1.hlyA ;2.aerA ;3. ast ;4. alt ;5. act ;6.ahpA ;7. epr;8.exu;9.1lip ; 10.ascV; 11. Hep s N.JPEXS B8 ( Negative control )
Bs5 FHERZEBREKE

Fig.5 Electrophoresis of PCR products of virulence genes

3 6 AhL210623NA Z5#ik a5 1"
Table 6 Drug susceptibility test of AhL210623NA

T B H A2/ mm

Bl s Drug classification 25M 44 B Drug name . . i K . UM Sensibility
Diameter of antibacterial circle
B-MBEJS B-lactam T B % Penicillin 0 R
Z R VUMK Ampicillin 0 R
FRRVUM Carbenicillin 0 R
PG Oxacillin 0 R
S AMENT Cefotaxime 33.89 S
S AhIE Ceftazidime 17.66 1
FEWETFZE Aminoglycosides R KFEZ Gentamicin 23.57 S
Z A Tobramycin 23.29 S
HEREE Streptomycin 26.74 S
Hi#iE Neomycin 23.20 S
KR ZE Kanamycin 24.55 S
ZAEHE S Polymyxins ZAEHEE B Polymyxin B 15.18 S
KIFARBEZE Macrolides 21 & Erythromycin 19.91 I
BOER Roxithromycin 18.72 R
PUFRZE S Tetracycline PUFRZE Tetracycline 19.75 S
ZTVGIF 2 Doxycycline 20.62 S
M7 B2 Quinolones AT AL Ofloxacin 31.52 S
NP A Ciprofloxacin 38.81 S
WP 2 Norfloxacin 37.05 S
K%V B Enoxacin 35.03 S
Rt Vh B Enrofloxacin 37.43 S
S 2 Chloramphenicol FUAJEH Flufenicol 32.13 S
HERLZE Glycopeptides T i Vancomycin 12.27 R
fifi 1225 Sulfonamides 2 )5 Cotrimoxazole 20.89 R

V'S, BE R L b BE U R Y

S.Highly sensitive ;1. Moderately sensitive ; R.Resistant.
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ARIEILY I T 9 ARG EEIA A sull AP
SEAE R TR, oAy 8 AN 25 B D A G 25 SR 1 1

M 1 2 3

2000 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

4

BAtE(E 6) .

M.DL2000 marker; 1.qnrA ;2.qnrS ;3. tetA ; 4.1etC ;5. ant3 ;6. s5trA 3 7.sull 3 8.1em ;9. ctaM ; N.BHTEXT HR Negative control ,

6

i 24 2 [l A B PR K B

Fig.6 Electrophoresis of PCR products of resistence genes

3 5L

PRLAE BRAE AL R PE AR AL 16S rDNA J75 51) 22 57 45
N PR T PR A A S N R — M
H Ay e n] 58 19 2 i ad gyrB . rpoD &
EFT %52 . ARWF5EiE i VITEK 2 COMPACT 4
H Bl Y 45 RGN TR AR AhL210623NA #1417 4E
AR AR e 45 R R IZ R O K ST T
it gyrB FFHVEATor TRV 5, BN KR ik
R, X S5RZCA MBS R 208k
JRUAEE g A B A 2 TR0 6 7 A I /KA P T ) T
PREE T8 48 LR AT 0, 25 R 67.2% M TR Bk
P8 IR RS B ; Bertran et al ™ i i B RRAZ
o FEPR A LR g 7K SRR TR 40 2 R EBT 4 0 ik
KA A ; Huang et al " W VITEK-2 % —
PR3 B3 14955 Jirt TR 468 78 SRy g /K SR TR, 1T =2
Je P 4 35 PR 200 o 45 R i s 1 0 B R T8 R AL
P s Kitagawa et al ™ &3, AR M B 7E R AR
PRIy 2t 1 K A5 B TR B RN B L B (AL so-
bria) ,i85E MALDI-TOF MS 2 48 % 5 -t o g 4l i
JE R R A L I K A PR A ] AR PR
W (A.jandaei) , T LB oD F1 gyrB I ¥ 55843 Hr
T 2011 4F 1 HZE 2017 4F 12 AT B RFEBES 5 A
PALIAE F8 25 1Y 19 BRI, A BLHh AL 4 B
(21.1%) Z BiHAE IR E BYIE R PRI

PN TR O T R 55 LA 1 B O IR
2/ KW W EE A A MHEE (laf) PR HE

B (fla) W (fim) 55 TERG S50 R B A E SR A
KAEVER hlyA | aerA . alt &N A A AR
G e 2 oo | N a1 Vi DR i i SR = N A 1 T BN
TN e 3 0 R RE AR5 AR BRI R B, B Rk
AhL210623NA HHAEHT hiyA aerA (alt .act ,ahpA .epr
Hep 7 A7 IR HREEHT ast exu Lip .ascV 4 4
HEAHEA  UE RURH S0 g 3 PR L X A 2 B
55 #RIE R AR #EHT AN L ast (alt geat lip |
aerA \hlyA T ¥ 7 DR 5 i o A5 o v T M X R
S B ( Crocodylus siamensis ) PRIN 73 B 1Y 3 #Rik
RAPME AT 78S EEEY 1, L fla alt aer
SEFLDRIR: HH SR B, TR H: Lip A ela 2 73 S1 3L RIS
HI B3R 100% 3 W20 B0 5l i 75 7 HE R 1 K
1 ¥R2F i ( Rana catesbeiana ) YRI5 35 010 12 45
7 ABE 1IN ascV  aer act .ast lip .ela F fla, X
SERF 5 G AR S A R A S H D) F 3 TSR
KRR Lip DA BYRS 2R 4R 100% , 1 A< B
FEARK lip FE , SRAREE S X 34 MRk R
lip FERHEATY 3G, Horb Ay 32 BRI 2 A FH
PER 94.12%,, P, AR M A EA T lip
LA RE

O 45 R R, 7 B T Bk AhL210623NA
X S 1 52 07 B iy Wit 52, HL PCR 97 3 1 fif Jiie
M 2 D] sull, P I 00 45 SR AR AT 5 73 B3 TR i x
FEMETTS DUPR RIS M T 2 24 W 1) v B UK
H PCR AP 1Y 1w v# T2 it 25 5 ] grorA gnrS, DU
FRZT0 25 BL I tetA | terC , 22 F W 1 2 T 25 BL 1A
ant3 strA , PRI 56 25 SR A A 5 40 B TR R X 8- Tk
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RIS ) S AL e v JRE A, o Sk e v R AR
Rl PCR R 4 58t B-PA Mg 1 2 Tk 28 5 1A rem
cixM , PRI ZS FANARST | (HR 3 B R v o0 HoAt
B-IN I 25 Wy g 52 , DR I 00 32 T PR 0 75 85 3R
SN PUAR RN PEAR TR PG AR A 24 1 5 T 2
tem ctxM TGS, TR AR AT BEIE A7 7R HAB A B- 7 Bt
WG 25 D] 240 TR ) TS 24 3 Y 15 Tk 24 5 [H) 22 )
KRIEAR, WH ANRESE A0 55 T 25 5L D A 38 1
W2 BN R , LA SE SRR W 0 B T R
e SR A AN I AN 37 P SRS
TSGR 25 5L K 100% ARAT , (HXF B- 1A BBt M 28 14 it 24
P 55 25 5 PR S PR A

25 LTI, 2005 £ B B S5O K RS
PR, R RS A LD, MR, AT S EUT N
famE L, B 7 AR RN S A R
B EAE 1 AN 25 5L D], 0 R LB A 3R T 2 PR 4R
55, "R RATT YR Z
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