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Abstract; Objective To analyze the virulence genes and antimicrobial resistance of 140 Vibrio parahaemolyticus strains
from shellfish collected from farms and markets. Methods Virulence genes and antimicrobial resistance genes were
detected by PCR amplification method, and antimicrobial resistance was determined by disk diffusion test. Results None
of the 140 strains carried tdh gene, and trh gene was detected in one strain. All strains were resistant to ampicillin, some
strains were resistant to cefazolin, cefuroxime sodium, streptomycin, amikacin, sulphamethoxazole/trimethoprim,
tetracycline and florfenicol. All strains were sensitive to cefepime, gentamicin, imipenem, meropenem, ofloxacin and
doxycycline. Six strains showed multi-antimicrobial resistance to two or more categories of antimicrobials. The resistance
genes sirA and sirB were detected in streptomycin resistant strains, tetA was detected in tetracycline resistant strains, sul2
was detected in sulphamethoxazole/trimethoprim resistant strains, and floR was detected in florfenicol resistant strain.
Conclusion Most of Vibrio parahaemolyticus strains didn’t carry virulence genes and showed antimicrobial resistance to a
certain extent. Some strains had more than one antimicrobial resistance gene, which exhibited multi-antimicrobial
resistance. These results indicated that enhancing the monitoring of pathogenicity and antimicrobial resistance of Vibrio

parahaemolyticus in aquatic products should be continued.
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U2 BLA AR T i 5 FE IR0 (B o S5 A5 TR 2 T
PE T IR 2T ALK b, T EREZ D
FeFRAH RN, Rl 2 1 R SR ge it , 2018 4F
FRAE IR F) 1 4635 Tl T2 R
5 PR BT N DR R, DR A 22 A 5P S0 T 19 1%
B o#A, R o 2 Bl W o M UK TE ( Vibrio
parahaemolyticus ) )75 Y 35505 > L AR BB IR
AR DU il 3 B I s P S T R e 1) v B 0
A A PR of DO 2K e 1 i e oI TR %) B DA B
TR B ATRIE SR DR B 24

R I IR R 2 B R 2 IOIR R ORR A
ZFICAR, TN, 2 — R TE TR L, T AR AE
Tt MR DU AR P R R T O B
o 1 A A SO PR TR PR, B0 P R P i T E R
PRl TR A B 45 95 1L 3% (‘TDH) R 4 B 432 4 DG 7
MR (TRH) , 3530 i1 edh R erh B R 5 6%, ] 51 E &
YirbBg K b R O 2R e R R R
J 7 Bk B A I T B A S R 4 Bk
00 L P TR 7 | R R 9 i Y R R T
3 5 | A VR R R B R R e L B
A DU 24 W) 1) T OR BT Iz A0 T T 25 1k S H
gl )7 AR A, E A I 5T 2 W9 7 A0 I L PR
ST s HL AT A () B8 Y i 245 P 2 96 7 o i R TS AE
LA R T 2 R Rk 43 1 Rl
INEETES S Gy 1 YN Y35 3

R TR R TR DU 7 I I o R
18 B0 P AR 25 MR B0, A BIF5E X5 2018 4F 385 A 7™
o AT DL TP Y 140 BRI I R e 2R 1T 3K
o VRN 25 P 53 B, Ryt — 20 PRAS DU i ny B
B4 S B 0 B PR R U B E kA

1 #R5F*®
1.1 #E
L1 BRI

140 A RV 1 9 B TR R 43 B8 7 L (AT Ll
R RHACRNT AR AT CIUAR T AR) D2 (45
O Bl RIS DU A ) b 2 KR
AFET AR, %5 4 Vp2018001 ~ Vp2018140, H:
o o4 Rk PR HURE B 46 BROR A T B RE SR . BIA I
PEYR B bR AEBE R (ATCC 17802 F1 GCMCC 1. 1615) 43
S 1 5 ] R Gl A ) O 0 (ATCC) i [ 387 58
T WY R R 0 (COMCC) 5 40 T 24 UG 36 o 4
FREm AR R MR A 1 (ATCC 25922) 9 H ATCC,
1.1.2 FZALEE 5

EDC-810 iff £ 4 FE 5 & Wi #i X S i (PCR) X
(AEm AR AR H AR /A Al ) . PowerPac Hi ik

1% (%[ Bio-Rad) . Infinity 3000 ¥ & 1% & 4t (1
[ Vilber) \NU-425-600E Class I 4= #4446 (£ H
Nuaire) \MF2 [ 7% / . 18 22 D1 68 43 B 43 ( H0 M i0 B Rk
HARAFA) .

LBS MR F7 3 (5 5 o/L BERERY 10 o/L R
H % ,30 g/L NaCl) , Muller-Hinton 8 (MHA , Jb 52
Bl M B AR B AT BR A B ) o 40w ik D 2 2 R &
5 PCR Wy dli A i 1) & ¥ B R AR AE AL BH L (dE
5O AR A PCR 4788 A0 [ A9 TR (Ri%)
AIRAHE],PCRY ALY A TAY TR L)
A AR\ ], BEREBE (P9 BE A Biowest) , 21 Fldit
W25 4R (% E 0XO0ID)
1.2 ik
12,1 B Sy HEPAG

Vo W0 I P SRR > S T RR B R A LBS WA RS
FRH 36 CHRG R IR, B0 R AR, R
21 T 5 P 4 4 U S PR B PR 4 DNA JRIRAF R
FH PCR 9" 388 J1 3 1dh F1 irh, PCR 4738 FH 51
PIFFI W% 1, PCR MR R (20 pL) 4. 1x2%
W (7 MgCl,) .0.5 mmol/L dNTPs.0.25 pmol/L
RS54 1.0 U rTaq i 29 50 ng FH
2 DNA, PCR R 451N :94 C 7 PE 5 min,
94 °C A 60 5,55 Cil 'k 45,72 C ZEAH 45 s, JEAT
35 MG, e E 72 CHEM S min, FTY = H2&
1. 5% By i Wl 58 10 P U O 7 R TG 15 R e v kel O
2 PCR = alifb ik 70 & M, 36 4 T AR ) TR
(L) W A7 BR 2 =3 )%, )7 %1 3 i BLAST 5
NCBI %4l e o i A% R 1y 91 4T e Xt 20 A o DA A 1
HFE CGMCC 1.1615 A wdh FH ¥ X+ B8 DL ATCC
17802 J9 trh BHAEXTBE

£ ENERYHGIMELT

Table 1 Information of primers for virulence genes
f7ag: S| FHI(5-3") %%&f}"t/hp
F:CCACTACCACTCTCATATGC
tdh 251

R:GGTACTAAATGGCTGACATC

1 F:GGCTCAAAATGGTTAAGCG 250
1
i R:CATTTCCGCTCTCATATGC

1.2.2  Z§filss

R AR 3, DA 36 I DR 52 56 5 A o 1k B
%% Bt ( Clinical and Laboratory Standards Institute,
CLST) falt 25 0 B I 56 AU AT A v AR Ay 2 0 900
FERNGE R A E AR, L KR A 8 ( ATCC 25922)
R B bR, K B AR B R B OLBS VMR E 3R
36 CHiFFid 7, H 0. 85% NaCl ¥ ¥ s B 2 22 [Q Uk
F£0.5,000.3 mL WA MTF0.85% NaCl #Y
MHA P-4 |, 7 7K 53 WS ¥ 24 oAt I 7 BnBig 3%
I, T 36 CHi 3% 18~24 h, RINH &%/ WM £ b
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BT ASCI 455 4 17 Bl 4% . 22 EE i 245 ( multiple antibiotic
resistance, MAR) REL LA MR 2 BL R 25 B 5
ZARPUH R 1 E R
1.2.3  ifif 24 5 [ A

HR A 245 #3645 2R, >R PCR 97 8% 2 X0 MAR
TR AR T 25 56 DA 9E A 0 32 , O 0 A TR 24 P PCR

Py R KR E WK 2, PCR N AR R K&
PCR RV 412 2% 1.2. 1, B9 87w 1.5%
TR W T PR UK S A BE IS LR R g R O &
PCR F=4 it iRk & i s, 3% LA TR T/
A B2 J0 516 a3 BLAST 5 NCBI 50 4
W A% R P 9 AT L X 43 4T o

R 2T 2GR RIS 905 B

Table 2 Information of primers for antimicrobial resistance genes
) J BRI B R B 2%
5 i 22 B T 2 {1 3 & SRS (523 ‘
o T T 32 Bt 1 24 ERIVE 95 T ¥ 5 ( ) /bp /C Sk
F:CCTGGTGATAACGGCAATTC
strd R:CCAATCGCAGATAGAAGGC 346
A BT - 54 [10]
F:ATCGTCAAGGGATTGAAACC
strB 509
R:GGATCGTAGAACATATTGGC
F:GCTACATCCTGCTTGCCTTC
tetA 210
R:CATAGATCGCCGTGAAGAGG 11
F:TTGGTTAGGGGCAAGTTTTG
tetB 659
. R:GTAATGGGCCAATAACACCG
LEZS S 54
F:GTRAYGAACTTTACCGAATC
tetM 633 [12]
R:ATCGYAGAAGCGGRTCAC
F:TTATACTTCCTCCGGCATCG
tetQ) 904 [11]
R:ATCGGTTCGAGAATGTCCAC
F:GTGACGGTGTTCGGCATTCT
sull 779
R:TCCGAGAAGGTGATTGCGCT
s F.:CGGCATCGTCAACATAACCT
T i 2 sul2 721 60 [13]
R:TGTGCGGATGAAGTCAGCTC
3 F:GAGCAAGATTTTTGGAATCG 380
" R:CATCTGCAGCTAACCTAGGGCTTTGGA
cat 1 1:GGTGATATGGGATAGTGTT 349
cat 11 2:GATTGACCTGAATACCTGGAA 567
cat 111 3.CCATACTCATCCGATATTGA 275 [14]
ERIE S cat IV 4.CCGGTAAAGCGAAATTGTAT 451 52
cat S8 519 R:CCATCACATACTGCATGATG /
) F:AATCACGGGCCACGCTGTATC
floR 215 [15]
R:CGCCGTCATTCTTCACCTTC

T/ RRIZE 0 5 HA car IEB S 1.2 3 4 HE

2 ERE4LHH
2.1 # A

PCR 35 HT R JKOR: I 45 SR S 7S 140 Bk @ o 4
IR IR tdh FEDD 1 BRI orh JEDN (LK S 2R
DLPEL 1) orh FEPE BARR L LLZR ™ B0 75 AR i

2.2 ZHEUAE

X 140 Bk F i i PR 9B AT 21 Fhbe B 25 10 it

2500 A5 R LR 3, ATLLE I, B A B RO 2R 7Y
TR 24 5 38 43 VAT Ak % Sk 76 nele ok 1 Sk 76 1wk =7 49 i 24
i 265 %3 5 36. 4% (51/140) F1 33. 6% (47/140) ;
D R T 52 A BT TR 245, B 45 1 bk A T 52 65 25
2 BRI 52 B ok R &, 3 MR 52 =2 5 B i,
3 BRI 52 DU BR R, 1 bR 32 R e B,
60% Pl Ak X Sk 16 me ok 1 Sk A wk S g4 A i 24
39.3% (55/140) Bt XF 6% 5 £ A it 25, 25. 0%

T :M: DL2000;1: Vp2018023;2; Vp20180024;3; Vp2018025;
4. Vp2018026;5; ATCC 17802;6; [I4:xf 1
L1 H 4 B DT TS AR T ) S ok LK Z
Figure 1 PCR amplification of virulent gene trh in

some V. parahaemolyticus strains

(35/140) F1 16. 4% (23/140) B B Bk 43 59 % AR 55
B FNK R 22 PR rb A T 2Y BT A R AR R Sk F ik i | R
RER WHHim EP i AR R MR ER
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BEORK X B AR T 2 AT S (W 4) A
VRPN 32 2 B L P08 245, AUA 6 BRIAT 32 2 28 &%
DL E SO TE 2, T 25 3% 43 5 o5 AMP-AK | AMP-SXT
AMP-SXT-TE ., AMP-KZ-CXM-AK #1 AMP-S-TE-FFC,

X 6 Bk MAR B0k [ 7= #b DUJSFE § L3510 7 1) 3
A G AT | DU A G R L AR B TE A G AT T G
FIr A BRI MAR R8T 0.2, Hodr ok BT
TR B T ORI Sk 0 2 B T 24

F3 DU b A O SR 25 B A5 2R (n=140)

Table 3 Antimicrobial resistance of V. parahaemolyticus strains in shellfish samples

B e RE %ﬁv@ g fﬁi%@' fiif 245 %
/g TR B T HREL TR B /%

£ RN 10 0 0 140 100. 0

] 5 G A/ o o 24 7R 20/10 131 9 0 0.0

B e ‘%?@@*ﬂ% 30 2 87 51 36.4

Sk At k2 4 30 7 86 47 33.6

kA A 30 134 6 0 0.0

3 fa e i 30 140 0 0 0.0

Fap ok R 2 30 132 2 1.4

ST ﬁ‘%%? 10 84 55 1 0.7

NS 10 140 0 0 0.0

FIMER 30 105 35 0 0.0

- Ezﬂil‘ffr‘ﬁ 10 140 0 0 0.0

B 10 140 0 0 0.0

ZRWE R 30 139 1 0 0.0

M e 2% E2NISRUY ) 5 131 9 0 0.0

ARV R 5 140 0 0 0.0

. nﬂlﬂ\% 30 137 0 3 2.1

RN TR 10 140 0 0 0.0

il e 575 i 25 136 1 3 2.1

s HER 30 139 1 0 0.0

e TR e FH 30 139 0 1 0.7

[GEUREES I i 22 PR 300 117 23 0 0.0

F4 DLZEBE S, A A IR TR T 25 1% (n=140)
Table 4 Resistance pattern of V. parahaemolyticus

strains in shellfish samples

fiit 24 3% [GESTERZS i L/ % MAR Z %t
AMP 67 47.9 0. 05
AMP-KZ 21 15.0 0.10
AMP-CXM 17 12.1 0.10
AMP-AK 1 7 0.10
AMP-SXT 1 0.7 0.10
AMP-KZ-CXM 29 20.7 0.14
AMP-SXT-TE, 2 1.4 0.14
AMP-KZ-CXM-AK 1 0.7 0.19
AMP-S-TE-FFC 1 0.7 0.19

TE : AMP 2R P AR K2 Sk 960 0 bk s CXML: 3K A W6 37 65 AK BT ok R
E;SXT:Eﬁ%ﬁ;‘W;TE:Wﬂgizszfﬁ%?;’r]z: l&l%‘%;FFC:ﬁﬁ
%

2.3 i 24 2 B A

MR 245 f it 30 245 L 2% BT 25 B Bk Vp2018002
(258 R UK AL F)  Vp2018008 (ifif 52
S5 DU ER FE ) | Vp2018039 (it 57 & Hr ik
B DUFRER ) L Vp2018069 (i 52 & 75 #i vk W) E 4T A
BEWEH S DU R 2K W 2R U R A DG T 24 Ak
P i 6 . it 25 56 PCR 25 3 an &l 2 B | i 32
[F) 0 AT 24 19 T Bk X 7 18 s AR N Y T 24 R I, H e
Vp2018002 &4 strA strB .tetA F1 floR , Vp2018008 Fl

Vp2018039 &4 sul2 Fl tetA, Vp2018069 & A sul2,
M 1 2 3 4 5 6 7 8 9

2000 bp

1 000 bp
750 bp

500 bp

250 bp

100 bp

# :M:DL2000;1~3:Vp2018008 (sul2) ,Vp2018039(sul2) ,
Vp2018069 (sul2) ;4~6:Vp2018002 (floR .strA sirB) ;
7~9.Vp2018002(tetd) , Vp2018008 (tetd) , Vp2018039( re1d )

P2 i 2y B PR A T 25 2 ) PCR A 25
Figure 2 PCR amplification of antimicrobial resistance genes

in antimicrobial resistant strains

3 iFie

RS oA TR 1 O 1 AH G BT R R T
RPN B R AN 20 R A W R S
TR R Ge 5, R Ik 9K B 51 S 1 92 9 5 Tl 4
TV I 2R N A T A DG U I 2R % DDA O R Ik
M7 38 TA Ay G B 3K T S I 2R A edh RN erh 3 DR B
FEME S IR RFFIME T 140 Kk & i
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PEIRGE 1Y edh A orh LN, 25 51 B, BT AT 1) T Fk 4R
ANEA tdh, RV KR & A b, ok FHPE R EE A
IR = ) T IR FE A AR E R A S &
s H 0 B I I PR IR R 22 O IR U T Rk DR
A tdh Bk FER MG R B Rk R EA
tdh FePA 5 erh B DR TR RR AR X 8520 R edh BH
BB 55 AT 4 A 5O I DL SR 4 1
tdh FV erh BAPE TR R AT 2240 50 51 43 AL (multilocus
sequence typing, MLST) , H v tdh FH4: TR KR R i 47 19
JPE) ST, T trh WP AL ZRE 5 ATHE = T %,
WAL 73X — &7 0 BT orh BT R B SO M 0
il A Ff it — 25 0 B0 HE A B by
BHEMR KR ZAREHE dh ook N B AEZ
B, KA B 5T 5 B edh R ok B PR B Rk B A TR AE
B SRR ST,

BTN E T 140 @I P 9K X 21 Fldi
W2 G B-N B S R IR H AR K
WETE NS DU BRE S f e s | R ER 2R A R vk i
LY 25 Pk . I Y T B R R 2R P AR R
AR 25, 5 LUHE R 45 Y AR AT, R K
P 4 B M SIK R I A2 W P AR, H A HE B
N, — S PR 43 B 04 TR R X B T AR Y TR 24 R A
2 2 T AS T ofe VR A BT e X 2 G b i T 24
W2 S . ARWEGE b R il KRR R A — ARk AL
(K Ame o) A e ARk A28 (R ALk 40 BUTE 24
i 245 22458 e, %o B — AR Sk 48 ( Sk R me bk ) (58 ARk
2 (AR B ) HE R R ROIB R 2 Rk g 22 A
() H A T 24 R 5 1, T R — T TR g 24 9 A R B
Vi) A5 JE ) 24 0 D) 22 30068 s ) R 3 61 A BT A T v
Xof 25 O A K A 28 1 Sk A6 bk i R B T A M IS SO XF
VU A 2R TS 24 1) TR 20 % a8 ) R R UK, A AT 5 AR
SN [ b, XA ] 7K 77 i o I I P BT A T 2
BT LAt 7K SR R 1 I 1 K B X B- P g i
B~ RN S NN A o NN SR AV R oY T 2T
B T 50% ;s xR R RIR R R POk R R A
M ST 25 R, — MR AE 10% ~50% ; X I
IR Wi AR KLYt 25 5 — AR
T 10% ; 1% W 375 i 28 LB 75 2 3 28 W) o B Uk
A EURR R 100% 272 AR FREERE
— S 7 T B ] AR 1 24 ), I v IR T Y i 2 R
B, 2 W20 TR AE 25 W i K B B e R R AR T T 24
PE . AR IEFE i 43 25 0 TR bR i 25 224 T AR [\, AT
BB K 7= il 1) 7= b 20 858 B 7% A SO TR g, AR
I E AR 328 A D2 i T D138 0 O R5E DL
I I IR S FE I AE SR O R — AN
2y, TR O R AR O T 24 R R AR I, 5 ek R EE

Tirf 24 2 B 423

MAR Z U2 H KRUMPERMAN"' & W4 i,
T MR BE 7 BB 2 T g 0 R B RV A X 36
it B 4 KU, 38 H A, MAR RBCR T 0.2 EDE W
TR Y A ORCE R DN Y ¥ SN0
B, HORT MAR 2 %0 C T 3F 4 il & 5 85 1A 3
( Klebsiella pneumoniae) V% 1 ( Salmonella) . K
Y7 B ( Escherichia coli) 551 IR 355 K 72 i P BUR
PR A 7S BRI 22 T 2 0 00 (E A DL AR O
UM O A Y 22 2 M R R AT
N A BIESE A IR R AR 1 MAR &R
BN 0.2, 2 B T 4585 1 bR 0 DL 5 Az 3
U 2575 G i F5 BE A A% 6 N 2 4 B3 A XU 45870
FE I SE (4 140 A w7 i vk 9 T 2 2 28 XL
PLAE 2] MAR T8 bR £ i 570, 6 Bk MAR A Bk 35 %
= HRE AL 45 3 7 0 SE A T2 G AT | DY A 0 R R
INAR IR T2 IR FF 75 0, 7= Ml D12 RE o0 88 T i
4 TR 245 8 B v T T B R e B B, S F SR A Y
T DU rp g v o PRSI MAR B BR 55 /0 1 45 38 3%
AR —F A TR R AT R R A R B TG Y R 3R A
I PR FH A TR 24 i A R T 24 0 1 7 A T T B A
Al 20 Ve Al B A i T — Bt Ta) AT RE 2 (0 41 B 1Y
MAR TR, 2015—2016 4F 7 M D1 2543 B9 9
R, 39 MR BRI 22 2 28 R UL LB 25, 16 BR
MAR ZEATF 021", 52 XF L, 2018 4F 7 1l 11 2%
SrESTRR I MAR & B AL 4% n] BB T SR GH MR R
NGRS

o0 B T 25 PR G 7R A R R T KT T el Bk
filf 16 A0 HE 52 A6 L 45 A 7 s B AR | 3 Y 58 AR
A 000 R L N T PR Ak % B £ B 24 3 KA
it 25 AL 0 R T B TR 25 T Rk 6T 25 4 T bL
il , Wi A7 4 A R DU IR B T R ROR e
2 19 TR PR T AT R N TR 2 3 DRI O o 5 R B B
T A7 24 4 X A T 24 3 I, EL X T i 22 ) A
PU TR 24 19 AN [ Bk 485 A0 A T 24 3 DA TR, 2 A it
Ly L AR IR 3 g s S T 25 3 P9 4 0 7R 4 AT LR
M TR R G B AR R i 245 ML S 0 serd R serB
B DR G B = A ) B R B Y T R T A% T 1Y 2K T B
TEAE 51 X DU 2R 28 (4 1t 25 ML 5 22 1R rerd FE TR
U 5 7 A 1 A0 HE AR SR X Ay o v B Y T
LY HL R swl2 Bk R 4 7 A ) AU E R A i 1T
g1, Xt FR JE % 1 T 24 ML = B floR B A 4
fith 7= AR 1 A HE S AR B RS 40 T X6 24 4 1 it 25 3
KAl BEA 2 Fh, 6l 2R E i 25 X kA 10 £
Fifr, A 5 AU X H DL i 2 56 R A7 O 32, B Rk
] GBI A7 7 L b 17 T 25 35 BRI i 24 B A 2R
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25 BT 2018 4 M= R T B DL HRE 4 B

(1 140 FR &l 7 0P 9B P AG 1 Bk ok BH PR BT RR
6 PRI 52 2 R UL ERPUE 2, AR T BRI 25 72
JEM HLAEAEA B T B, (A A BE 2L, IX 28 MAR 18
Pk S FCAE Y 1) 0 245 ik DA AT BE 2 76 0 95 vh A% 4 X
i B AR R R AR fEF . A
R 1 X e [ DL 2 o i ot A I BT S0 1k K it 24 1k
AR % 202 M TN, ) BT s 2 0 R i e T R AR
Syt — 2 WF 5 B A SRR A4 B0 TR 24 HL ] B
PR R, g — 25 B9F 5 W 5 iy v I a1 5
BRI AR 37 P 15 A 75 0 B0 BT PR TS 24 R B 119 1% 5 S
B IRPESNN Y 5, K B AL
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 OE.BH SR PR R RE G A BRE (arginine kinase, AK) ,5F T A A KR AR R, K
B OAMARBRESN BT RS P 5B ek B G, it + =% A Bk 4B 7 BR R 8 I B 0k (SDS-
PAGE) #= ] = &, (CD) ik a6 Z AR & F i F e Z R4 AT R LA R A A 15 & F A AT 42 35 AK F 4
AT EE RKEDDEHRNG AK REBRFF BTG DM EMZ NG RE ER 55 ELITH 040
4T FH 40 kDa 9 R K& & A% AK,AK BE R at Kb Rt 3R 8%, 4295 AK 53R £ E #UR AK &L 85
FMRRMESR EFELDYRLBRFINGRBREE 55%~60% 210, Git MBAH PRIFH R K AK AKX
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Study on stability and homology analysis of arginine kinase from oyster
ZHAO Xiaohan, LIU Wenying, FANG Lei, GU Ruizeng, LING Kong, LI Guoming, LU Jun
( China National Research Institute of Food & Fermentation Industry, Beijing Engineering
Research Center of Protein and Functional Peptides, Beijing 100015, China)

Abstract: Objective To identify the natural protein arginine kinase ( AK) extracted from oysters, and to understand its

basic properties and homology. Methods AK was isolated and purified from oysters by ammonium sulfate salting out and
anion exchange, and the relative molecular mass and secondary structure were determined by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) and circular dichroism (CD) spectroscopy. lts stability was also studied.
The amino acid sequences of oyster AK and 11 other crustacean and mollusk allergens were compared by bioinformatics
software, and their homology was analyzed. Results The natural protein with a relative molecular weight of 40 kDa was
oyster AK. AK was neither heat-resistant nor acid-resistant. Oyster AK has high homology of mollusk allergen AK amino
acid sequence, and homology of crustacean amino acid sequence is 55%-60%. Conclusion Natural AK is extracted from
oysters, and the stability and homology are basically understood. It will lay the foundation for comprehensive research on
sensitization and sensitization mechanism of oysters.

Key words: Arginine kinase; extraction and purification; stability; circular dichroism; allergen
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