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Prokaryotic expression and identification of recombinant cashew nut allergen Ana o 2
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Abstract; Objective
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To express the cashew nut allergen Ana o 2 and identify its immunological activity. Methods

Ana o 2 gene was synthesized and inserted into the pET-28a(+) expression vector. The recombinant plasmid pET-28a(+) -
Ana o 2 was constructed and sequenced. The correct recombinant plasmid was transformed into Rosetta (DE3), and the
recombinant Ana o 2 protein was expressed and purified. The purified recombinant protein was identified by mass
evaluated by enzyme-linked

spectrometry. The immunological activity of the recombinant Ana o 2 protein was

immunosorbent assay ( ELISA ) and protein immunoblot ( Western blot ). Results As determined by sodium

dodecylsulphate polyacrylamide gel electrophoresis ( SDS-PAGE ), the molecular weight of the recombinant protein was
approximately 54 kD, which was consistent with the theoretical value. The recombinant protein was identified as Ana o 2 by
mass spectrometry. ELISA result showed that the level of specific immunoglobulin E (sIgE) in cashew-allergic sera was
significantly different from that in negative sera (1=2.44, P<0.05). Western blot result showed that recombinant Ana o 2
had good reactivity with cashew-allergic sera. Conclusion A recombinant expression vector of Ana o 2 had been
successfully constructed. Recombinant Ana o 2, which was expressed by prokaryotic system, had good reactivity with
cashew-allergic sera.
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Xt E 3 sTgE HUORPEAT AT, a0 H At 3o 2 43 10
&SR, PEAS AR B R R B ™ R R AR
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S B — o S TG AR BOME T AR oE AR AR
AFEE, i o gl 1k XE DLk 15 K e g R T i
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18% ~ 40%"*" | Hovp B 0 B R 15% ~
349" FEFRE e H X, B R T AP R
1) 8. 50% , 1 J2& 7 | A 3 =45 W g e o 2 1 A ME I
BE (17.80% ) 1101 AR S RGOS AR IR N 2 A
HZE 27 BARE SEH RRAER N 3 2 R
B KRR AR 2o B K 5 R W GE B R, B fE B E
AR AR B S i A 3 LTS
ERE T Ana o 1 11S BRA 11 Ana o 2 Fl 2S FHEREH
Ana 03", i, Ana o 2 WIS FEIE A, 1F
DAFEAF 5 v ml 5 08 2 500 MO 2R 2o 5 B 1 1 3 sIgE
FRMELEE L Ana o 2 fER 11S BRE [, 2 cupin
MABE AR, RBRAASBERIERX, 5 KT 1%
A AV 11S BREE LA R ARSI
FFRERRGERERALTHESA Ana o 2,41 5
92 15 MBI, by S I IR 41 4312 W AR R A R B D o

1 #REAE
L1 e
L1 A5

5036 T (3£ Thermo) , PCR X HL 3K
HEE I A 2 [F Bio-Rad, & i — 9 £ 4 (PVDF) i
(£ [E Millipore) , ELx-800 ff #5{% ( 2% [E Biotek ) , 7K
SRR IR A, 96 FLAR .

JE % kAR pET-28a( +) (E.coli TOP 10 &%
M (E. coli Rosetta( DE3) J2% 57 2% 40 it . P 3 B Ig
WEEE I DNA s 50 & e 4l 32 oo $12 B0 0] &
BRI 1 N D) EcoR T Al Xho 1.T, DNA 3% £ if§ 24 11y
HREFAY AT, EH 2T &R Marker, BCA
W & ¥ A 3£ [H Thermo, -4 A TgE-HRP ( 3£ [#
Sigma) ,HRP &4 A ¥ (19 B IEIR R JE ) (B i (1 %
L&) B [ A E 3 5, HRP fb22 G (£ H
GE) , B [K & i f i 7 i1 & WOl A R B A R
G2
L1.2 b

AR o A8 R B P i H R T L B B
PEft . GIARRIE: HA SRR R N i iE
AN IE A R A I R oo R R I 9 R TeE >

100 kU/L, i 8 sIgE > 0.35 kU, /L. Il 1§ 4> 3% )5
T -20 CLRAF
1.2 7
1.2.1 H#H Gk pET-28a(+)-Ana o 2 ff &

¥ if] GenBank, 3K 1% Ana o 2 & % R J¥ 41
AAN76862, /4y 5| ] F§ DNAStar, SignalP5. 0, TMHMM
A WA B A 5 B B R A R R B R T AR
SRR R IX, I ARG D) AL s EcoR T( GAATTC) Al
Xho 1(CTCGAG) , BN Rl & WA H ¥ 51, ¥ 3k 15
B) Ana o 2 3L [K 5 pET-28a( +) fi ¥ k4T EcoR T Fl
Xho T XU ), IS 7™ ¥ 5 FH T, DNA % 422 ifg #F 17
4 C i B, A5 F 4 Bk pET-28a(+)-Ana o 2,
H 2 BRI Ak E. coli TOP 10 J& 57 25 4 il JF Hk B
BT R R AT ) S, BRSSO F
1.2.2 HHAEHMIFESFRSE

W IE B 09 E 4 BTORL 5 I, B2 Ak E. coli
Rosetta( DE3) J& 52 25 4l , ik A & RIS R A &
KPUrER LB -4 37 Cad g R 37, BEEUR A 7%
AT RN HERMARTRIIERN LB WAk 5s 57 5,
37 C 220 v/min " KEEFEE WL E 600 nm (0D, )
h0.4~0.6 F, B o RORAE RS B AR
WAL N 1 mmol/L ) 7T F-8-D-1i .2
FEL (IPTG) ,37 C 220 r/min 55 3 h, FEik5E
R R = AR S B R 2390 T 9 000 r/min B
L5 min(BLLD2EF2 0,85 em) W AR J5 B AR DL TE N
B0, 1 mmol/L pH {2 7. 4 (45 2 £E 22 o
W (PBS) :5% Triton-X100 : 10 mmol/L ¥ i fif =
7201 ), K B A, B R S SEWR T
4 °C 12 000 r/min B0 5 min (B4 0.95 cm) ,
S3 B FAIE FITUIE o 12% 53 B IR AT + e H it
2 4 2R TN A4 Tk i 56 Ji +BL Uk ( SDS-PAGE) 46 il 8 41 45
HERIAEN, JF 8 B 0 E A VI 2 Bl T iEfT
JT % 5317
1.2.3 HEAEHNEE L

AL XA EMEH RO E i,
FHALRAR e Wk [ & Tris-HCI pH=38.5,1 mmol/L &
WU Z, 1 (EDTA) , 100 mmol/L NaCl, 1% Triton X-
100 ] F 2 A0 AR U TE , #8 A P64, 13 000 r/min &0
10 min (B .02F42 0.95 em) , A VTIE ., H A
VR W (50 mmol/L Tris-HCl pH = 8.5, 1 mmol/L
EDTA, 100 mmol/L NaCl, 10 mmol/L B-%i & Z
2 mmol/ L IR £ ,8 mol/L JREK ) ¥ UL 1E 22 12 58
Vs, 13 000 r/min B > 10 min ( B O 2k B
0.95 cm) U LW T@EM 4, 2% 4.3.2.1,
0 mol/LIRZ AR FE S PEW h 4 “CiEHT 24~36 h, 15
R E A EMEHAEN,
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1.2.4  EAHE AW REEE T

T B £ 922 W B 6 ( ELTISA) 4G i) 2R o 4l it
5 slgE: ¥ & 4 & 1 H ok iR #h 2% o W (CBS)
(0.05 mol/L,pH=9.6) fi B #| £k &£ 1 pg/ml, 1
96 fLAZ AL A 125 ul, 4 C g R, A
0.05% Tween-20 [ R £k 2% vh i (PBST) ¥ %3 1K,
T BFLITA 250 wl 1% 4= 1ML 35 112 11 (BSA)
37 CH M 2 h, PBST ¥ 3 W, T, HALnA
100 I 1:20 i B B9 I3 , 5500 1l 3 A 2 £L, 37 °C g
B2 h,PBST ¥ 3 &, #1+F. &L A 100 pl
1:2 0007 B 1 £ 4L A IgE-HRP,37 CHEEF 30 min,
PBST ¥k 3 W, #1T . &fLMA HRP JEY A W .B
W45 50 pl, #6410 min, AEFLINA 50 pl 2k
WL L W, H AR AU U OD,y,, f# A GraphPad
Prime 5 XA 25 R #E A7 AE B XS ¢« K 5%, P<0.05 2y
LZRAGIFE L,

F & A R %% Bl 38 ( Western blot) P4 B 20
BERMNPEHEAEAH 70 VIEE 1.5 h #%#% 3
PVDF & E 5 im A 3% BSA &[], = iM% 2 h; TBST
Pe 3 UK, 10 min/ YK 6 9 o) B 5 3k A BH P il T & B
PEXT R 5 1:10 F B2 1 ml, iR BHEFE 2 h, 1
A 1:10 000 #i BE 19 4T A IgE-HRP, % il 18
FEWEE 1 h,Ye¥; e Ja in A HRP L2 %GR Y, b
SRR 3 min, BESEHHE

2 HR
2.1 FKHAA pET-28a(+)-Ana o 2 FyHFI % &

ZBR 1-14aa {55 K, ¥ AL 5 #Y Ana o 2 & K]
PR IR pET-28a ( +) 43 M HEFT EcoR 1-Xho 1 XY
BT, W00 7 ) 4 PR A e P (81 1) i 4 i i o
3Gk Ak pET-28a (+)-Ana o 2, ff 4 Jii AL
pET-28a(+)-Ana o 2( 25 6.7 kb) % EcoR 1-Xho T X
il v) 45 (B 2), al W2y 1.3 kb b A — 52 5k hy
Ana o 2 HRALFE A, 5.3 kb A& A5 4b 52 Sk O Ak
pET-28a(+) f Ul J5 b B .

2.2 T4 Ana o 2 i TR IR KOS
2.2.1 T Ana o 2 iS5 F ik Ktk

H4 Ana o 2 T HEFEIS{E R 54 kD, i SDS-
PAGE 25 i/~ (Bl 3) , 4 IPTG i 3 )5 (1 FHE B,
FOAR TS T AR B 7R 38 R/ ] 8 2 1 — 2R
H5ERREREEEAN LERS B, BmER £ %
FEAE TUCE .

Rt 1 4 AR LR R R 1 AR AE T O0vE
R TR IR AR U R R A I b R R Ak
WA IE# TS, T AR R TR &
SIS (RO RN W 2 B = R A - G B I
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Figure 1 Construction of recombinant plasmid
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2.2.2  EHE AT A AR

SRR FR S I B R R A RS A R K 5 R,
FHEMASFENSL 4 KD, SFH S8 6.27, SA
S BB TR B B R R 2 A S K R B i AT R
5B b H 8 K BE SRR R S - o AR (e 5 P
WAE TR 220 [ 43 A, B 5C s A 32 19 e 31 o —
G % 5 B (R U BC Y F 5, R 9 S BB H BT

100 - w § ‘‘‘‘‘

90 |
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70}
N 60 |-
® 50F i
ﬁ 40 + &
30f,
20*
lg AR RSN H
§99.0 14216 19442 24668 29894 35120
R Ha(mlz)
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230
& 40
X
550
E 40
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4+F&/Da
B

1 HHHHHHQEWQ QQDECQIDRL DALEPDNRVE YEAGTVEAWD PNHEQFRCAG
51 VALVRHTIQP  NGLLLPQYSN APQLIYVVQG EGMTGISYPG CPETYQAPQQ
101 GRQQGQSGRF QDRHQKIRRF RRGDIIAIPA  GVAHWCYNEG NSPVVTVTLL
151 DVSNSQNQLD RTPRKFHLAG NPKDVFQQQQ QHQSRGRNLF SGFDTELLAE
201 AFQVDERLIK QLKSEDNRGG IVKVKDDELR VIRPSRSQSE ~ RGSESEEESE
251 DEKRRWGQRD NGIEETICTM ~ RLKENINDPA RADIYTPEVG RLTTLNSLNL
301 PILKWLQLSV  EKGVLYKNAL VLPHWNINSH SIIYGCKGKG ~QVQVVDNFGN
351 RVFDGEVREG QMLVVPQNFA VVKRAREERF EWISFKTNDR AMTSPLAGRT

401 SVLGGMPEEV LANAFQISRE DARKIKFNNQ QTTLTSGESS  HHMRDDA

C
TE A FEZ Ana o 2 JIRFE LUK IS ;B T4l Ana 0 21
WRZEIIATC Y Ana o 2 KRBT
El'5 Anao 2 SEHEHNRIEEE
Identification of recombinant protein Ana o 2

Figure 5

by mass spectrometry

A I VT T, JT  £50AE A K BT 8 55 R 27%,
S5HAEH Ana o 2 b X455 ok i, VSR 4 K
666 41
2.3 HH Ana o 2 I EVEAN
2.3.1 T4 Ana o 2 (% ELISA £

W ELISA 3, R 00 1 17 f5i) JE 2R 5k i B 44 i
THALS BB XS B E o Ana o 2-slgE 9 & &,
& 6 Itz WAL b 5t v 55 B 6 BRI Ana o 2-
slgb K2R A G it E L (1=2.44,P<0.05),
T (B IBCBA P 13 OD 50 F- 31BN 2 A5 A5 o 22, 15 11
17 R B o v A7 9 91 (52. 9% ) v DL 5 L 2H
Ana o 2 ST Wi o

P<0.05
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Figure 6 SlgE reactivity of human serum against
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2.3.2 T4 Ana o 2 i) Western blot &
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BRI 207 10 785 R0 B 4 X BR i 45 Western blot, 25 2R 1
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FERY SN, B PE XS BEOR WoR 45 . SRR, A
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.
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Figure 7 Western blot analysis of recombinant Ana o 2
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)2 Ana o 1 Ana o 2 il Ana o 3, )@ T Ff 71U
H M. Anao 1 4pFikky 50 kD, J& 7S B T BR & (1,
Tt A K7 o Ana o 2 J2 11S BREE 11, 5 20
EEM 50% , KR o R g ER . K
SRk Ana o 2 #4955 kD, i1 33 kD iR 1 W 2L 21 kD
(B A /N 7 4, R R E R R N B IR B R,
Ana o 3 731 12.6 kD, j& 2S &, A LLHKHT
WL 9 T R 0 R M 2 1 ) K T AR L
FEMBIE 5T b, 3k = o g 5 0 AR o PR M i v
sIgE 25 4 %423 50% .62% 81% " A It Ana o 2
VA MR B S A o, FE B sIgE G i A

A5 pET-28a( +)-Ana o 2 T 41 i ki 5 A
Rosetta( DE3) & 22 25 40 ff b JF 47 3235, 3K 4
Ana o 2, #{& pET-28a( +) 47 £ His #5245, fH T 4l
b, TR BE T7 J3 8 F 5 lacl Hnts e A, 3w e o, 78
IPTG 53 T ] DL K& Kk, fTEARM 5 &, FH
Rosetta( DE3 ) 8 57 25 41 i 3% I 7 %6 45 %65 7 19 %
AR T R IR ROCR, A R N R AR TR Al
B EE 2 Ana o 2,

CRD ) 4li fk sk 5 41 49 o 8505 AR I 41 % A Ak
IR sIgE , n] Ltk — 2B i f o i il 4y, IX
O3 ASTR ) 3k SORE AR, PP Al RE R ™ E BT A7 AR B, AR
N TgE A5 08 W B R 17 12 W B T ) W b ) T
WA, AW A R T 5 Ana o 1,
Ana o 2 Ana o 3 [X 43X 5 5 3o f R it A2 9 L 3, -
VAR O o = A ad SR 25 A M ) Lk B L sTgE
K- B IR RS (SPT) (19 ¢ 5880 (— Bk 48 %50
43514 0.905.0.928 0. 914" fy T — 3k i 2H 43
HERREATFTEA—, RGP R Y
W fige | SR BT ¥k U X T b oA Ak, St YR TR] G 1 A R
SE 38 1 Al Ak T VR AR XE AR AR K v 4l A B — 4y
AR DR I R K R T AR A K i A
20 Sy SR T B R A, 1T CRD 4RIt 8 A
R

FEXTEE 41 Ana o 2 (1528 76 M PE A H , Western
blot Z5 3 /R F 4 Ana o 2 5L o 5 FH M 1095 A
o B B R R S L U S AR LT P sIgE BT
RA U455 e J1 . ELISA 455 BIRA 52.9% )
IR SR 3o 5 BE PE i i EL A 4 Ana o 2-sIgE, 5 LAY
W5 R HGE , E 4L Ana o 2-sIgE 76 M 45 M
HHBAEME TR K FERAERITFE X (1=
2.44 ,P<0.05) ,F 4] Ana o 2 A L X 4 FH P F1 BH 4
I3 , AT 4R Sk © A0 H T B gl oy -sIgE Hi 7R K ik
& B S A IR 0Dy, > 0.200, 5 H 41
Ana o 2F —E AR RS G, — i, R RIL R

Ge /> LR W RO 1A IR BB AL i
SRR B KRB EL Ana 0 2 5 KR Ana o 2 14
G X, TG A 22 75 0 — O, ) LLaE
RS AP SRR REAR A OD fH . o T 4512
AR i v R ) O SR o P VR T R R RN R R
PE , BEAR I 15 0 IE e S 52 g, FF 58 07 1) K Ak 42
X Ana o 2 BT R ALHEAT I 2 UL AL . B 0 3 Y
1o J N R B iR AT R IR A, — 25 B v N AR
FRAE AR AS (0 K 32, 0820 28 U, DT 3R 75 8 %
MYFEEZH Ana o 2 B 50, #E 3 A O OO SR 4 Oy
W5

5% 3k
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Antimicrobial resistance and multilocus sequence typing analysis of
Vibrio parahaemolyticus from seafood in Chengdu
YOU Zhendan'?, JIANG Yuhan'?, CHEN Chuanjun'?, PU Chunru'?, JIANG Yan'?,
DU Juanlan"?, DENG Ying’, ZHANG Baiyu®’, YAN Liheng’, HAN Guoquan'?, YAN Qigui’
(1. Sichuan Agricultural University Food College, Sichuan Ya’an 625014, China; 2. Institute of
Food Processing and Safety of Sichuan Agricultural University, Sichuan Ya’an 625014, China;
3. Sichuan Agricultural University College of Veterinary Medicine, Sichuan Chengdu 611130, China)

Abstract; Objective To find out the contamination, antimicrobial resistance, virulence gene distribution and
genotyping of Vibrio parahaemolyticus in different kinds of marine products in Chengdu. Increase the basic data on the

prevalence and risk assessment of foodborne Vibrio parahaemolyticus in Chengdu. Methods According to GB 4789. 7-
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