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Preliminary Study on PCR Detection Method for Food Allergen Oyster

ZHANG Yi-xiang, QU Qin-feng, YU Shun-ji, HU Xue-lian, XIONG Wei,GE YU~

(Shanghai Institute of Quality Inspection and Technical Research,Shanghai 200233, China)

Abstract ; Objective: A PCR based method combined with melting curve analysis and site—specific Tm and Ct analysis was

established to detect oyster as allergen in different types of food. Methods: According to the DNA sequences of oyster

mitochondria from NCBI database, oyster— specific primers for both conventional PCR and SYBR Green I RT-qPCR were

designed by DNA star software.10 samples were confirmed to contain oyster ( positive ) and 20 samples were negative in the

oyster presentation.Some samples made of the oyster were used in our experiments as positive controls. Results: The minimum

detectable proportion of oyster component in food samples was 0.1% (w/w) ,with a 0.01 ng/pL detection limit of qPCR and a

melt curve peak at Tm 80.08 °C by this methods. Conclusion ; Compared with the existing methods for oyster detection in food

industry, the qPCR based protocol established here was step—wise, cost—effective with higher specificity and sensitivity.In this

study, the detection efficiency of oyster components in all collected samples was 100% , which indicated this method would be

widely applied for quick qualification of oyster component in food industry.
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W) 2 1) HLAT 58 St R R AT — R R E AR
T o AR 4 AH DGR IE A% A

La P R T G I S € % e 7/
TE TR [E Bt 5 A E SR & — AP S FR M EAR s 2
SR, HATE A 100 2 F, 4t 5L i 45 [
ILFERA AR o AW AR B A, i HLR
B 25 B, AR R 4 3R] 5 | e 45 Fi o %
FNEREAR , HBr Y 2 4 e N HH L, Bl 3G 41 W5 4H 5C
LR AR i K A 7 i AN W 2R, X T A 0 R S A
DGR TR Aok 78 =P = i1 S R o . =R A N PN a7
B —BERIF 5T 0 AR A A A D HE 5 R i E R
HAF TR, AR X 43 HAE ZERL B A6 o (st DL Ly
45 o

EEX) AR [v] B, AS B 5T 5 AE ST — Fh R BUE
LA S P R o e R A A A I s, L
T BE A% PRI A R0 ) X I AH 2 7 it BEA T A 6
1 #MRl57FE
1.1 HREER

MW (RPN 2R =2 B gk ) b
T SRR SR s B s (LU AR F 5 L R F0b .
fRd WL R A ok F S0 W AR A s e A
D= VAN 0 Al RN £ /S IS S PRI N B 25 S PN L
SIS I S B NI AN 5 NS SIS =19 (< T T 7S
U A S B A A S A S wE AR s W T
WERESL FEUh RETFAEARWEIS A IR T g alE
™ ;SYBR Green I PCR $ 315 2 x SYBR ® Premix
Ex Tag™(2X) ,48%5 RR420L  S2/E4) (KI%E) 47 R
2N\l Ok b DNA 42 B il 7 & High Pure PCR
Fii+ Roche 2\ ] ; 75 kedk
= W R4k 4% (CTAB) $#2 HU#E (54.9 mmol/L CTAB
1.4 mol/L NaCl .0.1 mol/L Tris—HCI] .0.02 mol/L Z,—
U 2 i (EDTA) ,pH8.0)  =iide = [ il

Veriti 96 Well Thermal Cycler PCR 4% ; 7500/
7500 Fast Real Time PCR System 32 5} 2% )G PCR
L SEE ABI A DYY-6C BIHL KA JEHtx—
1X%%) " ; UNIVERSAL HOOD 11 EE e lif% i £ H
BIO— RAD 2\ Al il & 5 A 40 M1 i DS - 11 & [H
DeNovix 2\ 7 ; ¥ 7 B .0 L Centrifuge 5810R 74 &
Eppendorf 2\ 7] ; FreeZone 4.5 Plus ¥ % T & H
Labconco 2\ ] o
1.2 RWHIE
12,1 N5 GeRaUURe b T R TR AR B e
B 14 A PR IR 0 PR T 0 T S M ARIR, I T 80 °C gk
T6 ho LUA R O FE AL 0 FOARE & BC At s 5
BN 10% 1% 0.1% RIBLIEE S .
1.2.2  FEf5H DNA B42HC 150 mg 2245 B9AE & hom
A 1 mL CTAB $280#% (20 g/1. CTAB,1.4 mol/L NaCl,
0.1 mol/L Tris—HCI,0.02 mol/L Na,EDTA , pH8.0) Fl
20 L FEHAF K % (20 mg/mL) ,56 CIrE 2 h(mk
HP2) 13000 x g B0 5 min, e [ 800 pl.
FHT A EOAE T, A T RS AR 0 i S A5/
S (25: 24 DIRGWH I IREG IR G )5 ,13000 x g
B0 10 min, B3R 600 wL B 52 25T 09 204,
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Template Preparation Kit

bl

FRIMAYS Vs RS IR &0/ 500 EE (24 1) 3%
W, PR IR A )5 , 13000 x g 850 10 min, 6 13
W 400 WL FL58 B0 B0 A8 T, I 2 RF PR ER G T3
I TCIK S BEHS W, IR A3 51 5 IR CE 20 min,
13000 x g( &.0» 2 min, FE EIEW, A 1 mL 70%
RS WV EDTE 2 R8I 2L SR, BT & i A
200 pL. TE #F # (1 mmol/L Tris — HCI, 0.1 mmol/L
Na, EDTA ,pH8.0) ¥ it . DNA $2 U5 s , ka4
S HTACN 5E DNA R B, I $& HU A6 i ) DNA 35K
PR TAF M (29 100 ng/pl) o X —L8 5 i
BEAK 1A S5 WO TR S {F A High Pure PCR
Template Preparation Kit Roche &7l & it —4lifk
1.2.3  gIPnkit &imse 51T ZRiR DNA #3
ic, H SRR R A 1) i | 3 R R P A T PR
SPHET R RFH F 4r T R ST ST MR i) S e A T
M. A DNASTAR F 441 %445 DNA w330 & 3
PRSP = B L R 21, 41 5 28 7 44« DNA 2 (A 77 %1
(AF177226.1) UMt 3E ¢ A ALEFIE 3L 1 (COL) LA
J¥ 1 ( AF300616.1 ) | 41 5 16Sr RNA 3 [H J¥ 4]
(AY510450) i1t 10 X514, 514350 i 1 g b B
G

5 W i35 « 38 Aok X A g BH PR AR S T R o a2
HAEI AR O BE RIS TR T | W s PR EYT 1Y

SRR P I ROR 55 i i S B B, AR
BT INEAET Y.

AD-3 (5" -3"): TGGGGCTTAGTTTGATAGTAG
GTA,AD-4(5'-3") : TAGCTCCAGGGTTATAAAGTC
TCC,365 bp,

1.24 PCR Py &Mt Dt (FE 5 ) DNA o
MR, A P O 358 HH 09 B A 5 | EA T 52 46

il PCR WM & A1 N 2% 14 : DNA 54
1 pwl,2 x Mix 10 pL, EF#FE514 (10 pmol/L) %%
0.5 pL, IR /K #p 2| SR F 2 20 pL, ¥ 84 554
4 :94 °C ,3 min;94 °C ,30 s,48 °C ,30 s,72 °C,30 s,
35 AMEHR;72 °C,7 min, HL5 wL PCR 74, il 1wl
6X D FELE v SRR AT HL UK . PCRHE Uk & U BT A
FAIBERC A BE R 2.0% o 9104 %8 BE Sl AS & 4 05 B 43 1)
PR, S E X R TE R K o

SYBR Green I ZZH]%E5 PCR W A4 22 Fil B2 4%
14 :SYBR Premix Ex TaqTM2 x 10 wL,PCR [Ji#514)
(5 pwmol/L) 0.5 L, PCR T ##51% (5 wmol/L)
0.5 WL, DNA BEBE 1 b, JH 7 B 250 A A2 20wl 1)
B NARZR , PCR W AR Y (=826 6 SYBR Green 1
PCR 4 #8540 57) A9 U6 W A7 R 3 ) . TAE £, 95 C,
30 s, B 1, PCR 2 W, 55— 45,95 CAEPE S s 2
2,65 CiR KRR 34 s, [R] B 7EIR Kb B2 il 2 2
SUF S, AT 40 DE I MR L 53 B 95 C,
15 5;60 °C,1 min;95 °C ,15 s, B kKiEJERBIRILE R
61~68 C ,

1.2.5 PCR =¥yl )¢5k X PCR 7™ 4 1 47 I
7, 9% Ja T NCBI % #5 /& ( https ://www.ncbi. nlm.
nih.gov/ ) 34T BLAST , 54 W AH )7 51347 %] b o
1.2.6  PCR &M R AU IZH  FfER 55053 A A )
A 38 A HEEAS B A9 AL T DNA ¥, FHICH 2585 1K
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5 DNA 5 7% 1 Bl 5 10 vk BB 43 3] & 100 .50 ,3.125
0.78 .0.2 0.1 ,0.05 .0.025 .0.01 ng/pL (%W , 55 B HL
1 pLiE 7330 PCR §7 1 DL & 2856 PCR ¥ 14, [ 1
R RFE 1.2.4, FERE ARG &8 10% (1% .0.1% 1)
N TAHLLTS YeAE S HEHC DNA FH T R 58 5256
1.3 ZIEAIE

Fe3E PCR 4% 53 4o H 3k [ 3% 53 M7, SYBR Green
I SRS 2% PCR 45 SHLim i ABI 7500 [ 7417 1) Hh £k 43
MrohiGE S Cr {E Z0HE B A L0 14 R 5 06 55 Tm 353
BEPEGIE D SCPATE L, AR 10 (kREE ., TM
TR R 3E o A5 BH A i 0 S B EAS
2 HZREHH
2.1 5|40FiE PCR &l

Syt A 5 k4T PCR P88, AR 45
FERMEAE SRR ANIE 1, 5 6 X5 ¥ HEM s sh ¥
TR NT LR B 4T SYBR Green T SZHT 2856
PCR 5255, A5 AD-3,AD-4 2y g5 ¥ B A 8
YR 2k S5k fre i 2

M 1 2 3 4 5 6 7 8 910111213 14 1516 17 18 19 20 21 22 M

K1 PCR 5|9k
Fig.1 Screening results of PCR primers
T 1~22: 43 BB 5 1 B 45 2R

Horp 19 20 A5 5E5 19 AD3 AD4 (1545 R .

AT AD=-3,AD-4 Syt NS4,
Sk A WE BHHEAE S 2EAT PCR $7 4%, 45 SR AN
2 Fron, T VAR R Z S | R I 18 o0 AR W5 o0, P 1
PRI R /INR 365 bp [R] Iy XF HA = - A3 A S AR P A
AHELT PCR §7 1Y, 25 1A 5 5 25 1 % BR 24 Sy B4 4
&3,
2.2 PCR ¥ 145 Rl FFIiE

TH S XS AT I R A R A NCBI |
4T BLAST, 25 R R 5 AF177226.1 [RPEHIAF] T
9% , Ul 4, [FIA 15 KI855245.1 (EU672831.1 &4t
LR P I R PR PEHLIA ] T 99% .
2.3 SYBR Green | %3t PCR &R 417

AL 53 5 %) T AR AR S EA T SYBR Green 1 512
AF2¢5G PCR A3, 3845 T S AUy 14 il £k, 153 PCR
AL AT H B DA SR 2R B 415 HE0HE K A0 453 150 T X . B A B
UL CAEL, 255 i e i 22 15 JHORE I g 4 A i 2 ( T )
ST B RN (WL S) P24 T (B %) 2451
FE SR E s TH 5 Sy 80.08 C -1y Cr {H 2l 19.40
(WL 1), Fra dEWeke &4 19 Co B AN Tm (55 BH 4 Xt
BEAHLT , B A O 3 F SYBR Green 1 [ 0% i gl £ 55
A5t PCR J7 BT LUPR G G I A E W5 1% 3o RS2 56
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bp
2000

500

250

100

B2 PHYERE G PCR 2521
Fig2 Samples with positive PCR results
TE  1~10 FEWGRE i 230k A IR 2R 2%
EE NER P R B LARFLD
R UL R s 11 BRI 122 25 X R

M 1 2 3 4 5 6 7 8 910111213 14 15 16 17 18 19 20 21 22

500

250

100

B3 BATEREGh PCR 2522
Fig3 Samples with negative PCR results
T 1~3 BT B B i 28 O TR
4~22 LSRR Al R AR LB DL B |
MR AR LEA SR A TS
LA IPNITANG S SN SN 9\ 5 TR L1 I

1 ALWERE S Tm fB

Table 1  Average Tm of oyster samples

B Ct Tm(C) FE Ct Tm(C)
i 23.16 80 | 22.14 80.4
FHh 1353 80 WA 15.82 80.3
BT 1712 79.9 IR 16.09 80
wwE 2162 80.3 gk 18.51 80
Al 2135 80 PR 21.08 80
WL 22.93 80 S 19.40 80.08

IR K EE e 60 °C ], BAPAE & A iy
R A 55 R DURE By B T AR SR Y 3 . et —25
AR, ) e HE 61 ~68 C AT Jy il IR B b 47 52
%, iR KR 63 C I, iF i Ay Co (B 7E 35 Z2fq,
B DURY CeAELTE 38 ZeAq , I A Hh £ 0 B o] ik A
sy FRY AR A D (R B vy, Ty I L sl DL S5 A i ) e A 0
I H Tm {EAAWIR . B IR JGRBE R T m (61~
64 °C) i B DURE v 9 Cu B T {EF BR{EATS A7 TR
—HR AR S R YT I B OO, 2R KR JE R T =
65 CIf, FEAREH BRARRE Y 1S, BITERE S 30 S
TP I R B, I HL I AR 0 AN AH Y A9 T {EL( UL
B 6) , MR KR T 52 68 °C i, AR IERR S D
WSS AT B, (B FH PEARR S i 93 2 32 31— 2 4
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Score Expect
673 bits(364) 0.0

Identities Gaps Strand
366/367(99%) 0/367(0%) Plus/Plus

TTGGGGCTTAGTTTGATAGTAGGTATCTTACGTAATTCTGACTCTGGAGTGTACTCTTTG 60

PELEREL R e e e e e e e e e e e e et e it
sbjct 15350 TTGGGGCTTAGTTTGATAGTAGGTATCTTACGTAATTCTGACTCTGGAGTGTACTCTTTG 15409

Query 1

TACTCTCAGAGTGCTTTGGACCATAAGTTAAGGATTAAACTGTCARACTTCAAATTTGAA 120

. PEETERE R e e e bbb b e e b b bl
Sbjet 15410 TACTCTCAGAGTGCTTTGGACCATAAGTTAAGGATTAARACTGTCAAACTTCAAATTTGAR 15469

Cuery 61

ACTACCCATAATTGGGTTGGTCTAAGATAATGATCTCACCAGGAATTARAAGTTTTTTITA 180
R N N N R NN N R N AN
sbjct 15470 ACTACTCATAATTGGGTTGGTCTAAGATAATGATCTCACCAGGAATTAAAGTTTITTTTA 15529

Query 121

AAAGGTTCGCTCCTTTAARAGTGTTTTTCCCTTGTCCAGTTCTTCTTTTTGAARAGCGGG 240

. PELEREE R e e ee bbbttt rrnrttl
Sbjct 15530 AAAGGTTCGCTCCTTTAAAAGTGTTTTTCCCTTGTCCAGTTCTTCTTTTTGAAAAGCGGG 15589

Query 181

GGACATTTATGTCAACARATCATTTAGACATTGGAAGGTTTTATATAGTATTTGGATTTT 300

PR e e e e e et e e e e e e et e e e rnnnrinl
Sbjct 15590 GGACATTTATGTCAACAAATCATTTAGACATTGGAAGGTTTTATATAGTATTTGGATTTT 15649

Query 241

GAGCTGTTCTTGCGGGARCTAGGTTTAGGTCTCTTATTCGTTGGAGACTTTATAACCCTG 360

PELEREEEEE e e bbb e e rnnninl
Sbjet 15650 GAGCTGTTCTTGCGGGAARCTAGGTTTAGGTCTCTTATTCGTTGGAGACTTTATAACCCTG 15709

Cuery 301

GAGCTARA 367

ERAAR
GAGCTAA 15716

K4 74 BLAST &5
Fig4 Results of BLAST sequencing products
2 AFIBJGEREE TR Tm {H

Table 2 Tm of samples at different annealing temperatures

Query 361
Sbjet 15710

RKIREE(C) 61 63 65 68
e Ct Tm(°C) Ct Tm(°C) Ct Tm(°C) Ct Tm(°C)
1 1 28.15 80 35.02 71 >40 65.7 >40 67.8
i Dl 30.37 79.2 38.08 79.3 >40 654 >40 65.4
Y 18.5 80 16.09 80 18.70 79.7 20.75 79.6
HCWE+E2), P HELY IR ZR, B Co{HS Tm AT G W, 2201

28000.00- 1% 125 RE e e LA 3 TR VR & AR Rl R RGN 20 s
24000.00 o4 0.1% HORE S
20000.00
016000001 F3 MRS Gy
oE 12000.00 Table 3 Ct of detection sensitivity
2 8000.00 - HeiE (ng/ ul) Ct 1l W (ng/pl) Ct {8
4000.00 - 100 25.02 0.2 31.46
0.00F =— 50 23.73 0.1 3237
400000 075 80 85 90 95 12.5 24.6 0.05 33.37
USATEER 3.125 26.83 0.025 33.87
KI5 ALWFEHYERE AL SYBR Green TJfit 2% 0.78 27.36 0.01 34.9
Fig.5 Dissolution curves of SYBR Green I 0.39 28.47

for positive oyster samples

L5 R E PCR 1977 1L BEASIH 2 — AR i 1Y

2.4 4HUER 59 PCR &N R E

A3 BB 1 L ¥k BE A 100,50 ,12.5 .3.125 .0.78 |
0.2 .0.1 .,0.05 .0.025 .0.01 ng/pL BIFE S DNA %5 W i
%38 PCR P34 L & SYBR Green I ZZ[0} 725G PCR
Prya, ZERIN 338 PCR Y k&5 S22 0, AT L BY
AfASIN Lk BE S 0.05 ng/ L BOFESE (BLIEL 7)), 294
fl DNA e B2 (it — BRSO T, LUK S5 AR 15 AN
B S, T [R) AR 0 e B 4 T 26516 PCR B, Y HY B 1
HZk , Cr BLPHE M5 10 BEATRAR U a8 vk ( WL IET 8 .36 3)
A A i R AR TR UG, AT LIAG I Y 0.01 ng/ L #&
FERBEPERE S o X N DA YL ke (8 A SYBR
Green | FELAGM, g5 UnE 9,10% 1% .0.1% W

254 20194 50241

K, nf AR G5 R AN —FP 7% o 1 SYBR Green 1
SEHTZESE PCR ARSI AG: Hy BIR S ARG, HA O o 19 2R
JBE G A A A 2R nT LAHESR — SRR S P 1Y, RES
T 2 SRR T8 N TSRS e A A AR ARG I, Jr LA e 9%
e T7 R B — 25 X A W AH O 7 i A T S

TESF AT 2 75 BRI, 24545 Cr B -5 4 i it
LRIEATHIE , 2 CofE/ T 35 i H B A FE5 19 Tm A
B, A At 05 153 D BHAE 5 5 G fBL/IN T 35, 1l JG 4y 5+
B T (B, 0 H S AG I HEA T A/ IE 5 24 Ct {ER T 35,
HICH? 510 Tm AL AR S W5 18 53 Sh B
2.5 EHEER AT

iz A 57 B 98 i il 2 07 3% %0 T 3 WS4 B9 T 5
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Fig.6 Comparison of dissolution curves and amplification curves for positive samples of clams,scallops and oysters

{E:a.60 CIB KA A2k 5 b.60 “CIB Ky G HHZE ;.65 CIB KA Ak 5 d.65 “CIB kY gLk

M 1 2 3 4 5 6 7 8 9 10 11 12

bp
2000
500
250
100

7 FEWERLSTAE PCR RGN 7
Fig.7 Detection sensitivity of normal PCR for oyster samples
TE:1~10 ARG B 435124 100,50 125 3125
0.78.0.2.,0.1,0.05,0.025 ,0.01 ng/pL;
T BAPEXS ARG 1228 IR
1.0e+006

1.0e+005

1 1:06+004

o
% 1.0e+003

& 1.0e+002

1.0e+001
4
1 4 7

1.0e+000

10 13 16 19 22 25 28 31 34 37 40
SR IAEIAEL
K8 HhWm s>t PCR A REUE
Fig.8 Detection sensitivity of real-time PCR
sensitivity for oyster samples
T« ZE B R BE R

100.,50,12.5 3.125 ,0.78 ,0.2 ,0.1 ,0.05 ,0.025 ,0.01 ng/pL,

T TRERERE Sk (M BB A WA R A5 AR S HE AT A,

FEA IS BIAIAG I 25 2 WL (WL 3R 4 3K 5) , Seu LA

1.0e+006
1.0e+005
1.0e+004

i
E}é 1.0e+003 /

ES
N 1.0e+002

1.0e+001
1.0e+000
1.0e-001

NN

1 4 7 101316 19 22 2528 31 34 37 40 43 46 49
S NAEIAEL
B9 AT I5 YAt fh b 45 5 7Ot PCR
Fig9 Real-time PCR for low concentration oyster samples
T - N2 B Wk BEAR U B i
10% 1% \0.1% 115 & HERE S
RIEr ™ i CHEWG T AEWARESK ) 1 Co B <35 HLA g ith
28 Tm {E-5 L85 FHAPEAE S ARAT ((80.08 £0.4) °C) il
o P Y7k 6 TIE 0 T S A R W5 S0 5 A Ak W S R A
vh, AR ER BRAG I H A W5 B 53, 10T S0 i e R 2
CBCT3 R R B2 HUA ) 49 77 it oA BB AGL I b 4 5 il o o
R TGN T B RS I 2R, R S0 e il v A I 2 T
{5 S s A A WG o S 0, SR T AE i P B Ce {ES Tm
{EIIASREIR] I 45 5 BH AR B AE , PR IH A AG D) 1 2 5 5
P o
4 LA S A AE R

Table 4 Test results of oyster products

B B Eiﬁé""é
TR ELR (B T ATOHS) 18 8
HEURIR R CHETRY) 5 5
LA (R 5 0
VI TV R T %) 10 0

20194 58 02HH 255
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S5 ARWEH A Ct Tm {8

Table 5 Ct and Tm results of oyster products

FE Al Ct Tm(°C)
FEWRAEC B 23.16 380
S R (A ) 23.53 80
HAlb A >40 75.33
FEH >40 66.91
eI >40 72.33
3 #Hig

A A1) 58 PCR A1 SYBR Green 1 %65 PCR
AT LB T AT R 5 14 43, 538 PCR 1977 vk BHM:
o T 5 AR i 104 E ok & SR LA B ) 4385 SR 47 5 T A AH
586 PCR A H RIS ] T 0.01 ng/pl, [FATiE
FH AR BE A O R RS I, 8 4% G 0 M At g B8 43
7 0.1% BIRE . B EE S Cu (H -5 45 /7 ih £ 09 RR 1k
& Tm {E 43 #7, SYBR Green 1 75 PCR f) J7 BB
PR TS BN GE SR, AN AR 22 07 8, K0 7 B4
SErE T BT DLRRARA A . £ XA S B EE
RS R AOAE S (UG IR L R D) SRR S ET T RGN, 38
PR KRS WEAT R AT IR .

3B I XA W T R S5 A W S B A O 7
ARSI, S BH 33X AR J7 325 0T DA 3 A ) H 2o e i A
J Ay, FLAP O T I B B AH O I DL R AR g
A BAG 2Rk 100% T X TR T L (4
FEWH JEETT) ARSI A, T G S ) 25 A 0 R R AT AN T
AR 77 it B A B 7 SN TR, 10 BRI TRE 5t DNA 7E
0Tk R v i IR A S 7 S BCER B Y DNA TR
AN FESTEIN T B ds iy 25 28 m ik mis s
HELXT PCR SN = A= il o A5 il Ao 4 i 18 53-8 i et
ARG . i sl HE B DNA Lb 4 R Mk, 15 2]
i DNA i bh e 22, 5 SO BEA I H 4 07 U 44
5y o FEASIE WYSEEGF ST v — 7 T B X BRI A
PEATATAC BRI LA, o5 — 7 w1 25 g Sr T 3R EF R
A FERY 1Y Lamp 2R 09773577 ELEAE I , Lamp
T2 A A TR B, TS S T I A RS

S 3k

[ 1 ] Waisarayuttc, Surojananmetakul V, Kaepradub S, et
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