#5124 4520 1) LERT e i T R 4 Vol. 12 No. 20
2021 410 H Journal of Food Safety and Quality Oct. , 2021

#;]a);][%%lz ﬂj’fﬂﬂf/\l, 7}—\*%23 #Z]nx}i23 F’-j:ﬂi$23 % ;Ez’ l‘%%z,%
EAA D, BAKE DT

(1. R FRENRE SAY TR, KE 300384; 2.t EK BRI Bim K IFE BT, Al R &8 K™ S
THEASEREE, T 510300; 3. R SRR TOCHEH ARG T ILE Y RIGH ., KiE TR, KiE  116034)

8 B EABUREELE RN — T T ik, e AR P AR R 2 o IR AR AT X R
oty E AR BT AN E B, R ERTEAO™ b R 1 B R A AR R TR iR AR . AN SCIETER
A EE ST S P B B S PR R R s A B, RETHL RS T AERIREORTE AT N L BT
) B Jo i 22 4 5 TG B4 DRSS R T, %ok F A 9 B R R R L A S DFTE R R . R S PR O
SFMPEEAT TR, AL T B 2 A IRk G e M R iR, DU A R F S e B R R AE
K it BT B e A AR O WE R IR, AR 22 S {4

R HEATRBEEEEOR, K, AR RS L A

Application of western blotting in aquatic products

YANG Ming-Chang'?, MA Li-Zhen', LI Lai-Hao>’, YANG Xian-Qing*’, CHEN Sheng-Jun®”,
WEI Ya*’, WANG Yue-Qi*?, LI Chun-Sheng*’, ZHAO Yong-Qiang™*"
(1. College of Food Science and Bioengineering, Tianjin Agricultural University, Tianjin 300384, China;
2. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries

Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 3. Collaborative Innovation Center
of Seafood Deep Processing, Dalian Polytechnic University, Dalian 116034, China)

ABSTRACT: As a new method, western blotting technology has been widely used in protein's omics research. This
technology can be used for qualitative and half quantitative analysis of the target proteins in the samples to be tested,
which brings a new way to explore the composition and variation of protein in aquatic products. On the basis of
introducing the principle and characteristics of protein western blotting technology, this paper systematically
summarized the recent progresses of western blotting application system at actually in terms of processing, storage,
quality identification and quality safety of aquatic products, discussed the limitations of the choice of destination

protein, the lack of coverage of aquatic products research, and the environmental changes in protein, prospected the
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development prospect of riching database, multi-omics method joint analysis and that like, in order to provide

references for the research and application of protein western blotting technology in aquatic product quality and

quality safety.

KEY WORDS: western blotting; aquatic products; proteomics; quality and safety
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FEJEA= IR WL 5B O KE, FE~EE
2R MR AT E A . 2019 FIRAKFRAE a2k
G 2548.02 77t MK 28 FRAHE R 160.58 J7 t, JK)7HAL
BN TS B R R A AT A0 2 K
P2k, BERMEFE, FEGQFEETEA W, BTHRK
P FRE SRR AR | A R AR K 7 i
KT R SR T, 2005 BUAR 16%~25%), B T
AR E FENE I B, 38 P 5 PR T A5 45 40 N ol =
K A SRR VR YY), R R4 2 (proteomics) J2& A
SR T T, BRI 5 A 2 1 A B b
78, F i RO A A% # WILKINS il WILLIAMS 3 [
HRR T, K S R R 2R, R AR
P 5T 20 27 4 AR B 5 A (R K 7 i 2 1 5T 28 B 8 A A Y
2 IR R R — KA.

B A 2= BRI 5 ) R R AR R L)
Yk Jis B, 7K (two dimensional electrophoresis, 2-DE)% A | Jiii%
(mass spectrometry, MS)F AR5 B 24 (bioinformatics)
FARZGE T E® B XK R B S E L A
Xp g BE R BT A T A S =2 ) A AR R SR IR A,
T TS0 N 3 R (western blotting) T 4 3k € & #7  N
MR T G, 1205 Bt Rl 28 R K SAMBROOK
RN IE L, R A 2 A BT 1 B A — R
HoR, ¥Rl Rt . RO, BTN A FA
Wik . S A B BEFEIES T, Ol
B T A MR ) i 22— R P e Bl
AN R R A 22 ) — A A RS, AR SR A%
B JFIRANRR A5, FEXF A vz TR M AH DGR 5
HEATERAE, B IE K™ S iz B AR (1938 AR AL % .

1 EEREENERAN TEREYT R

1.1 BEARGRENEEARTIERE

B TR BN BORZE 5 T T e FE A B M R I
Tk i %t J1 H VK (sodium  dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE) [ 1= 43 #f 2 K i K 6 5 £ AR
(enzyme-linked immunosorbent assay, ELISA ) = BBU Al
Fi5etk o 15 SDS-PAGE BEJE HL UK FLAt F46 5088 (19 5 1 e
BMEEEE B)E, Se Pt HME DR —Pi S EiE
FB RN, BEJE R IE R =S —do e, AR

ZHURRIC A RS I A L
1.2 BEARBEENER AR

TR BN R R RS TR S A 1 22 S 1 SRR AS A
M EANEOGIRAEE A BT, N — LR, SR BN 46 (2
R TE ORI AR LA DRI B kA
(IR N R IN b i R ST (EP e St i [T SN 2 2
AIRT HOPERAR | RSk i2s, AN T TGN EE F R 2 k1
oy FEERME AR RFEEEA R, BA—ErRR
PO 2R B S B AR (Y SR R BRI
by, AR ] A S HSCR W, BRI EA 7 5E PR
SERYHLER, AT TR S A BRI, Rk 154
BRI R RIS B B S AR E
DUBERY IR, SRS TR BT I B AL, RO TR A
Z IS X S, A - R G KR,
AR R T SR AR R BRI,

2 EHRREENESE ALK mPHIN A

2.1 KB HIERE

IKFE o NATVER B AV SRR B B2 R 7y, LAt
REYS BN —, FEEERAM . IR, B 5]
AT ORI B A, ELY R X BRI
it [X 2021 S 3k Xt K e R 1 40 s S Al b 2,
JE Gl . SR A R IS R AT L, e
FEL UK R e 2 B3 () I 25 SR 2 ey 3K 2 [ (immunoglobulin
E, IgB)MZE A5, BEfeA RO iTATBUiESE M e M
Za5ebk, DLARIR T K= S TR il s P2 R K= Sl B TR
Fu, SUFRUK BT RN SR S, WA TR
(OISR e P A Sl o R N I S R
(Ctenopharyngodon idellus)VE X4, WdE T B ta itk
DALY, iz P 1 S ED IR AR T I3 1) e
FEPE, R BB ST AR IS A B R
JHEAE 20~55 ku Z 1], SEHLEGAE pH 5~9 IFEIRINA 22 A
PRECEE R (5T, 2B o e o 0 1 SO P A
WRE T FOn FER NS5, #h 58 T Bt il SIS W 0 T U
8% (Siniperca chuatsi) ¥ RATICE . 38, BAMTEEWHIZ
—o NTHEEHIN LA KR, W et R 1 A
IR B, AEBHAEPYE ) SDS-PAGE R HL 7K K 4
PEENE S U T R BOECR A, S BUR R X
JEHIE T FR 17, 34, 50, 60 ku AR FUS AR A A
HWEN, SRS B alifb AT T 550, FaY
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I (cross-reactivity, CR)AH Al G e EN i SL 56 A& B, 7R
7RO T o = I S N N Al S D
(Fenneropenaeus chinensis) P HEHL T XTIFILAIEE 1, SIE
S/, 32 FHIA ELISA Ve Nl SolRy 5P (institute of
cancer research, ICRYERY, 3143 BXF IR 15/ U PR Sy
EI NI TR IR, R1S 4 A B, AEhGIE T RUF
LA 2R I BUECR, FHlCE TR AR, A4
SRR T R R By =P Rk AR KR Y R 2 v
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IR R . /N B I (parvalbumin)fE oA 28 £ ZE R HUR,
BN AR AR A ™ o S 1 B B o 40 TR 7 S P80 B
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Bl i [ i SO 1 B ()R G S = RS AU, R

Jo s V2 A, DT 30 A R 3 2 B A s SR
by HE DS i 2 2 Fb T A SRR & R ULER 2 A
(tropomyosin, TM)HUKE 2R 5 i (arginine kinase, AK)F|FH3&
PEPE R AT AL, e B 3BT R 2 T™M Fl AK 41
B L-BaTHCAFE R EL B 1:3 . 7E 100 °C., pH 2y 8.5 Y 5514
T 60 min M W EREAR, HORSSFAIESE T 8 A BTN
TREER B A ARG, AK RUEERIR . AR DRy T
AEFIN 7 2N R LB (Eriocheir sinensis) TM HIIH
b R 5 P R B RO R, AR A AP B LTS W (simulated
gastric fluid, SGF)H 1 b5 S LI AR 1109 Gy B3 i 22 Y 45
BT REZERE 5 i s AL BT BB R AR RO B
U, THERE R . ARG TR P — L I T i
FHME P I 45 A 2838 0 7 AR T BATCAE PR R SOk, DA Ay
e SR R M RO T TR A ST SRR . 4k R &)
Fl CARRERA ZEUO0ax (S i fo £ HERS | RIHKE . KA
1 R S0 T 2 S B S e e, e A I T
R RN T A IR AR L A SR RN L RE S Ak K AR
YRR R, R M E . MiFLES D (Chlamys farreri) AR
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Y25 CASHIN R B -3 1 B 11 -Wnt/B-Catenin /R G T2
REMER AR, A id., P ca R R T 68w |
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RAW264.7 Wl o E it il t, e BNl 25 SR8 7= T ke
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BT CAR LG PR BRI, (RUEA ™ SR KR
2.3 KA

TER L R, PR RBIERELE /K™ S R BT 20 i . 2
P T R A 5 ARk o 3 B 1 BT S e BN B AR B TER H Y
HE AN 22 A8, S — ARG 1 B A AL RN G B
P il o5 i S BRI Y . HE WIS T B A
(Oreochromis niloticus)Vl - JG vKAF 0 d 17 d BEE A AR 1L,
EAAEEE N T ERFE WA E D, AR
AZ i} 1 (phosphoglucomutase-1, pgml) Fl F, g i = fiff
(L-lactatedehydrogenase, LDHA )5 45 SRk —ESL T
PRAE 7 d B2 S8 B & AR TRt B, ATIERH T
6 PR T 5 R DR S 2% 1 5 | S ) 54 2 1 B e AN LR 1S
K, BEEMIR BN, MEFER TPt vkl
T A4 R O T B A T R S R I B R R A R R R 1
3 (caspase-3) B T-E 5K F, SE5LFRETHES
K, YIRS O M L, WSS A
PELON I A B T Z AR fa B B ULk ORI 4 B R ¢
(mitochondrial cytochrome c), AMIEFANIIEZE ¢ (cytosolic
cytochrome c¢) . &0 2 [ 41 4 H i -3- 05 R I &
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(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)F14H fifd
JoT 8 11 20 43 Wl R H ik 1 I & ¥ (cytosolic protein fraction,
GAPDH)IV'j# 36 h [AHXTZE (b FN4H M 32 2IAE T 15 5 RIS
B 40 bk B985/ 16 -2 (B cell lymphoma/lewkmia-2, Bcl-2)
F1 BCL2-Associated X %5 18t (BCL2-Associated X, Bax)[1]
g Asih, 15 TIEHT OB EIPE)E 20 h, FH, B
N4 4% 1 = W5 R (adenosine-triphosphate, ATP)FIZHAE ¢
KR INE caspase-3 BTG YA EEAAF, TTHT A 20 FR il
T caspase-3 [IEHENY, L8877t (Takifugu rubripes)bRil
fif 35 . EIRMER, BRZAKT WS R iR R g,
BAEAdaind B L B2 & A 4578 . LEL s 741
BEAR A HELE 0. 14 F1 60 d ¥ B R T4 AR 1 UL,
Zd AR B 2R TR T R TR 4 AR R
Wy 12 REAE 5T HE (ubiquinone oxidoreductase subunit,
NADH). J5lfiE o % (putative prothymosin alpha species)
Wi B4 1 3 (bridging integrator 3) .\ Mx % (Mx species), 5
FADCHIFFEZE AN O UESE T2 2880 1 5 26 8 4k WA i
PRI G E T 56, Gl EII 45 R A Tl BR 30 IE T e T THE
FER R AR, MRS UE T & A TR 21 68 75 Jr fik 1) JUL )
A3 VT RS BT, AN — 2B e A S R
PEFREDHFIE RS % .

H A5G F oK™ i SR A o 3R O AR b i B o
L B A TSR . AR R B iR A 2
SRS . AR VR Z 4 F A S TR AR K S L
PR 25 11 BT K TR Y 8 ) AR A O, S B G b o 25 1 B
TR . FRAROK™ b il T 45 AR SR AL K
24 KEBRRES

BT B R K T S BT R G B R, ek
115 B30 38 2% 1) A A0 A B TS B0 o o 22 15 B A it
FE KRR, REiEtAGe, hE OB EH IR A E
FAF 5 1 6
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M SE R, RIS R T AL R, AR AR Y TRl
PR TR, A R . FLAR M L B
IR G AN TR 6 Al B BE I s
1 B B8 R SRR M 57 (soybean trypsin inhibitor,
ST REEFF A5, & IR BREA 5h rh A 88 2 i i e,
TrREK, BT MBS, MR TIE A
Ja REEEILE ., SHE 0-3 KEEZ AT (high
consumption of w-3 long chain polyunsaturated fatty acids,
PUFAs)& & WRESERIE, | IZ AT Ay,
ELLA 205 Hoopdr T faih vp — Bk TR (eicosapentaenoic
acid, EPA). - _fk/NHilR(docosahexenoic acid, DHA)FIAH
Y13 T W B2 (alpha linolenic acid, ALA). -+ /\Bk IO %s 2
(stearidonic acid, SDA)X K B EA.hy926 4 52 A i AHT R AR,
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FRBNIRRHTRACROL TAEY) . R 2a 5 % F 5 EF
MW, LTI ISR, B 2l R K M A R Y
BRI A DU AR ¥ 1 % 5 A2 (progesterone)
YIFISE, 2208 2418 2% 32 /K (progestin receptor, PR)AY—,
JARERRAN IR T, Rl IR R A K0 B
WU = PE F8%(Portunus  trituberculatus) 525 YIHF5E 4
WMEZIRAE R IR AL, GoBEENl A e A SEsE
T ORH kB AR P ISV AN A A AL M A IR AP AE T R
SRR, AN F RN E S S ORI A
AR, REE G A A SIS R MER A .
RefEifiSr B IR O A E KB BB IVER, e s i
REVERVLHIBR T ISR E A R R R SR . s
(Oncorhynchus mykiss){A= 5 Bt 5 {R7K BE J1 (water-holding
capacity, WHC)#VIHHE, Z3# N5 A1 (apolipoprotein
A-I-1). a-l3hEEE 26 ku (alpha -actin 26 ku-fragment) it 55
Wi, TIZIANA S5 S LIRS AT 1 A fiti 52
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R AN R SN e T o
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3 REERE
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FRAA I Rt TR R | (it 3 el il Fr) o o B Jie BAT T
PERe AR TR Hli87 . L A A
SN AL, il R S B R AR LB £ R,
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