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ambarus clarkii), 1 Y8 W5 (Oratosquilla oratoria) .
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PR 53 M7 5 Nakano 55158 i @ A H 41 J5 UL BR 2 1
s T AR TM BA R it . HN,
H BT 320 oA DX 1 B8 e A o it R HG e T ) i 3
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H R ZGE R IR AT SE 300 T ) B R A B A
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BN 1T o W e 15 25 B 3 Vi U AR . RS 1
FBEER T 1 h N RIFALES e b B, e )5
F—18 °C Ik 23z [v] [F] P o 38 1 ¥ i 3z i 2] 38 52
W, B TBINEKFEMESH (78 °C),

FHM: K BH P L7 . HRP ARic i EPT N IgE —
LIy A wPOR RV ARGBRA R &R
FE ECL &G, H 44 marker, 4xSDS PAGE
FREZE vh . SDS. Tris. H&WR . TN B/
SO s Bk i 30% VR . 25 Sh it 52 5 R-250,
NNN'N-IUH % 2, — % . 10xTBST. PVDF fi |
Sx I LT Y ik . BCA 2R M i s A 77 &
Wifg WK . DTT. IAA ¥ FA T A9 TR A
ABRAT]; HRAHERE (LEE R REYEAA
RS W), PTFE $FxCas (L2 e Rt H e fy
F BRZ\F]). HiPrep DEAE FF16/10 ik (GE 24
Hl). 5% E & A (15000 U/mg) F1E & (A (250
U/mg) H10 A LgErAE YR A BR A 5 Hofth
AN R B At
1.2 {UEB/EE

A R ELOHL (KUBOTA 6200, HA); H
2SR T #E ML (Labconco, 3% [# FreeZone 23 ).
B, F K (f%F Sartorius), Bio-Rad HE kX . Bio-
Rad $%JIH%6 & | PHS-3C & pH i1 (LIEAEE L2
AR R FEREANAR) ). BSZ-100 H Zh iy Y 4
(P P AT AR T A BRA | PRO250 1
5 #% (35 [® Pro Scientific 2% 7). & M 4lifk &4
(AKTA pure 25, ZE[E GE An]). HEIHIKE R
4t (Tanon-5200Multi, [ifF KEE). 2 DIREREHRIL
(Spark 10M, 7515 5 54 BR/A 7). Easy nLC 1200
PATHRAH R G (2 E AR AT, Fi% Y (Thermo
Fisher Q Exactive &4t, EEMHEAF]),

1.3 FREETE B AR

AWM ES% Yang 59 IFEE 41
B, WL SEIE M VR B BEIF 100 g % T 5 1%
TR FR T4 4 Tris-HC1 2% #h ¥ (0.1 mol/L, pH 8.0)
IET KR T AT, SREHE 4 °C. 10000xg T
B30 20 min, 15E]RY I RS USR8 (Sarco-
plasmic protein, SP), A0 5 (HUTIE BB &V
T 10 f54F114 1 x PBS (Na,HPO, . KH,PO,. NaCl,
KCl, pH 7.5) %W+, T 4°C. 12000xg &L
20 min, EE XL 3 WG, HEIMIERT
% 0.1 mol/L NaCl (¥ Tris-HCI (0.05 mol/L, pH 7.5)
R, SRIE AL O MR, BT
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VKE IR IR R, RH, BOESRA LR ED
HWURE4E 5 1 (Myofibrillar protein, MF),
1.4 SDS-PAGE #3#h

Wt b 3RF5 5] B i A IR 4 1 1E 4T SDS-PAGE
M, Bk S Brunelle 2 151

1.5 %JZENIE (Western blot, WB)

B NI o3 M 27 R F 4 1 0 0T UE
M BRI IR ZBE T RR AR L 18 YRR
J5 #£17 SDS-PAGE 737, 73 BIRCH R 12%, W
AR 5%, HLUKZE R G B AR A B = 045
um ) PVDF & AT 6, RN ILEE B, T
100 V1EJE FHE I 1.5 he BB IS T & 5%
WG 2 W3 ) IxTBST = 3 2 he EH 5 H
IXTBST [ 5, AR 5 min, SR)5 HA MR
O B I3 BOE NN (NS EEE A 1 0 5)
T 4°C T b AT PR PR BN o 45 3 5 Uk
5, I HRP FRiEIEHTA IgE (FRBEEE 1 1 2000)
AT s A RN, EiE R FRRR LR 1 h, i
Ja ] ECL % S350 % Qb B0k 47 i £

L6 IHEAMRMEE

IR A Bt W H I F K ST T I
PIBGYT o 25 H 175 0 Y 40 5 1 2ty 22 SR K i ok
33, A 150 pL BB, K¥E 4 K, FHK
Y 300 pL 4 25 mmol/L BRR F B, 50% &
JiE 1 100% G VRN 5% 2 Wk, fe e R ik 2
A, B A 50 pL B 10 mmol/L DTT ¥ &
56 °C F/KIRIAJE 30 min, FHREREEIREMA
SEPRFIY 50 mmol/L 1Y IAA ISR LAY 15 min,
A 300 L A4 25 mmol/L B iR & &% ¥ W,
50% CJEF 100% CIE VRS 45 2 Ik, B a (I
WK EIRIRAS ., fA 0.01 pg/ul (2R i 4H 2
G AR B 15~20 pL, VK LT Wik A s W A
BT 50 mmol/L i B R H 8% (% 10% & i)
30~40 pL 78 755 37 °C/AKIRIEAbIT R . B 5 1)
ISR RS — B EP &P, A 100 pL %
UK (67% 2, % 2% W ER) T H K i e,
37 °C f#¥ 30 min, SRJGHA 15 min, &0, FIF
i, PRRAE TR, RRBUTRE T

LC-MS/MS s-#7 B Z kA& B0+
e, HOHVAR T Nano-LC WiEhAH A (0.1% HI B2/
K WA AR, T IELE LC-MS/MS 2T, I
fife J& W RE S DL 2wl A AR B R # C18 Tl A
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(3 um, 100 A), #RJ5H 20 uL AR vh gk i k. &
AH {41 &y Easy nLC 1200 24 F+ & #H & 4¢ (Thermo
Fisher, USA), Ff & fETAE L EL PR B8 5 P28 0 bt
HAEs, il C18 A 3. (Acclaim PepMap
RSLC, 75pumx25cm, CI8, 2pum, 100 A), =25
Jit FI 7 S AR BE 4 30 min N SIAH B (80% 2 I
0.1% HIR) HH 5% Tt % 38%. il R H] Thermo
Fisher Q Exactive & 4t (Thermo Fisher, USA) %% &
20 F 155 55 Nano Flex 5 FJi (Thermo Fisher, USA),
WSS LN 1.9KV, B IR 275 °C.
J5T 3% 4748 7 =X B R R 4R X (DDA, Data
Dependent Analysis), —Z&iEf 538 70000,
FIHEVE 350~2000 m/z, e KFEARE 100 ms.,
X DDA TE¥F T 5 2 R4 20 D HLf Y 278 579 —
RS, T B T i KEARE R 50 ms. il
Rt (R AEREEIS SR, HCD) BUE N 28 eV,
EHTIARIRE -, ShBHERRIEE R 25 s,

AR B R 5 oM JoT i R AR 3 9 i b
raw &3 SCF, R PEAKS Studio 8.5 (Bioinform-
atics Solutions Inc. Waterloo, Canada) %% {4177 (95
I T AR BRI R 04 o K D NCBI R 201 7
P W AR AN PR X IR AR B P . R RSO
W R E R, MBS BT A 2 10 X
10°, —ZJ5E N 0.05 u,

1.7 SHERAKES (TM) B9 B4k

RBR AR AT PREUS I R A LR 2T 2
FEHT 100°C FEH 15 min, BHGE.OB R,
IR 1 mol/L 5 R I 45 pH & 4.5, 4 °C
FE 2h, SRJFT 4°C. 10000xg T &-L> 20 min.
B0 5 A5 ) B9 U0 EE % T 20 mmol/L Tris-HCI (pH
7.5) H, BEFEIRA), FH 1 mol/L UL IR Y I )
1) pH & 7.5, M3 TR EERT .

B 600 pL [ iR E R, 43038 0 A 800
uL AN [P A EE (FRLFDE 5331 20% . 30% . 40%
50%. 60%. 70% £ 80%) MYBRARELVA W, Fo/TiR
S5, VK CE 1 hy FRZR A 400 pL 7Y 100%
Mo R BERRPR S IR W, FEATTR I 4 °C i A i .
WH, 4°C. 12000xg T &> 20 min, 4385 LA
UVE, TUVEAT 20 uL 1Y 1xPBS %Mk, TRHLIKIMT

B F XA B o B T HR A B
WR LR AT 4 R 255 S D00E . BRPR B ER AT 5 15
PP UCIEIR T WFEK, 4°C FAGEKBHT 48 h,
HAERGTE ., BOATEME RS &S TF
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#5728 7P 20 mmol/L Tris-HC1 (A1) r, #ESRAIA
ftJE 3 0.45 pm FO3EK PTFE 4R 0ERS, 5 A4
Bro FIZE ik A1 LA 5 mL/min (49 38745 5 25+
A #4E HiPrep DEAE FF (16 pm x100 mm, 90 pm,
20 mL)10 MAEREL, AR5 BRE, ZZolil Al pk
10 MEARFUS IFEE S 1 mol/L NaCl Y 20 mmol/L
Tris-HCLIFE W (B1) PEMCAE 1 PR I 19 e Pt B2
h0~100% B1, Pt 20 SRR, ARG %Ry
H W R [ FE 2R WS B B SR B0, SRR i S AT
BT HT L RS

1.8 FEHRERAT TM e U E R Mt #4 1M 3 47

Sl EONE FEHHRER TM 25 e S I E
SHHRINFES BTk

WA HT FAMRBEIR T™M B IERE T4y
Wr 22 W= #4500 B 5k o
1.9 EHBBHRELE

BEVE R BELE R (SGF) WL Hl 7
15 % R E A BUH 4 SGF 7E 37 °C Kk
TR, IAZELE R TM 2 AWK R 0.5 g/L,
BEAMGS TIMB R EWRELL N 41, RNTE
37 °C fEIR/KIE Tk T A3l FE ROV 0, 1, 2,
5. 10, 15, 30 1 60 min A 54 100 pL W16
F 35 uL 19 0.2 mol/L Na,CO5 IERZ 1E L . 0 min
FRE 2R A E B AP SGF St Na,COy &
IR RN, HMAEAKRY . JE2% SGF 14
177 W J ) B8 34T SDS-PAGE 1 WB 4347

B Ao B (SIF) MBS
2% R EGMP FLHILFRY SIF 76 37 °C /KB~
P, AL S B TM BHAHE 1 g/L, B
EABGS TM W EWRE LN 12440, KN FE
37 °C fE /K T T A3 FE SOV 0, 1., 5,
15, 30, 60, 120 F1 240 min i B 100 pL 314 1k
W, T 95°C Fin#k 5 min 2 1E W o 0 min FHE
A A AR ALY SIF T 95 °C Ak ig ,
SRIGIMAE AR . Ja Lkt SIF T 1k 7= 4 K Xt IR
47 SDS-PAGE #1 WB 4347 .

2 4R

2.1 FERENE BIR ARk A

BB AR AR LR 4y PR 4y, BIAILS 2R
M1 (SP) FIALJFE£F 4 25 1 (MF), SP & 4%k =F
W, TR, BRS T EAE] 200 ku A4
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Horb R R 20 TR 43 ku (B 14T (3 Sk bR
). MF R E &L, Hhg R
IR 35 ku (B 1 £L @k bRE).

ku M 1 23 4 5

180 —> .
140 —> Se—

100 — ==

72 — -
60 — S—

45 — e

35 — -

254- -
204’-
15 —
104?

—_.
!.
E1 R ERIREA SDS-PAGE &

M. EE AT marker; 1, 2, 3. LKA (SP), AFEIMIHEIK L&
4, 5. PURE4EE A (MF), ANEMHEK DR

Fig. 1 SDS-PAGE analysis of Antarctic krill protein
M. marker; 1, 2, and 3. SP; 4 and 5. MF

2.2 FERBENE HENEE

N T M R BT LA P B IgE S5 A A
AR IR e AR e R S O DU, MRS R
I3 PP AR S TgE A, SR G B e i i
Frod s . AR IR, kA 6 M EURE R
I3 SR A LI 2 RERS 5 R R W AF SP I MF &
AR E RO, Herp AT 4 A AR R AR T
JEPUALS & B (K] 2) Sofie S I e LAY 3 2%
RN 35 ku (B 2 L EHETEHEFTRRIE), REAS
WEITAT BB ML IR o TR BT B M 3 b ok
K ) 1gE 2545 8 1 (K 2 TK3E 8). M 4> 1
35 ku Ze A 0 3 AR AT REJE AR R B UL BK
F, P2 TM O 2 AT R 5E 260K sy g 3 2 ad
gt

23 FEREBINEHERNMEREE

N T W R A B AR, SR
2 7% - R GG S5 i ok XF A 82 BT3RS o7 v 4 BEPE 2 1
SO T MBI . B ER, Tk 35
ku 26 A5 WY 3 SR 1 28 0 S e A B R S LR 2R
(tropomyosin [Euphausia superbal). %% € & 11
R TN 88%, L B BB 81 %%,
Horp R LR E AR HEIREBCR 76 4%, BV
TN 32.6 ku (&1 3). 41, I FiRh 43 ku Zefy
() 25 1 28 58 58 0 e W 9 W RS 2 R W (arginine
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2 RIREMEE AR MR IR AT 2 B 4R BV X 4T 8330 B8 & I35 o IgE A9 R Rr %
M. & A W ¢ marker; ¥KIE 13 7. &F 88 3 B % 00 L iE (1, PL24819; 2, PL23435; 3, PL27140; 4, PL21224; 5, PL25723;
6, PL24375; 7, R&FIMEIIE): 8. IEH AME A Mk
Fig.2 Reactivity of IgE in allergic patients’ serum with Antarctic krill protein by Western blot
M. marker; 1. PL24819; 2. PL23435; 3. PL27140; 4. PL21224; 5. PL25723; 6. PL24375; 7. pooled positive serum; 8. pooled normal negative serum
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| MDATKKFMOA MEMEFDSAMD RSDALEAGNK ETHAKADKAD QTLE " SERLLKONIQ IVEKDKALON 8 sceyistion fretsn Ftes) 6500
Biowidation W) 8 U!-l
—— r ] r h—1 By = E (18 Ot}
— ——— —  BAsatplation resein Btem) (H2.0L), Dridetien W) #3508
s e— [ — —
—_— f—
B i ¥ [l
————
—_—
f-———
@ i i1
| KYDEVARKIA MVEADLERAE I VELEEELRVV GNNLKSIEVE EEKANQREEA YKEQIKHLTH KLETAEARAE
- L coverage/% 88
#peptides 81
—_— #unique 76
| FAERSVQELp FEVDRLEDEL VHEKEKYKGI TDELDQTENE LSGY
- — #spec 1 316
avg. mass 32 663
o description | tropomyosin [Euphausia superba]

3 ERBIRENKREAN —REMEEER
TM ) FE IR T 2 Tl . M (A 2R 2% AR IO S 5 12 15 51 D Jo i i 4 7 3 A IR B 55 NCBI B3 22 v T UL E 20 19 T™ BB IR B, AR b
LRSI N Z BB NENR: BB %K (coverage, %), HI%w FINE M E MAEREE HENMRAZERNILE; &G
A 82 K EUE (#peptides); FFAERCECE (Hunique)s %552 2 O 16 5 TEIC BE 20 (#spec 1) 8 B 173 25X (avg. Mass); &
JOAE B R R I VR4S SR (description)
Fig.3 Primary structure identification of tropomyosin from Antarctic krill

Amino acid coverage map of TM: the amino acid sequences marked by the blue line are the peptides identified by mass spectrometry and the TM theoret-
ical peptides matched in NCBI database; the amino acid residues marked with different colors are peptides with modifications; Embedded table: cover-
age (%), the ratio of the number of effective peptides amino acids identified to the amino acids of the whole protein; #peptides, number of effective pep-
tides with high confidence; #unique, number of specific peptides; #spec 1, the total number of matching mass spectra corresponding to the identified pep-

tides; avg. mass, average mass of protein; description, detailed description of protein in database

kinase [Euphausia superba]), P& ¥4 F & H B, FHBUiRES, fE—BatE, SRS EImA
432 ko GEEENBAEA (9 2 9KIE 5) AR RERIT B BB S AR S T . R AT 2R (IR AT
UL S S AR 1B S L, B gpg pAGE 417, ZhH iR, BRI

PR LTS e IR BRI 1L B o 30%~35% Bf, TM B BREBAR s SR A Dy
24 FERBENREAIKEBR S B 40%~45% I, 13500 MF PR (R 4., A4

A SR B LT TR SR T B AR M, AR, AT TMREife; IRy 50%
LUH SE R L ) e (R R, Seierhm e b H B, R, B TRAES T RAERY
SAF R UL NS B9 MF PR R AU A8 O, T™M 9 BEAR e, EURS &R Bl A9
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FER/N, ART T™M B4ifl; SImE KT 55%
B, NMFFRAEAIT RN Z, B TM FEE
FURREAR. 285G Bl AT, M R e 1 i 0
I 50% B, AH LB FERMTRIA MF IS, TM 1)
TEAREE, HEARISW LR, BB T4
EE H B (F 4y, I, 7TLASH 50% B 6% R 24
00N BE 2 P AR IR TM 23R T 1 e AR A AN

© s

E 4 NEIEHERER SR TE RS MF /5
S B SDS-PAGE 73 #f
VKIE 1) 7 B R e VL RN FE AF A s 1. 30%: 2. 35%: 3. 40%:
4.45%; 5.50%; 6.55%; 7.60%; 8. KIEHTHI MF; 9. BRULE M
MF

Fig. 4 SDS-PAGE analysis of the precipitation salting
outed with ammonium sulfate at different degrees of
saturation from MF
Saturations of ammonium sulfate were: 1. 30%; 2. 35%; 3. 40%; 4. 45%,
5.50%; 6. 55%; 7. 60%; 8. MF without salting out; 9. MF after acid pre-

cipitation

TR R B E A TUE LS BN . 7R
TR, W T2 il 455 B e 7 S 2 T,
1B S R (18] 5-a), U6 2 X G R 1 425
T . ENBEL . R T)5, 947 SDS-PAGE
M WB T, SR, 4 KIE 2 TR 1AL
HAEEN T E)E, B8 TR -EAFN, R
A TR E F S T™ (8 5-b). glifk)s
4 TM £ — 200 30 3o JRORH (5 3% - A3 16 i 3% i — 2%
50, G ER HEES - EA, HiZERm
IR 75 R R 94%, EW] 2 A S g gl Ak J5 15
BTl B R ) B — 4R LA S F AR T™M,
JH U8 3o R0 3 TR LT X AR S 1 T 64 T
Yo BN S N, S5 R ERII AL S A9 T™M 5 83 1l
R TR SRS & O (K 5-¢), WEBTT
T A AT e A5 T™ A B

2.5 FEARASBER TM BYSE = R 3

FIREAR T™M (988 L R ZR AR, Y4 il
RRE pHTE 44 T, HRIMEAFIIERZ Hix
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0, — conc B_Chrom.1:Manual Run 009
—U “hr :Manuze )09
100 UV_Chrom.1:Manual Run (()‘i

80 2
60 |
20 \ —~ — adl '* ‘
e .

min

0 10 20 30 40 50 60 70 80

(a)

(b) (©
Es FatRBELs TM ROZhft
(a) B 7 AS ek 70 B AR R T™M, 06 2. TM;  (b) ZlAL 7T J5 FE A
WEERE [ 5 T™ 11 SDS-PAGE 7 #7. M, T4 marker; 1. SP;
2. MF; 3. 50% VR0 B iR 44 sh M MF SR A3 B UTIE: 4. I 17X
WAL ER R TM; (o) difk/s T™M 5 BB R A G 1M %
P BT J B 4 S

Fig. 5 Purification of Antarctic krill TM

(a) Separation of TM by DEAE-Sepharose column: peak 2. TM; (b)
SDS-PAGE analysis of Antarctic krill protein and TM before and
after purification; M, marker; 1. SP; 2. MF; 3. precipitation salting
outed with 50% ammonium sulfate from MF; 4. TM purified by
DEAE-Sepharose column; (c¢) Reactivity of IgE in allergic patients’
serum with TM by Western blot

R, e M IR I T™M 155 HL AR 4.4
R IR TM AR SR 25 SRR, FEdE AT
ot e, BAKWASRERM, WAL
ZRIRIE, M4 °C KA FIEAKH —E
(K 6), FIEWBEIF TM BA R &S RgaEE

2.6 EREENREAIRERUBEEHREL

4k 5 0 rE BRI TM AR DL S WAk, B
FBEZE 0 min THALIY, TM &R 528 (& 7-a),
THAL 1 min J5, TM FF4G RSSO RE AR, (H2 3
Ftr ARAUAN I g BEE AR R HE K, AR
TR, RERERE 33 ku . THILS
min J5, FEfESATIGZ, RA™AE S DR ;
ML R N iAF] 60 min 5, 2> T & 33 kuZe A 1
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ku M 4°C 40°C 60°C 80°C 100°C

—_ —_

-
72 — —
604‘”

45 o i

25 — -
20 — =

15 —

& 6 FEtRLT TM BY#LEEE 1 AY SDS-PAGE &if

M. # E 04 marker; TR . 4 °C; M ALFRE . 40 °C,
60 °C, 80°C, 100 °C

Fig. 6 SDS-PAGE analysis of the thermal stability of
Antarctic krill TM

M. protein marker; Control. 4 °C; Heat-treatment temperature. 40 °C.
60 °C, 80 °C and 100 °C

FAANIRREAE R, JFH T8 15 112 ku 9
R fi B BB W 2 B E A e o L& SR U]
TM & —Fhiiif H E A RHH AL E A . SHME R
AL, B RO T™M AL SR, R

I [H] /min
time
60 30 15 10 5 2 1 0 M
] 3 60 ku

. il 8
== i . '

@

i (] /min
time
60 30 15 10 5 2 1 0

(©)
&7

fift Fr Be B/ (1] 7-b). R AR IE AL 1 min )5,
T™M JFIR R AR, A — 2/ FREE, BRI E
AR AT AR, HOA I S A B i 25 0 1
B9 33, 27, 20 Al 12 ku; B & W 0 AL
B ZER, TM JRAG Z5 Bils b, P=AE/NF
B g im; MiEL = 60 min B}, TM JR4R
AR, T RRT 10 ku (AR A B B
By MR 120 min B, TM 5¢ 2R 5 F i
FUNWZRIK, KR ARRIE] . X BT TM X R
A BFH AR RRE .

AT BEASE L M VT AL Y RS A B TM
B A = ) e AT AR AT s ek, R R R o R
IR A M XT TM JH A 7= kA T G2 Bl SE 50
SR OB EAMNEAE, FERBRER TM
SR BE S T R B N R A B N, R
SR I ARA B B REAR (8] 7-0), R RN
33 ku MY S5 ATH AR EA AR SR I S e S Y . MR
fi T Ak 60 min J5, TM AR 7= 90 A2 A 14055 19 T
PENGPE (B 7-d), 16 HA JBR AR 1 B £h AT DA R REAIG
TR TM (S

Fif [ /min

time
240 120 60 30 15 5 1 0 M

45 ku
35

25
20

15
10

(b)
B 1] /min

time
240 120 60 30 15 5 1 0

(d)

RATR BRET TM 124U B i iRE LR E M 2 47

SDS-PAGE 73 #f7: (a) HEREMEL: (b) BEEARMEAEHEL; WB T (o) BEAMHEL: (d) REABEHEL
Fig. 7 Digestive stability analysis of Antarctic krill TM to SGF and SIF

SDS-PAGE analysis: (a) Pepsin digestion; (b) Trypsin digestion; Western blot analysis of (¢) Pepsin digestion; (d) Trypsin digestion

HE 7K P25 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

452 KopE OE R 46 %

3 i

1 T J5 230 5 IR A A Beik, W
LK By i O 5 I S ) B UL A
Z—o HHEI, X&T k@ in Moy mmry e o s
Wb IR EY B PR U, AR
AFF . e A Tl M o ] 880 o 200 4 L o i
HAT, 28R i B0 30 B s A 28 7 1 ff ik ik
B, RS A B R 2 FE R 20 W 5 A5 A T 5
FE o I FEZK™ i 3 U Y 5 TR AR AN
1A B T WY R 52 sh B a) 9 58 Sy, T B B
T a2 W ARG TR, TM 2 522 g
Y R BB, R — A E IR T 8 R ST Y
AR, TEFZIERESY A —Fhse X
SR A A B T g A8 SO Y SRR, A
ST SR FH MR8 o R A I3 X e R R 1 A
B SR RE BRI SN, 455 WROAH €835 - HR B o i 4
FEGER, T R A B T Y B 2 T
X455 Motoyama S 5 45 - —F, A
R P AEAE TM 2 805, I3 i Al g o i
PEAIERA T R R T™M 5 12 B % T™M K],
It H A7 984k . Nakano 25" 38 3 g iR 2 4H I LER
E AN T R ARBE IR H A X ER (Penaeus japon-
icus). JRIIEEF (Palinurus elephas) . 4154 F 14 (Par-
alithodes camtschaticus) 55 TM T£ % i< 8 4 3¢ IgE
e AR N, £ T R TM B
BIBTER B, Si4h, ARSLgh A 72K
Yy oy — e W0 i R AK 5 = — A iR
T B S SN, H TS g v R ) R
HIMHEERH AR, REBH] AK W] fE 2 /il ik
R, B S 20 B I HE T RIE

FERF SR B ot . AR N Rtk 2= AR Ak,
VAR Z R () 2 B, PR S T i A5
s, FRAGAifl . i HUR A AR SN Ty
FOF i BTG A R L T R AR B T A
B THARP B EZEME L, AR E
B S UTTE . BRERELER AT 45 A P B 72 ekt 20 I
JiS S e HAR, 4y B aliAeAR 2 T 2l R = i R A
IR T A S5 560 X0 T 198 466 6 A BsF 7 R B8 3 4 7
TR, KBLCYERER B AR RIS 50% B, TM
W E AR E A, REHRE AR, kBT
aifb B, PR 2 50% B R Th
2 IR T™M 43 R BT i S AR AN B . 6 T8
[F) () H FE 2K i, AR M TM BT 75 28 1) B R
MOFEEAN R, 5 SRR S0 90 75 S AT AH R A LAk

https://www.china-fishery.cn

A3 G AN 2% L PR Y Ak SO T™ T R
it 32 S HUR TM B 2B 75 Z AT 40%~60% 1)
Bt R 4 £ AT 2720 FLA I X R TM 7€ il $2 W pH
6.5~7.5. BREREAR AR 30% B, AT LA A i
ST B AL, SRR BNl RN A5 R R, gl )E )
TM 55 R 3 500 2 TR & I LA 5 B0 Y e g
TV, BABHAS 5250 s DA% 2] 1 2 B 4 v 1Y) R AR
IR B T™M. B, 28 H 522K ™ sh P i)
T™ &4l FI%E 5 . Motoyama 267 SR it iR
BEUTUE . A5 U UTUE M ) i xt 6 A e 5l
Y LA & A 2R 53 B gl Ab 5 15 2 6 Bl B 5E 2k
TM; SRk RUAEP 30 2o 1] 25 PR . 45 L A T TE
TR e ER BT SO A4S 5 ik gk 7 11 MR oyl 3= 20
JETM; TR DS @ i S e B . = RO AH £
T Al T b B 6 ER A 35 2 B TM;; - Shen
FPVR YR B ER AT ) DEAE-Sepharose J2
Bt T A B aliAb A5 31 T TM I X0 L e g
TG PESEAT THESE s Mei S50 SR FH A5 H i R 2
VUTE L A 5 R B8 ( Ovalipes punctatus ) LA H
il T B BURE T™M, AR AR R E
H AR F R AL G 1 43 88 2l AL 07 VK 345 1 i
E, TR 8 0 P T A oL i o 5
B 5 A Tl A U 9 4o BB 1 cDNA J3 1) 5 5 7
KN RIS, Ra R EMZENE gk 515
FIFEMA T HWEA, (HRMEREAZ LY, m
ek md B AEY, HEAREKBERGLT
255, PRI aE o o 2 AR LR A i Y 4
P R B, fE— B L IFANRE S R ARG R
A EA, A EE Y 3 ) SO B A, 3 AN BB 58 AR
PUSLBR GO Yt i, Wk Jo ke iR R
FCECHLE . BRI A YR RS R
AT BB 2315 B — 28 RAR S R iy 28 A8 1A, i AR
WEHZE D Re R PR f 2, BT, AR
BER A R IR L2l H B A7 5 26 B e BAT A S M)
I HE

TM J2& — i i BEAR 2 Y oM 45 ot ] O — 2R
wEA, HRFRIE R =R T T
TM Z5 My FeoeE M, DA I BB A% 7K 32 5 T i s i Ak
PRI O3 L B, ARSI X 4 AL AT JE 1 T™
AT T RN S AL B & I Yk SR S
WB J 1 45 I AZ B RZ ), 15d B R AR B A it
Ji TM T 52 i il , B s 50 ) — e B AR AR 2
B TM BA & R v, (AdA Ry,
TEMALFR S, MRUF TM 5HiR 045 & 88 1 &t
e gyt R s B iEEA s, e E

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

348 I, A PEARBENE S SR Y A B AL S PR BRI ST 453

R, BUEM B S Z g, Ast-
wood Z5E5% X JURR UL i B8R (kA T T LS
WAL SE S, R I B 1 2 O Ak S U
Pt , mAREME A 15 s WRIBE L 4
B2 AT UE B Y 8 A — 2 Ak i
PR R S A, T ELAR I UL fL g

558 I St 2 (R A B A E G R B, dlifh
J5 R AR B T™M 2 B0 B AL S LR
J BT SR HA AR SR W e i M, LB TM X 2
LA B TE AR AR P o T A AU T T
fofa, HARE MR RREAL, Ui R #EEF T™M
AN 32 T 2 B AL, W W A AT LA 21 s He
FOHCE R VE T o # el el 450 X % R B
J5 TM #E4T TR0 B I RH AL e 5, KA Bl
TH Ak 60 min 5 TM BIRESE = P)AT398 HA B0 i fie
PEWEME, X SARMIE S R 2 AR
TH AL 180 min 5 TM 5¢ 4= [ fif 1 /)N JIK B8 20 3 1
R AL SR R R 22 AT 7 20 PLg st iR 47

Wb FR S PR T R AME SR - - S A, R E
W2 TM G 16 P 1 B AR 32 2 % A 7 W W T A e
B, MRS ARMSE T R AR TM AL £k
g3

4 él:l jZ«

PSS P A A A R A ) BB T T T
Y5E . rEalifl, UESE T g R B i S AT
AR, I H T™M R H e EE A . A T
%%Fﬁﬁ%%TM%ﬁﬁ,ﬁ%T@ﬁﬁ%

A5 U8 o B ML T R S TgE R AR A
%ﬁ BL, BARBEEE; ralwiir T™ BA i
i T A TR A 0 TR R AR R
SE A I ORI — R o S S8 (SO R A B R
TM T # PR TE, A S R D E | TR A
P R PE BT A PERE AT, ARORIE T 20
1o 20 2 T 0 AN S ) BB B X e R i A T™ (1Y
BURAS AT IRA . RPN 34T

(4 F A AL L IR g A i Fl s K )

SE ik (References):

[1] Nicol S, Foster J, Kawaguchi S. The fishery for Antarc-
tic krill-recent developments[J]. Fish and Fisheries,
2012, 13: 30-40.

[2] NIAID S. Guidelines for the diagnosis and management

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

[6]

[81]

[10]

[11]

[12]

of food allergy in the United States: report of the niaid-
sponsored expert panel[J]. The Journal of Allergy and
Clinical Immunology, 2010, 126: 1-58.

Davis C M, Gupta R S, Aktas O N, et al. Clinical Man-
agement of seafood allergy[J]. The Journal of Allergy
and Clinical Immunology:In Practice, 2020, 8(1): 37-44.
Lopata A L, Lehrer S B. New insights into seafood
allergy[J]. Current Opinion in Allergy and Clinical
Immunology, 2009, 9(3): 270-277.

Moonesinghe H, Mackenzie H, Venter C, et al. Preval-
ence of fish and shellfish allergy: a systematic review[J].
Annals of Allergy Asthma & Immunology, 2016, 117(3):
264-272.

Jeoung B, Reese G, Hauck P, et al. Quantification of the
major brown shrimp allergen Pen a 1 (tropomyosin) by a
monoclonal antibody-based sandwich ELISA[J]. Journal
of Allergy and Clinical Immunology, 1997, 100(2): 229-
234.

DeWitt A M, Mattsson L, Lauer I, et al. Recombinant
tropomyosin from Penaeus aztecus (rPen a 1) for meas-
urement of specific immuno- globulin E antibodies rel-
evant in food allergy to crustaceans and other inverteb-
rates[J]. Molecular Nutrition & Food Research, 2004,
48(5): 370-379.

Yang Y, Liu G Y, Yang H, et al. Crystal structure
determination of Scylla paramamosain arginine kinase,
an allergen that may cause cross-reactivity among inver-
tebrates[J]. Food Chemistry, 2019, 271: 597-605.

Lee CH, Wu CC, Tyan Y C, et al. Identification of pyr-
uvate kinase as a novel allergen in whiteleg shrimp
(Litopenaeus vannamei) by specific-IgE present in
patients with shrimp allergy[J]. Food Chemistry, 2018,
258: 359-365.

Yang Y, Yan HF, Zhang Y X, et al. Expression and epi-
tope identification of myosin light chain isoform 1, an
allergen in Procambarus clarkii[J]. Food Chemistry,
2020, 317: 126422.

Hoffman D R, Day E D, Miller J S. The major heat
stable allergen of shrimp[J]. Annals of Allergy, 1981,
47(1): 17-22.

ZEAR . AN RN S A i A e e L iR
K, 2006, 30(2): 281-284.

R[], K

Li Z X. Allergen and allergenicity of shrimp varieties[J].
Journal of Fisheries of China, 2006, 30(2): 281-284 (in

https://www.china-fishery.cn


http://dx.doi.org/10.1111/j.1467-2979.2011.00406.x
http://dx.doi.org/10.1016/j.jaci.2010.05.036
http://dx.doi.org/10.1016/j.jaci.2010.05.036
http://dx.doi.org/10.1016/j.jaip.2019.10.019
http://dx.doi.org/10.1016/j.jaip.2019.10.019
http://dx.doi.org/10.1097/ACI.0b013e32832b3e6f
http://dx.doi.org/10.1097/ACI.0b013e32832b3e6f
http://dx.doi.org/10.1016/S0091-6749(97)70229-X
http://dx.doi.org/10.1016/S0091-6749(97)70229-X
http://dx.doi.org/10.1016/j.foodchem.2018.08.003
http://dx.doi.org/10.1016/j.foodchem.2018.03.088
http://dx.doi.org/10.1016/j.foodchem.2020.126422
http://dx.doi.org/10.1111/j.1467-2979.2011.00406.x
http://dx.doi.org/10.1016/j.jaci.2010.05.036
http://dx.doi.org/10.1016/j.jaci.2010.05.036
http://dx.doi.org/10.1016/j.jaip.2019.10.019
http://dx.doi.org/10.1016/j.jaip.2019.10.019
http://dx.doi.org/10.1097/ACI.0b013e32832b3e6f
http://dx.doi.org/10.1097/ACI.0b013e32832b3e6f
http://dx.doi.org/10.1016/S0091-6749(97)70229-X
http://dx.doi.org/10.1016/S0091-6749(97)70229-X
http://dx.doi.org/10.1016/j.foodchem.2018.08.003
http://dx.doi.org/10.1016/j.foodchem.2018.03.088
http://dx.doi.org/10.1016/j.foodchem.2020.126422
https://www.china-fishery.cn

454 KoOPE ¥ R 46 %
Chinese). gastrointestinal digestion reduces the allergic reactivity
[13] ARk, FBALAR, 2R HR14, 55 TIAUHT X I 3 2 s 2 of shrimp extract proteins and tropomyosin[J]. Food
ik a0 o % 0w 5 [0]. T R e Chemistry, 2015, 173(15): 475-481.
HAREHERR, 2009, 39(5): 120-125. [22]  HEARYD, DIk, B4, Bk 1 A
Lin H, Zheng L N, Li Z X, et al. Identification of the Je FAREHIESE T 2R A AL [0]. & SR, 2007,
Major Allergen in Sand Shrimp (Metapenaeus ensis) by 32(3): 258-260.
MALDI-TOF-MS[J]. Periodical of Ocean University of Dong Y M, Feng M Z, Zhao H, et al. Study on the
China, 2009, 39(5): 120-125 (in Chinese). determination of the pl of oat bran protein and alkaline
[14]  FulL, Wang J, Ni S, et al. Identification of allergenic epi- extraction of the oat bran protein by orthogonal
topes and critical amino acids of major allergens in design[J]. Food Science and Technology, 2007, 32(3):
Chinese shrimp (Penaeus chinensis) by immunoinform- 258-260 (in Chinese).
atics coupled with competitive-binding strategy[J]. [23]  US Pharmacopoeia, the National Formulary. Simulated
Journal of Agricultural & Food Chemistry, 2018, 66(11): gastric fluid and simulated intestinal fluid, TS.[J]. In The
2944-2953. United States Pharmacopeia 23, The National Formu-
[15] Liang Y L, Cao M J, Su W J, ef al. Identification and lary 18, The United States Pharmacopeial Convention,
characterisation of the major allergen of Chinese mitten Inc. :Rockville, MD., 1995: 2052-2053.
crab ( Eriocheir sinensis)[J]. Food Chemistry, 2008, 111: [24] Motoyama K, Suma Y, Ishizaki S, et al. Molecular clon-
998-1003. ing of tropomyosins identified as allergens in six species
[16] Zhao Y Q, Zhang L, Tao J, et al. Eight antihypertensive of crustaceans[J]. J Agric Food Chem, 2007, 55(3): 985-
peptides from the protein hydrolysate of Antarctic krill 991.
(Euphausia superba): isolation, identification, and activ- 251  ZHMR, 88, XD6H, & FRh 32 2 R L
ity evaluation on human umbilical vein endothelial cells ERER 10 S iE PE[T]. K77 543k, 2010, 34(3): 415-421.
(HUVECs)[J]. Food Research International, 2019, 121: Cai Q F, Wang X C, Liu G M, et al. Studies on the
197-204. immunoreactivity of the major allergen tropomyosin in
[17] Motoyama K, Suma Y, Ishizaki S, et al. Identification of mantis shrimp (Squilla oratoria)[J]. Journal of Fisheries
tropomyosins as major allergens in Antarctic krill and of China, 2010, 34(3): 415-421 (in Chinese).
mantis shrimp and their amino acid sequence character- [26]1  dEElE, X6, BRI E, & 835 3 B BUR fY R
istics[J]. Marine Biotechnology, 2008, 10(6): 709-718. ¥ 8 T A B Sk st B s M PR S e D] A
[18] Nakano S, Yoshinuma T, Yamada T. Reactivity of R, 2009, 9(4): 15-22.
shrimp allergy-related IgE antibodies to krill tropomy- Huang Y Y, Liu G M, Zhou L G, et al. The simulated
osin[J]. International Archives of Allergy & Immuno- gastrointestinal digestion of major allergic source from
logy, 2008, 145(3): 175-181. mud crab and its effect on allegic source activity[J].
[19] Brunelle J L, Green R. One-dimensional SDS-polyacryl- Journal of Chinese Institute of Food Science and Tech-
amide gel electrophoresis (1D SDS-PAGE)[J]. Methods nology, 2009, 9(4): 15-22 (in Chinese).
in enzymology, 2014, 541: 151-159. [27] HERH, &4, T2, & FLATER FEVLERE A iR
[20] B 3, RS, SRAKOR, S5, S R SRR T e R PR e U UE 43 B AL J7 S AL 0], B AR, 2017,
I B 01 45 R B P A TE0]. A AR AR, 2014, 38(18): 187-192.
14(2): 240-247. FuLL,FuSJ, Wang Y B, et al. Optimization of purific-
Chen H L, Cao M J, Cai Q F, et al. 1dentification and ation by ammonium sulfate precipitation of the major
Characterization of Hemocyanin, a Novel Allergen of allergen tropomyosin from Shrimp (Litopenaeus van-
Procambarus clarkii[J]. Journal of Chinese Institute of namei)[J]. Food Science, 2017, 38(18): 187-192 (in
Food Science and Technology, 2014, 14(2): 240-247 (in Chinese).
Chinese). [28]  EWeRE, ZRHR M, ARy, &, o [ 0 2 S AR i

(21]

Gamez C, Paz Zafra M, Sanz V, et al. Simulated

https://www.china-fishery.cn

TE A HE T, K72 2441, 2008, 32(2): 273-278.

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.1016/j.foodres.2019.03.035
http://dx.doi.org/10.1007/s10126-008-9109-6
http://dx.doi.org/10.3969/j.issn.1005-9989.2007.03.074
http://dx.doi.org/10.3969/j.issn.1005-9989.2007.03.074
http://dx.doi.org/10.1021/jf062798x
http://dx.doi.org/10.3724/SP.J.1231.2010.06607
http://dx.doi.org/10.3724/SP.J.1231.2010.06607
http://dx.doi.org/10.3724/SP.J.1231.2010.06607
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.7506/spkx1002-6630-201718030
http://dx.doi.org/10.7506/spkx1002-6630-201718030
http://dx.doi.org/10.1016/j.foodres.2019.03.035
http://dx.doi.org/10.1007/s10126-008-9109-6
http://dx.doi.org/10.3969/j.issn.1005-9989.2007.03.074
http://dx.doi.org/10.3969/j.issn.1005-9989.2007.03.074
http://dx.doi.org/10.1021/jf062798x
http://dx.doi.org/10.3724/SP.J.1231.2010.06607
http://dx.doi.org/10.3724/SP.J.1231.2010.06607
http://dx.doi.org/10.3724/SP.J.1231.2010.06607
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.3969/j.issn.1009-7848.2009.04.003
http://dx.doi.org/10.7506/spkx1002-6630-201718030
http://dx.doi.org/10.7506/spkx1002-6630-201718030
https://www.china-fishery.cn

33 I, A PEARBENE S SR Y A B AL S PR BRI ST 455
Wang X F, Li Z X, Lin H, et al. Identification and prop- heat processing on the detection of the major shellfish
erties of major allergen from Chinese shrimp, Penaeus allergen tropomyosin in crustaceans and molluscs using
chinensis[J]. Journal of Fisheries of China, 2008, 32(2): specific monoclonal antibodies[J]. Food Chemistry,
273-278 (in Chinese). 2013, 141(4): 4031-4039.

[29] Shen HW, Liu Y Y, Chen F, et al. Purification, charac- [34] Kamath S D, Rahman A, Voskamp A, et al. Effect of
terization and immunoreactivity of tropomyosin, the heat processing on antibody reactivity to allergen vari-
allergen in Octopus fangsiao[J]. Process Biochemistry, ants and fragments of black tiger prawn: a comprehens-
2014, 49(10): 1747-1756. ive allergenomic approach[J]. Molecular Nutrition &

[30] Mei K, Li G, Zhang J, et al. Studying on the IgG bind- Food Research, 2014, 58(5): 1144-1155.
ing capacity and conformation of tropomyosin in Oval- [35] Astwood J D, Leach J N, Fuchs R L. Stability of food
ipes punctatus meat irradiated with electron beam[J]. allergens to digestion in vitro[J]. Nature Biotechnology,
Radiation Physics and Chemistry, 2020, 168: 1-6. 1996, 14(10): 1269-1273.

[31] Fan Y, Lam, Kui K, et al. Gastrointestinal immune [36] FuT]J, Abbott U R, Hatzos C. Digestibility of food aller-
response to the shrimp allergen tropomyosin: histolo- gens and nonallergenic proteins in simulated gastric fluid
gical and immunological analysis in an animal model of and simulated intestinal fluid-A comparative study[J].
shrimp tropomyosin hypersensitivity[J]. International Journal of Agricultural and Food Chemistry, 2002, 50:
archives of allergy and immunology, 2015, 167(1): 29- 7154-7160.

40. B7] R, EBE, mkH, 55 AR T R

[32] Kumjim S, Jirapongsananuruk O, Piboonpocanun S. FOLVE A %o L gy v ot i = s 0 SR LBR B 1 SR i v
Cloning and characterization of recombinant tropomy- P RIFZIRT]. K P= 244, 2019, 43(11): 2424-2430.
osin of giant freshwater shrimp M. rosenbergii to Huang T J, Wang M M, Gao Y Y, et al. Effects of differ-
determine major allergens causing allergic reactions ent cooking methods and in vitro simulated digestion on
among shrimp-allergic children[J]. Asian Pac J Allergy the immunoactivity of major allergen tropomyosin in
Immunol, 2016, 34(3): 229-235. Litopenaeus vannamei[J]. Journal of Fisheries of China,

[33] Kamath S D, Rahman A, Komoda T, ef al. Impact of 2019, 43(11): 2424-2430 (in Chinese).

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


http://dx.doi.org/10.1016/j.procbio.2014.07.005
http://dx.doi.org/10.1159/000431228
http://dx.doi.org/10.1159/000431228
http://dx.doi.org/10.1016/j.foodchem.2013.06.105
http://dx.doi.org/10.1038/nbt1096-1269
http://dx.doi.org/10.1021/jf020599h
http://dx.doi.org/10.1016/j.procbio.2014.07.005
http://dx.doi.org/10.1159/000431228
http://dx.doi.org/10.1159/000431228
http://dx.doi.org/10.1016/j.procbio.2014.07.005
http://dx.doi.org/10.1159/000431228
http://dx.doi.org/10.1159/000431228
http://dx.doi.org/10.1016/j.foodchem.2013.06.105
http://dx.doi.org/10.1038/nbt1096-1269
http://dx.doi.org/10.1021/jf020599h
http://dx.doi.org/10.1016/j.foodchem.2013.06.105
http://dx.doi.org/10.1038/nbt1096-1269
http://dx.doi.org/10.1021/jf020599h
https://www.china-fishery.cn

456 KopE OE R 46 %

Isolation, purification and properties of Antarctic krill
(Euphausia superba) major allergens

LINNa', MA Derong'”, LIU Zhidong', NILing', DUANRui’, ZHANG Junjie >

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. Jiangsu Ocean University, School of Food Science and Engineering, Jiangsu, Lianyungang 222005, China)

Abstract: Antarctic krill (Euphausia superba) is a type of crustacean living in Antarctic waters and is an import-
ant strategic marine living resource. Currently, the research on the safety of Antarctic krill is mainly focused on
fluorine and arsenic, while the study on Antarctic krill sensitization is rarely reported. How to prevent and control
the food allergy caused by Antarctic krill has become urgent work. In order to explore the sensitization problem of
Antarctic krill, the main allergens were screened, identified, isolated and purified from Antarctic krill, and the
properties of major allergens were studied. Antarctic krill proteins were extracted by salt buffer; Allergens were
screened by SDS-PAGE and Western blot (WB); The primary structure of these allergic proteins were identified
using high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS); Major allergens were
separated and purified by isoelectric precipitation, ammonium sulfate salting out and anion exchange column chro-
matography. The heat resistance and the digestive stability of Antarctic krill major allergens to simulated
gastrointestinal fluid were analyzed by SDS-PAGE and WB. Results showed that the protein bands of sarcoplas-
mic protein (SP) and myofibrillar protein (MF) extracted from Antarctic krill were rich and the range of the
molecular weight (MW) was wide. Antarctic krill proteins could react with the serum IgE of shrimps/crabs aller-
gic patients, and at least four proteins had positive reactions. The protein with the strongest immune reaction had a
MW of about 35 ku and could be recognized by the serum of all allergic patients. This allergic protein was identi-
fied as Antarctic krill tropomyosin (TM) by LC-MS/MS. The optimum saturation of ammonium sulfate was 50%
for the salting out Antarctic krill TM. After separation and purification, TM with high purity was obtained, which
could have a strong immunoreactivity with the serum IgE of shrimps/crabs allergic patients. The measured isoelec-
tric point of Antarctic krill TM was 4.4, and it had good thermal stability. With the extension of digestion time of
simulated gastric fluid (SGF), MW of TM gradually decreased and finally stabilized at about 33 ku, and the abund-
ance of degradation fragments with MW of 15 ku and 12 ku gradually increased and existed stably. These degrada-
tion bands could still have strong immunoreactivity with the serum IgE of allergic patients. With the extension of
digestion time of simulated intestinal fluid (SIF), the original band of TM gradually decreased until disappeared,
and finally completely degraded into smaller polypeptide. The immunoreactivity of TM degradation products was
greatly reduced after digestion by SIF. The results obtained above indicate that there are allergens in Antarctic
krill, and TM is the main allergen with immunoreactivity. TM also has the general characteristics of allergens, such
as high temperature resistance, pepsin digestion resistance and partial stability of trypsin digestion.

Key words: Euphausia superba; allergens; tropomyosin (TM); isolation and purification; immunoreactivity;
digestive stability
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