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1 MRSk

1.1 scmHs

BEVE K F= LTS 1 MRS ( Squilla oratoria ) \4E
% B (Scylla serrata) | L 44 1% X ¥F ( Litopenaeus
vannamei ) F1 4% 4 W5 ( Venerupis variegata ) ¥ B
BT EER .

FFERA R E ME KIEH AEBERK
FEI PO RE, MERAE Y AT F AL iR
17 ~25 %,

HRP #RiCHF50 A IgE Hiik B KPL 2AF];
AP EGEE M ik v AR EH &Y
HRP #RC8F 4145 126G HiikI B Pierce A H]; &
H i 7 T i 8 #x i Fermentas /v 7] fl New
England Biolabs 28] 7™ it ; HA A0 3  0Hr 4l
1.2 k*=RAAHERYE &

B LAY ET 4 58 0.6 mol/L
KCl1 ) 0.01 mol/L BEREh ZZE b (pH 7.0) ., &)
FRSYETRKE P 10 min, BL.OB EFH
PR Y
1.3 TM gyt

2% Liang £ W s OB BY, KB D
R ALY R 10 54 EF 50 mmol/L KCl ) 20
mmol/L Tris-HCI(pH 7.5) {42, .0, BUliE &
B BRRE 4 WG, TR KNI, f &R
o BH BB IREMA 10 FEARE 1 mol/
L KC1 920 mmol/L Tris-HCl (pH 7.5) 7% i1
R, B, I LTV pH 255 5L BD, TUIE
7T 20 mmol/L Tris-HCI (pH 7.5), F§ 1 mol/L
NaOH &3 pH 2£7.5)5, #47 40% ~ 60% Bk &k
AT, KRR ERTE AR E T 100 TR
Ik 15 min, BHE, B0, LIE R AR TM,
1.4 +ZREBEBRN-RAHBEREREX
(SDS-PAGE)

Bl £ B BFE A SDS B M, 95
CThm#k 10 min J5 HHET 12 % P9 BEAZ BERL o
HIKEERERUE DR LA, BRBERE
(G: BOX,Syngene /] ) iR a , B H KWK 4
T 8RH Syngene A A H) GeneTools &5 7317 3K

#£(3.07) 5317,
1.5 53 Bl Fn ) & 14 5 5% BN ii5

PL12 % W4y B AT Ik 55 . 5 % i
BEYE M 1 h, RS EEEE TM Hiikh—
¥i, HRP Frig B FH 5 186G 3 — P BEAT R L N
SL4 ,DAB B8, PR e B iR BRAE
Hxd R AH LA AR G B TM Bk —3i, S5
HE—HL 54k TM 72 37 THIFEF 1 h,
HARBRAER R BT
1.6 ELISA F1#J#] {4 ELISA

b il 2k 1 4RO 43 B AR B 0. 001,
0.003.,0.01.0.03.,0.1.0.3.1 pg/mL H4E4HE
T™ F 96 fLik 4 THEBLRK; TBS-T Y/,
A5 % BiREY; 37 CHH 1 hy TBS-T Pk 5 %,
MA—FL(HL PRI E TM Hi k) 37 C R 1
h; TBS-T Y& 5 WK, I A —Hi (HRP #Ric B £ 51
% 1gG)37 TR W 40 min; TBS-T $&¥% 5 )G, 0
A TMB & 25 min, f§ 2 mol/L H,SO,%& 1|, &
JETE 96 FL.A B 471X ( Benchmark , Bio-Rad /A H])
PFE Asso mfEo

mREMPRLIYHRYNERERE, H
ERER L, RAHEH A EEF AR ERZE
BN, BIERE LTRSS TM K E,

il BLISA™ B8R B —Hint R4l
FASEERE LR, SR S8R E mE 54
4LEg T™ 7E 37 THIBE 1 h,

2 4R

2.1 [HRS R  BUR R

1 AR LA ML 4R ) R A SDS-PAGE #4743
B, SR WE 1-A fir. YT SHERAS
43FE M 14 ku F 200 ku &, KBBOERE, 5
Motoyama %" 25 RE ML, BAR R R, &
e, 7E 36 ku A —BH B AYER B4R, #EDI T
RERE T™,

RBYEIKE R EHRAERE, #17E
HRREEI R, &5 R AN 1-B frR. MEYH
SN 36 ku FIEHARRS 4 M el BURE
M5 RN, TSR A B L8 To R, RS RR
B, MR 4> F 82N 36 ku 7R H 2 1 AR
EEEBUR, W5 2.4 HrFsRFEE — &
HAMa AR, W RER D ARSI H R R B BUR 45
BRTHER SR, R X R G AR TM
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Fig.1 Analysis of heated extracts from mantis shrimp
(A) SDS-PAGE; (B) IgE immunoblotting using patient sera.
Lanes; M. protein marker; C. heated extracts; 1 —4. sera from 4
patients with crustacean allergy; 5. pooled normal sera.

Arrowhead indicates the major allergen protein band.
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ST AAE L F i SR R R AT Atk
SRR EM O FETERE, ST 8
#1036 ku( [ 2-A), Lidm i EaiEE TM H ik
MRS S R EN, Ak E R N0
AR TM{E 2-B) . RAHPEELHAFREGM
& 8 —31, HRP 3310 F2E40 A IgE Sy —HtfT Ay
IR B R, 7E 36 ku £AH —BH B
H, UL A M, X SRR Y 5 B R R
ZERM 3, HE— UL TR K T™M 2 H 4R

R EE S EUR(E 2-C),
M1 M1 PN
83, 0—. ]
1160— 1 : EE
F5. 2 52. O— 8
45.0_1 a7. 5—
35. [ & |
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25, [l — ;
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Fig.2 Purification of major allergen from
mantis shrimp
(A) SDS-PAGE; (B) IgG immunoblotting using the polyclonal
antibody against Chinese mitten crab; (C) IgE immunoblotting
using pooled patient sera. Lanes; M, protein marker; 1,
purified protein; P, pooled sera from patients with crustacean
allergy; N, pooled normal sera.
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7 SDS-PAGE{ [ 3}, 7ERFIHH R KRBT
HEH EHE-BMRRE T, AR P s iLE
AR kR BB, SRR s
iR, AR PLAAEEXTAR T™ 972 7E 36 ku
7ok, A EsE TM BT BN 34 ku, R4 FE
) T™M K93T8 2008 38 ku, b, FLANEEITIRA
BEEE M HTEWERT DIREZR A%,
SHE 3 FHFERAYRIREY AR, 0 AR HH
SRYTH I AR VYRR, 45A Motoyama %1
FZe RN, AR EELPY o W BB R R

1 160 __ S TS

B6. 2 —

da. F . —

35.0 — S L. -
L -

5. [} —

18.4 — o A
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B3 FEEREYHERDE SDS-PAGE 7347
M. ZEQSTRAIRE; 1. DERSE; 2. FLASEXER; 3. 22618
1. EHREE.

Fig.3 Analysis of heated extracts from four
species of crustaceans by SDS-PAGE
M. Protein marker; 1. mantis shrimp; 2. pacific whire sheimp;
3. short necged clam; 4. mod crab.

T PR o S 40 B0 o S b o TR £ 649 1 R
TM SHAAK 5 TM B se LR Rt iy [
4A TTLAE A4k RY O AREE TM, O AR B4R 4
JLAE AP R T ER R S piegd
B T™M YUiRI ™ A RS XU N, T 2% i f
Ry RERRS, RAPEAEE ™ 50
o LIS IR LL R SR B B TM R A ERF
7 EA BRI FE RS, 5205 TM BRI
AR . oo, 78 1 AR ik i RL4R 49 o v DR 00 2
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Fig.4 Analysis of TM cross-reactivity among different
species of crustaceans by inhibition immunoblotting
(A) IgG immunoblotting using anti-TM polyclonal antibody
against Chinese mitten crab; ( B) Inhibition immunoblotting
using anti-TM antibody preincubated with 100 pg/mL of
purified TM. M. protein marker; 1. purified TM from mantis
shrimp; 2. heated extract from mantis shrimp; 3. heated extract
from pacific white shrimp; 4. heated extract from mud crab;

5. heated extract from short necked clam.
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i TM B 5o 88 38 SR 1, R P 2ot SR 3 T 7 A
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€ ey Dl g i oy i Rk E € R PO SR
AL OAF B T™M 5 1 78 B9 B 8 6F JLYh i B
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B 52 BA B 55 , 22X 3 Fh B SRS sh A
JR5 OHFEER TM e 8 AL XU i, H
ZREISHEY S DIRES TM 85838 U iR B
TR, L R S e B Bl LI A AT o
2.4 HEXZFYTM FEHNUZE

B, 28 ZWE AN TR & SR
R, 40 SDS-PAGE!®~'¢7 ELISA-'%) pCR™’

%%k, SDS-PAGE HLIKEE (& 3) B8 O #FEE
B TM & BB, o TIESEZE R, RS+
YR TM LT ESI IR LL ELISA J7 ¥kt 4
HFERanYIn T™ BT E 2 L. B 6 RLAZE{L
HEEEEE ™ LRl irEi &, R 1 hEL
ELISA J5 i e R B ARt S 1 3 Fh A 5226
SYPHEY T TM B &, Ho, L9 axaF
MRS EE ™M BB &, DIRE TM & B4 %t
b, BEELME ATRABEFTE M
triEph 2%, Uk, VMRS, FLANIE B 33 4R F0 26 A s
MELTM FETWHSIERE —E2R. HX
TIPSR 5 SDS-PAGE M5 R —3, B3E
—ERREE | R 3 Fh P RS Ed T™ RYHER &
£. FAe ™™ Ry SHE5E BN T™ R
ARME, XET AR IEIE , RS o
PR i TM R

pre-incubated with mantis shrimp TM
- B0 pg/mL o 100 pg/mL

A450
eceemEE
T ok oo DA
————————

3
P A i 37 FA P 1f 75

BS FREEFRENDHERDEIH G ELISA K18
L. OEFiE; 2. FLAGREXHF; 3. SRR HE; 4. 268,

Fig.5 Analysis of allergen cross-reactivity among

different species of crustaceans by inhibition ELISA
1. mantis shrimp; 2. pacific white shrimp; 3. mud crab; 4. short

necked clam.
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mud crab TM
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R1 3HPREIY TMHEE

Tab.1 TM contents in 3 species of crustaceans

H5ERaY ™ F&(ug/g)
crustaua Species TM content
A ¥ S. oratoria 17.07 £0. 57
JLYE GXTEP L. vannamei 774.8 £110.0
BEHRE S. serrata 2136 £66.4

48 UL AL $24) SDS-PAGE i, IK B 1% LA K¢
B R BN S I 5 SR HE T, 1T AR L PO AL R A e T
RESARBNELBEEME, NN TM =4
S34rf. B, RATR DR EE LA o & A RS F
TR, ABHET SFRENLARE QB
HABEHMEE(SRATME). B,
Motoyama %" $3E iy AR EE LA TM 5 B4R
i, TRER B THPWEHEX ™™ =4 T —&E
PR BIREAR T, ZEABISE it ELISA 3£ 5E
253 DR T ™™ & 88K, TR A8
R I R AR B B M B 2 R B O R 4R
YRS EES ANE B RES T EBHEY, X
FRER T & A RIS T T™ BER 5> 1gG &5
Ahim, BH E &AM SR RB. A5,
Motoyama 2" 3338 iy O #F i #H 424 SDS-PAGE
B RBEMZE R TM &H, /R XS 1
SDS-PAGE i T™M &7 & Wi, TR TR A
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Z I8, X T RE 2 B T O ARG LY P B TM [ B
WA —ENETY, R AFHE— R,
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ELISA 2332 B] O MRS TM 54845 & LA
FIXFHR4E F 52 28 sl LA B8 9 4 8 38 XL R
P, REDFHEIAS ™™ S8R FEMILHE
FI XIS, B3R 5 e Bt , B e sk
XYL HEER,
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Studies on the immunoreactivity of the major allergen tropomyosin in
mantis shrimp ( Squilla oratoria)

CAI Qiu-feng'** , WANG Xi-chang'* , LIU Guang-ming®” , LUO Zhi-hu®, CAO Min-jie*?
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. School of Biotechnology Engineering, Jimei University, Xiamen 361021, China;
3. Key Laboratory of Science and Technology for Acquaculture and Food Safety, Jimei University, Xiamen 361021, China)

Abstract; Crustacean is one of the eight kinds of allergen sources in coastal areas, which causes the IgE-
mediated hypersensitive reactions with clinical manifestations including urticaria, angioedema, asthma, and
even fatal anaphylaxis. Tropomyosin ( TM) is the major allergen of decapod crustaceans with highly
conserved amino acid sequences. The purpose of this study is to confirm whether TM is a major cross-
reactive allergen in mantis shrimp ( Squilla oratoria) which is taxonomically distinct from decapods and
largely consumed as a delicacy in China. Quantification of TM in different species of crustaceans was also
conducted. Muscle sample from mantis shrimp was homogenized with phosphate buffer to prepare heated
extracts and separated by 12 % sodium dodecyl sulfate polyacrylamide gel electrophoresis ( SDS-PAGE). A
protein band with molecular mass of about 36 ku was detected by IgE-immunoblotting by all of the sera with
crustacean allergy, suggesting it is the major allergen of mantis shrimp. This protein was further purified to
homogeneity by acetone powder preparation, isoelectric point precipitation, ammonium sulfate fractionation
(40% —60% saturation) , and heat treatment. Purified protein was demonstrated to be TM by Western blot
using polyclonal antibody against TM from Chinese mitten crab ( Eriocheir sinensis). Heated extracts from
other crustaceans including mud crab (Scylla serrata) , Pacific white shrimp ( Penaeus vannamei) and short
necked clam ( Venerupis variegata) were also prepared, and the cross-reactivity of TM from mantis shrimp
with TMs from these crustaceans was confirmed by inhibition immunoblotting using polyclonal antibody
against TM and inhibition ELISA using sera with crustacean allergy. Quantification by ELISA using
polyclonal antibody against TM revealed that TM content in mantis shrimp muscle is much lower than that in
Pacific white shrimp and mud crab muscle, which was about 45 times lower in mantis shrimp muscle than
that in Pacific white shrimp muscle. However, its allergenicity seems equivalent to other decapod
crustaceans as showed by inhibition ELISA using sera with crustacean allergy. This may be due to the
degradation of TM in mantis shrimp by its endogenous serine proteinases and cathepsins which destroyed the
IgG-binding epitope but not the IgE-binding epitopes. In conclusion, this study demonstrated that
allergenicity of mantis shrimp is almost equivalent to decapods and TM is the major allergen in mantis
shrimp with high cross-reactivity to decapod crustaceans.

Key words; mantis shrimp; tropomyosin; purification; cross-reactivity; quantification
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