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BEPE 5 SR B B, R, s 7 A e SR B A
KBFFT, T K7 s At B 1 2 B2 e
WA R AR ER ),
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L2 KEHHSHA

et R & ME (PC1 -6) RIEH AL
BHEIWASRERMERKEEFPOR
it ,6 fir it SR F A A R BoR 8, EEARER
AFEFIRE BN BB R S5 PIEH AR
ML RAAE 0 B ML L

RO EE T™ ZTLETR B AR LI EH
%o FGEE ™ ik £ BS % Huang %[
Hk, FELTRAE AR . 5B A UUE R
ST, ZRAKR TM 433 548 [RS8 2450 AR
RASELERRE , REHVE 2 A5, RENRE
T & i I 3 A, R M. Il {F & Protein A
Sepharose X Ffl EHT LAtk B E R EREH G
(immunoglobulin G, 1gG) Bl AR$ilE4 5 E T™
Z 2R

Y8 B PP 310 % i Invitrogen 23 7] 58 ¥,
Trizol X5 %) B Invitrogen /A &) ; Tag DNA B &
P T, DNA &858 FR %4 9 U 8§ BamH I, Not I
1 SDS-PAGE #r1f 5 H W B Fermentas 2] ; B
FRBEE IS0 £ ) B Omega 24 H] ; Bl i 4L
BEARICH ISR 186G “RGLAI B Pierce 24 F];
B E BRI I B0 IgE Pk § KPL
AR EE R ES T8 X IBRE W 8 Bio-Rad
AFLREHDREHRRES T2 EH New
England Biolab 2% ®]; 4 Bt Ak Bx A8 %8 BE B
( glutathione sepharose 4B) F1 pGEX-4T-3 &kl
H GE A#],
1.3 PCR 5|¥pigit

#HE GenBank R JE HY H 522K 314 ™™ F¥ 31
AF061783 #1 DQ151457 , L R A e H k%
Fi% ( Glutathlone S-transferase, GST) @& & HKE
S BERIA B pGEXAT-3, % 1T PCR EifF5|
¥k 57 - CGCGGATCCATGGACGCCATCAAGAA
GAAGATG-3 |, F i 81 ¥ H 5 ~ -
AGGGCGGCCGCTTAATAGCCAGACAG TTCGCT-
33H A, RIZE 253 5K BamH 1 Not I B Y]
(A=
1.4 RT-PCR

PL Trizol 77 42 B & K L Y &L RNA,
Oligo(dT) ,s 51 ¥J#£47 % M RT-PCR & i cDNA,
FELL cDNA JHAR#AT PCR ¥ 3, SN 4R 44 T
25Mk 94 C L3 min;94 T ,45 5357 T,455;72 C,1

min, 3£ H 4T 35 NMER, &5 72 T 7 min,
PCR 7=¥1i#£47 1.0 % BRARKEEER IR T o
1.5 pGEXJAT EARMHHMESETE

BamH 1 K Not 1 XU B H PCR ¥= 1 #1
pGEX-AT-3 #4k, LA T, DNA ##H87E 16 T T #
I AL IM109 RS, AV EERE
PRIEFRE 37T CIRE LR EHEREE, Y
¥, MW P REBUR AL DNA SHERFIMIE
1.6 MEEAMNESRIER4L

B ERELTE ™™ ERNELAEERT
5 mL LB 353 (Amp) ,37 CHEKEFE 12 h )5,
1 %EHEFMEFT 100 mL LB (Amp) 3E5REE,
PRIBIEFE I E 600 nm KR ICIH, 7F Ao B El
0.5~0.6 B, INAFREGAERET (IPTG) 2
YRR 1 mmol/L #A7HEF,37 CHLEIRE2 h
J5,12 000 r/min BE.[> 5 min, JLIEE T PBS 48
VR P, AR S AR, B B T, RS AR AR
ISR B 4B ( glutathione sepharose 4B) AT
Fgif,
1.7 Western-blotting &R & FER

¥RE IPTG #5319 X B & 8 0 IPTG
PR RIB B PR i 2 B 2 P A A% SDS 4k
G, TR NEBE Bk . BIKEUED

R ARINE HREKFREEEZHRS

BRI, RbiE% s & ™ ZETE N —3T,
BRI EAL Y BRIC I H R 1eG HLioh —hik
IERBEH; AAME A—5t, HR i Sy
ICHEPLA IE Fifich — ikl RAE A8
R

2 4R

2.1 PCRYMEMRIEHRFHHUERETE

53 AN =R BEER UL PY R BLE RNA, 3R )
HOBEMR, B ™™ B R 745 #9317 RT-PCR
Y, vHRTMEITRREEE R, BT EY
7 850 bp b EB— &5 WA= R/MERFH B
gk (B 1), ERy =Y, &Y. S8 5%
AL JE 3T PR ST AT o U P 45 AR S BT 3
B 855 bp By TM 528 FF ik ) B2 E , 4w A5
284 NMEARBRE ., =FEN M FIHEEFR
GenBank, % 3% 5 4 7| h 48 % 5 %, EF672351 ;
R4 B8  EFAT1314 ; =558 T8 ,EF672352,
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33 %

BE1

=FpE T™M EE ) PCR # 1%
M: 100 bp DNA Marker; 1. BA#ENHEB (KD ; 2 ~4: KR
NEEHE PEYBEBN=JR TELK PCR § =Y

Fig.1 PCR amplification of tropomyosin

gene of the three crabs

2.2 ™ EEHREREMES

HALREBI =R TM ZERTF 5 HM
H SRS F S LR, R ENIHABREN
FiRkE, R EG T B 50 ER TEBNIERF
FIEeME(E 2) . AHRFHAN=FEK T™
AR REME R 99.3% , BT =8
T™ MEERRIT 5] 5\ EF T™M £ 311 8 4~ IgE
GEMEHEE, KRRAEEEF - NFHANMNA

(43 -55) FF 6 P RAEMRFBAEAS—3, HAM 7 4

f7 4 (88 =101, 137 —141, 144 151, 187 —197,
249 —259, 266 —273, 273 —281 ) B A £ 5,

M: 100 bp DNA Marker; 1. negative control (ddH,0) ; 2

HWHEM nud crab

RS EEM Chinese mitten crab
=#HH 18 Japanese blue crab
HATHF brown shrimp

1@ JuiiF Chinese spiny lobster
JIERH A UF sand shrimp
REB ¥ redspot swimming crab
N snow crab

3189 red crab

FegTE mud crab
q’ﬂéﬁkﬁk& Chinese mitten crab
Jepanese blue crab
AFHF brown shrimp
JENF Chinese spiny lobster

—4. PCR amplification products of Mud crab, Chinese mitten
crab and Japanese blue crab
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H#ATEF brown shrimp
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JIEHAUF sand shrimp

TR F® redspot swimming crab

% snow crab

4 red crab

e % nud crab

REg 28 Chinese mitten crab
Japanese blue crab

S
WHUF brown shrimp

H1[E JuiF Chinese spiny lobster

JIBH HIF sand shrimp
Fa

WY redspot swimming crab

M snow crab

B3 red crab

#' "% redspot swimming crab

%Eﬁﬁ Chinese mitten crab
=P Japanese blue crab
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2.3 EHRMEXGHEPHRE

J%&IEJF?‘E‘J%%%S% T™ F 4 R L3

TLEQQNKEA
LEQQNKEA

AEGEVAALNRR
AEGEVAA
AEGEVAA

ISNAEGEVAA

SNAEGEVAA

SNAEGEVA
EKEKARENAEGEVAA

LYEKEKAFANAEGEVAS

KAMBNAEGEVAA

LNRRIQ
LNRRILQ
LNRRIQ
LNRRIQ

LNRRIQ
LNRRIQ
LNRRILQ
LNRRIQLPEEDLERSEERLNTATTKLAEASQAA

TQLBEEDLERSEERLNTATTKLAEASQAA
EEDLERSEERLNTATTKLAEASQAA
EEDLERSEERLNTATTKLAEASQAA
EEDLERSEERLNTATTKLAEASQAA
EEDLERSEERLNTATTKLAEASQAA
EEDLERSEERLNTATTKLAEASQAA
EEDLEHSEERLNTATTKLAEASQAA
EEDLERSEERLNTATTKLAEASQAA

DESERMRKVLENRSL
DESERMRKVLENRSL
DESERMRKVLENRSL
DESERMRKVLENRSLY
DESERMRKVLENRSL
DESERMRKVLENRSLY
DESERMREVLENRSL

DEERM|
DEERM

DEERMD.

DEERM
DEERM

DEERMD.

DEER

PALENQLKEA
PALENQLKEA
LENQLKEA
PALENQLKEA
PALENQLKEA
LENQLKEA
LENQLKEA

DESERMRKVLENRSLY

DEER

LENQLKEA

DESERMRKVLENRSL

DEERM:

LENQLKEA

RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAVVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE
RFLAEEADRKYDEVARKLAMVEADLERAE

ESKMVELEEEL
ESKNVELEEEI]
ESK)\VELEEEI]
ESKIVELEEEL
ESKFVELEEEL
ESKMVELEEEL
ESKMVELEEEL
ESKMVELEEEL
ESKMVELEEEL

RVVGNNLKSLEVSEEKANQRE
RVVGNNLKSLEVSEEKANQRE
RVVGNNLKSLEVSEEKANQRE
RVVGNNLKSLEVSEERANQREEAYKEQIKTLTNKLKAAEARAE
RVVGNNLKSLEVSEEKANQREEAYKEQIKTLTNKLKAAEARAE
RVVGNNLKSLEVSEEKANQREEAYKEQIKTLTNKLKAAEARAE
RVVGNNLKSLEVSEEKANQRE
RVVGNNLKSLEVSEEEANQRE
RVVGNNLKSLEVSEEKANQRE

YKEQTKTLRINKLKAAEARAE

YKEQIKTEENKLKAAEARAE
YKEQIKTLAINKLKAAEARAE

YKEQIKTLANKLKAAEARAE

YKEQIKTEENKLKAAEARAE
YKEQIKTLRINKLKAAEARAE

S ™ mud crab FAERSVQKLQKEVDRLEDH
FRLELE B Chinese mitten crab FAERSVQKLQKEVDRLEDH
=FEH % Japanese blue crab FAERSVQKLQKEVDRLEDH
WA EF brown shrimp FAERSVQKLQKEVDRLEDH
th[E EHF Chinese spiny lobster FAERSVQRLQKEVDRLEDH
JVHARF sand shrimp FAERSVQHLQKEVDRLEDH
LM ¥ redspot swimming crab FAERSVQKLQKEVDRLEDH
M snow crab FAERSVQKLQKEVDRLEDH
#Btd red crab FAERSVQLQKEVDRLED
B2 HEXZHY TM HEEBFFIXEE

Fig.2 Amino acid sequence alignment of crustacean tropomyosins
The crustacean names and their corresponding GenBank accession numbers are as follows: mud crab (Scylla serrata) ,EF672351 ; Chinese
mitten crab ( Eriocheir sinensis) , EFA71314 ; Japanese blue crab ( Portunus trituberculatus) ,EF672352 ; brown shrimp ( Penaeus aztecus) ,
DQ151457; Chinese spiny lobster ( Panulirus stimpsoni) , AF030063 ; sand shrimp ( Metapenaeus ensis) , U08008; red spot swimming crab
(Portunus sanguinolentus) ,EF143836; snow crab ( Chionoecetes opilio) , AB270634 ; red crab ( Carybdis feriatus) , AF061783; The IgE-
binding epitopes proposed for the brown shrimp tropomyosin are boxed.
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IM109 i HEH, £ 1 mmol/L IPTG # 37 CF
P32 h, WIS TM I makis . BIREEAE T
e J5 85018 LB P &R 4y, ULdE A 8 mol/L JR
RIEME, 5y B2 SDS-PAGE J5, I\ 3-A T 413k
BEAMENSFEREA N 61 ku( LEWER
43) Bk GST & HH (26 ku) , B HWEH
T™M M4 FEA R 35 ku, ZRFESRR TM K
AFE(34 ku) HAR—F, BELHRE RSN
BERE 4B SEMiL 5B B —&H (B 3-A, 3k E
3)e ATH B IUEWRAIEAR GTRAEH
™, FRAWEAEE AL SDS-PAGE j5 BB £
MRAREE, HURTIELEETE ™ JLikh—K
PR R S Y AR IC R £ R 1gG Bk R
TR B E L DAB &£, i 3-B W] I, #E
S FEN 61 ku A BT EM 4238 &, R
K MNRFEAFH LR GST A TM,

A M 1 2 3 B M 1 2

B3 FRiEF¥a) SDS-PAGE F1 Western-bloting 447
A SDS-PAGE H)% i 22 R-250 e 45 . M. Protein
marker; 1: ;R£ PTG /) TM-pGEX;; 2: £ IPTG R
TM-pGEX; 3: #k{ki) GST-TM
B: GST i &RAK TM 544145 F 8 TM ik Western-
bloting 43#7.

M: Prestained protein marker; 1: R £ IPTG 3 F ) TM-
pGEX; 2. £ IPTG ¥5#) TM-pGEX

Fig.3 SDS-PAGE and Western-blot

analysis of the expressed protein

A SDS-PAGE with Coomassie brilliant blue R-250 staining.
M. Protein marker; 1. TM-pGEX without IPTG induction; 2.
TM-pGEX with IPTG induction( dissolved in PBS) ; 3. Purified
GST-TM
B:. Western-blot of recombinant fusion proteins reacted with
rabbit anti-Mud crab tropomyosin polyclonal antibody.
M. Prestained protein marker; 1. TM-pGEX without IPTG
induction; 2; TM-pGEX with IPTG induction ( dissolved in
PBS)

2.4 Eh&EABHR/ Western-bloting 447

T Rk T™ RS R H B R AE , 1 5 2
RENEAE BRSSP saE nLE &
IEH A& #E4T Western-bloting 7347, 45 R AN

4 iR, REBEVBMAELS 6 I e m
B (PC1 -6) H7E T &N 61 ku &b BL T VHMi
BRI (WKIE 1 ~6) , RN A 100% . 3L
BRIRIE, BEE A58 I i 5N %
50% i, N EBEFBIREY , MSE® KRS
PRI A RN AR HB(IKE7) . GSTEH
YR (B pGEXAT-3 KL IPTG ' FHRAH
B, IR AL MEE IR bR BEIL 4B BEf74litk) 5
6 Bl FRSMAE RS MIFRA KL (KiES8),
VB kM GST A TM fe 5 Sk A H
& K AR R R R, A SR,
—IEHA TM BER F BRI ER, b, o
HREA(TEY NS, 47, 32 F130 ku %)
AR A L, HE I X e AR R A oA 5 AR
BARER RN HSER, A ™™ A
HIRE R A T — ST

EH4 THREMFLN GST EH T EH

M: Prestained Protein Marker; 1-6; B 55283808 &
BN PC1-6) ; 7: BEHEMFM; 8: GST M. &
XFa GST-IM Kifu B

Fig.4 IgE reactivity of sera from subjects with
crustacean allergy against GST-fusion TM

M: Prestained Protein Marker; 1— 6. Sera from subjects
with crustacean allergy ( PCl — 6, respectively); 7. Normal
control sera; 8; GST control. Arrowhead indicates the position
of GST-TM

3 it

EshEE BIE 20 AL HFERMRR T 5
B EEE R /MERA . 20 AL+
UG, RS AAF B H Fek s & LR ILIRE
H(TM) 2 H E Z S8R, E 3 X8 345 T™ 31
JRRMEIPIE, LR T 8 A5 B I
REIBRA BT B, 3 TEELHEAMM
KPFARE AR, FET U, AP RER TR
EH 2 BECRH PP K (RS H B =R



28 K =¥ R 33 %

T8) L—FoKE(HEREE) TR T, M
B ER R i B T SRR

EPsMRIERE, TM EEFIE RER
Repde, BEEH REEAN LTIV ER
AR ASCRYE T™M BRF RIS T —3 51
Y1, > AR B RS T & PR B BN =R
TEN TMFF, WFEREZW, =F TM B K
BE¥) 2 855 bp, k5 284 NMEEMEE , HEHR
FFHIRPEM 93.2% . Kb, R T EM =R
FENFEUAT 97.2% , = ZE B REBRFIRIR
TR 99.3% X =FER) TM 5H AW 7233
Y1 TM B[R] ¥R B 8, g 5B XTIF T™M 159 8
A IgE S0 A HE, B KA i) 7 M 3
BREZER, AAES R (43 -55) FH 6 4
QIR FA— B, T =R AF (XTI AR
FTVBHTIR) 7R — MR BH £+, B
—AM 5. (43 = 55) B4~ Hlsk 4 (34,39,185,220,
229) Z R PR S BRI EBZHIMT 56 —
79 K, A 10 PR EZE S, X T LU AR
B TM WERRHZ—. ARFRESYE TM
£ 8 A IgE S5 A SR R PR IESE T TM A
WRBEEGTE . TEEEE R TR R
LR, R B A B A [ G B 52230 ) T™ Z (]
BB R RS R

IR, 3 5 T 88 2 R 4 0 9 22 2 diR
BREONGRT BRI BRI ERERR A
DAEIAN &, REWAERN KR T E. TE
FERAERL IR RS BRE FORIR W, B,
FEREER KEEMA S MR EES
By FARBITIR L, IR Z , BB R A
PRI RN B IHHH B A X
EAER R B U, LIRS R AR
SMEIZ TR ER P, REE R IALE L, R
SRR P ALRREL TM ] 1E
PR, BT TM RULRSE4AEH, TR
EWR BT RRYS AR, TR E R RIS R EITUR TM 5
IgE FLRBYZE B RCR &7 4 S TE R, T3 3L
e S RARAGSF R, 1Sk, LR TM | a4
PLURE T BB AE F Sesh i Mk 22 A b Aitik 2=
ST B R . ASCESME GST BaRE
Bk, 2 IPTG BERRZBASTTEAN 6L ku iy
¥ GST B s TM, ZEHRSIEETE
TM 2 i [T A A 1 S R R SR L, T A

GST RiaH) TM, H—BHAELHR, ZEASH
FEISIT R I 75 3 BE A A R S Pk 2 SRR, T
B8 H GST St HUB & MiE LR R RN, &
B GST Ri-aR1BH TM RAA S BURM:. ZRl&
FIXEA T LCRAA ME RIS BERL 4B #E4T
SRANGEAL, TS 240 i, S b R R R 5 1T, 3F
TR
EREHAR, R E R, BRT ™
Sh, RSP EF A EIBR MR EER
M, I SR . BE, b T AR R
EZr ERGZRE TEYEE . ZERTESE
WHPTRECRHERT B EHFE TM 25 551
EE A HH S BREARAFE B,

ENThayfERGELZIEETPELEX
FEST PO ERRS TARIFRB LA A &
&R ARGEAY, REME
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Cloning and expression of tropomyosins from crabs

LIANG Yin-long, CAO Min-jie, GUO Chuan,
SU Wen-jin, ZHANG Ling-jing, LIU Guang-ming
(College of Biological Engineering, Key Laboratory of Science and Technology for
Aquaculiure and Food Safety in Fujian Province, Jimei University, Xiamen 361021, China)

Abstract ; Although tropomyosin ( TM) is known as a major allergen of crustaceans, few study has been
carried out on it in China. In this study, three tropomyosin genes were amplified by polymerase chain
reaction ( PCR) from three species of crab ( mud crab, Secylla serrata; Chinese mitten crab, Eriocheir
sinensis ; Japanese blue crab, Portunus trituberculatus) , respectively. Sequence analysis showed that all the
three cloned DNA fragments had the open reading frame ( ORF) of 855 bp, encoding proteins with 284
amino acid residues and molecular weight of approximately 34 ku. The three TMs revealed extremely high
identity to TMs from other crustaceans. The tropomyosin of mud crab was further studied by recombining
with the vector pPGEX4T-3, and over expressed in E. coli JM109. A major protein band with size of about
61 ku was observed on SDS-PAGE, which is close to the predicted molecular weight of the target fusion
protein GST-TM. The expressed protein was water soluble and was further purified by GST affinity column.
Western-blot analysis using both anti-mud crab TM polyclonal antibody and sera from subjects with
crustacean allergy revealed positive reaction to the GST-TM fusion protein, strongly suggesting that the
expressed protein is allergenic and can be used as a potential antigen for allergy diagnosis.

Key words ; mud crab; Chinese mitten crab;Japanese blue crab;tropomyosin ;allergen ; cloning ; expression



