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#F 7% 4 o [E BH %t 4 (Fenneropenaeus chinensis) Tetraspanin-3 (FcTs)#) A M 431 X (Large extracellular
loop, LEL): H F f % %, 5 B4 %k K #1k pBAD/gIIIA #% 4, 15 F 4 % 34 # 1k pBAD/gIIIA-T;L,
HACNKHATE TOP 10 ¥, A L-FIH (At (L-Arab)if S H 24 BT EMEM GG ETAE A,
SR A B, S A& B K FeTs, HE ¥ FeTsL /72t 5 WSSV 6], Far-western 4
#E 7R, FcTL 5 VP26 £ 4, ELISA 52 R B &, FeTsL 5§ VP26 & & 48 B 4F fl L VP26 &ty
BT, #I0 FeT; @it 5 VP26 fEAN S RERR TN,

KA

hESES S945 TEFRIRAD A

X R FH BEZE A E 9% 7 (White spot syndrome virus,
WSSV)F 20 el 90 e R BLLOK, 76t A3
DA &5 % MR 75 R 3 A T E K5 2K (Chou et al, 1995;
HESE, 1995; Zhan et al, 1998), WSSV H A 15 3L
J7L B E ER S (I E AR, 1999), EHNSMEHE
X WSSV BURHLELIF R T Koy, BUE T
B R B 0E R, (HFRT WSSV JEH 4 i J 1, WSSV
wnfal R fE £ 0 T T B WA P 2 R Z AL

Tetraspanin-3 &5 [/ PU 55 R AR 11 B R — 51,
1268 G T B 11 A 40 R T R 4 DL B R, 7 4
AMUTE B K . /NP B #h 3R (Large Extracellar Loop,
LEL fil Small Extracellar Loop, SEL)A7E 2 fifd Ji5 py ]
e N i fl C AR, HA XIS R AR Y D 6E
(Maecker et al, 1997), LEL X EZA S HE A5 HEAM
) FH HAE F (Stipp et al, 2003). PUES R 112 5 4 i
WAk HEEE L OREBE ., bR RR, AL, TR .
P i P A 5 Ao i B 2E4E A (Hemler, 2003;

& [E BA 4t 4 ; Tetraspanin-3; WSSV; 48 & 1E
XEHS 2095-9869(2015)06-0056-07

Meerloo et al, 1992). Todd Z5(1998)M A cDNA J&EH1 %
FE I P55 Tetraspanin-3 F#51, Wang 55:(2010) 1
UM HR [ B Xt R (Fenneropenaeus  chinensis) H e 75
%l Tetraspanin-3 (FcTs), 2CEEAM xR, HEL
HAE WSSV 2445 1 i Fif . Gui %(2012)i#i i3 FcT;
PriR A K RNAL EEARGE, #H64] FeTs %) LEL X ]
DI WSSV iz 4, Uil FeT, 4 H A BEFE WSSV
Ry E TN, B FeT; &7 Hilit 5 WSSV
YERHEITZ 5 WSSV B i ANTE 1 AR FIE K FeT,
M LEL X (FeT:L)i#l 175315, FIH Far-western
Ko ELISA $iARFHEH FeTs 5 WSSV MM I AR &
., HWARGT FeTs /5 WSSV 1B GL $2 (AR 4
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WE I Be B 1 K 7= W 5 0T v 7K 35 50 A 0 958 98 5 il 55 90
TSR R s RIGFFE TOP10 JEsz 2540 i |
WY a2 3 N4 DNA 2 B0k 7 & W A
TIANGEN /A#]; Taq fiff . RNAiso. PrimerScript RT
Reagent Kit with gDNA Eraser 2 DNA Frifi(DNA
Marker DL2000)IlJ H TaKaRa 2y #); T, DNA Ligase .
FRAIE N VI EE Xho I . Xba I K H Marker ) H
Thermo 23 1) ; i/ = (DIG) H Roche A H]; &R
R . L-FT R {8 (L-Arab) . Bk /NI &
Solarbio A5 & MILH &0 H ZYMO A .

1.2 SIGH*E

121 TP EBAATIFIA cDNA A% 5y HL B
SHEFLAZHZL, A RNAiso, I RNAiso {7l &
VLB RNA. $2HUH RNA ] PrimeScript RT
Reagent Kit With gDNA Eraser 17 & 17 5 % 5% il
¢cDNA, —20°CHEFEE .

1.2.2 FcT;L %R 2% 4% GenBank AN 1Y
o = B %R Ty (FeT;) mRNA 51 (EF032649), fH
Primer Premier 5.0 B34, 3540 F L FES]
YIa BRI ] VI Xho 1 1 Xba I BEVIAZ &S, 5149
3 K. F: 5-GACTCGAGACCGATGAAGCTGAA-
GA-3'; R: 5'-CGTCTAGAGCATTCTGCAGATCATC-3',
DU G 7 ) cDNA SHARAR , PCR ¥4 H &K, PCR
PPN 25 ul K&, 94°C, FiAEME 5 min; 94°C 30,
55C 305s,72°C 30s, 1% 35 MEFR; 72°CHEH 7 min,
PCR J=W1 4 1% e WEEE R VK, H B4 IR Tl
R & I e glifh .

1.2.3 F kA HIK pBAD/IIA-TSL 94 H
Xba I F1 Xho I Xt 4lifb iy H #9547 L #ik pBAD/g
ITA AT BT, BEUIE AT 1% REHEE R HL Uk
JE I H i 5ty , Ty B2 3 5 0 B3R,
4 H L AR AR AL F) E. coli TOP 10 B2 A4, %
i LB AR (Z R B RIWEE N 50 pg/ml), 7E37CH;
7% 14 hJ5, PRECRSERER TS 2 LB ARG &b (&
THERWE N 50 ng/m)IEFE, HiE PCR A F4H
EEALGE I BB PHME B B TR TR A
BN R .

1.2.4 FHEHAR pBAD/CIIIA-T;L #9iF F & ik ¥
DU IEAR B RIBLLA 1% Ui HERR 28 LB B h (N
FREWE R 50 pg/mhY KEEF%, 37CHRFHFE Sha
(ODgo n=0.5-0.6), FHN L-Br R =LA BE R 0.2 /L,
kL5 S 235 4 ho 8000 t/min B0 5 min, Y,
T PBS 25 A R , BRI E T SDS-PAGE
R 4387 o DAAS 55 14 B A I A e R Y A kg X R

125 Co™' FABATHALEYG WAL 12000 t/min
B0 15 min, WCHEDE, HUTEH A W 6 mol/L
LRSS , T 4°C&A4F T, 12000 r/min 20> 10 min,
WetE FIEW, FIEW A4 0.8 um A1 0.45 pm JEE
g KRR A ZTR A, JeH PBS FAEAE,
FH A BB LA BEE 0, A B BB, JoH
A B IEETERLE 0, SR)5 1 150 mmol/L WKM7,
WHEEHEN, REBEZHBR DT EEEN,
SDS-PAGE 43 #r4lifb 25
126 Ji#ESH MALDI-TOF-MS % YLkt i i) ity
i S5 IR A KB TR ITHER I %4 SDS-PAGE
SPE G A S &, BEFANELE T A
100 pl 50% Z.iE+50 mmol/L A FR 44 , K 2 i (7 20 min
ity EEMALEEMWIK; A 100 pl 100%40E, T
2 10 min; SRIG 52 LM, ABLEEH 37°C %A%
N 5—10 min; AILA 12.5 ng/ul B Trypsin BZA T 5-10 pl,
BT 4°CUkAE T 30 min, BUE ST 37°C 44 T BT
s A 60 ul 50%Z M5 +0.1% TFA, kT iE
30—40 min, KHIFTREER = 96 fLARH, HHE 2-3 IK;
SR G B IR B T AR PRk 4R, .
MALDI-TOF-MS %7¢ . HH T EBE i T
0.7 ul 0.5 g/L CHCA (%57 ,0.1% TFA + 50% ACN)
o, SR H S ) MALDI #04R -, [ 28 T4 i 4700
IR RATH (]34 [4700 Proteomics Analyzer (TOF/
TOFTM) (Applied Biosystems, 3% [E)]#E47 i 34T,
V4 T A BT A KB A R MS/MS BT (7%
R BT B 0O M Mascot (M3E: http: www.matrixscie-
nce.com, Matrix Science Ltd, UK)# AR INEE(MS/MS
Tons Search)-5 4k 2w AR R K B %) BEE Jo B0 ) K
H MS/MS i KIS TA G HE LR . K . S
1.2.7 DIG #7i% FcTsL & VP26 FHAR Sk B 1
DIG MR # T DMSO H1, s5ilfmAZifbhy F.T;L 1
VP26 HH, TEFIRAIUHIRS) 2h, 4°C PBS P
T, EBRid & DIG,
1.2.8 Far-western 47 FcT;L 5 WSSV & & 6948 ZAF
A F O HELE WSSV RS T 15% SDS-PAGE
i, BEENZE PVDF JBE I, 4°C 44 F B (PBS+5%
BSA)Hdf Pl %, PBS-T WiE/E A FeTsL &, 4C
ZAFTFE 12 h, PBS-TIEWREIIA 1 1 5000 ey
HRP-6xHis $iA&, T 4°CHAMFTFELR, PBS-T iUk
Ji F DAB i & i 65, B E Rk alifbny WSSV H4
FEH VP26, VP28C, VP28N . VP37 i Pk )y kbEEN &
PVDF & I, 4°CE&AMF T EMAWPEFER, PBS-T i
VeSS A DIG FRiCH FeT,L B 1,4 C 4 TS 12 h,
PBS-T {HUE/A A Anti-DIG-AP (1 : 3000), 4°C4AFF
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FE %, PBS-T i ik/A H BCIP/NBT & (i B .
1.2.9 ELISA # i VP26 5 FcTsL #4948 Z4E A H
B BCK A AL B & 1 FeTsL FBER 0.02 pg/ul,

] 96 LA A A FLH A 50 pl R B L 4°C i A
PBST V)5, MAE MW, 37°CHH 2h, PBST Ut
o A 50 ul & AELEE P DIG-VP26 #H (50 pl
H A AR LR 0.01, 0.1, 1.0, 5.0 pg), 37C
WEE 2 h, PBST Vit i ABsi:BERR B (AP)ARIC BT
DIG Hi&(Anti-DIG-AP, 1 : 5000 #i&),37°CIFE 2 h,
PBST ¥E#)m, JIA 50 ul PNPP B (A%, =ik FEH
PO B &, A 0.3 mol/L i) NaOH (50 pl) 1
R . BEFRAINSE 405 nm AbWEOGEE(E . [FIRTE BSA
BT, BB 3 ATFAT. PIN HFEAR

P/N:(OD4OS nm_OD405 nm JzH)/ (O D405 nm BSA_O D405 nm iH) o

2 #R

2.1 FHERIEFHM pBAD/QIIA-T;L By#3E

BT 5 1 Y3#E47 PCR 9714, HIUk4s B 5oR,
i H Bk 300 bp, SEESME—E(E 1), # PCR "
B =y 22 i e e sl Ak oY) I, 5§D pBAD/g
TTTA JkE 3% 35 155 AL R AZ A5 40 g TOP10 H, B 745 PCR
ZE R R 2), 78 500 bp e A B4, W14
ENPHMETERE . K PCR PHME e BEdt AT, 4%
Ron, HEARTINIER .

22 BEREREFTHMHSN
75 T I B T RO A A P R I, R T R

M 1 2
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Kl 1 PCRPH FcT;L

Fig.1 PCR amplication of FcT;L

M: DNA Marker DL2000; 1: [ %+ 18 Negative control;
2: FcTsL
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2000
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750
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K2 TRV PCR 45
Fig.2 PCR result of the clony

M: DNA #5ifE i DL2000; 1: FAMEXTIE; 2-3: B4 FeT,L
M: DNA Marker DL2000; 1: Negative control; 2—3:
Recombinant FcT;L
17 SDS-PAGE HiUk, LAARIE T W X IR . HL Uk 4 2%
W, SRFESHBHLLL, BREBESTTFEAR
20 kDa 1 B 35 3 40 1A (18] 3). #% H B9 S8 DI
HEAT BG4, AR R, S E S E W R

Tetraspanin-3(5& 1),
23 HWEAMAK

FikHAk pBAD/gIIIA L4 6xHis br%s, 1l F

M 1 2
kDa

116.0

66.2

45.0

35.0

25.0

18.4

14.4

3 SDS-PAGE 43 #i7E E. coli H13&3k 1 FeTsL
Fig.3 SDS-PAGE analysis of FcT;L expressed in E. coli

M: AN TR 10 RIEFHEY FcTsL;
2: PS5 HE FeT,L

M. Protein molecular weight Marker; 1: Recombinant FcT;L
before induction; 2: Induced recombinant FcTsL
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R1 FCT:L RESNER
Tab.1 Results of MS analysis of FcT;L

VAN S = o W TE RIAALE KA
Observed Mr of . Calculated Mr of ~ Start End .
. Expected Mr of peptide . - . Peptide
peptide peptide position  position
902.4186 901.4113 901.4869 131 138 SLDLAQQK
1094.3867 1093.3794 1093.4685 139 148 LHCCGVDGYK
1514.6532 1513.6459 1513.7599 188 200 QTIYIQGCYQAVK
1641.6505 1640.6432 1640.7682 117 130 VENEYGQQDEALTK
3437.3577 3437.3577 3436.9567 2 33 GFFSKFALFVLNFIVFGVGVATVVLASIFISK
) Co™ S R HT R L HEATAGIL , VeI 28 IR BB 1 KD ‘
4 o g 116.0
SRR RIEFTSNER, R5HETT SDS-PAGE
. _ s 66.2
Ko b, 2R BN, otk EasiER S, TH

Fik—2 5 (K 4),
24 FcTsL 5 WSSV &HMEANMEEIER
Fratifb) WSSV S #E 2 SDS-PAGE 43 55 J5 54 )

—cu—
45.0
iyt

#| PVDF i I, 5 FeTLL HEAWHE, ASHS 6xHis 250 |

PR E R B ORI, FeTL 5 VP26 47 44 i (&

5). Mit—H IS FeT:L MMERMREER, e — -«
Fikaifby VP26, VP28C. VP28N Fll VP37 & i 184 ...

1T SDS-PAGE JF#4E1, 5 DIG FRiC Y FeTsL 4 107 144

H)h, M DIGHEME W, 258 ExR, HA VP26 K4 SDS-PAGE 4M4ifbi FeTsL

S Ak i, 1 VP28C . VP28N Fll VP37 kb e Fig.4 SDS-PAGE analysis of purified FcTsL
B, WX 3 MEMS FeT,L B MEAEM, R M: % 140 TIREARIE; 10 40005 ) FeTsL
VP26 5 FcTsL ﬁ*ﬁﬁﬂzﬁﬁ(rﬁ 6)- M: Protein molecular weight Marker; 1: Purified FcT;L

1 2

15

A B

Fl5  FcTsL 5 WSSV I HAR 4 #r
Fig.5 Interaction between FcTs;L and WSSV protein

A: SDS-PAGE %% %; B: Far-western blot %%
M: FEHEFHEFRE; 1: BSA; 2:WSSV
A: Profile of SDS-PAGE; B: Far-western blot analysis
M: Protein molecular weight Marker; 1: BSA; 2: WSSV
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Fig.6

Interaction of FcT;L with recombinant protein of WSSV

C: SDS-PAGE %5 %:; D: Far-western blot 2% %
M: AT RaEbrdE; 1: VP26; 2: VP28C; 3: VP28N; 4: VP37
C: Profile of SDS-PAGE; D: Far-western blot analysis
M: Protein molecular weight Marker; 1: VP26; 2: VP28C; 3: VP28N; 4: VP37

2.5 ELISA 53 #f

A FeT,L 2 il 5 DIG FRic iy VP26 & H
MHEAE, Jf5 Anti-DIG-AP HiiAM & J5 4 pNPP i
1T ELISA 2081, Z58E/n, FeTsL 5 VP26 #H
MIAHEAEFIRE VP26 85 A3E nmisg s, 5 VP26 -
0.01 pg A, P/N{HALH 1.61, VP26 #/NZE 0.1 pg i,
PIN{E A 4.46, 4 VP26 T HmILF 1 pg i, HIHAE
FHIA 2 B = (A (PIN=11.63), 4k£:3 il VP26 &, PIN
{EA PR Z 3G 7), R B 2558 B A,

14

12F T
0
= 8|
™
6-
-
4 T
2k
0 | | L 1 1 J
0.01 0.1 1 5

VP26 % [ M Amount of VP26/ug

7 ELISA 434t VP26 5 FeT,L & 1A AH EAEH]
Fig.7 ELISA analysis of VP26 interaction with FcT;L

3 it

HHESEA R ELS S RN TS A
B 13l o 9 5 S 0 AR AR
PRI . BUR R SCHEERTT . WSSV B TE 220y

FHEEMME S0/, C#fiEMHE Rab7 (Sritun-
yalucksana et al, 2006) . B-#& Ik 2 [ (Li et al, 2007) ., B-
WLEh#E A (Xie et al, 2005; Liu et al, 2011) JL T RZ5 4
M (Chen et al, 2009), #fRHEH 70(Xu et al,
2009)., F, Fll Fo-ATP & i (Liang et al, 2010; Li et al,
2013). HELEZ(Zhao et al, 2009). 1| % (Lan et al,
2013) . K AR (Ma et al, 2014)FIR M4 174 5%
fiti(Ma et al, 2014)5 % £ 1 B H A5 A RELE A 0ER B
S ENAFEMEEEN, 2 5RENEREE, M
WSSV A Bl 3 P26 537 25 3ok 40 it B 1 A T 32 40 i
PURRYL TE 3 AN T AE

AWFFE B FeTsL X IR A% 23k, alifbik
1SHEHEH . Far-western 2845 7R, FeT,L A
AT U S S VP26 A A IR, S VP28
K VP37 W5 G VEH . i — 20 H ELISA J7: 34 ik
/~, FeTsL 5 VP26 S A EAEHIBE VP26 i
FIXETNMTESE . VP26 H B A N J&—Fh 32 22 (1
HH, HEERERE A M AKSE (Tsai et al, 2006), %
WM H VP37 M A CHE H VP51 & i 5 VP26
FETEMIEAE SR, = F I REM Y A A Ak 31 5
SE NG TESE M B9 4E F (Wan et al, 2008; Liu et al, 2009).,
Xie Z£(2005)F1 Liu Z£(2013)41&, VP26 %EH5 p Al
S A EAE, 0B WLShE 7 40 ) ) SR
T EBRS R REZEEN, ERES S 8
BEMIAAR . A S 5 i2 AR 5 2 F2 Y (Gouin et al,
2005), ik, VP26 it SEKFEE AMHEAEHT S
T REAGAR T2 E A I P L ARSI — 25 R B, FeT,L
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MEAEA ST WSSV A AM, JitE—245 B AL
Sl R A AR 58 0 BE A% AK A ) A1 A AR AT 1
B R, BARSFHLEE T o — T .
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Interaction of Tetraspanin-3 in Fenneropenaeus chinensis
with WSSV in vitro

GUAN Guangkuo'?, LIU Qinghui***, HUANG Jie*?

(1. Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable Development of Marine Fisheries,
Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 3. National Oceanographic Center, Qingdao 266071)

Abstract White spot syndrome virus (WSSV) is a widespread and disastrous viral pathogen of
cultured shrimp that infects many different species of crustaceans. Tetraspanin-3 protein belongs to the
tetraspanin superfamily, which plays an important role in signal transduction and immune process.
Increasing evidence has shown that tetraspanins play important roles in virus invasion, penetration and
fusion events. Antibody to the large extracellular loop (LEL) of Tetraspanin-3 of Fenneropenaeus
chinensis can block the WSSV infection. However, whether the F. chinensis Tetraspanin-3 is involved
directly with WSSV remained largely unknown. In this research, we cloned the LEL fragment of
Tetraspanin-3 from shrimp F. chinensis (FcTsL) and ligated it with prokaryotic expression vector pBAD/g
IIIA to get recombinant expression vector pBAD/gIIIA-FcT;L. After transformed into E. coli (TOP 10)
and induced using the L-arabinose, we successfully obtained the pure recombinant protein using Co"
affinity chromatography purification. Mass spectrometry analysis showed the correctness of the
recombinant protein. Moreover, FcTsL was labeled with DIG and incubated with WSSV and the results
showed that FcT;L can interact with VP26. Furthermore, recombinant VP26, VP28N, VP28C and VP37
were separated by SDS-PAGE and transferred to PVDF membranes. After incubating with DIG-labeled
FcTsL, a positive band was shown with VP26. To confirm the interaction of FcT;L with VP26, FcT;L was
coated with 96-well plates and different amount of VP26 was added. ELISA assay showed that the
interaction between FcT;L and VP26 grew stronger with the increasing concentration of FcT;L. Results
suggested that VP26 might bind to the Tetraspanin-3 and act to help the WSSV diffuse and penetrate into
the cytoplasm. The detailed mechanism needs further investigation.

Key words Tetraspanin-3; Fenneropenaeus chinensis; WSSV; Interaction
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