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# E: KA RT-PCR HAMFAF ALY 3 2400 bp ¢4 5 AF, =k it N PGEM-T &4k, M5 . A Expasy $4F
2t By A B 84 Bk BAT 54T, RIS X 334~861 bp t9BLARZE A R 5 6 x His k4, £ RKMATHE T AAARFF £ L,
% Ni*'FfiE B sk, @it SDS-PAGE % X5, MAMHNAE S REH B LKL, RFHME 1:12 800 vA L4 % 3,
Western blotting %% & B btk T4 it 09 R X e e ZaEA.
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Domain
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Abstract: We produced B; gene which is about 2400 bp by reverse transcription polymerase chain reaction (RT-PCR) from bovine
trachea, reclaimed and purified, then cloned the amplified fragment to pGEM-T easy vector, confirmed by sequencing. The
immuno-dominant epitope of 3; gene was chosen by computer analysis and then syncretized ligand-binding domain from 346 bp to
843 bp of ecytoplasm with six histidine, expressed LBD protein massly in E. coli BL21 (DE3), and identified by SDS-PAGE. The
fusion protein was purified with Ni-NTA affinity chromatography and immunized New Zealand rabbits preparing of its polyclonal
antibody, the specific antibody titer was above 1:12 800 detected by indirect ELISA, the result of Western blot showed that this
antibody could be recognized by LBD fusion protein.
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ZAEk, NATT— B 4 M2 1A D 06 B 1Y)
ZH A RE PR M 1t 11 55 95 7% (Foot-and-mouth
disease virus, FMDV)%% IfiL15 955 5500 T 2% 18 19 24
TR 1y 47 £ 475 44 ML 52 AR TF 1) o7 s ] L ) DX Sl 0 A i AN
[F], {H45 7 FMDV J& YL 5) & a5 | A R e PR e AR
TorARRL, I, oL B ik PO, FLR AR
PLHEJZ P 7K. Kk, &8 FMDV S H 588 (458
I 40 3 2 A E A S i A ML AT REAR 1] T

MO WEAMEZIKS FMDV e A7 ¢, B
i B2 Z 1k T 2% Pl(Heparan  sulfate, HS)HI %% B &
(Integrin)**, HS 1 A4l 37 (4 H R BRF— S 5 bk,
H A5 B B bR IE K5 75 200 B A9 4 3 1045 3HIE 52,
LIV 7 3 W BB 1 2 15 SR 1) 7 AT
R M S A MR T — R 1, odlE BE BT
FEDL AR AN TE 202 A B S R AR, R0 A
[F1] B 24 5 5 SO (R (AR B L A N AN 5 7 45 )
e, A2 F R e gT K B, BB BR RGD
[arginine-glycine-aspartic acid, %% MR- H ABR-K (7))
KPR =HAR 1 FMDV cDNA et &4 5, A
RE S A SS G151 i 5 &S W) e . IESE FMDV 1§
B skl 7R RGD =R SEERE AL A1
ARG, H AT E ) FMDV $ B E (122 K
AoaPs. aPiv anps. ;F:Davl?’s[glo

BT B TE TR, KL Y L [R5 FL AL AR 5
4 X (Ligand-binding domain, LBD)[Y £ 7 BEHLIA,
N W o, By TE B R B L AR, A
GE A BE MR H A T 48 B85 BLfilh

1 M5

1.1 ##

AREALRAERE XY, 5B K
PGEM-T ., %1k K pET-28a . K% #FH# DH50, BL21
(DE3) th A 52 40 % fR 17, RNA 2 BURA ) & 8 A
QIAGEN /A #]; Taqg DNA B4 . T4 DNA E#20 |
RT-PCR i & . BRI VTG Xho I. EcoR 11 H
TaKaRa Al K FHREE AW A LEAA,
Ni** 3 Il 2 #7 A= . Hisbind purification kit g T
Novagen o) B BT 2L R AR R sh b
Pt
1.2 3|¥189igit & 5 RNA BB

Z: 18 GenBank A 4R TR . JEUR . AJEB, W3

B AF468058. X07979. U27351 &R 745 41T
AWM S Y. By 1M BliEF SR 5 -
CTGGATTGGACTGATCAGTTC-3"; F 514 K-
5'-CTCATACTTCGGATTAAC-3' . B, 5¥) it 741
H: 5'-GCAAATGCCAAATCATGTGGAG-3'; Fiif
1% 4: 5" -GTGTCCCATTTGGCATTC-3 .

I 30 mg 2R EALS, A 600 pL Buffer RLT,
¥13% )5 # QIAGEN RNeasy'™ Mini Handbook il
RNA. #8509 H# /HF RT-PCR, M54 By, &
Ja 519 B, 47 51X 3 . PCR =4 Ml alifb f5
i AZAR PGEM-T H, ## si 2 /& pGEMB, .

1.3 LBD RiEHIKRIHE

X 45 5 Expasy B EA TR Sy HT, 45
G AT RN T RC R SS & X RIB5IY . Bifs
LBD;: GTA GAATTC ACT CAA ATC CAG CCA
CAG CAG, VI 5k EcoR I, Fi#5|4% LBD;:

CTA CTCGAG ATC TCC AGC GAA GTG AAA, i
VI s 2h Xho 1. DL pGEMB, #idle, §744 H i F Be, 11
Wezifh 5 28 Xho 1. EcoR I AUV, & ) ek 255
KK pET-28a 1, 13RI FE 4] ik pETLBD,
14 FIEERMBFSRIE

B0 FE TF #6 B9 pETLBD  Ji kL% Ak K % 4T 1
BL21(DE3), fii kan"#it, F-A 5] & T 37°C il 4f i 1%
Pe— A BATERE T WA LB (% 100 mg/L Kan) H 37°C
FEREZ912 1y LA 1:100 (4 EL I 55 B 44 37°C 29 2~3 h,
9 Agp=0.6~0.8 h, fIA 1 mmol/L IPTG(5 P EEw AL -
B-D EFLBETY); £ 37°C k438 3h. 5h. 7h. 9h
I B BE T 1 mL, 12 000 g 4°C 5.0 1 min, Uk
LTI MA 100 uL RS, WhKEFE S min,
FiE A% 38 s 5 a0 B AR 4 3 1 R vk 45 5
HIA R 8, i —2 i SDS-PAGE #1740
1.5 EM4gUmEER

SDS-PAGE #l#fi & A1k 454 2 a, 17K
MBI 15, RS 9 h TR 1A, #% Novagen
A% His-bind Purification Kit ffi i, 1 6 mol/L
PREAEAMSM T aifb ik & . B LI AN
A 0.2 mL Ni*'-NTA J2HrAEr . 25431 10 544
FURZE A G2 6 A ARFR v 22 ik is, F 1
mL PR S PR Ve B 4125 1 . SDS-PAGE  HyK il
Ak A A B 1 o VEESR IR PRI Y R B T AR
2l 375 0 5 AR FH 58 AR ST 0 R
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1.6 ZREMKNTE

BB E 5 I pETLBD fl &R A -5 90 R 5E 4
e SRR R R, R T 280w
MR 4 RFER WYL, HAW R, —418 K
5750 png, i —H 4 HIES 375 pg.26 d J5, LAFFE
F B PR 30 IO e R S AR G w2k, TR
LT s 10 d e, FHRVRES R B H s —
oo WERER, 75007 13, 26, 36, 46 d H&if
kR I, A7) ELIASA A, =46 10 d J5Him
Bk ELL,37°C MFAGCE 3 h, 4°C vKAE 7 . W HIM
1%, 5000 r/min #5.0> 10 min, B EIFMA 172 &
M-70°C PRAF £ -
1.7 %31 pETLBD % EH{KAEY ELISA #&F0
Western blotting £ €

#alifbi®) pETLBD @A &HE ML 6 ng/mL HEfL
100 pL {4 96 FLAGHRAR, Ao 32 11l i G I 18 7F > [
PEXTHE, 2EH0% 1gG-HRP YRGB R 1:15 000, LU
ARy e ali Ak g oAt His @A 25 1R R 58 SUR g Xt
B, W Al Ak ny S MIE (< 100, x 200, x 400,
x 800, x 1600, x 3200, x 6400, x 12 800)A[a]#
BeJ, FHIAE ELISA BaAs BT AR B BL21 (DE3)
JSZ 2525 T B AL F 40 pET-LBD Jfkif BL21 (DE3)
£ IPTG R Hl . B Wl w, DL 4ty
His-LBD Fil&5 25 H, i#47 SDS-PAGE #EMHLUK, LA
St Fl 4 3K 1 L7 9 — L, Anti-rabbit [gG-HRP 2 —
P k4T Western blot I 5E B AR EE 14 .

2 HR

2.1 B EERYHEFEE

1.0% M B R WHEE S LUK S 78 RT-PCR J= 4 2 5%
BORAS, M —x 5P it 891, 1530 KT
2000 bp HITHMT A (B 1), il g4 = 8k
pGEM-T, PCR % & 5 H 9 4571 K/MHEFF (B 2), 16K
A TR A BRAA HIN T

1 2

E1 # A By/B,3I4 PCR Y E B, £H
Fig. 1 PCR products of f; gene with B;/B, primer
1: PCR products of B, gene with B3/By; 2: marker DL-2000
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1 2

2400 bp 2000 bp

2 HREFRH pGEMB, B PCR ¥ &
Fig. 2 Identification of pEXTf; by PCR
1: PCR identification; 2: marker DL2000

22 B EERIIREMES

BAF AT SER TR R AL 25 R BoR, A5
THURMESH R, fEEZ D PUREN, &S50
g 3.
2.3 RIEHIK pETLBD B9 3E

PLst PR pGEMB, AR 34 H i R B, 7™
W2 1.0%0 35 e B8 s i vk oA, 5 U A B R/
HMIFF, B atifb 5 5 o) W7 b 2 R k3K pET-28a
Hho BRERCBH A 1) TR 2 - L) K e 4 R e B
pGEMB,; L7 HIAH—2,
2.4 His-LBD & ERMFER AL

W0 7 1E 6 19 pETLBD JBki s A K AT i BL21
TifSRE. SRR FEREEATAE 26 kD
75 5 25 T 5 S 1 9 B AR 2 R AT, IE H
HAMEIFRIB A 6). HIAE 4 His-bind purification
kit SERZHT4ifb 5846 k) His-LBD flA &,
SDS-PAGE Z5REW, difbiaGEA D TR2AN
24.96 kD(EditSeq #4453 #r 3R HIWE 43 F 8= K2
N 19.84 kD, BEAHTRER T HZ0 5.12 kD)(E 7),
iR 95% LA b o SR AL I DN AR B VR
5.0 mg/mL 24, F=ik 30 mg/L A BEY) .
2.5 RSN AR

TEH 13, 26, 36, 46 d B kR, JHIA]
2 ELISA A PTiRsi i, —Hus lm i buiksimn
1:12 800, H JGA& XN o HLARAE A AE B AN & 8 7R o
26 ZRERAMEREEE

Ry B S M S B4l fk IS 9 His-LBD Py iy i i,
SEH LA His-LBD ZpEdiikh—t, ik
IgG-HRP & —#t, 5EZRIAN His-LBD & (117
Western blot 7387, 45530, 2514 HT His-LBD
Z i BEPUR 1000 % 76 B W AE 1R 1 R A% ROk 1Y
His-LBD & [1 5 B, HA B RE (& 9).
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Fig. 3 The accessible(A), hydrophilic(B), flexible(C) and
antigenic(D) evaluation of B; protein

500 bp 528 bp

B4 LBD # PCR ¥ 1
Fig. 4 PCR products of LBD
M: marker DL-2000; 1, 2: PCR products of LBD

1 2

439 bp 6223 bp

528 bp 421 bp

B 5 FHFRK pETLBD WEHIEE
Fig. 5 Identification of recombinant pETLBD
1: pETLBD digest with EcoR I and Xho I; 2: A-EcoT 14 1
1 2 3 4 5 6 7
974 —

662 — ==

30—
201 ——

14.4 ﬂr_:—::

——————
6 EHFRKEKRBITERREIESH A SDS-PAGE
HR
Fig. 6 Expression of the recombinant protein induced by
IPTG at different time
1: protein marker; 2: non-induced bacteria with pETLBD(+); 3~7:
the target recombinant proteins induced by 1.0 mmol/L of IPTG at
11,9, 7, 5 and 3 h, respectively
12 3 4 5 6 7 8

kD - — T r—

97.4 —lie o “EE §

66.2 — 4 —

42.7 =

31.0 —= - - —2496kD
2001 — —

B 7 FMEMLENLRIZ LBD EH SDS-PAGE [
Fig. 7 SDS-PAGE analysis of LBD protein
1: Dialyze liquid of LBD protein; 2: molecular weight markers;
3: liquid of bagged-body; 4: non-induced E. coli liquid; 5: concentration
liquid of Dialyzing LBD protein; 6: penetration liquid; 7: penetration
liquid after washing buffer; 8: gather liquid after elution buffer
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150000 -

100000 -

Antibody titers

50000 -

0

13d 26d 36d 46d

Days after immunization

8 RERMEBMEMNML
Fig. 8 The changing antibody titers of sera of immunized
Zealand rabbits

kD
97.4
66.2

427

2496 kD

20.1

14.4

9 LBD @& & H3&RIAH) Western blot
Fig. 9 Western blot analysis of recombinant LBD protein
1: prestained protein marker; 2: Western blot of supernatant of LBD
with Anti-His-LBD polyclonal antibody

3 i
31 BEEEEATE S

BT X 41 K 98 34 R AE B JR A |,
TR [ 7E AN 7 24 1 2 R TR, (e AR S
XTI KT R RN B A
B 2 e T 0 FF PR AR AT 28, LB
YT oo, O AE 0B S 1 P89S 2 L B 5 T
3 R IK, SR R LA 20, R AR
e o,y WA RS ORI TR, (HouPs S
B2 A RSB0, Nz oy FUAME Tk AU,
5 0By SRR B T3 A A8 aLB, 1
F BT e TR AR, DR Bl
Y FMDV J5, HE I [ R AR, ouBy 1
BEEITEE] AR, B X o, HE TR
HOFIFTT, Duque S5 HIRF5E & 3 O HIEEBRAT o B, HIF
FIATE o s (9509, oy ZEHEE AT KA
75l IR 4 T 2 2 4 Of BIF 5 B4 A A
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BAENFSY) AE T AT, (R

By BELE R BE AT R KRNEE, 200
512 FholliIEFHEE A, (EAE R 1B B 2 AR 1 2
o SR N, WIEFR, W IEH TR ERE,
Hofr BIG BAEZIRD, B G5 AP IR 4 EL
flifba,B, BPTEAR K ATRE, H R JoH N A Bt
Jackson"Z:YE CHO 41t FH BT 5 o By IF B, 1 B 2E
g B X CHO 21 M A W2 B AT B Hi o, A FRBTEL S A
RGD J¥41 (%) 2 IKBEWr, (BARERE BT, Bs 1Y B4 T E
Wr, LW o,By 5 17 BN B A R 32 2R o, T,
{HBCAARSS A X2 o S RN B S [ 4L %,
WEFE & RS & K IEAR TR, N T IRUER, WHE
RO RS & X E o By 5 1 BP0 5 485 A B Pr e X9 P A,
AT TR IR AL A,
32 B IERAKLEESXBHE

VP23 LT AR Rt 2 ik, oAy 7 F
) RGD =HRRGS A1), e A AL i i 4 4 1 X
WO AR LE A IX, X 8 Xl p ooy 5 A B IV ik 3 ] 41
A, HASEESA A BN S RO e S
BCAARZE BEAH G2 s, (HERTHFAEE . 205
FEH, TC AR B A A 32 B0 A R o S A S EE A
FF 90 1 BT & (FFEE A X ARSI ) FI B AL von
Willebrand factor A X Fh!'" Stanley 25" 57 & BH,
gpllla 1) 109~171aa X3 ffi RGD —HKAKAE Ny | {27
R G, kA KIS AT B AR AR AR
SEOR AR 76%), 2B AN X3 AT GBAE X Fl
ZARF W —E M EH . Bajt(1992)1%
McLaughlin(1996) %5 UV 4] 4k & & B, #Y  Asn224,
Asp233, Asp267, Asp295 Xt H H5EARZEG G &
BERVEF . Catherine Z51°1(1998) & ¥, ¥ a,By Y
187-193 DX I H o, B3 FOAR S DXL RS I, oy B BE
HHEEA . vWF fl VN 454,

B TP R A0 00 MR Al G g2 P S A R
B R, HAFEE KM, WEE. rFiss)
PE. RIEAT S Ve TP ZA8ME L BIREE I R I, LA
R A fe k. AR PR R 2 L ST
5, GBI R AR A R KR R, IR AL
FaE R E " PR GS A X 5 R 4 A R X,
FLABEAT w85 B ) S KM HL T AR R 55 A g ks 21 5
IRy e 254 . ia FH Expasy A28 % B, 25 RO HT
JRAEE . B EZENE . AT R KGR K B 4B K B

Puzon-



FEF-45: FMDV R I 1152 1A B, 73k ) o e T (A 86 A DX 22 e ) ol

879

B M 400~700aa (4TI HE Bk 456 (1 b A
300~400aa EHIEFEEC. AT etk | SEKMER R, (B
FIZRPERAE; 0~100aa & A (55 741, HopK%E
HAE AR, #ox 3 AN KB A AR AR
eI

TP R Duque Z5:[14]CKF 346~843 bp 1
X3k M B LS A DO MIBIEGE, ARWF50KB1 JE Y
334~861 bp XI5 K H AL A LE A X
3.3 zﬁﬁﬁWﬂM&&mﬁ#ﬁﬁﬁ

[B]#% ELISA Kol B4 &3, LL 750 ug %y
M) 1. 2 SHREAPUASNERIAF] T 1:204800, 1H 1
SR, SRE Ak, 3.4 5% 375 ug ik,
3 SR 1:102400, 4 59 1:12800. #5714
JER 1.2 5 % =50 OD HAMBIREA K, K
Fl e, i — H U e 13 KEHLF K
B, 26 K HIEF] 1. 8005 4 SHRAIZMAE 36 K
B SRR 15, 2 5% 26 REHEER, 46 KB
MM E 15, 2 5% 36 RIHEIT, WL ERATLIE H,
PRI 753 10 S i N ELAT RE, 2435 315X —{E R,
R e IR A . ARYE 4 SRk s
feagha] LIS, g e g st s 1, 245
Beilr, UL, 7EH RS, ol AR 4 HL R 56 00 7

, REUKSE W, m e 2K, K
B G I 7 v o FROSR A B 2 1) S5 28U A P 22
ﬁ‘ﬁﬂj%%$ﬁﬁﬁL%h? LA 507 1 L it
o 3 RPN AR, TR S MAZE R4 K,
HHE R, AP m%ﬁ Xof B S ot 9 )
PUIATH E 525 I BB, R EABLIR BT Rk i Z 1k
HIR T RHBH 4 . Western blot I ZE B, Bl &1
Pt LBD £ su BB IR A B i R R S, RBAS 5
FRE A E A R BRIV . ELISA #1 Western
blot 43172 A B 5 il £ AP LBD 22 s B i n]
TR — A ARSME R A0 A 30 0F B, 3k LBD fE 1
W% .

AT I a7 By WM M, AR
Fo AT T Hh ek LR RS B X, R4S TN B 2L,
NHGRER, WIEFAARLS & X TER, F5taB ML
A3, R AR T A% 1 R T L) P R AR S 1o A
H AR FHBESE T e, [RINHA B 11 B A 18 T 32
BB 2 W7 2 o
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B E MR L BER I A 2%

B DT 2 A 4 5%
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978-7-03-021346-4 ¥ 80.00 2008 45 4 F 20 H H R
FRTTIETEAY ZHEEE X —, BAMMEE 2. e . st
RV R, RA SO PIRER R . HAMMYRELTE 5. 5 A
BT W AE Z ) R) 2 AL T BFAME A TAE RIS BE . B . BBSCk TAE, HRE TAS. Ak
B A T X 2 FHAE Y 200 BEL 1298 Fh, HR ISR 25 B 65 By TR 8 BEL 1S
By WAy 167 BLL 1218
T NG Z AR BT N2 | R BE e TAEE, RN F A E T
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