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FEANE 4 H, MEREARPR. 4tk CA & 15254
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JE AR PUR 5 o AN 58 A4 577 78 20 FLAK S I e
$E 2 K. EFE ELISA Zufiim T 11 10 000 )65
B, 3% 100 pg/ R EIAT s, 3 KRG AT
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(B TR L 10 KRG EHil. Frrobkk
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SN AT s B A R B 4 B S (GST-CA B 4185 1
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MM EcoR T 1 Xho T BRAGIVERE DAL A, iE
514 5 b N HA-Tag. L5190 : 5° CGCGA-
ATTCATGTGCTCACAATACGGTCCTAC 3'; T
Wesl¥h: 5 GACCTCGAGTCACGCGTAGTCCG-
GGACGTCGTATGGGTAAGCGATA 3'. Ll pGEM-
T-ca"ABHEAT PCR 73, VAR R R 25 pl:
10xPCR ZZ319 2.5 w1, dNTPs($% 2.5 mmol/L)2 pl,
Ex Taq DNA %4 0.5 wl(SU/Wl), 5144 10 pmol,
BEM 0.5 wl, KB AZEARHN A 25 wls V451
95°C PP 5 min, 94°C M 505, 57CIEK 50,
72°C 4 30 s, 30 MEFE 72°C LEAH 5 min, HHY
FEH R BER /NGy 558 bp. T EcoR T F1 Xho T XX
filF 1) PCR 4 4 = W R B A% R X 8044 pcDNA3.1(+),
filg 11 77 ) AR 71 £ QIA quick PCR Purification Kit
M, 16°CiE#E 2 h, EH WAL E. coli DH5«u
JEZASAN M. BRI AL TR XU S R
143 HEZRIEE AN McAb HHT%5%. HAr,
WANEA T ISRV RSN IR R Ge, TIEAFEIK
H AR EERL T, R 20 OPA BFFUIR .
DRITHT, AT B AZ K I R peDNA3.1(+)-ca-HA
Wk I A G 293 A fifd, a2 7R AL G ) 293 4 i A ]
PEXT I, 34T Western blot &% IFA ¥ill. B AKJ5 V%
M 154 10% FBS ) DMEM K575 45, 37C . 5%
CO, %M FHE IR 293 i, B geni—KR, HIBREH
g, vHEOFIN. 2K, 7E Lipofectamine™
2000 JIg FUAR A5 1 4% il B AT R . B
PR 36 h J5, FF Lif, I PBS WEik 2 KA
4T Western blot f1 IFA. a. Western blot. JH4H ifuz4
53 IV A T AU B 2 G 4 T 5 B 1k 0 HE 4t i, 7
Rl 34T SDS-PAGE 70 #1, FH TN {(6 v
15 min) % #% 3| PVDF i I, DL A8 8 40 35 772
E3EA—P, HRP FRiLl=EST/h R 1gGA 5000
FERRE) A =P, A RIGEMBIURE. b, TFA.
TRV A0 M T4 1R TG 7K LR 21 52 20 min,
PBS ik, 20l LL—#k McAb 1Eh—Pt, =il
B 2h, PBS YL¥ 33, M FITC Frid th=E40/h
i IgG —HL(1 : 100 AR = & 1 h, PBS ¥t
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MMIRAT S 5205, FERT AN Eis A TR
1.5 ELISA #E0EFN McAb iR 5 &AL

DA CA EAE U BHPUR, R R4 ELISA
FHINYE 251 McAb IR RALE AR : = HRAeA
R LIEMIARIG, SRS, BURS 100 wl
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Table 1 Sequences of oligonucleotide primers used in PCR amplification

Primer Sequence
Gla/Glb 5" ATAGGATCCATGTGCTCACAATACGGTCCT 3’/ 5" GGCGCGGCCGCTTTCCATAGTAAATAATC 3’
G2a/G2b 5" TAAGGATCCATGGGGGGAGATTATTTACTA 3’/ 5 GCGGCGGCCGCTGCATATGCACCAGGTAA 3’
G3a/G3b 5" GCGGGATCCATGACTCAACTTAATTTCTTA 3'/ 5" ATAGCGGCCGCCTGTTCATCTGACATTAT 3’
G4a/G4b 5" ATAGGATCCATGGATAGTATAGGTAAGATA 3’/ 5" GCGGCGGCCGCACAAATGCGAATAAAATC 3’

1.7 JSRV KFEEHEER PCR 7 EL 8 K FRik

LA pGEM-T-ca AR, F3 4 BOW A58 14k
K73 5l 34T PCR 3. RNV 4400 ROV S A R
25 wl, fH5 Ex Taq fiff 0.25 wl, 10xZE1 2.5 wl,
dNTP 2 pl, 20 pmol/L 1) il 5149 AR i 51 9 %
1 wl, BIBR 0.5 pl, MZEAKANE 25 wl. PCR M
YIS Ny 95C HAZME 3 min, 94C 221 30 s,
56 CiR-k30s, 72°C 4Eff 30 s, 30 MEHE,
72°C JEAH 3 min. Z3ECYHE (1) PCR 7= 4 F A &
QIA quick PCR Purification Kit [P, ik 344
pET-32a % 4 4~ 7 Bt (¥ PCR )47 BamH 1 /Not |
XYY, W) R R & QIA quick PCR
Purification Kit [7|it. PCR E 1] 7= ) 43 A 5 a5 4%
pET-32a [ D=4 16°C 3EHE 2 h. JE = Y)4% 5 M
TR 24 BL21 4 0. BL PCR Fik%w H
MR, FERRIEBA PR B 2R TR R R
ARWE. K 4 AP IE S BTN pET-cal -
pET-ca2+ pET-ca3+ pET-cad ) BL21 1 Fh % Fl -
TEM LB B R, T 37C AN R E
Ago N 0.4~0.6 I, AT IPTG 24N
0.8 mmol/L, [f] I ¥ % [ B % 8 044 155 5 181 A )
M. AREEREFE 6 h, £ 5000 r/min 250K .
1.8 FIXEHHR SDS-PAGE 731

W5 SIS K] 0.1 mol/L PBS ¥Rk 2 7K,
SRJ5 0.1 mol/L PBS & VZ4N L, 2058 7 I R4 ),
IS 575 =N N SR BT 2xSDS Hk EAESE
MR, EFEK T B S min, AR5 H 15%
ff) SDS-PAGE 7} #1, £ 0.25%% T {2 5 Y (o ik

RN RSN LN S
1.9 EEEBERMRASH

¥Rk E 14 SDS-PAGE J5, T\
1%(16 V 15 min)## % PVDF Ji%_I-3E1T Western blot
GrHT: DAZRAS IR A MBS R S h— P, HRP AR
WPV 1gG 0 —Ht, AR 115000,
AT ROCVE G
1.10 EZ S ELISA AN E =R B ThRE
EFEH

F SCER TR0, B e e i SN A, BAR Ty
Fh M ELBORURE FE M B CA AL 2 2.0,
1.0. 0.5, 0.25 mg/L, 4L 100 wl I bs AR 5
4CIENFE 24 h. YEBUS=IRE A 2 h, VRS
B MR — AR AL P T BIIEK, % E
o IgG) & 10 000, 2 500, 625, 156.3. 39.1. 9.8,
2.5, 12 pg/L, H4L 100 pl, FHHKE 3 AR, 7
TN F R AN [ BE e i B (bR . Bt Jit e
T 4C AR 16 h, DLBAR AR bR I 10
WEpINR 1gG A —Ht, =EAEM 2h, OPD WA,

2 & R

2.1 ZERBLAATEIE R 2 ibEE E A
BT BETE T W T B R PR R IR
CA EHEMAA N 0.4 mg/L, GST b2 E AL N
0.5 mg/L. Z:[l$: BELISA Jy iA A ko 40 fg 55 7% L
H, H RS A 7R BiE 540 CA 4
HARHEMERN, MAS GST b2 A RN, 4>
W44 Alas Flla, D6c. X471 =4k B v
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B, AR GST A28 PR Alay Flla,
D6c 4l By At A 948, I H =R 2428 4
MR BRI 25 SR A8 A 10 256.
2.2 ELISA fBANE TN McAb 1231 &AL
WER PR McAb 50 7] —3R A7, MG Pk

IR A {5 5Bk McAb AHEE AR &, W e A4t
ST EANF AT, I A R L SRR Ll 2 B0k 1Y
. SETURREE, BEvh T ELISA AHhnvk, FF
JE R McAb PRI R AT 2 S AH B, 324 K
AI=[24 /(A +A,)-1]1x100% T H AR N &2 5, 450 %
B AT(EII KT 50%, Wi 1b. 378 —Fk McAb [i]
A SEA RIS, ARG, BT =R
McAb X [P AN R = AN R A

(@) (b)

251 30+
251

SRS 0 L
- GST 1 2 3 1+21+32+43

1 2 3

Fig. 1 Screening anti-JSRV-CA McAbs by indirect
ELISA(a) and epitope identification by indirect ELISA(b)
I: Supernatant collected from hybridoma cell line Ala; 2: Supernatant
collected from hybridoma cell line F11a; 3: Supernatant collected from
hybridoma cell line D6¢; —: Supernatant collected from SP2/0 myeloma
cell (negative control); GST: Supernatant collected from hybridoma cell
line Ala, Flla, D6c respectively; I + 2: Supernatant collected from
hybridoma cell line Ala and D6c in half and half; 7+ 3: Supernatant
collected from hybridoma cell line Ala and Flla in half and half; 2+3:
Supernatant collected from hybridoma cell line D6¢ and F11a in half and
half. @: ELISA plates were coated with GST-CA fusion protein; [J:

ELISA plates were coated with GST tag.
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L pGEM-T-ca""Jy BEAR F7 38 H (19 7 Be, PCR
PG % B IR PR VK S, FFA T A BER
/N 585 bp, JLIE 2a. iEHz: PCR PRI FLAZ R IL 2K
14 pcDNA3.1(+), EH = WHACKZ M, Mg
UKL EcoR T H1 Xho T XUEGY], 25 4nl& 2b. 1
PI% e BH LI B R iy 2 ) pcDNA3.1(+)-ca-HA. 4
AR T AR AR A TN K W 5 S A IE A

*111-
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Fig. 2 The construction of pcDNA3.1(+)-ca-HA(a)

and identification by restriction enzyme digestion(b)
M: DNA marker (DL2000). (a) /: Negative control; 2: PCR product of
gene ca. (b) I: pcDNA3.1 (+) digested by EcoR I and Xho I ; 2:
pcDNA3.1(+)-ca-HA digested by EcoR T and Xho I .

24 E#ZFTIEEBX McAb HITERE

FH 20 2R g 53 ) T A F RSO B e 4 4 B 5 B 42k
XA B (] 3), Western blot #4530 o, g
A — 25 S5 TR /MATFIRZ) 25 ku R 4%
Wy, TR R LAY, SR =R s bt
PRI RN B A R IA 1H) CA B . TFA F &5
SABF B =k McAb fig 5 BURZRIA I 2 1 R N 5
SEIVRE S, T I R WK 4).

Flla N N Ala N D6c M y

Mo A

Fig. 3 Specific reaction between eukaryotic expression
protein and McAb detected by Western blot
Ala, Flla, D6¢:293 cells infected by pcDNA3.1 (+)-ca-HA; N: Negative
control (293 cells infected by pcDNA3.1 (+)); M: Prestained protein

molecular mass marker.
(a)- (b)-
(C)- (d)-
Fig. 4 Specific reaction between eukaryotic expression

protein and McAb detected by IFA(400x)
(a) Supernatant collected from hybridoma cell line Ala. (b) Supernatant

collected from hybridoma cell line F11a. (c) Supernatant collected from
hybridoma cell line D6c. (d) Supernatant collected from SP2/0 myeloma
cell.
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2.5 ca BEEBDERY 1S

R B K/ 439 K cal 159 bps ca2
189 bp, ca3 216 bp, cad 168 bp. & EB #At 4
FHE 10 g/L BUIRBEBER T % JE K Bef¥) PCR 774

bpp I 2 M 3 4 bp

2000
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Fig. 5 PCR products of ca gene fragment
I: PCR product of cal; 2: PCR product of ca2; M: DNA marker
DL2000; 3: PCR product of ¢a3; 4: PCR product of ca4.

HEATHLIK, 45 R % B 102 R 5 0000 1 /N AH
(I 5).
2.6 FAMFRIZEREE

oAb J5 1 7O TRl LB B5 9%, 37C v
BRI 3 wl BT 96°C A2 1 10 min 1
R AT B PCR %552, PCR 245 Pl K/
— SRR BE YRR, 2 bR T AR R w
J¥, S5 RERW, RN 4 MR TIRIT Y ca
FEDIRO B B s A — 80 AT M IERA, SR
BATRAL, TRIE T RIEMZ KR B IR
27 CAEBHMSEFRIE

CA HHAK 183 MR, CAl gt 1~
45 NP IE, CA2 Hilidss 38~ 92 (2R, CA3
Gl ef 81~ 145 M2 LR, CA4 Hilids 134~ 183
PSR . 5 7 BAE A K 1 o) B (17
Kl 6171,

CA:CSQYGPTAPFTIAMIENLCTQNLPPNDWKQIARACLSGGDYLLWKSEYVEQCARIADVNRQQGIQTSYEMLTGEGAFQATDTQLNFLPGAYAQISNAAPQAWKKL

CA1:CSQYGPTAPFTIAMIENLCTQNLPPNDWKQIARACLSGGDYLLWK

CA2:GGDYLLWKSEYVEQCARIADVNRQQGIQTSYEMLTGEGAFQATDTQLNFLPGAYA

CA3: TQLNFLPGAYAQISNAAPQAWKKL

PSSSTKTEDLSKVRQGPDEPYQDFVARLLDS IGKIMSDEQAGMYLAKQLAFENANSACQAALRPYRKKGDLSDFIRIC

PSSSTKTEDLSKVRQGPDEPYQDFVARLLDS IGKIMSDEQ

CA4 :DSIGKIMSDEQAGMVLAKQLAFENANSACQAALRPYRKKGDLSDFIRIC

Fig. 6 The locations of overlapping proteins in the CA sequence

F PTG XH 7 1E #f (1 4 R0k B AT 15 5 36
ik, 4 SDS-PAGE 7r#r4i R A: THMFFHEK
Y 21 ku AR EE ], S HEARBHELHY
28 ku M@ G B A, B E B K/MHAF. 45 R
K 7a.

@kuM I 2 3 45 6 b) 3 4 5 6 Mku

117
1= 85
48 48
34 - ku 34
26w T - :%§_. 26
PWEammme 19

(C)]kuM3456 Dyy M3 45 6

4 141

43 48

34 .

9 28 ku ;‘61 28 ku
19 19

Fig. 7 Expression of plasmid pET-cal, pET-ca2,

pET-ca3, pET-cad(a) and epitopes analysis by
Western blot(b: Ala,c: D6c,d: Flla)
M: Prestained protein molecular mass marker; /: BL21 bacteria; 2:
Induced pET-32a (GST tag); 3: Induced pET-cal (CAl); 4: Induced
PET-ca2(CA2); 5: Induced pET-ca3(CA3); 6: Induced pET-ca4(CA4).

2.8 Z=FKE T Western blot RILEE

¥4 SDS-PAGE 43 & 1) £ 11 5t 4% % I B IR £
YeZ i b, o3 DAL AS IR 40 B bk Ala. Dé6c. Flla
Bt FyEE N —di, HE1T Western blot 104, 45
LKW, Ala. Flla - epii s CA2 e kK 4E
S I (B 7b, 7d), 1T D6e 43X AT BT CA3
FEARAER RN (K 7c). i 6 & B2 kI
A X I JF 455 Western blot Il 46 45 Bl 41: Ala.
Flla 23 ) gtilnlm— B 2 Ik, ¥ %e 4k
PER AT AR )T 54 SEYVEQCARIADVNRQQ-
GIQTSYEMLTGEGAFQATD, ELISA ik % 7
T gE FFE W, Alay Flla SRR S AH BT
(1, BIefTiRa 2 Ik CA2 BIANHIX . 1 Déc 43
WA B BT R ) () etk e A7 28 FE R P 41 ) QISNAA-
RQAWKKLPSSSTKTEDLSKVRQGPDEPYQDFVA -
RLL.
29 =HRBIRBMIREIMIAE S R &R IniRE
MELHHES

Z: M Beatty SN 75, AR EDUR A
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BT, —EVaHE N A HS BN RE R

RAFIILEMESC R, DL 5% pRiE &% ih 4k i &5 &

RICSEG I, BUA EHAE 0.15~ 2.5 [a) [ 5fE 2 3t

JEPUARGE A BN 2R (K 8). i i AR R B K A

H—F(RI A 50%)AbXF BRI HTARIRIE, Fo 2 3L i

sAEH A S0 2N K=(n-1)2(nA b’ -Ab) T 5 2E
@) (b)

AUE G, X AL AT Ab 2 AR BURIKR EE K Ag Fl
Ag I, A S0%MIPUIARIREE, n=AgAg . WML
B, AR KAE. Wi on A2 4.0 8 WA 3.
2. 1A K M, WOHLBE N m AL R, i =%
Pl Ala. Dé6c. Flla BRI 2000 ml A 1.52x108,
6.7x107. 6.5x107 L/mol.

2.5 3.0
2.0 2.5
g 2.0
<15 <15
1.0 10
0.5 0:5
0 1 ! 1 0 L L
1 2 3 4 5 6 7 8 1 2 3 5 6 7

p(MeAb)/(pgeL")
Fig. 8 Binding curve of three McAbs (Ala, D6c, F11a) to JSRV-CA (coated antigen)
1: 10 000 pg/L; 2: 2 500 wg/L; 3: 625 pg/L; 4: 156.3 wg/L; 5: 39.1 pg/L; 6: 9.8 pg/L; 7: 0.6 pg/L; 8: 0.15 pg/L.e—e: 2 ug; A—aA: | pg;m—m: 0.5 pg;

¢—e:0.25 pg. (a) Ala. (b)D6c. (c) Fl1a.

3 it it

JSRV R, T NG MGV 1 5
DNA (exJSRV) [ i I8 40 B . A 1) 2%, R RE=E
FEHNAHEA 15~20 #5010, 5 ISRV ZUIAH KA
J5i V955 # DNA(enJSRV). enJSRV 42 JL 11 11 41T,
JSRV JE BCHT % 8 DNA #45 N FA A0, £
Lparig KL B [ e Tk, BEfE 34 e
FE R A AL S A 45— AR B D) RS g R
AW, enJSRV KA A 15 ISRV i #5 0L 11 85
I E—3, A5 ISRV 524445 & 5 4 1tk BEL BT
JSRV &Gy, JF B RIEM 2, W1FEGFTE
X ISRV IR PEUA. HE, TR i%Rm N2
Wik 2 i, AT O REERAR.

247 - Tl IR (OP AR Ay NIt (RO AIT TS 28 43
JZONE, R E N s RS - i (BAC) 1)
MRS 2 T H Br B KK VE. OPA 5
BAC $4SEA H R B2 PR, IR BRI
NG K HEAT PEEI R . BAC AN ] T HoAth i 9
NG R IE : AERAT IS b, BAC SR JC 2
PAHCHE, HAE AL N R AR R ETHE
e, B ILADSS R KA /NG T s A7 ARG R G A U
(AT H : 60%5 7.3%).  F& T W g 11 A1 8L
PE, KIHDUORAATT— B AEE BAC S P i
5 |2 P 8T I 005 (24 15%~ 20% PRI\ 2K i 98 4k A
h SO B AR OGIR). IR 2% oy AN 2
T b, SCRFPRN IR AH DGR I UESS E A s R &
WATIRSREIE, N R40 M) 2 A2 {54 ISRV 1)
ZAK Hyal2, JSRV % i £ [ BN 840 B o P i 1k

el e, — @ LBl BT as Xk N, RPN R
A ISRV MG, AN S PI #AH DG R 4 3=
A EMERHLSRE ISRV B AIESS, &40
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Abstract
freund’s adjuvant. Then, cell fusion was conducted according to standard procedure. Positive hybridoma clones

Balb/c mice were immunized four times by the purified fusion CA protein which was emulsified with

were screened by indirect ELISA and Western blot. Three hybridoma clones that stably secreted specific
monoclonal antibody against JSRV-CA were developed. Meanwhile, JSRV ca gene was divided into four
overlapping fragments and expressed in E. coli BL21 respectively. Pepscan technology was employed to screen the
antigen epitope through the expressed fusion proteins were detected respectively with three McAbs by Western
blot. Then three liner epitopes recognized by three McAbs were preliminary identified, and the functional affinities
of anti-CA McAbs were assessed with non-competitive ELISA method. All this may be helpful in understanding
molecular properties of JSRV-CA and may be useful for pathogenic diagnosis and vaccine design.

Key words JSRYV, epitope, capsid protein, antibody affinity, McAb
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