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FITC IeG Chemicon
G Dynal
QIAquickPCR
QIAGEN BigDye
PE PCR Promega
PCR P. E. 9600 DNA
ABI Prism 377 DNA
ELISA OD EMAV/220
1.2
TBS 107" ~ 107"
100pL 100p.L
Escherichia coli ER2738
20min 3mlL 42C
Agarose Top LB/Agar/
Tet/X-gal/IPTG 37°C
Plaque forming unit PFU
20
12
1.3
Rowley "
G -
50pL 30 pL
9 x 10" PFU 120, 2% TBS
pH7.5 30min G
20min 100 pL

Img/ml. BSA 0.2 mol/L. HCl pH2.2

5 ~10pL 1.2
ER2738
2~ 4 “ _ _
1.4 ELISA
2 96
IBS b4-22  24/16
HRP M13
TMB 0D 1B5
b4-22  24/16  OD, OD .5
1.5~2.5 2.5
1.5
plll

FUSE-U 5'-GCAAGCTGATAAACCGATAC-3’

FUSE-D 5'-CCATGTACCGTAACACTGAG-3" PCR

340bp
30 ~ 60ng FUSE-U
Genamics Expression 1.1000 12
1.6
12% SDS-PAGE
Bio-Red
AKP
IeG BCIP/NBT
1.7
5 x 10" PFU 1h
CSFV 1h
IgG-FITC 1h
2
2.1
3x 10" PFU /mlL
20 20
2 18 12
1
2.2 ELISA
1B5S b4-22  24/16 2
96
ELISA
1B5 96 7
ELISA b4-22 96 34
24/16 96 24
2.3 DNA 12
1B3

24/16 ) .
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1
Table 1

12

Alignment of peptide sequences displayed by phages before or after panning

Amino acid sequences of peptides
displayed by ELISA positive phages
after 2™ panning by MAb 1B5

Amino acid sequences
of peptides displayed
by random selected phages

Amino acid sequences of peptides
displayed by ELISA positive phages
after 2™ panning by MAb b4-22

Amino acid sequences of peptides
displayed by ELISA positive phages

after 2™ panning by MAb 24/16

before panning

Peptides sequence motif F# Peptides sequence motif F Peptides sequence motif F
* * JAQTHITTGGDS YPYSMWKNLWPS 517 SVLF DKNRG QEI 17/24 QA CQNNDTC PRL 14/24
AQPTHSVTEVRS PW W F NKYLF P PI 1/7 QPY DKNRG PTLN 1/24 T CRNND TC RAPD 124
LTGSPYTPLAAL ANSF W VN HPTIT 1/7 SLY DKNRG QFGS 1/24 KACSNNSTCFN 1/24
YNVPPYLPSTAN QTCC DKNQG IFM 2124
VINANVWPGQAF VLD W KT RG KDLP 1/24 PQP YDKN RGPTLN 1/24
QPSHPITHKTHK SLY DKN RGQFGS 1/24
HTTSLKPESIHH SFF DKN SAHWSP 124
ODQPWLIPPPAR HSW DKN SSIWWP 1/24
STNLILPPSNSG TWW DKN SATVAW 124
TIHVGNSKSQTI Y Y N KN NASYHSS 1/24
KPPFSNPAFYLM AMG Y N KN NDSLL 124
LTTPYKTGSVMV DLPRWPGWY KN R 1724
QTNLIGTLGPVA
TQMNRSLPLLSA
ILNKQTSSTWFR
NTNHLARPAMIP
HSEALTVAFNTR
TDELEAIVYPLL
CxNNxTC
Consensus WxNxx P DENR Q G - @N_
KHG W CNW Y N ID P WIQLMNRT KECAVTCRY DKN TDVNVVT KECAV TC R YDKN TDVNVVT
345 = 364 375 393 375 393
CSEV Alfort ELKEI RG MMDASE
317 329

* % Single letter codes are used for the amino acids

the amino acid 268 of the predicted ORF.

b4-22 24
DNA
12
2.3.1 1BS 1BS 7
5 12
YPYSMWKNLWPS
PWWFNKYLFPPI ~ ANSFWVNHPTIT
WxxNxxP CSFV Alford E™
E™ 351  ~ 356
WYNIDP 348 ~350  WCN
1
2.3.2 W22 b4-22 24
17 12

SVLFDKNRGQEI 2
QTCCDKNQGIFM 3

QPYDKNRGPTLN  SLYDKNRGQFGS ~ VLDWKTRG
KDLP 2
DKNR Q G DKN E™ 384 -~

# F gives the frequency when the sequence was found in more than one clone —*

CSFV E™ stars at

386 RQG 322 ~323
1 E™ 60
2.3.3 24/16 24/16 24
11 12
CxNNxTC 16
YxKN 8
QACQNNDTCPRL 16
14
CxNNDTC CxNNSTC
TC CT NNDTC E™ 380 ~ 386
TCRYDKN
b4-22 KN 1
2.4 E™
CSFV BVDV BDV
E™ WxNxxP DKNR Q G AT
CxYxKN

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



1 E™ 69
CSFV E™ 348 ~ 360 322 ~ 323 NIDPWIQL RG QG YDKN YDKD BVDV
383 ~ 386 WCNWY H BDV 2

2 E"WxNxxP RG QG YDKN
Table 2 Comparison of pestivirus E™ amino acid sequences around the Wx Nxx P RG or QG and YDKN regions
Virus Strain Sequence around Wx Nxx P region Sequence around RG or QG region Sequence around YDKN region
CSFV  Alfort 345 KHGWCN W Y N ID P WIQLMNRT 364 317 ELKEI RG MMDASE 329 375 KECAVTCR YDKN TDVN 391
Brescia oo L Q...ooee Al
Chinese ..., 5 Q..ocvve DA.1
Shimen oo L Q.coovee DA.1
LPC/AHRI ... Ho.ooooooooooo Lo Qoccevee Al
79-60  ooooooiooooaaaas Ro....... oo DA.1
85-12A s Ro....... Lol DA.I1
90-YLI T..R......0
83-s106 e L.Ro...... A..
BVDV NADL .. E...LV.. I'H....... R......... RAS.1
sb-1 E...LL ... T.H....... R......... RDS.L
ILLNC Ll E...L...K. AH....... R......... RDS.L
BDV 413 FH.E...W..... . ... Voo, R.......... E AEL
* Some amino acid sequences were obtained from GenBank database.
2.5 b4-22 24/
1BS b4-22 24/16 16 NND S TC 24/16
b4-22 3
WxNxxP DKNR Q G YDKN 2.6
CxNNxTC ELISA 1BS  b4-22 24/16
Phage mimotope ~ 1B5 b4-22 24/16 1B513 B450 B452 24161%50 24162 60
1 b4-22 24/ 2416274 24162"84 100% 1B5
16 KN RQG b4-22 24/16 CSFV
b4-22 24/
16 DKN or NKN 2
1B573  B473 50% 1BS b4-22
kD M 123 4 5 67 M1 2 3 4 56 7
193— o 24161750 24162"'23 24162"24 ELISA
- hage
so— (— —~ 24/16
34— 3
28—
20—
A T3
1 b4-22 1B5
Fig.1 Western blot analysis of phage mimotopes selected by MAb b4-22
or 1B5

A b4-22 B 1B5. M. Prestainded protein molecular weight standards

1. B450 phage carried peptide sequence SVLFDKNRGGEI 2. B452 2

QTCCDRNQGIFM 3. B473 VIDWKTRGKDLP 4. 1BSI13 Fig.2  Analysis of inhibition of immunofluorecent antibody by mimotopes
YPYSMWKNLWPS 5. Al8l4 YMSPTXRVMTTQ 6. 2456 A mAb b4-22 mixed with B450 phage carried peptide sequence
AYSPTGLVWHPG 7. 10C607 AQSYPDPPQTLK .

SVLFDKNRGQEI B mAb b4-22 mixed with 10C607 phage carried

peptide sequence AQSYPDPPQTLK .

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



70 45

3 1BS b4-22 24/16
Table 3 Analysis of the binding reactivities of selected phage mimotopes among the MAbs 1B5 1b4-22 or 24/16

in Western blot and inhibition of immunofluorecent antibody assay IFAA

o i . ) Western blot IFAA inhibition™
Phage number Peptide sequence motif of phage ™ ) /16 o Ve VT
B450 SVLF DKNRG QEI - + + + + + + - + 4+ + -
B452 QTCC DKNQG IFM - + + 4+ + - ++ + -
B473 VLD W K T RG KDLP - b+ - - + -
2416°"38 HSW DKN SSIWWP - + o+ o+ - + -
241613750 SLY DKNRG QFGS - + 4+ + o+ o+ - FR .
24162023 AMG Y N KN NDSLL - + ot - _ -
24162N°24 Y Y N KN NASYHSS - + o+ - - -
24162"°60 KA C'S NN S TC FNP - - P - - ot
24162°°74 QA C QNN D TC PRL - - PR - - +
24162\°84 T C R NN D TC RAPD - - o+ - _
1B513 YPYSMWKNLWPS + 4+ - - + 4+ - -
1B584 PW W F N KYLF P PI + + + - - + - -
2456 AYSPTGLVWHPQ - - - - _ _
10C607 AQSYPDPPQTLK - - - - _ _
Buffer - — _
* 4+ + + Strong positive + Weak positive — Negative * * + + +100% inhibition + Nearly 50% inhibition - No inhibition.
3
24161% 50
I1B5 b4-22 24716 ELISA 2416223 2416224 ELISA
WxNxxP DKNR 24/16
Q G YDKN  CxNNxTC WxNxxP DKNR 1
Q G CxNNxTC 2
WxNxxP DKNR Q G CxNNxTC E RNA 205 ~ 302
342 ~ 350 NK WxN 1BS
E™ 348 ~ 350 351 ~ 24/16 E™  RNA b4-22
356 322 ~323 383 ~ 386 380 ~ 386 24/16 NK
3 1B5 b4-22 2426 CSFV 24/16 1422
WxNxxP  DKNR AT
— © 1B5 WiNsK
— oy E™ 348 350 351 - 356
CSFV hd-22 h -
- 0 b 32 ~3%0  RMA
o) e 1BS 24/16 RNA
M422  24/16 RNA RNA
&V El"ﬂs
RQG b4-22
24/16 NND S TC e MAHD
b4-22 b4-22
24/16
1B573 B473 1BS b4-22 1 Becher P Avalos Ramirez R Orlich M et al. Genetic and

antigenic characterization of novel pestivirus genotypes implications

for classification , Viroloov_ 2003 311 1 N 06— 104.
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Identification and comparison of neutralizing epitopes of glycoprotein E™ of
Classical swine fever virus

ZHANG Fu-qiang” LI Zhi-hua ZHANG Nian-zu
Yunnan Tropical and Subtropical Animal Virus Diseases Laboratory ~ Kunming 650224  China

Abstract Structural and envelope glycoprotein E™ gp48  of classical swine fever virus CSFV is the second antigenic
protein being responsible for eliciting neutralizing antibodies and conferring protective immunity. Infection of cells with
CSFV is mediated by the interaction of glycoprotein E™ and E2 with the cell surface receptors. The glycoprotein E™ has
been shown to contain RNase activity which plays a role in the viral life cycle and is also involved in virus
neutralization. Neutralizing epitopes of glycoprotein E™ had been mapped by screening a 12-mer random peptide phage
display library using the neutralizing monoclonal antibodies MAbs 1B5 b4-22 and 24/16 raised against CSFV strain
alfort T bingen and reacted with glycoprotein E™ . Three major epitope mimotope motifs WxNxxP DKNR Q G and A
T CxYxKN around amino acid position aa351 ~ aa356 or aa348 ~ aa350 aa384 ~ aa386 and aa322 ~ aa323 aa380
~ aa386 of glycoprotein E™ of CSFV were identified respectively and characterized immunologically by the MAbs 1b5
b4-22 and 24/16. MAbs b4-22 and 24/16 shared a part of binding motif sequence KN and recognized the similar

antigenic domain on the glycoprotein E™ but showed a distinct pattern of flank sequence and reactivities with the

mimotopes by Wstern blot and inhibition of immunofluorecent antibody analysis.
Key words CSFV  Glycoprotein E™  Monoclonal antibody Epitope Identification
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