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Analysis of monoclonal antibody binding sites in ovine prion
protein
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Abstract: Binding sites of five monoclonal antibodies were obtained by reinforceable method of overlapping recombinant prion
protein and synthetic peptide. Overlapping peptides of PrP core were expressed in Escherichia coli by insertion of serial PCR
amplicons of ovine PrP gene fragments into pET32a. The expressed fusion peptides were then tested for the binding activity to PrP
monoclonal antibodies in Western blotting. The binding sites of 5 monoclonal antibodies of ovine PrP were located respectively as
follows: 2H3 in 199 aa-213 aa, 4C6, 5F11 and 7F11 in 139 aa—168 aa and 7F1 in 214 aa—227 aa. There oligo peptides were
synthesized and used in ELISA test for more accurate localization of the binding sites. The binding sites of 4C6, 5F11 and 7F11 were
further confirmed to be in 149 aa—158 aa. This conclusion may contribute to the research for pathogenesis and diagnostic method of
scrapie and bovine transmissible spongiform encephalopathy.
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PrP peptide 1 94 aa—153 aa

PrP peptide 2 94 aa—168 aa

PrP peptide 3 124 aa—183 aa
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PrP peptide 6 94 aa—227 aa
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Fig. 1 Sketch map of overlapping recombinant prion protein.
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Table 1  Primer sequence

Primer name Primer sequence (5'-3") Retriction enzyme

PrP peptide 1 Sense: TCGGAATTCGGTCAAGGTGGTAGCC E(_)OR I
Antisense: GGCAAGCTTATAGTAACGGTCCTCATAGTC Hind [II

PrP peptide 2 Sense: TCGGAATTCGGTCAAGGTGGTAGCC E(?OR I
Antisense: GGCAAGCTTTGGTCTGTAGTACACTTGGT Hind III

PrP peptide 3 Sen§e: TCGGAATTCGTGGTAGGGGGCCTT E(?OR I
Antisense: GGCAAGCTTGACACAGTCATGCACAAAG Hind [II

PrP peptide 4 Sense: TCGGAATTCAGGCCTCTTATACATTTTG E(.:OR I
Antisense: TATAAGCTTCCCCTTGGTGGTGG Hind III

PrP peptide 5 Sense: TCGGAATTCCGTGAAAACATGTACCG E(?OR I
Antisense: GGCAAGCTTCACCACTCGCTCCATT Hind III

*k2 AMEKFET peptide 3 PrP peptide 4  PrP peptide 5( 2), PrP

Table 2  Synthetic peptide sequence peptide 2(  3)

Peptide Sequence

P1 139-RPLIHFGNDYEDRYYRENM Y-158
P2 144-FGNDYEDRYYRENMYRYPNQ-163 bp
P3 1499-EDRYYRENMYRYPNQVYYRP-168 %E:g::
750
1.2.6 ELISA 300
250
’ 100
3 ( )3 20 aa,
139 aa~168 aa(  2) 3 16 pg/mL 2 PCR #1# PrP peptide 1. 3. 4. 5 EE 7
CBS(pH 9.6), 100 uL ,37°C Fig. 2 PrP peptide 1,3,4,5 DNA sequences amplified by PCR.
2h, 5% 4°C ELISA 1-4: PrP peptide 1,3,4,5 respectively; 5: negative control; M:
DNA marker.
4C6 SF11 7F11 ELISA , 3
2H3  TFl 2.2 PrP peptides BR'% FRAI By #4932
> PCR pET32a ,
DH5a PCR
FEBE/ )
2 . % 5 ﬁ%ﬁ pET32a-PrP peptide 1 pET32a-PrP
2.1 PrP peptides %4 FF 5 8312 peptide 2 pET32a-PrP peptide 3 pET32a-PrP peptide
PCR PrP peptide 1 PrP 4  pET32a-PrP peptide 5

Journals.im.ac.cn

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



351

bp : PrP peptide 1  PrP peptide 2 PrP peptide 3 PrP
2000 peptide 4  PrP peptide 5(  4)
;22“ o M I 2 3 4 5 6
) 48—
500
250 13-

100

25— R
3 PCR ¥ PrP peptide 2 ZRF &% '
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2.3 PrP peptides g & FRi& Fig. 4 Isolation of recombinant PrP peptidel-5 protein by 15%
5 SDS-PAGE. M: protein marker; 1-5: PrP peptide 1, PrP peptide
2, PrP peptide 3, PrP peptide 4, and PrP peptide 5 respectively;
BL21, 25~30 kD 6: BL21 control.
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Fig. 5 Identification of binding site of scrapie mAbs with PrP peptide1-6. (a) Isolation of PrP peptide 1-6 by 15% SDS PAGE. (b) Identification
of binding site of mAb 2H3 by Western blotting. (c) Identification of binding site of mAb 4C6 by Western blotting. (d) Identification of binding
site of mADb 5F11 by Western blotting. (e) Identification of binding site of mAb 7F1 by Western blotting. (f) Identification of binding site of mAb
7F11 by Western blotting. 1-6: PrP peptide 1, PrP peptide 2, PrP peptide 3, PrP peptide 4, PrP peptide 5 and PrP peptide 6; M: protein marker.
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Table 3 Identification of binding site of mAbs by Western blotting

PrP peptide 7F1 2H3 4C6 5F11 7F11

PrP peptide 1 - - - - -

PrP peptide 2 - - + + +

PrP peptide 3 - - + + +

PrP peptide 4 - - + + +

PrP peptide 5 - + - - _

PrP peptide 6 + + + + +

Binding site 214-227 199-213 139-168 139-168 139-168
24 WMIBTEEBMEGER o

PrP 6 5 3
2H3 4C6  SFIL 7F1  7F1I Western  4c6 sF11 7F11 149 aa~158a2a  ,2H3  7Fl
blotting ’ 3 199 aa~227 aa Silke Harmeyer 7}
3 PrP°16 ,
> SDS-PAGE . 6 PP 89~104 145~163 209~228
5 Western blotting 2H3 3
PrP peptide 5  PrP peptide 6 , Silke Harmeyer
56 . 4 2H3
199 aa~213 aa 5 ENFTETDI [8] PrP139 aa~153 aa
KIMERVV ( 5-6b); 7F1 6 , PrP CID
214 aa~227aa, EQMCITQYQRE Enari
SQA ( 5e);4C6 SFII - TFII 2.3 4 144 aa~152 aa 6H4  N2a/Bos2 ,
6 ¢ 3ed.h, ! 3 N2a/Bos2 0.1%

, 30 aa (139 aa~168 aa) RP GHA 5
LIHFGNDYEDRYYRENMYRYPNQV PK PrP Ve'ronique Perrier [10]
YYRP | 6H4
25 Z=HBEME5EME R ELISA REZ4R . , ‘ s

N2a PrP°(The cellular prion protein)  PrP
ELISA(  4)
4C6 5F11  7F11
R 4C6 5F11 7F11 3
149 aa~158 aa R R
ELISA R 7F1
TSE PK
ELISA ,
PrP27-30 C ,
4C6 5F11 7F11
N s 2H3 7F1
EDRYYRENMY , 149 aa~158 aa
PrP N ,2
x4 BREAHMERKMELISAS PrP27-30 N

Table 4 ELISA analysis of mAbs with three synthetic peptides

Peptide  4C6 S5F11 7F11 PBS (Negative control)

P1 0.302  0.241  0.296 0.049
P2 0.410 0.330 0.301 0.051
P3 0.353  0.292  0.287 0.049
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