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Prokaryotic expression and polyclonal antibody preparation of peste
des petitsruminantsvirus H protein
YU Rui-Song*? GAO Wei-Xiang' LI Feng-Ping"® DONG Shi-Juan'? LI Zhen"*

(1. Institute of Animal Husbandry & Veterinary Science, Shanghai Academy of Agricultural Sciences,
Shanghai 201106, China)
(2. Shanghai Key Laboratory of Agricultural Genetics and Breeding, Shanghai 201106, China)
(3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: [Background] Peste des petits ruminants (PPR) is an acute, severe and contagious
infectious disease caused by peste des petits ruminants virus (PPRV), which is endangering the
sheep/goat-farming in Asian and African countries. [Objective] The objective of this study is to
express PPRV H protein prokaryotically and to prepare its polyclonal antibodies. [Methods]
According to the sequence of PPRV Tibet strain deposited in GenBank, h gene was optimized based
on the codon usage bias of E. coli and synthesized by using two-step PCR. Then, the sequencing
confirmed h gene was inserted into prokaryotic expression vectors pET-28a, pET-30a and pET-32a,
respectively. The constructed recombinant plasmids pET-28a(-30a and -32a)-H were then
transformed into E. coli BL21(DE3) for expression under the induction of IPTG. The expressed H
protein from E. coli BL21(pET-30a-H) were purified by cutting out the aimed band from the
SDS-PAGE gel. Polyclonal antibodies were prepared by immunizing New Zealand white rabbits with
the purified H protein. [Results] The recombinant H protein expressed by E. coli (pET-28a
(-30a, -32a)-H), with a relative molecular mass of about 70, 68 and 86 kD, respectively, mainly
existed in a form of inclusion body, of which the expression level reached the maximum at 7 h after
induction. The polyclonal antibodies prepared by immunizing the rabbits with the purified H protein
from E. coli BL21(pET-30a-H) showed specific reactivity with expressed recombinant H protein.
The titer values of the serum ranged between 1:6 400 to 1:25 600. [Conclusion] PPRV H protein was
successfully expressed in prokaryotic cells, and high titer anti-H protein polyclonal antibodies were
obtained, which laid a foundation for further research on the function of H protein, and the fine linear
B cell epitope mapping of PPRV H protein.

Keywords: Peste des petits ruminants virus, H protein, Prokaryotic expression, Ployclonal antibodies
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- = — I K I G § N M Vv | L P T M D L R Y 1 T A T Y D V X R
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i CACEATAACAGATGAAGAGGT CCATACGAGAGGGCTGACCGGTATAGAGGTAACATGEAATCCAGTTTGA 1830
PPRVfHJMl_dJ_:ype 1761 r 1+ T Db E E V H T R G L T G I_E vV T € N P VvV *
PPRV_H_OptlleCd 1761 ©..7.....6. .. ..... . ...5. . 58.m--8.-... . C.‘T,,A‘.G,AC.L‘

G. .G . 1830
T 1 T D E E v H T R G L T G 1 E v T ! .

PPRV h B EZERMATERFFIEERS
Figurel Sequencealignment of thewild type PPRV h gene with its codon optimized counterpart
h . .
Note: Differential nucleotides were shaded with grey; Theidentical nucleotide in the sequence of the optimized h gene was substituted with a
“.”; Below the triplet code of each amino acid marked its corresponding name with one letter abbreviation.
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Figure2 Theexpression time coursesof PPRV H protein (A, B, C) and confirmation with Western blot (D, E)

b

A B C pET-28a-H pET-30a-H pET-32a-H E.coli 1 E. coli 2-8 39h 9
.D E His PPRV Western blot PPRV H (a2 SDS-PAGE b:
Western blot ) 1 3 5 E. coli (pET-28a-H) E. coli (pET-30aH) E. coli (pET-32a-H) 2 46
E. coli (pET-28a-H) E. coli (pET-30a-H E. coli (pET-32a-H) . PPRV H M

Note: A, B, C: Recombinant E. coli transformed with pET-28a-H, pET-30a-H, pET-32a-H, respectively; 1: Precipitate of cultured
recombinant E. coli before induction; 2-8: Precipitate of recombinant E. coli induced 3-9 h, respectively; 9: Precipitate of un-induced
recombinant E. coli. D, E: Western blot analysis of recombinant PPRV H protein using anti-his monoclona antibody and goat anti-PPRV
serum as primary antibody (a2 SDS-PAGE analysis; b: Western blot analysis); 1, 3, 5: Centrifugal supernatant of recombinant E. coli
(pET-28a-H), E. coli (pET-30a-H), E. coli (pET-32a-H), respectively, broken by ultrasonication; 2, 4, 6: Precipitate of recombinant E. coli
(PET-28a-H), E. coli (pET-30a-H), E. coli (pET-32a-H), respectively, broken by ultrasonication; Arrow points to the position of PPRV H
protein; M: Protein marker.

2.3 PPRV H 8LJF A& B MEIRR LN Western 35d ( 4
blot #&:M 4 1
PPRV H 1:25600 2 1:12.800
SDS-PAGE 3 1:6 400
SDS-PAGE His ( 5)

Western blot
PPRV H ( 3 Western blot E.
24 i PPRV H EEAZmEMAEMENRSFR  coli (pET-28aH) E. coli (pET-30a-H) E. coli
4 ZE (PET-32a-H) PPRV H

PPRV H 3 E. coli
ELISA PPRV H ( 6

PPRV H 7d
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Figure3 SDS-PAGE (A) and Western blot (B) analysis of
purified PPRV H protein

M 14 4 SDSPAGE
PPRV H

Note: M: Protein marker; 1-4: Four times purified PPRV H protein
by cutting out the aimed protein from SDS-PAGE gel.
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Figure4 Time course of serum antibody level
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Figure5 Determination of thetitersof the anti-sera

B -

6 ZRERAR Western blot £7E
Figure6 Western blot confirmation of the reactivity of the
anti-serawith PPRV H protein

A SDSPAGE B Western blot M

135 E. coli (pET-28aH) E.
coli (pET-30a-H) E. coli (pET-32a-H) 2
4 6 E. coli (pET-28aH)
(PET-30a-H E. coli (pET-32aH)

Note: A: SDS-PAGE anaysis; B: Western blot result; M: Protein
Marker; 1, 3, 5: Centrifugal supernatant of recombinant E. coli
(pET-28a-H), E. coli (pET-30a-H), E. coli (pET-32aH),
respectively, broken by ultrasonication; 2, 4, 6: Precipitate of
recombinant E. coli (pET-28a-H), E. coli (pET-30a-H), E. cali
(PET-32a-H), respectively, broken by ultrasonication.
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