02/08/2010

New generation researchers inpig viral diseases:buiding bridges from labs to policy and the farm

Antigenic differentiation of classical swine fever

viruses in China by monoclonal antibodies
Changchun Veterinary Research Institute (CVRI),
Chinese Academy of Agricultural Sciences (CAAS)
Zhu Yan

Madrid 2010.7.14

®: Classical swine fever (CSF)

Introduction

Classical swine fever (CSF) is a highly contagious
febrie disease of domestic and wid pigs.

Outbreaks can cause heavy losses to the swine
industry and hamper international trade of animals
and animal products.CSF is a notifiable disease to
Office International des Epizooties(OIE )and to the
European Union(EU).

Classical swine fever virus, is a small, enveloped virus with
a positive, singlestranded RNA genomé together with
BVDV and BDV, belong to the pestivirus genus of the
Flaviviridae family. Those viruses are both structurally and

antigenically related.

Serum antibodies induced by infection with one species

The etiological agent

usually crossreact with antibodies induced by other

members within the same genus, thereby making the

differentiation of one species from another by polyclonal
antibodies very difficult . This characteristic also makes a

clear identification of serotypes of CSFVs impossible.

®: The tools used to identify the variation of viruses

The diversity of CSFV can be demonstrated by two approaches

Phylogenetic analysis is a particularly
A . valuable tool for revealing genetic
Phy|Ogen6tIC analySIS interrelations and tracing the likely
epidemiological origins of a particular
virus following an outbreak.

The other approach took use of the
Monoclonal antibodies m0|_10.clona! antibodife.s to assay antigenic
variation.ltis a sensitive and valuable

method for demonstrating the degree of

. X antigenic diversity among viruses.
Both of the studies are important for the epidemiology of CSF
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What have been done in other
countries?
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Antigenic comparisons of hog cholera virus isolates from Europe, America]
and Asia using monoclonal antibodies.Dtsch Tierarztl
Wochenschr.1990Feb:97 (2) AL

Nishimori T (Japanese)

Production of monoclonal antbodies against classical swine fever and the]
use for antigenic characterization of Japanese isolates.J Vet Med Sci 199
707-710

Mendoza S (Mexico )

Antigenic differentiation of classical swine fever vaccine strain 250

from other strains, including field strains from Mexico,Vaccine(2007),
vaccine. 2007.07.045

what we have done?

Our previous phylogenetic study of isolates of
CSFV revealed 4 genetic subgroups (1.1, 2.1, 2.2
and 2.3) prevalent in China (Rt al,, 2001).

But the antigenic diversity among Chinese CSFV
isolates remained unknown.

In this study we describe the first characterization of
field CSFV strains isolated in China, using an
established panel of mAbs against CSFVs.
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Materials

Virus

Field isolates:21 field strains from different provinces of China
Vaccinal strain:Hog cholera lapinized virus (HCLV)

The Chinese virulent CSFV reference st@himen strain
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Cells
PK-15 cels, primary calf testicle cells
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Monoclonal antibodies
19strains ar€CSF\:specific mAbs

These mAbs were provided by the Veterinary Laboratories
Agency, Weybridge, UK
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Methods

A Viral isolation

A Antigenic differentiation by mAb staining and
indirectimmunofluorescence assay (IFA)

A Phylogenetic analysis
A Sequence comparisons and phylogenetic analyses of all isolated viruse
and reference strains were based on 190 bp of the E2 gene.

Results and discussion

AVirus isolation

A In our studyg3clinically suspect CSF isolates showed
positive amplification of CSFV E2 gene in FPCR, but only
21 of them permitted successful viral isolation, resulting in a
harvest of 21 field strains representing 13 provinces and
spanning the decade from1996 to 2006 (see Table 1).

The background of 21 Chinese CSFV field strains

Table 1

Chinese field CSFV strains.

Strain Provincial origin  Year Genotype  Accession No.
GDG(96) Guangdong 1996 22 157195
GDI6(98) Guangdong 1998 23 157193
Gz1(99) Guizhou 1999 21 157198
Gz2(99) Guizhou 1999 11 157199
HaN1(99) Hainan 1999 23 F157200
HeN1(98) Henan 1998 21 157204
HeN10(06)  Henan 2006 21 157205
HeNI1(06)  Henan 2006 21 157206
HeN12(06)  Henan 2006 21 157207
HeN13(06)  Henan 2006 21 F157208
HuN5(05) Hunan 2005 21 Hi57200
HLJ4(06) Heilongjiang 2006 21 157210 {
HLJ5(06) Heilongjiang 2006 21 57211
JL15(06) Jilin 2006 21 His7212 {7
JL16(06) Jilin 2006 11 157213
IN2(99) Liaoning 1999 21 157201
NMG7(99) Inner Mongolia 1999 22 F157202
NX2(99) Ningxia 1999 21 H157203
SD1(98) Shandong 1998 22 157194
YN4(96) Yunnan 1996 21 157196
2j2(99) Zhejiang 1999 22 157197

Results and discussion
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A The phylogenetic ‘Ahalysis of the CSFV isolates

Results and discussion
AAntigenic differentiation

The reactivity criteria IFA of the virus with the mAbs

A Note fA+++0: strong reaction; fi++0: nf
A The reactivities of strain Shimen with 3 different mAbs, showing differential
staining. A\WH 303; B,WH 302; C, WH 310. This staining pattern was

used to character antigenetically the field isolates.
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The reactivities of the viruses with CSFV  -specific McAbs COnClLISIOn
A?!:Yf\ly[ll ‘£ of C.rese CSFVs:zains with CSFV-specific TALS,
i Geaopz CSP/Y aud il ptzin ey . . . . i
ME2 02 BE2 INMEZ 3ICED 1STE2 ZOE2 3082 IME2 IME™ CEEE™ HET ™OIB0E™ I8TE™  135E™ IBE™ POE™ 16ENS2) A The MCAbS agaInSt E2 prOteIn recognlzed more ISOIateS thz
by e w - e - = 5 o = = = - ® - - - 9 the McAbs against®protein.
i SonLosoloToTootonooononno )
e 21 P S A The epitope recognized by mAb WH303 is conserved in all
oot 31 e A R A isolates and reference strainsincluding vaccine.
i O G
506 21 + H A + + L . .
il e A WH220 can recognize the most isolates after 2005 but a fe!
e 1 DG o0 0 === = 2 2 32 32 3= s 5 s isolates before 99, indicating that the antigenic variation of
i T CSFv likely occurs by the time.
T o ! )
i Lo nr A The genotype was not consistent with antigenic typing.
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