FMD antigenic profiling ELISA
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Abstract

An antigenic profiling of FMD field isclate virus was carried out by double antibody sandwich
ELISA using polyclcnal antibedies. Totally 80 samples of FMD type A field virus isclates causing
outbreak in Thailand and Lao PDR during 2005-2007 and 2011 were studied. The aim of this study was
to analyze the antigenic binding reactivity of field virus isclates and compare with several reference
virus vaccine strains in order to select an appropriate ELISA reagent system that would be used in
further investigation or other research such as vaccine matching test. The result of antigenic profiling
test demonstrated that mest of FMD type A field isolates from Thailand and Lac PDR during 2005-
2007 gave a high antigenic binding reactivity to the reference virus vaccine slrain A118:87 rather
than A/Sakelnakom/37. >MN Irag 24:64 and A132/87 respectively. Meanwhile, the result of antigenic
profiling test of FMD type A field virus isclates frem Thailand in 2011 demonstrated that all viruses
gave very high antigenic binding reactivity to the reference virus vaccine strain A'Sakelnakern/97
rather than A118/87 and A1 32/87 respectively. In conclusion, the recent FMD type A virus outbreak
in Thailand in 2011 was categorized as the most AiSakolnakeim/87 viral related group rather than
A118/87 or A132/87. This investigation was useful for preliminary stucly of viral grouping by antigenic
binding reactivity principle in selecting a high specific reagent that would be used in the assay
system. Hence, an ELISA reagent of A/Sakolnakorn/97 system was recommended to use in further
investigating of vaccine matching test for FMD type A field virus isclate causing cutbreak in 2011.
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Background

Foot anci mouth clisease (FMD) is a highly infectious viral disease of cloven-hooved livestock
and is important in Thailand. Susceptible animals which inclucie cattle, water bufalo, sheep, goats.
pigs, and wildlife. The epidemiolegy of FMD have resulted in the slaughter of millions of animals,
despite this being a frequently nonfatal disease for adult animals, though young animals can have
a high mortality. FMD viruses isolated from different outbreaks showed much antigenic aifference.
which generally results in vaccine lacking effective protecticn against those FMD epiciemic strains
and even causing FMD outbreak. Therefore, the epidemiclogical program to assess regularly
the antigenic characteristic of field isolates. The monitoring of the antigenic relationship of field
isolates in relation to the reference vaccine strain can be show the efficacy of the vaccine virus in
use and alse has access to select the most suitable vaccine strains in case of vaccine selection.
(Ma et. al.{20" 1). Linchongsubongkoch et.al.( 2008), reported that FVD typs A field isolateq viruses
indicated an antigenically changed from virus vaccine strain fron time te time ang associated with
the re-circulation of serolype A in the field causing problem for the control of figld virus threugh the




appropriate vaccine. Knowledge on the antigenicity of circulating viruses was impertant to select
most suitable vaccine strains and ensure prompt identification of naw variants. Hence the selection of
suitable and specific diagnostic reagents comresponding to the current virus outbreak strain become an
very important in assay system such as antigen titration, vaccine matching or other research purpcse.
An antigenic profiling ELISA was canied out in antigen titration process by using polyclonal
antisera which was suitable approach for selecting an appropriate ELISA reagent sy stem for further
investigation of vaccine matching or other research studies. This stucy was to analyze the antigenic
binding reactivity of field isolate viruses serotype A causing outbreaks in Thailand and Lao PDR
during 2005-2007 and Thailand in 20711 comparing with several reference virus vaccine strains. The
result would be calculated in percent binding reaction between test sample and reference virus.

Materials and methods

Reference viruses and field viruses

Referenceviruses typeA’l 18/87,A132/87, >mn_ rac 24/64 and A'Sakolnakom/Q7 were cbtained
fiom sead vaccine strains, except for A_ lraq mu\g.,,<_mm providied from Worlc: Referance laboratery
for FMD (WRL), Pirbright Laboratory, UK. Field samples from FiMD infected animals submitteci for
laboratory diagnosis which were from Lao PDR, Thailand during 2005- 2007 and Thailand in 2071
which subjected for serolype identification using standard ELISA typing and thevirus isclation test
by inoculating to primary lamb kidney cell for 2-3 passages and further 4 or 5 passages in BHK-2'1
cellline. Thenviral culture supematant fluid was again confimed by antigen typing test as desciibed
by Roeder and Le Blanc Smith (1987). The reference vaccine strain and field isclate viruses were
used in this studly .
Antigen titration by ELISA technique

Antigen titrationwas carried out by double antibody sanchvich ELISA method! as this follewing.
06-well ELISA plate was coated by rabbit trapping antiserum raised against FMD type At 18/87,
A132/87, A lraq 24/64 and A/Sakolnakormn/@7 in separated plate for each sercly pe at qilution 1;5C00C
in Omao:mﬂ@ bicarbonate buffer (Sigma). Incubate at ~4°C ovemight. Prepare two feld dilution series
of virus isolation fluic and reference virus (12, 1:4, 1:8, 1116, ..., 1:128) in PBST buffer , 50 ulaezell
was added from row A to G, row H for blank, sample no. 1-10was added in celumn 1-10, and column
11-12 for control referencevirus. Plate were incubated at 37 °C incubator on rotary shaker for 1 hour,
wash plate 4 times. Guinea pig detecting antisera against FMD type AT 1887, A132/87, >mw_.mm.
24/64 and AiSakclnakern/@7 in blocking buffer were prepared and adaed o each corresponding
plate, incubated at 37°C 1 hour, then wash as before. Horseciadish peroxidase conjugate was acded
across the plate, incubated at 37°C 1 hour, then wash as before. TMB substrate was added, leave at
room ternperature for 20 minutes, then stop reaction with 1 M H SO . The color reaction was measure
by reading cptical density (OD) of ELISA reader atwave _m:QS. 450 nm.
Antigenic binding reactivity

Antigenic binding reactivity was expressed as percentage of binding reactivity (% binding)
between the OD of test sample and 0D reference virus at the antigen dilution where as an OD in
range 1.0-1.5, in this assay system, the appropriate dilution used in calculating percentage of binding
reactivity was at 1:16 after subtract of background (Bg) in each plate.

% binding reactivity = 0D sample-0OD Bg X1C0C

OD reference virus-OD Bg
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Results

All field isolate virus and reference vaccine virus used in this studied was listed in table 1.
The result of antigenic profiling test of FiMD ty pe A field isclates from Thailand and Lac PDR during
2005-2007 comparad with reference vaccine strain of A132/87. >M Irag 24/64, A/Sakolnakorn/S7
and A118/87 were shown in figure1 , 2, 3 and 4 respectively.
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Table1. List of FMD field isolate viruses and reference virus vaccine strain used in this studied in
Thailand and Lac PDR during 2005-2007 and 2011

Sample number Sample Name Sample number
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THA 87068

THA 31-1/05

THA 76:06

THA 84/06

THA 16/06

THA 46-1/05

THA 80/05

THA 5006

THA 78:06
Reference reference vaccine virus of each strain

ABi11

A 10-2/11

A 16-3/114

A 17-2i11

A 1917

A 25-2i14

A 29-1/1%

A 53-1/11

A B3-2/114
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A 58/11

A 59-2/14
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Figure1. Result of % binding reactivity of FMD type A field isolate viruses rom Thailand curing
2005-2007 to the reference virus vaccine strain A132/87, A_Iraq 24/64, A/Sakelnakerm/97 and
A118/87. The result showed a high antigenic binding qmmoﬁr_.(n_e to the reference virus vaccine
strain A118/87 rather than A/Sakolnakern/97, >NN Irag 24/64 and A132/87 respectively
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Figure 2. Show the percentage of binding reactiv ity field isolate virus in Thailanc in 2071 1 reactwith
Reference vaccine strain A118/87 system, all samples gave <40 % binging reactivity
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Figure 3. Show the percentage of binding reactivity field isolate virus in Thailand in 2077 reactwith
Referencevaccine strain A/Sakclnakern/97 system, majority gave 50-80% binding reactivity.
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Figure 4. Show the percentage of binding reactivity field isolate virus in Thailand in 201 ' reactwith
Reference vaccine strain A132/87 system, all samples gayve <40 % binding reactivity.
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Conclusion

The antigenic profiling ELISA of FMD type A field isclate viruses from Thailana and Lao
PDR during 2005-2007, majerity was given a high antigenic binding reactivily to the reference virus
vaccine strain A118/87 rather than A/Sakolnakorn /97, >m irag 2464 ana A132/87 respectively.
In contrast, most field isclate viruses type A causing outbreak in Thailand in 2017 indictec the
vary high antigenic binding reactivity to the reference virus vaccine strain A/Sakolnakorn/@7
(>50-80% binding reactivity)) rather than A118/87 (< 40% binding reactivity) and A132/87 (<40%
binding reactivity) respectively, it mean that filed isclate virus showed remarkable close antigenic
reactivity to the homologous virus (Samuel et. al,1991). However, Aggarwal el al.(207 1) reported
that antigenicity of FMDV could be changed because of frequent mutations in it's gencme, thus




svade the protective immunity provided by vaccine. Therefore, other research study was needed
to support that occurrence. An antigenic profiling could provide a rapid indication of vaccine
matching investigation and this results motivated by the necessity of large-scale immunclogical
thoroughly . Figure 1 showed that propensity of antigenic binding reactivity of FMD type A field
isolate viruses from infected samples of Thailand and Lao PDR during 2005-20C7 were remarkable
as high antigenic binding reactivity to the reference virus vaccine strain A1 8/87 rather than A/
Sakolnakorn/97, > _lrag 24/64 and A132/87 respectively, Furthermore, the field outbreak of type
A during 20086- woo.\. were closely related to type A 118/87 vaccine strain (Linchcngsubongkoch
et al., 2008). However, in 2011 the antigenic profiling result was demonstrated high % binding
reactivity to A /Sakolnakorm/97 system than other as shown in figure 2, 3 and 4. Interestingly,
most of type A field outbreak in Thailand in 2011 were demonstrated the high antigenic binding
reactivity with A’ Sakolnakorn/97 system (> 50-80% binding reactivity as showed in figure 3 j and
less binding reactivity to A118/87 and A132/87 (<40% binding reactivity as showed in figure
2 and 4) . This result could be provided the preliminary basic information of viral grouping in
selecting an appropriate ELISA reagent to use further vaccine matching.

in conclusion, antigenic profiling study of FMD type A from Thailand and Lac PDR during
2005-2007 was indicated that most of field viruses gave a high binding reactivity to the vaccine
strain A118/87 while the FMD type A in 20711 was inciicated that most of field viruses gave high
binding reactivity to A/Sakolnakern/97.  This investigation was useful for preliminary study of
antigenic grouping in basic principle for selecting a high specific reagent that would be used
in the diagnostic assay system. Hence, an ELISA reagent of A/Sakclnakorn/97 system was
recommended to use in further investigating of vaccine matching test for FMD type A filed isolate
virus causing cutbreak in 2011.

Acknowledgement

The author wish to acknowledge the RRL staffs for their help and participation in the
successful implementation of this study . Special thanks to expert of National Institute of Animal
Health (NIAH) for English proofreading of the manuscript.

References

Aggarwal N, Cox S.J. Statham R.J., and Barnett PV.(2001). Characterisation of monoclonal
antibodies against foot-and-mouth disease vaccine strain C! Oberbayern and their
reactivity with field isolates. Intemational Vaccine Bank for FMD,Institute for Animal Health.
Pirbright Laboratory Pirbright, Surrey GU24 ONF, U.K., Appendex 283, 1 190-193.

Linchongsubongkoch, W., Udon, R., Samanit, J.(2008). Antigenic evolution cf foot ana mouth
disease virus strains in Thailand, 58, 80-89.

Mal., ZhangJ., Chen H., Zhou J., Ding Y.. and Liu Y.(2011). An overview on ELISA technigues for
FM D.Virology Journal, 8, 418-427.

Roeder P. and Le Blanc Smith P.{1987). Detection and typing of foot-and-mouth disease virus by
enzyme-linked immunocsorbent assay : a sensitive, rapid and reliable technigue for primary
diagnosis. Res Vet Science, 43, 225-232,

Samuel, A.R., Knowles, N.J., Samuel, G.D., Growther, J.R. (1991) Evaluation ¢f a trapping ELISA
for differentiation of foot and mouth disease virus using moncclonal antibedies. Biologicals,
19, 299-310.




