Chapter 4
Detection of RSV Antibodies in Human Plasma
by Enzyme Immunoassays
Samadhan J. Jadhao and Larry J. Anderson
Abstract
Enzyme immunoassays (EIAs) to detect and quantify antibodies against respiratory syncytial virus (RSV)
and RSV proteins in human plasma or sera are described. The first EIA uses RSV lysate antigens produced
in HEp-2 cell line. The second EIA uses RSV F or G gene-expressed antigen in HEp-2 cells. The third EIA
uses 30-amino acid synthetic peptides from central conserved region of G protein of RSV A2 or RSV B1
virus and a peptide from the SARS CoV nucleoprotein as a negative control peptide. All three EIAs have
been evaluated for detecting and quantifying the respective antibodies in human sera or plasma.
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Introduction
Antibodies against RSV proteins play an important role in preventing
disease with RSV by various mechanisms including virus neutralization, antibody-dependent cellular cytotoxicity (ADCC), and
complement-mediated neutralization. The RSV attachment (G)
and fusion (F) proteins are the major targets of RSV-specific neutralizing antibodies but antibodies against other virus proteins are
also induced by infection and can contribute to serological diagnosis
of infection. EIA detects both neutralizing and non-neutralizing
antibodies and use of RSV lysate antigen in EIA provides a way to
detect antibodies against multiple RSV proteins. Use of F or G
gene-expressed antigens, e.g., in a HEp-2 cell line, can be used to
determine protein-specific antibody response. The 30-amino acid
synthetic peptides are from a region of the G protein that is immune
active and antibodies to this region can prevent some aspects of
RSV disease.
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Materials

2.1 Production
of RSV Virus
and HEp-2 Lysate
Antigens

1. Class II biosafety laminar flow cabinet.
2. 175 cm2 Vented cell culture flasks.
3. HEp-2 cells.
4. RSV virus stock.
5. 37 °C Incubator with 5 % CO2.
6. SF-MEM: Serum-free minimum essential medium (MEM).
7. 5 % Fetal bovine serum-minimum essential medium (FBSMEM): MEM, 5 % v/v FBS, 1× penicillin/streptomycin, 1×
glutamine.
8. −80 °C Freezer.
9. 15 mL Conical tubes.
10. 50 mL Conical tubes.
11. 2 mL Cryovials.
12. Liquid nitrogen.
13. Benchtop centrifuge with rotor for 50 mL conical tubes.

2.2 Determining
the Dilution of RSV
Lysate Antigen
to be Used in the RSV
Lysate EIA

1. Class II biosafety laminar flow cabinet.
2. 96-Well EIA plates.
3. 200 μL Multichannel pipette.
4. Micropipettes.
5. Pipette tips.
6. Fluid reservoirs.
7. RSV lysate antigen.
8. HEp-2 lysate antigen.
9. 10× PBS: 1.37 M NaCl, 27 mM KCL, 100 mM Na2HPO4,
10 mM KH2PO4. Dissolve the reagents in water, adjust pH to
7.4 with HCl, and sterilize by autoclaving.
10. PBS: To prepare 1× PBS dilute 10× PBS 1:10 in sterile distillated
water.
11. EIA coating buffer (carbonate-bicarbonate buffer 0.05 M, pH
9.6): 1.6 g of Na2CO3, 2.94 g of NaHCO3, 0.2 g of NaN3,
distillated water to 1 L. Check for pH 9.4–9.6; usually there
will be no need to adjust pH. Store in screw-capped bottle at
room temperature.
12. EIA washing buffer: 200 mL of 10× PBS, 1 mL of Tween-20,
and 1800 mL of water. Add 10× PBS, distilled H2O and Tween
20 in a 2 L measuring cylinder and stir for 10 min using a
magnetic stirrer at 200 rpm. Store at room temperature.
13. EIA blocking buffer: 1× PBS, 1 % w/v cold water fish skin
gelatin, 1 % w/v skim milk, and 0.05 % Tween-20.
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14. Goat anti-RSV polyclonal serum (AB1128, Millipore Inc.,
USA).
15. Anti-goat IgG-HRP-labeled secondary antibody of choice.
16. 0.15 M Citric acid: 7.74 g of C5H7COOH⋅1H2O, 17.93 g
Na2HPO4, distillated water to 1 L. Adjust pH 6.0 if needed.
Store at room temperature.
17. OPD substrate: 25 mL of 0.15 M citric acid, 15 mg
O-phenylenediamine (OPD), 15 μL H2O2. Prepare in a 50 mL
tube wrapped in aluminum foil, screw cap the tube, and mix by
vigorous shaking for 45 s. Prepare freshly, store at room
temperature in the dark, and use within 10–20 min.
18. 4 N H2SO4: 444.5 mL distillated water, 55.5 mL of 18 M
H2SO4. In 1 L glass bottle, add H2SO4 to water in chemical
full exhaust hood, allow to cool, then screw cap the bottle, and
store in screw-capped bottle at room temperature.
19. ELISA plate reader.
2.3 Detection
of Anti-RSV Antibodies
in Human Plasma or
Serum Using RSV
Lysate EIA

20. 96-Well EIA plates.
21. 50 mL Conical tubes.
22. 200 μL Multichannel pipette.
23. Micropipettes.
24. Pipettes tips.
25. Fluid reservoirs.
26. EIA coating buffer.
27. EIA washing buffer.
28. EIA blocking buffer.
29. Human reference antiserum to RSV (available from NIH BEI
Resources, USA, Cat # NR-4020).
30. Goat-anti-human IgG—HRP-labeled antibody of choice.
31. OPD substrate.
32. 4 N H2SO4.
33. ELISA plate reader.

2.4 Detection
of Anti-RSV G or F
Protein Antibodies
in Human Plasma or
Serum

1. 96-Well culture plates.
2. HEp-2 cells.
3. Mammalian expression plasmid containing the RSV F or G
gene (pCDNA3.1+ or similar).
4. DNA transfection reagent of choice.
5. Complete medium: MEM, 10 % v/v FBS, 1× glutamine.
6. Opti-MEM® I Reduced serum medium or regular high-glucose
DMEM without serum.
7. Vortex.
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8. 15 mL Conical tubes.
9. 96-Well EIA plates.
10. 200 μL Multichannel pipette.
11. Micropipettes.
12. Pipettes tips.
13. Fluid reservoirs.
14. PBS.
15. 4 % PFA: 4 g of paraformaldehyde, distillated water to 100 mL,
pH 7.4 (see Note 1).
16. EIA coating buffer.
17. EIA washing buffer.
18. EIA blocking buffer.
19. Goat-anti-human IgG—HRP-labeled antibody.
20. OPD substrate.
21. 4 N H2SO4.
22. ELISA plate reader.
2.5 Detection
of Anti-RSV Antibodies
in Human Plasma or
Serum Using RSV
Lysate EIA

1. 96-Well EIA plates.
2. 200 μL Multichannel pipette.
3. 200 μL pipette tips.
4. EIA coating buffer.
5. 50 mL Conical tubes.
6. RSV G protein and SARS CoV N protein peptides (see Table 1).
7. Fluid reservoirs.

3

Methods
The RSV lysate antigen-based enzyme immunoassay (EIA) detects
antibodies against RSV proteins present in preparation including
anti-F, anti-G, and anti-N protein antibodies. The EIA can be

Table 1
Peptides used for quantification of human anti-RSV group A and B antibodies to the central
conserved region of the G protein

a

Peptide ID

Amino acid location

Amino acid sequence

RSV A2-glycoprotein

161–190

NDFHFEVFNF VPCSICSNNP TCWIACKRIP

RSV B1-glycoprotein

161–190

DDYHFEVFNF VPCSICGNNQ LCKSICKTIP

SARS CoV-nucleoproteina

1–30

MDLFMRFFTL GSITAQPVKI DNASPASTVH

The SARS CoV nucleoprotein peptide 1–30 amino acid (30 mer) is used as a negative control peptide
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performed using just an RSV group A or RSV group B strain or by
combining lysates from each group. The EIA’s sensitivity for
detecting past infection can be improved, e.g., in young children,
by using both RSV A and RSV B group antigens.
All the procedures involving handling and production of
infectious RSV virus in cell culture must be performed in a Class II
biosafety laminar flow cabinet adhering to the biosafety guidelines.
3.1 Production
of RSV Virus
and HEp-2 Lysate
Antigens

1. Seed 175 cm2 vented cell culture flasks with 3 × 106 HEp-2
cells in 30 mL of 5 % FBS-MEM. Seed six flasks per every
RSV virus (e.g., RSV A2, RSV B1) and HEp-2 lysate antigen
control. Incubate the flask at 37 °C in 5 % CO2 for 24–36 h
(see Note 2).
2. Remove the medium and wash cells with 5 mL of SF-MEM
three times.
3. Thaw the RSV virus stock to use on ice. Once thawed, dilute
virus in SF-MEM to achieve 1 × 105 pfu/mL (MOI = 0.1).
4. Infect the HEp-2 cells with 3 mL of diluted virus and incubate
at 37 °C in 5 % CO2 for 2 h by rocking every 15 min to spread
the virus inoculum on the cell monolayer. For the flasks that
will be used to produce HEp-2 lysate antigen control use 3 mL
of SF-MEM instead (mock infection).
5. Remove the inoculums and wash cells thrice with 5 mL of SFMEM medium.
6. Add 40 mL 5 % FBS-MEM and incubate flasks at 37 °C in 5 %
CO2 for 72 h.
7. On day 3 (72 h) post-infection, when viral cytopathic effects
(CPE) are first becoming evident, remove culture medium and
wash the flask thrice with 5 mL of SF-MEM (see Note 3).
8. Add 30 mL fresh SF-MEM and incubate the flask at 37 °C/5 %
CO2 for further 24–48 h.
9. On days 4–5 post-infection, when 90 % viral )CPE is observed,
freeze the 175 cm2 flasks at −80 °C.
10. Thaw the flasks, remove 2 mL of the virus fluid from each flask,
and pool in a 15 mL tube. Subdivide into 0.5 mL aliquots in
cryovials, snap freeze using liquid nitrogen, and then store at
−80 °C for 24 h. Refreeze the 175 cm2 flasks at −80 °C until
determination of virus titer.
11. Take out one cryovial that has been frozen at −80 °C for 24 h and
perform a plaque assay (see Chapter 3) to determine virus titer.
12. Thaw, freeze, and thaw the 175 cm2 flask to lyse the cells, and
then immediately after the third thaw transfer the cell lysate to
50 mL conical tubes. Centrifuge the cell lysate at 1880 × g for
20 min at 4 °C. Aliquot the supernatant in 1.5 mL into cryovials
and store at −80 °C.
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3.2 Determining
the Dilution of RSV
Virus Lysate Antigen
to be Used in the RSV
Lysate EIA

1. Perform serial twofold dilutions (1:2 to 1:256) of the RSV
lysate EIA and HEp-2 cell lysate in EIA coating buffer.
2. Dispense 100 μL of diluted antigen solution in each column of
96-well EIA plate using multichannel pipette. Seal the plate
with adhesive plastic sheet and incubate 37 °C for 2 h and then
at 4 °C for 16 h.
3. Remove the lysate antigen and wash five times with 300 μL of
EIA washing buffer using an automated plate washer or by
hand pipetting up and down.
4. Dry the plates by blotting on paper towel at the end of washing but not between washes.
5. Dispense 200 μL of EIA blocking buffer per well, seal the
plates with adhesive plastic sheet, and incubate at 37 °C for
1 h.
6. Wash five times with 300 μL of EIA washing buffer.
7. Dilute goat anti-RSV polyclonal serum in EIA blocking buffer,
add 100 μL per well, and incubate for 1 h at 37 °C.
8. Wash five times with 300 μL of EIA washing buffer.
9. Dilute anti-goat IgG-HRP-labeled secondary antibody in EIA
blocking buffer. Add 100 μL per well and incubate at 37 °C for
1 h.
10. Wash five times with 300 μL of EIA washing buffer and blot
the plates on paper towel at the end of washing.
11. Add 100 μL of OPD substrate per well and incubate the plate
for 30 min in the dark at room temperature.
12. Stop the reaction by adding 50 μL of 4 N H2SO4 and gently
rock the plate to mix it.
13. Read absorbance at 490 nm within 10–15 min of stopping the
EIA reaction.
14. Data analysis can be performed on Microsoft Excel or similar
software.
15. Report the highest dilution of RSV lysate antigen that gives
corrected (RSV antigen—HEp-2 control antigen) absorbance
>1.5 at 490 nm to be used in the subsequent assays.

3.3 Detection
of Anti-RSV Antibodies
in Human Plasma or
Serum Using RSV
Lysate EIA

1. Using sterile 50 mL conical tubes, dilute the HEp-2 lysate
antigen and RSV lysate antigen (according to dilution determined in Subheading 3.2) in EIA coating buffer.
2. Dispense 100 μL of diluted antigen solution in each column of
96-well EIA plate using multichannel pipette as required in the
plate layout. Use new tips to dispense RSV and HEp-2 lysate
antigens.
3. Seal the plate with adhesive plastic sheet and incubate 37 °C
for 2 h and then at 4 °C for 16 h.
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4. Remove RSV lysate antigen or HEp-2 lysate antigen liquid
from the wells and add 200 μL of EIA washing buffer. Make
sure that the micropipette tips do not touch the surface of the
wells and cross contaminate the wells.
5. Wash five times with 300 μL of EIA washing buffer using an
automated plate washer or by hand pipetting up and down.
6. Dry the plates by blotting on paper towels at the end of washing but not between washes.
7. Dispense 200 μL of EIA blocking buffer per well, seal the plates
with adhesive plastic sheet, and incubate at 37 °C for 1 h.
8. Wash five times with 300 μL of EIA washing buffer and dry the
plates by blotting on paper towels at the end of washing but
not between washes.
9. Dilute human plasma samples in EIA blocking buffer to 1:200
dilution in triplicate, dilute the human reference antiserum to
1:200, and perform serial fourfold dilutions (Fig. 1).
10. Add 100 μL of diluted samples per well and incubate for 1 h at
37 °C.
11. Wash five times with 300 μL of EIA washing buffer and dry the
plates by blotting on paper towel at the end of washing but not
between washes.
12. Dilute the goat-anti-human IgG-HRP-labeled secondary antibody in EIA blocking buffer. Add 100 μL per well and incubate
at 37 °C for 1 h (see Note 4).
13. Wash five times with 300 μL of EIA washing buffer and dry the
plates by blotting on paper towels.
14. Add 100 μL of OPD substrate per well and incubate the plate
for 30 min in the dark at room temperature.
15. Stop the reaction by adding 50 μL of 4 N H2SO4 and gently
rock the plate to mix it.

Human reference antiserum to RSV
Plasma dilution:

Hep2 lysate

A2 lysate

B1 lysate

200

0.212

0.215

0.234

1.878

1.852

1.889

1.729

1.787

1.769

0.063

1.705

1.345

800

0.067

0.064

0.066

0.814

0.814

0.809

0.727

0.714

0.716

0.06

1.668

1.343

3200

0.022

0.022

0.022

0.249

0.245

0.247

0.206

0.211

0.201

0.065

1.493

1.426

12800

0.009

0.008

0.009

0.067

0.065

0.065

0.057

0.055

0.057

0.004

0.004

0.004

51200

0.006

0.007

0.007

0.021

0.019

0.019

0.018

0.018

0.017

0.091

0.869

0.508

204800

0.006

0.005

0.005

0.008

0.009

0.009

0.008

0.034

0.007

0.083

0.854

0.508

819200

0.006

0.006

0.006

0.007

0.006

0.006

0.005

0.005

0.005

0.087

0.856

0.49

0.006

0.006

0.006

0.005

0.006

0.005

0.004

0.004

0.004

0.004

0.003

0.003

No primary Ab

HEp2 lysate

RSV A2 lysate

Plasma sample # 1
RSV B1 lysate

Plasma sample # 2

Fig. 1 Example result of an RSV lysate EIA assay for quantification of antibodies in human plasma
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16. Read optical density/absorbance at 490 nm within 10–15 min
of stopping the EIA reaction.
17. Data analysis can be performed on Microsoft Excel or similar
software (see Note 5).
3.4 Detection
of Anti-RSV G or F
Protein Antibodies
in Human Plasma or
Serum

1. In a 96-well culture plate seed 2 × 104 HEp-2 cells/well in
100 μL of complete medium and incubate at 37 °C in 5 % CO2
for 18–24 h.
2. Prepare the transfection complexes by mixing the mammalian
expression plasmid containing the RSV F or G gene and the
transfection reagent of choice. Avalanche®-Omni transfection
reagent will be used as an example for this protocol.
3. In a 15 mL conical tube add 11 μg of DNA into 1250 μL of
Opti-MEM® Reduced-Serum medium or regular high-glucose
DMEM without serum (see Note 6). Mix by vortexing.
4. Briefly vortex Avalanche®-Omni and add 11 μL into the 15 mL
conical tube containing the DNA. Mix by inversion 8–10 times
and incubate for 15 min at room temperature.
5. Add 9.75 mL of complete medium to the 15 mL conical tube
containing the transfection complexes and mix by inversion
8–10 times.
6. Add 100 μL per well of the plasmid-Avalanche®-Omni lipid
polymer complexes to the 96-well culture plate. Incubate at
37 °C in 5 % CO2 for 36–48 h.
7. Remove the medium from the 96-well culture plate by aspiration
and wash wells four times with 250 μL of PBS.
8. Fix the cells with 100 μL of 4 % PFA for 20 min.
9. Remove PFA and wash the wells four times with PBS (see Note 7).
10. Dispense 200 μL of EIA blocking solution per well, seal the
plate with adhesive plastic sheet, and incubate at 37 °C 1 h.
13. Wash five times with 300 μL of EIA washing buffer using an
automated plate washer or by hand pipetting up and down.
Blot the plates on paper towel at the end of washing.
14. In triplicate wells, add 100 μL of test plasma or serum diluted
in EIA blocking buffer at a final dilution of 1:200, and incubate the plate at 37 °C for 1 h.
15. Wash five times with 300 μL of EIA washing buffer.
16. Dilute the goat-anti-human IgG-HRP-labeled secondary antibody in EIA blocking buffer, dispense 100 μL per well, and
incubate at 37° for 1 h.
17. Wash five times with 300 μL of EIA washing buffer.
18. Add 100 μL of OPD substrate to each well and incubate the
plate for 20 min in the dark at room temperature.
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HEp2 cells untransfected
Human Plasma 1094
1:200
1:400
1:800
No primary Ab

0.105
0.113
0.106
0.091

Human Plasma 1094
1:200
1:400
1:800
No primary Ab

No primary Ab
0.112
0.132
0.100
0.106

0.132
0.112
0.111
0.115

No primary Ab
0.101
0.088
0.098
0.11

0.108
0.096
0.108
0.109

0.114
0.113
0.108
0.121

HEp2 cells Transfected with:

Added primary Ab

RSV A2/G Plasmid

0.303
0.225
0.180
0.113

1.256
0.884
0.526
0.097

0.300
0.216
0.181
0.114

0.294
0.225
0.189
0.111

1.166
0.903
0.543
0.090

Added primary Ab

RSV A2/ F Plasmid

0.265
0.208
0.170
0.096

1.073
0.923
0.719
0.098

0.262
0.203
0.190
0.125

0.272
0.210
0.180
0.106

1.121
0.940
0.726
0.091

RSV B/G Plasmid
1.105
0.844
0.517
0.088

0.363
0.268
0.210
0.081

0.323
0.259
0.197
0.079

0.302
0.226
0.196
0.100

pCDNA 3.1+ Empty vector
1.156
0.917
0.759
0.103

0.250
0.210
0.143
0.077

0.254
0.194
0.142
0.071

0.246
0.182
0.138
0.088

Fig. 2 Example result of an RSV F and G protein EIA assay for quantification of antibodies in human plasma
Standard curve anti-RSV A2 peptide Antibody

Human reference antiserum to RSV
Plasma Dilution

SARS Peptide
0.158

A2 peptide
2.082

2.119

Plasma sample # 1
SARS

A2

2.127

0.146

0.152

Plasma sample # 2
B1

SARS

A2

B1

0.191 0.108

0.194

1.406

200

0.158 0.148

400

0.112 0.108

0.108

1.577

1.497

1.535

0.148

0.147

0.19

0.098

0.209

1.385

800

0.08

0.077

0.078

1.046

1.041

1.049

0.151

0.150

0.186 0.106

0.197

1.319

1600

0.061 0.062

0.063

0.650

0.611

0.584

0.041

0.042

0.043 0.044

0.042

0.043

3200

0.056 0.052

0.051

0.382

0.364

0.353

0.111

1.416

0.323 0.069

0.627

0.716

6400

0.048 0.049

0.048

0.217

0.216

0.204

0.121

1.456

0.313 0.070

0.622

0.759

12800

0.046 0.045

0.044

0.133

0.133

0.127

0.11

1.452

0.32

0.069

0.613

0.758

No primary Ab

0.045 0.056

0.042

0.042

0.044

0.042

0.043

0.042

0.041 0.042

0.042

0.041

Positive Control Plasma

Positive Control Plasma

RSV A2 (1:400)

RSV B1 (1:400)

Fig. 3 Example result of a G protein central conserved region peptide EIA assay

19. Stop reaction by adding 50 μL of 4 N H2SO4 and gently rock
the plate to mix it.
20. Read optical density/absorbance at 490 nm within 10–15 min
of stopping the EIA reaction.
21. Data analysis can be performed on Microsoft Excel or similar
software (see Fig. 2 and Note 8).
3.5 Detection
of Antibodies
to Central Conserved
Region of the RSV G
Protein (see Note 9)

1. Using sterile 50 mL conical tubes dilute RSV A2, RSV B1, and
SARS peptide to 5000 ng/mL in EIA coating buffer. Mix five
times by vortexing with 5-min intervals in between each vortex
until completely dissolved.
2. Transfer peptides to separate fluid reservoirs.
3. Dispense 100 μL of diluted peptide solution in each column of
96-well EIA plate using a multichannel pipette as per the assay
design plate layout (see Fig. 3 and Note 10)
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4. After adding peptides, seal the plate with adhesive plastic sheet
and incubate at 37 °C for 1 h or at 4 °C overnight.
5. Aspirate the liquid from the wells and wash five times with
PBS + 0.05 % Tween 20.
6. Dispense 200 μL of EIA blocking solution per well, seal the
plate with adhesive plastic sheet, and incubate at 37 °C for 1 h.
7. Wash five times with 300 μL of EIA washing buffer using an
automated plate washer or by hand pipetting up and down.
Blot the plates on paper towel at the end of washing.
8. In triplicate wells, add 100 μL of test plasma or serum diluted
in EIA blocking buffer at a final dilution of 1:200 and incubate
the plate at 37 °C for 1 h.
9. Wash five times with 300 μL of EIA washing buffer using an
automated plate washer or by hand pipetting up and down.
Blot the plates on paper towel at the end of washing.
10. Dilute the goat-anti-human IgG-HRP-labeled secondary antibody in EIA blocking buffer, dispense 100 μL per well, and
incubate at 37 °C for 1 h.
11. Wash five times with 300 μL of EIA washing buffer. Blot the
plates on paper towel at the end of washing.
12. Add 100 μL of OPD substrate to each well and incubate the
plate for 20 min in the dark at room temperature.
13. Stop reaction by adding 50 μL of 4 N H2SO4 and gently rock
the plate to mix it.
14. Read optical density/absorbance at 490 nm within 10–15 min
of stopping the EIA reaction.
15. Data analysis can be performed on Microsoft Excel or similar
software (see Note 11).

4

Notes
1. To dissolve paraformaldehyde in water add 1 M NaOH and
stir gently on a heating block at 60 °C until the PFA is dissolved. Add 10 mL of 10× PBS and allow the mixture to cool
to room temperature. Adjust the pH to 7.4 with 1 M HCl
(~1 mL), and then adjust the final volume to 100 mL with
H2O. Filter the solution through a 0.45 μm membrane filter to
remove any particulate matter
2. The HEp-2 cell culture is grown in 175 cm2 vented cell culture
flask and should be processed in a separate hood for mock infection. The HEp-2 cell lysate should be prepared as described for
RSV lysate antigen production and 5 % FBS-MEM replaced by
SF-MEM at comparable times.
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3. The RSV virus CPE is characterized by formation of syncytia,
formation of giant cells, and rounding and sloughing of HEp-2
cells. The CPE can be observed using an inverted microscope
at 40–100× magnification. The uninfected HEp-2 cells that
will be used for HEp-2 lysate antigen control should not present any CPE.
4. Follow the manufacturer’s recommendation to determine the
dilution of secondary antibody. Approximately 10 mL of
diluted conjugate is used for one plate. Scale up or down
according to the number of plates being tested.
5. Data analysis can be performed using a standard curve generated for serial twofold dilutions of a human reference antiserum to RSV (available from NIH BEI Resources, USA, Cat #
NR-4020) and predict the end point antibody titers in test
plasma/serum samples.
6. As a negative control we recommend to use the empty vector
lacking of the RSV F and G gene.
7. After this step the plates can be stored for up to 2 weeks in ziplock bags at 4 °C for further use. Before storage, the individual
plates should be sealed with adhesive plastic sheet.
8. Final data can be presented as positive or negative for RSV
antibodies (absorbance against F- or G-transfected cells (P)
significantly above those for plasmid control (N)) and antibody titer for positive specimens. The titer of RSV antibody
can be estimated by comparing corrected absorbance values
(P-N) for the specimen to those for serial twofold dilutions of
the human reference antiserum to RSV (available from NIH
BEI Resources Cat # NR-4020, USA) or an RSV antibody
high positive plasma from a donor.
9. This assay is developed to detect human anti-RSV group A and
B antibodies to the central conserved region of glycoprotein.
Peptides of 30 amino acid length are custom synthesized at
75 % or higher purity (see Table 1). A standard high-titer serum
specimen with reactivity to RSV G peptides should be used to
monitor consistency and quality of results. Seven plasma specimens can be tested at one dilution (dilution 1:200) against
RSV G peptide and control peptide in one ELISA plate. The
SARS CoV nucleoprotein peptide 1–30 amino acid (30 mer) is
used as a negative control peptide.
10. Two plate layouts are used, one that includes serial twofold
dilutions of the serum standard to generate a standard curve
and the other plates that allows testing seven plasma/serum
specimens at a 1:200 dilution. Each dilution or specimen is
tested in triplicate wells for RSV peptide and SARS control
peptide.
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11. Data analysis can be performed by plotting standard curve for
the twofold dilution of standard reference positive plasma or
serum sample using Microsoft Excel. The prediction of the
antibody titers in test plasma/serum samples can be determined using the standard curve.

