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Enzyme Linked Immunosorbent Assay (ELISA) Laboratory 
 

ELISA is a test that can be used to detect either antibody (Ab) or antigen such as viral proteins.  
There are numerous methods for developing ELISA tests. 
 
Commercial ELISA test kits are available to detect: 

• Avian influenza virus antibody in chicken serum 
• Newcastle disease virus antibody in chicken serum 
• Newcastle disease virus antibody in turkey serum 

 
These commercial ELISAs are available from two companies, IDEXX Inc., and Synbiotics.  In 
this Lab, students will be able to run one ELISA test from either IDEXX or Synbiotics.  
Although the test formats and procedures are similar, there are differences.  Therefore, be sure 
that you have the correct protocol and reagents for the correct kit. 
 
Advantages and limitations of ELISA tests for AIV and NDV antibody 

• Fast—90 samples can be tested in 2-3 hours 
• Good sensitivity 
• Many samples can be processed at once—about 90 samples per plate and several plates 

may be processed at once. 
• Very little sample volume is needed, <10 μl in most cases 
• Quantitative—can measure the amount of the Ab present, good for vaccine response 

monitoring, but not highly precise 
• Easy to learn, simple procedures 
• May need specialized equipment:  plate reader and washer 
• Specificity varies by target; over all very good, but not great specificity 
• Measures exposure and vaccine response, but not acute infection.  For example, once a 

bird is ELISA Ab positive, the infection is probably over. 
• Regulatory considerations 

 
Materials needed 

• ELISA plate and kit reagents IDEXX or Synbiotics 
1. ELISA plate 
2. Positive control 
3. Negative control 
4. Dilution buffer 
5. Conjugate (secondary antibody) 
6. Substrate 
7. Stop Solution 
8. Wash Solution (Synbiotics only) 

• Pipet and pipet tips 
• Record Sheet 
• Multi-channel pipet 
• dilution tubes 
• Wash bottle or mechanical washer 
• Reader and computer 
• Unknown test samples 
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The manufacturers protocol for each kit is in your lab notebook.  A brief protocol for each kit 
follows: 
 
IDEXX brief protocol 

1. Fill out the record sheet to record where each sample will be.  Run samples in duplicate 
2. Label dilution tubes 
3. Add 1 ml of diluent to dilution tubes 
4. Add 2 μl of test serum to a dilution tube 
5. Do NOT dilute controls 
6. Add negative control to plate:  0.1 ml to wells A1 and A2 
7. Add positive control to plate:  0.1 ml to wells A3 and A4 
8. Add 100 μl of diluted test serum to the plate according to your record sheet 
9. Incubate for 30 minutes 
10. Wash with distilled water 
11. Add 100 μl of conjugate to all wells of your test plate 
12. Incubate for 30 minutes 
13. Wash with distilled water 
14. Add 100 μl of TMB substrate to each well 
15. Incubate for 15 minutes 
16. Add 100 μl of stop solution to each well 
17. Read results 

 
 
 
SYNBIOTICS brief protocol 

1. Fill out the record sheet to record where each sample will be.  Run samples in duplicate 
2. Prepare wash solution 
3. Label dilution tubes 
4. Add 0.3 ml diluent to each dilution tube 
5. Add 6 μl of test serum to a dilution tube 
6. Dilute controls the same way as the test samples 
7. Add 50 μl of dilution buffer to each well of the ELISA plate 
8. Add positive control: 50 μl to wells A1, A3 and H11 
9. Add negative control:  50 μl to wells A2, H10, and H12 
10. Add 50 μl of diluted test serum to the plate according to your record sheet 
11. Incubate for 30 minutes 
12. Wash with wash solution 
13. Dilute conjugate:  Add 100 μl of conjugate to 10 ml of dilution buffer and mix 
14. Add 100 μl of diluted conjugate to all wells of your test plate 
15. Incubate for 30 minutes 
16. Wash with wash solution 
17. Add 100 μl substrate to each well 
18. Incubate for 15 minutes 
19. Dilute stop solution:  Add 2.5 ml stop solution to 10 ml of distilled water 
20. Add 100 μl of diluted stop solution to each well 
21. Read results 
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Results Interpretation 
• Results should be recorded by reading the optical densities of the plates in a plate reader at 

the correct absorbance: 
 IDEXX:   650nm 
 Synbiotics:   405-410nm 
Each manufacturer supplies computer software specific for their test which calculates which 
samples are negative and the titers of positive samples. 
 
The status of a sample is evaluated by the sample to positive ratio (S/P ratio): 
 
S/P ratio =       Sample mean (mean of optical absorbance) – negative control mean      
                                      positive control mean – negative control mean 
 
-IDEXX kit S/P ratios of greater than 0.5 are considered positive 
-Synbiotics kit S/P ratios of greater than 0.299 are considered positive 
 
 Example: 
 Sample mean = 0.820 
 Negative control mean = 0.053 
 Positive control mean = 0.563 
 
   0.820 – 0.053 = 0.767  =  1.5 = Positive 
   0.563 – 0.053 = 0.510 
 
 Values are relatively quantitative:  a higher value indicates more antibody. 
 
Valid ranges for the positive and negative controls for each kit 
IDEXX 
   Negative control:  0.150 or less 
   The difference between the positive and negative control means must be greater than 0.075 
   Example:  if negative control = 0.100, the positive control must be 0.176 or greater 
 
SYNBIOTICS 
   Negative control:  Less than 0.200 
   Positive control:  0.250 – 0.900 
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IDEXX ELISA Plate 
 
 1 2 3 4 5 6 7 8 9 10 11 12 

A NC- NC- PC+ PC+         

B             

C             

D             

E             

F             

G             

H             

 
 
 
Synbiotics ELISA Plate 
 
 1 2 3 4 5 6 7 8 9 10 11 12 

A PC+ NC- PC+          

B             

C             

D             

E             

F             

G             

H          NC- PC+ NC- 
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Sample Collection 
for ELISA testing

• For routine monitoring, it is suggested that at 
least 30 or more sera per flock be randomly 
collected at standard time intervals (i.e. every 
four weeks).  Proper sample collection 
procedures, serum harvest, and serum sample 
storage are needed to provide reliable results.

• To achieve better specificity and to minimize 
possible false positive reactions, serum 
samples that are contaminated with bacteria 
or are very fatty should be excluded from 
testing.

ELISA Kits for Antibody Detection

• Commercial ELISA test kits are available 
to detect
– Avian influenza virus antibody in chicken serum
– Newcastle disease virus antibody in chicken 

serum
– Newcastle disease virus antibody in turkey serum

ELISA Kits for AIV Ab Detection
IDEXX

SYNBIOTICS

ELISA for AIV and NDV

• Advantages
– Fast—90 samples tested in 2-3 hours
– Good sensitivity
– High throughput—

90 samples per plate, multiple plates at once
– Very little sample volume required, <10 µl
– Easy to learn



ELISA for AIV and NDV

• Limitations
– Need specialized equipment—

plate reader and washer
– Specificity varies by target
– Measures exposure and vaccine response, 

but not acute infection
• AGID, HI, NI, and VI are needed to confirm AIV 

negative and AIV-infected chicken flocks
– Regulatory considerations

ELISA Laboratory

• Materials Needed
– Each person will have their own AIV ELISA 

plate, but everyone in each group of three will 
use the same kit 

• IDEXX
– OR

• SYNBIOTICS
– Record Sheet
– Test samples and dilution tubes
– Pipets and tips

Materials needed
• The materials for your kit (manufacturer 

specific).
1. ELISA plate
2. Positive control
3. Negative control
4. Dilution Buffer
5. Conjugate (Secondary antibody)
6. Substrate
7. Stop solution
8. Wash solution- Synbiotics only

ELISA Laboratory 1
• IDEXX

– Fill out the record 
sheet to record where 
each sample will be

– Run samples in 
duplicate 

• SYNBIOTICS
– Fill out the record 

sheet to record where 
each sample will be 

– Run samples in 
duplicate

– Prepare wash solution

ELISA Laboratory 2
• IDEXX

– Label dilution tubes
– Add 1ml of diluent to 

dilution tubes 
– Add 2μl of test serum 

to a dilution tube
– Do NOT dilute controls

• SYNBIOTICS
– Label dilution tubes
– Add 0.3ml diluent to 

each dilution tube
– Add 6μl of test serum 

to a dilution tube 
– Dilute controls the 

same way as the test 
samples

– Add 50μl of dilution 
buffer to each well of 
the ELISA plate

ELISA Laboratory 3
• IDEXX

– Add positive control to 
plate 

• 0.1ml to wells A1 and 
A2

– Add negative control
• 0.1ml to wells A3 and 

A4

• SYNBIOTICS
– Add positive control

• 50μl to wells A1, A3 
and H11

– Add negative control
• 50μl to wells A2, H10 

and H12
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ELISA Laboratory 4
• IDEXX

– Add 100μl of diluted 
test serum to the plate 
according to your 
record sheet

– Incubate for 30 
minutes

– Wash with distilled 
water

• SYNBIOTICS 
– Add 50μl of diluted test 

serum to the plate 
according to your 
record sheet

– Incubate for 30 
minutes

– Wash with wash 
solution

ELISA Laboratory 5
• IDEXX

– Add 100μl of
conjugate to all wells 
of your test plate

– Incubate for 30 
minutes

– Wash with distilled 
waster

• SYNBIOTICS
– Dilute Conjugate

• Add 100μl of conjugate 
to 10mls of dilution 
buffer and mix

– Add 100μl of diluted 
conjugate to all wells 
of your test plate

– Incubate for 30 
minutes

– Wash with wash 
solution

ELISA Laboratory 6
• IDEXX

– Add 100μl of TMB 
substrate to each well

– Incubate for 15 
minutes

– Add 100μl of stop 
solution to each well

– Read results

• SYNBIOTICS
– Add 100μl substrate to 

each well
– Incubate for 15 

minutes
– Dilute stop solution

• Add 2.5ml stop solution 
to 10ml of distilled 
water.

– Add 100μl of diluted 
stop solution to each 
well

– Read results

ELISA Results

• Results should be recorded by reading the 
optical densities of the plates in a plate 
reader at the correct absorbance:

IDEXX: 650nm
Synbiotics: 405-410nm

Each manufacturer supplies computer software 
specific for their test which calculates which 
samples are negative and the titers of positive 
samples.

ELISA Results

• The status of a sample are evaluated by 
the sample to positive ratio (S/P ratio):

Sample mean - negative control mean
positive control mean - negative control mean

(mean of optical absorbance)

With the IDEXX kit S/P ratios of  greater than 0.5 are considered positive

With the Synbiotics kit S/P ratios of greater than 0.299 are considered positive

ELISA Results

• Example:
Sample mean= 0.820
Negative control mean=0.053
Positive control mean=0.563

= 1.5 or Positive
0.563-0.053 = 0.510
0.820-0.053 = 0.767

Values are relatively quantitative: a higher value indicates 
more antibody.



Valid ranges for the positive and 
negative controls for each kit

• IDEXX
Negative control

0.150 or less
The difference between the 

positive and negative 
control means must be 
greater than 0.075 

Example: if negative control 
= 0.100, the positive 
control must be 0.176 or 
greater.

• SYNBIOTICS
Negative control

Less than 0.200
Positive control 

0.250-0.900




