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Sandwich ELISA
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Competitive ELISA
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Single Antibody Two Plate ELISA Format

A single antibody ELISA format is considered when there is only one antibody
available that recognizes the analyte ( ). The assay is configured using the
same antibody as both capture and detection. The antibody iIs biotinylated for use as
the detection antibody. The method also utilizes two plates. The basic concept is to
capture the antibody to an ELISA plate and allow the analyte of interest to bind to the
capture antibody. Unbound material is removed by washing the plate and then adding
an acid solution to elute the analyte from the capture antibody. The eluted analyte is
then transferred to another ELISA plate containing the neutralization solution. The
eluted analyte is then allowed to bind to the second ELISA plate. The unbound
material is removed and the plate is blocked followed by a wash step. The detection
antibody, which is biotinylated, is then added to the plate, followed by an incubation
period. Another wash step is performed to remove excess detection antibody,
followed by addition of a streptavidin reporter. The last wash step is performed to
remove the excess reporter, followed by addition of the substrate. Below is a generic
protocol that can be used to set up a Single Antibody Two Plate ELISA Method.



Single Antibody Two Plate ELISA
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Antibody capture ELISA
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ELISA TROUBLESHOOTING

No Signal or Weak Signal

High Background

Poor Duplicate

Poor Standard Curve

Poor Linearity

Poor Assay Sensitivity

Poor Correlation

Unexpected Clinical Classification
Apparent Shift in Reference Interval
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Contaminating
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ELISA —  Kit lot at fault
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Inc.orréct | ELISA Kit lot at fault
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ALL WELL YELLOW

* Contaminated substrate
* Contaminated stop solution

e Incorrect dilution

* Inefficient washing




/ ALL WELL CLEAR

ELISA not performed correctly

Contaminated conjugate
Incorrect storage of kit

Over washing of plate
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Acquiring Positive and Negatlve Sera

e
/(gatlve serum samples may come from specific
pathogenfree (SPF) animals, if they exist, or from
animals that have repeatedly tested negative by other
tests or laboratories.

Positive serum samples are frequently the most
difficult to accumulate in large enough numbers for
assay development. Ideally, they should come from
natural infections that are confirmed by other
diagnostic techniques and should represent a wide
range of time points after infection



Acquiring Positive and Negative Sera

\\ ,
“Forassay development, control sera should be accumulated
and pooled, when necessary, to achieve volumes of several

milliliters for each sample, which should then be placed in
single-use aliquots (e.g., 0.1 ml) and frozen at —70°C until use.

Representative aliquots of frozen sera should be qualified
by comparison to existing assays or by outside
laboratories, where appropriate, and the results recorded in
the serum lot documentation records.

Known positive and negative serum samples for assay
prevalidation and validation must also be accumulated and
aliquoted in a similar manner.



/7 e

SIH g A ) dgel s

OIS (58 ) oala Ly a s (pitea il S S T L L e il ola
&ﬁu‘&lﬁﬂﬂ)%[ﬂ%@ﬂbdhﬂﬁdﬁwmq

J) el aaa a8 Gig) g quulia Jg) @) dngd b p B ) dggS 0

3 e B ) dagt 53 AS Al e S S @l AN B ) ) daglin
Oigy AnS L9 LS wigilag) g g ) (o 9 Dby 9l
_JJM

Jha O sie Ayl (il Jla s (s Sl g m 3 0a1IS (338 ) ok (p ige
Juasi Gida 7 L 1 asw (e S Al 8 40 1 @) oG Al g
axilal b glia ¢yl



.~ Seroconversion —

Cre s 9IS g

SSM SoAde n adldd LB alaliidl ¢l Al Ava gl g ala)
O 0 3 gagl Jald Ay A4S Al o8 (4 gilS g 1) 8A p i U peilE )
Ly e S ) g Sqa () Al 0 38



/7 e

=

Testing paired Samples

Testing paired Samples Testing for
infectious diseases is performed on
acute and convalescent specimens
(about 2 weeks apart) Paired sample.

Must see 4-fold or 2-tube rise in
titre to be clinically significant



Sero reversion

Sero reversion is the opposite of
seroconversion.

This is when the tests can no longer
detect antibodies or antigens in a
patient’s serum
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* Antigen and Antibody reactions can
be identified by different methods



Precipitation

Precipitation Principle Soluble antigen + antibody (in
proper proportions) —> visible precipitate Lattice
formation (antigen binds with Fab sites of 2
antibodies)

Examples Double diffusion (Ouchterlony)
Single diffusion (radial immunodiffusion)

Imunoelectrphoresis Immunofixation
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Neutralization reactions

Neutralization reactions Similar in principle and
interpretation of results Antibody-binding
Hemagglutination inhibition (serum antibody reacts
with known nonparticulate antigen —> binding occurs)
Neutralization (antibody neutralizes toxin) After
binding, antibody is not available to react in indicator
system Results: NO agglutination or NO hemolysis =
positive reaction Agglutination or hemolysis =
negative reaction (antibody not bound in origin



Neutralization reactions :

Generally, positive control samples used in inhibition
or neutralization tests show no reaction and negative
control samples show a reaction (opposite of results in
direct agglutination testing)

Example of inhibition: Hemagglutination inhibition
test for rubella

Example of neutralization: antistreptolysin O test
(ASO) Neutralization reactions
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Complement fixation (CF)

Complement fixation (CF) Antibody and antigen
allowed to combine in presence of complement If
complement is fixed by specific antigen-antibody
reaction, it will be unable to combine with indicator
system Precautions Serum must be heat-activated
Stored serum becomes anti-complementary Extensive
QC/standardization required Only use for [gM
antibodies



~— Imunoelectrphoresis
(IEP)Qualitative

Imunoelectrphoresis (IEP)Qualitative A serum sample
is electrophoresed through an agar medium

A trough is cut in the agar and filled with Ab.

A precipitin arc is then formed. Because Ag diffuses
radially and Ab from a trough diffuses, the reactants
meet in optimal proportions for precipitation
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Nephelometry

Nephelometry Procedure Serum substance reacts
with specific antisera and forms insoluble
complexes Light is passed through suspension
Scattered (reflected)

light is proportional to number of insoluble
complexes; compare to standards Examples
Complement component concentration Antibody
concentration (IgG, IgM, IgA, etc.)
Immunofluorescence
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Immunofluorescence

Immunofluorescence Direct - add fluorescein-labeled
antibody to patient tissue, wash, and examine under
fluorescent microscope

Indirect — add patient serum to tissue containing
known antigen, wash, add labeled antiglobulin, wash,
and examine under fluorescent microscope Examples
Testing for Antinuclear Antibodies (ANA) Fluorescent
Treponemal Antibody Test (FTA-Abs)



Agglutination

Agglutination Principle Particulate antigen + antibody
—> clumping Lattice formation (antigen binds with Fab
sites of 2 antibodies forming bridges between
antigens)

Examples Direct agglutination (Blood Bank)

Passive Hemagglutination (treat RBC's with tannic
acid to allow adsorption of protein antigens)

Passive latex agglutination (antigen attached to
latex particle)



| / —

Flow cytometry

Flow cytometry Method of choice for T- and B-cell
analysis (lymphocyte phenotyping)

Principle Incubate specimen with 1 or 2 monoclonal
antibodies tagged with fluorochrome Single cells pass
through incident light of instrument (laser) which
excites fluorochrome and results in emitted light of
different wavelength Intensity of fluorescence
measured to detect cells possessing surface markers for
the specific monoclonal antibodies that were
employed Forward light scatter indicates cell size or
volume

90° side-scattered licht indicates granulation



Common uses Flow cytometry

* DNA analysis
* Reticulocyte counts
* Leukaemia/lymphoma

* classification CD 4 cell estimations in AIDS/HIV
patients.
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—Widal test is century old ,ls it loosing
importance ?

Widal test is century old ,Is it loosing importance ?

In this reaction antibodies react with antigens on the
surface of particulate objects and cause the objects to
clump together, or agglutinate. These reactions were
the earliest to be adapted to diagnostic laboratory.

Widal test is used for diagnosis of typhoid fever. This
test, developed by Georges Fernand I. Widal (French
physician) in 1896, is now supplemented by more
sophisticated procedures.
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Agglutination Tests

Causes Of False-positive Widal Agglutination Tests
Previous immunization with Salmonella antigen.
Cross-reaction with non - typhoidal Salmonella.

Variability and poorly standardized commercial
antigen preparation.

Infection with malaria other Enterobacteriaceae
charring the same s-LPS .
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Causes of Negative Widal Agglutination Test The
carrier state An inadequate inoculum of bacterial
antigen in the host to induce antibody production
Technical difficulty or errors in the performance of the
test

Previous antibiotic treatment Variability in the
preparation of commercial antigens.

Declining importance of Widal test :

Declining importance of Widal test The value of the
salmonella agglutination tests has declined as the
incidence of typhoid fever has decreased, at least in the
developed world, the general use of vaccines has increased,
and ever increasing -numbers of antigenically related
serotypes of Salmonella have been recognised



Serology - Importance of repeated tests

Serology - Importance of repeated tests Criteria for
diagnosing Primary Infection 4 fold or more increase
in titre of IgG or total antibody between acute and
convalescent sera Presence of IgM Seroconversion

A single high titre of IgG (or total antibody) - very
unreliable Criteria for diagnosing Reinfection Four
fold or more increase in titre of IgG or total antibody
between acute and convalescent sera Absence or slight
increase in IgM
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