Antigen/ Antibody reactions
Diagnostic Immunology
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Types of antigen antibody
reactions used In vitro







How antigen — antibody reactions in vitro
helps in Dx?




Which diseases can be diagnosed by
antigen- antibody reactions?




Other examples of how immunology can be ¥
used in the diagnostic laboratory

6 6




What Is the basis of Ag- Ab
reactions?




What are the limitations?




PR

How antigen — antibody reactions in vitro helbs
In Dx of infectious disease?
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Agglutination




Types of Agglutination




Advantages and disadvantages of
agglutination




Direct agglutination
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Visible Agglutination




Direct agglutination..2

Antibodies Antigens
(Bacteria)




Indirect or Passive agglutination
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Latex beads are coated
with antigens




Passive
Agglutination/Hemagglutination
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* Applications
— Measurement of antibodies to soluble antigens




Latex agglutination

Latex beads are coated
with antigens




Latex agglutination

Latex beads are coated
with antigens




Latex agglutination

Visible Agglutination

»

A




Hemagglutination




Coombs (Antiglobulin)Tests

e Incomplete Ab
e Direct Coombs Test
— Detects antibodies on erythrocytes
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Patient’s RBCs Coombs Reagent
(Antiglobulin)




Coombs (Antiglobulin)Tests
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Flocculation tests
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Precipitation







Advantages and disadvantages of
precipitation




Radial Immunodiffusion (Mancini) |{£§
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—Ag in a well

Ag Concentration

Diameter?




Immunoelectrophoresis
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— Ab Is placed in trough cut in the agar

e Interpretation
— Precipitin arc represent individual antigens







e Qualitative
—Rapid




Complement fixation test
(CFT)
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Complement Fixation Reaction

 Antibody titer may be too low @ for
agglutination/precipitation

e« Can detect presence based on ability to deplete
complement from serum (complement fixation)

e Antigen added to serumwith complement

o If antibodies against antigen present, activates and
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depleted complement
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Interpretation of CFT

o If mo Ab Is presemt In thiee
complement is\atiixed and isffesetoimerettintties
iIndicator systEmand lyse the nbhc's. (Hemolyss
iIndicates aneggttietbss! megrtixeftorthe wimimmim
Ab In the patient: serun. The only things reacting

are tthresfamomims. )
o Ag/Ab/C + Ab-coatedrbotss= mo emuiyss
(positive)

« Ag/C + Ab-coated rbotss = hemolysis
(negative)




Complement fixation test

Camplemant is fixed, na Patient Serum
lysis aCours, (no antibody)

Antigen
-1







Complement Fixation

 Methodology
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— Erythrocytes coated with Abs is added

— Amount of erythrocyte lysis is determined

Ag

No Ag

Patient’s
serum
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Radioimmuoassays (RIA)
Enzyme-Linked Immunosorbent

Assays (ELISA)
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ELISA Formats

Direct sandwich ELISA - amntibodies (At) are

coated to monwm wells. Amigem (Ag) Is added amd
binds with antibody. Excessamitigenis wias nesaiaavaay
Enzyme comuggte (Ab-E) is added amdl binds with

antigen to fonm the double antibody sandwich. \Wls
are washec to remove any exces (Ab-E). Substrate Is

added amdl color development Is ohissevesd ThHee
enzymecmjugEednmdis ‘directly’ to thee antigen.

Ab + Ag + Ab-E




Types of ELISA

* Three different methods used to perform ELISAs
e Direct method (different from book)
e Indirect method

« Capture method (called direct method
In book)




Direct ELISA (According to Dr. Nika)

e Antigen attached to well
* Unbound antigen removed by washing

 Enzyme conjugated antibody added to well

» Unbound antibody washed away

e Substrate to enzyme conjugated to antibody added

o If antibody bound, substrate is cleaved

 Color develops, allows identification of organism

* Requires production of conjugated antibody for each
bacterial species




Indirect ELISA

* Antigen attached to well
* Primary antibody added, unbound antibody removed

 Enzyme conjugated secondary antibody added,
recognizes primary antibody

 Unbound secondary antibody remove

» Substrate for enzyme conjugated to secondary
antibody added

» Color develops only if primary antibody bound

* More sensitive than direct ELISA, does not require
production of numerous conjugated antibodies




Capture ELISA

* Antibody attached to well
« Sample added to well, antigen captured by antibody
 Enzyme conjugated second antibody against antige

added to well - may be against second epitope or sam
epitope as antibody used to capture antigen

* Unbound antibody removed

« Substrate added, color develops if antigen present in
sample applied to well

» Useful for detecting antigens present as very minor
species in sample




<« TEST PROCEDURE
¥ REACTION

'H"'I-l-
-—_;'_,-Lv_ill,--_-l +||!__h l"'J

b !::'-,ilz_-:a,‘i ) 2







Components




Solid Phase Non-Competitive
RIA/ELISA

Ab In
Patient’s
sample

Immobilized

e Quantitative




Solid Phase Non-Competitive
RIA/ELISA

Labeled
Ab

Ag in /

Patient’s

sample \‘
Immobilized—l»Y

e Quantitative




Competitive RIA/ELISA for Ag

o Use predetermined
amounts of labeled Ag
and Ab and add a sample
containing unlabeled Ag
as a competitor

Prior to Test
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Labeled
Ag

Y

Test
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Labeled Patient’s




Fluorochrome
Labeled Ab










- Fluorochrome

Labeled Anti-Ig
L Unlabeled
Ab
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One Parameter Histogram Two Parameter Histogram

Unstained cells
FITC-labeled cells
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Green Fluorescence Intensity Red Fluorescence Intensity




use the cellular iImmune response to

diagnose infections?
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