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Introduction aux techniques
immunologiques (Immunochimie)

1. Principe de la réaction Ag-Ac - Rappel
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Réaction antigene/anticorps

Antigen/Hapten

Antibody/Fragment

The reaction
between antibody
and a hapten.

Univalent, unideterminant
antigen (hapten)

A-anti-A complexes
(not cross-linked)

antigen.

The reaction between
antibody and a unide-
terminant, multivalent

Unideterminant, multivalent
antigen

A-anti-A
cross-inked complexes
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Réaction antigene/anticorps

The reaction between
Fab and a unidetermi-
nant, multivalent
antigen.

Unideterminant, multivalent
antigen
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Anti-A Fab
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A-anti-A Fab complexes
{not cross-linked)

The reaction between
F{ab’). and a unideter-
minant, multivalent
antigen.

Unideterminant, multivalent
antigen

The reaction between

antibodies to determi- B
nents A, B, and C,and A

a multivalent, multide- c
terminant antigen with
determinants A, B, and

C.

Multideterminant,
multivalent antigen

F(ab'); anti-A

‘:}}Antl -A

A-anti-A cross-linked
complexes

A-anti-A, B-anti-B, C-anti-C
cross-linked complexes
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2. Reéactions de précipitation
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Precipitation en milieu liquide

TETEINr

Zone of {_EquivaIErlce
antibody excess a zone

| Zone of

antigen excess

Ag-Ab complexes precipitated

Ag added
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Precipitation interfaciale

Technique
du “ring test”
(test qualitatif)

— Antigene

Anneau de précipité —

Sérum

a étudier

——Support —— ,
a. Reaction negative b. Réaction positive

F1G. 24, — Méthode du disque ou de précipitation interfaciale.
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Diffusion unidimensionnelle

Antigéne

Zones
de précipite Antisérum
dans la gélose

F1G. 29. — Technique de Oudin : réaction de précipitation
avec diffusion simple unidimensionnelle.

. Antigene
A}?“QETE e.f; ; - —| incorporé dans
phase liquide o de la gélose

e ose ;. : Gelose intermédiaire
intermédiaire s elose inte iair

Antisérum b Antisérum
en phase - | incorporé dans
liquide de la gélose

FiG. 30. — Réaction de precipitation avec diffusion double et unidimensionnelle.
a) Technique de Preer. ) Technique d’Oakley-Fulthorpe.
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Diffusion simple bidimensionnelle

Solutions antigéniques 1,23

Technique de Mancini

Immunodiffusion radiale

RADIAL IMMUNODIFFUSION

Surface du
précipité

Antigen
diffusion

incorporated

Precipitate
formsring

Concentration
de |"antigene
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Precipitation en milieu solide
Technique

d'Ouchterlony

Immunodiffusion
d O U b | e Concentration

(€) Current Biology Ltd/Garland Publishing
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Immunoélectrophorese (Grabar/Williams)

Combine électrophorese et immunodiffusion double:

1. Séparation électrophorétique
d'une source d’antigéenes selon
leur charge

Antigens

™~

O &

2. Immunodiffusion radiale des
antigenes separes

3. Immunodiffusion d’'une source
d’anticorps deposee dans une
gouttiere sur I'un ou l'autre des
cotes des antigenes separes

4. Formation éventuelle d’arcs de
precipitation

- Analyse qualitative

Figure 6-7
Kuby IMMUNOLOGY, Sixth Edition
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Immunoélectrophorese en fusee

Technique de Laurell:

Lignes de précipitation

Immunsérum

Antigéne a concentration croissante

Fi1G. 35. — Technique de Laurell.

- Analyse quantitative
- Necessite que I'’Ag soit charge negativement
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Immunoelectrophorese bidimensionnelle

Premiére électrophorése

®

Transfert
de la
bande
de
gelose
aprés la
premiére
Deuxieme électrophorése
électrophorése

Fic. 36. — Immuno-électrophorése bidimensionnelle.

Analyse qualitative & quantitative
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3. Reactions d’agglutination
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Réaction d'agglutination

Antigen Antibody Mo
{lg) agglutination

Figure 6-8

xaoymmunorosy sisneaion ——— Quialitatif: trés sensible; Quantitatif: peu précis

© 2007 W.H.Freeman and Company
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Test de Coombs direct
Recherche d’anticorps anti-Rhesus chez le nouveau-née

F1G. 40-a). — Test de
A : Anticorp i £
B : Glc
C : Anticorps antigammaglobulines. (Voir fig. 40-b page 100).
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Test de Coombs indirect
Recherche d’anticorps anti-Rhesus chez la mere
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Introduction aux techniques
immunologiques (Immunochimie)

4. RIA; ELISA
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RIA/ELISA

Antigen Blocking

protein

Antigen-coated plastic well Block unbound sites on plastic with
unrelated protein

Enzyme-labeled
antibody

LA

RadiolmmunoAssay/Enzyme-linked ImmunoSorbentAssay
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ELISA indirect

Indirect ELISA

D @
wash wash

Antigen- Add specific
coated well antibody to be
measured

Figure 6-10a
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Add enzyme-

conjugated
secondary
antibody

—

wash

AR
Add substrate (S)

and measure
color
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ELISA sandwich

Sandwich ELISA

@ m
wash wash

Antibody- Add enzyme- Add substrate
coated well conjugated and measure
secondary antibody color

Figure 6-10b
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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ELISA competitif

Competitive ELISA

2w

Incubate

antibody with A A
antigen to be Add Ag-Ab Add enzyme- Add substrate
measured mixture to conjugated and measure
antigen-coated well secondary color
antibody

Figure 6-10c
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Well coated with
anticytokine

\\ny \\H// V \\né, \\nz/ antibody
@ Secretor

Add test cell () Nonsecretor
population

% @ Incubate at 37°C
e

Discard cells
Wash plate

YN Y Y

Add enzyme-linked
anticytokine
antibody

Side view
E = enzyme
CS = chromogenic
substrate
CP = colored
product

Figure 6-11
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Top view

Site of
secreting cell

Figure A-29 part 3 of 3 Immunobiology, 6/e. (© Garland Science 2005)
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5. Immunopreécipitation; Western blot
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Immunoprecipitation

Metabolic
labeling

Mormal cells Labeled
+ radiolabel cells washed

(C) Current Biology Ltd/Garland Publishing
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Cells lysed
in detergent

Antibodies added
on beads

Other proteins
washed away

Proteins eluted:
separated by
SDS-PAGE
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Dissociate in 505
|::_1-C;-=, [E'ul & &
= - [ ] - =N
g * 3 ;.‘tl
SD5-PAGE
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|
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6. Immunofluorescence
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Immunofluorescence - principe

Cells with membrane
antigens (mAg)

Primary antibody

Secondary /
anti-isotype
antibody

Primary ——
antibody
C

(a) Direct method with
fluorochrome-labeled
antibody to mAg

(b) Indirect method with
fluorochrome-labeled
anti-isotype antibody

Figure 6-14abc
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Immunofluorescence - exemple

Sexciting light| | emitted light %
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Coupe de pancréas:
Anticorps « vert » dirigé contre GAD (glutamic acid decarboxylase)

marque les cellules 3 des ilots de Langerhans
Anticorps « orange » dirigé contre 'hormone glucagon marque les

cellules a
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Cytometrie de flux (1)

Grean photomultiplier
tube (PMT)

Stream of fluid Sy
containing antibody-

labeled cells : @

Laser Forward scatier

(£} Current Biology Ltd/Garland Publishing
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Cytometrie de flux (2)

One antibody

Two antibodies

Control

£

Red antibody

Green antibody

- +

Fluorascence intensity

(C) Current Biology Ltd/Garland Publishing
DESCLI2009, Phnom Pen
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Fluorescence intensity




flucrescence
intensity

Cytomeétrie de flux (3)

fluorescence
Intensity

Green fluorescence intensity Green fluorescence intensity

(C) Current Biology Ltd/Garland Publishing
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7. Techniques de tri cellulaire
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Tri cellulaire par « panning »

o~

Y

p——— Culture en présence de LPS

v
N\

pendant 8 jours

Passage de la culture sur la boite
*sensibilisée” avec un anti- pu

Cellules retenues Cellules non-retenues

95% IgM Marquage avec un anti-y3
couplé & la fluorescéine

Séparation sur un
trieur de cellules

'

95% 1gG3

Figure 1
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Tri cellulaire par cytometrie

Fluorescence-Activated Cell Sorter (FACS)

.:C. Cells have a fluorescent label and pass
through nozzle

) I —

Beam from laser Fluorescence Monitor
is used to activate
fluoresent dye OR®,

| Laser | DR
© ©

Cells becorme charged O L
and are acted upon o~ Fluorescence characteristics of
by deflector plate sample are received by monitor

| Lymphocytes that hind the CD4
ﬂi;ﬁ:&i;ﬂ rmononclonal antibodsy are detected
n separate with a lazer bean which activates
wial the fluorchrome (FITC). A high

wvoltage is sent to the activated cells
and the hizh woltage give the cell a
surface charge.

The fluorescent cell are then deflected
andl collected in different tubes,
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Tri cellulaire magnetique

Add antibody attached Antibody binds to celis:

to paramagnetic beads apply magnet Decant unbound cells

Lymphocytes

O
o)
©

AN
N

N

@ Current Biology Ltd/Garland Publishing selected selected

positively negatively

depleted ’ ‘ enriched
L

DESCLI2009, Phnom Penh



Introduction aux techniques
immunologiques (Immunochimie)

8. Conclusion
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Sensibilité des techniques de deétection

Sensitivity of various immunoassays
Sensitivity*
(i.g antibody /ml)
Precipitation reaction in fluids
Precipitation reactions in gels
Mancini radial immunodiffusion 10-50
Ouchterlony double immunodiffusion  20-200
Immunoelectrophoresis 20-200
Rocket electrophoresis 2
Agglutination reactions
Direct 0.3
Passive agglutination 0.006-0.06
Agglutination inhibition 0.006-0.06
Radioimmunoassay (RIA) 0.0006-0.006

Enzyme-linked immunosorbent
assay (ELISA) ~0.0001-0.01

ELISA using chemiluminescence ~0.00001-0.01T

Immunofluorescence 1.0

Flow cytometry 0.006-0.06

*The sensitivity depends on the affinity of the antibody used for the assay as well as
the epitope density and distribution on the antigen.

tNote that the sensitivity of chemiluminescence-based ELISA assays can be made to
match that of RIA.

SOURCE: Updated and adapted from N. R. Rose et al,, eds., 1997, Manual of Clinical
Laboratory Immunology, 5th ed., American Society for Microbiology, Washington, DC.

Table 6-3
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company 40
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Blood Tissue biopsy

~

Mononuclear cells

i
| PCR-ELISA

RNA
oc cDNA
O
o PCR amplification
TCRAV gene usage TCR BV gene usage
19 TCR AV gene primers 20 TCR BV gene primers
+DIG TCR AC primer + DIG TCR BC primer
(+ DIG dNTP) (+DIG dNTP)
v D) J
DIG labeled PCR product
DIG label—"
Denaturation
Hybridisation with FITC-TCR C region probe
FITC label
4,...-’
o —a—rr'm—ol
2]
J
L

‘ Transfer to microwel| plate {anti-FITC mAB coated)

anti-FITC mAB _'OJ)IDJ_‘.

>~y |

Detection with peroxidase conjugated anti-DIG mAB

o bvs Pl B B P A. VanderBorght et al. (1999

Aguru C J.Immunol.Methods 223:47.

Y [ Colour

anti-DIG-PO




Immuno-PCR

ELISA IMMUNO-PCR

Coloured TMB substrate

Biotin Antigen NeutrAvidin Horseradish Forward Revérse
peroxidase primer primer

M. C. Case et al. (1999) J.Immunol.Methods 223:93.
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Panama-blot

Immunoblotting and acquisition of densitometric profiles | _ Monoparametric analysis

Number of peaks above an arbitrary Total autoreactivity
1 threshold (Mann-Whitney U test) (Mann-Whitney U test)

I bl L,}\ml ' \g“‘ hMJ"w

-0*!

Antibody reactivily |

Total area
under curve

E T q-wrm-m
. o

Migration distance

c)
* [ Computer asslsted analysls of densnometrlc proflles of antibody reactwnty

Area under curve
Peak 1| Peak 2 Peak 3

A1
A2
A3

B2

Computer-assisted statistical comparison Multiparametric analysis
between repertoires of antibody reactivities - -

Principal Component Analysis Peak 2‘

i i <=

Factor 2

Clustering
(Mann-Whitney U test)

Homogeneity Factor 1
(Fisher Test) | d)

D. Stahl et al. (2000) J.Immunol.Methods 240:1.
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Immunoproteomics

Francisco J. Quintana, Peter H.
Hagedorn, Gad Elizur, Yifat Merbl, Eytan
Domany, and Irun R. Cohen.
Functional immunomics: Microarray
analysis of IgG autoantibody repertoires
predicts the future response of mice to
iInduced diabetes.

PNAS 101:14615-14621, 2004.
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