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Immiin Yanit
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A. Pathogen

D. Macrophage

@@

H. Memory B cells

J. Antibodies
attach to pathogen



Radioimmuno assay: RIA

-Dr. Berson & Yalow 1959
(Serumda insulin duzeyi olcumunde radyoizotop kullaniimasi
1977°de Nobel odulu)




Infeksiyon hastaliklarinin tanisinda Ag+Ab
reaksiyonlarinin kullanildigi testler

Aglutinasyon testleri
Presipitasyon testleri
Hemaglutinasyon testleri
Kompleman birlesmesi testleri
RIA testleri

Immuinfloresan testleri

EIA testleri

Immunoblot testler




Diagnostic Virology

Appropriate samples

Collect the specimens early in the infection process

Virus (and its
products) is present
early in the infection

IgA & IgM are early
antibodies

May disappear after
14 to 50 days

lgG remains for life. Is

an indicator of past
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Infeksiyonlara karsi Ab olusumu

Anti-viral antikorlar
enfeksiyondan haftalar sonra
saptanabilirler Virus spesifik
IgM, 1IgG’den daha once
pozitiflesir. IgM yaniti yaklasik
2-3 ayda azalmasina ragmen
bazi viral enfeksiyonlarda
dusuk duzeyde bir yil veya
daha fazla devam edebilir.
IgG antikorlari ise daha uzun
sureli, genellikle hayat boyu kalicidir. Akut enfeksiyon igin

serolo Ik bulgular sunlari igerir:

- Serokonversiyon: Hastaligin baslangicinda olmayan

anti-viral antikorlarin birkag hafta sonra ortaya cikmasi

(once IgM ve sonra IgG),

- Akut donem ile konvelesan donem arasinda anti-viral

antikor titrelerinin artmasi (x4kat, 2 tup dilusyonu)

- Akut donemde anti-viral IgM antikorlarinin varlhgi

(0zellikle hastaligin erken donemlerinde alinan tek bir

ornek ile hizl tanida kullanilabilir).
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Infeksiyonlara karsi Ab olusumu
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Infeksiyonlara karsi Ab olusumu: HAV
Hepatitis A Virus Infection® s'%*

Clinical lllness

Infection

Viremia

L
0
c
O
o
)
QL
o

6 7 8 9 10 1 12 13
Week




Infeksiyonlara karsi Ab olusumu: EBV
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Antibody response curve to EBV antigens
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Infeksiyonlarin Serolojik Gostergeleri: HBV

Progression to Chronic HBV Infection
Typical Serologic Course® ="

Duration Acute Infection Chronic Infection
(6 Months) (Years)

“HBeAg

~~“TI::rtaI anti-HBc

lgM anti-HBc

0D 4 B 12 16 20 24 28 32
Weeks after exposure




= Ja

Ag veya Ab saptamaya yoneliktir (Serum, plazma, BOS, idrar, tukruk)
Immanolojik bir yontemdir

Kalitatif (pozitif/negatif) veya kantitatif (sayisal) sonuc¢ alinabilir
Duyarlihgi yuksektir (ng olgulebilir)

Ozgullugu kantitatif testlerde yliksek, tarama testlerinde daha
dusuktur

Otomasyona uygundur

Cesitliligi fazladir

Ayni anda tek bir mikroorganizmaya ait Ag veya Ab saptanir,
multipleks olamaz

Test sonunda renklenme (absorbans, optik dansite —OD-)
spektrofotometrede olculur. Belirlenen kriterlere gore degerlendirilir.




EIA

AQ

Ab

Ab-enzim (konjugat)
Substrat

- Ag veya Ab solid bir yuzeye baglanir
Plastik kuyu, tup, membran, lateks/magnetik partikul
- Ag veya Ab enzimle isaretlenir (konjuge edilir)
Horseradish peroksidaz, alkalen fosfataz,
beta-galaktozidaz vb
-Substrat olarak; TMB (tetrametilbenzidin),
PNPP (paranitrofenilfosfat), kemiluminesan md
floresan md.ler kullanilir




ADb yapisi

N Ag
Bindi
> Fab ng
<
> e “ €omplement Binding Site
Binding to
Fc
g Receptors — Placental
: Transfer

FIGURE 1-1 Antibody Structure and Functional Sites 13



Poliklonal ve Monoklonal Ab’lar

Multivalent Antigen Polyclonal Antibodies Antibody-Antigen
Complex Complex

FIGURE 1-2 Multiple antigen specificities of polyclonal antibodies

Multivalent Antigen Monoclonal Antibody Antibody-Antigen
Complex

FIGURE 1-3 Uniform specificities of monoclonal antibodies




Ab-1
Ab-2
Ab-3
Ab-4
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Technical Terminology
. ' ' . Antigen

1° Antibody
“Mouse anti-insulin IgG”

2° Antibody

“Goat anti-mouse IgG”




Antibodies in
patient's serum

Incubate, rinse
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Ag Saptanmasinda
Solid Faz EIA

Viral antigen Enzyme-labeled
antiviral antibodies

— Antiviral
antibodies

Incubate, rinse

| (Ag/Ab binding) {No Ag/Ab binding) I

"
-
-

e

l 'L_Addsmmm_j 1




Enzyme-Linked ImmunoSorbant Assay

(ELISA)
Qualitative or quantitative detection of antigen

or antibody from a complex mixture

Sandwich Method

Y Y

Coat well Add antigen Add enzyme-linked Add colored

with 1° (purified or mixture) 1° Ab substrate
antibody




Variations on ELISA

Indirect Method Competitive Method

OR
$

Detect antibody Detect antigen

ELISPOT Method Pre-react antigen1 with

labeled antibody before

adding to antigen2-labeled
well

less color = better binding to
antigen1i

Detect cells expressing
or secreting antigen




ELISA (Enzyme-Linked ImmunoSorbent Assay)

(1) (2) (3) (4) (3)
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A sandwich ELISA. (1) Plate is coated with a capture antibody; (2) sample is
added, and any antigen present binds to capture antibody; (3) detecting
antibody is added, and binds to antigen; (4) enzyme-linked secondary antibody
is added, and binds to detecting antibody; (5) substrate is added, and is
converted by enzyme to detectable form.




Nonkompetitif EIA

Sandwich Assays: Antibodies bind to two sites on analyte

Solid support:
microparticles
beads
microtiter plates

FIGURE 1-10 Noncompetitive sandwich method of immunoassay




Nonkompetitif EIA

Direct Relationship

Renklenme T




Kompetitif EIA

Ab-Ag Ab-Ag*
%+GD+*GD+G:%+*GD%

FIGURE 1-8 One step competitive immunoassay




Kompetitif EIA

Indirect Relationship

Concentration

Renklenme |




Competitive Immunoassay

AEIC AEIC AEIC AEIC AEIC
l. No analyte - high detection signal
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Competitive Immunoassay

Data Format

Competitive Immunoassay Data
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The patient's serum

(containing both IgG

and IgM of the same
speci

NN B
u Viral antigen —
IgM EIA testinde e mi,
yalanci negatif SO
sonug¢ ol UmeroUS 190 e

available antigen binding
sites. The larger and less
numerous IgM molecules
are unabile to bind and are
rinsed away during the
subsequent rinsing step.

When labeled
antihuman igM is added,
antihuman igM there is no bound lgM to

Incubate, rinsa

Th was
pmm &Mghal
sarum sample, the |
molecules interfa
cause a false tive
IgM test resu




IgM EIA testinde
yalanci pozitif
sonu¢ (RF etkisi)

Rheumatoid —

substrate
or observe._
fiuorescence

Fluorescence or
color change present

When labeled
antihuman IgM is added,
it recognizes and binds
to the rheumatoid
tactors {which are of
the IgM dlass).

Either color change
or Hluorescence will
be observed.

Thus, atthough specific
IgM was absent in the
original serum sample,
the rheumatoid factor
(along with specitic IgG}
interfered with the assay
to produce a false
positive Igh test result.




IgM Capture EIA

Patient's serum
ssibly containing
Antihuman igM »/%’ pospecrﬁc igM is
exposed to sofid
S phase coated with
LL/ antihuman IgM
_ ’ IgM rheumatod
- Specific Incubate, rinse factor or IgM not
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96 well-plate ELISA




Electrochemiluminescence EIA

 HBsAg igeren ornek+ biotin-monoklonal antiHBs + ruthenium
complex- monoklonal antiHBs “sandvi¢”

« Streptavidin kapli mikropartikuller o
Biotin-streptavidin kompleksi olugur g ‘(m }A
Elektrod yiizeyine magnetik baglanma T
Yikama baglanmayan materyal

uzaklastirilir
Elektroda gelen elektrik ile 1sima ten = =

e

7R

« Saptama siniri cok dusuk: 200 fmol/L




Kompetitif floresan polarizasyon EIA

Ab Ag-F Ag Ab/Ag Ab/Ag-F

=+, + P~ _D+_ &,

Antibody Analyte-Fluorescein Analyte in
Reagent Label reagent Specimen

FIGURE 2-2 Competitive fluorescence polarization immunoassay (FPIA)




Microparticle

Fiure 2-7 Components of the MEIA

MEIA

Alkaline phosphate
labeled antibody
(conjugate)

SNE




Microparticles coated with anti=
analyte antibodies and sample are
incubated together ta form a
reaction mixture.

MEIA

An aliguot of the reaction mixture is
transferred to the glass fiber matrix.

Alkaline phosph
analyte antibodies are allowed to
bind to the microparticle complex

The substrate g=methylumbelliferyl
phosphate (MUP] is added to the
matrix. The fluar I product,
methylumbelliferane (MU) is
measured.

f the MELA method




VIDIA Toxo I1gG
Reaction : Indirect sandwich — 2 Steps

Antibody labeled to

STEP 1 enzyme (ALP)  gTEP 2 Lucr;nibPJl[']D? 230® Exited substrate
= ' - = Subsirate \
Magnetic Microparticle = conjugate
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Reaction : Immunocapture - 2 Steps Antigen-conjugate Unspecific antibobody
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Detection Principle AP

emission
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Lumi Phos 530 ® v T 530 nm
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Enzymatic Incubation

The signal of the reaction mixture is generated via chemi-luminescence




Applications for Immunoassays:

Tumor Markers, e.g. AFP, CEA, hCG, PSA ...

«Cardiac Markers, e.g. CK-MB, CRP, Digoxin, Myoglobin ...

-Cell based Assays, e.g. cell cytotoxicity ...

‘Allergy, e.g. histamines, egg, milk, allmonds ...

-Growth Deficiency, e.g. hGH

Enzyme activity

Hormone and Steroid Screening, e.g. T4, fT3, TSH ...

-Drug Abuse Screening, e.g. amphetamines, cocaine, LSD ...
I/mmunological Screening

«Infectious Diseases, e.g. Chlamydia, CMV, Hepatitis, Rubella ...
-\eterinary, e.g. bacterial infection, fertility, drugs, BSE ...

-Food and Beverages, e.g. pathogens, toxins...

-\Water Analysis, e.g. bacterial contamination, toxins, heavy metalls .
«Agriculture, e.g. endotoxins, pesticides ...

-Environment, e.g. industrial chemicals, pesticides, surfactants ...




Antibody Modifications

Tom

Fluorophores Biotin
fluorescein, rhodamine, phycoerythrin

Beads/Solid support Enzymes
agarose, magnets, ProteinA AP, HRP




Radio-Immunoassay

LIA (Luminescence immunoassay)

ELISA (Enzyme-linked immuno-sorbent assay)




Kantitatif EIA
Standard Curve Example

i

0 10 20 30 40
Sample concentration ng/ml

Curve set using dilutions: 40ng/ml, 30ng/ml, 10ng/ml

Cut off: Hesaplanan esik deger
Gray zone: Esik deger +%10
Cut off indeksi (COI): Ornek.OD/Cut off.OD




BOS’ta Ab Arastiriimasi

Beyin Omurilik Sivisi (BOS) Serolojisi: Santral sinir
sistemi (SSS) enfeksiyonlarinin tanisi icin serolojik testler
BOS orneklerinde calisilabilir. BOS’ta kuduz virusuna
ozgul antikorlarin saptanmasi aktif enfeksiyon acgisindan
tani koydurucudur. Alphavirus veya flavivirus
ensafalitlerinin tanisinda, virus spesifik IgM antikorlarinin
varhigi tani koydurucudur. Daha sik rastlanan HSV
ensefalitinde ise, BOS’ta virusa ozgul antikorlarin
saptanmasi tanisal degildir. Kandaki antikorlar, SSS
enfeksiyonu olmasa da BOS’ta saptanabilmektedir. Cunku
norolojik hastaliklara bagli olarak kan beyin bariyerinin
bozulmasi, kandan BOS’a antikor gecisine neden
olmaktadir. Bu yuzden sik rastlanan viruslarda, SSS
enfeksiyonunun kaniti icin, intratekal antikor sentezinin
gosterilmesi gereklidir.




BOS’ta Ab Arastiriimasi

Bu amacla BOS'taki spesifik anti-viral antikor duzeyinin
serum spesifik anti-viral antikor duzeyine oraninin;
BOS'taki total IgG duzeyinin serum total IgG duzeyi
oranina bolunmesi gereklidir . Yani;

BOS spesifik antikor : Serum spesifik antikor /
BOS IgG : Serum IgG

Bu oranin 1.5’den buyuk olmasi spesifik intratekal
antikor sentezini gosterir. BOS antikor duzeyleri genellikle
serum duzeyinden 1000 kat daha dusuk oldugundan
BOS’da antikor saptamaya yonelik yontem ¢ok duyarl
olmalidir. BOS/serum ozgul antikor duzeyi kantitatif olarak
elde edilebilmelidir. Bu amacla genellikle EIA yontemi
kullaniimaktadir. Kantitatif antikor duzeyi elde etmek
amacilyla BOS ve serumun seri dilusyonlarinin galisiimasi
gereklidir.




