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Immunochemistry(2)

Immunoglobulins
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Immunoglobulinsareglycoprotein moleculesthat

areproducedbyplasmacells

inresponsetoan

immunogen

Theyderivetheirnamefromthefactthatthey

mi ratewith lobular roteinswhen lacedinan

electricalfield (Electrophoresis)
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Theelectrophorogram ofplasmaproteins
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Immunogloblins (antibodies)

The areanti enrece torsofBcells membranebound

onvirginBcell).

Theyaresecretedinbodyfluidsbyplasmacells.

Thebasicstructureismadeoftwoidenticalheavy

chainsandtwoidenticallightchains
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Thebasicstructureofimmunoglobulins

A. Heav and Li ht Chains

.

chains(5070kD)

1. LightChain VL (110aa)andCL (110aa)

2. HeavyChain V (110aa)andC (330440aa)
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Theantibodystructure
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Thebasicstructureofimmunoglobulins

.

Theimmunoglobulinmoleculehasafourchains.

Twoidenticallightchains

(23kD)andtwoidentical

heav chains 5070kD
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Thebasicstructureofimmunoglobulins

B.Variable(V)andConstant(C)Regions

regionsbasedonvariabilityintheaminoacid

se uences.

1. LightChain VL

(110aa)andCL

(110aa)

2. HeavyC ain VH 110aa an CH 330440aa
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Thebasicstructureofimmunoglobulins

chainsandthetwoheavychainstogether

Thenumberofinterchaindisulfidebondsvariesamong

eachofthepolypeptidechains.
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Thebasicstructureofimmunoglobulins

s s ereg ona w c earmso ean o y

moleculeformsaY.

Providesflexibility.
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Thebasicstructureofimmunoglobulins

.

H2

immunoglobulins.

Insomecasescarbohydratesmayalsobeattachedat

.
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Thebasicstructureofimmunoglobulins

F.Domains

Threedimensional imagesoftheimmunoglobulin

moleculeshowthattheyarefoldedintoglobular

regionseachofwhichcontainsanintrachaindisulfidebond.

Theseregions

are

called

domains.1. Lig tC ainDomains VL

an CL

2. HeavyChainDomains VH

,CH1

CH3

(orCH4

)
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Theantibodystructuraldomains
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Theproteolytic digestionofantibody
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Theantibodyclassesandsubclasses

Theli htchaincanbeeitherka a orlambda

, , ,

delta,epsilon(, ,, , ).

Accordingtotheheavychainwehave5classesIgG,

IgA,IgM,IgD,IgE.
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Thefunctionsofimmunoglobulins

Antigenbinding

EffectorFunctions
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Theantigenbinding

Immunoglobulinsbindspecificallytooneorafewclosely

relatedantigens.

Eachimmunoglobulinactuallybindstoaspecificantigenic

determinant e ito e .

antibodiesandcanresultinprotectionofthehost.

Thevalency ofantibodyreferstothenumberofantigenic

.
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Theantigenantibodyinteraction

Anti enbindin takes laceintheantibod variable

regions.

ree

ypervar a e reg onsor

comp ementar tydeterminingregions(CDR)ineachbindingsiteofan

an o y.
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Theantigenantibodyinteraction

Anepitope (antigenicdeterminant)isthepartof

antigenrecognizedbythebindingsiteoftheantibody.

An anti en rovides thousands of e ito es which can

berecognizedbymultipleclonesofBcells.

Thepartoftheantibodythatrecognizebyanepitope

.
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Theantigenantibodyinteraction

ean o yep ope n erac on s ynoncova en on s;

electrostatic,hydrogen,hydrophobic,
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Theeffectorfunctionsofantibodies

Thebindingofanantibodytoanantigenhasno

directbiologicaleffect.

The si nificant biolo ical effects are a conse uence

ofsecondary"effectorfunctions"ofantibodies.

Theimmunoglobulinsmediateavarietyofthese

.
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Theeffectorfunctionsofantibodies

requiresthattheantibodybindtoitsantigen.

Sucheffectorfunctionsinclude:

Fixationofcomplement

Bindingtovariouscelltypestoactivatethecellstoperform

some unc on.

Noteveryimmunoglobulinwillmediatealleffector

functions.
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Theeffectorfunctionsofantibody

Antibodybinding

inactivates

antigen

,

bacterialbindingsites,

opsonizationysevera means

Agglutination ofantigen

Precipitation ofsoluble

antigensComplementfixation,

activationofthe

comp ementsystem

Leadtocelll sis

EnhancesPhagocytosis
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TheIgM

IgM expressedonthesurfaceofBcellsandinasecreted

.
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TheIgM properties

A. IgM isthethirdmostcommonserumIg.

B. IgM isthefirstIg tobemadebythefetusandthefirstIg to

antigen.

C. Duetoitspentameric structure,IgM
isagoodcomplementfixingIg.(leadingtothelysis ofmicroorganisms).

D. IgM isalso

agood

agglutinating

Ig .

(clumping

microorganismsforeventualeliminationfromthebody.

. g n s osomece sv a c recep ors.
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TheIgG

IgG providesthemajorityofantibodybasedimmunity

againstinvadingpat ogens.

Has oursu c asses
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TheIgG properties

A. Isthemostversatileimmunoglobulin,capableof

carry ngou a unc onso mmunog o u n.

. ,

isthemajorIg inextravascularspaces

C. IgG istheonlyclassofIg thatcrossesthe

placenta.

D. PlacentaltransferismediatedbyanFc receptoron

placentalcells.

E. Note:notallsubclassescrossequallywell;IgG2doesnot

crosswell.
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TheIgG properties

F. Fixescomplement Notallsubclassesfixequallywell;

g oesno xcomp emen

. , ,

somelymphocyteshaveFc receptorsfortheFc regionof

.

H. Note:notallsubclassesbinde uall well I G2andI G4

donotbindtoFc receptors.
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TheIgG properties

I. Opsonization ofantigensleadstoefficientphagocytosis

byPMNs,monocytesandmacrophages.

. n ngo g to c receptorsonot ertypeso ce s

resultsintheactivationofotherfunctions.

h
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TheIgA

IgA isasecretantibodyandexpressindimer IgA.

Itisfoundinmucosalareas,suchasthegut,

.
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TheIgA properties

A. IgA isthe2ndmostcommonserumIg.

B. IgA isthemajorclassofIg insecretions tears,saliva,

co os rum,mucus.

C. Sinceitisfoundinsecretionssecretory IgA isimportantin

local(mucosal)immunity.

D. NormallyIgA doesnotfixcomplement,unlessaggregated.

E. I A canbindtosomecells PMN'sandsomel m hoc tes.

Th I D
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TheIgD

IgD functionsasmainlyasanantigenreceptoronBcells

thathavenotbeenexposedtoantigens.

t as eens ownto act vate asop s an mastce sto

produceantimicrobialfactors.

The IgD properties
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TheIgD properties

A. IgD isfoundinlowlevelsinserum;itsroleinserum

uncertain.

. g spr mar y oun on ce sur acesw ere t

functionsasareceptorforantigen.

B. IgD onthesurfaceofBcellshasextraaminoacidsatC

.

C. I D doesnotbindcom lement.

Th I E
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TheIgE

IgEbindstoallergensandtriggershistaminerelease

frommastcellsandbasophiles,andisinvolved

inallergy.

Alsoprotectsagainstparasiticworms.

The IgE properties
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TheIgEproperties

A. IgEistheleastcommonserumIg

B. Itbinds

very

tightly

toFc receptors

on

basophils and

mastce seven e ore nteract ngw t ant gen.

.

bindingtobasophils anmastcells.

D. BindingoftheallergentotheIgEonthecellsresultsin

thereleaseof

various

harmacolo ical

mediators

that

resultinallergicsymptoms.

The IgE properties
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TheIgEproperties

E. IgEalsoplaysaroleinparasitichelminth diseases.Since

serumIgElevelsriseinparasiticdiseases,measuringIgE

levelsishelpful

indiagnosing

parasitic

infections.

F. Bindingofeosinophils toIgEcoatedhelminths resultsin

.

. .

The effector functions of antibodies
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Theeffectorfunctionsofantibodies
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AntibodyDiversity

Mechanism for generation of immunoglobulins
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Mechanismforgenerationofimmunoglobulins

Rearrangementofgenesegments

Pointmutation

Isotypicvariation

Mechanism for generation of immunoglobulins
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Mechanismforgenerationofimmunoglobulins

Somatic gene recombination in B cells
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Heavy chain gene rearrangement and generation of heavy-chain
proteins

g

Germline

HeavychainDNA

DJjoining

VDJ

joining

Transcri tion

Rearranged

HchainDNA

Polyadenylation,

PrimarRNA

transcript

sp c ng

mRNA

Translation

Nascentpolypeptide

or heavychain heavychain heavychain

Somatic gene recombination in B cells
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Somatic gene recombination in B cells

Kappa light chain gene rearrangement and generation ofk
light-chain protein

Germline

Rearranged

VJjoining

chainDNA

Primar RNA

Transcription

transcriptPolyadenylation,

RNAsplicing

mRNA

Translation

ascentpo ypept e

lightchain lightchain


	
8/3/2019 Immunochemistry (2) Kordofan

44/45

HEAVYCHAINS LIGHTCHAINS

Multiplegermlinesegments kappa lambda

Estimatednumberso segments

inhuman

D 27 0 0

J 6 5 4

CombinatorialVDJ 8262 200 120

Possiblecombinatorial

associationsofLandHchains

8262X(200+120)=2.64X106
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HEAVYCHAINS LIGHTCHAINS

Multiplegermlinesegments kappa lambda

Estimatednumberso segments

inhuman

D 13 0 0

J 4 4 3

CombinatorialVDJ 6968 340 6

Possiblecombinatorial

associationsofLandHchains

6968X(340+6)=2.41X106
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