
An#body	
structure	&	
func#on	



Objec&ves	

You	should	be	able	to:		
ü Define	an&body	
ü Describe	an&body	structure		
ü Compare	between	different	types	or	
classes		of	an&body	and	their	func&on	



An#bodies	=	Immunoglobulin	

•  Glycoproteins	found	in	serum	and	&ssue	fluids	which	
are	produced	in	response	to	contact	with	
immunogenic	foreign	molecules	.	They	bind	
specifically	to	the	an&gen	that	induced	there	
forma&on.	

•  A	major	component	of	humoral	immunity.	

•  Five	Classes	IgM,	IgG,	IgA,	IgD	and	IgE.	

•  All	have	the	same	basic	an#body	structure.	



								BASIC	ANTIBODY	STRUCTURE	
o  Two	iden&cal	light	chains	λ	or	Κ,				

	220AA	(25	KDa).	

o  	Two	iden&cal		Heavy	chains,	450AA	(50	
KDa).	

o  Covalent	and	non-covalent	forces.	
o  Two	iden&cal	an&gen	binding	sites.		

o  Carbohydrate	(CHO).	
o  Each	light	chain	bound	to	heavy	chain	by	

disulfide	bond	(L-H)	and	also	(H-H)	

o  Hinge	region	
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Immunoglobulin	Domain	Structure	

Ag	binding	

Effector	
func#on	

1.  Domains	
a)  VL	&	CL	
b)  VH	&	CH1	-	CH3	(or	CH4)	
	

2.  Oligosaccharides	
	
3.  Complementarity	

Determining	Regions	(CDR)	
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A	Basic	an#body	binding	site	



Immunoglobulin	Fragments	

1-	Fab	
– Ag	binding	
– Valence	=	1	
– Specificity	
determined	by	VH	
and	VL	

Papain 

Fc 

Fab 

2-	Fc	
–  Effector	func&ons	



3-	F(ab’)2	
Pepsin 

Fc 
Peptides 

F(ab’)2 

Immunoglobulin	Fragments	



Ag  Binding 

Complement	Binding	Site	
Binding to Fc 

Receptors 



An#body	Func#ons	



	Classes	of	immunoglobulin	

Differences:	

•  Number	of	basic	subunits	which	form	the	Ab	
•  The	polypep&de	sequence	in	the	heavy	chain	
constant	regions	are	different,	giving	different	
func&onal	characteris&cs	

	



Classes	of	immunoglobulin.	

1.  IgM - Mu (µ) heavy chains 

2.  IgG - Gamma (γ) heavy chains 

3.  IgA - Alpha (α) heavy chains 

4.  IgD - Delta (δ) heavy chains 

5.  IgE - Epsilon (ε) heavy chains 



Subclasses	of	immunoglobulin.	

•  IgG Subclasses: IgG1, IgG2, IgG3 and IgG4  
 

•  IgA subclasses: IgA1 and IgA2  

•  No subclasses of IgM, IgD, and IgE 



Immunoglobulin	
Light	Chain	Types	

1.  Kappa (κ)        60%                  Human 
2.  Lambda (λ)      40% 
 
•  Kappa                 95%              Mouse 
•  Lambda                5% 



IgM		

•  10%	of	normal	serum	Ig	(1.8mg/ml)	

•  Pentamer	composed	of	5	basic	Ig	monomers	

•  10	an&gen	binding	sites	

•  Heavy	chain	has	five	domains	

C�4 
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Pentameric	IgM	
	

•  10	light	chains	
•  10	heavy	chains	
•  10	iden&cal	an&gen	
binding	sites	

•  1			J	chain	



IgM	

•  Predominant	Ab	of	primary	immune	response	

•  Most	efficient	complement	fixing	an&body	

•  Half	life	10	days	

•  Not	found	extravascularly	
•  Good	at	Opsonisa&on	

•  Found	at	B	lymphocyte	cell	surface	as	a	membrane	
bound	monomer.	Here	it	acts	as	a	cell	surface	
receptor	in	an&gen	recogni&on.	



IgG	

•  IgG:	4	subclasses	γ1	-	γ4	heavy	chains	
•  75%	of	normal	serum	Ig	(12mg/ml)	

•  Basic	monomer	structure	

•  4	subclasses	IgG1,	IgG2,	IgG3,	IgG4,	which	are	70%,	
20%,	8%	and	2%	of	the	normal	serum	IgG	in	humans	

•  In	mouse	these	are	IgG1,	IgG2a,	IgG2b,	IgG3	

•  Life	span:	21	days		

IgG1, IgG2 and IgG4 IgG3 



 

•  Predominant Ab of a secondary immune 
response  

•  Extravascular 

•  Fixes complement IgG3 > IgG1 > IgG2 > IgG4 

•  Opsonisation 

•  Placental transfer IgG1, 3 and 4 

IgG	



Lymphocyte	or	
monocyte	

IgG	Binds	to	cell	surface	Fc	receptors	on	
lymphocytes	and	monocytes	

An#gen	

IgG	

Fc	receptor	



IgA	

•  IgA  2 subclasses α1, α2 heavy chains 

•  10-15% of normal serum Ig 

•  In human serum mainly monomeric (above 80%) 

•  Subclasses IgA1 and IgA2 

•  Predominant Ig in secretions eg. saliva and 
colostrum and in the gut where it is present as a 
dimer of two Ig monomers one J chain and one 
secretory component polypeptide. 

•  Life span: 6 days  



Secretory	IgA			

																						Secretory	
component	produced	by	
epithelial	cells.				Protec#on	
from	cleavage.	

																			J	Chain		

Specialised	for	transport	to	areas	
in	which	Ab	producing	B	cells	are	
absent	eg.	gut	and	via	colostrum	
to	the	newborn	



Origin	of	Secretory	Component	of	sIgA	



IgD	

•  Very	low	levels	in	serum	at	least	1000	fold	lower	than	
IgG	(<1%)	

•  Basic	monomer	structure.	

•  Found	on	the	surface	of	circula&ng	B	lymphocytes	
ohen	co-expressed	with	IgM.	

•  Life	span:	3	days		

Tail 
Piece 



						B	cell	

An#gen	

IgD	at	cell	
surface	

Ig	at	the	cell	surface	allows	an#gen	binding	
and	triggers	B	cell	ac#va#on	



IgE	

•  Lowest	serum	concentra&ons	0.0003mg/ml	

•  Basic	monomer	structure	

•  Heavy	chain	consists	of	5	domains	

•  Binds	to	the	Fc	receptors	of	mast	cells	and	basophils.		
Contact	with	an&gens	subsequently	leads	to	the	
release	of	pro-inflammatory	agents	

•  Half	life:	2	days		
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IgE and mast cell - 
activation 
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PGD2 
proteases 
heparin Cytokines 

TNF-α, IL-4 etc  



Summary: 



By the end you will be able to answer 
these questions  

•  What is antibody? 
 
•  Draw and describe the structure of Ab? 
 
•  Compare between Ab classes? 

•  What are the function of Ab? 


