Lecture-3
T cell helper subpopulation

Th1 produce mainly :

       - Cytokines of CMI and inflammation

            e.g. IFN-γ, TNF- β, IL-3 and IL-2 

TH2 produce mainly:

       - Cytokines that stimulate B-cells 

       - Suppressor cytokines

             e.g. Il-4, IL-5, IL-6 and IL-10

They constitute 35% 0o peripheral T-cells

* CTLs recognize antigen on surface of target cells (infected APC or other infected nucleotide cell) in association with MHC-I 

* They are activated and kill the virus infected cell or tumour cell

Professional Antigen presenting Cell APC

Dendritic cells, macrophages, and B-lymphocytes

Dendritic cells:

- They are the most efficient APCs

- They are the main inducers of primary immune response

- Presenting antigen to and activating native T-cells in the recognition phase

- They express class I and class II MHC molecules

- Dendritic cells are primarily located under skin and mucosa of most organs

- They capture foreign antigens and transport them to local lymph nods

- They present antigen to native helper T-cells

Macrophage
Derived from myeloid stem cells in bon marrow

* They exist as free cells in blood e.g. monocytes and fixed cells in tissues e.g. Kupffer cells of liver

* They are important link between innate and aquired immune responses

* They are activated and attracted to the site of foreign material by action of different cytokines

   e.g IFN-γ , C5a 

Function of macrophage
Phagocytosis

2) Opsonization

3) APCs: they ingest foreign material, process it, and fragments of antigen are presented on its surface 

      (in association with MHC molecules) for interaction with T-cells

4) Macrophages may kill antibody coated infected cells or tumour cells through release of lytic enzymes

5) They produce IL-1, IL-6, IL-12, IL-15, TNF-alpha

6) They secret prostaglandins and synthesize complement components

Natural Killer cells
Large granular lymphocytes which lack most surface markers of B and T-cells 

* They comprise 5-10% of the peripheral lymphocytes

* They function mainly in innate immunity

* They have spontaneous non-specific cytotoxic activity on virus infected cells, tumour cells and graft cells

* They are not MHC restricted and MHC I inhibits their killing functions

· The mechanism of NK mediated cytolysis is as that of CTLs

Difference between CTL and NK

1)They are non-specific

2)They act spontaneously without prior recognition or activation

3)They do not require antigen presentation by MHC

4) They destroy cells coated with antibodies, 

   a mechanism called antibody dependant cellular cytotoxicity (ADDCC)

Adoptive immunity: 
 Adoptive immunity needs adaptation to the surrounding environment. Learn how to defend, learn what cell has to use b or T cell.

B cell makes antibodies by transferring to Plasma cell (factory of synthesis of antibody).
Antibody B cell making are called immunoglobulin. It is glycoprotein. They are IgG, IgM, IgD, IgA and IgE. Only IgG can pass placenta. IgE is allergy causing antibody because it can bind on Mast cell and make it exposed when it work as receptors for allergen (Any matter when bind to IgE cause allergy) like pollen, dust or small insect like mite.

IgD can work as receptor on B cell like IgM. Also IgA is secretory Abs found in all tissue with mucus membrane like intestine, nose mucus, lung, tears and sexual organ.

· An antibody digested by papain enzyme  yields three fragments

· Two Fab which consist of antigen binding site, can sensitize.

· One Fc, which is the region that determines biological properties of the Ig. Macrophage and Natural killer cell have receptor on them. making them when Abs 
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Students should know the  fallowing Information:

· That T and B cells recognise antigen differently
·  The experimental evidence that antigen catabolism takes place

·  Antigen processing generates antigenic peptides

·  That antigen processing can take place in Lysosomes
·  That there is a non-lysosomal mechanism of antigen processing

·  The mechanism of antigen processing depends upon the compartment in 
which the pathogen replicates

·  Antigen processing includes uptake, degradation, complex
formation and 
presentation

·  The role of invariant chain HLA-DM and CLIP in antigen processing

·  The role of the proteasome and transporters in antigen processing

·  How pathogens evade immunity by disrupting antigen processing
Stage of endogeous and exogenous antigen processing.

UPTAKE
Access of native antigens and pathogens to intracellular pathways of degradation

DEGRADATION

Limited proteolysis of antigens to peptides

ANTIGEN-MHC COMPLEX FORMATION

Loading of peptides onto MHC molecules

ANTIGEN PRESENTATION

Transport and expression of peptide-MHC complexes on the surface of cells for recognition by T cells
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