



            IMMUNOLOGY REVIEW

The Clonal Selection Theory states that antigen selects an antibody forming cell from a diverse pool of pre-committed cells. One Ab-forming cell is specific for one Ag. Activation of that Ab-forming cell occurs through a receptor on that cell. Encounter with a particular Ag leads to clonal expansion. 

Important Receptors

T-Cell: TCR, CD3, CD4, CD8, CD 11a/CD18 (LFA-ICAM), and MHC I only

B-Cell: BCR, CD11a/18, CD11b/18, CD11c/18, MHC I and II (CD11b/18 is the CR3 and CD11c/18 is CR 4). 

Monocytes/Macs: CD 4, CD11a/18, CD11b/18, CD11c/18, CD 14 (LPS), MHC I and II, Fc

Neutrophils: CD11a/18, CD11b/18, CD11c/18, CD14, MHC I,  Fc

An antigen is a molecule that reacts with an AB. An immunogen is a molecule that induces an immune response. A hapten is a molecule that is antigenic but not immunogenic. It can be complexed with a carrier to become immunogenic. 

TCR can only recognize peptide antigens! If the Ag is a polysaccharide (like in bacteria capsules) then a T-independent response will occur. This means only IgM, and no memory.  TCR requires Ag + MHC for recognition. Remember the rule of 8’s….CD8 is MHC I (8x1=8) and CD 4 is MHC II (4x2=8). 

In a hybridoma, the B cell provides Ab and HGPRT. M cell contributes immortal growth. 

Coomb’s test- Detects RBCs coated with IgG. 

3 families encode the Ig polypeptides, heavy, kappa, and lambda. The V region of the H chain is encoded by 3 gene segments- V+D+J. The V region of the L chain is encoded by two gene segments- V+J. Only H chains have D regions.  The ( chain is always encoded first. If it is successful, allelic exclusion occurs, and lambda is not rearranged. Only one set (either paternal or maternal) is expressed. 

5 things contribute to Ab diversity that also contribute to TCR diversity: 

1. Multiple segments

2. Combinatorial joining

3. Joining flexibility

4. Nucleotide addition and trimming

5. Combinatorial pairing of H and L polypeptides

6. Somatic mutations of the V regions (***This does NOT occur in TCR, only Ab)
DNA Rearrangement is responsible for class switching. It is irreversible. It is a change in the C H region only. 

There are two things that occur because of alternate RNA splicing 1)both membrane bound and secretory Ig from one cell and 2) both membrane IgD and IgM on B cells. Remember that a change from IgM to IgD is not a class switch. There is no splice site between C( and C(. 

HLA are inherited as haplotypes. Each child is haploidentical with each parent. Therefore the best potential donor is a parent.

Immunoglobin trivia

IgG is the only opsonin

IgG and IgM can fix compliment

No hinge regions in IgM or IgE

Polymeric-IgA and IgM

PolyIg receptor-IgA

Have J segment-IgA and IgM 

Important receptor/co-receptor relationships:

T-cell          B-cell

CD 28 ------B7 required for activation of T cell to produce IL-2

LFA 1-------I CAM stabilizes contact between T cell and APC

CD 40L------CD 40 required for class switching to occur

CD 3 the pan T-cell marker (flow cytometry)

CD 18 the B cell marker (flow cytometry)

Superantigens bind the V( region on the TCR

Cytokines
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IL-2 activates CTL, TH, and B cells




IL-4 Class switch to 

INF ( Increases MHC I an II expression,                                            IgG 1 and IgE, B cell
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IL-5 Class switch to










Ig A, B cell differen.










IL-6 plasma cell diff.










IL-10Inhibits Th1

IL-1 produced by M( is an endogenous fever producer. 

IL-8 produced by M( is a chemotactic factor for neutrophils. 

TNF-( produced by M( is also a pyrogen. 

Rhogam is a shot of anti-Rh antibodies. If administered within 24-48 hrs of delivery, it will bind fetal RBCs that entered the mother’s circulation. This causes an immune complex to form and it is cleared from the blood before the mother can make her own Abs to the RBCs.

Hypersensitivity

Type I  Immediate. Ab is IgE bound to mast cell. Histamine is immediate mediator. 

Type II Cytotoxic. Ab/Ag complex is tissue or cell bound. It is IgG or IgM antibody. PMNs, M(, and compliment mediate.

Type III Soluble. The only difference from type II is that the Ag/Ab complex is soluble when it is formed.

Type IV-Delayed-type. NOT Ab mediated. This is a T cell thing! CD4, mostly Th 1 cells. 

Some generalizations:

When suspecting a B-cell deficiency: test by serum electrophoresis






 Immunize to see if they mount a response




                         Flow cytometry for CD 18

Treat with IVIg except to IgA deficiency patients

Give aggressive antimicrobial therapy.

Never give a bone marrow transplant to a deficient person. 

When suspecting a T-cell deficiency: Flow cytometry for CD3, CD4, CD8






Skin test






Mitogen

Treat with a bone marrow transplant. Thymic transplant in diGeorge’s syndrome. Never give a LIVE vaccine.  If they need a blood transfusion, it must first be irradiated. 

Some leftover Top 10’s

The #1 way we clear soluble immune complexes from blood circulation id via the CR 1 bearing RBC! 

Rheumatoid factor is an anti Fc IgG Ab of the IgM type. 

Isohemagglutinis are a group of natural Abs to ABO blood system. They are IgM class. 

The Half-life of IgG is 21 days. 

Compliment

C3b-major opsinon

C5a-chemotactic for PMNS

C3a, C4a, C5a-anaphalaxotoxins

Vague associations

Endogenous pathway  





Exogenous pathway
CD 8 and MHC I          





CD 4 and MHC II

TAP








Endosomes

Ubiquitan







Ii chaperone-invariant

Proteosomes







CLIP

Calnexin

(-2 microglobulin
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