This guide to the conference cases has been lovingly compiled by your Dean’s Advisory and Curriculum Reps.  Please keep in mind that these are discussion questions—different preceptors may approach them differently, and there may not be one right answer to each question.  This guide is simply intended to make sure everyone’s on the right track.  Please let us know if you come across any inaccuracies!

Immunology Conference #1: Francis Chan

Case 1: X-linked Agammaglobinemia

1.  
The child has X-linked agammaglobulinemia.  XLA is a B-cell deficiency disease.  Since the T-cells are normal (as indicated by normal ADA and PNP levels) the child will have normal immune responses against viral infections (cytotoxic T-cell actions).  B-cells, however, are necessary for the production of antibodies against extracellular bacterial antigenic products.  The surface Ig’s are also used to detect soluble antigens to stimulate an immune response.

2.  
As stated above, the child will be susceptible to bacterial infections, but not viral infections.

The child will therefore have recurrent bacterial infections.

3.  
During the first 5-6 months of life, infants normally have relatively high levels of Ig’s derived from the mother.  After this time period, the infant must produce its own baby Ig’s.

4.  
The B-cell development is arrested in the pre-B stage (see Janeway p223).  By the end of the pro-B stage, DJ and V-DJ rearrangements have been completed.  At the pre-B stage, the B-cell must express the pre-B receptor (( heavy chain, (5, and VpreB) to continue developing to the immature B-cell stage.  Via the Btk mediated pathway this newly expressed receptor signals the end of heavy chain rearrangement and allows development to continue to light chain rearrangement.  The mutation of Btk (which is characteristic of XLA) will therefore eliminate the signal indicating the completion of H-chain rearrangement.  Without this signal, B-cell development will be arrested at the pre-B stage.

Experimentally, you can test for this developmental defect by looking for the presence of surface (pre-B receptor (pre-B-cell marker) and surface IgM (immature B cell marker).

5.  
The defect is in the Btk gene.

Case 2: B or T cell leukemia

1.  Antibody tests will target surface receptors that are unique to T and B-cells.


T-cell markers:
CD3, CD4, CD8, TCR, IL-2 receptor


C-cell markers:
CD19, CD20, surface Ig

2a.  
You would first notice that the B-cell leukemia is IgH+ and TCR-.  If you examine the banding patterns for B-cell leukemia cells that were probed for the H-chain you would find that the leukemic B-cells produce two bands.  These two bands arise from rearrangements of the heavy chain.  Since there are two alleles and rearrangement can occur on either or both alleles you would see one band for each allele that has rearranged.  If you compare the leukemic B-cells to germline cells, the leukemic bands would appear in different locations than germline (ie. would travel different distances on the gel) since the segment size has changed as a result of rearrangements.  These two dark bands appear due to the clonal expansion of a single representative cancerous B-cell.  Therefore, all its progeny will have similar rearrangements and the large number of these cells will produce dark, prominent bands.

2b.  
The T-cell leukemia will be IgH- and TCR+.  

Normal blood lymphocytes will produce a Southern blot that resembles a long smear.    This is because rearrangements are complete, but since there are no clonal expansions (leukemia) there is no over-representation of any single banding pattern.  The cells would therefore produce bands that will distribute across the entire gel like a big smmmeeeeaaaar…..

Case 3: Multiple Myeloma
1.  
The osetolytic lesions and hypercalcemia are indicative of multiple myeloma.  In multiple myeloma you have an overgrowth of plasma cells due to clonal proliferation.  These plasma cells will produce Ig.  The single spike at the gamma peak (it looks like a delta, but it’s really not!) is indicative of a monoclonal expansion of Ig.  

2.  
The urine protein is composed of Bence-Jones proteins.  These are Ig light chains that are overproduced in multiple myeloma.  Given the small size and abundance of these proteins, they are filtered by the kidney and will appear in the urine. (Note: urine dipstick only tests for albumin.)

3.  
The overproduction of one isotype due to a clone may downregulate the production of others isotypes. (This may be due to the competition for space and nutrients within the bone marrow.) A decreased level of Ig’s will increase the rates of bacterial infection.

4.  
Monitor the gamma spike, Ca2+ levels (hypercalcemia), and urine protein levels.  

5.  
The Bence-Jones protein level is increased due to increased Ig production as reflected by the gamma spike.

Immunology Conference #2: Brian Reilly
Analyzing FACS:

a)  Summary: In FACS, you use monoclonal antibodies which are tagged with florescent dye.  The monoclonal antibody is specific for a certain cell-surface protein.  First, incubate the tagged Mabs with the cells you want to analyze.  Then, when you scan the cells, the flow cytometer reads how brightly each cell fluoresces, i.e. how much of the MAb is bound to the cell surface, i.e. how much of that cell-surface protein it is expressing.  Cells expressing a high density of the cell-surface protein will glow very brightly and come up very positive (towards the right on the x axis), whereas cells which do not express the marker will not glow at all and come up negative (towards the left on the x axis.)

b)  
Monoclonal antibodies are antibodies produced by a single clone of B-lymphocytes—therefore, they will all have the exact same antigen-recognition domain.  In vitro, this is how you would produce a monoclonal antibody:

1)  Immunize mouse with the antigen to which you want to make Ab.

2)  Isolate spleen cells (which are continuously producing Ab) from the mouse.  (Why can’t you just use these cells?  They won’t survive for long in culture, plus you have a hopeless mixture of cells which are expressing many different Ab; even the ones which are specific for your antigen recognize different epitopes on that Ag.)

3)  Fuse spleen cells with myeloma cells (cells which have been selected so that they are immortalized to grow in vitro and produce no Ab on their own.)  Now you have hybridomas; the myeloma cells confer immortality to the hybrid cells, the spleen cells confer Ab production.

 
4) Kill off the parental spleen and myeloma cells: use drugs to select against unfused myeloma cells, unfused spleen cells will die eventually on their own.  Only hybridomas survive.

5)  Dilute out your cells so that each cell is grown separately and proliferates into a clone of identical cells.

c)  
Ordinate (Y axis): number of cells which fluoresce at each intensity.

      
Abscissa (X axis): fluorescence intensity: how brightly each cell glows.  Proportional to the density of cell-surface protein to which the monoclonal antibody is directed.

d)  
Look at the graph for CD4 staining: the first peak as you start from zero and move right is the CD4-negative population (they are not glowing very brightly at all).  The second peak is the CD4-positive population.  44% of the PBLs are expressing CD4.  

Now look at the graph for CD8 staining: 22% of the PBLs are CD 8-positive.  Note that we have the normal 2:1 ratio of CD 4 cells to CD 8 cells. 

The graph for CD3 staining shows that 70% of the PBLs are T cells; bc CD3 is part of the TCR.

e)  
Macrophages- Ab to Fc(R1 

B cells- Ab to CD 19, 20, 21 or Ig

Gamma-delta T cells- Ab to gamma or delta chain

Activated T cells- Ab to IL-2R,CD 40L, or CTLA4.

Case 4: DiGeorge’s Syndrome

1)  
Low Ig and T-cell count are indicative of severe immunodeficiency. 

2)  
Major difference: SCID patients lack functional T cells and B cells.  This patient has a normal B-cell count and is able to develop a normal Ig response if given normal T cells— therefore rule out SCID.  Patients who have DiGeorge’s syndrome primarily have a T cell problem due to abnormal thymus.  This is often associated with hypoparathyroidism; abnormal development of pharyngeal arches 3&4 leads to parathyroid and thymus problems. 

3)  
In addition to stimulation via their surface Ig, B cells require T cell help to become activated.  They interact via their MHCII complex with CD4+ T-cells.  Then, the helper T cell delivers an activating signal via CD40L on the T cell with CD40 on the B cell.  This initiates proliferation, differentiation to plasma cells, and class switching.  T cells also secrete cytokines to help B cell activation.

4) 
Death—lack of T cells leads to major problems in fighting viruses.

5) 
Should not give the live-attenuated viruses—may develop into an infection.

Case 5: Hyper IgM Syndrome
1)  
The defect is in class switching.  Most likely explanation is that he does not express CD-40 ligand on his T cells and thus cannot stimulate his B cells to class switch.  To confirm this hypothesis, do FACS using an immunofluorescent antibody against the CD-40 ligand; we expect all cells to be CD40L negative. 

2)  
This is an X-linked disease—all his daughters will be carriers.  The phenotype is seen in young boys who are hemizygous for the gene.  Gene therapy is a possibility.

3)  
A)  with SCID we would have abnormal B cells and abnormal T cells B)  with X-linked agammaglobulinemia we would not have had IgM levels. C)  DiGeorges syndrome can be ruled out because we have normal numbers of T cells in this case. D)  The complement is said to be normal E) LAD– we would have increased pyogenic infection and if dealing with a newborn the umbilical cord would not fall off. F)  Not Chronic Granulomatous disease since the superoxide generation of the patient is normal.

4)  
Treat with weekly gamma globulin infusions which are essentially IgG.

Case 6: Influenza Vaccine: Killed whole virus
1) 
With a killed vaccine, you would have good antigen presentation via the extracellular pathway, i.e. MHCII presentation.  However, killed virus is unable to infect cells and would not be presented via the intracellular pathway.

2)  
The N2 response would be secondary—characterized by increased IgG levels.  The H4 response would be primary—characterized by IgM.  

3a)
A(0201—this is the only HLA molecule present in the patient and subject X, but not Y or Z..

3b)  
Any of the 6 HLA alleles which the patient carries. 

3c)  
Peptides are usually anchored to MHCI molecules via amino acids at positions P2 and P9.  We predict that the two peptides would have the same or similar amino acids at these positions.  They would differ at amino acids that interact with the TCR: P3, P5, and P7 (see lecture 9).

3d) 
Stem cells are double-negative (express neither CD4 nor CD8), then as they mature, become double-positive (express both CD4 and CD8).  At the double-positive stage, the cell interacts with APC-like cells in the thymic stroma to receive a positive selection signal.  If this signal is via an MHCII molecule, the double-positive cell becomes CD4-positive; if it is via an MHCI molecule the cell becomes CD8-positive.

Note: During thymic education, negative selection deletes self-reactive T-cells, whereas positive selection ensures that only T-cells that can recognize antigen bound to self-MHC molecules survive.   

Immunology Conference #3: Juliette Lee

Case 7: Hepatitis B Vaccination: Purified Recombinant Protein
1)  
The Hep B surface antigen vaccination consists of injection of purified recombinant protein.  With this vaccine, there is no infection of cells; therefore, this Ag will be presented only via the extracellular pathway, i.e. it will be presented via MHCII antigen presentation.  The MHC repertoire which an individual inherits can influence the immune response if he/she does not have MHCII molecules which can present peptides from the Hep B surface antigen.  TCR repertoire can also influence immune response, but this is less likely to be genetically determined since TCRs are generated via somatic recombination.

2)  
Link it to a toxin molecule which is known to induce a vigorous immune response (same mechanism as hapten effect), or co-administer cytokines to improve immune response.  Also you could give a mixture of multiple Hep B antigens to increase the chances that one of them will induce a protective response.

3)  
(Note that we needed CD4+ TH2 T-cell help to get an Ab reponse too, but this question is asking how you might induce a CD4+ TH1 T-cell response via macrophages.)  

Macrophages are not good at ingesting soluble Ag: use a killed vaccine or another way of presenting the Ag as if it’s on the surface of a cell.  You could also mix with bacterial substances known to induce costimulation on APCs (adjuvant effect).  Lastly, you could coat the Ag with mannose or present as immune complexes to stimulate phagocytosis by macrophages via mannose receptors and FcR receptors.  

Case 8: Renal Transplantation
1)  
Two people who are a haplotype match share alleles at the MHC locus.  Genetic recombination could account for non-matching with a parent.

2) One-way MLR (mixed lymphocyte reaction):

1. Isolate lymphocytes from both individuals.

2. Irradiate donor’s cells; these cells can now serve as APCs but are unable to activate/proliferate.


3. Mix these donor lymphocytes with host lymphocytes and measure T cell activation:

All activation/proliferation will be from the non-irradiated host T-cells.  If there is an alloreactive response to the donor’s MHCII molecules, you will see proliferation of CD4+ T-cells.  If there is alloreactivity to MHCI molecules, you will see activated CTLs which will kill labeled target cells.  

Negative MLR indicates likely compatibility of allograft from mother to son.  The MLR detects differences between donor and host MHC molecules, and T-cell reactivity to those differences.  

A recent trend is to use sequence analysis of the MHC locus.

3)  
T.S. had previous exposure to these leukocytes—probably due to blood transfusions.  He probably has Abs to their MHC molecules and TCRs.  Perhaps he has had multiple mixed blood transfusions and has built up immune reactivity to many different donors.

4)  
ABO are sugar groups present on RBCs.  Preformed Abs to these antigens arise in normal individuals because our normal flora of gut bacteria contain surface antigens that are similar and/or identical to these blood group antigens. These antigens are also present on liver and kidney cells—thus there is the danger of kidney transplant rejection.

5)  
All these drugs are immunosuppressive: 1.  Suppress transcription of cytokines.  2.  Purine analog (chemotherapeutic agent)- prevent proliferation of lymphocytes. 3.  Suppress calcineurin, NFAT, and associated cytokine transcription.  4.  OKT3 Abs are antibodies to CD4, they interfere with T-cell-APC interaction.  5.  Anti-CD40L Abs block T cell activation.

6)  
1. Hyperacute rejection.  2.  First-set rejection.  3. **Hyperacute rejection (see Janeway p515): The presence of pre-formed anti-leukocyte antibodies is an absolute contraindication for tissue transplantation because of hyper-acute rejection.  Given that anti-leukocyte antibodies are generated against MHC (both I and II), antibodies will immediately react with MHC I present on the vascular endothelium causing complement and clotting activation and ischemic graft failure. 

Case 9: Toxic Shock Syndrome
1)  
TSST is a superantigen; it binds to the outside of the MHCII molecule on APCs and the TCR V chain on T-cells.  Linking these two together fools the T-cell into thinking it has encountered an immunogenic MHC complex, stimulating massive activation of CD4+ T-cells.  Via this route, every T-cell with a V chain is a candidate for activation, regardless of MHC/antigen specificity.  Since V expressing T-cells become activated and proliferate, the percentage of these cells is abnormally high in J.K.  The most important cytokine mediator of T-cell expansion is IL-2.

2)  
IL-1, IL-6, and TNF are pyrogens, acting upon the hypothalamus and body tissues to increase body temperature set point and tissue metabolism.  TNF activates vascular endothelium, leading to vasodilation and increased permeability— when systemic, these two effects lead to hypotension and possibly shock.  The rash develops as a result of the various inflammatory mediators which are induced by the T-cells via inflammatory cells.

3)  
Superantigens bind directly to MHC molecules and TCRs without undergoing antigen presentation, and thereby activate a large percentage of T cells (1/27 as opposed to 1/107).  In the process, they may activate T cells which are present in the periphery and are self-reactive but tolerized.  This breaking of peripheral tolerance may trigger an autoimmune response.

4)  
Immune suppressants (steroids), IL-2 antagonist, TNF antagonist. 
(Immunology Conference #4 :Review session, no cases)

Immunology Conference #5: Amit Thosani

Case 10: TB infection

1. Positive PPD signifies that the patient has been infected with TB.  As a side note, sometimes people who have received a BCG vaccine against TB show a positive PPD due to the vaccine, but this does not apply to the patient in this case.

2. The cellular infiltrate consists of TH1 cells.  Biopsy of the lung would show caseating granulomas caused by the host defense against TB.  Biopsy of the lymph node would not show microorganisms; however, TB could be grown out in culture.

3. CD4 TH1 cells are important in the generation of the DTH response.  These cells are distinguished by the cytokines they produce (eg. IL-2, IFN-(, TNF-B

4. The cytokines mentioned above have numerous effects—see figure 8.31 in Janeway for a more complete explanation.  IL-2 is responsible for T cell proliferation, gamma interferon activates macrophages, and TNF-B activates macrophages and induces nitric oxide production for oxidative killing.  Macrophages respond to TNF-B by producing IL-1, TNF-(, and IL-6, which account for the fever, night sweats, and weight loss.

5. Macrophages use a number of mechanisms to attempt to destroy the tubercle bacillus, including the release of proteases, toxic oxygen radicals, and peroxynitrate production from nitric oxide.

Case 11: Asthma and Allergy

1. The major factor seems to be the family’s pets.  Pollen, etc also exacerbated the boy’s allergies.  The early response to the allergens involves histamine release by mast cells, as well as bronchoconstriction by leukotrienes.  Later, eosinophils are recruited by the production of IL-5, which is an unhappy event due to the release of major basic protein—a potent mediator of tissue destruction.  Still later, these processes result in inflammation, which causes the most problems (much more than bronchoconstriction).

2. Albuterol:  beta 2 agonist, results in bronchodilation.  Theophylline:  increases cAMP, results in relaxation of bronchial smooth muscle.  Prednisone:  an anti-inflammatory steroid.  Cromolyn:  stabilizes mast cells, inhibits degranulation.  Leukotriene antagonists:  inhibit leukotrienes, which are the most potent bronchoconstrictors and are also inflammatory agents.

3. Immunotherapy is thought to result in the production of IgG which binds the allergen.  This IgG-allergen complex activates inhibitory Fc(RIIB receptors, which recruit ITIMS and stabilize mast cells.

4. After the head injury the boy was not at home and thus not exposed to the pets!

Case 12: Penicillin reaction

1. No!  Penicillin was given unnecessarily.

2. Yes, the allergic reaction could have been tested for.  However, without a prior history of allergy, testing for such a reaction is not practical and not routinely carried out.

3. No, she should not have been allowed to leave the office so quickly.  She should have waited in the office for 15-20 minutes.

4. She received penicillin four or five times before.  After these exposures she developed both a primary and secondary sensitization.  Penicllin acts as a hapten, binding to host proteins and generating a TH2 host response.  TH2 cells activate penicillin-binding B cells to produce IgE antibody to the penicillin hapten.  Sensitization does not necessarily occur on the first injection:  it may occur on the third or fourth, as probably happened in this patient.

5. The penicillin injected during this visit cross linked IgE molecules on mast cells in the blood vessel walls.  This resulted in massive degranulation of mast cells located in blood vessel walls, causing systemic vasodilation and thus a massive drop in blood pressure (anaphlyaxis).

6. Yes, epinephrine is the best therapy.  Don’t think about using anything else!

7. Other allergic reactions may occur, including mild skin rash, and possibly serum sickness.

8. Her skin tests were negative because so much antigen was present that all antigen binding sites were occupied.  Later in time her skin test would be positive.

9. Yes, she should receive penicillin but with tremendous care.  It should be administered at a very slow rate by with the proper precautions (epinephrine) ready in case of an allergic reaction.

Immunology Conference #6: Juliette Lee

Case 13: SLE

1) 
a.  Thrombocytopenia due to Ab-mediated platelet depletion.


b.  Anemia due to Abs to cell surface antigens on RBCs.


c.  Renal disease due to immune complex deposition.  Self-reactive Abs react with self-antigen present in the blood, leading to continuous formation of small immune complexes which deposit in the walls of small blood vessels, (e.g. the renal glomerulus).  The Fcs of these immune complexes stimulate complement-mediated destruction and FcR-mediated macrophage destruction of the complexes.  This becomes a vicious cycle: with local tissue destruction, more of the nucleoprotein self-antigens are released, inducing more immune complex formation, etc.  This happens in small vessels throughout the body but is most likely to cause pathogenesis in the kidney and brain.  


d.  APTT indicates a clotting disorder.  Due to Abs to platelets and phospholipids on clotting components, there is a failure to initiate clotting in vitro.  The false test to syphilis is due to Abs to phospholipids; these cross-react with cardiolipin, an antigen used as a serologic test for syphilis.  


e.  Coronary occlusion due to inflammation of the vessel wall; this induces atherosclerosis.

2)  
Hapten-carrier effect—Anti-DNA B-cells ingest DNA and the associated histone proteins go along for the ride.  The proteins enter via the MHCII pathway and are presented to the TCRs of CD4+ T cells, which are then able to provide help to DNA-specific B cells.

3)  
Inherited deficiencies in complement components C2 or C4 lend an predisposition to lupus— complement may play a role in continuous removal of immune complexes and the maintenance of tolerance.


Likely complement mediated effects in lupus: glomerulonephritis, lysis of RBCs, platelets and WBCs. 

4) 
MHC DR2 and DR3 alleles.  Women are much more susceptible.  Inherited defects in Fas or FasL lead to block of apoptosis and are associated with lupus.  Also, C2,C4 deficiency predisposes to lupus—these two pathways may be involved in maintaining tolerance to self-antigens.

Case 14: Polyarteritis Nodosa

1)  
Hepatitis—hepatitis Ag was found in her serum, and is associated with polyarteritis nodosa.

2)  
PAN is caused by Ab binding to hepatitis Ag in the blood, and consequent immune complex deposition along small to medium sized blood vessel walls.  This leads to localized arteritis and necrotizing inflammation.  Not much more is known about the mechanism of pathogenesis.

Renal abnormalities: infarctions in the vasculature due to immune complex deposition (see SLE).

 
Neurologic abnormalities: infarctions in the blood vessels serving the nerves and the brain.

3)  
Both are primarily mediated by immune-complex deposition and blood vessel inflammation.  However, in PAN, the antibody response is not directed against self-antigen, and the spectrum of injury is not as broad—no vicious cycle effect where necrosis releases more self-antigens, etc. 

4)  
Lupus is primarily a problem of small vessels.  In PAN, the arteritis extends to medium sized arteries.  

Case 15: Wegener’s Granulomatosis

1)  
Wegener’s is characterized by necrotizing granulomas, particularly of the upper and/or respiratory tract, and vasculitis of small arteries and veins, especially involving the kidneys.  Clinically, Wegener’s differs from PAN in that the lungs and respiratory tract are often involved.  Wegener’s can be distinguished from SLE and PAN because it is cell-mediated rather than Ab mediated-- a biopsy would show granulomas (macrophages).  This is a TH1-mediated problem.

2)  
Granulomas tend to form as a reaction to viral infection.  The differential diagnosis must include infection with a granuloma-inducing organism (e.g. TB).

3)  
No clear cut role for autoantibodies in Wegener’s pathogenesis.  Immune complex deposition is not the problem.  However, Wegener’s is associated with high levels of anti-neutrophil cytoplasm antibodies (ANCA).
Immunology Conference #7: May Tsui

Disclaimer:  These are the conference answers as transcribed from Dr. Winchester and Dr. McConnell’s small group. Your preceptor may have given you slightly different answers.   As with Slimfast, individual results may vary.  

Also, for diseases and stuff, you may find the Primer on Rheumatic Diseases a helpful reference.  We got a complimentary copy of this in the beginning of the year.  


Case 16: Rheumatoid Arthritis

General Comments: Ratio of women to men with rheumatoid arthritis is 6:1.
Type of Arthritis:  You may be able to determine what type of arthritis a patient has based on the locations of the joint pain.  

-Distal Interphalangeal Joints (DIP):  could be osteoarthritis (you will see nodules at the DIPS of the elderly)  or psoriatic arthritis.

-Metacarpal Phalangeal Joints (MCP) and Proximal Interphalangeal Joints (PIP):  if it is bilaterally symmetrical, then it could be rheumatoid arthritis.  

Rheumatoid Factor (RF) : Refers to any antibody directed towards the Fc portion of a molecule.  RF can be IgM, IgA, or IgG.  IgM is most frequently used clinically.  Also, RF is not necessarily diagnostic of rheumatoid arthritis.  You can have RF in any disease with chronic infection, e.g. subacute endocarditis.  

Sjogren’s Syndrome: Autoimmune disorder that often occurs with rheumatoid arthritis.   It is due to lymphocytic infiltration in the salivary and parotid glands.

-Clinical syndrome that may include dry mouth, eyes, oropharynx, etc. 

-The woman in this case has Sjogren’s syndrome.  

Answers

1. Typical Features: 
IL-1 and TNF(.  

These produce many of the anti-inflammatory responses, and also fever, generalized malaise and decreased appetite.

Cell Types Found in Biopsy:
In the joint, there will be a thickened synovium due to synovial cell proliferation.  
Synovial cells release:

· Prostaglandins, which increase vascular permeability and cause vasodilatation.

· Collagenase, which breaks down the collagen

There is active and strong recruitment of B cells in the synovium.  In an advanced case, you would also see plasma cells in the joint and maybe even follicles where B cells have accumulated.

For additional info on this, you can also check out immunology lecture 28, chess’ lecture on rheumatoid arthritis.

2. Sequencing DR genes was important to our understanding of arthritis because it revealed that the peptide groove of MHC II is what’s important.  Even though there are variations in DR based on background (e.g., DR4 for Caucasians versus DR1 for Ashkenaze Jews), the amino acid sequence in the peptide group is the same if you have rheumatoid arthritis.  

3. Since this is primarily a T cell disease, rheumatoid factor and other antibodies probably don’t play much of a role in the development of joint destruction.  The RF changes may be an epi-phenomen.  However, in very severe rheumatoid arthritis, RF may play a role in the development of vasculitis.  In severe cases, you may also have enough IgM to create many immune complexes, which can overwhelm the spleen and liver.  

4. Quick reminder about cytokines:

	TH1 Cytokines
	TH2 Cytokines
	Inflammatory Cytokines

	IFN gamma
	IL-4
	IL-1

	IL-2
	IL-5
	TNF alpha

	IL-12
	IL-10
	IL-6



IL-2 and IFN gamma rev up all the immune cells, as they are TH1 cytokines.  

IL-1 and TNF alpha mediate the inflammation seen in rheumatoid arthritis.  

TGF beta, a product of macrophages, plays a significant role:

· Increases IgA production

· Decreases all other Ig production

· Increases fibroblast activity, leading to fibrosis

· Increases osteoclast activity, leading to bone erosion and collagen deposition

5. In about 10 percent of patients with rheumatoid arthritis, you will see Sjogren’s Syndrome (SS).  
Autoantibodies present:

· Antinuclear antibody (ANA) or RF suggest that there is a systemic autoimmune process

· Extranuclear antibodies (ENAs) more specific for Sjogren’s Syndrome will include:


Anti-SS-A, also known as anti-ro

Anti-SS-B, also known as  anti-la

6. In general, corticosteroids suppress everything: B and T cells, macrophages.

Prednisone:  broad immunosuppression

Hydroxycloroquine:  anti-inflammatory activity (we don’t know exactly how this works, it may interfere with polys or macrophages)

Methotrexate:  interferes with folic acid metabolism of macrophages and polys, which decreases inflammation.  

Enterocept:  a new drug.  It is a soluble receptor for TNF alpha, so it “soaks up” the TNF alpha in these patients.  In general, people feel much better with these drugs, but there is a major side effect:  the decreased TNF alpha makes them more prone to infections.

NSAIDS inhibit cyclooxygenase 1 and 2 (COX1 and 2).  COX 2 is responsible for the conversion of arachidonic acid into prostaglandins.  (Recall that arachidonic acid can be metabolized in either the prostaglandin pathway or the leukotriene pathway.)  This inhibition of COX 2 leads to a decrease in prostaglandin synthesis and consequently, a decrease in inflammation and pain.  This is really a treatment for symptoms, and does not address the cause of the disease.  NSAIDS may also inhibit COX 1, which is located in the gut—inhibition of COX 1 may lead to peptic ulcer disease.

COX 2 inhibitors, as the name would suggest, specifically inhibit the prostaglandin pathway, thereby decreasing inflammation and pain.  

Case 17: Ankylosing spondylitis (LC, now who could that be?)

This is a possible case of early ankylosing spondyilitis.  Unlike rheumatoid arthritis, this disease is much more prevalent in males than in females.  

Ankylosing spondylitis is a chronic, systemic inflammatory disorder of the axial skeleton.  It affects sacroiliac joints and the spine.  

In such cases, patients develop enthesopoathy, in which particular ligaments in the spinal cord are inflamed.  On X-ray, the spinal cord looks like a “bamboo spine.”  

Answers

1. Recall:

Relative Risk >1 means increased risk

Relative Risk <1 means decreased risk

In addition, an individual who is HLA-B27 positive and who has HLA-B27 positive relatives has a 20% chance of developing ankylosing spondylitis.  

An individual who is HLA-B27 positive but who has HLA-B27 negative relatives has a 2 percent chance of getting the disease.  

Genetic counseling:  we  need to tell the patient that his relative risk of 85 means that he is 85 times more likely to get the disease than someone who is negative for HLA-B27.  In addition, tell him that if he marries someone who is HLA-B27 positive, his children will be at increased risk.

2. Other rheumatologic diseases seen in HLA-B27 positive individuals:

· Reiter’s syndrome: also known as reactive arthritis.  It is a form of peripheral arthritis, accompanied by extra-articular manifestations.  Clinically, patients may have urethritis, conjunctivitis, arthritis, and uveitis.  (Uveitis is an inflammation of the uveal tract in the eye.  It looks like conjunctivitis, except the inflammation is deeper, at the level of the iris.) 

· Regional ileitis

· Ulcerative cholitis

3. Normally, in order for a bacteria to be presented on a class I MHC molecule, it must be processed via the normal Class I pathway, culminating in its uptake into a vesicle, where it is loaded onto an MHC I molecule.  This antigen-MHC I complex is then presented on the surface of the cell. 

 
 In the case of a bacterial infection, we would expect the bacteria to be presented on an MHC Class II…  but here, there is CROSS-PRIMING, where bacterial peptides leak out of the Class II pathway, and find themselves in the Class I pathway.  How does this happen? A few bacterial peptides (headed for Class II MHC)  may have “leaked” out of the lysosome, and drifted to the endoplasmic reticulum, where they were loaded onto Class I molecules (gasp).  


Case 18: Scleroderma

Scl 70 is a test for sclerodoma, a condition in which the skin is tight and thickened, there is a decrease in esophageal motility, and fibrosis in the lungs.  This test is specific, but not sensitive for antibody.

The centromere is an antibody test for the CREST syndrome.

Calcinosis:  calcium deposition in the fingertips

Raynaud’s: vasospasm in the fingers in cold weather.  Fingers first turn white, then turn blue (from lack of oxygen), then return to normal

Esophageal involvement

Sclerodactyly:  thickening of skin on fingers and toes

T elangiectasia:  dilation of capillaries or terminal arteries on the skin.

-In general, CREST patients don’t get renal disease (unless they have scleroderma) and they also don’t get lung disease.  CREST patients do get GI malabsorption due to bacterial involvement.  

-The cryoglobulin test helps diagnose multiple myeloma.  

-The patient’s complement levels are normal because we are not dealing with an immune complex disease.  

-Penicillamine works by decreasing T-cell activity.  

-The development of the positive ANA is just an epiphenomen, as  in rheumatoid arthritis.  The ANA does not indicate the condition of the disease here.  

1. histology of skin biopsy:

a. Raynaud’s phenomenon:  initially, this biopsy should look relatively normal.

b. In later stages, the patient will have puffy fingers, which often look like rheumatoid arthritis.  Biopsy will reveal intimal hyperplasia, which presents as a vascular problem.

c. Sclerodactylia:  you will see fibrosis upon biopsy.

2. IL-1 and TNF activate endothelial cells.  

IL1 and TGF beta activate fibroblasts.

3. Dr. McConnell did not talk much about this—he said to refer to Chess’ lecture on how T cells produce inflammation in rheumatoid arthritis (lecture 28).  

4. The positive ANA is just an epiphenomenon.  

The classical example of graft versus host disease is bone marrow transplant in leukemia patients.  If you have a bone marrow mismatch, you will get graft versus host disease (GVH).  In such cases, immunocompetent donor T-cells will encounter residual macrophage in the recipient , and CD4 cells will start to set up an immune response.  GVH looks like an acute phase of scleroderma in that both exhibit  the pattern of immunological attack on skin (rash), GI tract (diarrhea), and liver (hepatosplenomegaly).  There is a short summary about GVH on page 379 of Levinson’s Medical Microbiology and Immunology, 6th edition.
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Case 19: EBV Infection

1. Clinical disorders highly associated with EBV infection:

· Infectious mononucleosis

· Nasopharyngeal carcinoma (more prevalent in China)

· Burkitt’s lymphoma (more prevalent in Africa)

· B cell lymphomas in immunosuppressed patients

· X-linked immunodeficiency syndrome, termed Duncan’s syndrome, in which EBV infection can be fatal.

2. EBV infects B cells; its gp350/220 surface protein binds with the CR2 receptor (also known as CD21) on B cells and triggers receptor mediated endocytosis of the virus.

3. Atypical lymphocytes, in that they are large, with a lobulated nucleus, and vacuolated basophilic cytoplasm, are activated CD8+ T cells.   They are reacting against the EBV-infected B cells.  


Atypical lymphocytes are seen in a variety of viral infections, such as HIV, HTLV-1, CMV (cytomegalovirus), and of course EBV.

4. EBV virus leads to the immortalization of the infected B cell.  With the immunosuppressive drugs given with transplantations, and the resultant T cell deficiency,  CD8+ T cells are no longer present in enough numbers to kill and control these infected, immortalized cells.  The proliferation that results lead to the development of B cell lymphomas.  

Case 20: Multiple Sclerosis

1.
The protein detected in her CSF was run electrophoretically on a gel.  Normally, a smear pattern should be generated, which represents the numerous rearrangements of the heavy and light chains of the immunoglobins;  the immunoglobulins are of a variety of sizes, thus no rearranged band is present at  a sufficient concentration to be detected.  However, in this patient’s case IgG oligoclonal bands were detected;  thus, there is an abundance of a few different antibodies.    A few different B cells must have been activated by antigen(s), and are producing a few different antibodies in large enough quantities to be detected as bands on the gel.

2.  

DR2+ T cells can respond to myelin basic protein (MBP),  however, this protein is sequestered in the CNS and is not present in the thymus.  Thus, these T cells are not negatively selected for in the thymus.



Again, the antigen, which is the self-peptide MBP is not present in the general circulation.  Thus, even though there are potentially autoreactive T cells, they never encounter the antigen and thus the patient doesn’t get sick.


In order to get MS,

· not only do you have to be a susceptible individual, with HLA-DR2 (which can bind and present putative multiple sclerosis antigens (MBP, MOG, PLP) 

· but the T cell that can recognize the MHC II:peptide has to cross the blood-brain barrier

· and the T cell must be activated.



A viral infection can potentially cause the breaching of the BB barrier, and through molecular mimicry activate T cells that will also cross-react with the MS antigens.

3.
There will be only a few T cells that can react with the MHC II:MBP complex.  Thus analysis of their TCR’s will show that they are HLA-DR2 restricted, and the variable regions of their chains will be very similar, since they recognize the same complex.

Case 21: HIV Infection

1. The HIV surface glycoprotein gp120 must bind to both CD4 and a chemokine coreceptor to trigger the exposure of gp41 and allow fusion of the viral envelope with the cell membrane.   

· The coreceptor for the monocyte-trophic virus is CCR5  (“r5 HIV strain”).

· The coreceptor for the lymphocyte-trophic virus is CCXR4 (“x4 HIV strain).

2. HIV virus rapidly replicates, with a high mutation rate.  Reverse transcriptase lacks proofreading mechanisms associated with cellular DNA polymerase, thus the RNA genome is copied into DNA with low fidelity.  Also, the transcription of the proviral DNA into viral copies (including the double stranded RNA genome) by cellular RNA polymerase is also a low fidelity process.  Thus, with the accumulation of mutations, there is an evolution from R5 strain to a X4 strain.  

(Didn’t cover in small group, so this is just an idea – aided by Andy)  In the immune response to HIV, activated CD 8+ and CD4+ T cells release RANTES, MIP-1 alpha and beta, which competes with pure R5 HIV strains for CCR5.  This competition blocks infection, and thus the R5 strains who have also evolved the ability to bind to CXCR4, are more successful, in the Darwinian sense, and increase in number.

3.  

You are a rapid progressor with HLA-B35.  The HIV peptide(s) recognized by this MHC molecule are in a noncritical portion of the HIV genome.   Thus mutation, resulting in a different peptide, will not affect the virus’ survival and ability to infect and replicate,  but could affect presentation by the MHC.  The MHC either couldn’t present the changed peptide, because of differences in the peptide’s anchor residues, or the MHC:changed peptide complex might no longer be recognized by the T cell receptor.



You are a slow progressor with HLA-B27.  The HIV peptide(s) recognized by this MHC molecule is in a critical portion of the HIV genome.  Thus mutations would most likely affect the virus deleteriously.  Not only is viral evolution slowed, but disease progression is slowed, since your T cell receptor will be able to recognize the unchanged MHC:peptide complex and kill the infected cell.

4.  CD 4+ cells are reduced by HIV by the following mechanisms (in order of importance):

· Virus directly kills infected cells.

· Killing of CD4+ T cells by CD8+ T cells that recognize viral peptides presented on MHC I.

· The CD4+ infected cells have an increased susceptibility to the induction of apoptosis.

· Antibody dependent cellular cytotoxicity.

5. The HIV genes are flanked by long terminal repeat sequences (LTR’s), that enable the insertion of the provirus into the host cell DNA and contain binding sites for gene regulatory proteins that control viral gene expression.  With CD4+ activation, the NF-KB produced not only binds to promoters in the cellular DNA, but binds to LTR, initiating viral transcription.  

6. Mycobacterium tuberculosis and Pneumocystis carinii are organisms that are harbored in macrophages and require macrophage activation, via TH1 help, to kill.  With the declining numbers of CD4+ cells in HIV infected patients, macrophages can’t be activated, and the organisms thrive.

7. According to Dr. Nickerson, HIV infection is often accompanied by hypergammaglobulinemia;  it is believed that HIV directly stimulates B cells, in an unspecific way.  Thus the increase in antibody titers to EBV antigens (almost all have EBV IgG antibodies in circulation, due to previous, probably unsymptomatic infection) is due to this unspecific B cell proliferation and activation.

Case 22 : HTLV-1 Infection  (Did not cover in class – my own answers)

1.
HTLV-1 virus is endemic in southwestern Japan, the Caribbean, and Africa.  In endemic areas 20% of healthy individuals have antibodies to HTLV-1.  However, only a small fraction of infected individuals contract acute T cell CD 4+ leukemia, indicating that HTLV infection alone is insufficient to cause cancer.

2/3.  HTLV-1 has a special gene tax, besides the usual retroviral gag, pol, and env genes.  Tax acts on the LTR sequence to stimulate viral mRNA synthesis and induces NF-KB,  which stimulates the production of IL-2 and the IL-2 receptor.  The increase in levels of IL-2 and IL-2R stimulates the CD 4+ T cell (in an autocrine fashion)  to continue growing, and thus increases the likelihood that cells will become malignant.  The stimulated CD 4+ T cell besides secreting IL-2, also secretes IL-3, IL-5, gamma-IFN, CSF-1, and GM-CSF.  With time, the HTLV-1 induces immortalization and cellular proliferation independent of IL-2.

Note: The Lange book claims that HTLV-1 induces NFKB, which stimulates the production of IL-2 and IL-2 receptor, but Janeway claims that NFAT is responsible for the increase (thus the effectiveness of cyclosporin in transplants).

4.
Tax protein interacts with promoters in human genes that increases the transcription of IL-2, IL-2R, c-fos, and GM-CSF.  In addition, there is n NFkb encoding region in the viral genome LTR region. 

