Scenario 1

A research group has just started comparing the populations of cells obtained from different sites of the body. They isolate white blood cells from thymus, spleen, lymph node and blood. The cells are then immunophenotyped using two monoclonal antibodies: anti-mouse CD4-FITC (rat IgG1 ) and anti-mouse CD8-PE (rat IgG2a). The results are illustrated below 
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· Which cell populations do the CD4 and CD8 markers define?

· Thelper (CD4) and T cytotoxic (CD8)

· Describe the FACs profiles for the 4 different populations. Comment on similarities/differences.
· Thymus: 

· DN

5%

· DP

78%

· SP CD4+
11%

· SP CD8+
6%

· LN:

· DN

approx 10%

· DP

roughly zero

· SP CD4+
64%

· SP CD8+
26%

· Spleen

· DN

roughly 56

· DP

roughly zero

· SP CD4+
26%

· SP CD8+
18%

· Blood

· DN

31%

· DP

roughly zero

· SP CD4+
50%

· SP CD8+
19%

· Thymus: only one with significant no. of double +ves

· Thymus and LN mainly all T cells

· Spleen and blood predominantly CD4

· Spleen and blood overall most similar

· How was the cell staining performed? Illustrate your answer by drawing a diagram 

· Direct 2 colour staining

· What controls would be required? 
· Negative control for anti-mouse CD4-FITC = rat anti-mouse irrelevant molecule of the IgG1 isotype conjugated to FITC 
· Negative control for anti-mouse CD8-PE = rat anti-mouse irrelevant molecule of the IgG2a isotype conjugated to PE 
· For compensation, a known PE+ve and a known FITC +ve molecule (eg: Class I expressed on all cells) – each in separate tubes
Scenario 2
Prior to the transplantation of an organ (eg: kidney) from a donor to a patient (recipient), it is necessary to determine if the potential patient has antibodies circulating in their body that could recognise and attack the donor organ. High levels of anti-donor antibodies prevent successful transplantation.
A tissue typing technician was testing for the presence of anti-donor antibodies in the serum of two potential recipients of a kidney transplant. She prepared donor cells which were obtained obtained at the time of the kidney retrieval and incubated them in separate tubes with serum from each of the recipients. Her secondary antibody was goat anti-human Ig conjugated to FITC.  The samples were then run on a flow cytometer. The results are illustrated below:


    Negative control
     Positive control
          Patient 1

 Patient 2
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· Which patient would you select to be the transplant recipient and why?
· Patient 1 because they do not demonstrate high levels of antibody recognising donor tissue in their serum

· How was the cell staining performed, please draw a diagram to illustrate your answer. 

· Single colour Indirect staining

· What negative control would she have had to use? 
· Sera that will not recognise the cells - Donor sera

· What positive controls would she have had to use?
· Sera containing known antibodies against the tissue. Pooled sera from multi-transplant patients

Scenario 3:

A PhD student is trying to isolate CD4+CD25+ regulatory T cells from human peripheral blood. 
The student double stained his cells with fluorochrome labelled monoclonal antibodies specific for CD4 and CD25 and then used FACS sorting to isolate CD4+CD25+ and CD4+CD25- from the mixed population of CD4+ T cells. After sorting, he then analysed each fraction (with the appropriate directly conjugated specific antibody or control) by running the sorted samples through the flow cytometer to determine their purity. The results are shown below.
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· Describe the results presented in the 3 FACs profiles.
· A and B pretty much 100% CD4 except C (enriched for CD25+ve, CD4-ve)

· A: 12.5% of CD4+ve cells express CD25
· B: 2.7% of CD4+ve cells express CD25
· C: 89.8% of CD4+ve cells express CD25
· Which plot corresponds to which fraction?

· A: 12.5% of CD4+ve cells express CD25 = starting population

· B: 2.7% of CD4+ve cells express CD25 = negative population

· C: 89.8% of CD4+ve cells express CD25 = CD25 enriched population

· How was the cell staining performed, please draw a diagram. 

· Direct  two colour staining

· What controls would he have had to use?
· CD4-TC single colour for compensation

· CD4-PE single colour for compensation
· Mouse IgG1 anti-human irrelevant specificity-TC conjugated ab negative control
· Mouse IgG2b anti-human irrelevant specificity –PE conjugated ab negative control
Scenario 4
A Postdoc is trying to phenotype 4 cell lines she has generated for subsequent use as antigen presenting cells in T cell proliferation assays. She decided to study MHC-class II and CD86 expression as good markers for their ability to activate CD4+ T cells. She stained each cell line for CD86 and MHC II using FITC conjugated antibodies for both, but in separate tubes. The results are illustrated below.
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· Which cell line would be the best option and why?
· Best would be A, because….

· A: high levels of both receptors, single uniform peaks

· B: No CD86 (no co-stimulation)

· C: No HLA-DR (no antigen presentation capacity)

· D: Expression of both receptors, but expression of HLA-DR broad. and not all positive, Cd86 also not uniform population, bi-modal peak

· How was the cell staining performed, please draw a diagram. 

· Single colour direct staining

· What negative controls would she have had to use. 

· Isotype matched antibody of the same species and irrelevant specificity conjugated to the same fluorochrome (FITC)

· How could she determine if the MHC II expression and the CD86 expression was on the same population of cells. Why might this be necessary?

· Two colour staining using different fluorochromes for each receptor (plus the appropriate negative and compensation controls)

· Might be different cells expressing the molecules and if we cloned them we would need the receptors on the same cell

Scenario 5 
A research group studying an animal model of the autoimmune disease SLE have identified differences in disease severity between 3 groups of mice bearing different disease markers. To investigate a possible link between immune cell population and disease severity, they isolate cells from the spleens of the 3 groups of mice and stain them as illustrated below. 

Control mice that were analysed at the same time gave values of:

 40% CD4

55% B cells
5% monocytes

Strain A

Strain B

Strain C
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· Describe the cell population profiles for the 3 strains of mice. What are the major cell population differences between the three groups of mice?
· Control  40% CD4, 55% B cells, 5% monocytes

· Strain A: 5% CD4, 75% B cells, 20% monocytes

· Compared to control, Strain A has very few CD4, enhanced levels of B cells and monocytes

· Strain B: 45% CD4, 4% B cells, 51% monocytes

· Compared to control, Strain B has usual no. of CD4, reduced levels of B cells and very high levels of monocytes

· Strain C: 80% CD4, 19.9% B cells, 0.1% monocytes

· Compared to control, Strain C has elevated CD4, and reduced levels of B cells and monocytes

· Strain B are the mice that demonstrate the most severe disease characteristics, from the data obtained in this experiment, which cell population(s) would you conclude correlates most strongly with disease?

· Compared to control, Strain B has usual no. of CD4, reduced levels of B cells and very high levels of monocytes. Thus either, reduced B cells or high level of monocytes, may need both because A and C demonstrate reduced numbers of each one individually and effect is not so dramatic.

· Describe how the staining was performed?

· Direct 3 colour staining

· What controls would they have needed and why?

· Isotype matched, irrelvant specificities of the same species with the same fluorochrome

· Single fluorochrome known positive compensation controls
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