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LECTURE OUTLINE 

Overview of the Immune System: Different components of the immune system 
will be introduced.  

Innate Immunity (two lectures): The innate immune system will be introduced 
in these two lectures. Key cells and molecules of the innate immune system will 
be described. 

Adaptive Immunity: This lecture is an introduction to the adaptive immune 
system. Antigen, B cells, T cells,.
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Immune System and Cancer:  In this lecture, you will learn cancers of the 
immune system and the role of the immune system in controlling cancer.  

Diagnostic immunology: This lecture will introduce some tests that are 
commonly used in Diagnostic Immunology. 

Vaccination: The history of vaccination will be introduced. Different types of 
vaccines will be explained, and future challenges for vaccine development will 
be outlined.  

Engineering Antibodies: The engineering of antibodies is a huge industry. The 
use of antibodies as biopharmaceuticals and the approaches to antibody 
engineering y 
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PRACTICAL CLASSES 

BABS3041 contains eight practical 
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PRACTICAL CLASS TIMETABLE 
 
Morning groups 10 am - 1 pm   
Afternoon groups 2 – 5 pm      
 
 
 

 

 
 
 
 
 
            

 

 

 

 
 
 
 
 
 
                       
 
 
 
 
 
 
 
 
 
                                             
 
 
 
 
 
 
 

Week  Date Practical class 

2 22/2   Tue 
 
 

Cells and tissues of the 
immune system  

2
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ASSESSMENTS 

 

CONTINUOUS ASSESSMENT (50%) 

TEST1 (17.5%) and TEST2 (17.5%) 

There will be two tests, which will be held at the start of the practical classes 
in week 3 and week 5 respectively. Each test is worth 17.5% of your final 
mark.  

Students who miss a test may have the chance to sit a supplementary test, only 
if they submit a medical certificate or other suitable documents to explain their 
absence to the course 
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LAB RULES & SAFETY 



17 

 

BIOLOGICAL HAZARDS 
• All biological samples are potentially harmful if ingested or exposed to 

body surfaces. Ensure that you wash your hands thoroughly with an anti-
microbial detergent and dry them thoroughly before leaving the lab.  

• All specimens of cells, tissues or body fluids from humans or animals are 
potential sources of infection. Every effort is made to ensure that any 
specimens you receive are not infectious. However, the use of universal 
precautions when handling specimens is essential. The main principle of 
universal precautions is to assume everything is a source of infection.  

• Always wear gloves, a lab coat, closed toe shoes and when there is a 
chance of splashing, safety goggles. keep your lab coat in a plastic bag 
after classes to avoid spreading any potential contamination.  

 
 
CHEMICAL HAZARDS 
Most buffers and media used in the course are not or low hazards at the 
concentrations used, however all chemicals should be considered potentially 
hazardous.  
 
 
PHYSICAL HAZARDS 
Common sense precautions must be observed when dealing with heat sources 
such as Bunsen burners water baths as well as sharp objects.  
 
 
IN CASE OF EMERGENCY 

• If there is an accident with a biological sample, try to mop up what you 
can and call a fellow student to get a demonstrator to help. Do not move 
yourself in case you spread the contamination further.  

• If there is a fire, remove yourself from immediate danger and call someone 
in authority to help.  

• Call a demonstrator immediately if anything happens. Do not try and deal 
with the situation yourself.  

• If you splash something in your eye, flush it out at an eye station 
immediately and ask someone to call a demonstrator for help.  

• If there is a medical emergency call a 
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permission from the University of Maryland, Department of Environmental 
Safety).  

 

Pinch one glove in the palm and pull towards 
the ends of the fingers until the gloves folds 
over.  

 

Keep pulling so that the fingers are inverted.  

 

Scrunch the removed glove in the palm of the 
other gloved hand.  

 

Now, slide your index finger underneath the 
remaining glove.  

 

Pull the glove down over the fist.  
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Touch only the inside of the gloves and drop 
into the appropriate container. Wash hands 
thoroughly.  

 

HEALTH AND SAFETY PRECAUTIONS FOR ELECTRONIC DEVICES 
INCLUDING LAPTOP COMPUTERS AND MOBILE PHONES
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WEEK 2 CELLS AND ORGANS OF THE IMMUNE SYSTEM 
AIMS 

• To familiarize students with the preparation of a stained blood smear  
• To identify different types of leucocytes in the blood 
• To understand the anatomy of the immune system 

 

INTRODUCTION 
In this practical class, you will learn preparation of a blood smear and 
identification of the major cell types of the blood. You will also learn differential 
cell counting to quantify the relative proportions of different immune cell types 
in the blood. Differential cell counting is a standard clinical test, in many clinical 
conditions the relative proportions of different cell types change.  
 
You then examine the structure of some lymphoid organs, which will help you to 
better understand the anatomy of the immune system.  
 
At the end of this practical class, you should have a good understanding of the 
common immune cells and the anatomy of lymph nodes, the spleen and the 
thymus.  
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3.  Place the slide into Wright's stain diluted in phosphate buffer for 8 min. 
Drain well by touching the end of the slide on a paper towel. 

4.  Gently wash by dipping the slide in water repeatedly for 30 sec. Drain 
well by touching the end of the slide on a paper towel. 

5.  Differentiate by placing the slide for 30 sec in phosphate buffer. Drain 
well by touching the end of the slide on a paper towel. 

6.  Blot the bottom of the slide (the unsmeared side) and air dry for 5-10 min. 

DIFFERENTIAL BLOOD LEUKOCYTE COUNTS 

1. Place the blood smear on the microscope stage and examine the smear 
under low power (10x then 40x) to identify the ‘feathered region’ (see 
diagram above) where cells should be neither too few nor too many. The 
area immediately beneath the feathered edge will give you the most 
accurate count.  
 

2. Using the oil immersion lens (100x), examine a number of white cells. 
Make a drawing of each different morphological type of white cell that 
you see and identify them, by reference to the images above. 
 

3. When you feel confident that you can identify the different types of cells, 
examine exactly 100 white cells, by working systematically across the 
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COUNT 100 WHITE BLOOD CELLS (PHOTOS OF DIFFERENT 
MICROSCOPIC FILEDS OF A BLOOD SMEAR WILL BE PROVIDED). 
RECORD THE PERCENTAGE OF DIFFERENT WHITE BLOOD CELLS 
IN THE TABLE BELOW. 
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LYMPHOID ORGANS  

Each group will be provided with structure diagrams of lymph nodes and spleen. 

 

 

Lymph nodes:  

 
1. Write down the main immune cells you have observed in the following 

structures of a lymph node.  

Primary 
follicle 

Secondary follicle Paracortical area Medullary cords 
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1. Which cells are in periarteriolar lymphoid sheath (PALS)? 

 

 

 

2. What is marginal zone?  What immune cells can you see in marginal zone? 

 

 

 

3. What cells are present in red pulp?  
 
 

 

 

4. Compare the structure organization of lymph nodes and spleen, can you 
identify their common and
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WEEK 3 TETANUS TUTORIAL 

This tutorial was developed from materials originally written by Parker A. Small Jr., 
Edwin Blalock and Susan M. Johnson of the University of Florida.  

 

AIM 
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The organism usually enters the body via trauma, e.g. standing on a rusty nail, 
motor mower or car accidents, etc. Soil and manure can be heavily contaminated 
with the organism.  Clostridium tetani does not like oxygen and so grows in the 



29 

 

ANSWER THE FOLLOWING QUESTIONS 

PART 1: CHOOSING THE ONE CORRECT OR MOST APPROPRIATE 
ANSWER.  

 

1.   Judging from the following graph, how many days does it take to detect 
specific antibody in the serum 
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6.    A 25-year-old patient has a clean wound from broken glass, but she 
received a full course of the tetanus vaccine as a child, and a booster 
vaccination seven years earlier. Which of the following statements is 
correct and provides the best treatment strategy? 

(a)   Exposure to bacterial toxin will activate memory cells, leading 
to the development of protective antibodies. 

(b) As the wound is relatively minor and clean, and the patient is an 
adult with a complete vaccination history, and a booster shot 
seven years ago, there is no need for treatment 

(c)   A booster shot of toxoid will fail to provide protective immunity 
because of the loss of memory cells after the passage of seven 
years. Passive immunization is therefore necessary 

(d)   A booster of shot of toxoid will stimulate long-lived memory 
cells, which will generate a protective antibody response. 

(e)   Passive immunization with tetanus immunoglobulin will provide 
short term protection, and immunization with toxoid will 
activate long term protection by the stimulation of memory B 
cells. 

 
 

7.       Serum sickness is a condition when massive amounts of antigen combining 
with equally massive amounts of specific antibody.  This results 
in the formation of more immune complexes than cannot be 
handled by the body’s clearance mechanisms. Serum sickness can 
be a major problem with which of the following procedures? 

(a)   active immunization against tetanus. 
(b)   passive immunization against tetanus using heterologous 

immunoglobulin. 
(c)   passive immunization against tetanus using homologous 

immunoglobulin. 
(d)   none of the above. 
 (Homologous means made in the same species, in this case - 

human, while heterologous means made in a different species, eg. 
horse) 

 

8.   A patient who needs passive immunization for snakebite but the only 
available antibody comes from horses.  The following important aspect 
must be taken into account before administering the horse antibody: 

(a)  the patient's blood type. 
(b)   history of previous passive immunizations. 
(c)   history of active immunizations. 
(d)   the snake's blood type. 
(e)  the antibody half-life, passive immunization should be repeated 

every six to eight months if protection is to be maintained. 
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Apart from administration of tetanus immunoglobulin, how else might 
Crystal receive passive immunization?   

 

 

 

 

 

 

 

Case 3:  Rosario de la Cruz, a 35-year-old woman, who is a recent migrant to this 
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WEEK 4 FACTORS AFFECTING THE FUNCTIONS 
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Figure 1. Schematic graph showing the death rate caused by 1918 influenza 
pandemic in different age groups and the strength of immune response over 
the lifetime (1). 

 

 

1. Which age groups have higher death rates caused by influenza? Discuss 
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3. Compare the strength of immune response of 
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Scenario 2
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Scenario 4:  

1. It is known that patients with diabetes are more susceptible to 
developing infections. Perform an internet search to find out how 
diabetes may affect the immune functions.  

 

 

 

 

 

 

Overall questions:  

 

What is the taking-home message from this tutorial?  

 

 

 

Can you think of five scenarios that may affect an individual’s immune system?  
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WEEK 5 CELL VIABILITY AND COUNTING  

 

AIMS 

• To accurately determine the concentration of cells in a given suspension 
• To accurately determine the viability of a given suspension of cells.  
• To be able to readily perform calculations involving cell counts, viability 

and concentrations. 

INTRODUCTION 

Counting cells to determine viability and concentration is one of the most 
frequently performed tasks in immunology. It may seem laborious to you now, 
but with practice you will find that it becomes a task you can complete in a few 
minutes. In this exercise you will be working individually. Due to lack of 
resources however, you will be taking it in turns to count cells and to answer the 
questions provided.  
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quite toxic to cells and cause cell death if the dye and sample are kept in 
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6. As you know the volume that sits above each square, you can count cells 
and then calculate the concentration of the cells in the added solution. 
How many squares you count depends on how many cells are present. 
Accurate counts generally require about 100 cells to be counted. 
Generally you will count about 100 cells if you count the cells in the four 
large corner squares. If there are not enough cells, you could count all nine 
squares, or prepare a new cell preparation with trypan blue that is not 
diluted with PBS. If there are too many cells, you could count four of the 
sixteen smaller squares in each of four large squares, or increase the 
dilution when preparing another cell suspension.  
 
Accurate counting requires you to deal with cell clumps. If you see lots of 
clumps, try vigorously pipetting the sample up and down before loading, 
to try and shear these clumps apart.  
 

7. Once all squares are tallied the following calculation is performed: 

z / (No. large squares counted) x (dilution factor) x 104 cells/ml 

In this case z = count of cells, 4 large squares were counted and the dilution 
factor = 2   

Example:    If  z = 144 

(144/4) cells x2 x104 = 7.2 x 105cells/ml 

If you then need to make up your cells to a particular concentration, standard 
volume and concentration formulae apply. 

C1 V1 = C2 V2 where C= Concentration (cells/ml) and V= volume (ml). 

The viability of the cells can be worked out as well, as dead cells are stained blue 
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RESULTS & WORKING 

    Sample No 1. 

No. Cells Alive: ___ 

No. Dead Cells: ___ 

Dilution Factor: ____ 

Cell concentration: 

 

 

 

What is the cell viability? 
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QUESTIONS 

From an initial cell culture volume of 15mls, 50µl were taken and 171 live cells 
and 28 dead cells were counted in 2 squares of a haemocytometer with a dilution 
factor of 2. You want to set these cells up in new culture media at a live cell 
concentration of 5 x 105 cells/ml and continue to grow them. Calculate: 

The concentration of all cells 

The viability of the cells 

The number of cells in the initial culture 

The volume of culture media you will need to make up a new 15ml culture.   

 

 

 

 

 

 

 

 

From an initial culture of 20mls, 241 alive and 44 dead cells were counted from 
2 squares with a dilution factor of 10. You need to make 15mls of cell suspension 
with a total cell concentration of 2.5 x 107cells/ml cells for your experiment.  

Write down the steps that are needed to prepare such a cell suspension.  
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You have 2mls of a cell suspension that is at a concentration of 3 x 106cells/ml. 
What volume of the original suspension would you add to what volume of buffer 
to give you 10mls of suspension at a concentration of 0.25 x 106cells/ml? 

 

 

 

 

 

 

 

 

 

 

 

 

You have 5mls of a cell suspension at a concentration of 1 x 107cells/ml. You are 
performing an experiment where you will need a range of concentrations between 
5 x 106cells/ml and 5 x 104cells/ml. You decide the best way to do this is through 
doubling dilutions of your cell suspension. i.e. each step in your range will be half 
the concentration of the previous step. Work out a simple way to make a series of 
doubling dilutions of your original cell suspension, in Eppendorf tubes, giving 
0.5ml of each concentration.  
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WEEK 7 ISOLATING & ACTIVATING SPLENOCYTES 

 

AIMS 

• To dissect a mouse, identify tissues of the immune system and remove 
the spleen.  

• 
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Two kinds of mice will be used in this experiment.  T Cell Receptor (TCR) 
transgenic mice will be used on Tuesday, and normal BALB/c mice will be used 
on Wednesday
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Study the diagram below, and answer the following questions. Note that the 
lymph nodes are shown much larger than they normally appear in a mouse -even 
an infected mouse. It may help to also consult the photograph that will be 
available in the class. 

. 

 

At the end of this practical, you must be able to identify the following: 

The spleen 

The mesenteric lymph nodes 

The thymus 

The Peyer’s patches 
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Reagents & Equipment 

• Sterile PBS 
• 4mls of filter sterilized Red Blood Cell Lysis Solution 
• 70% Ethanol (squeeze bottle) 
• DMEM based Cell Culture Media (CCM) 
• Concanavalin A (ConA) – a T cell mitogen 
• LPS – a mouse B cell mitogen 
• MCC antigen 
• 
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5. Examine the mouse further. Make sure you can identify the liver, the 
mesentery, the intestines with Peyer’s patches. Can you find any lymph 
nodes? 
 

6. Using the scissors and forceps, cut the spleen into 3-4 pieces.  
 

7. Place the spleen fragments onto a strainer attached to a 50 ml tube. Press 
the spleen fragments through the strainer using the plunger end of a 
syringe. 
 

8. Spin down 
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15. Write your name, date and demonstrator on the lid of the plate and put 
into the 37oC incubator with 5% CO2. Also fill out the plate template form 
describing the contents of the wells, and write you name and 
demonstrator’s name on the form and hand it to your demonstrator. The 
staff will need this if they are to confirm which sample is which for the 
next practical.  
 

16. After 72 hours, supernatants will be 
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WEEK 8 
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DESIGN OF ASSAY TEMPLATE 

Your demonstrator will discuss the use of standards to generate a standard curve. 
You must then design a template for your ELISA, keeping in mind the need for 
replicates, standards, blanks and dilutions.  

 1 2 3 4 5 6 7 8 9 10 11 12 

A             

B             

C             

D             

E             

F             

G             

H             

REAGENTS & EQUIPMENT 

• Disposable gloves 
• 1 ELISA plate pre- coated with anti-IL-2 capture antibody and blocked 

with skim milk powder 
• 20 Eppendorf tubes 
• 1 mL pipette and 100-200 µL pipette 
• Blue and yellow pipette tips 
• 2 mL recombinant mouse IL-2 (10 ng/ mL) in PBS 
• 200 mL PBS-Tween in glass bottle (‘diluent’) 
• 500 mL PBS-Tween in squirt bottle (‘wash solution’) 
• Stock carboy of PBS-Tween 
• 12 mL anti-IL-2 antibody conjugated to HRP 
• 20 mL HRP substrate reagent 
• 20 mL stop solution 
• Paper towel 
• Culture supernatants from previous week. 
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57 

 

RESULTS & WORKING 

RAW DATA REPORT 
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STANDARD CURVE REPORT 
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UNKNOWN CONCENTRATION REPORT 
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QUESTIONS 

Why is the purpose of the ‘blank’ wells in an ELISA? 

 

 

 

What is the purpose of the recombinant mouse IL-2 standard? 

 

 

 

Why are replicates of all samples tested in an ELISA? 

 

 

 

What are the differences between a ‘direct’ ELISA and an ‘indirect’ or 
‘sandwich’ ELISA? Which type of assay are we using today? 

 

 

 

 

What is IL-2 and what does it do? Why are we measuring it? Which cells 
produce it in the cell culture? 
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QUALITY CONTROL 

Any assay that is used in either research or diagnostics must be carefully 
validated. Detailed studies must be undertaken to document parameters that 
describe the ‘quality’ of the assay. Two useful measures are the ‘specificity’ and 
‘sensitivity’ of the assay. These issues will be considered during an incubation 
period later today. 

We also want you to understand a number of other parameters that can be 
measured, which tell how well an assay has been performed. Although a series of 
tests may have shown an assay to have good specificity and sensitivity, we need 
to be able to check that YOU have performed the assay well.  

Has the assay ‘worked’?  Will it provide us with reasonable 
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Q2. Using the accumulated results recorded above for the positive control 
sample, and with the help of the computer terminals in the lab, calculate the inter-
assay coefficient of variation. 

  

 coefficient of variation (CV%) = standard deviation
mean   x 100 

 

Calculations: 

 

 

 

 

Positive control mean  ..................... 

Positive control S.D.              ..................... 

 

 

Assays having coefficients of variation that are less than 10% are usually 
considered to be good assays. 
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WEEK 9 FLOW CYTOMETRY  

AIMS 

Today’s practical class is related to the Diagnostic Immunology lecture, in which 
we talked about the principles of flow cytometric analysis and electrostatic 
sorting, as well as the use of flow cytometer in clinical laboratory. In addition to 
the clinical use, flow cytometer is also widely used by immunologists and other 
researchers as an important research tool. 

 

At the end of this session: 

 
1. You should be familiar with common cell markers that are used to identify 

different types of white blood cells in human peripheral blood. 
 

2. You should be able to interpret flow cytometry data plots and to determine 
the identities of the major cell populations that are represented in the data 
plots. 
 

3. You should be able to draw plots, including gating diagrams, of the kind 
that would be seen during routine immunophenotyping of human 
peripheral blood. 

 

 

ACTIVITIES 

1. Video tutorials 
2. Complete the phenotypic marker table 
3. Interpretation of clinical data 
4. Visiting UNSW flow cytometry facility 

 
 

INTRODUCTORY MATERIALS OF FLOW CYTOMETRY  
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The signals measured are usually forward scatter (light scattered from the cells at 
an angle of 2° from the direction of the laser beam: proportional to cells size); 
side scatter (light deflected at right angles to the laser beam: dependent on cell 
contents and often said to measure ‘granularity’); and fluorescence generated by 
the laser exciting fluorescent tags (fluorophores) on or in the cells.  

Flow cytometry has the advantage over fluorescent microscopy that many cells 
can be analysed in a short time.  As many as fifty thousand cells per second can 
be analysed. The primary laser is usually an argon ion laser that emits blue light 
of 488nm wavelength - ideal for exciting fluorescein (FITC), phycoerythrin (PE), 
and propidium iodide (PI), which are very commonly chosen markers.  FITC 
emits green light, PE emits orange light and PI emits red light, when excited by 
the blue light of the argon laser. In this practical, you will also see the use of 
proprietary Alexa Fluor reagents (eg Alexa Flour 488) from the company Thermo 
Fisher Scientific. Other lasers are also usually available to excite additional 
fluorophors. 
 

A new technology emerged in 2009 called Mass Cytometry or Cytometry by 
Time of Flight (CyTOF), which combines mass spectrometry with a flowing cell 
system. Rather than detecting fluorescent signals, cell markers are detected using 
antibodies that are labeled with pure metallic elements. This technique remains 
very expensive and is only used in research at the moment. Mass spectrometry 
avoids the problems that arise form spectral overlap of multiple fluorescing 
compounds, and so CyTOF is able to simultaneously analyse a much higher 
number of signals in a single run. Many labs have used 23 different labels in a 
single run, and it is hoped that one day as many as 100 different markers might 
be simultaneously analysed using this technique.  

 
 
Flow cytometry can be used for many different types of analysis and some 
examples are shown below:  
 

1. IMMUNOPHENOTYPING 

Immunophenotyping is a term for the phenotypic characterization of cells of the 
immune system. White blood cells are routinely immunophenotyped by flow 
cytometry. This involves the use of fluorophore-
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For populations where all cells have normal numbers of chromosomes, but many 
cells are dividing, the PI profile will look like this: 
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3. LIVE / DEAD CELL DISCRIMINATION 
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VIDEO TUTORIALS 
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Q4: Can you see that kappa events are more common than lambda events? The 
kappa and lambda plots show that 10% of the lymphocytes of this individual are 
kappa positive, and 7% are lambda positive. This is a very typical ratio, with 
almost exactly 60% of the B cells being kappa and 40% lambda. There is variation 
in this value between individuals, but too much departure from the 60:40 ratio is 
a sign that something is not right.  
 
 
 
 
Q5: 
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Q2. What condition do you think this patient might be suffering from? Record 
your reasons.   
 
 
 
 
 
 
 
 
 
 
 
 
Q3. How do you explain the elevated and decreased percentages of various 
populations that you see in this patient? 
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Q2: What condition do you think the patient may be suffering from? 
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DRAWING YOUR OWN DOT PLOTS 

Before completing this practical class, you are required to demonstrate your 
understanding by drawing dot plots. Dot plots may not be the best way to present 
data, but they are the easiest way to do so, using a pen and paper.  
 
 
 

1. First, draw a diagram of FSC-A vs SSC-SC
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WEEK 10 CLINICAL CASES  
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antibody is added to the tube.  A light beam is passed through the tube, and 
immune complexes cause the beam to scatter.  The amount of scattered light, 
generally detected at a 70˚ angle, is proportional to the concentration of immune 
complexes, and therefore the concentration of antigen (in this case, IgG) in the 
serum.  These assays can be readily automated and several different antigens can 
be measured one after the other in the same serum sample.  Note that the detection 
of a protein by antibody does not always mean that the protein is functionally 
active. 

NEUTROPHIL FUNCTION  

Several tests for neutrophil function are available.  The most commonly employed 
are the NBT (nitro blue tetrazolium) dye reduction test, and chemiluminescence.  
These tests measure the oxidative burst that occurs on neutrophil activation, for 
example after contact with yeast or Staphylococcus aureus coated with antibody 
and complement.  Normal neutrophils generate hydrogen peroxide and 
superoxide radicals, which are detected in the above tests. 

COMPLEMENT FUNCTION  

To screen for congenital deficiency of one of the components of the complement 
cascade, a functional assay of total haemolytic complement, such as CH50 or 
CH100 is performed.  In these tests, the patient's serum is mixed with antibody-
coated red cells.  In normal serum, lysis of the red cells takes place.  If any 
components of the classical pathway are deficient, the red cells will fail to lyse, 
and specific assays of the concentration of individual components are then 
performed using more expensive assay systems. 

SERUM AND URINE ELECTROPHORESIS  

These are most widely used to screen for the presence of monoclonal 
immunoglobulin, which may indicate malignancy of plasma cells or B cells.  IgG 
deficiency is also readily apparent on serum electrophoresis. When serum is 
subjected to an electric field, proteins are separated according to their charge. 
Albumin is the main anodal band, followed by alpha 1-, alpha 2-, beta-, and 
gamma-globulins.  The gamma globulin fraction is almost entirely composed of 
immunoglobulin, mainly IgG, whereas the alpha and beta regions comprise many 
different proteins.  Some immunoglobulins, especially IgA, are present in the beta 
and even the alpha-2 regions. 

The normal gamma region is a broad smear on serum electrophoresis, because the 
different amino acid sequences in the variable regions of immunoglobulins give 
rise to different surface charges, and therefore a range of electrophoretic 
mobilities.  A malignant clone will secrete a large amount of immunoglobulin of 
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is too large to be excreted by the kidney.  In patients with multiple myeloma, 
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Slides are evaluated under low power (10x) for presence of specific auto-antibody 
reactions. If positive, they are examined under high power (40x), for the 
identification of specific staining patterns. A positive reaction is the presence of 
any pattern of nuclear apple-green fluorescent staining. Serum is considered 
negative for ANA if nuclear staining is less than or equal to the negative control. 
When assessing mitotic figures, only cells in metaphase are examined. 

 

 

 

 

 

By referring to the following descriptions of staining patterns, and to the charts 
on display, you should be able to identify some patterns. 

You must ask.......... 

1. Are the nuclei staining? 

2. What is the staining pattern? 

3. Is there chromosomal staining? 
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Peripheral—Similar to homogenous but the nuclear rim stains intensely and 
antibodies are directed against DNA. 

Note that many other staining patterns are occasionally seen. 

CASE STUDIES 

CASE 1 

The Van Doorns are an American couple who migrated to Australia.  
They are both descended from Dutch settlers who arrived in America in 
the seventeenth century.  The Dutch settler community of their ancestors 
is known to have tolerated consanguineous marriages (marriage between 
close relatives), and Mr and Mrs Van Doorn are distantly related to one 
another.  Their youngest daughter Petra, at age 10 months, developed a 
cold that persisted for a 14-day period.  At this time, the child became 
drowsy and feverish.  She was rushed to hospital after developing 
convulsive movements in her limbs, but died en route.  Post-mortem 
cultures of blood, and cerebrospinal fluid led to the growth of the 
important bacterial pathogen, Haemophilus influenzae.  At autopsy, 
Petra was found to lack a spleen - an extremely rare condition.  Four 
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The children were then challenged intravenously with 1ml of a 25% 
suspension of sheep red blood cells.  

Q2. How could you very easily measure the response of the children 
to this innocuous antigen? 

 

 

Ask your demonstrator for the results of the test, and record your 
observations. 

 

 

 

Imaging technology was then used to try to visualise the spleens of these 
children.  Ask your demonstrator for the results of this examination. 

Q3. In light of these images, why do you think some of the children 
had a normal response to the typhoid vaccine, but not to the sheep red 
blood cells? 

 

 

 

Q4. 
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CASE 2 
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Q2. 
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CASE 5 

M
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CASE 8 

Neralie Childrop spent a happy day at Bondi beach, basking in the 
summer sun. She certainly overdid the tanning, and paid the price, with 
rather painful sunburn. Several days later, the sunburn was getting 
better, but a mask-like rash then appeared on her face (see picture 
below). Upon questioning, the patient reported that for some time she 
had experienced joint pains in her fingers and hips. 

   

A test for anti-nuclear antibodies was ordered, and the results may be 
seen on the slide that is available for your inspection. Is the patient ANA 
positive, and if so, what is the staining pattern that you see? 

 

Further tests were ordered, and it was shown that the patient’s C3 levels 
were abnormally low. 

Q1. Why might a condition involving high levels of production of 
anti-nuclear antibodies be associated with low levels of complement? 

 

 

 

Q2. Tests were ordered of kidney function. Why might this condition 
be associated with altered kidney function? 

 

 

Q3. What kind of therapy do you think could be useful for such a 
condition? 

 

Note: The basis for the association between sun exposure and the 
development of symptoms in this condition remains unclear.  
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A group of siblings was found to have the following HLA antigens: 

 A locus B Locus DR Locus 

Marvin A1 Aw68 B7 B12 DR2 DR3 

Leota A1 A9 B8 B14 DR3 DRw10 

Kirsten A1 Aw68 B7 B12 DR3 DR3 

George A1 Aw68 B8 B12 
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Q5.  If this sibling really needed a kidney, who would be the best source of the 
kidney? 

 

 

 

 

 

 

Q6:  Misfortune continues to plague the family.  Now Marvin needs a transplant.  
Which sibling should be asked to donate? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


