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Infection and Immunity BSc 2012 - 2013
Introductory Module:  24 September - 5 October 2012
In Course Assessment

A research group is studying a murine model of a recently identified systemic autoimmune disease (SAD).  They are trying to characterise the immune mechanisms and genetic basis of disease.  In order to further study the model, they have developed a series of Chromosome 1 mice congenic for SAD on a B10 background and have been mapping the genes present in the different congenic mice. 

Question 1:
Define a congenic mouse




(1 mark)

Question 2:
What is microsatellite marker?



(1 mark)
A map of chromosome 1 is illustrated below in Figure 1.  The regions present in the 4 congenic strains are indicated on the right, and the microsatellite markers used to characterise the congenics by PCR analysis are listed on the left.  
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Figure 1: Map of Chromosome 1, illustrating regions present in the congenic strains
The primers used for the PCR reactions are named after the microsatellite marker that they amplify.  The results of a series of PCR reactions performed to characterise the congenics are illustrated below in Figure 2.  The primer pairs used for this series of PCR reactions are given on the right hand side. 

The 4 congenic DNA samples tested were labelled A - D.  The PCR products were electrophoresed in lanes 1 - 4.  The parental mice SAD and B10 (healthy control) were analysed in parallel and run in lanes 5 and 6, respectively. 

Question 3.  Which congenics do the DNA samples A - D correspond to? 
(8 marks)

Question 4.  What is the role of β-actin in this experiment?



(1 mark)
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Figure 2:  PCR results for the congenic mice after microsatellite screening.
Question 5.  Describe how the PCR was performed and analysed. 

(4 marks)
For each of the DNA regions below, two possible PCR primers are shown.  Indicate which primer is best suited for use in PCR.  Only one arbitrary strand of the DNA template is shown, and the direction of PCR amplification is shown by the arrow (().  Clearly mark by underlining or circling which primer you think is the better of the two.

(1 mark per question)
Question 6.  Direction of amplification

(((((

3’-AGTCGAATGCATGAGACCTCGACATACATAAGGTAATAAAAATATGGTAC-5’ (TEMPLATE DNA)

Primer-1               5’-TATGTATTCCATTATTTTTAT-3’

3’-AGTCGAATGCATGAGACCTCGACATACATAAGGTAATAAAAATATGGTAC-5’ (TEMPLATE DNA)

Primer-2     5’-TCTGGAGCTGTATGTATTCC-3’


Primer-1



Primer-2

Question 7.  Direction of amplification

(((((

3’-AGGCTAGCGATATGATGGATGCATCAGAGGTGGTCTTAGTAGAGGCTGCA-5’ (TEMPLATE DNA)

Primer-3     5’-GATGGATGCATCAGAGGTGGTC-3’


3’-AGGCTAGCGATATGATGGATGCATCAGAGGTGGTCTTAGTAGAGGCTGCA-5’ (TEMPLATE DNA)

Primer-4               5’-AGTCTCCACCAGAATCATCTCC-3’




Primer-3



Primer-4
Question 8.  Direction of amplification

(((((

5’-AGCTGCTATTAGTGCTAGTACGATGCAAGTCCGACTAACGGCTAGGAAGC-3’ (TEMPLATE DNA)

Primer-5             5’-GATGCAAGTCCGACTAACGG-3’


5’-AGCTGCTATTAGTGCTAGTACGATGCAAGTCCGACTAACGGCTAGGAAGC-3’ (TEMPLATE DNA)

Primer-6   3’-CACGATCATGCTACGTTCAG-5’




Primer-5



Primer-6
Question 9.  Direction of amplification

(((((

3’-GGATCTGCGATATGATGGATGCACCAGTCGATACTTGAGTAGAGGCTGCA-5’ (TEMPLATE DNA)

Primer-7               3’-CCAGTCGATACTTGAGTAGA-5’

3’-GGATCTGCGATATGATGGATGCACCAGTCGATACTTGAGTAGAGGCTGCA-5’ (TEMPLATE DNA)

Primer 8      3’-TACCTACGTGGTCAGCTATG-5’



Primer-7



Primer-8

Question 10.  Direction of amplification

(((((

3’-AAGAGGTAGTCTTGGTGGATCCCCATGGGGATCCACTCATGATGCTTGGT-5’ (TEMPLATE DNA)

Primer-9                    5’-CCTAGGTGAGTACTACGAACC-3’

3’-AAGAGGTAGTCTTGGTGGATCCCCATGGGGATCCACTCATGATGCTTGGT-5’ (TEMPLATE DNA)

Primer-10     5’-CACCTAGGGGTACCCCTAGGTG-3’



Primer-9



Primer-10

Submission deadline:  10 am, Friday 5 October. 
Electronic version of your answers to be emailed directly to Dr Jones (m.d.jones@imperial.ac.uk), and cc-ed to Prof Dyson (peter.dyson@imperial.ac.uk)
For electronic submission, just state the question number and then write the answer.  No need to include question.  For Questions 6 - 9, just write the number of the primer you believe to be the better of the two.

Pass mark is 40% 

You will be informed by 5 pm on Monday 8 October whether you have passed the ICA.  You will not be told your mark, just Pass or Fail (hopefully no fails!)
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