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 Write your answers only in the space provided under each question. You may use a calculator. 
Lecture notes or other tables cannot be used.  
 

1. (0.5 points) Describe the structural differences between: a base, a nucleoside and a nucleotide.  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
2. (1 point) In a screening assay, what is specificity? What is sensitivity? Formulate your answers 

using a mathematical expression.  
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3. (1 point) The enzyme BamHI recognizes the sequence G! GATC" C producing a sticky end on the 
digested double strand DNA.  

 
(a) Write a DNA sequence of your choice that has this restriction site. Include both the sense and 
anti-sense strand complementing each other. 
 
 
 
 
 
 
 
 
 
 
 
(b) Draw the sequence of the fragments after digestion with the enzyme. Include both the sense and 
anti-sense strands complementing each other.  

 
 
 
 
 
 
 
 
 
 
 
 

4. (0.25 points) Double stranded DNA is negatively charged at biological pH; thus have 
electrophoretic mobility !  0  at this pH. Why is it necessary to use a gel (or sieving matrix) to 
separate DNA fragments of different lengths? 
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5. (0.25 points) Draw a diagram of a chromosome indicating the following: p arm, q arm, telomere, 
centromere. 

 
 
 
 
 
 
 
 
 
6. (1 point) Based on your assigned readings rank these methods in order of sensitivity: (i) direct 

UV absorbance detection (@ 280 nm),  (ii) Bradford Assay (@ 490 nm), and (iii) fluorescamine. 
Explain your answer taking into consideration the fundamental principle behind each method. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. (1 point) In your assigned readings and in a paper presentation you learned that pyrosequencing 

uses DNA polymerase, ATP sulfyrase, luciferase, apyrase, adenosine 5Õ phosphosulfate (APS), 
luciferin, and dNTPÕs. 

 
(a) Among these reagents, select those that are needed to release pyrophosphate (PPi).  
 
 
(b) Select those reagents that are needed to produce chemiluminescence after PPi is released. 
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(c) what is the purpose of apyrase? 
 
 
 
 
(d) Draw a pyrogram resulting from sequencing the target 5Õ-AGGGTAACGAAG (Hint: 
polymerases move along the template 3Õ to 5Õ end). Label the pyrogram with the letter corresponding 
to the base(s) that was/were added, not the base of the template sequence.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. (1 point) I would like to use a Qiagen kit to isolate plasmid DNA from E. Coli. After cell lysis 
the following procedures listed below are used. How does each procedure help in purifying 
DNA?  

 
a. Addition of potassium acetate after cell disruption with alkaline SDS. 

 
 
 

b. Centrifugation of the mixture in (a). 
 
 
 

c. Passage of the supernatant in (b) through a cation exchange column. 
 
 
 

d. Treatment of the recovered material from (c) with ethanol. 
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9. (2 points) You want to do a real time PCR experiment to quantify the expression of the MTHFR 

gene (i.e. mRNA of that gene). Outline the experiment. Include in your plan, (i) a list of critical 
reagents/instruments (ii) the name of the source from which you obtain the gene sequence, (iii) 
the procedure to prepare the standards for the RT-PCR, (iv) the type of raw data that you expect 
to get from the RT-PCR (draw plots with labeled axes), (v) the calibration curve that you expect 
to construct (draw plots with labeled axes). 
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10. (1.5 points). From LItos et al. Anal. Chem. 2007, 79, 395. Genotyping in a dipstick format was 

reported in this paper. Observe the diagram below and answer the questions below. (In the event 
that you forgot the details, alternate strategies that are consistent with the diagram will be 
considered correct). 

 
 

 
(a) What  bases are exchanged in this SNP? 
 
 
 
(b) Why is B-dUTP used instead of UTP or TTP? 
 
 
 
(c) In the dipsticks for the mutant primer (right from the horizontal arrows, M), what causes the 

upper line for the normal subject? 
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(d) What is the principle for detection? 
 
 
 
 
 
(e) What is the principle behind the lower line in each dipstick? 
 
 
 
 
 
 
 
 
 
 
(f) What causes DNA to move from bottom to top in each dipstick? 

 
 
 
 
 
11. (1.5 points) DNA sequencing.  

 
(a)  Given the following sequence (sense strand), 
 
t cagggacag ct t caaggat  cgct cgcggc t ct t accagc 
 
what is 20-mer sequence of a primer in a chain termination reaction? 
 
 
 
 
 
(b) Write down the sequence of the first three fragments that will be generated using the 
dideoxynucleotide ddT, and the deoxynucleotide dT. You may abbreviate the primer sequence as 
PRIMER-5Õ- 
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(c) Draw a hypothetical electropherogram resulting from the analysis of this chain termination 
reaction. Label the axes (Hint: You are using only one of four possible ddNTÕs and dNTÕs). Clearly 
indicate the regions in the electropherogram in which no DNA fragment is detected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. (1 point) Mark areas where you expect to find (a) cross-linked DNA, (b) long DNA fragments, 
and (c) short DNA fragments. What is the name of this technique?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


